2025 - 2026 / KiM293 - ANALYTICAL CHEMISTRY / ANALYTICAL CHEMISTRY

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

ANALYTICAL CHEMISTRY / ANALYTICAL CHEMISTRY

Ders Kodu / Course Code

KimM293

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

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

Haftalik Laboratuar Saati / Course 2.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

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

Ogrencilerin, sulu gézeltide olusan asit-baz, gékelme-gdziinme, komplekslesme ve
indirgenme-ylkseltgenme dengelerini ve bunlara iliskin hesaplamalari, bu tiirden
tepkimelere dayali nitel ve nicel analizleri kavramasini, kimi maddeleri tanimasini ve

cozeltideki davraniglarini 6ngoérebilmesini saglamak ve temel ilkeleri ele alan, basit analiz

yontemlerini laboratuarda uygulayarak bilgilerini pekistirmektir

It is the purpose of this course to provide understanding of students the equilibria of
acid-base, precipitation, complexation and redox in aqueous solutions and their
calculations, the qualitative and quantitative analysis based on them, recognizing of
some substances and predicting of their behaviour in solution and to reinforce
knowledge of students as applying simple analysis methods which is based on
fundamental principles in laboratory.

igerigi / Content

*Nicel analiz tekniklerinin temel ilkeleri,
*Kimyasal denge ve akiiflik,

*Sulu ¢ézeltide olugan

lasit- baz

Igokelme-gozlinme

lkomplekslesme ve
lindirgenme-yiikseltgenme tepkimeleri

*Bu dengelere iligkin kavramlar

*Bu dengelere iliskin analitik hesaplamalar
*Belirtme tepkimeleri ve titrimetrik analizler

*Importance and content of analytical chemistry,
*Fundamental principles of quantitative analysis techniques ,
*Chemical equilibrium and activity,

*Reactions formed in aqueous solution;

lAcid-base

IPrecipitation and dissolving

IComplexation and

IRedox,

*Concepts related to these equilibria

*Analytical calculations for these equilibria

«Identification reactions and titrimetric methods of analysis

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /

Ders Kitabi:

Recommended Reading 2011

Onerilen Kitaplar:

Publishing, 1990

Univ. Basimevi, Fen Fak. Yayinlari No: 206, izmir, 2013

Analitik Kimya, 5. Baski, H. Tural. Ege Univ. Basimevi, Fen Fak. Yayinlari No: 140, izmir,

1.Analytical Chemistry, Fifth Ed., D.A. Skoog; D.M. West; F.J. Holler. Saunders College

2.Analytical Chemistry, Sixth Ed., G.D. Christian. John Wiley [ Sons, Inc., 2004
3.Analitik Kimya Problemleri ve Agiklamal Céztimleri, 2. Baski, H. Tural, H.| Gokgel. Ege

4.Handbook of Analytical Chemistry, First Ed., L. Meites, McGraw-Hill, 1963

Main textbook:

Analitik Kimya, 5. Baski, H. Tural. Ege Univ. Basimevi, Fen Fak. Yayinlari No: 140,
izmir, 2011.

Others:

1.Analytical Chemistry, Fifth Ed., D.A. Skoog; D.M. West; F.J. Holler. Saunders
College Publishing, 1990.

2.Analytical Chemistry, Sixth Ed., G.D. Christian. John Wiley [ Sons, Inc., 2004.
3.Analitik Kimya Problemleri ve Agiklamali Goéziimleri, 2. Baski, H. Tural, H.I Gokgel.
Ege Univ. Basimevi, Fen Fak. Yayinlan No: 206, izmir, 2013

4.Handbook of Analytical Chemistry, First Ed., L. Meites, McGraw-Hill, 1963.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Dr. Zekerya DURSUN
Prof. Dr. Nur AKSUNER

OGRENME GIKTILARI / LEARNING OUTCOMES

Analitik Kimya bilim dalinda ele alinan asit-baz, ¢cékelme-¢6ziinme, komplekslesme ve indirgenme-
ylkseltgenme tepkimelerine iliskin temel kavramlari ve ilkeleri taniyabilme

