[bookmark: _GoBack]CHEMISTRY PhD PROGRAMME

	First Year

	I. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501011101
	THE SCIENTIFIC RESEARCH METHODS AND ITS ETHICS
	7.5
	3+0
	3
	C
	Turkish

	501511621
	ADVANCED ANALYSIS AND SEPERATION METHODS
	7.5
	3+0
	3
	C
	Turkish

	
	Elective Course-1
	7.5
	3+0
	3
	E
	Turkish

	
	Elective Course-2
	7.5
	3+0
	3
	E
	Turkish

	
	Total of I. Semester 
	30
	
	12
	
	

	II. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501512617
	ADVANCED ANALYSIS METHODS
	7.5
	3+0
	3
	C
	Turkish

	
	Elective Course-3
	7.5
	3+0
	3
	E
	Turkish

	
	Elective Course-4
	7.5
	3+0
	3
	E
	Turkish

	501512001
	PhD Seminar
	7.5
	0+1
	-
	C
	Turkish

	
	Total of II. Semester 
	30
	
	9
	
	

	
	TOTAL OF FIRST YEAR
	60
	
	21
	
	



	Second Year

	III. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511801
	PhD PROFICIENCY 
	30
	0+1
	-
	C
	Turkish

	
	Total of III. Semester 
	30
	
	
	
	

	IV. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501011102
	THESIS PROPOSAL
	30
	0+1
	-
	C
	Turkish

	
	Total of IV. Semester 
	30
	
	
	
	

	
	TOTAL OF SECOND YEAR 
	60
	
	
	
	



	Third Year

	V. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511802
	PhD THESIS STUDY
	25
	0+1
	-
	C
	Turkish

	501511803
	SPECIALIZATION FIELD COURSE
	5
	3+0
	-
	C
	Turkish

	
	Total of V. Semester 
	30
	
	
	
	

	VI. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511802
	PhD THESIS STUDY
	25
	0+1
	-
	C
	Turkish

	501511803
	SPECIALIZATION FIELD COURSE
	5
	3+0
	-
	C
	Turkish

	
	Total of VI. Semester 
	30
	
	
	
	

	
	TOTAL OF THIRD YEAR 
	60
	
	
	
	



	Fourth Year

	VII. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511802
	PhD THESIS STUDY
	25
	0+1
	-
	C
	Turkish

	501511803
	SPECIALIZATION FIELD COURSE
	5
	3+0
	-
	C
	Turkish

	
	Total of VII. Semester
	30
	
	
	
	

	VIII. Semester

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511802
	PhD THESIS STUDY
	25
	0+1
	-
	C
	Turkish

	501511803
	SPECIALIZATION FIELD COURSE
	5
	3+0
	-
	C
	Turkish

	
	Total of VIII. Semester
	30
	
	
	
	

	
	TOTAL OF FOURTH YEAR
	60
	
	
	
	



	Elective Courses

	Code
	Course Title
	ECTS
	T+P
	Credit
	C/E
	Language

	501511615
	ADVANCE CONDUCTING POLYMER CHEMISTRY  
	7.5
	3+0
	3
	E
	Turkish

	501512609
	ADVANCED INORGANIC CHEMISTRY I  
	7.5
	3+0
	3
	E
	Turkish

	501511616
	ADVANCED ORGANIC REACTIONS I  
	7.5
	3+0
	3
	E
	Turkish

	501512610
	ADVANCED ORGANIC REACTIONS II  
	7.5
	3+0
	3
	E
	Turkish

	501512614
	AROMA COMPOUNDS AND THEIR BIOTECHNOLOGICAL PRODUCTION   
	7.5
	3+0
	3
	E
	Turkish

	501512604
	AROMATIC NUCLEOPHILIC SUBSTITUTION     
	7.5
	3+0
	3
	E
	Turkish

	501512602
	BASIC REACTIONS IN ORGANIC SYNTHESIS II  
	7.5
	3+0
	3
	E
	Turkish

	501511601
	BIOMATERIALS AND PURIFICATION-I  
	7.5
	3+0
	3
	E
	Turkish

	501512601
	BIOMATERIALS AND PURIFICATION-II  
	7.5
	3+0
	3
	E
	Turkish

	501511620
	BIOSORBENT DESIGN AND EVALUATION  
	7.5
	3+0
	3
	E
	Turkish

	501511605
	BIOTECHNOLOGY-I  
	7.5
	3+0
	3
	E
	Turkish

	501512608
	BIOTECHNOLOGY-II  
	7.5
	3+0
	3
	E
	Turkish

	501512613
	CE WITH DETERMINATION METHODS  
	7.5
	3+0
	3
	E
	Turkish

	501511613
	CHEMICAL SENSORS AND APPLICATION IN ANALYTIC CHEMISTRY 
	7.5
	3+0
	3
	E
	Turkish

	501512615
	ELECTROCHEMICAL CATALYSIS  
	7.5
	3+0
	3
	E
	Turkish

	501511619
	ELECTROCHEMICAL METHODS AND APPLICATIONS   
	7.5
	3+0
	3
	E
	Turkish

	501511618
	HPLC WITH DETERMINATION METHODS   
	7.5
	3+0
	3
	E
	Turkish

	501511614
	INDUSTRIAL APPLICATION OF MICROORGANISMS   
	7.5
	3+0
	3
	E
	Turkish

	501511611
	LIGAND FIELDS THEORY  
	7.5
	3+0
	3
	E
	Turkish

	501512618
	Microscopy Techniques
	7.5
	3+0
	3
	E
	Turkish

	501511606
	MODERN ANALYSIS METHODS  
	7.5
	3+0
	3
	E
	Turkish

	501511612
	NONAQUEOUS MEDIA REACTIONS  
	7.5
	3+0
	3
	E
	Turkish

	501511610
	ORGANIC REARRANGEMENT REACTIONS  
	7.5
	3+0
	3
	E
	Turkish

	501512611
	ORGANOMETALLIC CHEMISTRY  
	7.5
	3+0
	3
	E
	Turkish

	501512606
	POLYMER SYNTHESIS AND REACTIONS  
	7.5
	3+0
	3
	E
	Turkish

	501511603
	RADIATION CHEMISTRY 
	7.5
	3+0
	3
	E
	Turkish

	501511622
	Single Crystal X-Ray Diffraction
	7.5
	3+0
	3
	E
	Turkish

	501511609
	SOLVENT EFFECTS IN ORGANIC CHEMISTRY 
	7.5
	3+0
	3
	E
	Turkish

	501511617
	STRUCTURE ANALYSIS IN ORGANIC CHEMISTRY  
	7.5
	3+0
	3
	E
	Turkish

	501512612
	SUPERCAPACITORS  
	7.5
	3+0
	3
	E
	Turkish

	501512616
	VALIDATION IN ANALYTICAL CHEMISTRY  
	7.5
	3+0
	3
	E
	Turkish

	501511602
	WATER SOLUBLE AND SWELLABLE POLYMERS 
	7.5
	3+0
	3
	E
	Turkish





    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	[bookmark: Açılır2] 



	COURSE

	CODE
	[bookmark: Metin8]      
	TITLE
	[bookmark: EN1][bookmark: Metin9] Literature Review in Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	[bookmark: Metin11]7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	[bookmark: Metin7]Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	[bookmark: Metin6][bookmark: Açılır1]       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	[bookmark: Metin5]1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	[bookmark: Metin12]Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	       

	COURSE OBJECTIVES
	      

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	[bookmark: Metin1] Please write minimum four learning outcomes for the course.

	TEXTBOOK
	      

	OTHER REFERENCES
	      





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	[bookmark: Metin4]      

	2
	      

	3
	      

	4
	      

	5
	      

	6
	Midterm Examination 1

	7
	      

	8
	      

	9
	      

	10
	      

	11
	Midterm Examination 2

	12
	      

	13
	      

	14
	      

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	[bookmark: Onay1]|_|
	[bookmark: Onay2]|_|
	[bookmark: Onay3]|_|

	LO 2
	To have a research qualification with professional responsibility.
	[bookmark: Onay4]|_|
	[bookmark: Onay5]|_|
	[bookmark: Onay6]|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	[bookmark: Onay7]|_|
	[bookmark: Onay8]|_|
	[bookmark: Onay9]|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	[bookmark: Onay10]|_|
	[bookmark: Onay11]|_|
	[bookmark: Onay12]|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	[bookmark: Onay13]|_|
	[bookmark: Onay14]|_|
	[bookmark: Onay15]|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	[bookmark: Onay16]|_|
	[bookmark: Onay17]|_|
	[bookmark: Onay18]|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	[bookmark: Onay19]|_|
	[bookmark: Onay20]|_|
	[bookmark: Onay21]|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	[bookmark: Onay22]|_|
	[bookmark: Onay23]|_|
	[bookmark: Onay24]|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	[bookmark: Onay25]|_|
	[bookmark: Onay26]|_|
	[bookmark: Onay27]|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	[bookmark: Onay28]|_|
	[bookmark: Onay29]|_|
	[bookmark: Onay30]|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	[bookmark: Onay31]|_|
	[bookmark: Onay32]|_|
	[bookmark: Onay33]|_|



	Prepared by : 
	 Proff.Dr. İsmail KIRAN
	Date:
	 02.06.2015


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN2] History of Science and Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	       

	COURSE OBJECTIVES
	      

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 Please write minimum four learning outcomes for the course.

	TEXTBOOK
	 
Kimya Tarihi, Zeki TEZ, Nobel Yayın Dağıtım,2000.

	OTHER REFERENCES
	 Crosland, Maurice P. Historical studies in the language of chemistry. Cambridge, Harvard University Press, 1962.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to the history of science

	2
	 First Scientists

	3
	 Primeval history of chemistry

	4
	 Important discoveries in Pyhsics, Chemistry and Biology

	5
	 Chemistry - Alchemy

	6
	Midterm Examination 1

	7
	 Chemistry before industrial revolution

	8
	 Chemistry after industrial revolution

	9
	 Progress in Chemistry at 17th and 18 th century

	10
	 Progress in Chemistry at 19th and 20th century

	11
	Midterm Examination 2

	12
	 History of Chemistry Nobels

	13
	 History of Chemistry Nobels

	14
	 History of Chemistry Nobels

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof.Dr. İsmail KIRAN
	Date:
	 03.06.2015


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501501
	TITLE
	[bookmark: EN3] ANALYSIS METHODS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Chemical analysis, classical and instrumental analysis, analysis of various minerals 

	COURSE OBJECTIVES
	 The aim of this course is to teach fundamental principles of  the clasical and istrumental analysis to students.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 This course will gain to ability to conduct mineral analysis by classical and instrumental methods to students

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand basic principles of analysis methods
2. To classify analysis methods
3. To apply classical analysis methods to different samples.
4. To apply instrumental methods to different samples.

	TEXTBOOK
	 Analitik Kimyanın Temelleri I-II, KILIÇ-KÖSEOĞLU ( Skoog-West-Holler), Bilim Yayıncılık, Ankara

	OTHER REFERENCES
	 1.	Fundamentals of Analytical Chemistry, Holt-Sounders, Japan
2.	Enstrümantal Analiz İlkeleri, KILIÇ-KÖSEOĞLU-YILMAZ (Skoog- Holler-Nieman), Bilim Yayıncılık, Ankara





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, Chemical Analysis

	2
	 Preparation of Analyte for Analysis

	3
	 Classical Analysis Methods

	4
	 Gravimetric Analysis

	5
	 Titrimetric Analysis

	6
	Midterm Examination 1

	7
	 Colorimetry

	8
	 Thermogravimetric Analysis

	9
	 Differential Thermal Analysis

	10
	 Differential Scanning Calorimetry

	11
	Midterm Examination 2

	12
	 Calorimetry

	13
	 Analysis of Silicate Minerals

	14
	 Analysis of Coal

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 PROF. DR. SİBEL AKAR
	Date:
	 27.04.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501505
	TITLE
	[bookmark: EN4] Corrosion Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	1
	60

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	  Principles of corrosion, chemical thermodynamics and electrochemical thermodynamic principles in corrosion studies, electrochemical kinetic principles in corrosion studies, types of corrosion, corrosion protection methods

	COURSE OBJECTIVES
	 The aim of this course is to give information about principles, measurement and preventions methods of corrosion

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Principles, measurement and prevention methods of metalic corrosion which is one of the main problems of industry will be learned

	LEARNING OUTCOMES OF THE COURSE
	 To know application of chemical thermodynamic to corrosion
To understand application of electrochemical thermodynamic to corrosion
To know  electrochemical kinetic
To apply electrochemical kinetic to corrosion

	TEXTBOOK
	 Denny A. Jones, Principles and Prevention of Corrosion, Second. Ed. Prentice –Hall USA 1996.    


	OTHER REFERENCES
	 Winston Revie, Herber H. Uhling, Corrosion and Corrosion Control, 4th Edition, Wiley, 2008.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition of corrosion and electrochemical nature of aqueous corrosion

	2
	 Electrode potentials and parameters effecting on electrode potentials

	3
	 EMF series and uses inspection of corrosion of metals 

	4
	 Potential-pH (Pourbaix) diagrams 

	5
	 Inspection of corrosion by Pourbaix diagrams and their limitations

	6
	Midterm Examination 1

	7
	 Electrochemical polarization (activation polarization, concentration polarization and   resistance polarization)

	8
	 Studying corrosion process using electrochemical kinetic equations with graphical methods

	9
	 Corrosion rate measurements (Lineer polarization, Tafel extrapolation)

	10
	 Electrochemical impedance spectroscopy (EIS) and other new methods for corrosion rate measurements

	11
	Midterm Examination 2

	12
	 Forms of corrosion (Uniform corrosion, pitting corrosion , stress corrosion cracking, crevice corrosion)

	13
	 Atmospheric corrosion and elevated temperature corrosion

	14
	 Fundamental principles of corrosion protection methods

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Gözen Bereket
	Date:
	 7/05/2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501506
	TITLE
	[bookmark: EN5] Advanced Polymer Chemistry I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Introduction, general definitions, classifications, stereochemistry of polymers, thermal properties and morphology,  the polymerization types, polymerization systems and features; bulk, solution, solid state, interfacial polymerization, suspension polymerization ,emulsion polymerization, dispersion polymerization, structural polymer type and their synthesis (block copolymer, graft, homopolymer, gel), classification according to the solubility  and  examination of the solution behavior, Determination of the molecular weight of the polymer (NMR and GPC)

	COURSE OBJECTIVES
	 The aim of the course is to understand the details of the polymerization process.    

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 They will come to a position to be able to synthesize polymers.

	LEARNING OUTCOMES OF THE COURSE
	 1. They may have a general knowledge about polymers,
 2. They will have extensive knowledge about the structure and architecture of the polymer,
 3.Be able to understand the types of polymerization,
 4.They can determine the molecular weight of the polymer.

	TEXTBOOK
	 Saçak, M. 2004. Polimer Kimyası, Gazi Kitabevi, Ankara. 

	OTHER REFERENCES
	 1.Sperling, H. 2006. Introduction to Physical Polymer Science, Fourth edition, John Wiley&Sons Inc., USA
2.Hiemenz, P.C. 2007. Polymer Chemistry, Second Edition, CRC Press, USA. 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, general definitions, classifications

	2
	 Stereochemistry of polymers, thermal properties and morphology

	3
	 The polymerization type and kinetics of the condensation polymerization

	4
	 The kinetics of chain polymerization, examples of the polymer chain, chain transfer reactions

	5
	 Polymerization systems and features; bulk, solution, solid state, interfacial polymerization

	6
	Midterm Examination 1

	7
	 Suspension polymerization and examples

	8
	 Emulsion polymerization and examples

	9
	 Dispersion polymerization and examples

	10
	 Structural polymer type and their synthesis (block copolymer, graft, homopolymer, gel)

	11
	Midterm Examination 2

	12
	 Structural polymer type and their synthesis (block copolymer, graft, homopolymer, gel)

	13
	 Classification according to the solubility and examination of the solution behavior

	14
	 Determination of the molecular weight of the polymer (NMR and GPC)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Vural Bütün
	Date:
	      


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501508
	TITLE
	[bookmark: EN6] Modern Techniques in Analytical  Chemistry I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  PHYSICAL PROPERTIES OF SUBSTANCE AND RAY-ABSORPTION LAWS - COLORIMETERS ANALYSIS - POLAROGRAPHIC ANALYSIS-
REFRACTIVE ANALYSIS- POTENTIOMETRIC  MEASUREMENTS-
CONDUCTIMETRIC MEASUREMENTS-CHROMATOGRAPHY.

	COURSE OBJECTIVES
	 The aim of this course is to teach mean principles of various modern instrumental methods

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 This course will provide to understand the instrumental analysis methods commercially used in industry and research laboratories.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand mean principles of instrumental analysis methods,
2. To apply electrochemical analysis methods,
3. To apply refractometric analysis methods,
3. To learn use area of chromatographic methods.     

	TEXTBOOK
	 Skoog, D.A., West, D.M., Holler , F.J. (1998) Enstrumental Analiz İlkeleri, Bilim Yayıncılık

	OTHER REFERENCES
	 1. Gündüz, T. (1999) İnstrumental Analiz Ders Kitabı, Gazi Büro Kitabevi
2. Yıldız, A., Genç, Ö, Bektaş, S. (1997) Enstrumantal Analiz Yöntemleri, Hacettepe Üniversitesi Yayınları.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Physical  Properties of Substance and Ray

	2
	 Absorption Laws

	3
	 Colorimetric Analysis

	4
	 Polaroggraphic Analysis

	5
	 Refractive Analysis

	6
	Midterm Examination 1

	7
	 Potentiometric measurements

	8
	 Analytical application of potentiometric measurements

	9
	 Conductometric Measurements

	10
	 Analytical application of conductometric measurements

	11
	Midterm Examination 2

	12
	 Chromatography

	13
	 Column Chromatography

	14
	 Analytical application of column chromatography

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Prof.Dr.Sibel AKAR
	Date:
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Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501510
	TITLE
	[bookmark: EN7] Data Analysing in Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 To be capable of explaining the experimental and presenting those results with suitable tables and graphic.


	SHORT COURSE CONTENT
	  Numbers, Significant Numbers, Some Mathematics, Complex Equalities, Logarithm, Numerical to calculate, Experimental finding to presented, Graphic to draw, To acquire function from experimental values, Experiment faults, mistakes errors, Fault and varieties, Effect to result of experiment faults, Comment of result, To find table, Differential, Integral


	COURSE OBJECTIVES
	 To be capable of analysing the experimental results.


	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To be capable of explaining the experimental and presenting those results with suitable tables and graphic.

	LEARNING OUTCOMES OF THE COURSE
	 1.  An awareness of the necessity of explaining the experimental and presenting those results from the  chemistry viewpoint.
2.  An awareness of the necessity of explaining the experimental and presenting those results with suitable tables and graphic
3.  To explain and application of To be capable of analysing the experimental results.
4.  To explain and application of explaining the experimental and presenting those results with suitable tables and graphic                 

	TEXTBOOK
	      

	OTHER REFERENCES
	 Lecture Notes





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Numbers, Significant Numbers, Some Mathematics

	2
	 Complex Equalities

	3
	 Logarithm

	4
	 Numerical to Calculate

	5
	 Experimental Finding to Presented

	6
	Midterm Examination 1

	7
	 Graphic to Draw

	8
	 To Acquire Function from Experimental Values

	9
	 Experiment Faults Errors, Fault and Varieties 

	10
	 Effect to Result of Experiment Faults.

	11
	Midterm Examination 2

	12
	 Comment of Result

	13
	 To find value from graphic, analytical relation, table

	14
	 Comment of Function

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501511
	TITLE
	[bookmark: EN8] Cathodic Protection and Inhibitors


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Corrosion, Mechanism and electrochemical nature of corrosion, Classification of corrosion, Methods of corrosion inhibition, Coatings and inhibitors, Types of inhibitors, Anodik inhibitors, Cathodic inhibitors, Inorganic inhibitors, Organic inhibitors, Vapor-phase inhibitors, Inhibition mechanism of inhibitors, Anodic protection, Cathodic protection

	COURSE OBJECTIVES
	 
To teach the basic concept about corrosion and inhibition 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To provide the ability to design and conduct experiments as well as to analyse and interpret data that is related with corrosion 

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to:•Gain knowledge about corrosion,Identify methods of corrosion inhibition, Coatings and inhibitors, Define and classify the types of inhibitors, Gain knowledge about inhibition mechanism of inhibitors, Gain knowledge about cathodic protection and application, Apply the content of this course on current subject, Design and conduct experiments as well as to analyze and interpret data

	TEXTBOOK
	 Üneri, S. (1998).  Korozyon ve Önlenmesi. Ankara: Poyraz Ofset

	OTHER REFERENCES
	 Yalçın, H. & Koç, T. (1998).  Mühendisler İçin Korozyon. Ankara : Nitelik





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Corrosion and corrosion mechanism

	2
	 Clessification of corrsion, uniform corrosion, local corrosion

	3
	 Crevice and stress corrosions

	4
	 Galvanic and intergranular corrosion

	5
	 Corrosion protection, coatings and inhibitors

	6
	Midterm Examination 1

	7
	 Anodic inhibitors 

	8
	 Cathodic inhibitors

	9
	 Inorganic inhibitors 

	10
	 Organic inhibitors

	11
	Midterm Examination 2

	12
	 Inhibition mechanism of inhibitors 

	13
	 Anodic protection 

	14
	 Cathodic protection

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Prof. Dr. Aysel Yurt
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501512
	TITLE
	[bookmark: EN9] Named organic reaction mechanism I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	25


	
	Quiz
	 
	  

	
	Homework
	1
	25

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Aldol reax, Arndt-Eistert synth., Baeyer- Villiger oxidation, Beckmann rearrangment, Benzilic acid rearrangement, Hofmann  rearrangement, Curtis rearrangement, Lossen rearrangement, Schimidt rearrangement, Claisen condensation, Diels-alder reaction, Cannizaro reaction,  1,3- Dipolar cycloaddition, Haloform reaction, Kolbe schimidt reaction

	COURSE OBJECTIVES
	 To teach the subjects given in the course content to students

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Teach the reaction mechanisms and gain synthesis skills 

	LEARNING OUTCOMES OF THE COURSE
	 Learning to analyze the mechanism of the reaction ,to understand the importance of mechanisms, to improve the synthesis skills and examine the problems encountered in this process and gain the skills analysis    

	TEXTBOOK
	 March’ s advanced organic chemistry, Michael B. Smith, Jerry March, 1992

	OTHER REFERENCES
	 Organic chemistry T.W. Graham Solomons, 1996





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Aldol reaction

	2
	  Arndt-Eistert synthesis  

	3
	 Baeyer- Villiger oxidation

	4
	 Beckmann rearrangement

	5
	 Benzilic acid rearrangement

	6
	Midterm Examination 1

	7
	 Hofmann rearrangement

	8
	 Curtis rearrangement

	9
	 Lossen rearrangement

	10
	  Schimidt rearrangement

	11
	Midterm Examination 2

	12
	 Claisen condensation

	13
	 Diels-alder reaction, Cannizaro reaction

	14
	 1,3- Dipolar cycloaddition, Haloform reaction, kolbe schimidt reaction

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Assistant Professor Handan CAN SAKARYA
	Date:
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501512
	TITLE
	[bookmark: EN10] Named organic reaction mechanism II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	25


	
	Quiz
	 
	  

	
	Homework
	1
	25

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  barton reax, bucheree reaction,  favorskii rearrangement, meerwein-ponndorf-verley reduction, michael reaction, perkin reaction, pinacol rearrangement, reformatsky reaction, sandmeyer reaction, skraup quinolin synthesis, vilsmeier reaction, wagner-meerwein rearrangement, robinson anulasion, rosenmund reduction, stork enamine reaction

	COURSE OBJECTIVES
	  to teach students the topics covered in the course content

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 to gain  the ability  the  assessing of the experiments data with the theory of reaction mechanisms

	LEARNING OUTCOMES OF THE COURSE
	 Learning to analyze the mechanism of the reaction ,to understand the importance of mechanisms, to improve the synthesis skills and examine the problems encountered in this process and gain the skills analysis    

	TEXTBOOK
	 March’ s advanced organic chemistry, Michael B. Smith, Jerry March, 1992

	OTHER REFERENCES
	 Organic chemistry T.W. Graham Solomons, 1996





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Barton reaction

	2
	 Bucherer reaction 

	3
	 Favorskii rearrangement 

	4
	 Meerwein-ponndorf-verley reduction 

	5
	 Michael reaction

	6
	Midterm Examination 1

	7
	 Perkin reaction  

	8
	 Pinacol rearrangement

	9
	 Reformatsky reaction

	10
	  Sandmeyer reaction

	11
	Midterm Examination 2

	12
	 Skraup quinolin synthesis, vilsmeier reaction 

	13
	 Wagner-meerwein rearrangement, robinson anulasion 

	14
	 Rosenmund reduction, stork enamine reaction 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assistant Professor Handan CAN SAKARYA
	Date:
	 28/04/2015


Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501515
	TITLE
	[bookmark: EN11] The Chemistry of Heterocyclic Aromatic Compound


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	1
	10

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  The structure, nomenclature, physical properties, general synthesis method, reactions of heterocyclic compounds


	COURSE OBJECTIVES
	 To be learning of information about cyclic compounds containing one or more heteroatoms.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Learning heterocyclic compounds, they can be used in the fields of chemistry.

