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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

ENVIRONMENTAL BIOTECHNOLOGY / ENVIRONMENTAL BIOTECHNOLOGY

Ders Kodu / Course Code

BKM2422

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Dersin amaci, toplum igin degerli kaynaklari Gretmek ve kirletilmis cevreyi temizlemek igin
mikrobiyolojik aritim teknolojilerinin bilimsel prensiplerini 6grencilere 6gretmektir.

The proposed course is designed to teach students the scientific principles of
microbiological treatment technologies to clean up contaminated environments and to
generate valuable resources for the human society.

igerigi / Content

Ders izleyen konular icermektedir: Girig, Cevre izleme, Kanalizasyon artimi, Temiz
teknolojisi, Biyoremediyasyon, Biyoteknoloji ve Surdurilebilir teknoloji, Dogal kaynak geri
kazanimi, Cevre y6netimi ve yasalar.

The course include the following components: Introduction, Environmental monitoring,
Sewage treatment, Clean Technology, Bioremediation, Biotechnology and Sustainable
Technology, Natural resource recovery, Environmental Management and Legislation.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1.Waste water treatment for pollution control. 2nd edition. Arceivala.

2.Environmental Microbiology. R. M. Maier, I. L. Pepper ve G. P. Gerba
3.Comprehensive Biotechnology Vol. - 4. Murray Moo Young.

4.Environmental Biotechnology : Principles and Applications Rittmann, B.E., and McCarty,
P.L.,McGraw Hill, 2001.

5.Environmental Biotechnology.Alan Sacragg Oxford. University Press, USA; 2. Edition
2005.

1.Waste water treatment for pollution control. 2nd edition. Arceivala.
2.Environmental Microbiology. R. M. Maier, I. L. Pepper & G. P. Gerba
3.Comprehensive Biotechnology Vol. - 4. Murray Moo Young.

4 Biotechnology. Rehm and Reid

5.Environmental Biotechnology : Principles and Applications Rittmann, B.E., and
McCarty, P.L.,McGraw Hill, 2001.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Dr. Emre ERDEN




OGRENME GIKTILARI / LEARNING OUTCOMES

Biyolojik atik aritiminin temel unsurlarini, prensiplerini ve uygulamalarini anlamak

Able to understand elements and basic principles of biological wastewater treatment and its
application

Kirliligin boyutunun azaltiimasinda gevre biyoteknolojisi uygulamalarinda yer alan prensip, prosediir

Able to apply the principles, procedures and methods involved in the application of environmental

2 ve yontemleri uygulayabilme biotechnology in pollution abatement

- . . . . Lo . Proficiency in treatment technologies for water and wastewater, and the ability to determine the major
3 Atk su antimi icin en énemli parametrelerin belirlenmesi ve izlenmesi, atik suyun antiminda uzmanlik o

monitoring parameters for wastewater treatment.
4 Cevreden agir metallerin uzaklastirilmasinda mikroorganizmalari ve ylksek bitkileri kullanabilme yetisi The ability to apply microorganisms and higher plants for removing heavy metals from the
kazanma environment.
. . . - . The ability to use microbiological approach for remediation of heavy metal and trace organic

5 Remediyasyonda mikrobiyolojik yaklasimlar kullanabilme contaminated soils
6 Sinirli bilgi varliginda problem ¢ozebilme yetisi kazanma Problem solving skill in tackling situations with limited information.
7 eD::J:ycherln talepleri dogrultusunda ve teknik alt yapilarina gére bir dokiimanin icerigini organize Learn how to apply yield coefficient information to define substrate utilization
8 Kanitlar ve/veya yeterli bir detayli agiklama ile desteklenen olgulan bildirmek aOl:gia;nr:zZ the content of a document according to the informational needs and technical background of
9 Biyoteknolojik uygulamanin sosyal, kulturel, siyasi ve gevresel hususlarini anlama Communicate facts supported by evidence and/or sufficiently detailed explanation
10 Bilimsel literatuir ve ilgili kaynaklar bagimsiz olarak arastirabilme Submit written work without errors in spelling, punctuation, and usage
11 Toplumsal sorunlar ele alindiginda biyoteknolojide biyokimyagerin roliinii anlamak. Understand the social, cultural, political and environmental impacts of biotechnological practice
12 Sinif galigmalarina katilarak grup tartismalar ve problem ¢6zme yeteneginde deneyim kazanmak Independently research scientific literature and related references
13 Son verileri takip edebilmek Understand the role Biochemist in Biotechnology in addressing societal challenges.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

1 Gevre: Temel kavramlar ve konular

Environment : Basic concepts and issues.

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Cevre Kirliligi: Kirlilik tipleri, Kirlilik 6lgiim yontemleri, Cevre yonetim
metodolajisi, - problem ¢6zimu yaklasimlar ve sinirlamalari

Environmental Pollution : Types of pollution, Methods for
measurement of pollution; Methodology of environmental
management - The problem solving approach and its limitations.

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ;;{lg:i(ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

Su kirliligi ve kontrolu: Nadir dogal kaynak olarak su, su yonetimi
3 gereksinimi, Su kirliliginin kaynaklari, Atik su toplama, Atik su artimi -
Fiziksel, kimyasal ve biyolojik aritim prosesleri

Water pollution and its control : Water as a scarce natural resource,
Need for water management, Measurement of water pollution,
Sources of water pollution, Waste water collection, Waste water
treatment - Physical, chemical and biological treatment processes.

