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	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	INTRODUCTION TO ENVIRONMENTAL MICROBIOLOGY
	CE 443
	8 / SPRING
	3+0
	3
	5
	


	Prerequisite Courses
	


	Type
	Elective

	Language
	English

	Coordinator
	Assist.Prof. Yusuf Çağatay Erşan

	Instructor
	Assist.Prof. Yusuf Çağatay Erşan

	Adjunt
	None

	Aim
	Introducing the diverse roles of microorganisms in natural and man-made environments in order to improve students’ skills on bioremediation of materials and wastes, taking precautions for biodeterioration of materials, designing novel materials with extra functionalities.

	Learning Outcomes
	· to comprehend the three major lines of organisms (Archaea, Bacteria, Eukarya) and distinguish them 
· to understand the roles of microorganisms in biogeochemical cycle 
· to understand the biochemical processes that microorganisms use for energy production and cell growth
· to identify and enumerate bacteria and measure their specific microbial activities in a certain environment 
· to scientifically describe biodeterioration of materials and possible bioremediation options 

	Course Content
	· cellular structure
· microbial diversity and metabolism
· evolution and microbial ecology
· biogeochemical cycles
· biodegradation
· functional microorganisms in biodeterioration and bioremediation of materials
· methods to identify and enumarate bacteria in man-made environment.


	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Principles of microbiology
	The relevant chapter from the textbook

	2
	Microbial diversity
	The relevant chapter from the textbook

	3
	Metabolism
	The relevant chapter from the textbook

	4
	Growth and basics of growth kinetics
	The relevant chapter from the textbook

	5
	Cell structure and motility
	The relevant chapter from the textbook

	6
	Basic ecological concepts and microbial interactions
	The relevant chapter from the textbook

	7
	Biogeochemical cycle
	The relevant chapter from the textbook

	8
	Microbe-material interactions
	The relevant chapter from the textbook

	9
	Microbe-material interactions
	The relevant chapter from the textbook

	10
	Environmental hygiene 
	The relevant chapter from the textbook

	11
	Biodegradation pathways
	The relevant chapter from the textbook

	12
	Estimating biodegradability
	The relevant chapter from the textbook

	13
	Biopolymers
	The relevant chapter from the textbook article

	14
	Biodeterioration and bioremediation of materials
	From a provided scientific article


	SOURCES

	Lecture Notes
	Lecture slides

	Other Sources
	Course Textbook: Brock Biology of Microorganisms 13th ed. by Micheal T. Madigan, John M. Martinko, David A. Stahl, David P. Clark, Pearson, 2012.
Additional Material:
Microbiology: An introduction 11th ed. by Gerard J. Tortora, Berdell R. Funke and Christine L. Case, Pearson, 2013.


	COURSE MATERIALS SHARING

	Documents
	 Lecture notes, slides, scientific articles, video data 

	Term paper
	 Students are required to prepare a term paper

	Exams
	1 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Midterm
	1
	25

	Term Paper
	1
	25

	Quizes
	7
	15

	SUB-TOTAL
	
	65

	Contribution of Semester Study
	
	65

	Contribution of Final Exam 
	1
	35

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	60%

	Engineering 
	40%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	
	x
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	x
	
	
	
	
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	x
	
	
	
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	x
	
	
	

	5
	An ability to communicate efficiently.
	
	
	
	
	x
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	x
	
	
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	
	
	
	x
	

	8
	Knowledge on global and contemporary issues.
	
	
	x
	
	
	

	9
	An insight of ethical and professional responsibility.
	
	x
	
	
	
	

	10
	An ability to take part in life-long learning.
	x
	
	
	
	
	


*Increasing from 1 to 5. 

	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length 
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	3
	42

	Quizes
	7
	2
	14

	Term paper
	1
	16
	16

	Midterm
	1
	16
	16

	Final Exam
	1
	20
	20

	Total Work Load
	
	
	150

	Total Work Load / 30
	
	
	150/30

	Course ECTS Credit
	
	
	5


