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80 20

Dersin icerigi

(Course Description)

Mikroorganizmalarin ¢esitliligi. Bakterilerin, arkelerin, protozoalarin, mantarlarin, alglerin ve viriislerin
tanitilmasi ve 6zellikleri. Mikroorganizmalarda karbon ve enerji akisi (glikoliz, Krebs ¢evrimi, elektron
taginim sistemi). Aerobik ve anaerobik solunum ve fotosentez. Enzimler ve fonksiyonlari. Cevre
Miihendisligi agisindan 6nemli mikroorganizmalar: Su, atiksu ve biyolojik aritma sistemlerinin
mikrobiyolojisi. Aktif camurun ¢okelme 6zellikleri, problemler ve ¢6ziimleri. Dogal mikrobiyal
ekosistemler. Mikrobiyal biyoremediyasyon.

Microbial diversity. Description and characteristics of bacteria, archaea, protozoa, algae, fungi, viruses.
Carbon and energy flow in microorganisms (glycolysis, Krebs cycle, electron transport system). Aerobic
and anaerobic respiration and photosynthesis. Enzymes and their functions. Microorganisms important for
environmental engineering: Microbiology of water, wastewater and biological treatment systems. Settling
properties of activated sludge; problems and solutions. Natural microbial ecosystems. Microbial
bioremediation.

Dersin Amaci

(Course Objectives)

Mikroorganizmalarin 6neminin anlatilmasi,

Cevre mikrobiyolojisine ilginin arttirilmasi

Ileriki derslere temel olusturacak sekilde mikrobiyoloji bilgisinin verilmesi

Cevre Mithendisligi problemleri ve ¢éziimlerinin mikrobiyal boyutunun aktarilmast
Cevre mikrobiyolojisi uygulamalarinda deney yiiriitebilme yetisinin kazandirilmasi

agrwdE

To define the importance of microorganisms

To increase interest in environmental microbiology

To convey fundamental knowledge of microbiology so to construct a basis for the following courses
To provide the microbial dimension of environmental engineering problems and their solutions

To develop the skills to conducting experiments in environmental microbiology applications
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Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Bu dersi basartyla tamamlayan grenciler;
I. mikroorganizma gruplarini ve tiirlerini tanima,
Il.  mikrobiyal metabolik gruplari ayirt etme ve tanima,
I1l. ¢evre miihendisligi problemlerinin mikrobiyal boyutlarini tanimlama ve uygun ¢6ziim Onerisi
gelistirebilme,,
IV. ¢evre mikrobiyolojisi alanindaki deneysel metodlar1 uygulayabilme,
becerilerini kazanir.

Students completing this course will gain the skills of;
. recognition of species and taxonomical groups of microorganisms,
Il.  recognition and distinction microbial metabolic groups,
I1l. identification microbial aspects of environmental engineering problems and development of
appropriate solutions,
IV. application of experimental methods relevant to environmental microbiology field
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Odevler ve Projeler

(Homework &

Donem Odevi:

e  Yazili Rapor: bireysel olarak hazirlanacak

e Grup Sozli Sunumu: dgrenciler sdzlii sunumlarini takim olarak gergeklestirecektir (en fazla 3-4
ogrenci/takim)

Projects) Term-Paper Assignment:
e Written Report: to be prepared individually
e  Team Presentation: students will present their assignments in teams (max 3-4 students/team).
Hafta [Konular
1 |Laboratuvar tanitimu ve giivenlik egitimi
2 [lsik mikroskobu, aseptik teknik, preparat hazirlama ve yas drnekleme
3 |Boyama yontemleri: Basit ve Diferansiyel boyama (Gram boyama)
IAnaerobik mikroorganizmalarin analizi: asetoklastik metanojenik Arkelerin gaz tiretimi (Spesifik
4 |metan aktivite testi (SMA))
\Winogradradsky kolonunun hazirlanmasi
5 Okaryotik mikroorganizmalarin mikroskobik i(yas drnekleme) (Su ve atiksu mikrobiyolojisi)
6 [Mikroorganizmalarin karbon depo polimerleri — PHB boyama
7 |Besiyeri hazirlama
8 [Enzim reaksiyonlar1 - APIZym ile enzim aktivitesi testi
9 |Alkol fermentasyonu
10 |Canli hiicre sayimi: Yayma ve dokme plak sayim yontemleri
Laboratuar 11 |Alici ortamlarin su kalitesi i¢in indikator mikroorganizmalar (membran filtrasyon)
Uygulamalari 12 Aktif camur biyokiitlesinin incelenmesi — makro ve mikro yapilar (filamentli mikroorganizmalar,
floklar, graniiller, CHI, Gram boyama)
13 [Winogradradsky kolonunda mikrobiyal gruplarin incelenmesi
14 |Lab tekrar dersi (opsiyonel) - LAB FINAL SINAVI
WEEKTOPICS
1 |Laboratory orientation and safety instructions
2 |Light microscopy, aseptic technique, wet-mount slide preparation
(Laboratory Work) 3 |Staining: simple and differential (Gram) staining

IAnalysis of anaerobic microorganisms: gas production by acetoclastic methanogenic Archaea
4 |(specific methane activity test (SMA test))

Preparation of the Winogradsky Column

5 [Examination of eukaryotic microorganisms (wet-mounting) (Water & Wastewater Microbiol)
6 [Carbon-storage polymers of microorganisms — PHB staining

7  Preparation of growth medium
8

9

Enzymatic reactions — Enzyme Activity Tests with AP1Zym

Alcoholic Fermentation

10 |Viable Cell Count: Spread plate and pour plate techniques and counting

11 |Indicator microorganisms for receiving water guality (membrane filtration)

