FAKULTE / ENSTITU ADI Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM / Kimya/Analitik Kimya
ANABILIM DALI ADI

. Enstriimantal Analiz 11
DERSIN ADI

DERSIN KODU KIM3412

YEREL KREDISi 3

AKTS KREDISi 3

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABARATUVAR
SAATI

ONKOSULLAR

YARIYIL Bahar

Ingilizce, Tiirkce

DESIN DiLi

DERSIN SEVIYESi Lisans

. - Zorunlu @Kimya Lisans Program
DERSIN TURU

. . . Temel Meslek Dersleri
DERSIN KATEGORISI

DERSIN VERILIiS SEKLI Yiiz Yiize

DERSI SUNAN AKADEMIK Kimya Béliimii
BiRIM

DERSIN KOORDINATORU Fatma TURAK

ASISTAN(LAR) Ayse Enda ZAVALSIZ

Bu dersin amaci, dgrencilere analiz 6rneklerinde bulunan ¢ok kiigiik madde miktarlarinin
DERSIN AMACI analizi i¢in uygun analiz yonteminin se¢ilmesi , analizin yapilis1 ve sonuglarin yorumlanmasi
konusunda yeterli bilgi ve beceriyi kazandirmaktir.

Kromatografik analiz yontemlerinin siniflandirilmasi ve temel ilkeleri; kiitle spektroskopisi
temel ilkeleri; niikleer manyetik rezonans spektroskopisi temel ilkelerini; elektroanalitik
yontemlerin siniflandirilmasi ve temel ilkeleri; termal analiz yontemlerinin siniflandirilmasi
ve temel ilkeleri.

Ders Kitabu:

Douglas A. Skoog, Donald M. West, F. James Holler, Stanley K. Crouch (Ceviri Editorleri
Esma Kilig, Hamza Y1lmaz), Enstiirmantal Analiz Ilkeleri, 2013.

DERSIN iCERIGI

Zorunlu Kaynaklar:
Douglas A. Skoog, Donald M. West, F. James Holler, Stanley K. Crouch (Ceviri Editorleri
Esma Kilig, Hamza Y1lmaz), Enstiirmantal Analiz Ilkeleri, 2013.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Onerilen Kaynaklar:
[1] Turgut Giindiiz , Enstiirmantal Analiz, Gazi Kitapevi 11. Basim 2007.
[2] Birsen Besergil, Enstiirmantal Analiz , Gazi Kitapevi 2015.
Bu dersi basarryla tamamlayan 6grenciler,
1. Kromatografik analiz metotlarinin temel prensiplerini kavrayabileceklerdir.

.. Gaz kromatografisi analiz yontemleri ile ilgili bilgi sahibi olabileceklerdir.
Ders Ogrenim Ciktilari

2
3. Sivi kromatografisi analiz yontemleri hakkinda bilgi sahibi olabileceklerdir.
4

Kiitle spektroskopisi metotlarinin temel prensipleri hakkinda bilgi sahibi
olabileceklerdir.
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Niikleer manyetik rezonans spektroskopisinin temel ilkeleri ile ilgili bilgi
sahibi olabileceklerdir.

Elektroanalitik analiz metotlarinin temel prensiplerini kavrayabileceklerdir.
Termal analiz metotlarinin temel prensiplerini kavrayabileceklerdir.

Kullanilan cihazlarm yapist hakkinda bilgi sahibi olabileceklerdir.

Modern analiz yontemleri hakkinda bilgi sahibi olabileceklerdir.

DEGERLENDIRME SiSTEMIi
‘ Etkinlikler Say1 Katki Pay1

‘ Devam/Katihm H H

‘ Laboratuar H H

‘ Uygulama H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kii¢iik Smavlar/Stiidyo Kritigi
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. (10-15 dakika) 4 %20

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

o | |
‘ Sunum/Jiiri H H
‘ Projeler H H
‘ Seminer/Workshop H H
Ara Smavlar
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsaml1 sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
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HAFTALAR

