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Dersin Adi: Cevre Mikrobiyoloijisi

Course Name: Environmental Microbiology

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
CEV 203
CEV 203E 3 35 6.5 2 1 2
Boliim / Program Cevre Muhendisligi
(Department/Program) | (Environmental Engineering)
Dersin Tiri Dersin Dili Tirkge/ingilizce
(Course Type) Zorunlu (Compulsory) (Course Language) | (Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

Dersin Mesleki
Bilesene Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve .. . Miihendislik/ <l
Matematik Ter?éarll Ni'rl:g:rri'g's"k Mimarlik Tasarim Ge(geelnEe?::m
(Basic Sciences S?:ience) 9 (Engineering/ Education)
and Math) Architecture Design)
80 20 - -

Dersin Tanimi

(Course Description)

Mikroorganizmalarin ¢esitliligi. Bakterilerin, arkelerin, protozoalarin, mantarlarin,
alglerin ve virlslerin tanitilmasi ve 6zellikleri. Mikroorganizmalarda karbon ve enerji
akisi (glikoliz, Krebs ¢evrimi, elektron taginim sistemi). Aerobik ve anaerobik solunum
ve fotosentez. Enzimler ve fonksiyonlari. Cevre Muihendisligi agisindan 6nemli
mikroorganizmalar: Hava, su, toprak, atiksu ve biyolojik aritma sistemlerinin
mikrobiyolojisi. Aktif camurun ¢okelme 06zellikleri, problemler ve c¢ozimleri. 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 air, water, soil, wastewater and biological
treatment systems. Settling properties of activated sludge; problems and solutions.
Natural microbial ecosystems. Microbial bioremediation.

Dersin Amaci

(Course Objectives)

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Mikroorganizmalarin 6neminin aktariimasi

2. Cevre mikrobiyolojisine ilginin arttiriimasi

3. lleriki ilgili derslere temel olusturacak sekilde mikrobiyoloji bilgisinin verilmesi

4. Cevre Muhendisligi problemleri ve ¢ézimlerinin mikrobiyal boyutunun aktariimasi
5. Uygun deney gelistirme, yuritme, verileri analiz etme ve yorumlama ve sonug
cikarmak icin mihendislik yargisini kullanma becerisinin edinilmesi

1. To emphasize the importance of microorganisms

2. To increase interest in environmental microbiology

3. To convey fundamental knowledge of microbiology so to construct a basis for the
following related courses

4. To give the microbial dimension of environmental engineering problems and their
solutions

5. To gain the ability to develop and conduct appropriate experimentation, analyze
and interpret data, and use engineering judgment to draw conclusions

Bu dersi basariyla tamamlayan dgrenciler;

I.  mikroorganizma gruplarini ve tirlerini tanima,

II.  mikrobiyal metabolik gruplari ayirt etme ve tanima,

lll. Cevre Muhendisligi problemlerini tanimlama ve ¢éziim énerisi getirme,
IV. Cevre mikrobiyolojisi alanindaki deneysel metotlari uygulama,
becerilerini kazanir.

Students completing this course will gain the skills of;