Be able to recognize fundamental concepts and principles of acid-base, precipitation, complexation
and redox reactions in analytical chemistry

Bu tepkimelerin kimyasal analizde ve kimyasal bilesiklerin karakterizasyonunda kullanimini

Gain understanding of the role of these reactions in the chemical analysis and characterization of

2 0ziimseyebilme, chemical substances

3 Bilimsel arastirma gelenegi icinde nitel ve nicel arastirmanin yeri ve 6nemini, géreceligi kavrayabilme tcgzigigﬂ?';tzgg:%gir:czsiﬁng;%gince of the qualitative and quantitative researches, the relativity in
4 Cozeltideki iyonlar arasi etkilesimleri kavrayabilme Gain understanding of interactions between ions in solution

5 Kullanilan yéntemlerin avantajlarini/dezavantajlarini irdeleyebilme ve karsilastirabilme Gain an ability to compare and interpret the advantages and disadvantages of the applied methods
6 Tepkimelerde ve nicel analizde pH’nin 6nemini kavrayabilme Gain understanding of importance of pH for reactions and quantitative analysis

7 Basit bir 6rnegin nitel ve nicel analizi igin analiz ydntemi énerebilme Be able to propose an analysis method for qualitative and quantitative analysis of a simple sample
8 Deney sonuglarini degerlendirme, karsilastirma ve yorumlayabilme Gain an ability to evaluate, compare and interpret the experimental data

9 Nicel analiz suirecinde analizcinin roltinii, 6nemini irdeleyebilme Gain ability to interpret the performance and importance of analyst in quantitative analysis process,
10 yi bir analizcinin kendini gelistirebilmesi igin egitimin ve 6grenmenin siirekli oldugunun farkina Be able to notice that a chemist can improve himself by training and learning continue

varabilme.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques

Dersin tanitimi, kapsami, 6nemi,

Ornek alma, hazirlama ve analiz igin uygun yéntem segimi: dogruluk,

kesinlik, duyarlik, secimlilik kavramlar, Laboratuarda Lylacak kurallann

Analizlerde girisim etkileri, belirtme, saptama alt siniri tanimlari ve kﬁllanllacak’ng1alzemeleri?1 tan,mml

o6lcuim sonuclarinin degerlendiriimesi, ve rapor hazirlanmasi

Kimyasal denge, denge sabiti, derisim birimleri, iyon siddeti, etkinlik ’

ve etkinlik katsayisi

Explanations of the course contents and its importance,

Sampling, preparation of sample and selecting of available method Explanations of laboratory rules

for an analyses: accuracy, precision, sensitivity, and selectivity, safety knowledge, presentation ’of

Interfering effects in analysis, definition of limit of detection and Iabor);tor Iassw‘are and writin

quantitation, evaluation of result of measurement, Chemical report v 9

equilibrium, equilibrium constant , concentration units, ionic strength, P

activity and activity constants

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ}::;;ggg:&i\éz Methods On Hazirlik / Preliminary
Techniques

Asit-baz tanimlari, pH kavrami, suyun iyonlasma dengesi, mono asit Dogru hacim ve tartim alma,

ve baz ¢ozeltilerinde denge ve denge degismezleri cozelti hazirlama

Definition of acid and base, pH, Equilibrium of water dissociation, g/lnedaa,ueriementrgf:rcac#orst(e)fvolume

Dissociation constants and equilibrium of mono acids and bases solutiong - prep

Teorik Dersler / Theoretical Uygulama Lab -?g:ﬁ;;{g:{ﬁgt:&ig Methods On Hazirlik / Preliminary
Technigues

Kuvvetli asit ve kuvvetli baz ¢ozeltilerinde pH hesaplamalari, zayif

mono asit ve zayif mono baz ¢ézeltilerinde pH hesaplamalar; 1. Grup katyonlarinin belirtme