KONULAR

On Hazirhk

Konu  Anlatimi:  Kromatografik  analiz

siniflandirilmasi ve temel ilkeleri

yontemlerinin|

Sinif-ici Uygulama (10 dk.): Kromatografik ayirmalara girig

Douglas A. Skoog, Donald M. West, F.
James Holler, Stanley K. Crouch (Ceviri

1 Editorleri Esma Kll.lgl, Hamza Yilmaz),
Sinif-ici Tartisma (10 dk.): Kromatografik ayirma prensipleri ve ];g)s sl supliiz i), A0S, (B0t
siiflandirilmast ile ilgili tartismanin yapilmasi
Konu Anlatimi: Kolon kromatografisinde eliisyon ve
kromatogram parametreleri

Douglas A. Skoog, Donald M. West, F|
Sinif-ici Uygulama (10 dk.): Kolon parametreleri  ve kolon| James Holler, Stanley K. Crouch (Ceviri
2 performansinin gelistirilmesi Editorleri Esma Kilie, Hamza Yilmaz),
Enstlirmantal Analiz Ilkeleri, 2013. (Bolim|
Sinif-ici Tartisma (10 dk.): Kolon veriminin nicel tanimlamal 26)
parametreleri ile ilgili tartigmanin yapilmasi
Konu Anlatimi: Kolon Verimini Belirleyen Kinetik Degiskenler
ve
IS)l:;I-lltg ;Jg/t%ililiama (15 dk.): Bant Genislemesinin Teorisi: van| Douglas A. Skoog, Donald M. West, F.
PIEE James Holler, Stanley K. Crouch (Ceviri

3 .. . o d Editorleri Esma Kilig, Hamza Yilmaz),
Sinif- ici .Tartlsma_l (15 dk) Kolon performansinin gelistirilmesi Enstitmantal Analiz fikeleti, 2013, (Boliny
\ve optimizasyonu ile ilgili tartismanin yapilmasi 26)

Kisa Smav 1 (15 dk.) Ders sonunda, derste islenen konulari

iceren bir kisa smavin yapilmasi

IKonu Anlatimi: Kromatografik nitel ve nicel analiz yontemleri

Simif-i¢i Uygulama (90 dk.): Kromatografik nitel ve nicel analiz Douglas A. Skoog, Donald M. West, F
Sntemleri ile ileili uyeulamalar James Holler, Stanley K. Crouch (Ceviri

4 V' griruyegu Editorleri Esma K11}(;, Hamza Yilmaz),
Sinif-ici Tartisma (15 dk.): Kromatografik nitel ve nicel analiz ]252)5 tiirmantal Analiz [lkeleri, 2013. (Bolim
lyontemleri ile ilgili tartismanin yapilmasi
Konu Anlatimi: Gaz Kromatografisi temel ilkeleri ve
uygulamalar1

.. . . . . Douglas A. Skoog, Donald M. West, F|
VSeullllf 1(;11aIIIJlZ§$ama (15 dk.): Gaz Kromatografisi temel ilkeleri] Tames Holler, Stanley K. Crouch (Ceviri

5 yeu Editorleri Esma K11}(;, Hamza Yilmaz),
Simif-i¢i Tartisma (15dk.): Gaz Kromatografisi temel ilkeleri ve| ]2:‘;1)5 el Al Lo, A0, (el
uygulamalart ile ilgili tartismanin yapilmasi
Konu Anlatimi: Sivi  kromatografisi temel ilkeleri ve
uygulamalar1
Sinif-ici Uygulama (45 dk.): Stv1 kromatografisi temel ilkeleri
ive uygulamalarina iliskin problemler Douglas A. Skoog, Donald M. West, F.