I.  recognizing species and taxonomical groups of microorganisms,

Il. recognizing and distinguishing microbial metabolic groups,

lll. identifying microbial aspects of environmental problems and solutions,

IV. applying experimental methods relevant to environmental microbiology field




DERS PLANI

_Dersin
Hafta Konular Ogrenme
Ciktilar
1 Mikrobiyolojiye giris — Hlicre yapisi ve evrimsel tarihgesi I, 1l
2 Prokaryotik hiicreler | — Bakteriler: Yapilari, 6zellikleri ve fonksiyonlari 1LV
3 Prokaryotik hiicreler Il - Arkeler: Yapilari, 6zellikleri ve fonksiyonlari [ | AV
4 Okaryotik hiicreler | — Protozoalar: Yapilari, 6zellikleri ve fonksiyonlari [\
5 Okaryotik hiicreler Il — Mantarlar ve Algler: Yapilari, dzellikleri ve fonksiyonlari; Virlsler [ | AV
6 Biyok_imyasq_l mgkromolekﬂller: (elementler, bagdlar, su), karbohidratlar, lipidler, LIV
proteinler, nikleik asitler T
7 Mikrobiyal metabolizmanin temelleri I, 1V
8 Enzimler ve enzim reaksiyonlari, mikrobiyal cogalma I, v
9 Katabolik yolizleri: Glikoliz, fermantasyon, Krebs ¢evrimi, elektron taginim sistemi I, v
(oksidatif fosforilasyon) - ARASINAV
10 Aerobik solunum, anoksik/anaerobik solunum, anabolik yolizleri, fotosentez I, v
11 Su ve atiksu mikrobiyolojisi 1, 1v
12 Biyolojik atiksu aritma sistemlerinin mikrobiyolojisi (aktif camur mikrobiyolojisi) i, v
13 Dogal mikrobiyal ekosistemler; hava ve toprak mikrobiyoloijisi i, v
14 Biyoremediyasyon I, v
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to Microbiology - Cell structure and evolutionary history I, 1
2 Prokaryotic cells | — Bacteria: structures, properties and functions (Y,
3 Prokaryotic cells Il — Archaea: structures, properties and functions LIV
4 Eukaryotic cells | — Protozoa: structures, properties and functions [ | AV
5 Eukaryotic cells Il - Fungi and Algae: structures, properties and functions; Viruses (Y,
6 Biochemical macro_molecules: (elements, bonds, water), carbohydrates, lipids, LIV
poteins, nucleic acids T
7 Fundamentals of microbial metabolism [ | AV
8 Enzymes and enzymatic reactions, microbial growth I, v
9 Essentials of catabolism: glycolysis, fermantation, Krebs cycle, electron transport I, v
system (oxidative phosphorylation) - MIDTERM
10 Aerobic respir_ation, anoxic/anaerobic respiration, essentials of anabolism, I, v
photosynthesis
11 Water and wastewater microbiology i, 1v
12 M@crob?ology of biological wastewater treatment systems (activated sudge I, v
microbiology)
13 Natural microbial ecosystems; air and soil microbiology I, 1Iv
14 Bioremediation I, Iv




Dersin Gevre Miihendisligi Ogrenci Ciktilariyla iligkisi

Katki
(o]0 Ogrenci Giktilari Seviyesi
112 |3
1 Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini X
tanimlama, formule etme ve ¢bzme becerisi
Kamu (toplum) saghgi, givenligi ve refahi etmenlerini ve yani sira kiresel, kilturel,
> toplumsal, gevresel ve ekonomik unsurlari géz énlinde bulundurarak belirli
gereksinimleri karsilayacak ¢éztimleri Gretmek icin mihendislik tasarimi uygulama
becerisi
3 Farkli nitelikteki topluluklar ile etkin iletisim kurma becerisi
Mihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkina varma ve
4 | muhendislik ¢gézimlerinin kiresel, ekonomik, ¢evresel ve toplumsal baglamda etkilerini
g6z 6nlnde tutan bilgiye dayali karar verme becerisi
Birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, amaglar belirleyen,
5 | gbrevler planlayan ve hedeflere ulasan tyelerden olusan bir takimda etkin sekilde X
calisma becerisi
Uygun deney (deneysel galisma) gelistirme ve yiiriitme, verileri analiz etme ve
6 | yorumlama ve sonug (vargi) ¢ikarmada muhendislik muhakeme yetisini kullanma X
becerisi
7 Uygun 6grenme stratejileri kullanarak gerektiginde/geregince yeni bilgi edinme ve
uygulama becerisi
Olgek: 1:Disiik 2:Orta 3: Yiiksek (tam)
Relation of the Course to Environmental Engineering Student Outcomes
Level of
SO Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics
An ability to apply engineering design to produce solutions that meet specified needs
2 | with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors
3 | An ability to communicate effectively with a range of audiences
An ability to recognize ethical and professional responsibilities in engineering
4 | situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts
An ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals, plan X
tasks, and meet objectives
6 An ability to develop and conduct appropriate experimentation, analyze and X
interpret data, and use engineering judgment to draw conclusions
7 An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies
Scale: 1:Low 2: Moderate 3: High (full)
Tarih (Date) Béliim onayi (Departmental approval)