Examination of activated sludge biomass — macro and micro structures (filamentous microorganisms,
flocks, granules, SVI, Gram staining)

13 |[Examination of Microbial Groups in the Winogradsky Column

14 |Lab Tutorial (optional) - LAB FINAL EXAM

Bilgisayar Kullanim

(Computer Use)

Ders saatleri, donem 6devi hazirlama ve 6grenci sunumlart

Lecture hours, term-paper assignment and student presentations

Diger Uygulamalar

(Other Activities)




Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yllilg:i Sinavlari 1 20
(Midterm Exams)
o™ : s
Odevler
Basar1 Degerlendirme | (Homework)
Sistemi Projeler
(Projects)
(Assessment Criteria) | Dénem (")devi/Prqjesi 1
(Term Paper/Project)
et R 5110
Diger Uygulamalar
(Other Activities)
Fipal Sinawvi 1
(Final Exam)
DERS PLANI
Hafta | Konular Dersin Ciktilar1
1 Diinyammizdaki mikroorganizma gesitliligi ve yayilist |
2 Mikroorganizma evrimi ve sistematigi 1,1V
3 Bakteriler: Yapilart ve fonksiyonlart ve dzellikleri I, v
4 Arkeler: yapilari, fonksiyonlar1 ve 6zellikleri I, v
5 —Protozoalar ve algler: yapilari, fonksiyonlar1 ve 6zellikleri I, Iv
6 Mantarlar, diger 6karyotik mikroorganizmalar ve viriisler: yapilari, fonksiyonlar1 ve 6zellikleri I, Iv
7 Makromolekiiller ve yapilar1 (proteinler, karbonhidratlar, lipidler ve niikleik asitler) LI IV
8 Anabolizma, Ara Simav 1,11
9 Enzimler ve Enzim reaksiyonlar1 I, v
10 Glikoliz, Krebs Dongiisii ve fermentasyon I, Iv
11 Elektron Tagimim Sistemi (oksidatif fosforilasyon), anaerobik solunum ve fotosentez "y, v
12 Su ve atiksu mikrobiyolojisi ", v
13 Biyolojik Atiksu Aritma Sistemlerinin mikrobiyolojisi (aktif camur mikrobiyolojisi) "y, v
14 Biyoremediyasyon (zenobiotiklerin, petrol atiklarinin ve diger kirleticilerin biyolojik parcalanmasi) "y, v
COURSE PLAN
Week | Topics Course Outcomes
1 Microbial diversity and spread in our world I
2 Evolution and systematic of microorganisms 1,1V
3 Bacteria: structures, functions and properties I, v
4 Archaea: structures, functions and properties I, 1v
5 Protozoa and fungi: structures, functions and properties I, v
6 Algae and other eukaryotic microorganisms and viruses: structures, functions and properties I, v
7 Macromolecules and structures (proteins, carbohydrates, lipids and nucleic acids) LI, IV
8 Anabolism, Midterm Exam 11
9 Enzymes and enzyme reactions I, v
10 Glycolysis, Krebs Cycle, and fermentation I, v
11 Electron Transport System (oxidative phosphorylation), anaerobic respiration and photosynthesis I, v
12 Water and wastewater microbiology ", v
13 Microbiology of Biological Wastewater Treatment Systems (activated sludge microbiology) 1
14 Bioremediation (biological treatment of xenobiotics, petroleum wastes and other contaminants) ", v




Dersin Cevre Miihendisligi Lisans Programu ile fliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilari) Seviyesi
1 2 3
1 Matematik, fen ve miihendislik bilgilerini uygulama becerisi X
2 Deney tasarlama ve yiirlitme becerisinin yanisira veri degerlendirme ve yorumlama becerisi X
Bir sistemi, bileseni veya prosesi; belirli gereksinimleri gergekei kisitlar (ekonomik, ¢evresel, toplumsal,
3 politik, etik, saglik ve giivenlik, iretilebilirlik ve siirdiiriilebilirlik) ¢ergevesinde karsilayacak sekilde
tasarlama becerisi
4 Cok disiplinli takimlarda ¢aligma becerisi X
5 Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi
6 Mesleki ve etik sorumluluk anlayigi
7 Etkin bir bigimde iletisim kurma becerisi X
8 Mﬁher}dislik Q('jz.ﬁmlerinin kﬁr;gel, ekor.lomik, cevresel ve toplumsal baglamda etkisini kavrayabilmek i¢in
gerekli olan genis kapsamli egitime sahip olma
9 Yasam boyu 6grenmenin gerekliliginin bilincinde olma ve bu 6zelligi siirdiirme becerisi
10 | Cagimuzin konular1 hakkinda bilgi sahibi olma
1 Mﬁhe.n.dislik uygulamalari igin gerekli teknikleri, becerileri ve modern mithendislik araglarini kullanma
becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and the Environmental Engineering Curriculum
Level of
Student Outcomes Contribution
1 2 |3
1 an ability to apply knowledge of mathematics, science, and engineering X
an ability to design and conduct experiments, as well as to analyze and interpret data X
3 an abilit_y to de_sign a system, gompor}gnt, or process to meet desired needs within rga_tlistic constra_ints §gch as
economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability
4 an ability to function on multidisciplinary teams X
5 an ability to identify, formulate, and solve engineering problems
6 an understanding of professional and ethical responsibility
7 an ability to communicate effectively X
8 the _broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context
9 ] arecognition of the need for, and an ability to engage in life-long learning
10 | a knowledge of contemporary issues
11 | an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
1: Little, 2. Partial, 3. Full
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