James Holler, Stanley K. Crouch (Ceviri

6 Sinif-ici Tartisma (15dk.): Sivi kromatografisi temel ilkeleri ve Editorleri Esma K11}(;, Hamza Yilmaz),

uygulamalari ilgili tartismanin yapilmasi Enstlirmantal Analiz Ilkeleri, 2013. (Bolim|
28)

Kisa Smav 2 (15 dk.) Ders sonunda, derste islenen konulari

liceren bir kisa smavin yapilmasi

Konu Anlatimi: Molekiiler Kiitle Spektrometrisi temel ilkeleri
Douglas A. Skoog, Donald M. West, F|

Sinif-ici Uygulama (30 dk.): Molekiiler kiitle spektrometrisi James Holler, Stanley K. Crouch (Ceviri

7 temel ilkeleri ve spektrometre bilesenleri Editorleri Esma Kilie, Hamza Yilmaz),

Enstiirmantal Analiz Ilkeleri, 2013. (Bolim|
20)

Smif-ici Tartisma (10dk.): Kiitle spektrometre bilesenleri ve

spektrometre bilesenleri ile ilgili tartismanin yapilmasi

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 3/14



Smav haftasina kadar islenen konularin tiimiiniin|

8 Ara Sinav tekrar edilmesi
IKonu Anlatimi: Molekiiler Kiitle Spektrometrisi temel ilkeleri
Simif-i¢ci Uygulama (40 dk.): Molekiiler kiitle spektrometrisi Lo Dl A, B, Wl Wil e F
temel ilkeleri ve nitel/ nicel lamalart James Holler, Stanley K. Crouch (Ceviri
9 emel tikelert ve mitel/ mieel uygu r Editorleri Esma K11}(;, Hamza Yilmaz),
Sinif-ici Tartisma (10dk.): Molekiiler kiitle spektrometrisi temel ]25(1)1)8 el cuelihs 11 el A0, (e
ilkeleri ve nitel/ nicel uygulamalart ile ilgili tartigmanin yapilmasi
Konu Anlatimi: Niikleer Manyetik Rezonans spektroskopisinin| 1. Douglas A. Skoog, Donald M. West, F,
temel ilkeleri James Holler, Stanley K. Crouch (Ceviri
Editorleri Esma K11}(;, Hamza Yilmaz),
Sinif-ici Uygulama (15 dk.): Nikleer manyetik rezonans Enstiirmantal Analiz Ilkeleri, 2013. (BSlim|
10 spektroskopisi temel ilkeleri 19)
Simif-i¢ci Tartisma (15 dk.): Nikleer manyetik rezonans|
spektroskopisine ile ilgili tartigmanin yapilmasi
Konu Anlatimi: Niikleer Manyetik Rezonans spektroskopisinin 1. Douglas A. Skoog, Donald M. West, F,
nitel analizde uygulamalari James Holler, Stanley K. Crouch (Ceviri
Editorleri Esma K11}(;, Hamza Yilmaz),
Sinif-ici Uygulama (90 dk.): Nikleer Manyetik Rezonans Enstiirmantal Analiz Ilkeleri, 2013. (B6lim|
1 spektroskopisinin nitel analizde uygulamalar: 19)
Smif-ici Tartisma (10dk.): Nikleer Manyetik Rezonans
spektroskopisinin nitel analizde uygulamalarinin tartigmasi
Konu Anlatimi: Elektroanalitik Kimyaya Giris 1. Douglas A. Skoog, Donald M. West, F,
James Holler, Stanley K. Crouch (Ceviri
Simif-i¢ci Uygulama (15 dk.): Elektronalitik yontemlerin temel Editorleri Esma Kilie, Hamza Yilmaz),
tanimlar1 ve ilkeleri/ uygulamalari Enstlirmantal Analiz Ilkeleri, 2013. (Bolim|
22)
Siif-ici Tartisma (15 dk.): Elektronalitik yontemlerin temel
12 . . P
tanimlar1 ve ilkeleri/ uygulamalari ile ilgili tartismanin yapilmasi
Kisa Smav 3 (15 dk.) Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi
IKonu Anlatimi: Potansiyometri ve temel ilkeleri 1. Douglas A. Skoog, Donald M. West, F.
James Holler, Stanley K. Crouch (Ceviri
Simif-i¢i Uygulama (15 dk.): Potansiyometri ve temel ilkeleri ile] Editorleri Esma Kilie, Hamza Yilmaz),
13 ilgili uygulama Enstiirmantal Analiz Ilkeleri, 2013. (Bolim|
23)
Simif-i¢i Tartisma (15 dk.): Potansiyometri ve temel ilkeleri ile]
ilgili tartigma
IKonu Anlatimi: Kulometri ve Voltametri temel ilkeleri ve
uygulamalar1
Sinif-ici Uygulama (15 dk.): Kulometri ve Voltametri temel 1.~ Douglas A. Skoog, Donald M. West, F
ilkeleri ve uyeulamalart James Holler, Stanley K. Crouch (Ceviri
14 e Editorleri Esma Kilie, Hamza Yilmaz),
Smif-ici Tartisma (15dk.): Kulometri ve Voltametri temel lzij‘l_sztlslgmantal Analiz [lkeleri, 2013. (Boliim
ilkeleri ile ilgili tartismanin yapilmasi
IKonu Anlatimi: Termal analiz yontemlerinin siniflandirilmasi ve
temel ilkeleri
Simif-i¢ci Uygulama (30 dk.): Termal analiz yo6ntemlerinin 1. Douglas A. Skoog, Donald M. West, F,
siniflandirilmasi ve temel ilkeleri uygulamalari James Holler, Stanley K. Crouch (Ceviri
15 Editorleri Esma Kilig, Hamza Yilmaz),

