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Hiisnii CANKURTARAN

ASISTAN(LAR)
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DERSIN AMACI

Bu dersin amaci, 6grencilere elektroanalitik yontemlerin ¢ok ¢esitli maddelerin cinsi ve
miktarinin tayininde, kimyasal ve elektrokimyasal davramislarmin incelenmesinde nasil
kullanilacagi konusunda yeni yetenekler kazandirmaktir.

DERSIN iCERIGI

Analiz  yontemlerine genel bakis; elektroanalitik  yontemlerin  siniflandirilmast:
potansiyometrik analiz yontemleri: redoks titrasyonlari, iyon segici elektrotlar, asit baz
titrasyonlar1, ¢oktiirme titrasyonlari, komplekslesme titrasyonlari; iletkenlik direng 6lglim
yontemleri: kondiiktometri-kondiiktometrik titrasyonlar ve empedans spektroskopisi;
voltametrik-amperometrik yontemler: dogrusal taramali voltametrik yontemler, dongiilii
voltametri, pulslu voltametrik yontemler, amperometri, kronoamperometri; bu yontemlerin
uygulanmasinda gerekli elektrokimyasal hiicrelerin se¢imi, kurulmasi ve yapilan iglemler.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR

Onerilen Kaynaklar:

[1] Peter T.K., William R.H. “Laboratuary techniques in electroanalytical chemistry” 2.Ed.
New York : Marcel Dekker, Inc. , 1996.

[2] Wang J. “Analytical electrochemistry” 3. Ed., N.J. : Wiley-VCH , 2006.

[3] Allen J.B, Larry, R. “Faulkner Electrochemical methods: fundamentals and applications”
2. Ed. New York : Wiley , 2001.

[4] Skoog D.A., James Holler F.,Timothy A.N. ¢ev.ed. Esma Kilig, Fitnat Késeoglu, Hamza
Yilmaz, “Enstriimantal analiz ilkeleri” 5. Ed., Ankara, Bilim Kitabevi, 1998.

[S] Holze, R., “Experimental electrochemistry : a laboratory textbook”, Weinheim : Wiley-
VCH, 2009.

Ders Ogrenim Ciktilari Bu dersi bagarryla tamamlayan 6grenciler,
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Elektroanalitik yontemlerin esaslar1 hakkinda bilgi kazanabileceklerdir.

Bu yontemlerin kullanilmasi i¢in gereken islemler ve bu amagla kullanilacak
yontemler, elektrotlar ve cihazlar hakkinda bilgi kazanabileceklerdir.

Cesitli yontemlerle olgiilen elektriksel biiyiikliiklerle madde miktari, cinsi ve
davranisi arasinda iliski kurma yetenegi kazanabileceklerdir.

Analizi amaglanan madde i¢in uygun yontemler ve elektrokimyasal hiicreler
tasarlama yetenegi kazanabileceklerdir.

Kazanimlarii mesleki hayatlarinda, bilimsel ve teknolojik ARGE ¢aligmalarinda
yeni iiriinler gelistirilmesinde kullanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri: 14 %5

- Tiim derslere katilim 100 puan olmak iizere bagil puanlama

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Onceki derslerde islenen konular kapsayan ve ara sinavlara
hazirlik amaciyla 6rnek sorularin sorulmasi
e  Format: Yiiz yiize kisa sinav (10-20 dakika)
2 %10
e  Detayh Degerlendirme Kriterleri:
-Derste islenen konular1 yorumlayabilme ve ilgili problemleri
¢Ozebilme
Odev:
e icerik: Derste islenen temel kavramlarin pekistirilmesi, teorik
bilgilerin problem ¢dzme, raporlama ve yorumlanmasi i¢in bilgisayar
programlar1 kullanilarak uygulamasi amaciyla 6dev verilmesi
e  Format: Yazili raporlar 1 %10
e  Detayh Degerlendirme Kriterleri:
- Kavramlar1 ve yontemleri problem ¢ézlimiinde uygulayabilme ve
rapor haline getirebilme
Sunum/Jiiri:
‘ Proje: H H
‘ Seminer/Workshop H H
Ara Smavlar: o
e Teariks Qinav haftacina kadar iclenen kannlarn tiimiinii kancavan 1 %035
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kapsaml1 sorular
Format: Yiiz yiize. Smav (90 dakika)
Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi

Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

Doénem ici Cahsmalarin Basari Notuna Katkis

Final Sinavinin Basar1 Notuna Katkisi

TOPLAM

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

KONULAR On Hazirhk

Konu Anlatimi: Analitik Yontemler- Elektroanalitik Y6ntemlerin|
Temel Esaslar1

Konu Anlatimi: Potansiyometri . Ders Notlar1

. Ders Notlar1

Konu Anlatimi: Potansiyometri . Ders Notlar1
Konu Anlatimi: Potansiyometri . Ders Notlar1

Konu Anlatimi: Potansiyometri . Ders Notlar1

Konu Anlatim: {letkenlik ve Diren¢ Olciim Yontemleri 1. Ders Notlar
Konu Anlatim: {letkenlik ve Diren¢ Olciim Yontemleri 1. Ders Notlar

Sinav haftasina kadar islenen konulari kapsaya

/Ara Smav 1
sinav yapilmast

Konu Anlatimi: Voltametrik-Amperometrik Yontemler . Ders Notlar1

Konu Anlatimi: Voltametrik-Amperometrik Yontemler . Ders Notlar1
Konu Anlatimi: Voltametrik-Amperometrik Yontemler . Ders Notlar1

Konu Anlatimi: Voltametrik-Amperometrik Yontemler . Ders Notlar1
Konu Anlatimi: Voltametrik-Amperometrik Yontemler . Ders Notlar1

Konu Anlatimi: Elektroanalitik Yo6ntemlerin, Hiicrelerin ve
Calisma Elektrotlarinin Se¢iminde G6zoniinde Bulundurulmasi . Ders Notlar1
Gereken Unsurlar

Konu Anlatimi: Elektroanalitik Yo6ntemlerin, Hiicrelerin ve
Calisma Elektrotlarinin Se¢iminde G6zoniinde Bulundurulmasi . Ders Notlar1
Gereken Unsurlar

Final [slenen konularin tiimiinii kapsayan sinav yaptlmasi

AKTS iSYUKU TABLOSU

Etkinlikler Toplam isyiikii

Ders Saati 42

Laboratuar

Uygulama (sozlii Sinav)

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 3/10



Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Electroanalytical Methods

CODE

KIM3512

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Hiisnii CANKURTARAN

ASSISTANT(S)

Ayse Enda ZAVALSIZ

COURSE OBJECTIVES

The aim of this course is to provide students with new skills on how to use
electroanalytical methods in determining the type and quantity of a wide variety of
substances and in studying their chemical and electrochemical behavior.

COURSE CONTENT

Introduction to the analytical methods; classification of electroanalytical methods:
potentiometric analytical methods: Redox titrations, ion selective electrodes, acid-base
titrations, precipitation titrations, complexometric titrations: the methods of conductance-
resistance measurement: conductometry-conductometric titrations and impedance
spectroscopy; voltammetric-amperometric methods: linear sweep voltammetry, cyclic
voltammetry  methods, pulse techniques in  voltammetry, amperometry,
chronoamperometry.

RECOMMENDED OR REQUIRED
READINGS

Recommended Readings:

[1] Peter T.K., William R.H. “Laboratuary techniques in electroanalytical chemistry”
2.Ed. New York : Marcel Dekker, Inc. , 1996.

[2] Wang J. “Analytical electrochemistry” 3. Ed., N.J. : Wiley-VCH , 2006.

[3] Allen J.B, Larry, R. “Faulkner Electrochemical methods: fundamentals and
applications” 2. Ed. New York : Wiley , 2001.

[4] Skoog D.A., James Holler F.,Timothy A.N. ¢ev.ed. Esma Kili¢, Fitnat Koseoglu,
Hamza Yilmaz, “Enstriimantal analiz ilkeleri” 5. Ed., Ankara, Bilim Kitabevi, 1998.

[5] Holze, R., “Experimental electrochemistry : a laboratory textbook”, Weinheim :
Wiley-VCH , 2009.

Course Learning Outcomes

Upon successful completion of the course, students will be able to
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Gain knowledge about the principles of electroanalytical methods.

Learn information related with the procedures in electrochemical applications,
electrodes and devices.