	LEARNING OUTCOMES OF THE COURSE
	 1. To obtain information about heterocyclic compounds.
2. Realize of the importance of heterocyclic compounds from the chemistry and industrial viewpoint.
3. Learn the synthesis of heterocyclic compounds.
4. To synthesize novel heterocyclic compounds may propose method.

	TEXTBOOK
	 1. Gupta R.R., Kumar M., Gupta V., Heterocyclic chemistry, Springer ,1998
2. Joule J.A., Mills K., Heterocyclic chemistry, Wiley, 2010

	OTHER REFERENCES
	 1.Quin L.D, Tyrell J.A., Fundamentals of heterocyclic chemistry : importance in nature and in the synthesis of pharmaceuticals ., Wiley 2010





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition of Heterocyclic Compounds

	2
	 Structure, nomenclature of the five-membered heterocyclic compounds

	3
	 Structure, nomenclature of the six-membered heterocyclic compounds

	4
	 Structure, nomenclature of the adjacent ring heterocyclic compounds

	5
	 General properties of heterocyclic compounds

	6
	Midterm Examination 1

	7
	 General synthesis of heterocyclic compounds

	8
	 General synthesis of heterocyclic compounds

	9
	 General synthetic methods and application of heterocyclic compounds

	10
	 Reactions of heterocyclic compounds

	11
	Midterm Examination 2

	12
	 Reactions of heterocyclic compounds

	13
	 Reactions of heterocyclic compounds

	14
	 Reactions and applications of heterocyclic compounds

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc.Dr. Funda Tay
	Date:
	 27.04.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501517
	TITLE
	[bookmark: EN12] Selected Topics in Analytical Chemistry I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	 3    

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	       Mathematical Methods Used in Equilibrium Calculations; Mass Balances; Charge Balances- Proton Condition; Strong Acids and Bases Weak Acids and Bases; Buffer Solutions and Their Logarithmic Concentration Diagrams; Hydrolysis of Salt of Weak Acids and Bases; Polyprotic Acids and Bases: Logarithmic Concentration Diagrams of Solutions of Polyprotic Salts; Mixture of Two Weak Monoprotic Acids and Multiple Buffer Systems; Solubility of Salts of Polyprotic Acids; Precipitation and Solubility: Separation of Compounds by Precipitation; Precipitation Titrations; Solubility of Salts of Weak Monoprotic Acids

	COURSE OBJECTIVES
	 To give students the ability of analytical methods and calculations.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 1. Gain the supplement knowledge to basic chemistry
2. Synthesis the knowledge on science with the content of this course
3. Analyze and estimate the data in the related scientific problem 
4. Learn and distinguish the content and type of knowledge on science 
5. Gain ability on research and learn scientific method
6. Gain the ability to attain balance between oral, written and applied scientific activities
7. Get professional qualification on this course and gain ability to follow the knowledge in  contemporary issues
8. Apply the content of this course on current subject
9. Design and conduct experiments as well as to analyze and interpret data
10. Use techniques, skills, and modern tools necessary for practice in chemistry
11. Get information about definition, formulation and solution of problems
12. Gain ability on teamwork

	LEARNING OUTCOMES OF THE COURSE
	 1.Provides knowledge of chemistry.
2.Will be able to analyze the data.
3.Design and implement experiments.
4.Recognize and solve problems related to the field.

	TEXTBOOK
	 Ç. Ed. SOMER, G. Analitik Kimya,  , Gazi Büro Kitabevi, Ankara

	OTHER REFERENCES
	 1.GÜNDÜZ, T. (1997) Kantitatif Analiz Ders Kitabı, , Bilge Yayıncılık, Ankara
2.Harris, D.C. (1994)  Analitik Kimya, Çev.Editörü:Güler Somer,Gazi Büro Kitapevi 
3.Gündüz, T. (1989) Kalitatif Analiz Ders Kitabı, Bilge Yayımcılık 
4. Skoog, D.A., West, D.M., Holler , F.J. (1996) Fundamentals of Analytical Chemistry





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Mathematical Methods Used in Equilibrium Calculations; mass; Load Balances; Proton Condition

	2
	 Strong Acids and Bases; Weak Acids and Bases

	3
	 Buffer Solutions and Their Logarithmic Concentration Diagrams

	4
	 Hydrolysis of Salts of Weak Acids and Bases

	5
	 Polyprotic Acids and Bases

	6
	Midterm Examination 1

	7
	 Polyprotic Salt of the solution; Logarithmic Concentration Diagrams of Two Weak Acid Mixture Monoprotic and Multiple Buffer Systems

	8
	 Resolution of Polyprotic Acid Salt

	9
	 Crash and Resolution

	10
	 Precipitation and Separation

	11
	Midterm Examination 2

	12
	 Precipitation titrations

	13
	 Solubility of Salts of Weak Acid Monoprotic

	14
	 Application

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc.Prof.Dr.Ebru Birlik Özkütük
	Date:
	      


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501518
	TITLE
	[bookmark: EN13] Molecular Symmetry and Group Theory


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	     

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Symmetry operations and point groups, representations of groups, character tables and irreducible representations, relationship of group theory to quantum mechanics. Their applications on molecular orbital theory, crystal field theory, hybrid orbitals, molecular vibrations

	COURSE OBJECTIVES
	 The aim of this course is to provide a systematic treatment of symmetry in chemical systems within the
mathematical framework known as group theory

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 1. Assign the symmetry elements of molecules
2. Assign the point group symmetry to compounds using the Flow Diagram
3.  Some applications of group theory that will be covered:
i) Predicting whether a given molecule will be chiral, or polar.
ii) Examining chemical bonding and visualising molecular orbitals.
iii) Investigating the vibrational motions of the molecule

	LEARNING OUTCOMES OF THE COURSE
	 Please write minimum four learning outcomes for the course.

	TEXTBOOK
	 Cemal Kaya, Duran Karakaş, Moleküler Simetri, Palme yayıncılık, 2010.

	OTHER REFERENCES
	 1.	F. A. Cotton, ‘Chemical Applications of Group Theory’, Third Edition, 1990, A Wiley-Interscience Application.
2.	 A. Vincent, “Molecular Symmetry and Group Theory” Second Edition, 2001, John Wiley & Sons.
3.	 R.L. Carter, “Molecular Symmetry and Group Theory” First Edition, 1998, John Wiley & Sons.
4.	A. M. Lesk, “Introduction to Symmetry and Group Theory for Chemists” Second Edition, 2001, John Wiley & Sons.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 The concept of symmetry and symmetry elements

	2
	 Symmetry operations 

	3
	 Point groups

	4
	 Matrix representation of symmetry operations

	5
	 Creation of character tables

	6
	Midterm Examination 1

	7
	 Reduction of reducible representation

	8
	 Polarity and Chirality according to symmetry

	9
	 Determination of hybrization type

	10
	 Drawing the molecular energy diagrams (AB type molecules)

	11
	Midterm Examination 2

	12
	 Drawing the molecular energy diagrams (AB2 and AB3 type molecules)

	13
	 Drawing the molecular energy diagrams (Coordination compounds)

	14
	 Determination of molecular vibrations (IR)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
	 04.05.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501520
	TITLE
	[bookmark: EN14] Structure and Functions of Proteins


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 No

	SHORT COURSE CONTENT
	  Amino acids and their structural properties, Peptide structure, Three dimensional structure of proteins, Proteins folding, Denaturation of proteins, Protein-Ligand interactions,  Oxygen binding proteins, Hemoglobine-oxygen interaction,  Immune system and immunoglobulins, Actin, myosin and molecular motors.

	COURSE OBJECTIVES
	 The main aim of the course is to give the information to students about the information of protein structures and their importance. 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 By the end of this course, students will be able to obtaine detailed information about protein structures and their importance

	LEARNING OUTCOMES OF THE COURSE
	 1. Comprehension of the protein structures	 Protein yapıları tanıma tanıma
2. Evaluation of the protein ligand interactions
3.  Protein ligant etkileşimlerini değerlendirme
3. Evaluation of the protein functions
4. Comprehension of the functions of proteins in living system

	TEXTBOOK
	 1. D.L.Nelson, M.M. Cox, Lehninger Biyokimyanın ilkeleri, Palme yayıncılık, Ankara, 2005


	OTHER REFERENCES
	 1. P. C. Champe, R. A. Harvey, Lippincott’s Illustrated reviews serisinden: Biyokimya, Nobel, İstanbul,1997
2. E.E. Keha, Ö.İ. Küfrevioğlu, Biyokimya, Şafak yayınevi, Erzurum 1997     





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Amino acids and their structural properties. 

	2
	 Peptide structure.

	3
	 Three dimensional structure of proteins.

	4
	 Proteins folding.

	5
	 Denaturation of proteins.

	6
	Midterm Examination 1

	7
	 Protein-Ligand interactions.

	8
	 Oxygen binding proteins.

	9
	 Hemoglobine-oxygen interaction.

	10
	 Immune system and immunoglobulins.

	11
	Midterm Examination 2

	12
	 Immune system and immunoglobulins.

	13
	 Actin, myosin and molecular motors.

	14
	 Actin, myosin and molecular motors.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Tamer AKAR
	Date:
	 27.04.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501522
	TITLE
	[bookmark: EN15] Advanced Coordination Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Definition of advanced concepts in coordination chemsitry, the history of coordination chemistry, nomenclature of coordination chmesitry, isomerism, Bond theory in coordination chemistry; 18-electron theory, valance bond theory, crystal field theory, molecular orbital theory, the application of coodination chemistry

	COURSE OBJECTIVES
	 Describe the coordination chemistry of transition elements in general
Explain the bod formation of  coordination compounds
Aiming to explain the structure, bonds, magnetic and spectroscopic properties of transition mteal compounds

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Gain skill to recognize the coordination compounds and explain the structure using various technique.

	LEARNING OUTCOMES OF THE COURSE
	 Know the advanced concepts related to the coordination chemsitry of transition elements
Make an interpretation related to the structures of  metal complexes using advanced coordination chemistry information
Dtermine the the structures and compositions of various complexes
Be able to use the coordination chemsitry information  in various field such as environment, health, analyical chemsitry and biochemsitry.
Produce a solution combinig knowledge and creativity in coordination chemistry and related fields.
Contribute to the interdisciplinary studies using coordination chemistry information.

	TEXTBOOK
	 T. GÜNDÜZ T., Koordinasyon Kimyası, Gazi Yayın evi, 1998.

	OTHER REFERENCES
	 D. F Shriver and P. W. Atkins, Anorganik Kimya. Çeviri: S. Özkar, A. Gül, B. Çetinkaya ve Y. Gök.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	  The basic concepts in coordination chemistry

	2
	  Historical foundations of coordination chemistry, the theory of Werner 

	3
	 Nomenclature of coordination compounds

	4
	  Bond theories, 18-electron theory in coordination chemistry

	5
	  Valance bond theory

	6
	Midterm Examination 1

	7
	  Crsytal field theory

	8
	  The calculation of CFSE (KAKEand KAYE )

	9
	  The factors affecting CFSE

	10
	  Jahn-Teller Theory

	11
	Midterm Examination 2

	12
	  Molecular orbital theory

	13
	  Sigma donor and pi donor and acceptor ligands

	14
	  The application areas of coordination compounds

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
	 04.05.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501523
	TITLE
	[bookmark: EN16] STATISTICS FOR ANALYTICAL CHEMISTS-I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Importance of statistics, Selection of analytical method, Errors in chemical analysis, Precision and accuracy, Bias, Standart deviation, Variance, Confidence limit, Significance tests.

	COURSE OBJECTIVES
	  Aim of this course is to gain ability to statistically evaluate data to student.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	  This course will be gained ability to statistically evaluate the analysis results obtained form industry and research.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand some statistical terms commonly used for analytical chemists.
2. To make basic statistical calculations.
3. Application and interpretation of significance tests.
4. Use ability of statistical tables. 

	TEXTBOOK
	 1. Kimyacılar İçin İstatistik, Turgut Gündüz, Gazi Kitabevi, 1998.

	OTHER REFERENCES
	 1. Kantitatif Analiz Ders Kitabı, Turgut Gündüz, Gazi Kitabevi, 7. Baskı, 2003.
2. Analitik Kimya Temelleri, Douglas A. Skoog, Donald M. West, F. James Holler (Çeviri Editörleri: Esma Kılıç, Fitnat Köseoğlu), Bilim Yayıncılık, 1. Cilt.
3. Analitik Kimyacılar İçin İstatistik ve Kemometri, J.C. Miller, J.N. Miller (Çev: Ahmet Uyanık), İlke Yayınevi, 5. Baskı, 2008.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Description and importance of statistics.

	2
	 Selection of analytical method.

	3
	 Errors in chemical analysis.

	4
	 Precision parameters.

	5
	 Accuracy parameters.

	6
	Midterm Examination 1

	7
	 Confidence limits.

	8
	 Student-T test and its applications.

	9
	 Student-T test and its applications.

	10
	 F-test. 

	11
	Midterm Examination 2

	12
	 Cochran test.

	13
	 Q-test, Tn-test.

	14
	 Interval test and its calculation. 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 PROF. DR. SİBEL AKAR
	Date:
	 27.04.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 






	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501524
	TITLE
	[bookmark: EN17] Basic Reactions in Organic Synthesis I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Basic concepts in organic mechanism reactions. Nucleophilic substitution, elimination and addition reactions and mechanisms. Teaching a novel  method of synthesis, which is synthesis design approach, and the basic reactions related to synthesize organic molecules. Mechanism of this type reactions is important for able to understand of organic chemistry.

	COURSE OBJECTIVES
	 The main aim of the course is to teach to the students basic reactions in organic synthesis and help us to develop new reactions and reagents.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Students will be able to apply a novel synthetic method of synthesis design
method to  the related basic reactions to an industrial or scientific synthetic process.

	LEARNING OUTCOMES OF THE COURSE
	 Gain knowledge about basic reactions of organic synthesizes and comprehends synthesis of different organic compounds. Students examines reactions as mechanistic.

	TEXTBOOK
	 1. Balcı, M. Reaksiyon Mekanizmları, (2008), TüBA, Ankara.2. Grossman, R.B, The Art of Writing Reasonable Organic Reaction Mechanism, Springer-Verlag, 2002

	OTHER REFERENCES
	 1.A Guided Inquiry Based Organic Chemistry (2. Ed) Houghton Mifflin Harcourt Publishing Company, Boston, New York, 20092. A Guide book to Mechanism in Organic Chemistry (8. Ed) P. Sykes. Longman Scientific &Technical, New York, 1986.      





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Reactive intermediates of products

	2
	 Basic concepts of reaction mechanisms

	3
	 Nucleophilic substitution reaction mechanisms

	4
	 Nucleophilic substitution reaction SN1

	5
	 Nucleophilic substitution reaction mechanisms SN2

	6
	Midterm Examination 1

	7
	 elimination reactions and mechanisms

	8
	 elimination reactions E1

	9
	 elimination reactions E2

	10
	 addition reactions and mechanisms

	11
	Midterm Examination 2

	12
	 Electrophilic addition reactions 

	13
	 Diens addition reactions 

	14
	 Synthesis of different organic compounds

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Y.Doç.Dr. Müjgan Yaman Özkütük
	Date:
	 28/04/2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501525
	TITLE
	[bookmark: EN18] Pericyclic Reactions


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 No

	SHORT COURSE CONTENT
	  The nomenclature, properties and classification of pericyclic reactions.

	COURSE OBJECTIVES
	 To be learning of information about pericyclic compounds.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain recognation and classification of pericyclic reactions.

	LEARNING OUTCOMES OF THE COURSE
	 1.Performing the reactions of Pericyclic compounds.
2. Analysis pericyclic compounds 
3. To understand the rules of Pericyclic compounds.
4. Knows pericyclic reactions

	TEXTBOOK
	 Pericyclic Reactions, Ian Fleming, Oxford University Press, USA, 1998

	OTHER REFERENCES
	 Organik Kimya Reaksiyon Mekanizmaları, Metin Balcı, 2008
Organik Kimya, R.J. Fessenden, J.S. Fessenden, 2001





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to pericyclic reactions

	2
	 The nomenclature of pericyclic reactions

	3
	 The structure and properties of pericyclic reactions

	4
	 Woodward Hoffmann Rules

	5
	 Frontier orbitals (HOMO-LUMO

	6
	Midterm Examination 1

	7
	 The closure of frontier orbitals ( Conrotatory-Disrotatory)

	8
	 Classification of pericyclic reactions, thermal electrocyclic reactions

	9
	 Photochemical elecrocyclic reactions

	10
	 Correlation Diagrams, Symmetry operator

	11
	Midterm Examination 2

	12
	 Cycloaddition reactions, suprafacial and antrafacial  interaction.  (2+2)cyclic addition 

	13
	 (4+2) cyclic addition , Diels Alder reactions

	14
	 Sigmatropic addition

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Murat Duran
	Date:
	 07.05.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501526
	TITLE
	[bookmark: EN19] Molecullar Spectrophotometry and Analytical Aplications


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	- 
	  
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Principles of spectrophotometry, separation and preconcentration  methods, spectrophotometric methods,  spectrophotometric reagents.

	COURSE OBJECTIVES
	 The aim of this course is to learn to students of spectrophotometric determination methods, with a good precision and sensitivity, almost all elements present in small and trace quantities in any materials.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 UThe students should be able to carry out to determine various organic and inorganic substances with the spectrophotometric methods widely used in industry and research laboratories.

	LEARNING OUTCOMES OF THE COURSE
	 1. The student will learn theory of molecular spectrophotometry, purpose of use and practical solutions.
2. The student will gain ability of preparation of the samples. 
3. The student apply the theoritical knowledge.
4. The student evaluate the analysis results.

	TEXTBOOK
	 Marczenko Z., Balcerzak M. (2000) Separation, Preconcentration and Spectrophotometry in Inorganic Analysis, Elsevier, Tokyo.

	OTHER REFERENCES
	 1. Skoog, D.A., West, D.M., Holler , F.J. (1996) Fundamentals of Analytical Chemistry
2. Harris, D.C. (1994)  Analitik Kimya, Çev.Editörü:Güler Somer,Gazi Büro Kitapevi





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Separation and preconcentration of elements

	2
	 Separation and preconcentration of elements

	3
	 Principles of spectrophotometry

	4
	 Principles of spectrophotometry

	5
	 Principles of spectrophotometry

	6
	Midterm Examination 1

	7
	 Spectrophotometric methods

	8
	 Spectrophotometric methods

	9
	 Spectrophotometric methods

	10
	 Spectrophotometric reagents

	11
	Midterm Examination 2

	12
	 Spectrophotometric reagents

	13
	 Spectrophotometric reagents

	14
	 Spectrophotometric reagents

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Dr. Tufan GÜRAY
	Date:
	 27/04/2015


Signature: 


    T.R.
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501526
	TITLE
	[bookmark: EN20] THEORETICAL ORGANIC CHEMISTRY I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Drawing molecules,preparing Z-matrix,Molecualr mechnanic methods(MM2,MM3),semiemprical methods (AM1,MNDO,PM3,PM5,PM6 HartreeFock and DFT methods,MP2 methods,explanation of basis sets, using of RAM and CPU , Introduction to calculation

	COURSE OBJECTIVES
	 The main aim of the course is  learning  the theoretical calculation methods which are useful for investigation of the properties  of organic molecules and reactions

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field

	LEARNING OUTCOMES OF THE COURSE
	 1.The students will learn the drawing of the organic molecules for preparing calculation data 
2. The students will learn calculation methods,
3.The students will analysis of the calculation methods,
4.The students will apply the calculation methods,



	TEXTBOOK
	 1..	Exploring Chemistry and electronic structure methods 2nd. Edition (James B.Foresman,Elen Frisch) 
2.	Frontier Orbitals and Organic Chemical Reactions (Ian Fleming,1985)

	OTHER REFERENCES
	 	Gaussian03W,ChemOffice,Gaussview programları





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Drawing molecules with Chemdraw

	2
	 Drawing molecules with Chemdraw

	3
	 Preparing Z-Matrix

	4
	 Molecular Mechanic Methods-

	5
	 Examples

	6
	Midterm Examination 1

	7
	 Semi-emprical methods

	8
	 Semi-empric methods

	9
	 Examples

	10
	 Examples

	11
	Midterm Examination 2

	12
	 HF method

	13
	 DFT methods

	14
	 DFT methods

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc.Prof.Dr.Taner ARSLAN
	Date:
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Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501527
	TITLE
	[bookmark: EN21] Selected Topics in Physical Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Introduction and the usage of the physical chemistry literature, investigation and criticizing some of typical papers from physical chemistry journals, this course is designed to give students a sound background in theoretical and experimental phsical chemistry and to develop their ability to identify and solve problems in physical chemical research. Literatüre and goals of physıcal chemistry.

	COURSE OBJECTIVES
	 The subjects related to the students interest will be studied

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 Investigate some of typical papers from physical chemistry literature.
Gain the supplement knowledge to basic advanced physical chemistry.

	TEXTBOOK
	      

	OTHER REFERENCES
	 Journals related with physical chemistry.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Advanced thermodynamic and thermochemistry

	2
	 Statistically thermodynamic

	3
	 Equilibrium chemistry

	4
	 Comparison of thermodynamic properties of  mixtures and electrolyte solutions

	5
	 Events on  solid surfaces 

	6
	Midterm Examination 1

	7
	 Dynamic electrochemistry

	8
	 Macromolecules  and colloids

	9
	 Examination of papers about physical chemistry

	10
	 Examination of papers about physical chemistry

	11
	Midterm Examination 2

	12
	 Examination of papers about physical chemistry

	13
	 Examination of papers about physical chemistry

	14
	 Examination of papers about physical chemistry

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Evrim HÜR
	Date:
	 27.04.2015


Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501528
	TITLE
	[bookmark: EN22] SYNTHESIS TECNIQUES AND ORGANIC ANALYSIS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	- 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	1
	10

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Introduction , General methods for purification of organic compounds , Organic analysis, Reaction of functional groups of organic compounds, Drying and cleaning of organic solvents, Organic preparates.

	COURSE OBJECTIVES
	 The main purpose of this course, understanding of the basic principle of organic synthesis and understanding of the mechanisms of these reactions.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field.

	LEARNING OUTCOMES OF THE COURSE
	 Knowledge on the synthesis techniques and organic analysis.

	TEXTBOOK
	 1) Furniss, B.S.,  Practical Organic Chemistry (Fifth Edition),  New York,  1991.2) Advanced Organic Chemistry, Fourth Edition - Part A: Reaction and Synthesis by Francis A. Carey and Richard J. Sundberg , 2001 Springer; 4th edition.