28.11.18 (ver00/CEV203E-EED)

15.09.22 (ver04)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Madigan M.T., Martinko J.M., Stahl D.A. and Clark D.P. (2012). “Brock Biology of
Microorganisms”, 13th edn., Pearson Education Inc., Glenview IL, USA, ISBN: 978-
0321-73551-5. [Mustafa Inan Main Library: QR41.2 .B76 2012]

Diger Kaynaklar

(Other References)

1. Tortora G.J., Funke B.R., Case C (2013). “Microbiology, an introduction”, 12th edn.,
Pearson Benjamin Cummings, San Francisco, USA, ISBN: 978-0321929150. [Mustafa
Inan Main Library: QR41.2 .T67 2013]

2. Seviour R.J. and Blackall, L.L. (1999). “The Microbiology of Activated Sludge”, Kluwer
Academic Publishers, The Netherlands, ISBN: 0-412-79380-6. [Mustafa Inan Main
Library: TD756 .M53 1999]

3. Bitton G. (1994). “Wastewater Microbiology”, Wiley-Liss, NY, USA, ISBN 0471309869
[Mustafa Inan Main Library: QR48 .B58 1994]

4. Alcamo L.E. (1997). “Fundamentals of Microbiology“, Benjamin Cummings, CA, USA,
ISBN: 0805305327. [Mustafa Inan Main Library: QR41.2 .A43 1997]

5. Leboffe, M.J. and Pierce B.E. (1996). “A Photographic Atlas for the Microbiology
Laboratory”, 3rd edn., Morton Publishing Co, Colorado, USA, ISBN: 9780895826565.
[Mustafa Inan Main Library: QR54 .L43 2005]

6. Jenkins, D., Richard, M.G., Daigger, G.T. (2004). “Manual on the causes and control of
activated sludge bulking, foaming, and other solids separation problems”, 3rd edn., Lewis
Publishers, Inc., Boca-Rota, USA, ISBN: 9781566706476. [Mustafa Inan Main Library:
TD756 .J46 2004]

7. Onerilen gevrim-igi, cevrim-dis1 kaynaklar / Recommended online, offline resources

Odevler ve Projeler

(Homework &

Dénem Projesi / Odrenci-Takimi Deneysel Calismasi

e Yazil Takim Raporu-1/ Deneysel Tasarim: dgrenci-takimi deneysel galismasi
baslamadan 1 hafta 6nce hazirlanir ve teslim edilir

¢ Deneysel Calisma: 6grenci takimlari deneysel ¢alismalarini yiritir (2-3 hafta)

e Yazil Takim Raporu-2 / Final Raporu: 6grenci-takimi deneysel ¢alismasi
tamamlandigi hafta hazirlanir ve sunum/performans (-irtin sergileme) ile ayni giin
teslim edilir

e Sunum/Performans ve Urlin Sergileme: 6grenci takimlari ddnem projesi
¢alismalarini sunar ve Urunlerini sergiler (maks. 3-4 6grenci/takim). Grup
Sunumu/Performansi: 6grenciler sunumlarini/performanslarini takim olarak
gerceklestirecektir (en fazla 3-4 6grenci/takim)

Term-Project Assignment / Student-Team Experimental Work:
e Written Team Report-1 / Experimental Design: prepared and submitted 1 week prior

Projects) i
to start of student-team experiments

e Experimental Work: Students conduct the experiments (2-3 weeks)

e Written Team Report-2 / Final Report: prepared and submitted by the end of student-
team experimental work, on the same day of presentations/performances (and
product display)

¢ Presentation/Performance and Product Display: student teams present their term-
project assignments (and display their products) (max 3-4 students/team)

Hafta Konular
1 |Laboratuvar tanitimi ve givenlik egitimi
5 Grupl: Isik mikroskobu, aseptik teknik, preparat hazirlama ve yas érnekleme,