Smif-ici Tartisma (15dk.): Termal analiz ydntemlerinin
siniflandiriimasi ve temel ilkeleri ile ilgili tartisma

Kisa Smav 4 (15 dk.) Ders sonunda, derste islenen konulari

Enstiirmantal Analiz Tlkeleri, 2013. (Bliim|
31

liceren bir kisa smavin yapilmasi
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16 Final Islenen konularmn tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
R E

| | @

Laboratuar H H H

Ders Saati

Uygulama H H H

Arazi Calismasi H H H

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 isyiikii :

Toplam isyiikii / 30(s) :

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

Faculty of scince and Arts

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Instrumental Analysis I1

CODE

KIM3412

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Fatma TURAK

ASSISTANT(S)

Ayse Enda ZAVALSIZ

COURSE OBJECTIVES

This course aims to provide sufficient knowledge and skills in selecting the appropriate
analysis method for the analysis of very small amounts of substances found in analysis
samples, performing the analysis and interpreting the results.

COURSE CONTENT

Principles of chromatographic analysis methods; Gas chromatography; Liquid
chromatography; Mass spectroscopy; Nuclear magnetic resonance spectroscopy (NMR);
Electroanalytical analysis methods; Termal analysis methods.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Douglas A. Skoog, Donald M. West, F. James Holler, Stanley K. Crouch, Principles of
Instrumental Analysis, 2013.

Required Reading:

Douglas A. Skoog, Donald M. West, F. James Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013.

Recommended Readings:

[1] Instrumental Analysis Birsen Besergil, Gazi Puiblishing, 2015
[2] Insturmantal analiz, Turgut Giindiiz , Gazi Puiblishing, 2007 (11th edition).

Course Learning Outcomes

Upon successful completion of the course, students will be able to
1 Understand the basic principles of chromatographic analysis methods.
2 Gain knowledge about gas chromatography analysis methods.
3. Gain knowledge about liquid chromatography analysis methods.
4 Gain knowledge about the basic principles of mass spectroscopy methods.
5 Gain knowledge about the basic principles of nuclear magnetic resonance
spectroscopy.
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Understand the basic principles of electroanalytical analysis methods.
Understand the basic principles of thermal analysis methods.

Gain knowledge about the structure of the devices used.

Gain knowledge about modern analysis methods.

EVALUATION SYSTEM

Activities Percentage of Grade

‘ Attendance/Participation

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (10-15 minutes)

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

‘ Homework Assignments

‘ Presentations/Jury

‘ Project

‘ Seminar/Workshop

Mid-Terms
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

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

o  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry 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
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WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation

Lecture: Classification of chromatographic analysis

methods and basic principles

Quick Practice (10 min.): Introduction to| 1. Douglas A. Skoog, Donald M. West, F. James
1 chromatographic separations Holler, Stanley K. Crouch. Principles of

Instrumental Analysis, 2013. (Chapter 26)

In-Class Discussion (10 min.): Discussion o

chromatographic separation principles and

classification.

