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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

AQUATIC ENVIRONMENTS OF HEAVY METAL BIOREMEDIATION / AQUATIC ENVIRONMENTS OF HEAVY METAL BIOREMEDIATION

Ders Kodu / Course Code

FBT678-13

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master's Degree / Master's Degree

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Formal Education / Formal Education

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu ders, 6grencilere agir metallerin sudan canlilar tarafindan etkili bir sekilde
uzaklastirilabildigini ve uzaklastirmanin nasil olacagini géstermeyi amaglamaktadir

This course will be aimed to teach heavy metal remediation with the living organism
from aquatic environments and how to bioremediation process work.

igerigi / Content

Dersin iceriginde, agir metalin 6zelliklerini gerekli ve gerekli olmayan metalleri, agir metal
birikimini etkileyen fiziksel, kimyasal ve biyolojik faktorleri, fitoremediasyonu,
zooremediasyonu ve mikrobial remediasyonu, basarili olmus dogal ortam ve laboratuar
calismalarini gérecekler ve laboratuar ortaminda ¢alismalarin nasil yuratildagini
o6grenecekler.

Characteristics of heavy metals, essential and non-essential heavy metals, physical,
chemical, biological factors which influence heavy metal accumulation,
phytoremediation, zooremediation, microbial remediation, success bioremediation
studies at the laboratory and at the natural aquatic environment. Also to learn how the
bioremediation process work at the laboratory conditions.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Introduction to Phytoremediation of Contaminated Groundwater, (James E. Landmeyer,
Springer-2012)

Trace elements in the environment Biogeochemistry, Biotechnology, and Bioremediation,

(M.N.V. Prasad Kenneth S. Sajwan Ravi Naidu, Taylor Francis-2006)

Introduction to Phytoremediation of Contaminated Groundwater, (James E.
Landmeyer, Springer-2012)

Trace elements in the environment Biogeochemistry, Biotechnology, and
Bioremediation, (M.N.V. Prasad Kenneth S. Sajwan Ravi Naidu, Taylor Francis-2006)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Yard. Dog. Dr. Evren Tunca




OGRENME GIKTILARI / LEARNING OUTCOMES

Agir metalin 6nemini anlar

Agir metal biyoremediasyonunun ne oldugunu 6grenir

Laboratuar ortaminda basit diizeyde biyoremediasyon ¢alismalan ydrdtebilir

Learn the importance of heavy metals

Learn the process of bioremediation

Learn how to basically practice heavy metal bioremediation studies at the laboratory conditions.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Agir metallerin genel 6zellikleri, esansiyel ve esansiyel olmayan agir
metaller ve agir metallerin birikimi
General characteristics of heavy metals, essential and non-essential
heavy metals and the accumulation of heavy metals
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Suda ve dokuda agir metalin tespiti
Determination of heavy metals at the water and at the tissues
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Fitoremediasyon, zooremediasyon ve mikrobial remediasyon
Phytoremediation, zooremediation and microbial remediation
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Laboratuar ortaminda agir metallerin remediasyonu
Remediation of heavy metals at the laboratory conditions.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Dogal sucul ortamda agir metallerin remediasyonu

Remediation of heavy metals at the natural aquatic environments
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Sinerjistik ve antagonistik etki
Synergistic and antagonistic effects
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Genel tekrar
An overview
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid-term exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Basarill bioremediasyon caligmalarinin incelenmesi
Investigations of success bioremediation studies at the literature
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Laboratuarda deney icin kulturlerin kurulmasi
Cultivation for bioremediation experiment
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Kdltirin izlenmesi ve EC50, LC50 ve probit analizi

Survey of the cultures, LC50, EC50 and probit analysis
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Laboratuar ortaminda dozlarin verilmesi
Doses application at the laboratory conditions
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Sonuglarin alinmasi
Obtain of the results
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Sonuglarin tartigiimasi
Interpret of the results
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Genel tekrar
An overview
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Yariyil sonu sinavi

Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Nii)l/tlaér Perc_:ent_age of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
S2ht | Poronige
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

Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 4.00 56.00
Laboratuvar / Laboratory 10 2.00 20.00
Rapor Hazirlama / Report Preparation 1 14.00 14.00
Rapor Sunma / Report Presentation 1 2.00 2.00
Makale Yazma / Writing Paper 1 72.00 72.00
Makale Kritik Etme / Criticising Paper 1 2.00 2.00
Laboratuvar Ara Sinavi / Report 1 10.00 10.00
Toplam / Total: 31 110.00 180.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 180.00/30.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 180.00 / 30.00 = 6.00 ~ 6.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes

Learning Outcomes 111211 (212(213 (214 (311|312 (3.1.3|321 (331|341 (342
1.Agir metalin 6nemini anlar / 4 4 4 4 1 1 4 3 2 2 2 1
2.Agir metal

biyoremediasyonunun ne 4 4 4 4 1 1 4 3 2 3 1 1

oldugunu égrenir /

3.Laboratuar ortaminda basit
dlizeyde biyoremediasyon 5 5 5 5 1 1 5 1 5 3 1 1
calismalan yuratebilir /

4./ Learn the importance of
heavy metals

5./ Learn the process of
bioremediation

6./ Learn how to basically
practice heavy metal
bioremediation studies at the
laboratory conditions.

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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