Asit-baz karisimlarinin siniflandinimasi, tepkimeleri ve 6rnek analizi

Kuvvetli asit -kuvvetli baz karisimlarinda pH hesaplamalari

Calculations of the pH of strong acid and base solutions, calculations Identification reactions of 1st

of the pH weak acid and base solutions, group cations and analysis of

Classification the mixture solution of acid-base, | lution Yy

Calculations of the pH of strong acid and base mixture solutions sample so

Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

Tampon ¢ozeltilerde denge ve pH, tampon ¢ézelti hazirlama yollar ve
hesaplamalari; Tamponlama glicl, seyrelme ve kuvvetli asit yada baz
katiminin etkileri

2. Grup katyonlarinin (Hg2+,
Cu2+, Sb2+, Cd2+) belirteme
tepkimeleri ve 6rnek analizi

Equilibrium of buffer solutions and their pH, preparation of buffer
solution and calculations,

Buffer capacity, effect of dilution and addition of strong acid orbase
addition

Identification reactions of 2nd
group cations (Hg2+, Cu2+,
Sb2+, Cd2+) and analysis of
sample solution
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Eégstzrp?;?nnaciaar?lt-mono baz karigimlarinda denge ve pH 2. Grup katyonlannin (Hg2+,
Poli asi . e - . P Cu2+, Sb2+, Cd2+) belirteme
oli asit ve poli baz ¢dzeltilerinde denge, diasit ve dibaz ¢ozeltilerinde . L0 o
tepkimeleri ve 6rnek analizi
pH hesaplamalari
Equilibrium of other monoacid-monobase mixture solutions and their Identification reactions of 2nd
pH calculations, group cations (Hg2+, Cu2+,
Equilibrium of polyprotic acid and polybase solutions, calculations of Sb2+, Cd2+) and analysis of
the pH of diasid and dibase solutions sample solution
Teorik Dersler / Theoretical Uygulama Lab '?gl:ﬁ}:lnerTls)l'rt‘at:gi\rgz Methods On Hazirlik / Preliminary
Techniques
Poli asit ¢cozeltilerinde turlerinin pH’ye bagh degisen derisimlerinin 3. Grup katyonlarinin (Al3+, Cr3+,
aciklanmasi; Ni2+, Mn2+, Fe3+ ) belirteme
Amfolit ¢ozeltiler ve pH hesaplamalari tepkimeleri ve 6rnek analizi
Explanation of composition of Identification reactions of 3rd
a polyprotic acid solution as a group cations (Al3+, Cr3+, Ni2+,
function of pH, Mn2+, Fe3+ ) and analysis of
Solutions of amphiprotic species and their pH calculations sample solution
Teorik Dersler / Theoretical Uygulama Lab -?3;‘;;;3;:{,%?:;&:13 Methods On Hazirlik / Preliminary
Technigues
Titrimetri yonteminin tanitilmasi, titrasyon tepkimelerinde aranan
ozellikler, ayar maddeleri ve ozellikleri, 3. Grup katyonlarinin (Al3+, Cr3+,
kimyasal indikatorler ve titrasyon sonu noktasinin saptanmasi; Ni2+, Mn2+, Fe3+ ) belirteme
Kuvvetli asit- kuvvetli baz titrasyonlari; tepkimeleri ve 6rnek analizi
Zayif bir asidin kuvvetli bazla titrasyonu
Introduction of titrimetric methods, required properties of titration
reactions, primer standard substances and its properties, Identification reactions of 3rd
Indicators and determination of the titration’s end point, group cations (Al3+, Cr3+, Ni2+,
Titrating strong acids and strong bases, Mn2+, Fe3+ ) and analysis of
Titrating a weak acid with a strong base sample solution
. . Ogretim Yontem ve B o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Ara sinav
Midterm exam
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

Cokelme-coziinme dengeleri, ¢ozinirlik ve ¢oézundrlik garpimi;
Gozunarliik carpimini degistirerek ¢oéziinirligu degistiren etkenler:
Cozucl, sicaklik, iyon siddeti

4. Grup katyonlarinin belirtme
tepkimeleri ve 6rnek analizi

The solubility equilibria, solubility and solubility product,
Effects of solvent, temperature and ionic strength on solubility of
precipitates which are changing solubility product