	OTHER REFERENCES
	 1) Strategic Applications of Named Reactions in Organic Synthesis by Laszlo Kurti and Barbara Czako , Academic Press; 1 edition 20052) The Vocabulary and Concepts of Organic Chemistry by Milton Orchin, Roger S. Macomber, Allan R. Pinhas, and R. Marshall Wilson ,Wiley-Interscience; 2 edition 2005
3) Sharp J.T.,  Practical Organic Chemisrty; Chapman & Hall,  London,  1991.4) Organic Chemistry, S.Ege, P.C. Heath and Company, 1999.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction 

	2
	 General methods for purification of organic compounds ,

	3
	 Organic analysis,

	4
	 Reaction of functional groups of organic compounds,

	5
	 Drying and cleaning of organic solvents,

	6
	Midterm Examination 1

	7
	 Organic preparates (Reaction of aldehydes and ketones with alcohols)     

	8
	 Reaction of carboxylic acids and anhydrides with alcohols in acids media)

	9
	 Organic preparates (Reaction of anhydrides and chlorides  of carboxylic acids with carboxylic acids)

	10
	 Organic preparates ( Reaction of carbon nucleophiles with carboxylic acid ester)

	11
	Midterm Examination 2

	12
	 Organic preparates ( Reaction of aldehydes and ketones with ketones as CH- acid),

	13
	 Organic preparates ( Reaction of carbon nucleophiles with carbon dioxide)

	14
	 Organic preparates (Preparation of acid chlorides)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501529
	TITLE
	[bookmark: EN23] Sample Preparetion Techniques in Analytical Chemist


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	- 
	  
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Sampling and drying of sample or the determination of moisture content. Fragmentation and solvation of analytical sample. Errors during fragmentation and solvation of especially refracter substance or in the case of trace amounts of analyte. General methods for the fragmentation of  solid and liquid samples for obtaining aqueous solution of analyte .

	COURSE OBJECTIVES
	 The aim of this course is to learn to students the importance of correct sampling from a sample and factors to need attention for sampling.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Use techniques, skills, and modern tools necessary for practice in chemistry

	LEARNING OUTCOMES OF THE COURSE
	  1. The student will learn the sample preparation.
2. The student will learn the details of the sample collection.
3. The student apply the theoritical knowledge.
4. The student evaluate the analysis results.

	TEXTBOOK
	 Mitra S. (2003) Sample Preparation Techniques in Analytical Chemistry, John Willey & Sons, Inc., New Jersey, USA.

	OTHER REFERENCES
	 1. Fritz J.S.(1999) Analytical Solid-Phase Extraction, John Willey & Sons, Inc., Canada.
2. Skoog, D.A., West, D.M., Holler , F.J. (1996) Fundamentals of Analytical Chemistry





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Sampling

	2
	 Humidity in samples

	3
	 Preparation of the analysis of samples

	4
	 Wet digestion methods

	5
	 Microwave digestion technique

	6
	Midterm Examination 1

	7
	 Dry ashing technique

	8
	 Extraction and enrichment in sample preparation

	9
	 Principle of extraction

	10
	 Liquid-liquid extraction

	11
	Midterm Examination 2

	12
	 Solid phase extraction

	13
	 Solid phase micro extraction

	14
	 Headspace extraction

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501530
	TITLE
	[bookmark: EN24] Electrochemical Surface Coatings


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	     

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Electrochemistry, electrolytic-coating, forming, polishing and Metal Processing, Alkali and Alkaline Earth Metals Extraction and Purification,  electrolytic metal Synthesis, metal Coating by Electrolytic Technique, Electrolytic Oxidation and Reduction, Coating onNon-Conductive Materials , electrolytically Coating with organic substances (with polymers)

	COURSE OBJECTIVES
	 The main aim of the course is to teach purification of metals and metal coating on conductive and/or nonconductive surfaces and basic information on this subject. By this way,  students gain a professional qualification and current researches related to monitoring and interpretation of the scientific method and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Coatings are very common in industrial applications. basic information on this subject provide the ability to design and conduct experiments as well as to analyse and interpret data that is obtained by electrochemical methods

	LEARNING OUTCOMES OF THE COURSE
	 At the end of course, the student will be able to;
1) define the properties of metals and metal coatings.
2) explain the electrolytic metal isolation
3) design and conduct experiments as well as to analyse and interpret data obtained by electroytic metal coating
4) design and conduct experiments as well as to analyse and interpret data obtained by coating with organic compounds

	TEXTBOOK
	 1) Metal kaplama ve elektrokimyasal teknolojiler, A.S. Saraç, Çağlayan Kitabevi , 1995,   2) Surface coatings, M. Rizzo and G. Bruno, editors., Hauppauge, N.Y. : Nova Science Publishers , 2009

	OTHER REFERENCES
	 Electrochemistry,C.M.A.Brett& A.M.O Brett, Oxford Science Publications, 1993





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Basic electrochemistry 

	2
	 Electrode reactions 

	3
	 Electrolytic-plating, forming, polishing and Metal Processing 

	4
	 Alkali and alkaline earth metals Extraction and Purification 

	5
	 Electrolytic Synthesis of Metals 

	6
	Midterm Examination 1

	7
	 Electrolytic Plating Technique with metals as 

	8
	 Plating baths 

	9
	 Coating with metals applications 

	10
	 Electrolytic Oxidation and Reducible the 

	11
	Midterm Examination 2

	12
	 Non-Conductive Coating on Substances 

	13
	 Electrolytically with organic substances (with polymers) Coating 

	14
	 Organic coating applications 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Aysel Yurt
	Date:
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501501531
	TITLE
	[bookmark: EN25] Heterogeneous electrode processes


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Homogeneous Electrode Models and Uniform Corrosion Measurements, Electrochemical Heterogeneity, and Localized Corrosion,  Measuring Thermodynamic and Kinetic Parameters from Localized Corrosion Processes,   
Characterizing Inhomogeneity and Localized Corrosion on Coated Electrode Surfaces,  designing Experiments for Studying Localized Corrosion and Its Inhibition in Inhomogeneous Media, Sensing Localized Electrodeposition and Electrodissolution   versatile Heterogeneous Electrode Processes

	COURSE OBJECTIVES
	 The main aim of the course is to teach the mechanism of heterogeneous and homogeneous electrodes and basic information on this subject. By this way,  students gain a professional qualification and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Nature of electrode and its reactions are very important for electrochemical processes and in applications. Basic information on this subject provide the ability to design and conduct experiments as well as to analyse and interpret data that is obtained by electrochemical methods.

	LEARNING OUTCOMES OF THE COURSE
	 At the end of course, the student will be able to;
1) Define homogeneous and heterogeneous electrode processes. 
2) Explain the difference in the uniform corrosion-local corrosion mechanisms. 
3) Design in heterogeneous environments 
4) Comment the relationship between the surface heterogeneity and surface coatings

	TEXTBOOK
	 Heterogeneous electrode processes and localized corrosion,  Y. Tan ,  Hoboken, N.J. : Wiley , 2013 

	OTHER REFERENCES
	 Electrochemistry,C.M.A.Brett& A.M.O Brett, Oxford Science Publications, 1993.         





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Homogeneous Electrode Models and traditional electrochemical methods 

	2
	 Mixed electrodes and uniform corrosion models 

	3
	 The mixed potential theory and electrochemical corrosion measurement 

	4
	 Electrochemical impedance investigation of electrode-solution interface 

	5
	 Probing electrode inhomogeneity , Probing electrochemical heterogeneity and localized corrosion 

	6
	Midterm Examination 1

	7
	 Characterising inhomogeneities in organic coatings and inhibitor films 

	8
	 The effects of coating inhomogeneity on electrochemical measurement 

	9
	 Designing corrosion tests in highly-resistive and inhomogeneous media 

	10
	 Experimental methods for sensing localized electrodeposition and dissolution 

	11
	Midterm Examination 2

	12
	 Sensing nonuniform electrochemical deposition of organic coatings 

	13
	 Scanning and modeling various heterogeneous electrode processes 

	14
	 Electrochemical noise generation from electrochemical heterogeneity 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502501
	TITLE
	[bookmark: EN26] THEORETICAL ORGANIC CHEMISTRY II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Reading the calculation results on a choosen moleculeThe investigation of the HOMO,LUMO orbital energies,total energy values,charges and geometrical parameters,IR results,negative frequency ,optimization and single point calculation,hard and sof acid bas theory and application of calculation and NMR results

	COURSE OBJECTIVES
	 The aim of the course is learning the evaluation of   calculation result

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field

	LEARNING OUTCOMES OF THE COURSE
	 1.The students will evaulate the calculation results.
2. The students will verify the calculation results,
3.The students will compare the calculated and spectroscopic datas,
4.The students will find the best fitted calculation methods,



	TEXTBOOK
	 1..	Exploring Chemistry and electronic structure methods 2nd. Edition (James B.Foresman,Elen Frisch) 
2.	Frontier Orbitals and Organic Chemical Reactions (Ian Fleming,1985)

	OTHER REFERENCES
	 	Gaussian03W,ChemOffice,Gaussview programları





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Reading the calculation results

	2
	 The investigation of the HOMO,LUMO orbital energies

	3
	 The investigation the  energie values

	4
	 The investigation the  energie values

	5
	 Examples

	6
	Midterm Examination 1

	7
	 Optimization

	8
	 Single Point Calculation

	9
	 IR calculation

	10
	 Examples

	11
	Midterm Examination 2

	12
	 NMR calcualtion

	13
	 Examples

	14
	 Examples

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502503
	TITLE
	[bookmark: EN27] AN INTRODUCTION TO MEDICINAL CHEMISTRY


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Basic chemistry lectures must be succeeded.

	SHORT COURSE CONTENT
	  Classification of drugs, Drugs and the medicinal chemist, Protein structure, Drug action at enzymes, Drug action at receptors, Drugs acting on nucleic acids, Drug development, Pharmacodynamics, Quantitative structure-activity relationship (QSAR), Antibacterial agents, The peripheral nervous system, The opium analgesics and Cimetidine-a rational approach to drug design.

	COURSE OBJECTIVES
	 Course objectives are; Increasing the basic knowledge of students planning to work in drug industry by providing information to them about cell, protein and nucleic acid structures and how a lead compound can be found and then turned into an effective drug in drug industry.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Making students to be able to understand the basis of drug, their action on cells and how drug molecules developed.

	LEARNING OUTCOMES OF THE COURSE
	 1. Having information about drug structure and their action
2. Having information about how an effective drug candidate can be found and turned into an affective drug.
3. Gaining ability for using information for interdisciplinary studies. 
4. Gaining ability for interdisciplinary study.
5. Gaining ability to analyze problems in relation to basic sciences by using modern techniques and experimental methods.

	TEXTBOOK
	 Patrick G.L., (1995). An Introduction to Medicinal Chemistry. Oxford University Press, New York.

	OTHER REFERENCES
	 1. Mann J., (1992). Murder, Magic and Medicine. Oxford University Press, New York.
2. Samnes, P.G., (1990). Comprehensive Medicinal Chemistry Pergamon Press, USA.
3. Silverman, R., (1992). The Organic Chemistry of Drug Design and Drug Action. Academic Press, USA. 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Classification of drugs

	2
	 Drugs and the medicinal chemist

	3
	 Protein structure

	4
	 Drug action at enzymes

	5
	 Drug action at receptors

	6
	Midterm Examination 1

	7
	 Drugs acting on nucleic acids

	8
	 Drug development

	9
	 Pharmacodynamics

	10
	 Quantitative structure-activity relationship (QSAR)

	11
	Midterm Examination 2

	12
	 Antibacterial agents

	13
	 The peripheral nervous system

	14
	 The opium analgesics and Cimetidine-a rational approach to drug design

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502505
	TITLE
	[bookmark: EN28] Advanced Polymer Chemistry II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Introduction, general definitions, overview of condensation and addition polymerizations, living polymerization chemistry, living anionic and  cationic polymerization, living radical polymerization methods, GTP, RAFT, ATRP, ROMP, NMRP, RAFT.

	COURSE OBJECTIVES
	 The aim of this course is to plan molecular weight and structure of polymer before polymer synthesis, and to teach narrow molecular weight distribution polymerization techniques and characterized.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To contribute individuals who have knowledge about living polymerization techniques

	LEARNING OUTCOMES OF THE COURSE
	 1. Plan molecular weight and structure of polymer and make necessary calculations, 
2. Perform narrow molecular weight distributed and controlled polymer synthesis,
3.  Determine living polymerization tecnique appropriated to monomer, 
4.  Get an opportunity to apply living polymerization tecniques.
5. They can characterized  the synthesized polymer

	TEXTBOOK
	 Handbook of Radical Polymerization, Ed. K. Matyjaszewski and T. Davis, Wiley Interscience, Canada, 2002.

	OTHER REFERENCES
	 1. Handbook of Polymer Synthesis, H.R. Kricheldorf, O. Nuyken, G. Swift, 2nd Ed. Marcel Denkel, New York. 2005                                                               2. Developments in Block Copolymer Science and Technology. Edited by IW Hamley, Wiley Press, UK, 2004.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Controlled and living polymerization

	2
	 Living anionic and cationic polymerization

	3
	 Living radical polymerization methods

	4
	 Group transfer polymerization (GTP)

	5
	 Atom transfer radical polymerization (ATRP) and examples

	6
	Midterm Examination 1

	7
	 Reversible Addition-Fragmentation chain Transfer (RAFT) and examples

	8
	 Nitroxide mediated radical polymerization (NMRP) and examples

	9
	 Ring opening polymerization (ROMP) and coordination polymerization

	10
	 Polymer characterization methods (GPC, NMR, UV-Vis, FT-IR)

	11
	Midterm Examination 2

	12
	 Polymer characterization methods(DSC, TG, DTA)

	13
	 Polymer characterization methods (TEM ve SEM)

	14
	 Solution behaviors of polymers (DLS, SLS, UV, ZETA)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Vural Bütün
	Date:
	      


Signature: 


   T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502510
	TITLE
	[bookmark: EN29] Modern Techniques in Analytical Chemistry II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  PREPARING SAMPLES-ULTRAVİOLET SPECTROSCOPY-INFRARED SPECTROSCOPY- ATOMIC ABSORPTION SPECTROSCOPY-HIGH PERFORMANCE LIQUID CHROMATOGRAPHY-WATER ANALYSIS

	COURSE OBJECTIVES
	 The aim of this course is to gain information and ability to analyze various samples using modern analysis techniques to students 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 This course will provide to students to understand and apply various instrumental analysis methods  

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand mean principles of instrumental analysis methods,
2. To apply ultraviolet and infrared spectroscopic methods,
3. To apply atomic absorption spectroscopic method,
4. To learn methods used for water analysis.     

	TEXTBOOK
	 Skoog, D.A., West, D.M., Holler , F.J. (1998) Enstrumental Analiz İlkeleri, Bilim Yayıncılık

	OTHER REFERENCES
	 1. Gündüz, T. (1999) İnstrumental Analiz Ders Kitabı, Gazi Büro Kitabevi
2. Yıldız, A., Genç, Ö, Bektaş, S. (1997) Enstrumantal Analiz Yöntemleri, Hacettepe Üniversitesi Yayınları.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Sample preparation

	2
	 Ultraviolet (UV) Spectroscopy

	3
	 Ultraviolet (UV) Spectroscopy

	4
	 Application of Ultraviolet Spectroscopy in Analytical Chemistry

	5
	 Infrared Spectroscopy 

	6
	Midterm Examination 1

	7
	 Infrared Spectroscopy 

	8
	 Application of Infrared Spectroscopy in Analytical Chemistry

	9
	 Atomic Absorption Spectroscopy

	10
	 Atomic Absorption spectroscopy

	11
	Midterm Examination 2

	12
	 Application of Atomic Absorption in Analytical Chemistry 

	13
	 High-Performance Liquid Chromatography 

	14
	 High-Performance Liquid Chromatography 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Prof.Dr.Sibel AKAR
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502511
	TITLE
	[bookmark: EN30] Surface Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	     

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Surface tension, Factors that affect the surface tension, Surface energy, Surface pressure, Diffusion coefficient, Classification of surface films, Electrical double layer, Properties of solid surfaces, Surface activity, Surface active compounds and their properties, Adsorption and adsorption isotherms, Adsorption of gases on solids, Adsorption solids from solution 

	COURSE OBJECTIVES
	 To teach the surface properties and mechanism of adsorption

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To provide the ability to design and conduct experiments as well as to analyse and interpret data that is related with surface chemistry

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to:•Gain knowledge about surface tension,  surface pressure and surface films, Identify the properties liquid-liquid interface, Gain knowledge about surface activity,Gain knowledge about properties of solid surface, Identify the properties of solid-liquid and solid-gas interface, Design and conduct experiments as well as to analyze and interpret data

	TEXTBOOK
	 1.	Üneri, S. (1993). Asıltılar Kimyası. Ankara: Ankara Üniversitesi Yayınları .
2.	Atıcı, O. (1991). Yüzey Aktif Maddeler. İstanbul : İTÜ Matbaası  

	OTHER REFERENCES
	 Sarıkaya,Y. (2002).  Fizikokimya. Ankara: Gazi Kitabevi.    





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Surface tension, Surface energy 

	2
	 Methods of surface tension measurement  

	3
	 Factors that affect the surface tension

	4
	 Surface pressure, Diffusion coefficient 

	5
	 Classification of surface films 

	6
	Midterm Examination 1

	7
	 Electrical double layer

	8
	 Surface activity and  surface active compounds  

	9
	 Properties of surface active compounds 

	10
	 Classification of surface active compounds

	11
	Midterm Examination 2

	12
	 Types of adsorption

	13
	 Adsorption isotherms, 

	14
	 Adsorption of gases on solids, 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Prof. Dr. Aysel Yurt
	Date:
	 27.04.2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 





	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502513
	TITLE
	[bookmark: EN31] Surface Active Materials and Their Physical Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 Gain a background on the solution properties of surface active materials.

	SHORT COURSE CONTENT
	  Surface Actives, General Properties, Phase Interfaces, classification of surface active materials, capilarity and capilarity factors,surface activity, critical micelle concentration, craft point, Liquid-liquid and liquid-solid interfaces, surface films,superficial properties of solutions, Adsorption thermodynamics,enthalpy, isotherm, isobar, isocor

	COURSE OBJECTIVES
	 At the end of this course the students should be able to, recognize a wide range of surface active materials, describe their solution properties by using some functions such as surface tension and viscosity

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Gain a background on the solution properties of surface active materials.

	LEARNING OUTCOMES OF THE COURSE
	 1.  An awareness of the necessity of surface activities from the  chemistry viewpoint.
2.  An awareness of the necessity of surface activities in the Phiysical chemistry.
3.  To explain and application of phase equilibria.
4.  To explain and application the principles of solution                 

	TEXTBOOK
	      

	OTHER REFERENCES
	 Lecture Notes





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Surface Actives

	2
	 General Properties

	3
	 Phase Interfaces

	4
	 Classification of Surface Active Materials

	5
	 Capilarity and Capilarity Factors

	6
	Midterm Examination 1

	7
	 Surface Tension and Determination Methods

	8
	 Surface Tension Relation With Other Physical Properties

	9
	 Surface Activity

	10
	 Critical Micelle Concentration

	11
	Midterm Examination 2

	12
	 Craft Point

	13
	 Craft Point

	14
	 Surface Films

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502515
	TITLE
	[bookmark: EN32] SEPARATION METHODS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Chemical analysis, classical and instrumental separation methods.

	COURSE OBJECTIVES
	 The aim of this course is to teach fundamental principles of the classical and instrumental separation methods to students.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 This course will gain to ability to apply classical and instrumental separation methods to students.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand basic principles of separation methods
2. To classify analysis methods
3. To apply classical separation methods to different samples.
4. To apply instrumental separation methods to different samples.

	TEXTBOOK
	 Fundamentals of Analytical Chemistry, A. Skoog- M. West, Hold- Saunders, Japan

	OTHER REFERENCES
	 1.	İnstümental Analiz, Turgut GÜNDÜZ, Bilge Yayıncılık, Ankara
2.	Enstrümantal Analiz İlkeleri, KILIÇ-KÖSEOĞLU-YILMAZ, Bilim Yayıncılık, Ankara





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, Chemical Analysis, Classification of Separations

	2
	 Chemical Reactions Using for Separations

	3
	 Separations with Precipitation

	4
	 Distillation, Extraction

	5
	 Ion-exchange

	6
	Midterm Examination 1

	7
	 Chromatography

	8
	 Paper Chromatography, Thin Layer Chromatography

	9
	 Column Chromatography

	10
	 Gas Chromatography

	11
	Midterm Examination 2

	12
	 High Pressure Liquid Chromatography

	13
	 Gas-Liquid Chromatography

	14
	 Electrogravimetric Separations

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502517
	TITLE
	[bookmark: EN33] Enzymes and Their Industrial Applications


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 No

	SHORT COURSE CONTENT
	  Definition and classification of enzymes, Action of Enzymes, Kinetics of enzymes and mechanism, Regulator enzymes, Industrial enzymes

	COURSE OBJECTIVES
	 The main aim of the course is to give the information to students about the information of enzymes and their importance in industrial applications.     

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 By the end of this course, students will be able to obtain detailed information about enzymes and their industrial applications.     

	LEARNING OUTCOMES OF THE COURSE
	 1. Comprehension of the importance of enzymes. 
2. Comprehension of the enzyme actions.
3. Analysis of the enzyme kinetic.
4. Evaluation of the enzymes in industrial point.

	TEXTBOOK
	 1. A. Telefoncu, Enzimoloji, Ege Üniversitesi, İzmir, 1997.

	OTHER REFERENCES
	  1. A. Telefoncu, Biyoteknoloji, Ege Üniversitesi, İzmir, 1995
2. D.L.Nelson, M.M. Cox, Lehninger Biyokimyanın İlkeleri, Palme yayıncılık, Ankara, 2005
3. P. C. Champe, R. A. Harvey, Lippincott’s Illustrated reviews serisinden: Biyokimya, Nobel, İstanbul





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition and classification of enzymes

	2
	 Mechanism and kinetics of enzyme catalysis

	3
	 The inhibition, control and regulation of enzymatic reactions

	4
	 Regulator enzymes

	5
	 Enzyme technology

	6
	Midterm Examination 1

	7
	 Recombinant enzyme production

	8
	 Isolation of enzymes

	9
	 Enzyme purification methods

	10
	 Industrial enzymes

	11
	Midterm Examination 2

	12
	 Carbohydrates

	13
	 Proteases

	14
	 Lypases

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Tamer AKAR
	Date:
	 27.04.2014


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 




	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502518
	TITLE
	[bookmark: EN34] Polymeric Materials in Corrosion


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Corrosion inhibition by surface coating, some application methods

	COURSE OBJECTIVES
	 The main aim of the course is to inform students about the information of corrosion control with polymeric material.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to obtaine detailed information about corrosion control with polymeric material.

	TEXTBOOK
	 E. Ghali, “Corrosion Prevention and Protection”, John Wiley & Sons, Limited, United Kingdom Jun 2006.