Lecture: Elution and chromatogram parameters i

column chromatography

Quick Practice (10 min.): Column performance 1. Douglas A. Skoog, Donald M. West, F. James
2 [parameters and improving column parameters Holler, Stanley K. Crouch. Principles of

Instrumental Analysis, 2013. (Chapter 26)

In-class Discussion (10 min.): Discussion o

parameters for quantitatively defining colu

efficiency

Lecture: Kinetic variables in the determining colum

efficiency

Quick Practice (15 min.): Theory of Band

Broadening: Van Deemter's Equation 1. Douglas A. Skoog, Donald M. West, F. James
3 Holler, Stanley K. Crouch. Principles of

In-Class Discussion (15 min.): Discussion o Instrumental Analysis, 2013. (Chapter 26)

development and optimization of column performance

Quiz 1 (15 min.) A quiz covering the topics covered i

class will be administered at the end of the lesson.

Lecture: Qualitative and quantitative analysis i

chromatographic methods

Quic Pracice 0 min: s n sttt anf] 1 Dous A Shon,Domld M. Ws . e
4 q ¥ erap Holler, Stanley K. Crouch. Principles of

Instrumental Analysis, 2013. (Chapter 26)

In-Class Discussion (15 min.): Discussion o

qualitative and quantitative analysis i

chromatographic methods

Lecture: Basic Principles and Applications of Gas

Chromatography

gllélzk ﬁzgfigﬁz (Etlsralsnéﬁ'r)(jmlz?fga Olf elenins 1. Douglas A. Skoog, Donald M. West, F. James
5 PP & graphy Holler, Stanley K. Crouch. Principles of

Instrumental Analysis, 2013. (Chapter 27)

In-Class Discussion (15 min.): Discussion on

basic  principles and  applications of  gag

chromatography

Lecture: Fundamental principles and applications of]

liquid chromatography

Quick Practice (15 min.): Problems related to the

?}lllrlgfnr;lgl?; ﬁ) e 1. Douglas A. Skoog, Donald M. West, F. James
6 grapiy Holler, Stanley K. Crouch. Principles of

In-Class Discussion (15 min.): Discussion on the]
fundamental principles and applications of liquid
chromatography

Quiz 2 (15 min.) A quiz covering the topics covered i

class will be administered at the end of the lesson.

Instrumental Analysis, 2013. (Chapter 28)
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Lecture: Fundamental Principles of Molecular Mass
Spectrometry

Quick Practice (30 min.): Apply of fundamental
principles of molecular mass spectrometry an
components

In-Class Discussion (10 min.): Discussion o
fundamental principles of molecular mass spectromet:
and components

1. Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 20)

Mid-Term

eview of all topics covered up to the exam week.

Lecture: Fundamental Principles of Molecular Mass
Spectrometry

Quick Practice (40 min.): Apply of fundamental
principles of molecular mass spectrometry and its
qualitative/quantitative applications

In-Class Discussion (15 min.): Discussion on the]
fundamental principles of molecular mass spectromet:
and its qualitative/quantitative applications

1. Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 20)

10

Lecture: Fundamental principles of nuclear magnetic
resonance spectroscopy

Quick Practice (15 min.): Apply of fundamental
principles of nuclear magnetic resonance spectroscopy

In-Class Discussion (15 min.): Discussion on nuclea
magnetic resonance spectroscopy

1. Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 19)

11

Lecture: Applications of Nuclear Magnetic Resonance
Spectroscopy in Qualitative Analysis

Quick Practice (90 min.): Applications of nuclea
magnetic resonance spectroscopy in qualitative
analysis

In-Class Discussion (10 min.): Discussion o
applications  of nuclear magnetic  resonance
spectroscopy in qualitative analysis

Quiz 3 (15 min.): Provide a quiz at the end of the]
lesson covering the topics covered in class

L.

Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 19)

12

Lecture: Introduction to Electroanalytical Chemistry

Quick Practice (15 min.): Apply of basic definitions
and principles/applications of electroanalytical methods

In-Class Discussion (15 min.): Discussion on the]
basic definitions and principles/applications o
electroanalytical methods

Quiz 3 (15 min.): A quiz covering the topics covere
in class will be administered at the end of the lesson.

