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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

ACCUMULATION OF HEAVY METALS IN AQUATIC ENVIRONMENTS / ACCUMULATION OF HEAVY METALS IN AQUATIC ENVIRONMENTS

Ders Kodu / Course Code

FBT677-13

Ders Tiru / 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 Yil / Year

1

Ogretim Sistemi / Teaching System

Formal Education / Formal Education

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu ders, 6grencilere agir metallerin 6zelliklerini, dogada ve canlilardaki birikimini, gerekli
olan ve gerekli olmayan agir metallerin etkilerini, canl dokularindaki birikim farklarinin
nedenlerini 6gretmeyi ve dogada ve canlilarda agir metallerin nasil tespit edilecegini
gOstermeyi amaclamaktadir.

This course will be aimed to teach characteristics of heavy metals, accumulation at the
nature and at the livings, effects of essential and non-essential metals, reasons of the
accumulation difference at the tissues and also to teach how to determine heavy metal
presence at the nature and at the livings

igerigi / Content

Dersin iceriginde, agir metallerin ne oldugu, canlilar igin niye 6énemli oldugu, sucul
ortamlarda ve sucul canlilarda neden birikim egiliminde oldugu, birikimin etkilerinin ne
oldug@u yer almaktadir. Ayrica sucul ortamlarda ve sucul canlilarda goériilen agir metal
miktarinin nasil tespit edileceginin, ydntemlerini ve uygulamalarini da icermektedir

In this lecture, Il be contented in which general information about heavy metals, why
it is important for livings, why and how it is accumulating at the nature and at the
aquatic livings and what are the effects of the accumulation. As well as this course
contains methods and applications for the detections of heavy metals at the aquatic
environments and at the aquatic livings.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

10gretim lyesi ders notlari

2Heavy Metals in Natural Waters: Applied Monitoring and Impact Assessment (James W.

Moore, S. Ramamoorthy, Springer-Verlag, 1984)
3Heavy Metals in the Environment (B. Sarkar, Marcel Dekker-New York 2002)

1Lecture notes

2Heavy Metals in Natural Waters: Applied Monitoring and Impact Assessment (James
W. Moore, S. Ramamoorthy, Springer-Verlag, 1984)

3Heavy Metals in the Environment (B. Sarkar, Marcel Dekker-New York 2002)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Yard. Dog. Dr. Evren Tunca




OGRENME GIKTILARI / LEARNING OUTCOMES

Agir metallerin 6nemini anlar

Agir metallerin sucul ekosistem lzerindeki etkisini bilir

Sucul ortamda basit diizeyde agir metal birikim galismasi gergeklestirebilir

Learn the importance of heavy metals

Learn the effects of heavy metals on the aquatic environments

Learn how to basically practice heavy metal accumulation studies at the aquatic environments.

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 ve kaynaklari
General information of heavy metals, sources of heavy metals
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Esansiyel ve esansiyel olmayan metaller ve rolleri
Functions of essential and non-essential metals
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Agir metallerin sucul ortamda birikme egilimi, sucul canlilara ve
ekosisteme etkileri
Accumulations of heavy metals at the aquatic environments and its
effect on aquatic environment and livings
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Agir metallerin canli dokularindaki birikimi ve bu birikimi etkileyen
faktorler
Accumulation of heavy metals at the tissues and the factors which
effects this accumulation
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Metallothioneinlerin rolleri

Functions of Metallothionein
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Bazi 6nemli agir metal birikim ¢alismalari ve literatiir incelemesi
Some important heavy metal studies and literature research
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Genel tekrar
An overview
. . Ogretim Yoéntem ve . .
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/(')rgt:cr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
9 Agir metal tespiti icin suda, sedimentte ve sucul canlilarda kullanilan
farkli yéntemler
Different methods for the determination of heavy metals at water,
sediments and aquatic livings
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzerils)l'r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Agir metal analizi igin su,
10 sediment ve farkli sucul canlh
orneklerinin toplanmasi ve
ornekleri saklama kosullari
Collect of water, sediment and
some aquatic livings as a sample
and their conditions of storage
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgrils)rgsgig Methods On Hazirlik / Preliminary
Techniques
11 Orneklerin diseksiyonu ve

dokularin ayriimasi

Samples dissection and
separation of tissues
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Bernhard yéntemine gore
12 orneklerin kurutulmasi, tartiimasi
ve yakilmasi
Samples drying, weighing and
burning according to Bernhard
method
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Bernhard yéntemine gore kullerin
13 asitlenmesi ve seyreltiimesi,
orneklerin agir metal okutmasina
hazir hale getirilmesi
Acidify of ashes, samples dilution
and preparations of the samples
for device measurement.
. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\rgz Methods On Hazirlik / Preliminary
Techniques
14 Agir metal okutmasi sonucu
verilerin igslenmesi
Process of the data
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cr:ui\rgz Methods On Hazirlik / Preliminary
Techniques
15 Genel Tekrar
An overview
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ;;{lg:i(ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
16 Yariyil sonu sinavi

Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 34
Deney / Experiment 1 33
Makale Kritik Etme / Criticising Paper 1 33
Toplam / Total: 3 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Katki Yuzdesi /
N?J?th)ér 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
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 16 4.00 64.00
Laboratuvar / Laboratory 8 3.00 24.00
Deney / Experiment 1 15.00 15.00
Rapor Hazirlama / Report Preparation 1 15.00 15.00
Makale Yazma / Writing Paper 1 20.00 20.00
Makale Kritik Etme / Criticising Paper 1 15.00 15.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 5 2.00 10.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 5 3.00 15.00
Toplam / Total: 40 81.00 182.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 182.00/30.00 = 6.07 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 182.00 / 30.00 = 6.07 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes

Learning Outcomes 111211 (212213214 311312 (31.3|3.21(33.1[34.1|34.2
1.Agir metallerin 6nemini

anler / 5 4 5 5 1 1 4 3 5 3 3 3

2.Agir metallerin sucul
ekosistem Uzerindeki etkisini 5 4 5 5 1 1 4 3 5 3 3 3
bilir /

3.Sucul ortamda basit diizeyde
agir metal birikim galismasi 5 4 5 5 1 1 4 3 5 3 3 3
gerceklestirebilir /

4./ Learn the importance of
heavy metals

5./ Learn the effects of heavy
metals on the aquatic
environments

6. / Learn how to basically
practice heavy metal
accumulation studies at the
aquatic environments.

Katki Dlzeyi / 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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