	OTHER REFERENCES
	 1. Ooij Van “Corrosion Control of Metals by Organic Coatings”, CRC Press UK, 2004.
2. Peter Zarras , John D. Stenger-Smith, Yen Wei, “Electroactive Polymers for Corrosion Control”, American Chemical Society, 2003.
3. Gordon Wallace, “Conductive Electroactive Polymers: Intelligent Materials Systems”, CRC Press, 2003.
4. James Racicot, “Investigations of Conductive Polymer Coating for Corrosion Protection of Aluminum Alloys”, Storming Media, US, 1997.
5. G. Wranglen, “An Introduction To Corrosion and Protection Of Metals”, Chapman and Hall, NY 1985.
6. Zeno W. Wicks, Frank N.Jones, S.Peter Pappas, “Organic Coatings”, Second Ed. Wiley, 1999
7. J.J. Licari, L.A Hughes, “Handbook of Polymer Coatings for Electronics - Chemistry, Technology and Applications”, William Andrew Publishing/Noyes (2nd Edition), 1990.
8. L.L. Sherier, R.A.Jarman, G.T. Burstein, “Corrosion”, 3rd Edt. Butterworth-Heinemann Ltd., Oxford, 1994. 
9. E. Michael, Lyons, “Electroactive Polymer Electrochemistry”, Plenium Press, NY, 1996.
10. M.G. Fontana, Corrosion Engineering, 3rd Edt. McGraw Hill, NY, 1987.
11. B.G. Clubley “Chemical Inhibitors for Corrsion Control”, Royal Society of Chemistry, 1990.
12. D.L.Piron “The Electrochemistry of Corrosion” NACE International, 2nd Edt. 1994. 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Corrosion inhibition by surface coating

	2
	 Preparation of metal surface before coating

	3
	 Applications methods, some basic definitions

	4
	 Metallic coating

	5
	 Organic coating

	6
	Midterm Examination 1

	7
	 Polymeric coating

	8
	 Properties of polymeric coatings

	9
	 Preparation from monomers

	10
	 Natural synthetic rubber, other elastomers 

	11
	Midterm Examination 2

	12
	 Recent applications

	13
	 Recent applications

	14
	 Recent applications

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Evrim HÜR
	Date:
	 29.04.2015


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 




	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502519
	TITLE
	[bookmark: EN35] Selective Topics in Analytical Chemistry II  


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	 3    

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Electroanalytic methods, chromatographic methods, spectroscopic methods

	COURSE OBJECTIVES
	 To give the ability of analytical methods to students 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Gain the supplement knowledge to basic chemistry, gain ability on research and learn scientific method, apply the content of this course on current subject

	LEARNING OUTCOMES OF THE COURSE
	 1.Provides knowledge of chemistry.
2.Will be able to analyze the data.
3.Design and implement experiments.
4.Recognize and solve problems related to the field.     

	TEXTBOOK
	 Ç. Ed. SOMER, G. Analitik Kimya,  , Gazi Büro Kitabevi, Ankara 

	OTHER REFERENCES
	 1.GÜNDÜZ, T. (1997) Kantitatif Analiz Ders Kitabı, , Bilge Yayıncılık, Ankara
 2. Harris, D.C. (1994)  Analitik Kimya, Çev.Editörü:Güler Somer,Gazi Büro Kitapevi
 3. Gündüz, T. (1989) Kalitatif Analiz Ders Kitabı, Bilge Yayımcılık    
4. Skoog, D.A., West, D.M., Holler , F.J. (1996) 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Electroanalytical methods

	2
	 Voltammetr

	3
	 Potentiometry

	4
	 Amperometry

	5
	 Coulometry and electrogravimetry

	6
	Midterm Examination 1

	7
	 Chromatographic methods

	8
	 Gas chromatography

	9
	 Liquid chromatography

	10
	 Application

	11
	Midterm Examination 2

	12
	 Spectroscopic methods

	13
	 Atomic spectroscopy

	14
	 Molecular spectroscopy

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc.Prof.Dr.Ebru Birlik Özkütük
	Date:
	      


Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502521
	TITLE
	[bookmark: EN36] CHESMISTRY OF NATURAL COMPOUNDS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Biochemistry I and II must be succeded.

	SHORT COURSE CONTENT
	  Introduction, Fatty acids and their derivatives, Polyketides, Terpenoids and steroids, Phenols, lignans and flanonoids biosynthesis, Alkaloids.

	COURSE OBJECTIVES
	 The aim is to provide an insight into the biosynhesis of naturally occuring compounds.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Making students to be able to understand the basis of  biosynthetic principles for the formation of naturally occuring compounds.

	LEARNING OUTCOMES OF THE COURSE
	 1. To know the structure of natural products. 
2. To differentiate the structure of natural products and name them.  
3. To analyze the structure of natural products and classify them. 
4. To gain ability to comment on the possible metabolic pathways for the biosynthesis of natural compounds. 

	TEXTBOOK
	 John Mann, Chemical Aspects of Biosynthesis, W.H.Freeman Spectrum, Oxford, 1995.

	OTHER REFERENCES
	 1.  P. Manitto, Biosynthesis of natural products, Ellis Harwood, Chichester, UK, 1981.
2.  K. B. G. Torssell, Natural Product Chemistry, Wiley, Chichester, UK,   1983.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction

	2
	 Fatty acids and their derivatives

	3
	 Fatty acids and their derivatives

	4
	 Polyketides

	5
	 Polyketides

	6
	Midterm Examination 1

	7
	 Terpenoids

	8
	 Terpenoids

	9
	 Steroids

	10
	 Phenols biosynthesis

	11
	Midterm Examination 2

	12
	 Lignans biosynthesis

	13
	 Flanonoids biosynthesis

	14
	 Alkaloids

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Proff. Dr. İsmail KIRAN
	Date:
	 08.05.2015


Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502523
	TITLE
	[bookmark: EN37] Thermal Analysis Techniques


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Thermogravimetric analysis (TG) and applications, differential thermal analysis (DTA) and applications, differential scanning calorimetry (DSC) and applications

	COURSE OBJECTIVES
	 Recognize TG, DTG, DTA, DSC thermal analysis methods and various materials, learning of applications to determinate the characteristic properties of the temperature-dependent behavior , gain knowledge and skill on interpretation of outputs of the device

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The students will have advance knowledge about thermal analysis and its applications

	LEARNING OUTCOMES OF THE COURSE
	 Know the methods of thermal analysis
It will be had information on the interpretation of the thermal curves
Understand how to do calculations on the thermal curves
Learn how to find thermal curves of unknown materials using known material.

	TEXTBOOK
	 Enstrümantal Analiz İlkeleri / Douglas A. Skoog - F. James Holler - Timothy A. Nieman 2007/1.Baskı -

	OTHER REFERENCES
	 Thermal Analysis (T.Hatakeyama, F.X. Quinn-John Wiley&Sons)
Handbook of thermal analysis and calorimetry 1, Michael BROWN, South Africa





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	  The principles and definition of thermal analysis

	2
	  Thermal analysis methods (TG, DTG, DTA and DSC) and definitions 

	3
	 TG analysis

	4
	  DTG analysis

	5
	  DTA analysis

	6
	Midterm Examination 1

	7
	  DSC analysis

	8
	  The meaning of TG, DTG, DTA curves and factors affecting curves

	9
	  Interpretation of thermal analysis curves

	10
	  Simultaneous TG, DTG and DTA curves and their interpretation

	11
	Midterm Examination 2

	12
	  Application areas of DSC

	13
	  DSC curves and its interpretation

	14
	  The interpretation of thermal analysis curves

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502524
	TITLE
	[bookmark: EN38] NMR SPECTROSCOPY     


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	- 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	1
	10

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  This will include the determination of characteristic chemical structure of organic compound by 1H- 13C-NMR and two dimensional NMR spectroscopy techniques.

	COURSE OBJECTIVES
	 The aim of the course is to teach the students the theoreotical information and all the new techniques in NMR spectroscopy.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field

	LEARNING OUTCOMES OF THE COURSE
	 To teach the students the theory of NMR spectroscopy, To teach them how to solve NMR problems, To inform them about the new techniques in NMR spectroscopy

	TEXTBOOK
	 1.Organik Kimyada Spektroskopik Yöntemler; E., Erdik, Gazi Kitabevi Tic. Ltd.Şti ISBN 975-7313-04-1, 2. Baskı, 1998. 2-Nükleer Manyetik Rezonans Spektroskopisi, M. Balcı, Metu Pres, ISBN 975-7064-23- 8, 1. Baskı, 2000.

	OTHER REFERENCES
	 1- Modern Nükleer Magnetik Rezonans Spektroskopisi ve Uygulamaları ;K.Yelekçi, Marmara Üniversitesi Yayınları No: 516 ISBN 975-400-064-6, 1991. 2- NMR Spectroscopy, H. Günther, John Wiley & Sons. Inc., Second Edition, ISBN 0471 – 951999- 4, 1995. 3- Basic One- and Two-Dimentional NMR Spectroscopy, H. Friebolin, Wiley-VCH Verlag GmbH, Third Revised Edition, ISBN 3-527-29513-5, 1998. 4- Spectrometric Identification of Organic Compounds, R.M. Sılvertein, F.X. Webster,D.J.Kiemle, John Wiley & Sons Inc., ISBN 0-471-39362-2, Seventh Edition, 2005.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction 

	2
	 Spin coupling and spin systems in 1H-NMR spectroscopy

	3
	 Higher-order 1H-NMR spectra

	4
	 Becoming simple of complex 1H-NMR spectra

	5
	 Double resonance, spin tickling

	6
	Midterm Examination 1

	7
	 13C-NMR spectrocopy

	8
	 Two dimensional  NMR techniques

	9
	 INADEQUATE, INEPT, DEPT

	10
	 J- specroscopy, COSY

	11
	Midterm Examination 2

	12
	 HETCOR, HMQC	

	13
	 NOE, NOESY, HMBC (COLOC) spectra

	14
	 NOE, NOESY, HMBC (COLOC) spectra

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assist. Prof. Dr. Murat GÜNDÜZ
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Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502525
	TITLE
	[bookmark: EN39] STATISTICS FOR ANALYTICAL CHEMISTS-II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Analytical method selection, Method validation, Validation parameters, Calibration methods, Regression and Correlation, Nonparametric methods, Experimental design and optimization, chemometry.

	COURSE OBJECTIVES
	   Aim of this course is to gain ability to make analytical method validaton, calibration and regression analysis to student.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	   This course will be gained ability to statistically evaluate the analysis methods used in industry and research.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand some statistical terms commonly used for analytical chemists.
2. To make experimental design.
3. To classify the design methods,
4. Application of method validation.

	TEXTBOOK
	 1. Analitik Kimyacılar İçin İstatistik ve Kemometri, J.C. Miller, J.N. Miller (Çev: Ahmet Uyanık), İlke Yayınevi, 5. Baskı, 2008.

	OTHER REFERENCES
	 1. 1. Kantitatif Analiz Ders Kitabı, Turgut Gündüz, Gazi Kitabevi, 7. Baskı, 2003.
2. Analitik Kimya Temelleri, Douglas A. Skoog, Donald M. West, F. James Holler (Çeviri Editörleri: Esma Kılıç, Fitnat Köseoğlu), Bilim Yayıncılık, 1. Cilt.
3. Kimyacılar İçin İstatistik, Turgut Gündüz, Gazi Kitabevi, 1998.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Analytical method selection,

	2
	 Method validation,

	3
	 Validation parameters

	4
	 Calibration methods

	5
	 Calibration methods

	6
	Midterm Examination 1

	7
	 Regression and correlation,

	8
	 Regression and correlation,

	9
	 Nonparametric methods,

	10
	 Nonparametric methods, 

	11
	Midterm Examination 2

	12
	 Experimental design and optimization,

	13
	 Experimental design and optimization,

	14
	 Chemometry

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501502527
	TITLE
	[bookmark: EN40] Advanced Electrochemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Electrochemical reactions, metal / solution interface, interface models, Thermodynamic approach to the interface and the electrode potential, electrode kinetics, and Butler-Volmer equation electrocatalysts

	COURSE OBJECTIVES
	 The main aim of the course is to associate the principles of electrochemistry and real systems. By this way,  students gain a professional qualification and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 At the end of this course students will be able to analyze electrochemical processes and to follow current work in the field of electrochemistry      

	LEARNING OUTCOMES OF THE COURSE
	 At the end of the course students;
1) Describe the basic principles  of electrochemical processes.
2) Explain the structure of the metal solution interface.
3) acquire skills to use in different processes of electrochemical basis.
4) makes the application of electrochemical methods and interpretations

	TEXTBOOK
	 1.	     B.E. Conway, J.O’M. Bockris, R.E. White, Modern Aspects of Electrochemistry No:32, Kluwer Academic Publishers, New York, Boston, Dordrecht, London, Moscow, ISBN 0-306-46916-2 (2002).                        2.	P.H. Riger, Electrochemistry, This edition published by Chapman & Hall One Penn Plaza New York, NY 10119, ISBN 0-412-04391-2 (1994)

	OTHER REFERENCES
	  A. R. Berkem, "Elektrokimya", İstanbul Ünivesitesi Yayınları, 1993





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Thermodynamics of electrochemistry, electrolysis

	2
	 Batteries

	3
	 Ionic mobility and activitiy coefficients

	4
	 Electrolysis

	5
	 Overvoltage

	6
	Midterm Examination 1

	7
	 Electrode-electrolyte interfaces

	8
	 Charge accumulation and surface potential

	9
	 Thermodynamics of electrochemical double layer

	10
	 Gouy Chapman and Stern model

	11
	Midterm Examination 2

	12
	 Buttler-Volmer equations and electrode kinetics

	13
	 Polarised and nonpolarised electrodes

	14
	 Electrocatalysis, contact adsorption

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502528
	TITLE
	[bookmark: EN41] Alternative Power Sources


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  The basic concepts of energy and energy terminology, solar energy, biomass energy, biodiesel energy, wind power energy, bio fuels, fuel cells, energy of boron

	COURSE OBJECTIVES
	 The main aim of the course is to teach basic information and also its application on this subject. By this way,  students gain a professional qualification and current researches related to monitoring and interpretation of the scientific method and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The main aim of the course is to teach basic information and also its application on this subject. By this way,  students gain a professional qualification and current researches related to monitoring and interpretation of the scientific method and research skills.

	LEARNING OUTCOMES OF THE COURSE
	 At the end of course, the student will be able to;
1) defines alternative energy sources.
2) make comments on the application of energy sources.
3) describe and review the advantages and disadvantages.
4) compare alternative energies with other sources.

	TEXTBOOK
	  1)	Alternatif Enerji Kaynakları, M.Acaroğlu, Atlas Yayın Dağıtım, Ankara, 2003.
2)	Electrochemical technologies for energy storage and conversion. Volume 1,  Ru-Shi Liu, Lei Zhang, Xueliang Sun, Hansan Liu, Jiujun Zhang,  Weinheim, Germany : Wiley-VCH , 2012 
3)	Electrochemical systems,  Newman, John S. ; Karen E. Thomas-Alyea,  Hoboken, N.J. : J. Wiley , 2004    

	OTHER REFERENCES
	 Electrochemistry,C.M.A.Brett&A.M.O.Brett, Oxford Science Publications, 1993





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 The basic concepts of energy and its terminology

	2
	 Solar energy

	3
	 Solar energy applications

	4
	 Biomass energy

	5
	 Biomass energy heat and power plants

	6
	Midterm Examination 1

	7
	 Biogas energy

	8
	 Alternative fuels used in the engine

	9
	 Wind energy

	10
	 Biodiesel fuels

	11
	Midterm Examination 2

	12
	 Fuel cells

	13
	 Fuel cells

	14
	 Boron energy

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	 Prof. Dr. Aysel Yurt 
	Date:
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502529
	TITLE
	[bookmark: EN42] Surface Pretreatment and Coating Techniques


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Pretreatment of metal surfaces (cleaning vs). Electrolyesis and Faraday's law. Coatings of metal surfaces by galvanostatic, potentiostatic and potentiodynamic methods. Sol-gel coatings. Coatings of metal surfaces  with conducting and non-conducting polymers. Coatings of metal surfaces with metal oxides. Current applications. 

	COURSE OBJECTIVES
	 The main aim of the course is to inform students about the information of Pretreatment and coatings of metal surfaces. 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Gain basic knowledge for technological and industrial applications

	LEARNING OUTCOMES OF THE COURSE
	 Gain knowledge about
1. Materials coating
2. Surface pretreatment of the materials before coating
3. Basic concepts of electrolysis 

	TEXTBOOK
	 Fizikokimya (Yüksel Sarıkaya)

	OTHER REFERENCES
	 1. Techniques and Mechanisms in Electrochemistry, P.A. Christensenand A. Hamnett
2. Galvano Teknik( M.Nafiz Maraş)
3. Technical Handbook
4.Papers and rewievs





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Electrolysis and Faraday's law

	2
	 Problem solving about Electrolysis and Faraday's law

	3
	 Pretreatment for metal surfaces (cleaning vs)

	4
	 Coatings of metal surfaces by galvanostatic methods

	5
	 Coatings of metal surfaces by potentiostatic methods

	6
	Midterm Examination 1

	7
	 Coatings of metal surfaces by potentiodynanic methods

	8
	 Coatings of metal surfaces by sol-gel method

	9
	 Coatings of metal surfaces with conducting polymers

	10
	 Coatings of metal surfaces with non-conducting polymers

	11
	Midterm Examination 2

	12
	 Current applications

	13
	 Current applications

	14
	 Current applications

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502612
	TITLE
	[bookmark: EN43] BIOTRANSFORMATION REACTIONS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Biochemistry I and II must be succeded.

	SHORT COURSE CONTENT
	  Introduction, Hydrolytic reactions, The formation of C-C bonds
Redox reactions, Microbial hydroxylation and related reactions, Biosynthetically-directed biotransformations, The biotransformation of drugs.

	COURSE OBJECTIVES
	 To provide an introduction to the subject involving the use of both isolated enzyme systems and whole organisms.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Making students to be able to understand the basis of  biotransformations reactions and to use biotechnological processes in the laboratory.

	LEARNING OUTCOMES OF THE COURSE
	 1. To identifying the biological reaction types. 
2. To gain ability to comment on the possible biological reaction mechanisms.   
3. To gain ability to choose the right biotechnological tools. 
4. To analyz the types of enzym systems to find the best system for industrial aplications and use them. 

	TEXTBOOK
	 An Introduction to Biotransformations in Organic Chemistry, James R Hanson, W.H.Freeman Spectrum, Oxford, 1995.

	OTHER REFERENCES
	 1. Biyoteknoloji: Temel prensipler ve Uygulamalar, Azmi Telefoncu ve Nurdan Kaşıkara Pazarlıoğlu, Ege Üniversitesi Basımevi, Bornova, İzmir. 2012.
2. Biotransformations in Preparative Organic Chemistry, H.G.Davies, R.H.Green, D.R.Kelly and S.M.Roberts, Academic Pres, London, 1989.
3. Biotransformation of Non-steroidal Cyclic Compound, K.Kieslich, Georg Thieme, Berlin, 1976.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction

	2
	 Hydrolytic reactions

	3
	 The formation of C-C bonds

	4
	 Redox Reactions

	5
	 Redox Reactions

	6
	Midterm Examination 1

	7
	 Microbial hydroxylation and related reactions

	8
	 Microbial hydroxylation and related reactions

	9
	 Biosynthetically-directed biotransformations

	10
	 Biosynthetically-directed biotransformations

	11
	Midterm Examination 2

	12
	 The biotransformation of drugs

	13
	 The biotransformation of drugs

	14
	 The biotransformation of drugs

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511601
	TITLE
	[bookmark: EN44] Biomaterials and Purification-I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 No

	SHORT COURSE CONTENT
	  Biomaterials, Water pollution, Inorganic and organic pollutants, Water treatment methods and biotechnology, Biosorption.

	COURSE OBJECTIVES
	 The main aim of the course is to give the information  to students about  the importance and functions of the biomaterials in purification technologhy.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 By the end of this course, students will be able to obtaine detailed information about the use of biomaterials in water treatment process.

	LEARNING OUTCOMES OF THE COURSE
	 1. Comprehension of biomaterials.
2. Evaluation of the functions of biomaterials in water treatment.
3. Evaluation of the biosorpsiyon applications.
4. Analysis of the biomaterial pollutant interaction.

	TEXTBOOK
	 1.  J. Wase and C. Foster (Eds), Biosorbents for Metal Ions, London, UK: CRC Press, 1997.

	OTHER REFERENCES
	 1.  B. Volesky (Ed), Biosorption of Heavy Metals, BOca Raton, FL, CRC Press, 1990.
2.  A. Telefoncu, Biyoteknoloji, Ege Üniversitesi, Bornova, İzmir, 1995.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Biomaterials.

	2
	 Water pollution.

	3
	 Metal pollutants.

	4
	 Organic pollutants.

	5
	 Water treatment technologies.

	6
	Midterm Examination 1

	7
	 Biotechnological approachs in water treatment.

	8
	 Biosorption.

	9
	 Biosorption.

	10
	 Biosorption applications in batch system.

	11
	Midterm Examination 2

	12
	 Biosorption applications in continuous system.

	13
	 Data evaluation in the biosorption.

	14
	 Commercial applications of biosorption.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511602
	TITLE
	[bookmark: EN45] Water Soluble and Swellable Polymers


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  General description of polymers, some water-soluble polymers, polymer-solvent relationship, dissolving and precipitation behavior, solution-viscosity behavior, classification of water-soluble polymers, neutral polymers, anionic polymers, cationic polymers, betaine polymers, zwitterionic polymers, amphoteric, synthesis of water-soluble and swellable polymers, application areas, solution behavior, self-assembly, the creation of nano-structures presentation of the current importance of biopolymers.

	COURSE OBJECTIVES
	 Water-soluble polymers and their properties (solution behavior) on the build infrastructure.Understand the importance of water-soluble polymers in daily life 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Students made the synthesis of water-soluble polymer and may have information about the application areas.

	LEARNING OUTCOMES OF THE COURSE
	 1. Students can distinguish a wide range of types of water-soluble polymer,      
 2. Students can define the behavior of the solution,
 3. Students can knowledge about the behavior of the solution,
 4. Students can examine the behavior of water-soluble polymer solution.

	TEXTBOOK
	 Water Soluble Polymers, Solution Properties and Applications, Z. Amjad, Kluwer Academic Pub. 2002, USA 

	OTHER REFERENCES
	 1. Water Soluble Polymer Applications in Foods, A. Nussinovitch, Blackwell Science Pub. 2003, UK                                                                          
2. Water-soluble synthetic polymers: Properties and behavior (P. Molyneux) CRC Handbook of Thermodynamic Data of Aqueous Polymer Solutions, C. Wohlfarth, CRC Press, USA, 2004                                                         
3. Water soluble polymers in Encyclopedia of Polymer Science and Technology. John Wiley and Sons Inc. Page 45





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 General description of polymers

	2
	 Water and the solution concept, dissolution and precipitation behavior

	3
	 Solution-viscosity behavior

	4
	 Classification of water-soluble polymers

	5
	 Some water-soluble polymers and commercial applications

	6
	Midterm Examination 1

	7
	 Neutral polymers: anionic polymers, cationic polymers

	8
	 Betaine polymers, zwitterionic polymers

	9
	 Amphoteric, solution behavior

	10
	 Self-assembly, the creation of nano-structures

	11
	Midterm Examination 2

	12
	 Aplications of water soluble polymers

	13
	 Aplications of water soluble polymers

	14
	 Aplications of water soluble polymers

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Vural Bütün 
	Date:
	      


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501511603
	TITLE
	[bookmark: EN46] Radiation Chemistry 


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	1
	60

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	  Interaction of high energy radiation especially  rays by matter, molecular product and radical products produce in radiolysis of water and their reactions with matter, radiation dose units and measurments 

	COURSE OBJECTIVES
	 The aim of this course is to understand mechanism of interaction of high energy radiation with matter and,usage of high energy radiation in sterilization, polymerisation, and elucidation of reaction mechanism 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 After this course it will be possible to have idea about harmful effects of high energy radiation when used in different purposes and also learn kinds of chemical  change to which irradiation can give rise

	LEARNING OUTCOMES OF THE COURSE
	 To understand interaction of matter and higj energy beam
To know reactions of radicalic species with matter
To know radiation dose units
To understand dose measuring methods

	TEXTBOOK
	 
A.J. Swallow, Radiation Chemistry an Introduction, London Chapman, 1974.