Gain skills to establish a relationship between the electrical parameters and the
type and quantity of chemical compounds.

Have skills to construct an analytical method and electrochemical cell for the
target analyte.

Use their achievements in the development of new products in their
professional lives, scientific and technological research and development
studies.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance in the course.

o  Detailed Assessment Criteria: 14 %5

Relative scoring, with participation in all courses being 100 points

‘ Laboratory H H

‘ Application (Oral Examination): H H

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Asking sample questions covering topics covered in
previous courses and preparing for midterm exams

e  Format: Face-to-face multiple-choice quiz (10-20 minutes) 2 %10

e  Detailed Assessment Criteria:

- Ability to interpret the topics covered in the course and solve related
problems

Homework Assignments:
e  Content: Assigning homework to reinforce the basic concepts
covered in the course and to apply theoretical knowledge using
computer programs for problem solving, reporting and interpretation.

e  Format: Written reports 1 %10
e  Detailed Assessment Criteria:

- Ability to apply concepts and methods in problem solving and
prepare reports

‘ Presentations/Jury: H H ‘

‘ Project: H H ‘

‘ Seminar/Workshop H H ‘

Midterms:
e  Content: Comprehensive questions covering all topics covered up to
the exam week 1 %35

e  Format: Face-to-face written exam. (90 minutes).
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o  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to catry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100

COURSE OUTLINE

Related Preparation

Lecture: Analytical Methods- Main Principles o
Electroanalytical Methods

. Lecture Notes

Lecture: Potentiometry

. Lecture Notes

Lecture: Potentiometry

. Lecture Notes

Lecture: Potentiometry

. Lecture Notes

Lecture: Potentiometry

. Lecture Notes

Lecture: The Methods of Conductance and Resistance
Measurements

. Lecture Notes

Lecture: The Methods of Conductance and Resistance]
Measurements

. Lecture Notes

Midterm 1

onducting an exam that covers the topics covered up until the
pxam week

Lecture: Voltammetric-Amperometric Methods

. Lecture Notes

Lecture: Voltammetric-Amperometric Methods

. Lecture Notes

Lecture: Voltammetric-Amperometric Methods

. Lecture Notes

Lecture: Voltammetric-Amperometric Methods

. Lecture Notes

Lecture: Voltammetric-Amperometric Methods

. Lecture Notes

Lecture: Some Critical Points in Coosing of the
Electroanalytical Methods, Cells and Working
Electrodes

. Lecture Notes

Lecture: Some Critical Points in Coosing of the
Electroanalytical Methods, Cells and Working 1.
Electrodes

Lecture Notes

Final An exam covering all the topics covered

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
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Course Hours

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

20

Final (Examination Duration + Examination Prep. Duration)

20

Total Workload: H

Total Workload / 30(h): H
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Pg-l Temel kimyasal kavramlar1 tanimlayip
kimya ile ilgili alanlardaki bilgileri, uygulama
arag-gereclerle destekleyerek bilimsel yaklagimi
on plana alacak sekilde ileri diizeydeki kuramsal
ve uygulamali bilgileri kazanabileceklerdir. /They
will be able to define basic chemical concepts and
gain advanced theoretical and applied knowledge
in chemistry-related fields, supporting their
knowledge with practical tools and equipment,
emphasizing a scientific approach.

19}
I
I
1
19}

PS ‘-2 Alanlarinda edindikleri ileri diizey teorik
ve uygulamali bilgilerini, kimya ile ilgili
alanlardaki problemlerin incelenmesi i¢in deney
tasarlaylp ¢Oziim yontemi gelistirme, uygun
analitik yontemler ve teknikler kullanarak
problemleri ¢6zme, verileri toplama, sonuglari
analiz etme ve yorumlama igin
kullanabileceklerdir. /They will be able to use the
advanced theoretical and applied knowledge they
have acquired in their fields to design experiments
and develop solution methods for examining
problems in chemistry-related fields, solve
problems using appropriate analytical methods
and techniques, collect data, analyze and interpret
results.