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;ﬁ;gﬁgj&iﬁz Methods On Hazirlik / Preliminary

Techniques

Mikrobiyolojik atik su aritimlari, Aerobik proses, Aktif gamur,
4 Oksidasyon havuzlarn, Damlatmali filtreler, kuleler, déner diskler,
doner tamburlar

Microbiology of waste water treatments: Aerobic process, Activated
sludge, Oxidation ditches, Trickling filters, towers, rotating discs,
rotating drums, oxidation ponds.

gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁill(rreri/(')l'r;:&i\r/lz Methods On Hazirlik / Preliminary

Technigues

Anaerobik prosesler, Anaerobik ¢iiriitme, Anaerobik filtreler,
Anaerobik gcamur reaktorleri

Anaerobic processes: Anaerobic digestion, Anaerobic filters, Up flow
anaerobic sludge blanket reactors.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Cestili endistrilerin atik sularinin aritim semalar
Treatment schemes for waste waters of dairy, distillery, tannery,
sugar, antibiotic industries.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Cevrede ksenobiyotik yikiminin mikrobiyolojisi, Ekolojik
7 degerlendirmeler, yikim davranigi ve yikici plazmitler; Hidrokarbonlar,
sunstitiie hidrokarbonlar, petrol kirlilig, strfaktanlar, pestisitler
Microbiology of degradation of Xenobiotics in environment: Ecological
considerations, decay behaviour & degradative plasmids;
Hydrocarbons, substituted hydrocarbons, oil pollution, surfactants,
pesticides.
. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid-term exam
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary
Techniques
9 Kontamine toprak ve sulak alanlarin biyoremediyasyonu
Bioremediation of contaminated soils and waste land.
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Entegre pest yonetiminde biyopestisitler
Biopesticides in integrated pest management.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgrils)rgsgig Methods On Hazirlik / Preliminary
Techniques
11 Kati atiklar: Kaynaklar ve yonetimi(Kompostlastirma, gdmme, yakma,

metan uretimi)

Solid wastes: Sources and management (Composting, wormiculture
and methane production).
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Temiz teknolojiler
Clean Technologies
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Kiresel gevre problemleri: Ozon tabakasi, UV-B, Sera etkisi ve asit
yagmurlar, etkileri ve yonetimi icin biyoteknolojik yaklagimlar
Global environmental problems: Ozone depletion, UV-B, Green
house effect and acid rain, their impact and biotechnological
approaches for management.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Cevre politikalar ve yasalar
Environmental Policy & Legislation
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Dénem Projesi Sunumu
Project presentation
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Takim/Grup Calismasi / Team/Group Work 2 5.00 10.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Okuma / Reading 2 5.00 10.00
Proje Hazirlama / Project Preparation 2 10.00 20.00
Proje Sunma / Project Presentation 2 5.00 10.00
Rehberli Problem G6ziimu / Tutorial 14 2.00 28.00
Bireysel Calisma / Self Study 2 5.00 10.00
Toplam / Total: 26 36.00 92.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 92.00/30.00 = 3.07 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 92.00 / 30.00 = 3.07 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.1.2

113

114

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9 |1.1.10(1.1.11]1.1.12|1.1.13

1.1.14

1.1.15

1.Biyolojik atik aritiminin temel
unsurlarini, prensiplerini ve
uygulamalarini anlamak / Able
to understand elements and
basic principles of biological
wastewater treatment and its
application

2 Kirliligin boyutunun
azaltlmasinda gevre
biyoteknolojisi uygulamalarinda
yer alan prensip, prosedir ve
yontemleri uygulayabilme /
Able to apply the principles,
procedures and methods
involved in the application of
environmental biotechnology in
pollution abatement
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3.Atik su aritimi igin en 6nemli
parametrelerin belirlenmesi ve
izlenmesi, atik suyun aritiminda
uzmanlik / Proficiency in
treatment technologies for
water and wastewater, and the
ability to determine the major
monitoring parameters for
wastewater treatment.

4.Cevreden agir metallerin
uzaklastinimasinda
mikroorganizmalari ve yuksek
bitkileri kullanabilme yetisi
kazanma / The ability to apply
microorganisms and higher
plants for removing heavy
metals from the environment.

5.Remediyasyonda
mikrobiyolojik yaklagimlari
kullanabilme / The ability to use
microbiological approach for
remediation of heavy metal and
trace organic contaminated
soils

6.Sinirh bilgi varliginda problem
cozebilme yetisi kazanma /
Problem solving skill in tackling
situations with limited
information.

7.Dinleyicilerin talepleri
dogrultusunda ve teknik alt
yapilarina goére bir dékiimanin
icerigini organize etme / Learn
how to apply yield coefficient
information to define substrate
utilization

8.Kanitlar ve/veya yeterli bir
detayli aciklama ile
desteklenen olgulan bildirmek /
Organize the content of a
document according to the
informational needs and
technical background of
audience
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9.Biyoteknolojik uygulamanin
sosyal, kiiltrel, siyasi ve
cevresel hususlarini anlama /
Communicate facts supported
by evidence and/or sufficiently
detailed explanation

10.Bilimsel literatir ve ilgili
kaynaklar bagimsiz olarak
arastirabilme / Submit written 5 5
work without errors in spelling,
punctuation, and usage

11.Toplumsal sorunlar ele
alindiginda biyoteknolojide
biyokimyagerin rolini
anlamak. / Understand the 4 5
social, cultural, political and
environmental impacts of
biotechnological practice

12.Sinif galigmalarina katilarak
grup tartismalari ve problem
¢6zme yeteneginde deneyim
kazanmak / Independently
research scientific literature
and related references

13.Son verileri takip
edebilmek / Understand the
role Biochemist in 5 5
Biotechnology in addressing
societal challenges.

Katki Dlizeyi / Contribution Level : 1-Cok Duisiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high

9/9