	OTHER REFERENCES
	 J. W. T. Spinks, An Introduction to Radiation Chemistry,  Third Edition 1990.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Source of  radiation

	2
	 Process taking place during absorption of and  rays in matter (photoelectric effect, Compton scattering, pair production)

	3
	 Interaction of fast electrons with matter 

	4
	 Interaction of energetic heavy particles with matter

	5
	 Radiation dose units (rad, roentgen, other units, yield )

	6
	Midterm Examination 1

	7
	 Methods of absorbed dose measurement (calorimetry, chemical methods, solid state methods, ionization in gas)

	8
	 Production of short lived intermediates in activation and ionization and their reactions

	9
	 Production of radials and molecular products during radiolysis of water by  rays

	10
	 Yield of radials and molecular products produced during radiolysis of water

	11
	Midterm Examination 2

	12
	 Polymerization initiated by  ray radiolysis and radiolysis of polymers

	13
	 Radiolysis of substance s of biological interest (carbonhydrates,  amino acids )

	14
	 Radiolysis of lipids and proteins

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Gözen BEREKET
	Date:
	 7/5/2015


Signature: 


    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 






	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511605
	TITLE
	[bookmark: EN47] BIOTECHNOLOGY-I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Biochemistry I and II must be succeded.

	SHORT COURSE CONTENT
	  Definition and aims of biotechnology, Genetic and biotechnolgy, Bıioprocess technology, Separation and purification of products, Fermentation economy, Safety in biotechnology, Bioprocess technology and production of microbial biomass, Fermentations, Production of amino acids and organic acids, Production of antibiotics and enzymes, Microbial polyhydroxyalkylate, Polysachharides and Lipids.

	COURSE OBJECTIVES
	 Teaching students about the basis of  biotechnology and the biotechnological processes aimed.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Making students to be able to understand the basis of  biotechnology and to use biotechnological processes in the laboratory.

	LEARNING OUTCOMES OF THE COURSE
	 1. To gain ability to understand biotechnology 
2. To analyze biotechnological terms. 
3. To make comment on these issues. 
4. To gain ability to apply biological processes in the laboratory.

	TEXTBOOK
	 Azmi Telefoncu, Nurdan K. Pazarlıoğlu, Biyoteknoloji, Ege Üniversitesi Basımevi, Bornova, İzmir, 2010.

	OTHER REFERENCES
	 1. A. Weismann, Topics in enzyme and fermentation biotchnology, , John Wiley, New York, 1980.
2. M. Moo-Young, Comprehensive Biotechnology, Vol.1-4, Pergamon Pres, New York, 1985. 
3. H. Delweg, Biotechnologie, Springer, Berlin, 1987.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition of biotechnology

	2
	 Aims of biotechnology

	3
	 Genetic and biotechnolgy

	4
	 Separation and purification of products

	5
	 Fermentation economy

	6
	Midterm Examination 1

	7
	 Safety in biotechnology

	8
	 Bioprocess technology and production of microbial biomass

	9
	 Fermentations

	10
	 Production of amino acids and organic acids

	11
	Midterm Examination 2

	12
	 Production of antibiotics and enzymes

	13
	 Microbial polyhydroxyalkylate

	14
	 Polysachharides and lipids

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Proff. Dr. İsmail KIRAN
	Date:
	 08.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 







	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511606
	TITLE
	[bookmark: EN48] MODERN ANALYSIS METHODS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	Basic principles of spectroscopy, devices used in spectroscopy, atomic spectroscopy (atomic absorption spectroscopy, atomic emission spectroscopy and atomic fluorescence spectroscopy) UV/Vis absorption spectroscopy, x-ray methods, thermal analysis methods, radiochemical methods.

	COURSE OBJECTIVES
	The aim of this course is to introduce basic principle of instrumental analysis methods, used devices and their analytical applications to students.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	This course will be providing to understand the instrumental analysis methods commercially used in industry and research laboratories.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand basic principles of spectroscopic methods
2. To apply atomic and molecular absorption and emission spectroscopic methods 
3.To apply atomic emmission spectroscopy methods 
4. To learn use area of thermal and radiochemical methods. 

	TEXTBOOK
	 Skoog, D.A., West, D.M., Holler , F.J. (1998) Enstrumental Analiz İlkeleri, Bilim Yayıncılık

	OTHER REFERENCES
	 1. Gündüz, T. (1999) İnstrumental Analiz Ders Kitabı, Gazi Büro Kitabevi
2. Yıldız, A., Genç, Ö, Bektaş, S. (1997) Enstrumantal Analiz Yöntemleri, Hacettepe Üniversitesi Yayınları.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Analytical Chemistry and Chemical Analysis,

	2
	 Electromagnetic radiation and its properties,

	3
	 Introduction to spectroscopic methods,

	4
	 Lambert-Beer Law and deviations

	5
	 Atomic Absorption Spectroscopy,

	6
	Midterm Examination 1

	7
	 Atomic Absorption Spectroscopy,

	8
	 Atomic Emission Spectroscopy,

	9
	 Atomic Fluorescence Spectroscopy,

	10
	 Ultraviolet Visible Molecular Absorption Spectroscopy,

	11
	Midterm Examination 2

	12
	 X-ray methods

	13
	 Thermal Analysis Methods,

	14
	 Radiochemical Methods,

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 PROF. DR. SİBEL AKAR
	Date:
	 27.04.2015


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511609
	TITLE
	[bookmark: EN49] SOLVENT EFFECTS IN ORGANIC CHEMISTRY


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	30


	
	Quiz
	 
	  

	
	Homework
	1
	20

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Solute-Solvent interactions. Classification of solvents. Solvent effects on the homogen chemical equilibrium condition. Solvent effects on the rates of  homogen chemical reactions. Solvent effects on the adsorption spectra of organic compounds. Empirical parameters of solvent polarity. Purification, properties and use  of organic solvents.

	COURSE OBJECTIVES
	 Objectives of this lesson teaching solvents and solvents effects in Organic Chemistry.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Students will be able to learn the effects between solute-solvent in organic chemistry.

	LEARNING OUTCOMES OF THE COURSE
	 Gain learn about solvents effects in organic chemistry. Recognizing the importance of synthetic organic chemistry and analysis of solvent - soluble matters in organic chemistry effects , evaluate the information that becomes the light and allows the use in different applications.    

	TEXTBOOK
	 Christian Reichardt, Solvents and Solvent Effects in Organic Chemistry, Third, Updated and Enlarged Edition Wiley-VCH 2005.

	OTHER REFERENCES
	 Chemical Abstracts





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Solute-Solvent interactions

	2
	 Solute-Solvent interactions

	3
	 Classification of solvents

	4
	 Classification of solvents

	5
	 Solvent effects on the homogen chemical equilibrium condition

	6
	Midterm Examination 1

	7
	 Solvent effects on the rates of  homogen chemical reactions.

	8
	 Solvent effects on the absorption spectra of organic compounds.

	9
	 Solvent effects on the absorption spectra of organic compounds.

	10
	 Solvent effects on the emision spectra of organic compounds.

	11
	Midterm Examination 2

	12
	 Empirical parameters of solvent polarity.

	13
	 Solvents as reaction media

	14
	 Purification, properties and use  of organic solvents

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Y.Doç.Dr.Müjgan Yaman Özkütük
	Date:
	 28/04/2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 





	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511610
	TITLE
	[bookmark: EN50] ORGANIC REARRANGEMENT REACTIONS 


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	- 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	1
	10

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Introduction , Basic concepts, Mechanisms, Nucleophilic Rearrangements, Free-Radical Rearrangements, Electrophilic Rearrangements, Electrocyclic Rearrangements, Sigmatropic Rearrangements, Other Cyclic Rearrangements, Noncyclic Rearrangements.

	COURSE OBJECTIVES
	 The main purpose of this course, understanding of the basic principle of organic synthesis and understanding of the mechanisms of these reactions.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The main purpose of this course, understanding of the basic principle of molecular rearrangemet reactions and understanding of the mechanisms of these reactions.

	LEARNING OUTCOMES OF THE COURSE
	 Knowledge on the organic rearrangement reactions.

	TEXTBOOK
	 1) March s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure by Michael B. Smith and Jerry March 6th ed. 2007, Wiley

	OTHER REFERENCES
	 1) Advanced Organic Chemistry, Fourth Edition - Part A: Reaction and Synthesis by Francis A. Carey and Richard J. Sundberg , 2001 Springer; 4th edition  2) Strategic Applications of Named Reactions in Organic Synthesis by Laszlo Kurti and Barbara Czako , Academic Press; 1 edition 2005 3) The Vocabulary and Concepts of Organic Chemistry by Milton Orchin, Roger S. Macomber, Allan R. Pinhas, and R. Marshall Wilson ,Wiley-Interscience; 2 edition 2005 4) Organic Chemistry; M.Jones; W.W.Norton & Co. 2000 5) Organic Chemistry; 4th. Ed.; S.H.Pine, J.B.Hendrickson, D.J.Cram, G.S.Hammond; McGraw Hill,19806) Organic Chemistry, S.Ege, P.C. Heath and Company, 1999.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction

	2
	 Mechanisms

	3
	 Nucleophilic Rearrangements

	4
	 Reactions

	5
	 1,2 Rearrangement

	6
	Midterm Examination 1

	7
	 Carbon-to-Carbon Migrations of R, H and Ar

	8
	 Carbon-to-Carbon Migrations of Other Groups

	9
	 Carbon-to-Nitrogen Migrations of R and Ar

	10
	 Carbon-to-Oxygen Migrations of R and Ar

	11
	Midterm Examination 2

	12
	 Nitrogen-to-Carbon, Oxygen-to-Carbon and Sulfur-to-Carbon Migrations

	13
	 Boron-to-Carbon Migrations

	14
	 Electrocyclic Rearrangements, Sigmatropic Rearrangements

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assist. Prof. Dr. Murat GÜNDÜZ
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 




	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511611
	TITLE
	[bookmark: EN51] Ligand Fields Theory 


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	     

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Bonding and electronic structure in d- metal complexes, Ligand field theory, electronic spectra of complexes, spectroscopic terms, ligand field transitions, selection rules and intensities, analyses of electronic spectra of complexes, Tanabe-Sugano diagrams

	COURSE OBJECTIVES
	 This course aims to provide students with knowledge of the various principles of electronic transitions of coordination compound

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 • Explain the electronic spectra of complexes 
• Draw the orgel and tanabe-Suqano diagrams of the complexes.
•  Understand the spectrochemical series (both ligands and metals) in terms of bonding interactionsExplain the bonding and properties of a complexes using molecular orbital theory,
• Understand and apply the ligand field model (crystal field theory) in several geometries (octahedral, tetrahedral, tetragonal, square planar)
• Explain the color and magnetic behaviors of metal complexes
•Explain the spectroscopic terms and selection rules

	LEARNING OUTCOMES OF THE COURSE
	 Please write minimum four learning outcomes for the course.

	TEXTBOOK
	 F. A. Cotton, ‘Chemical Applications of Group Theory’, Third Edition, 1990, A Wiley-Interscience Application.

	OTHER REFERENCES
	 1. A. Vincent, “Molecular Symmetry and Group Theory” Second Edition, 2001, John Wiley & Sons.
2. R.L. Carter, “Molecular Symmetry and Group Theory” First Edition, 1998, John Wiley & Sons.
3. A. M. Lesk, “Introduction to Symmetry and Group Theory for Chemists” Second Edition, 2001, John Wiley & Sons.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Bonding and electronic structure in d- metal complexes

	2
	 Ligand field theory

	3
	 Electronic spectra of complexes

	4
	 Spectroscopic terms

	5
	 Ligand field transitions

	6
	Midterm Examination 1

	7
	 Selection rules and intensities

	8
	 Analyses of electronic spectra of complexes

	9
	 Tanabe-Sugano diagrams

	10
	 Tanabe-Sugano diagrams

	11
	Midterm Examination 2

	12
	 Tanabe-Sugano diagrams

	13
	 Tanabe-Sugano diagrams

	14
	 Tanabe-Sugano diagrams

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
	 04.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 





	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511612
	TITLE
	[bookmark: EN52] NONAQUEOUS MEDIA REACTIONS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Properties and classification of nonaqueous solvents, titrations with nonaqueous solvents (potentiometry, culometry, amperometry, conductometry, thermometric titrations, spectrophotometric titrations)

	COURSE OBJECTIVES
	  The aim of the course is to give information on significance of non-aqueous solvents, properties and titrations in non-aqueous media.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	  This course will gain ability to apply titration methods in nonaqueous media used in industry and research laboratories to students.

	LEARNING OUTCOMES OF THE COURSE
	 1. To understand general properties of non-aqueous solvents,
2. To learn titrations carried out with nonaqueous solvents,
3. To apply titrations in non-aqueous media.
4. Information on classification of nonaqueous media titrations.

	TEXTBOOK
	 1. Gündüz, T. (1998) Susuz Ortam Reaksiyonları, Gazi Kitabevi.

	OTHER REFERENCES
	 1. Gündüz, T. (2003) Kantitatif Analiz Ders Kitabı, 7. Baskı, Gazi Kitabevi.
2. Izutsu, K. (2002) Electrochemistry in Nonaqueous Solutions, Wiley-VCH Verlag GmbH & Co. KGaA
ISBNs: 3-527-30516-5 (Hardback); 3-527-60065-5 (Electronic)
3. Harris, D.C. (1994) Analitik Kimya, Gazi Büro Kitabevi.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 General Properties of Non-aqueous Solvents.

	2
	 Acid-Base Equilibrium in Non-aqueous Solvents.

	3
	 Acid and Bases Using as Titrant

	4
	 Amphiprotic Solvents

	5
	 Dipolar Aprotic Solvents,

	6
	Midterm Examination 1

	7
	 Inert Solvents,

	8
	 Donor and Acceptor Properties of Solvents

	9
	 Potentiometric Titrations,

	10
	 Conductometric Titrations,

	11
	Midterm Examination 2

	12
	 Thermometric Titrations,

	13
	 Spectrophotometric Titrations,

	14
	 Inorganic Aprotic Solvents.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 PROF. DR. SİBEL AKAR
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 




	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511614
	TITLE
	[bookmark: EN53] INDUSTRIAL APPLICATION OF MICROORGANISMS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Biochemistry I and II must be succeded.

	SHORT COURSE CONTENT
	  Importance of microorganizms to human kind, Classifying microorganizms, Microscopy, Chemistry for the microbiologist, Molecules of living systems, Cell structure, Cellular metabolism, Contol of microbial growth and death, Environmental biotechnology, Applied biotechnology.

	COURSE OBJECTIVES
	 Teaching students how to communicate and use microbiological information aimed.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Having information about microorganisms and their use.

	LEARNING OUTCOMES OF THE COURSE
	 1. To be aware of microorganizms. 
2. To be able to classify microorganizms.
3. To gain ability to analyze relationships between microorganizms and human health.
4. To comment on microbial-based diseases. 
5.To be aware of importance of microorganizms from industrial and environmental point of view. 

	TEXTBOOK
	 Ronald M. Atlas, Microorganisms in our world, Mosby-Year Book, 1995.

	OTHER REFERENCES
	 1. J. Ledenberg, Encyclopedia of Microbiology, Academic Pres, San Diego, 1992.
2. C. F.Foster, D. A. J. Wase, Environmental Biotechnology, Halsted Pres, New york, 1987.
3. Y. Aharonowitz, G. Cohen, The microbiological production of pharmaceuticals, Scientific Anencan, 1981, 245(3), 140-152.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Importance of microorganizms to human kind

	2
	 Importance of microorganizms to human kind

	3
	 Microscopy

	4
	 Chemistry for the microbiologist

	5
	 Molecules of living systems

	6
	Midterm Examination 1

	7
	 Cell structure and cellular metabolism

	8
	 Cell structure and cellular metabolism

	9
	 Contol of microbial growth and death

	10
	 Contol of microbial growth and death

	11
	Midterm Examination 2

	12
	 Environmental Biotechnology

	13
	 Applied Biotechnology

	14
	 Applied Biotechnology

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Proff. Dr. İsmail KIRAN
	Date:
	 08.05.2015


Signature: 


T.R.
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511615
	TITLE
	[bookmark: EN54] Advance Conducting Polymer Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Define of conducting polymers, why some polymer become electronically conducting, applications of electronically conducting polymers, synthesis methods of conducting polymer, polymerization mechanism of conducting polymers

	COURSE OBJECTIVES
	 The aim of this course to teach synthesis of conducting polymers and its some of applications.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 Define the conducting polymers, describe the general synthesis methods of conducting polymers, learn the polymerization mechanism of conducting polymer, gain knowledge about synthesis conducting polymers using electrochemical methods, learn some of applications obtained conducting polymers.lease write minimum four learning outcomes for the course.

	TEXTBOOK
	 Conductive Electroactive Polymers: Intelligent Polymer Systems,  Gordon G. Wallace, Geoffrey M. Spinks, Leon A. P. Kane-Maguire, and Peter R. Teasdale

	OTHER REFERENCES
	 1. Thesis about conducting polymers.
2. Journals related with conducting polymer and its applications.
3. Conductive Polymers and Plastics: In Industrial Applications, Larry Rup





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Basis of conducting polymers

	2
	 Conductivity properties

	3
	 Doping reactions

	4
	 Doped by itself conducting polymer

	5
	 Semi-conductive models for conducting polymers

	6
	Midterm Examination 1

	7
	 Electrochromic properties

	8
	 Solibility and workability of conducting polymers

	9
	 Characterization methods

	10
	 Characterization methods

	11
	Midterm Examination 2

	12
	 Sensor applications of conducting polymers

	13
	 Solar cell applications of conducting polymers

	14
	 Supercapacitor applications of conducting polymers

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assoc. Prof.Evrim HÜR
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511616
	TITLE
	[bookmark: EN55] ADVANCED ORGANIC REACTIONS I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Hybridization,Electrophilic and Nucleophilic compounds,Induktive and Mesomeric effect, Acid Base theory,reaction kinetics and energy diagrams,Nucleophilic substitution reactions,Elimination reaction

	COURSE OBJECTIVES
	 The main aim of the course is  learning  the some basic organic reaction details using mechanism

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field

	LEARNING OUTCOMES OF THE COURSE
	 The student will learn : 
1. Hybridization types and their effects on reactions.
2. The detailed functions of inductive and mezomeric effect on reactions.
3. The detailed  knowledge of some reaction types at different conditions 
4. The analysis of the reaction mechanism

	TEXTBOOK
	 1. Reaksiyon Mekanizmaları,Metin Balcı, TUBA Yayınları
2.            Advanced organic Chemistry ,J.March,


	OTHER REFERENCES
	 1            Organic Chemistry , Hart,Craine Hart,11th Edition





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Basic Concepts

	2
	 Hybridization

	3
	 Electrophilic and Nucleophilic Compounds

	4
	 Induktive and Mesomeric Effect

	5
	 Formal charge and Oxidation Number- The Introduction to acid base theories

	6
	Midterm Examination 1

	7
	 Acid and Base Theorie

	8
	 Reaction Kinetic

	9
	 Nucleophilic Substitution Reactions

	10
	 Nucleophilic Substitution Reactions

	11
	Midterm Examination 2

	12
	 Nucleophilic Substitution Reactions

	13
	 Elimination  reactions

	14
	 Elimination  reactions

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 ASSOC.PROF.DR.TANER ARSLAN
	Date:
	 27.04.2015


Signature: 
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511617
	TITLE
	[bookmark: EN56] Structure analysis in organic chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	25


	
	Quiz
	 
	  

	
	Homework
	1
	25

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  H NMR spektroscopy: 1H NMR.  Basic concepts,.chemical shifts, Spin-spin interactions, spin system and analysis. NMR spektroscopy-2: 13C NMR. basic concepts, chemical chifts, two-dimensional NMR: basic concepts,
  COSY, HETCOR,  and comments

	COURSE OBJECTIVES
	      

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 Teaching of spectroscopic methods,to validate spectroscopic methods the data obtained by experimental methods,using spectroscopic methods to teach to analyze an unknown substance 

	TEXTBOOK
	 1.Spectrometric identification of organic compounds; R. M. Silverstein, F. X. Webster; 6th edition; John Wiley & Sons, 1998.
2.Nükleer Manyetik Rezonans; M. Balcı; ODTÜ Geliştirme Vakfı, 2000.

	OTHER REFERENCES
	 Organik kimyada spektroskopik yöntemler; E.Erdik; Ankara Üniversitesi, 1998.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	  H NMR spektroscopy 

	2
	 1H NMR spectroscopy

	3
	 Basic concepts

	4
	 Chemical chifts

	5
	 spin spin interaction

	6
	Midterm Examination 1

	7
	 spin sistem and analisis

	8
	 13 C NMR

	9
	 Basic concepts

	10
	 Chemical chifts 

	11
	Midterm Examination 2

	12
	 Two dimentional NMR

	13
	 Basic concepts

	14
	 COSY, HETCOR and comments

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assistant Professor Handan CAN SAKARYA
	Date:
	 28/04/2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511618
	TITLE
	[bookmark: EN57] HPLC with Determination Methods


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Intoduction to chromatography. Classification of chromatographic methods. Theory of High Performance Liquid Chromatography (HPLC). Components  of HPLC device. Qualitative and quanitative applications of HPLC to different samples.

	COURSE OBJECTIVES
	 The main objective of this course  is to give basic information and to gain ability to apply about HPLC to students.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The students should be able to carry out to determine various organic and inorganic substances with the HPLC methods widely used in industry and research laboratories.

	LEARNING OUTCOMES OF THE COURSE
	 The student will learn the basic pirinciples of HPLC.
2. The student will learn the qualitative and quantitative  applications of HPLC.
3. The student apply the theoritical knowledge.
4. The student evaluate the analysis results.

	TEXTBOOK
	 Skoog, D.A., Holler, F.J., West, D.M., (1998) Enstrümental Analiz İlkeleri, Bilim Yayıncılık, Ankara. 

	OTHER REFERENCES
	 Hışıl Y. (2011) Enstrümental Gıda Analizleri, Ege Ün. Yayınları, Mühendislik Fak. Yayın No. 48.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction of chromatography

	2
	 Solvent systems

	3
	 Scope of HPLC

	4
	 Adsorption chromatography, Liquid-liquid partion chromatography

	5
	 Normal phase chromatography, Reversed phase chromatography

	6
	Midterm Examination 1

	7
	 Paired ion chromatography, Size exclusion chromatography

	8
	 Ion exchange chromatography,

	9
	 The parts of HPLC

	10
	 Pumps

	11
	Midterm Examination 2

	12
	 Injection systems

	13
	 Columns

	14
	 Detectors

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assoc. Prof. Dr. Tufan GÜRAY
	Date:
	 27/04/2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501511619
	TITLE
	[bookmark: EN58] Electrochemical Methods and Applications


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  The basic principles of electrode processes, Electrical double layer, adsorption process in electrochemical systems, Kinetics of electrode reactions, Migration and mass transfer by diffusion, modified electrodes, Three-electrode systems, The steady-state techniques, the potential measurements, Potential sweep methods; Potentiodynamic polarization, cyclic voltametry, Chronocoulometry, Pulse Voltametry, Kronopotantiometry, Electrochemical impedance spectroscopy, EQCM,  Electrocrystalization, Electrocatalysis of alternating current techniques     

	COURSE OBJECTIVES
	 The main aim of the course is to teach electrochemical measurement techniques and basic information on this subject. By this way,  students gain a professional qualification and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Electrochemical measurement techniques is very common in industrial applications. basic information on this subject provide the ability to design and conduct experiments as well as to analyse and interpret data that is obtained by electrochemical methods.

	LEARNING OUTCOMES OF THE COURSE
	 At the end of course, the student will be able to;
1) define the methods and practices used in electrochemical experiments.
2) explain the features and applications  of Impedance spectroscopy,.
3) apply voltammetric methods.
4) design and conduct experiments as well as to analyse and interpret data obtained by electrochemical methods.

	TEXTBOOK
	 1)Instrumental Methods_in_Electrochemistry, R.Greef, R.Peat, L.M.Peter, D.Pletcher, J.Robinson,Ellis Horword Ltd., England, 1993. 2)Electrochemical_Methods, A.J.Bard&L.R.Faulkner,  John Wıley & Sons, Inc., 2001. 

	OTHER REFERENCES
	 Sarıkaya,Y. (2002).  Fizikokimya. Ankara: Gazi Kitabevi.         