I
19}
19}
19}
19}

PS ‘-3 Alanlarinda edindikleri ileri diizey teorik
ve uygulamal1 bilgileri kullanarak kimya ile ilgili
alanlarda karsilagilan ve dngoriilemeyen karmasik
sorunlara, arastirma yontemlerini kullanarak, yeni
stratejik yaklasimlar gelistirerek ve sorumluluk
alarak ¢oziim {retebileceklerdir. /They will be
able to use the advanced theoretical and applied
knowledge they have acquired in their fields to
produce solutions to unforeseen and complex
problems encountered in chemistry-related fields
by using research methods, developing new
strategic approaches, and assuming responsibility.

19}
I
I
1
19}

PS ‘-4 Kimya ve ilgili alanlarda bagimsiz olarak
ve paydaslariyla ortaklasa caligmalar
yiiriitebilecek ve analitik diistinme yetenegini
kullanabileceklerdir. /They will be able to conduct
studies independently and collaboratively with
stakeholders in chemistry and related fields and
utilize their analytical thinking skills.

I
I
I
19}
I

PC-5 Segtikleri bir veya birden fazla kimya
uygulama alaninda (Kalite Egitimi, Farmasotik
Uriin, Biyokimyasal —Teknolojiler, ~Polimer
Teknolojisi, Gida Kimyasi, Cevre Kimyasi vb)
uzman statiisii kazanabileceklerdir. /They will be
able to achieve expert status in one or more
chemistry application areas of their choice
(Quality Education, Pharmaceutical Products,
Biochemical Technologies, Polymer Technology,
Food Chemistry, Environmental Chemistry, etc.).

PS ‘-6 Kimya alaninda yaygin olarak kullanilan
bilgisayar ve yapay zeka teknolojileri ile en az bir
programlama dilini, problemleri ¢6zmek, veri
analizi yapmak ve simiilasyonlar gergeklestirmek
i¢in etkin bigimde kullanabileceklerdir. /They will

I
I
I
19}
19}

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 9/10




be able to effectively use computer and artificial
intelligence technologies commonly used in
chemistry, as well as at least one programming
language, to solve problems, analyze data, and
perform simulations.

Pg-7 Kimya ve ilgili alanlardaki kariyer
firsatlarin1  degerlendirerek kisisel ve mesleki
gelisim hedeflerini belirleyebilecekler ve bu
hedeflere ulasmak i¢in hayat boyu 0Ogrenme
stratejilerini kullanabileceklerdir. /They will be
able to evaluate career opportunities in chemistry
and related fields, set personal and professional
development goals, and utilize lifelong learning
strategies to achieve these goals.

Pg‘-8 Bilimsel arastirmalari1  ve mesleki
faaliyetlerini yiirtitiirken dogabilecek hukuksal
sonuglart dikkate alarak mesleki etik ilkeler ile
toplumsal ve evrensel degerler dogrultusunda ve
sosyal sorumluluk bilinci ve adalet duygusuyla
hareket edebileceklerdir. /They will be able to act
in accordance with professional ethical principles,
social and universal values, and with a sense of
social responsibility and justice, considering the
legal consequences that may arise in conducting
their scientific research and professional activities.

Pg-9 Bireysel ya da takim olarak yiiriittiikleri
calismalarda ve projelerde kalite yonetimi
ilkelerini uygulayarak stiregleri ve sonuclari kalite
standartlari gercevesinde
degerlendirebileceklerdir. /They will be able to
apply quality management principles in studies
and projects conducted individually or as a team,
and evaluate processes and results within the
framework of quality standards.

PC-10 Belirli bir kimya ile ilgili konu
hakkinda literatiir taramasi yaparak giivenilir bilgi
kaynaklarini etkin bir sekilde kullanabileceklerdir.
/They will be able to effectively use reliable
information sources by conducting a literature
review on a specific chemistry-related topic.

Pg-ll Teorik ve uygulamali kimya alaninda
O0zglin akademik aragtirma yiiriitebileceklerdir.
/They will be able to conduct original academic
research in theoretical and applied chemistry.

PC-12  ileri diizey kimya bilgilerini takip
edebilecek, kimya ile ilgili konular1 ve
arastirmalart  kimyasal terminoloji  kullanarak
Tiirkce ve Ingilizcede tiim paydaslara sozlii ve
yazili olarak aktarabileceklerdir. /They will be
able to follow advanced chemistry information
and convey chemistry-related topics and research
to all stakeholders verbally and in writing in
Turkish and English using chemical terminology.
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