Okaryotik mikroorganizmalarin mikroskobik incelenmesi (S&AS mikrobiol)
3 Grup2: Isik mikroskobu, aseptik teknik, preparat hazirlama ve yas érnekleme,
Okaryotik mikroorganizmalarin mikroskobik incelenmesi (S&AS mikrobiol)
4 |Grup2: Boyama yontemleri: basit ve diferansiyel (Gram) boyama/ *LabOdevl: SMA
Laboratuvar 5 |Grupl: Boyama ydntemleri: basit ve diferansiyel (Gram) boyama/ *LabOdevi: SMA
Uygulamalari 6 |Grupl: Enzim reaksiyonlari - APIZym ile enzim aktivitesi testi
7 |Grup2: Enzim reaksiyonlari - APIZym ile enzim aktivitesi testi
8 |Deneysel galisma esasli dbnem projesi: Deneysel tasarim rapor sunumu
9 |Grup2:Canli hiicre sayimi: Yayma ve dékme plak sayim yéntemleri/ *LabOdev2: Liken
10 |Grupl:Canli hiicre sayimi: Yayma ve dokme plak sayim yontemleri/ *LabOdev2: Liken

11 |Grupl:Alici ortamlarin su kalitesi igin indikatér mikroorganizmalar (membran filt.)
12 |Grup2:Alici ortamlarin su kalitesi igin indikatér mikroorganizmalar (membran filt.)
13 Grup2: Aktif camur biyokutlesinin incelenmesi — makro ve miqu_yap|lar (filamentli
mikroorganizmalar, floklar, graniller, CHI, Gram boyama)/ *LabOdev2: Liken
Grupl: Aktif camur biyokutlesinin incelenmesi — makro ve mikro yapilar (filamentli
mikroorganizmalar, floklar, graniiller, CHi, Gram boyama)/ *LabOdev2: Liken

14




(Laboratory Work)

WEEK

TOPICS

Laboratory orientation and safety instructions

Groupl: Light microscopy, aseptic technigue, wet-mount slide preparation,
examination of eukaryotic microorganisms (W&WW microbiol)

Group?2: Light microscopy, aseptic technique, wet-mount slide preparation,
examination of eukaryotic microorganisms (W&WW microbiol)

Group2: Staining: simple and differential (Gram) staining/ *Lab HW01 2 SMA

Groupl: Staining: simple and differential (Gram) staining/ *Lab HW01 2 SMA

Groupl: Enzymatic reactions — Enzyme Activity Tests with APIZym

Group2: Enzymatic reactions — Enzyme Activity Tests with APIZym

0 |N|joo|bh~| W

Experimental study-based term project: Experimental design report
presentations

Group?2: Viable Cell Count: Spread plate and pour plate techniques and
counting/ *Lab HWO02 2 Lichens

10

Groupl: Viable Cell Count: Spread plate and pour plate techniques and
counting/ *Lab HWO02 2 Lichens

11

Groupl: Indicator microorganisms for receiving water qual. (membrane filtr)

12

Group2: Indicator microorganisms for receiving water qual. (membrane filtr)

13

Group?2: Examination of activated sludge biomass — macro and micro
structures (SVI, filamentous microorganisms, flocks, Gram staining/
*Lab HWO02 2 Lichens

14

Groupl: Examination of activated sludge biomass — macro and micro
structures (SVI, filamentous microorganisms, flocks, Gram staining/

*Lab HW02 2 Lichens

Bilgisayar Kullanimi

(Computer Usage)

Deneysel donem projesi hazirlama ve 6grenci sunumlari/performanslari

Experimental term-project assignment and student presentations/performances

Diger Uygulamalar

(Other Activities)

Cevrim-

ici ve/veya cevrim-disi; videolar, animasyonlar, ders kitabi (Brock) e-kitap (telif

haklarina uygun) 6grenme unsurlari, vb.

Online and/or offline; videos, animations, learning elements of the e-book of course’s
text-book (Brock) (complying w/ copyrights), etc.

Basari
Degerlendirme
Sistemi

(Assessment
Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlan
(Midterm Exams)

1 20

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi*
(Term Paper/Project)*

Laboratuar Uygulamasi
(Laboratory Work)

20

Diger Uygulamalar
(Other Activities)

Final Sinavr*
(Final Exam)*

1

45

*Dénem projesi performansi ve yazili final sinavi birlikte degerlendirilir (20+25). Term Project Performance and written
final exam are evaluated together (20+25).