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 The basic principles of electrode processes

	2
	 Electrical double layer, adsorption process in electrochemical systems

	3
	 Kinetics of electrode reactions

	4
	 Migration and mass transfer by diffusion, Electroaktive coatings and modified electrodes

	5
	 Three-electrode systems, reference electrodes, rotating disk and ring disk electrode

	6
	Midterm Examination 1

	7
	 The steady-state techniques, the potential measurements

	8
	 Potential sweep methods; Potentiodynamic polarization, cyclic voltametry

	9
	 Chronocoulometry, Pulse Voltametry, Kronopotantiometry

	10
	 Electrochemical impedance spectroscopy

	11
	Midterm Examination 2

	12
	 Electrochemical quartz crystal microbalance

	13
	 Electrocrystalization

	14
	 Electrocatalysis of alternating current techniques

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Aysel Yurt 
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512601
	TITLE
	[bookmark: EN59] Biomaterials and Purification-II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 No

	SHORT COURSE CONTENT
	  Algal biosorbents, Bacterial  biosorbents, Fungal Biosorbents, Low-cost biosorbents, The future of the biosorption.

	COURSE OBJECTIVES
	 The main aim of the course is to give the information  to students about  the importance and functions of the biomaterials in purification technologhy.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 By the end of this course, students will be able to obtaine detailed information about the use of biomaterials in water treatment process..

	LEARNING OUTCOMES OF THE COURSE
	 1. Comprehension of the properties of biomaterials.
2. Evaluation of the biosorption functions of various biomaterials.
3. Evaluation of the effective biosorpsiyon applications.
4. Analysis of the future of the biomaterials.

	TEXTBOOK
	 1. J. Wase and C. Foster (Eds), Biosorbents for Metal Ions, London, UK: CRC Press, 1997.

	OTHER REFERENCES
	 1. B. Volesky (Ed), Biosorption of Heavy Metals, Boca Raton, FL, CRC Press, 1990.
2. A. Telefoncu, Biyoteknoloji, Ege Üniversitesi, Bornova, İzmir, 1995.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Production of biomaterials

	2
	 .Biosorbent feature of biomaterials. 

	3
	 Algal biosorbents.

	4
	 Bacterial biosorbents.

	5
	 Fungal biosorbents.

	6
	Midterm Examination 1

	7
	 Economical biosorbents.

	8
	 Biosorbent development and characterization.

	9
	 Free biosorbents.

	10
	 Immobilized biosorbents.

	11
	Midterm Examination 2

	12
	 Immobilized biosorbents.

	13
	 Modified biosorbents.

	14
	 Biosorption in the future.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Tamer AKAR
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512602
	TITLE
	[bookmark: EN60] Basic Reactions in Organic Synthesis II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Reactive intermediates of products. The main carbon reactive intermediates (carbocations, carbanion , free radicals,carbenes). Other reactive intermediates (azetür, nitrens and singlet oxygen). Teaching a novel method of synthesis, which is disconnection approach, and the basic reactions related to synthesize organic molecules for a specific purpose such as biologically active or anticorrosive molecules. Mechanism of this type reactions is important for able to understand of organic chemistry.

	COURSE OBJECTIVES
	 The main aim of the course is to teach to the students basic reactions in organic synthesis and help us to develop new reactions and reagents.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Students will be able to apply a novel synthetic method of synthesis design method to the related basic reactions to an industrial or scientific synthetic process.

	LEARNING OUTCOMES OF THE COURSE
	 Gain knowledge about basic reactions of organic synthesizes and comprehends synthesis of different organic compounds. 

	TEXTBOOK
	 1. Balcı, M. Reaksiyon Mekanizmaları, (2008), TüBA, Ankara.2. Grossman, R.B, The Art of Writing Reasonable Organic Reaction Mechanism, Springer-Verlag, 2002. 

	OTHER REFERENCES
	 1.A Guided Inquiry Based Organic Chemistry (2. Ed) Houghton Mifflin Harcourt Publishing Company, Boston, New York, 2009.2. Chemical Abstracts





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to reactive intermediates of products 

	2
	 The main carbon reactive intermediates: carbocations

	3
	 The main carbon reactive intermediates: carbocations

	4
	 The main carbon reactive intermediates: carbanion  carbenes

	5
	 The main carbon reactive intermediates: carbanion 

	6
	Midterm Examination 1

	7
	 The main carbon reactive intermediates: free radicals

	8
	 The main carbon reactive intermediates: free radicals

	9
	 The main carbon reactive intermediates: carbenes

	10
	 The main carbon reactive intermediates: carbenes

	11
	Midterm Examination 2

	12
	 Reactive intermediates (azetür, nitrens and singlet oxygen)

	13
	 Synthesis of different organic compounds 

	14
	 Synthesis of different organic compounds 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Y.Doç.Dr. Müjgan Yaman Özkütük
	Date:
	 28/05/2015


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512604
	TITLE
	[bookmark: EN61] AROMATIC NUCLEOPHILIC SUBSTITUTION     


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	- 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	1
	10

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Introduction , Basic concepts, Reaction mechanisms, Reactivity, Reactions.

	COURSE OBJECTIVES
	 The main purpose of this course, repeat typical electrophilic aromatic substitution reactions and then to explain of substitution reactions.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To improve about the aromatic electrophilic substitution reactions.

	LEARNING OUTCOMES OF THE COURSE
	 1. Understand the difference of substition between saturated and unsaturated systems 2. Aromatik elektrofilik sübstitüsyon mekanizmasını pekiştirecek 3. Learn the application of aromatic nucleophilic substition to which structure of compounds 4. Repeat at the indirect nucleophilic substiton reactions 5. Learn the SNAr mechanism 6. Understand the benzyne mechanism 7   Discuss the reactivity 8. Learn the typical reactions with (oxygen, sulphur, nitrogen, halogen and carbon nucleophiles) 9. Learn the leaving groups 10. Learn the rearrangement reactions.


	TEXTBOOK
	 1) March s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure by Michael B. Smith and Jerry March 6th ed. 2007, Wiley

	OTHER REFERENCES
	 1) Advanced Organic Chemistry, Fourth Edition - Part A: Reaction and Synthesis by Francis A. Carey and Richard J. Sundberg , 2001 Springer; 4th edition  2) Organic Chemistry; M.Jones; W.W.Norton & Co. 2000 3) Organic Chemistry; 7th. T.W. Solomons, Craig B. Fryhle, Wiley, 2002. 4) Organic Chemistry, S.Ege, P.C. Heath and Company, 1999.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction

	2
	 Basic Concepts

	3
	 Mechanisms

	4
	 Mechanisms

	5
	 Orientation and Reactivity 

	6
	Midterm Examination 1

	7
	 The Effect of the Leaving Group

	8
	 Reactions

	9
	 Reactions

	10
	 Hydrogen as the Leaving Group in Simple Substitution Reactions

	11
	Midterm Examination 2

	12
	 Hydrogen as the Leaving Group in Rearrangement Reactions

	13
	 Hydrogen as the Leaving Group in Rearrangement Reactions

	14
	 Other Leaving Group

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assist. Prof. Dr. Murat GÜNDÜZ
	Date:
	 27.04.2015


Signature: 
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512606
	TITLE
	[bookmark: EN62] Polymer Synthesis and Reactions


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish 

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 Introduction and definitions, nomenclature, classification, molar masses of polymers and characterization techniques, stepwise polymerization, radical polymerization of participation, anionic and cationic polymerization, living polymerization techniques, the new design and polymerization of monomers, polymer-assisted chemical reactions

	SHORT COURSE CONTENT
	  To understand the meaning and importance of polymers that holds an important place in our daily live. To gain experience on the design, synthesis and characterization of polymeric materials.
Understanding the issues that should be considered in the areas of commercial application. To educate individuals about the methodology of synthesis of polymers with adequate facilities.

	COURSE OBJECTIVES
	 To understand the meaning and importance of polymers that holds an important place in our daily live. To gain experience on the design, synthesis and characterization of polymeric materials.
Understanding the issues that should be considered in the areas of commercial application. To educate individuals about the methodology of synthesis of polymers with adequate facilities.  

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To provide the students having a good background on polymer chemistry

	LEARNING OUTCOMES OF THE COURSE
	 1.Learn about a wide range of synthesis methods.
 2. Choose the appropriate polymerisation method for any monomer
 3. Understand the kinetics of both chain polymerization and step-growth polymerisations.
 4. Makes a comparison between anionic and free radical polymerization,
 5. Define and illustrate Zeigler-Natta and cationic polymerisations
 6. distinguishes between bulk, solution and precipitation polymerizations 
 7. knowledge about the modification of polymers reactions.
 8.Estimate the impact on the structural properties of the polymer modification reaction.

	TEXTBOOK
	 Polimer Kimyası (M. Saçak, Gazi yayınları)

	OTHER REFERENCES
	 1. Handbook of Polymer Synthesis, H.R. Kricheldorf, O. Nuyken, G. Swift 2nd Ed. Marcel Denkel, New York, 2005.                                                                                     2. Polymers: Chemistry and Physics of Modern Materials (J.M.G. Cowie), 2nd Ed. Stanley Thornes Inc. 1998, UK                                                                             3.Contemporary Polymer Chemistry, HR Allcock, FW Lampe,m JE Mark, 3rd Ed. Pearson Education Inc. USA, 2003                                                                    4.Principles of Polymerisation (Odian)                                                                     5.Polimer Teknolojisi (M. Saçak)





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, preliminary concepts. Polymer nomenclature and classification

	2
	 Molar masses of polymers and Polymer Characterization Methods

	3
	 Stepwise polymerization: monomer types, and their polymer products, condensation reactions and kinetics, degree of polymerization and commercial applications

	4
	 Free-radical addition polymerization (1): Initiators, chain reactions, inhibitors, retardants, initiator efficiency, the gel effect

	5
	 The free-radical addition polymerization (2): Chain transfer, radical polymerization kinetics and determination of rate constants, comparison of step-growth polymerisation and addition polymerisations

	6
	Midterm Examination 1

	7
	 Ionic polymerization (1):  The anionic polymerization, initiators, monomers, solvents, reaction mechanism and kinetics.

	8
	 Ionic polymerization (2): The cationic polymerization, initiators, monomers, solvents, reaction mechanism and kinetics.

	9
	 Living polymerization techniques: GTP, ATRP, RAFT, Oxyanionic polymerization

	10
	 Characterization of polymers with different techniques.     

	11
	Midterm Examination 2

	12
	 Polymer-assisted chemical reactions, structural unit modification in polymers chains; hydrocarbon polymers, polymers reactions  the heteroatom.

	13
	 Branching of macromolecule, branching polymers and graft copolymers,
Bonding of macromolecule and cross bonding; cross bonding types, cross bonding methods, the last groups reactions 

	14
	 Substitution reactions of the polymer chairs, macromolecules degradation reactions; feat, light burning, oxidation, degradation with ozone, ionic degradation, radiolitic degradation, biodegradation.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Vural Bütün
	Date:
	      


Signature: 

    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512608
	TITLE
	[bookmark: EN63] BIOTECHNOLOGY-II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 Biochemistry I and II must be succeded.

	SHORT COURSE CONTENT
	  Biotransformations techniques, Environmental biotechnology, Bioenergy, Bioterorism.

	COURSE OBJECTIVES
	 Teaching students about the basis of  biotechnology and the biotechnological processes aimed.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Making students to be able to understand the basis of  biotechnology and to use biotechnological processes in the laboratory.

	LEARNING OUTCOMES OF THE COURSE
	 1. To gain ability to understand biotechnology 
2. To analyze biotechnological terms. 
3. To make comment on these issues. 
4. To gain ability to apply biological processes in the laboratory.     

	TEXTBOOK
	 Azmi Telefoncu, Nurdan K. Pazarlıoğlu, Biyoteknoloji, Ege Üniversitesi Basımevi, Bornova, İzmir, 2010.

	OTHER REFERENCES
	 1. A. Weismann, Topics in enzyme and fermentation biotchnology, , John Wiley, New York, 1980.
2. M. Moo-Young, Comprehensive Biotechnology, Vol.1-4, Pergamon Pres, New York, 1985. 
3. H. Delweg, Biotechnologie, Springer, Berlin, 1987.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Biotransformations techniques

	2
	 Biotransformations techniques

	3
	 Environmental biotechnology

	4
	 Environmental biotechnology

	5
	 Environmental biotechnology

	6
	Midterm Examination 1

	7
	 Bioenergy

	8
	 Bioenergy

	9
	 Bioenergy

	10
	 Bioenergy

	11
	Midterm Examination 2

	12
	 Bioterorism

	13
	 Bioterorism

	14
	 Bioterorism

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Proff. Dr. İsmail KIRAN
	Date:
	 08.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 




	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512609
	TITLE
	[bookmark: EN64] Advanced Inorganic Chemistry I


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  1. General introduction to transition metal chemistry.
2. Coordination complexes and X-ray crystallography.
3. Crystal field (CF) theory.
4. Molecular orbital (MO) theory for transition metal complexes (ligand field theory).
5.  MO theory to explain magnetism.
6. MO theory to explain UV-Visible absorption and emission spectra.
7. Reaction mechanisms for (a) substitution reactions and (b) electron transfer.
8. Special topics

	COURSE OBJECTIVES
	 This course aims to provide students with knowledge of the various principles of inorganic chemistry as well as practical experience in the synthesis, analysis and characterization of inorganic compounds

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 1. Understand the general properties of transition metals, lanthanides, and actinides.  
2. Explain the sources and uses of these elements
3. Understand the various oxidation states of these elements, and their chemical, catalytic and magnetic properties.
4. Discuss the strengths and weakness of various coordination theories such as crystal field theory, covalent bond theory, ligand field theory, and molecular orbital theory. 
5. Understand the theoretical principles for the preparation of transition metals complexes and study their chemical, physical and sterochneistry properties.

	TEXTBOOK
	 H. Ölmez, V. T. Yılmaz, Anorganik Kimya, Temel Kavramlar, Samsun, 2004.

	OTHER REFERENCES
	  G. Miessler, D.A. Tarr; Inorganic Chemistry, Prentice Hall, 1999
C. Housecroft, A. Sharpe; Inorganic Chemistry, Prentice Hall, 2001.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 General introduction to transition metal chemistry.

	2
	 Coordination complexes and X-ray crystallography

	3
	 Crystal field (CF) theory.

	4
	 Molecular orbital (MO) theory for transition metal complexes (ligand field theory).

	5
	 MO theory to explain magnetism.

	6
	Midterm Examination 1

	7
	 MO theory to explain UV-Visible absorption and emission spectra.

	8
	 MO theory to explain emission spectra.

	9
	 Reaction mechanisms for (a) substitution reactions and (b) electron transfer.

	10
	 Pratics

	11
	Midterm Examination 2

	12
	 Special topics

	13
	 Special topics

	14
	 Special topics

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
	 04.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512610
	TITLE
	[bookmark: EN65] ADVANCED ORGANIC REACTIONS II


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Reactive intermediates,Carbocations,carbanyons,carbenes,Azeture and nitrenes, free radicals,singlet oxygen,pericylic reactions

	COURSE OBJECTIVES
	 The main aim of the course is  learning  the reactive intermediates and important molecular orbitals which are take place in organic reacitons

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The student will gain the interpretation  skill on industrial field

	LEARNING OUTCOMES OF THE COURSE
	 The student will learn : 
1. the reactive intermediates,
2. the role of the reactive intermedites in mechanism
3. the pericyclic reactions,
4. the application of the reaction mechanism with reactive intermediates 

	TEXTBOOK
	 1. Reaksiyon Mekanizmaları,Metin Balcı, TUBA Yayınları
2.            Advanced organic Chemistry ,J.March,


	OTHER REFERENCES
	 1            Organic Chemistry , Hart,Craine Hart,11th Edition





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to reactive intermediates

	2
	 Carbocations

	3
	 Carbanion

	4
	 Carbenes

	5
	 Examples

	6
	Midterm Examination 1

	7
	 Nitrogen containing intermediates

	8
	 Nitrogen containing intermediates

	9
	 Free radicals

	10
	 Singlet oxygen

	11
	Midterm Examination 2

	12
	 Pericylic reactions

	13
	 Pericylic reactions

	14
	 Pericylic reactions

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 ASSOC.PROF.DR.TANER ARSLAN
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512611
	TITLE
	[bookmark: EN66] Organometallic Chemistry


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Overview of organometallic chemistry. Fundamental of structure and bonding. 18-electron rule. Carbonyl ligand. Linear pi systems, cyclic pi systems. Organometallic reactions: reactions that occur at the metal and reactions involving modification of ligands. Homogeneous catalysis. Structure of metal-carbene complexes. Structure of metal-carbyne complexes. Bioorganometallic chemistry. Organolanthanide chemisrty. Fullerene-metal complexes. Spectral analysis and characterization of organometallic complexes. Applications of organometallic chemistr

	COURSE OBJECTIVES
	 The aim of this course is to give capability to PhD student to organometalic chemistry

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 1.  Explain and apply fundamental aspects of organometal chemistry
2. Predict complex stability using the eighteen electron rule.
3.Explain  the general properties of organometal compounds.
4.Explain  the basic concepts and the developments of organometalic chemistry theories.
4.  Understand the theoretical principles for the preparation of carbonyl complexes and study their chemical ad physical properties.
 5. Understand the  fundamental organometalic reactions of transition metal complexes.

	LEARNING OUTCOMES OF THE COURSE
	 Please write minimum four learning outcomes for the course.

	TEXTBOOK
	  G. Miessler, D.A. Tarr; Inorganic Chemistry, Prentice Hall, 1999.

	OTHER REFERENCES
	 1. D. F. Shriver, P. W. Atkins, Inorganic Chemistry.
2. J.E. Huheey, E.A. Keiter, R.L. Keiter,  Inorganic Chemistry: Principles of Structure and Reactivity
4. C. Kaya, İnorganik Kimya, 2008.
5. S. Özkar, N. K.Tunalı, Anorganik Kimya, 2009





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition and general properties

	2
	 Nomenclature of organometallic compounds 

	3
	 Chemical bonds and 18-electron theory in organometallic compounds

	4
	 Molecular orbital theory,  back-bonding

	5
	 General properties of carbonyl complexes

	6
	Midterm Examination 1

	7
	 General synthesis methods in organometallic compounds

	8
	 Metal alkyls and aryls

	9
	 Organometallic compounds of alkali metals

	10
	 Organometallics derivatived from boron, alumium, phosphorus, and silisium

	11
	Midterm Examination 2

	12
	 Metal carbonyls and their synthesis methods

	13
	 Alkene, alkine and allyl complexes

	14
	 The reactions of Organometallic compounds

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Okan Zafer YEŞİLEL
	Date:
	 04.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512612
	TITLE
	[bookmark: EN67] Supercapacitors


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	 
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Capacitors and batteries, supercapacitors and supercapacitor types, cell construction of electrochemical capacitors, carbon, metal oxides and conducting polymer as  supercapacitor electrode materials, current applications

	COURSE OBJECTIVES
	 The main aim of the course is to inform students about the information of preparation of supercapacitor  using different materials (conducting polymer, metal oxide, carbon materials)

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to obtaine detailed information about diffent materials for supercapacitor applications

	TEXTBOOK
	 Techniques and Mechanisms in Electrochemistry, P.A. Christensenand A. Hamnett

	OTHER REFERENCES
	 1.Electronic and Optical Properties of Conjugated Polymers, William Barford
2. Papers and rewiev





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Energy storage systems

	2
	 Capacitors and batteries

	3
	 Supercapacitors and their types

	4
	 Cell construction of electrochemical capacitors

	5
	 Electrochemical measurements methods

	6
	Midterm Examination 1

	7
	 Carbon materials as supercapacitor electrode materials

	8
	 Carbon fiber and nanotubes as supercapacitor electrode materials

	9
	 Metal oxides as supercapacitor electrode materials

	10
	 Conducting polymers as supercapacitor electrode materials

	11
	Midterm Examination 2

	12
	 Comparison of supercapacitor materials

	13
	 Current applications

	14
	 Current applications

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assoc. Prof. Evrim Hür
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512613
	TITLE
	[bookmark: EN68] CE with Determination Methods


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Intoduction to CE. Classification of CE methods. Theory of Capillary Electrophoresis (CE). Components  of CE device. Qualitative and quanitative applications of  CE to different samples.

	COURSE OBJECTIVES
	 The main objective of this course  is to give basic information and to gain ability to apply about CE to students.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 The students should be able to carry out to determine various organic and inorganic substances with the CE methods widely used in industry and research laboratories.

	LEARNING OUTCOMES OF THE COURSE
	 1.The student will learn the basic pirinciples of CE.
2. The student will learn the qualitative and quantitative  applications of CE.
3. The student apply the theoritical knowledge.
4. The student evaluate the analysis results.

	TEXTBOOK
	 Heiger D., (2000) High Performance Capillary Electrophoresis, Agilent Technologies, Germany. 	

	OTHER REFERENCES
	 1. Skoog, D.A., Holler, F.J., West, D.M., (1998) Enstrümental Analiz İlkeleri, Bilim Yayıncılık, Ankara. 
2.Hışıl Y. (2011) Enstrümental Gıda Analizleri, Ege Ün. Yayınları, Mühendislik Fak. Yayın No. 48.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 IIntroduction of capillary electrophoresis

	2
	 Theory

	3
	 Scope of CE

	4
	 Capillary zone electrophoresis

	5
	 Micellar electrokinetic chromatography

	6
	Midterm Examination 1

	7
	 Capillary gel electrophoresis

	8
	 Capillary isoelectric focusing

	9
	 Capillary isotachophoresis

	10
	 The parts of CE

	11
	Midterm Examination 2

	12
	 Injection systems

	13
	 Columns

	14
	 Detectors

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assoc. Prof. Dr. Tufan GÜRAY
	Date:
	 27/04/2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 






	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512614
	TITLE
	[bookmark: EN69] AROMA COMPOUNDS AND THEIR BIOTECHNOLOGICAL PRODUCTION


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	30


	
	Quiz
	 
	  

	
	Homework
	1
	30

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 Having BSC in Chemistry.

	SHORT COURSE CONTENT
	  The human relationship with fragrance, The history of aroma chemistry and perfume, Perfumery materials of natural origin, Ingredients for the modern perfumery industry, Perfumer creation: The role of the perfumer, The safety and toxicology of fragrances, Some of the more important natural fragrance materials, Biotechnological production of aroma compounds.

	COURSE OBJECTIVES
	 The aim is to show the use of chemistry in an exciting and rewarding business environment especially in parfumery industry.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 This course will provide information about the use of aroma compounds in various industry and show how different specialists work together in a modern perfumery company to provide for people’s needs and wishes.

	LEARNING OUTCOMES OF THE COURSE
	 1. To know the importance of aroma compounds.
2. To know the structures of aroma chemicals. 
3. To analyze properties and area of use of aroma compounds.
4. To evaluate the intented purpose of aroma compounds in perfumery industry.

	TEXTBOOK
	 Sell C. (2006) The Chemistry of Fragrances, The Royal Society of Chemistry, Cambridge, UK.