1.

Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 22)

13

Lecture: Potentiometry and its basic principles

Quick Practice (15 min.): Practice on potentiome
and its basic principles

In-Class Discussion (15 min.): Discussion o
[potentiometry and its basic principles

1.Douglas A. Skoog, Donald M. West, F. James
Holler, Stanley K. Crouch. Principles of
Instrumental Analysis, 2013. (Chapter 23)

14

Lecture: Fundamental principles and applications o

coulometry and voltammetry

1. Douglas A. Skoog, Donald M. West, F.
James Holler, Stanley K. Crouch. Principles
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of Instrumental Analysis, 2013. (Chapter 24-

Quick Practice (15 min.): Apply of fundamentall 25)
principles and applications of coulometry and
voltammetry

In-Class Discussion (15 min.): Discussion on the]
fundamental principles of coulometry and voltammetry

Lecture: Classification and basic principles of thermal
analysis methods

Quick Practice (30 min.): Classification and
application of basic principles of thermal analysis|

methods 1. Douglas A. Skoog, Donald M. West, F. James
15 Holler, Stanley K. Crouch. Principles of
In-Class Discussion (15 min.): Discussion on the Instrumental Analysis, 2013. (Chapter 31)
classification and basic principles of thermal analysis|
methods
Quiz 4 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 3 42

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) 10

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Pg-l Temel kimyasal kavramlar

tanimlaylp kimya ile ilgili alanlardaki
bilgileri, uygulama arag-gereclerle
destekleyerek bilimsel yaklasimi 6n 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.

PS‘-Z Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgilerini, kimya ile
ilgili alanlardaki problemlerin incelenmesi
icin deney tasarlayip ¢Oziim ydntemi
gelistirme, uygun analitik yontemler ve
teknikler kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 analiz etme ve
yorumlama i¢in 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.
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Pg-3 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgileri kullanarak
kimya ile ilgili alanlarda karsilasilan ve
ongoriilemeyen karmagik sorunlara,
aragtirma yontemlerini kullanarak, yeni
stratejik  yaklasimlar  gelistirerek ~ ve
sorumluluk alarak ¢Oziim
iiretebileceklerdir. / 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.

Pg-4 Kimya ve ilgili alanlarda bagimsiz
olarak ve paydaslariyla ortaklasa caligmalar
ylriitebilecek ~ ve  analitik  diisiinme
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.
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PQ-S Sectikleri bir veya birden fazla
kimya uygulama alaninda (Kalite Egitimi,
Farmasétik Uriin, Biyokimyasal
Teknolojiler, Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyas1 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,
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Polymer Technology, Food Chemistry,
Environmental Chemistry, etc.).

Pg-6 Kimya alaninda yaygin olarak
kullanilan bilgisayar ve yapay zeka
teknolojileri ile en az bir programlama
dilini, problemleri ¢dzmek, veri analizi
yapmak ve simiilasyonlar gerceklestirmek
icin etkin bigimde kullanabileceklerdir. /
They will 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
firsatlarm1  degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere ulasmak
icin hayat boyu O&grenme stratejilerini
kullanabileceklerdir. / They will be able to
evaluate career opportunities in chemistry
and related fields, determine personal and
professional development goals, and utilize
lifelong learning strategies to achieve these
goals.

PS ‘-8 Bilimsel aragtirmalarini ve mesleki
faaliyetlerini  yiiriititken = dogabilecek
hukuksal sonuglar1 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

yiriittikleri ¢aligmalarda ve projelerde
kalite yOnetimi ilkelerini uygulayarak
stirecleri ve sonuglar1 kalite standartlar
cergevesinde 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.
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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  O6zglin  akademik  arastirma
yiiriitebileceklerdir. / They will be able to
conduct original academic research in
theoretical and applied chemistry.
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PC-12 ileri diizey kimya bilgilerini takip
edebilecek, kimya ile ilgili konular1 ve
aragtirmalart kimyasal terminoloji
kullanarak Tiirkge ve Ingilizcede tiim
paydaslara  s6zlii ve yazih  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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