	OTHER REFERENCES
	 1. Surburg H. and Panten J (2006) Common Fragrance and Flavor Materials, Wiley &VCH Verlag, Weinheim, Germany.
2. Swift KA.D (2002) Advances in Flavours and Fragrances, The Royal Society of Chemistry, Cornwall, UK.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 The human relationship with fragrance

	2
	 The history of aroma chemistry and perfume

	3
	 Perfumery materials of natural origin

	4
	 Ingredients for the modern perfumery ındustry

	5
	 Perfumer creation: The role of the perfumer

	6
	Midterm Examination 1

	7
	 The safety and toxicology of fragrances

	8
	 The safety and toxicology of fragrances

	9
	 Some of the more important natural fragrance materials

	10
	 Some of the more important natural fragrance materials

	11
	Midterm Examination 2

	12
	 Biotechnological production of aroma compounds.

	13
	 Biotechnological production of aroma compounds.

	14
	 Biotechnological production of aroma compounds.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Proff. Dr. İsmail KIRAN
	Date:
	 08.05.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 







	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512615
	TITLE
	[bookmark: EN70] Electrochemical Catalysis


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	- 
	- 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Fundamental concepts of electrocatalysis , surface structures, electrocatalytic properties of stepped surfaces, computational chemistry applied to reactions in electrocatalysis, catalysis of electron transfer at metal electrodes, electrocatalytic reactions, electrochemical catalysts: from electrocatalysis to bioelectrocatalysis, electrocatalysis at bimetallic surfaces obtained by surface decoration, co adsorption on platinum electrodes, exploring metal oxides: a theoretical approach, electrocatalysis at liquid–liquid ınterfaces, platinum-based supported nanocatalysts for oxidation of methanol and ethanol

	COURSE OBJECTIVES
	 The main aim of the course is to teach electrochemical catalysis and basic information on this subject. By this way,  students gain a professional qualification and current researches related to monitoring and interpretation of the scientific method and research skills.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Electrochemical catalysis is very common in industrial applications. basic information on this subject provide the ability to design and conduct experiments as well as to analyse and interpret data that is obtained by electrochemical methods.

	LEARNING OUTCOMES OF THE COURSE
	 At the end of course, the student will be able to;
1) define the process of electrochemical catalysis.
2) apply computational chemistry to reactions in electrocatalysiss.
3) Apply  electrocatalysis forbimetallic and metallic surfaces well as to analyse and interpret obtained data      

	TEXTBOOK
	 1) Catalysis in electrochemistry : from fundamental aspects to strategies for fuel cell development edited by E. Santos, W. Schmickler, Hoboken, N.J. : Wiley , 2011


	OTHER REFERENCES
	 Electrochemistry,C.M.A.Brett&A.M.O.Brett, Oxford Science Publications, 1993





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Fundamental concepts of electrochemistry


	2
	 Fundamental concepts of electrocatalysis 


	3
	 Dynamics and stability of surfacestructures


	4
	 Electrocatalytic properties of stepped surfaces


	5
	 Computational chemistry applied to reactions in electrocatalysis


	6
	Midterm Examination 1

	7
	 Catalysis of electron transfer at metal electrodes


	8
	 Combining vibrational spectroscopy and density functional theory for probing electrosorption and electrocatalytic reactions


	9
	 Electrochemical catalysts: from electrocatalysis to bioelectrocatalysis


	10
	 Electrocatalysis at bimetallic surfaces obtained by surface decoration


	11
	Midterm Examination 2

	12
	 Co adsorption on platinum electrodes,  platinum-based supported nanocatalysts for oxidation of methanol and ethanol


	13
	 Exploring metal oxides: a theoreticalapproach


	14
	 Electrocatalysis at liquid–liquid ınterfaces


	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Aysel Yurt 
	Date:
	 27.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	 501512616
	TITLE
	[bookmark: EN71] VALIDATION IN ANALYTICAL CHEMISTRY


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Measurement uncertainties, errors, proportional and constant errors, systematic and random errors, evaluation of results, limit of detection, limit of quantifications, definition of validation and validation parameters, quality control systems, internal and external control, laboratory accreditation, applications

	COURSE OBJECTIVES
	  1.To inform the quality of analysis and measurement in analytical chemistry,
2. To describe and inform of establishing analytical procedures,
3. To teach method validation,
4. To teach quality assurance
5. To inform laboratory validations.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	  To learn quality assurance in analytical chemistry in environmental and food industries and materials analysis and biotechnology.

	LEARNING OUTCOMES OF THE COURSE
	 1. To learn preperation of analysis methods
2.To learn calibration, linear range, minimum detectable limits etc which is required in analytical methods,
3. To learn and define quality control process of analytical procedure. To learn and apply internal and external quality control requirements,
4. To inform Quality and quality management, analytical terms, analytical results, deviation, uncertainty, statistical test
5. Evaluation of the results

	TEXTBOOK
	 1.Kateman, G., 1993. Quality control in analytical chemistry, Wiley GmbH., New York.

	OTHER REFERENCES
	 1. Funk W., Dammann V., Donnevert G., 2007. Quality assurance in analytical chemistry, 2 nd edition, Wiley – VCH Verlag Gmbh and Co. Weinheim.
2. TS EN ISO/IEC 17025, Deney ve kalibrasyon laboratuarlarının yeterliliği için genel şartlar, Mart 2010.
3. ISO 10012:2003, Measurement management systems- Requirements for measurement processes and measuring equipment.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, course description, outline

	2
	 Analytical processes, quality of analytical procedures and quality control

	3
	 Preparation of analytical methods and preparation of samples to the analysis

	4
	 Characterization of analytical methods, calibration, detection limits, blank values.

	5
	 Standard preparation, internal standard applications, daily adjustments

	6
	Midterm Examination 1

	7
	 Analytical errors, uncertainty measurements, matrix effects

	8
	 Routine analysis, routine quality control tests, precision tests

	9
	 Monitoring of blank values, recovery tests, reporting of analytical results

	10
	 Quality problems in routine analysis, documentation

	11
	Midterm Examination 2

	12
	 Quality and quality management

	13
	 Validation parameters

	14
	 Method and Laboratory validation

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 PROF. DR. SİBEL AKAR
	Date:
	 27.04.2015


Signature: 


T.R.
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN72] BIOSORBENT DESIGN AND EVALUATION


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TURKISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 NO

	SHORT COURSE CONTENT
	  Biosorbent preaparation, Environmental applications of biosorbents, Cell immobilization, Surface modification of biosorbets, Biocomposites and sorption, Magnetic biosorbents. 

	COURSE OBJECTIVES
	 1. To inform the potential biomass sources.
2. To inform from biosorption to biosornbents.
2. To inform enhancement of the biosorbents for applications.
3. To learn the evaluation of various biomassess in an alternative field.
4. To learn the environmental applications of biomassess.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	  To learn the utilization of biomasses for the environmental applications of biotechnology. 

	LEARNING OUTCOMES OF THE COURSE
	 1. Evaluation of biomasses in an environmental point of view.
2. Comprehension of the preparation of alternative biosorbent.
3. The synthesis of the application potentials of biosorbents.
4. Evaluation of biosorbents for real applications.

	TEXTBOOK
	 1. Wase J and Foster, 1997. Biosorbents for metal ions, CRC press, London, UK.

	OTHER REFERENCES
	 1. Brown C.M., Campbell I., Priest F.G., 1987. Introduction to biotechnology. Blackwell Scientific Publications.
 2.Telefoncu A., 1995. Biyoteknoloji, Ege Üniversitesi, Bornova, İzmir.
3. Current "Reviews" in the field from SCI-SCI expanded journals.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction, course description, outline.

	2
	 Biomass sources.

	3
	 Biosorbent preparation from biomass.

	4
	 The use of biosorbents for heavy metal removal.

	5
	 The use of biosorbents for dye removal.

	6
	Midterm Examination 1

	7
	 Chemical pretreatment of biosorbents.

	8
	 Biocomposites.

	9
	 Introduction to cell immobilization.

	10
	 Immobilization support materials.

	11
	Midterm Examination 2

	12
	 Immobilization techniques.

	13
	 Magnetic biosorbents.

	14
	 Biosorbent regeneration.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Prof. Dr. Tamer AKAR
	Date:
	 15.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN73] CHARACTERIZATION OF THE BIOSORPTION PROCESS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	TÜRKÇE

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	3
	0
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 NO

	SHORT COURSE CONTENT
	  Possible Biosorbent-pollutant interactions, The form of the pollutants in aquatic madia, Intrumantal characterization of biosorbents, Kinetic modelling of the biosorption process, Isotherm modelling of the biosorption process, Biosorption thermodynamics.  

	COURSE OBJECTIVES
	 To clarify the effective mechanisms played a role in the biosorption process and to provide information about detailed characterization of biosorbents.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Mechanism in a biotechnological method will be described with chemical approach.

	LEARNING OUTCOMES OF THE COURSE
	 1.Comprehension of the pollutant-biosorbent interaction.
2. Evaluation of the biosorption mechanism.
3. Detailed analysis of biosorbents.
4. Analysis of the biosorption process.

	TEXTBOOK
	 1. Kılıç E., Köseoğlu F., Yılmaz H.,1998. Enstrümental Analiz İlkeleri, Bilim Yayıncılık 

	OTHER REFERENCES
	 1. Yıldız A., Genç Ö., Bektaş S., 1997, Enstümental Analiz Yöntemleri, Hacettpe Üniv. Yayınları 
2. Volesky B., 1990, Biosorption of Heavy Metals, CRC press, Boca Raton FL.
3. Current SI-SCI expanded papers in the field. 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Functional groups in biosorption.

	2
	 The possible biosorbent-pollutant interactions.

	3
	 SEM anaysis in biosorption process.

	4
	 EDX anaysis in biosorption process .

	5
	 IR anaysis in biosorption process.

	6
	Midterm Examination 1

	7
	 IR anaysis in biosorption process.

	8
	 Determination of the isoelectric point of biosorbents.

	9
	 BET anaysis in biosorption process.

	10
	 AFM anaysis in biosorption process.

	11
	Midterm Examination 2

	12
	 Kinetic modelling of biosorption process.

	13
	 Isotherm modelling of biosorption process.

	14
	 Biosorption thermodynamics.

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Prof. Dr. Tamer AKAR
	Date:
	 15.04.2015


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 










	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN74] Chemical Sensors and Application in Analytic Chemi


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	 3    

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	30


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Sensor technology – Introduction to sensors and history – Theoretic principles of chemical perception –Optic methods and sensorsThermal methods and sensors, Mass sensitive sensors, surface aquatic wave sensors – Preparation methods of chemical sensors – Processing of sensor signal – General applications.

	COURSE OBJECTIVES
	 To give the ability of sensor technology to students 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Gain the supplement knowledge to basic chemistry, gain ability on research and learn scientific method, apply the content of this course on current subject

	LEARNING OUTCOMES OF THE COURSE
	 1.Provides knowledge of chemistry.
2.Will be able to analyze the data.
3.Design and implement experiments.
4.Recognize and solve problems related to the field.

	TEXTBOOK
	 http://hotfile.com/dl/112127454/ea0207a/Sensorler_ve_dedektor_Sistemleri.rar.html 

	OTHER REFERENCES
	      





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to Sensor-chemical sensor technology and history

	2
	 Chemical detection of the theoretical principles

	3
	 Optical methods

	4
	 Thermal methods

	5
	 Sensors

	6
	Midterm Examination 1

	7
	 Mass-sensitive sensors     

	8
	 Surface acoustic wave sensors

	9
	 Electrochemical sensors

	10
	 Electrochemical sensors

	11
	Midterm Examination 2

	12
	 Methods for the preparation of chemical sensors

	13
	 Processing the sensor signal

	14
	 General applications

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	 Assoc.Prof.Dr.Ebru Birlik Özkütük
	Date:
	      


Signature: 


T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
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COURSE INFORMATION FORM 


   



	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501502507
	TITLE
	[bookmark: EN75] PHASE EQUILIBRIA


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Vapor- Liquid Equilibria, Activity Coefficients, Effect of Temperature on Vapor- Liquid Equilibria,  Vapor- Liquid Equilibria at High Pressures, Liquid- Liquid Equilibria, Solubilities of Solids in Liquids, Aqueous Soltions of Electrolytes

	COURSE OBJECTIVES
	 Discussing the concepts of phase equilibria and its basis.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Learning phase equilibria of the systems and related phsicochemical properties.

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to:
1.Understand  the fundamental aspects of Thermodynamics of Vapor – Liquid Equilibria 	Understand  the fundamental aspects of Thermodynamics of Vapor – Liquid Equilibria 
2.Learn  the concept  of “Activity Coefficients "	Learn  the concept  of “Activity Coefficients  “ 	Learn  the concept  of “Activity Coefficients  “ 	Learn  the concept  of “Activity Coefficients  “ 
3.Make calculations on Binary Vapor – Liquid Equilibria 	Make calculations on Binary Vapor – Liquid Equilibria 
4.Know the effects of Temperature and Presure on  Binary Vapor – Liquid Equilibria 	Know the effects of Temperature and Presure on  Binary Vapor – Liquid Equilibria 
5.Understand the Solubilities of Gases in Liquids 	Understand the Solubilities of Gases in Liquids 
6.Learn the basis of Liquid – Liquid Equilibria 	Learn the basis of Liquid – Liquid Equilibria 
7.Know  the Fundamentals of Solubilities of Solids in Liquids 	Know  the Fundamentals of Solubilities of Solids in Liquids 
8. Understand the behaviour of Aqueous Solutions of Electrolytes	Learn  the concept  of “Activity Coefficients  “      

	TEXTBOOK
	  The Properties of Gases and Liquids ( R.C. Reid, J.M. Prausnitz, B.E.Poling )


	OTHER REFERENCES
	 Text books of Physical Chemistry





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Vapor- Liquid Equilibria

	2
	 Vapor- Liquid Equilibria

	3
	 Activity coefficients

	4
	 Effect of Temperature on Vapor- Liquid Equilibria

	5
	 Examples

	6
	Midterm Examination 1

	7
	 Vapor- Liquid Equilibria at High Pressures     

	8
	 Vapor- Liquid Equilibria at High Pressures

	9
	 Liquid- Liquid Equilibria

	10
	 Liquid- Liquid Equilibria

	11
	Midterm Examination 2

	12
	 Solubilities of Solids in Liquids 

	13
	 Aqueous Soltions of Electrolytes 

	14
	 Examples

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Dr. Necmettin CANER
	Date:
	 21/08/2015


Signature: 


   T.R.
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GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	 501501513
	TITLE
	[bookmark: EN76] THERMODYNAMICS OF SOLUTIONS


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	5
	COMPULSORY 
(   )
	ELECTIVE 
( X )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Thermodynamic Relations, Enthalpy, Internal Energy and Entropy, Mixtures and Solutions, The First Law and the Mixtures, The Adiabatic Saturation Process, Real Mixtures and Solutions, Partial Molar Proı
perties, Change in Poperties upon Mixing, The Ideal Solutions, Activity

	COURSE OBJECTIVES
	 The aims of this course  are  to investigate mixing and solvation by their thermodynamic aspects.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Understanding the basic thermodynamic properties of solutions

	LEARNING OUTCOMES OF THE COURSE
	 By the end of this module students will be able to:
1.Understand   and interpret the behaviours of the solutions by using their thermodynamic properties.	Understand   and interpret the behaviours of the solutions by using their thermodynamic properties.
2.Know the basis of ideal and non –ideal mixing	Know the basis of ideal and non –ideal mixing	Know the basis of ideal and non –ideal mixing
3.Learn the Partial Molar Properties  of Solutions	Learn the Partial Molar Properties  of Solutions
4.Understand Changes in Properties upon Mixing	Understand Changes in Properties upon Mixing
5. Learn the Thermodynamic Property Relation for Variable Composition	Learn the Thermodynamic Property Relation for Variable Composition	Learn the Thermodynamic Property Relation for Variable Composition	Learn the Thermodynamic Property Relation for Variable Composition	Learn the Thermodynamic Property Relation for Variable	LearThermodynamic P
6. Know the ideality  of Solutions and Activity     

	TEXTBOOK
	 Fundamentals of  Classical  Thermodynamics ( G.V.Wylen, R.Sonntag, C.Borgnakke)

	OTHER REFERENCES
	 Text books of Physical Chemistry





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Thermodynamic Relations

	2
	 Thermodynamic Relations

	3
	 Enthalpy, Internal Energy and Entropy

	4
	 Mixtures and Solutions

	5
	 Examples

	6
	Midterm Examination 1

	7
	 The First Law

	8
	 Adiabatic Processes

	9
	 Real Mixtures and Solutions

	10
	 Examples

	11
	Midterm Examination 2

	12
	 Partial Molar Proıperties,      

	13
	 The Ideal Solutions 

	14
	 Activity

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Dr. Necmettin CANER
	Date:
	 21/08/2015


Signature: 



 (
T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 
)    









	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN77] Advanced Analysis and Seperation Methods


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( x )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	  Atomic Spectroscopy, Chromatograph Seperation Methods, Automated Analysis Methods, Electron Microscopy, Electroanalytical Chemistry

	COURSE OBJECTIVES
	 Öğrencilere ileri analiz yöntemlerinin öğretilmesi ve pekiştirilmesi

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Cihazların teorik bilgileri öğrencilere öğretilecek ve mesleki cihaz bilgisi yeterlilikleri sağlanacaktır.

	LEARNING OUTCOMES OF THE COURSE
	 1) İleri analiz ve ayrıam yöntemlerinin temel kavramlarını kavrama
 2) Çeşitli örneklere ileri analiz ve ayırma yöntemlerinin uygulanması ve analizi
 3) Atomik ve kromatografik yöntemlerin kullanım alanlarını öğrenilmesi
 4) Deneysel yöntemlerle elde edilen verilerin spektroskopik verilerle birlikte değerlendirilmesi     

	TEXTBOOK
	 Enstrümantal Analiz İlkeleri, Holler, Skoog, Crouch (Çev.:Esma Kılıç ve Hamza Yılmaz), Bilim Yayınevi. 

	OTHER REFERENCES
	 İnstrümental Analiz, Turgut Gündüz, Gazi Kitabevi.
 Enstrümantal Analiz Yöntemleri,A. Yıldız, Ö. Genç, S. Bektaş, Hacettepe  Üniversitesi  Yayınları      





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Atomic Absorption Spectroscopy

	2
	 Atomic Emission and Fluorescence Spectroscopy 

	3
	 Atomic X-Ray Spectroscopy 

	4
	 Gas Chromatography (GC)

	5
	 Sıvı Kromatografisi (HPLC and MPLC)

	6
	Midterm Examination 1

	7
	 Supercritical Fluid Chromatography

	8
	 Capillary Electrophoresis

	9
	 Automated Analysis Methods

	10
	 Electroanalytical Chemistry

	11
	Midterm Examination 2

	12
	 Scanning Electron Microscope (SEM)

	13
	 Transmission Electron Microscope (TEM)

	14
	 Atomic Force Microscopy (AFM)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	      
	Date:
	      


Signature: 
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	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN78] Advanced Analysis Methods


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	0 
	0 
	0 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	50


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	       

	COURSE OBJECTIVES
	      

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	      

	LEARNING OUTCOMES OF THE COURSE
	 Please write minimum four learning outcomes for the course.

	TEXTBOOK
	 Organik Kimyada Spektroskopik Yöntemler; E., Erdik, Gazi Kitabevi Tic. Ltd.Şti ISBN 975-7313-04-1, 2. Baskı, 1998. 

	OTHER REFERENCES
	 Nükleer Manyetik Rezonans Spektroskopisi, M. Balcı, Metu Pres, ISBN 975-7064-23- 8, 1. Baskı, 2000.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to NMR, 1H NMR

	2
	 13C NMR

	3
	 DEPT, APT

	4
	 COSY, HETCOR

	5
	 COLOC, INADAQUATE

	6
	Midterm Examination 1

	7
	 31P and 19F NMR Spectroscopy

	8
	 15N and 17O NMR Spectroscopy

	9
	 NOE and NOESY spectroscopy

	10
	 Mass Spectroscopy

	11
	Midterm Examination 2

	12
	 Fragmentation Patterns of Organic Functional Group

	13
	 Types of MS (MALDI-MS, ESI-MS and FT_ICR-MS)

	14
	 Evaluation of Spectrum 

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY PhD PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (PhD) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate and graduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology.
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|

	Prepared by : 
	      
	Date:
	      


Signature: 
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN79]  CHROMATOGRAPHIC METHODS 


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	ENGLISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	60


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 NO

	SHORT COURSE CONTENT
	  Definition of  chromatography, Chromatography mechanisms, Adsorption Chromatography, Partition  Chromatography, Ion exchange Chromatography, Gel permeability Chromatography, Thin layer chromatography, Paper chromatography, Column chromatography, and it will also be provided in a variety of qualitative and quantitative analysis using chromatographic techniques in the laboratory

	COURSE OBJECTIVES
	 To teach Thin layer chromatography, paper chromatography, column chromatography to students

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 Chromatographic methods of separation and purification of components in mixtures will be taught to students.

	LEARNING OUTCOMES OF THE COURSE
	 To comprehend the fundamental mechanisms of chromatographic sepa ration
To comprehend which chromatography to use of Thin layer Chromatography, Paper chromatography, Column Chromatography to separate different mixtures. It will be provided by applied which is more efficient.

	TEXTBOOK
	 Poole, C.F. (2003)The Essence of Chromatograpy(1st ed.) Amsterdam: Elsevier…Skoog, D.A., Holler, F.J. ve Nieman T.A. (1998) Principles of Instrumental Analysis (5th ed.)  Philadelphia: Saunders College Pub. (Çev. Editörleri. E. Kılıç, F. Köseoğlu, H. Yılmaz). Entrümental Analiz İlkeleri. Ankara: Bilim Yayıncılık

	OTHER REFERENCES
	 Erdik,E. (1987 ), Denel Organik Kimya, ANKARA, A.Ü.Yayınları





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition and history of chromatography     

	2
	 Classification of chromatography and its mechanisms, adsorption chromatography(mechanism)

	3
	 Partition chromatography(mechanisms) 

	4
	  Ion exchange and molecular elimination chromatographies(mechanisms)

	5
	  Paper chromatography

	6
	Midterm Examination 1

	7
	 Display of the experiments in the laboratory of paper chromatography

	8
	 Thin layer chromatography

	9
	 Preparation of materials in a laboratory environment to be used in thin layer chromatography

	10
	 Display of the experiments in the laboratory of thin layer chromatography 

	11
	Midterm Examination 2

	12
	 Column chromatography

	13
	 Preparation of materials in a laboratory environment to be used in column chromatography

	14
	 Display of the experiments in the laboratory of column chromatography

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN80] SPECTROSCOPIC METHODS 


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	ENGLISH

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	2
	60


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	40

	PREREQUISITE(S)
	 NO

	SHORT COURSE CONTENT
	  The definition of spectroscopy. UV, IR, NMR and mass spectrometric methods and the granting of the assignment structure.

	COURSE OBJECTIVES
	 The definition of spectroscopy. It aims to provides the methods which are UV, IR, NMR

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 It provides to the students to learn  the  applications of spectroscopic analysis and structure determinaton methods in the the chemistry, drug, and active organic compounds industry and in  research 

	LEARNING OUTCOMES OF THE COURSE
	 UV, IR, NMR and mass spectrometric analysis is achieved with the application of the teaching method using the structure determination    

	TEXTBOOK
	  Ender Erdik, Spectroscopic Methods in Organic Chemistry, 2008, Gazi Kitabevi.


	OTHER REFERENCES
	 C. N. Banwell, Fundementals of Molecular Spectroscopy, Mcgraw- Hill Book Company Ltd, 1994
Skoog D.A., Holler F.J., Crouch S.R., Principles of Instrumental Analysis, 6th Edition, Brooks Cole 2003. 





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Introduction to Spectroscopy

	2
	 Ultraviolet (UV) and visible spectroscopy

	3
	 Electronic Transition types

	4
	 Effect of conjugation

	5
	 Ultraviolet spectrometer

	6
	Midterm Examination 1

	7
	 Factors affecting the ultraviolet spectrum

	8
	 Infrared spectroscopy (IR)

	9
	 Factors affecting the Infrared spectroscopy (IR)

	10
	 1H nuclear magnetic resonance (1H NMR)

	11
	Midterm Examination 2

	12
	 Coupling constatns of 1H 

	13
	 13C nuclear magnetic resonance (13C NMR)

	14
	 Mass Spectrometer

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Yrd. Doç. Dr. Kamuran GÖRGÜN
	Date:
	 06/05/2016


Signature: 



 (
T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 
)    









	DEPARTMENT
	 Joint Course for the Institute
	SEMESTER
	 Fall-Spring



	COURSE

	[bookmark: EN81]CODE
	 501011101
	TITLE
	 The Scientific Research Methods and Its Ethics


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc-
  Ph.D
	3 
	0
	0
	3+0 
	7,5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	1,5
	1,5
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	Science, the scientific thought and other fundamental concepts, the scientific research process and its techniques, Methodology: Data Collecting-Analysis-Interpretation, Reporting the scientific research (Preparation of a thesis, oral presentation, article, project), Ethics, Ethics of scientific research and publication. 

	COURSE OBJECTIVES
	The main objectives are: To examine the foundations of scientific research and the scientific research methods, to teach the principles of both the methodology and the ethics, to realize the process on a scientific research and to evaluate the results of research, to teach reporting the results of research (on a thesis, presentation, article).

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	Applying the scientific research methods and the ethical rules in their professional life. 

	LEARNING OUTCOMES OF THE COURSE
	Gaining awareness on ethical principles at basic research methods, becoming skillful at analyzing and reporting the data obtained in scientific researches, being able to have researcher qualification with occupational sense of responsibility, having the scientific and vocational ethics’ understanding and being able to defend this understanding in every medium.

	TEXTBOOK (Turkish)
	Karasar, N. (2015). Bilimsel Araştırma Yöntemi. Nobel Akademi Yayıncılık, Ankara. 

	OTHER REFERENCES
	1-Büyüköztürk, Ş., Çakmak, E. K., Akgün, Ö. E., Karadeniz, Ş., Demirel, F. (2012). Bilimsel Araştırma Yöntemleri. Pegem Akademi Yayınevi, Ankara. 
2-Tanrıöğen, A. (Editör). (2014). Bilimsel Araştırma Yöntemleri. Anı Yayıncılık, Ankara.

3-Türkiye Bilimler Akademisi Bilim Etiği Komitesi. Bilimsel Araştırmada Etik ve Sorunları, Ankara: TÜBA Yayınları, (2002).
4-Ekiz, D. (2009). Bilimsel Araştırma Yöntemleri: Yaklaşım, Yöntem ve Teknikler. Anı Yayıncılık, Ankara.
5-Day, Robert A. (Çeviri: G. Aşkay Altay). (1996). Bilimsel Makale Nasıl Yazılır ve Nasıl Yayımlanır?, TÜBİTAK Yayınları, Ankara.
6-Özdamar, K. (2003). Modern Bilimsel Araştırma Yöntemleri. Kaan Kitabevi, Eskişehir.
7-Cebeci, S. (1997). Bilimsel Araştırma ve Yazma Teknikleri. Alfa Basım Yayım Dağıtım, İstanbul.
8-Wilson, E. B. (1990). An Introduction to Scientific Research. Dover Pub. Inc., New York.
9-Çömlekçi, N. (2001). Bilimsel Araştırma Yöntemi ve İstatistiksel Anlamlılık Sınamaları. Bilim Teknik Kitabevi, Eskişehir.






	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	Science, scientific thought and other basic concepts (University, history of university, higher education, science, scientific thought and other related concepts)

	2
	Science, scientific thought and other basic concepts (University, history of university, higher education, science, scientific thought and other related concepts) 

	3
	The scientific research and its types (Importance of the scientific research, types of science, scientific approach)

	4
	The scientific research process and its techniques (Access to the scientific knowledge, literature search, determining the research issue, definition of the problem, planning)  

	5
	The scientific research process and its techniques (Access to the scientific knowledge, literature search, determining the research issue, definition of the problem, planning)  

	6
	The scientific research process and its techniques (Access to the scientific knowledge, literature search, determining the research issue, definition of the problem, planning)  

	7
	The method and the approach: Collecting, analysis and interpretation of the data (Data, data types, measurement and measurement tools, collecting data, organizing data, summarizing data, analysis and the interpretation of data)

	8
	The method and the approach: Collecting, analysis and interpretation of the data (Data, data types, measurement and measurement tools, collecting data, organizing data, summarizing data, analysis and the interpretation of data)

	9
	Finalizing the scientific research (Reporting, preparing the thesis, oral presentation, preparing an article and a project)

	10
	Finalizing the scientific research (Reporting, preparing the thesis, oral presentation, preparing an article and a project)

	11
	Finalizing the scientific research (Reporting, preparing the thesis, oral presentation, preparing an article and a project)

	12
	Ethics, scientific research and publication ethics (Ethics, rules of ethics, occupational ethics, non-ethical behaviors)

	13
	Ethics, scientific research and publication ethics (Ethics, rules of ethics, occupational ethics, non-ethical behaviors)

	14
	Ethics, scientific research and publication ethics (Ethics, rules of ethics, occupational ethics, non-ethical behaviors)

	15,16
	Mid-term exam, Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE INSTITUTE’S GRADUATE PROGRAMME’S LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (M.Sc.-Ph.D.) 
	3
High
	2
Mid
	1
Low

	LO 1
	Having the scientific and vocational ethics’ understanding and being able to defend this understanding in every medium.
	|X|
	|_|
	|_|

	LO 2
	Being able to have researcher qualification with occupational sense of responsibility. 
	|X|
	|_|
	|_|

	LO 3
	Becoming skillful at analyzing and reporting the data obtained in scientific researches.
	|X|
	|_|
	|_|

	LO 4
	Gaining awareness on ethical principles at basic research methods.
	|X|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN84] Advanced X-ray Analysis Techniques


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Crystalline solids, Single and powder crystal coordination compounds, Purification methods, Crystal obtaining methods, X-ray diffraction methods, Single crystal structure analysis

	COURSE OBJECTIVES
	 To teach the crystallization techniques in laboratory environment, To teach the X-ray diffraction methods used in structural characterization of crystalline solids, To be able to solve the crystal structures of coordination compounds.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To provide students with information about how to analyze structures of single and powder crystal compounds by X-ray diffraction analysis.

	LEARNING OUTCOMES OF THE COURSE
	 1. The students will have knowledge about crystalline solids.
2. The students will be able to comment on the structure of coordination compounds.
3. The students will understand single crystal formation techniques.
4. The students will be determine the three-dimensional structure of the compounds by evaluating the collected data by X-ray single crystal diffraction method.

	TEXTBOOK
	 1. Modern X-Ray Analysis on Single Crystals: A Practical Guide; Luger Peter, De Gruyter, Berlin, 2013. 
2. Understanding single-crystal x-ray crystallography; Bennett Dennis Warren, Wiley-VCH, Weinheim, 2010.


	OTHER REFERENCES
	 1. Crystal structure analysis: principles and practice; Blake Alexander J., Clegg William, Oxford University Press, Oxford, 2009.
2. The basic of crystallography and diffraction; Hammond Christopher, International Union of Crystallography, New York, 2001.
3. X Işınları Kristalografisi;Kabak Mehmet, Bıçaklar Kitabevi, Ankara, 2004.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Crystalline solids and their properties

	2
	 Coordination compounds and their properties

	3
	 Methods of synthesis of coordination compounds

	4
	 Crystallization techniques in laboratory

	5
	 Properties of X-rays

	6
	Midterm Examination 1

	7
	 X-ray diffraction methods

	8
	 Introduction of the single crystal and powder X-ray diffraction devices

	9
	 Introduction of the programs required for single crystal structure solution

	10
	 Use of Wingx, Shelx, Ortep, Sir, Mercury programs

	11
	Midterm Examination 2

	12
	 Use of Olex2, Superflip, Encifer, Publcif programs

	13
	 Structure analysis of single crystal compounds and creation of crystal information file (cif)

	14
	 Structure analysis of single crystal compounds and creation of crystal information file (cif)

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN83] Advanced Functional Polymers


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
(   )
	ELECTIVE 
( x )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	x
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	1
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	  

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Definition of functional polymers and structure of polymer molecules, controlled and advanced polymerization techniques such as anionic polymerization, ATRP synthesis of functional polymers, functionalization methods, initiator techniques, graft and block-graft copolymers, star polymers, branched systems, dendritic polymers

	COURSE OBJECTIVES
	 The aim of this course is to teach students the functional polymers and synthesis methods of these polymers.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To contribute to the development of individuals with knowledge about functional polymers.

	LEARNING OUTCOMES OF THE COURSE
	 Students
1. Allows to research a subject related to functional polymers.
2. Allows the properties and functions of the polymers to be related to the molecular structure.
3. It enables the functional polymers to carry out ideas about the synthesis methods.
4. It enables to learn and apply controlled polymerization methods.

	TEXTBOOK
	 Prof. Dr. Turgay Seçkin, Polimer Kimyası Fonksiyone Yaklaşım ve Uygulamaları, Seçkin Yayıncılık

	OTHER REFERENCES
	 Pakemoto, K. & Ottenbrite, R.M. & Kamachi, M. (1997). Functional Monomers and Polymers. NY: Marcel Dekker.
Polimer Kimyası (M. Saçak, Gazi yayınları






	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definition of functional polymers and structure of polymer molecules

	2
	 Synthesis of functional polymers (General methods)

	3
	 Controlled polymerization reactions, anionic polymerization

	4
	 Controlled polymerization reactions, Atom Transfer Radical polymerization

	5
	 ATRP components, ATRP variables

	6
	Midterm Examination 1

	7
	 Advanced polymerization reactions

	8
	 Functionalization methods, initiator techniques, graft and block-graft copolymers

	9
	 Star polymers, branched systems, dendritic polymers

	10
	 Functional dentrimers and their properties

	11
	Midterm Examination 2

	12
	 The grafting of highly branched polymer and multi-surface functionalization

	13
	 Ring opening polymerisation, radicalic, anionic and cationic ring opening polymerisation

	14
	 Ring opening metathesis polymerization (ROMP) and functional polymers obtained by ROMPx

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|
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	DEPARTMENT
	 CHEMISTRY (MSc)
	SEMESTER
	 



	COURSE

	CODE
	      
	TITLE
	[bookmark: EN82] Advanced Coordination Polymers


                                                   					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0 
	0 
	3 
	7.5
	COMPULSORY 
( X )
	ELECTIVE 
(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	 
	  


	
	Quiz
	 
	  

	
	Homework
	2
	50

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 -

	SHORT COURSE CONTENT
	  Coordination polymers, Synthesis methods of coordination polymers, Characterization methods of coordination polymers, Application areas of coordination polymers.

	COURSE OBJECTIVES
	 To give information about the chemistry and application areas of coordination polymers.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	 To be able to synthesize coordination polymers by various methods and to acquire the ability to characterize their structures by various methods. To gain the ability to develop coordination polymers according to their application areas.

	LEARNING OUTCOMES OF THE COURSE
	 1. The students will have knowledge about coordination polymers.
2.The students will have information about the synthesis methods of coordination polymers.
3.The students will understand the characterization methods of coordination polymers.
4.The students will have information about the applications of coordination polymers.

	TEXTBOOK
	 1. Coordination Polymers: Design, Analysis and Application, Stuart R. Batten, Suzanne M. Neville and David R. Turner, 2009, RSC Publishing.
2. Design and Construction of Coordination Polymers, Edited by Mao-Chun Hong and Ling Chen, 2009, John Wiley & Sons, Inc.     

	OTHER REFERENCES
	 1. Metal-Organic Frameworks, Materials Modeling towards Potential Engineering Applications, Edited by Jianwen Jiang, Pan Stanford Publishing, 2015, Taylor & Francis Group.
2. Functional Metal-Organic Frameworks: Gas Storage, Separation and Catalysis, Volume Editor: Martin Schröder, 2010, Springer.
3. Topology of interpenetration, Stuart R. Batten, CrystEngComm, 2001, 3, 67-72.     





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	 Definitions and Terminology

	2
	 Historical development of coordination polymers

	3
	 Synthesis methods of coordination polymers

	4
	 Structural properties of coordination polymers

	5
	 Characterization methods of coordination polymers

	6
	Midterm Examination 1

	7
	 Characterization methods of coordination polymers

	8
	 Topological properties of coordination polymers

	9
	 Interpenetrated coordination polymers

	10
	 Porosity and storage of hydrogen (H2), methane (CH4) and carbon dioxide (CO2) in porous coordination polymers

	11
	Midterm Examination 2

	12
	 Luminescence and chemical sensor applications of coordination polymers

	13
	 Magnetic properties of coordination polymers

	14
	 Catalysis applications of coordination polymers

	15,16
	Final Examination




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assoc. Prof. Dr. Hakan ERER
	Date:
	 04.04.2018


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 


	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 Fall



	COURSE

	CODE
	 501511XXX
	TITLE
	[bookmark: EN85] Single Crystal X-Ray Diffraction


                                         					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( )
	ELECTIVE 
(X)
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	Definitions in crystals (lattice, unit cell, Miller indices, crystal planes, etc.), Crystalline solids and their properties, Methods of obtaining single crystals, X-ray and diffraction, Bragg's law, Single crystal structure solution and refinement methods, Package programs for structure solution from single crystal data, Difficulties encountered in solving the structure (Disorders and twinning), Mercury Program, Filling the Crystal information file (cif) and obtaining CCDC Number, Topological properties of dimensional structures.

	COURSE OBJECTIVES
	To teach the evaluation of single crystal diffraction data for the analysis of materials obtained as single crystals. To enable the student to make three-dimensional structure analysis using single crystal diffraction data. To enable the student to interpret the crystal information files.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	To inform students about how to analyze and interpret the structures of single-crystalline compounds by X-ray diffraction analysis.

	LEARNING OUTCOMES OF THE COURSE
	1. Will have knowledge about crystal solids.
2. Will be able to comprehend single crystal formation techniques.
3. Will be able to solve the structure using SCXRD data.
4. Will be able to make scientific publications by interpreting the crystal information files of dimensional structures.

	TEXTBOOK
	1. A Practical Guide Solving Single Crystal Structures, Manual A. Fernandes, School of Chemistry University of the Witwatersrand Johannesburg, South Africa, 2006. 2. Understanding single-crystal x-ray crystallography; Bennett Dennis Warren, Wiley-VCH, Weinheim, 2010.

	OTHER REFERENCES
	1. Modern X-Ray Analysis on Single Crystals: A Practical Guide; Luger Peter, De Gruyter, Berlin, 2013.
2. Shelx Manual, http://shelx.uni-ac.gwdg.de/SHELX/shelx.pdf
3. OLEX2 Manual, http://imserc.northwestern.edu/downloads/ crystallography-olex2-guide-chem432.pdf
4. ORTEP Manual, http://www.ornl.gov/sci/ortep/man_pdf.htm





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	  Definitions in crystals (lattice, unit cell, Miller indices, crystal planes, etc.)

	2
	  Crystalline solids and their properties

	3
	  Methods of obtaining single crystals

	4
	  Properties of X-Rays

	5
	  X-ray and its diffraction, Bragg's law

	6
	  Single crystal structure solution methods

	7
	  Single crystal structure refinement and electron density maps

	8
	Midterm

	9
	  Package programs for structure decoding from single crystal data

	10
	  Structure solution with SIR

	11
	  Structure solution with SHELXS and SHELXT, structure refinement with SHELXL

	12
	  Difficulties encountered in structure solution (Disorders and twinning)

	13
	  Mercury Program

	14
	  Filling the crystal information file (cif) and obtaining the CCDC No.

	15
	  Topological properties of dimensional structures

	16,17
	Semester final exam




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|_|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|_|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|_|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|_|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|_|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|_|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|_|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|_|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|_|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|_|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Doç. Dr. Hakan ERER
	Date:
	27.04.2022


Signature: 



    T.R.
ESKISEHIR OSMANGAZI UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
COURSE INFORMATION FORM 


	DEPARTMENT
	 CHEMISTRY (PhD)
	SEMESTER
	 Spring



	COURSE

	CODE
	 501512618
	TITLE
	[bookmark: EN86] Microscopy Techniques


                                         					      
	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 PhD
	3 
	  
	  
	3 
	7,5
	COMPULSORY 
( )
	ELECTIVE 
(X)
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline
[if it contains considerable design content, mark with  ()]

	X
	 
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution
 ( % )

	
	Midterm
	1
	40


	
	Quiz
	 
	  

	
	Homework
	 
	  

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	60

	PREREQUISITE(S)
	      

	SHORT COURSE CONTENT
	Basic and advanced information about various microscopy techniques, application and usage will be given. The working principles and technical properties of the various microscopes from simple optical light microscopy to the advanced electron microscopies will be taught. The students will have advanced information about the techniques and microscopes.

	COURSE OBJECTIVES
	The main objective of the course is to learn chemical and structural properties of the micro and nanosized materials using microscopy techniques.

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	Within the scope of the course, students will learn about the chemical and structural properties of the small-sized substances and materials, which based on nanotechnology or biotechnology, by using the microscopy techniques.

	LEARNING OUTCOMES OF THE COURSE
	-To have knowledge about the microscopy types and components.
-To learn new advanced microscopy techniques.
-To learn how to prepare samples for microscopy analysis.
-To determine suitable microscopy technique for various materials.
-To determine microscopy technique for an unknown sample.

	TEXTBOOK
	Microscopy Techniques, J. Rietdorfh, 1st Edition, First Published 2005, Publisher Springer Berlin, Heidelberg.

	OTHER REFERENCES
	Microscopy Techniques for Materials Science, A. R. Clarke and C. N. Eberhardt, 1st Edition, First Published 2002, Woodhead Publishing.





	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	Introduction to the microscopy techniques

	2
	The basic components of the microscopes

	3
	Optical light microscope

	4
	Scanning electron microscope (SEM)

	5
	Energy dispersive spectroscopy (EDS) and wavelength dispersive spectroscopy (WDS) techniques

	6
	SEM data analysis

	7
	Transmission electron microscopy (TEM)

	8
	Midterm

	9
	TEM data analysis

	10
	Atomic force microscopy (AFM)

	11
	Scanning probe microscopy

	12
	Fluorescence microscopy

	13
	Confocal microscopy

	14
	Various microscopy techniques

	15,16
	Semester final exam




	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE CHEMISTRY MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3
High
	2
Mid
	1
Low

	LO 1
	Learning to use the knowledges  which have been gained by undergraduate education  in  the postgraduate areas.
	|X|
	|_|
	|_|

	LO 2
	To have a research qualification with professional responsibility.
	|X|
	|_|
	|_|

	LO 3
	Self - developing by  following  and being aware of the importance of innovation and  Chemistry in the development of science and technology
	|X|
	|_|
	|_|

	LO 4
	By using individual working abilities, to be capable of sharing studies and opinions in various communication media such as seminars, symposiums, congress or workshops.
	|X|
	|_|
	|_|

	LO 5
	To be capable of preparing  scientific publications by using their acquired knowledge and experience in undergraduate and graduate study
	|X|
	|_|
	|_|

	LO 6
	To follow closely the developments of Chemistry in both national and international levels.
	|X|
	|_|
	|_|

	LO 7
	To design and apply theoretical, experimental and modelling studies and to  examine and solving complex problems encountered in these processes.
	|X|
	|_|
	|_|

	LO 8
	To be capable of making disciplinary and inter-disciplinary studies.
	|_|
	|X|
	|_|

	LO 9
	Ability to make literature survey, presentation, designing and performing experiments and interpretation of relevant results.
	|X|
	|_|
	|_|

	LO 10
	Using  the ability to take initiative by  acting independently.
	|X|
	|_|
	|_|

	LO 11
	To have a scientific and professional ethics and defend this approach in any medium.
	|_|
	|_|
	|_|



	Prepared by : 
	 Assist. Prof. Recep Yüksel
	Date:
	07.11.2022


Signature: 
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CHEMISTRY 


PhD


 


PROGRAMME


 


 


First Year


 


I. 


Semester


 


Code


 


Course Title


 


ECTS


 


T+P


 


Credit


 


C/E


 


Language


 


50101


1101


 


THE SCIENTIFIC RESEARCH METHODS AND ITS ETHICS


 


7.5


 


3+0


 


3


 


C


 


Turkish


 


501511621


 


ADVANCED ANALYSI


S AND S


EPERAT


I


ON METHODS


 


7.5


 


3+0


 


3


 


C


 


Turkish


 


 


Elective 


Course


-


1


 


7.5


 


3+0


 


3


 


E


 


Turkish


 


 


Elective 


Course


-


2


 


7.5


 


3+0


 


3


 


E


 


Turkish


 


 


Total of 


I. 


Semester 


 


30


 


 


12


 


 


 


II. 


Semester


 


Code


 


Course Title


 


ECTS


 


T+P


 


Credit


 


C/E


 


Language


 


501512617


 


ADVANCED


 


ANALYSI


S METHODS


 


7.5


 


3+0


 


3


 


C


 


Turkish


 


 


Elective 


Course


-


3


 


7.5


 


3+0


 


3


 


E


 


Turkish


 


 


Elective 


Course


-


4


 


7.5


 


3+0


 


3


 


E


 


Turkish


 


501512001


 


PhD Seminar


 


7.5


 


0+1


 


-


 


C


 


Turkish


 


 


Total of 


II.


 


Semester 


 


30


 


 


9


 


 


 


 


TOTAL OF FIRST YEAR


 


60


 


 


21


 


 


 


 


Second Year


 


III. 


Semester


 


Code


 


Course Title


 


ECTS


 


T+P


 


Credit


 


C/E


 


Language


 


501511801


 


PhD PROFICIENCY 


 


30


 


0+1


 


-


 


C


 


Turkish


 


 


Total of 


III.


 


Semester 


 


30


 


 


 


 


 


IV. 


Semester


 


Code


 


Course Title


 


ECTS


 


T+P


 


Credit


 


C/E


 


Language


 


5010111


02


 


THESIS 


PROPOSAL


 


30


 


0+1


 


-


 


C


 


Turkish


 


 


Total of 
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30


 


 


 


 


 


 


TOTAL OF SECOND YEAR 


 


60


 


 


 


 


 


 


Thir


d Year


 


V. 


Semester


 


Code


 


Course Title


 


ECTS


 


T+P


 


Credit


 


C/E


 


Language


 


501511802


 


PhD THESIS STUDY


 


25


 


0+1


 


-


 


C


 


Turkish


 


501511803


 


SPECIALIZATION FIELD COURSE


 


5


 


3+0


 


-


 


C


 


Turkish


 


 


Total of


 


V.


 


Semester 


 


30


 


 


 


 


 


VI. 


Semester


 




 

 

CHEMISTRY PhD PROGRAMME 

 

First Year 

I. Semester 

Code Course Title ECTS T+P 

Credit 

C/E Language 

501011101 THE SCIENTIFIC RESEARCH METHODS AND ITS ETHICS 7.5 3+0 3 C Turkish 

501511621 ADVANCED ANALYSIS AND SEPERATION METHODS 

7.5 3+0 3 C Turkish 

 Elective Course-1 7.5 3+0 

3 

E Turkish 

 Elective Course-2 7.5 3+0 

3 

E Turkish 

 Total of I. Semester  30  

12 

  

II. Semester 

Code Course Title ECTS T+P 

Credit 

C/E Language 

501512617 ADVANCED ANALYSIS METHODS 

7.5 3+0 

3 

C Turkish 

 Elective Course-3 7.5 3+0 

3 

E Turkish 

 Elective Course-4 7.5 3+0 

3 

E Turkish 

501512001 PhD Seminar 7.5 0+1 - C Turkish 

 Total of II. Semester  30  

9 

  

 TOTAL OF FIRST YEAR 60  

21 

  

 

Second Year 

III. Semester 

Code Course Title ECTS T+P 

Credit 

C/E Language 

501511801 PhD PROFICIENCY  30 0+1 

- 

C 

Turkish 

 Total of III. Semester  30  

 

  

IV. Semester 

Code Course Title ECTS T+P 

Credit 

C/E Language 

501011102 THESIS PROPOSAL 30 0+1 

- 

C 

Turkish 

 Total of IV. Semester  30  

 

  

 

TOTAL OF SECOND YEAR  60 

 

 

  

 

Third Year 

V. Semester 

Code Course Title ECTS T+P 

Credit 

C/E Language 

501511802 PhD THESIS STUDY 25 0+1 

- 

C 

Turkish 

501511803 SPECIALIZATION FIELD COURSE 5 3+0 

- 

C 

Turkish 

 Total of V. Semester  30  

 

  

VI. Semester 