Identification reactions of 4th
group cations and analysis of
sample solution
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
5. Grup katyonlar ve anyonlarin
Dengedeki tirlerin derisimlerini degistirerek ¢ézinurliigii degistiren (C0O32-, NO3-, Cl-, SO42-, PO43
10 etkenler: ortak iyon, redoks tepkimeleri ve komplekslestirici varligi -) belirtme tepkimeleri ve 6rnek
analizi
Identification reactions of 5th
Effects of the common ion, complexation and redox reactions on group cations and some anions
solubility which are changing the concentrations of species in the (CO32-, NO3-, Cl-, SO42-, PO43
equilibrium reaction -) and analysis of sample
solutions
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Gozunarliige pH etkisi: az ¢éziniin bilesiklerin (hidroksitler, sulfirler, Volumetriye giris, Biret
11 karbonatlar vb) pH a bagl ¢ézinurltkleri kalibrasyonu ve HCI ayari
Introduction to volumetric
Effect of pH on solubility: pH-dependent solubility of insoluble analysis,
precipitate (hydroxides, sulphides, carbonates etc) calibration of buret and
standardization of HCI solution
. . Ogretim Yont . .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgrils)rgsgig Methods On Hazirlik / Preliminary
Techniques
. . . . Asidimetrik ve alkalimetrik
12 Redoks tepkimelerinde denge ve nicel olabilme kosullar titrasyonlar
Equilibrium of oxidation-reduction reactions and conditions which are Acidimetric and alkalimetric
quantitatively carried out titration
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;ll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
L iyodometri ve Permanganimetrik
13 Elektrot potansiyelini degistiren etmenler titrasyonlar
Effective factor on electrode potential I_odo_metry and Permanganametric
titrations
. . Ogretim Yoéntem ve . .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Redoks tepkimelerine dayali titrasyonlar Eksik denemelerin tamamlanmasi

ve temizlik

Titrations based on oxidation-reduction reactions

The completion of he missing trial
and cleaning
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kompleks olusum dengeleri,
15 Kompleks olugsumuna pH etkisi Laboratuvar yariyil sonu sinavi
Equilibria of complexes formation,
Effect of pH on formation of complex Final Exam for Laboratory
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

16 Final sinavi

Final exam

DEGERLENDIRME / EVALUATION

: Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 60
Laboratuvar / Laboratory 1 40
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number L o
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Ylizdesi / 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

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Bireysel Calisma / Self Study 1 25.00 25.00
Laboratuvar Sinavi / Laboratory Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 60.00 60.00
Laboratuvar / Laboratory 13 2.00 26.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 25.00 25.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00

33 121.00 184.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 184.00/30.00 = 6.13 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 184.00/ 30.00 = 6.13 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /

Program Ciktilari / Program Outcomes

Learning Outcomes 111|112 (113 (114 [1.15[1.16

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.Analitik Kimya bilim dalinda
ele alinan asit-baz, ¢cékelme-
¢ozunme, komplekslesme ve
indirgenme-yukseltgenme
tepkimelerine iligskin temel
kavramlar ve ilkeleri
taniyabilme / Be able to 5 4 3 4
recognize fundamental
concepts and principles of acid
-base, precipitation,
complexation and redox
reactions in analytical
chemistry

719




2.Bu tepkimelerin kimyasal
analizde ve kimyasal
bilesiklerin
karakterizasyonunda
kullanimini 6ziimseyebilme, /
Gain understanding of the role
of these reactions in the
chemical analysis and
characterization of chemical
substances

3.Bilimsel aragtirma gelenegi
icinde nitel ve nicel
arastirmanin yeri ve énemini,
goreceligi kavrayabilme / Gain
understanding of the
importance of the qualitative
and quantitative researches,
the relativity in the extent of
scientific investigation

4.Cozeltideki iyonlar arasi
etkilesimleri kavrayabilme /
Gain understanding of
interactions between ions in
solution

5.Kullanilan yéntemlerin
avantajlarini/dezavantajlarini
irdeleyebilme ve
karsilagtirabilme / Gain an
ability to compare and interpret
the advantages and
disadvantages of the applied
methods

6.Tepkimelerde ve nicel
analizde pH’nin 6nemini
kavrayabilme / Gain
understanding of importance of
pH for reactions and
quantitative analysis

7.Basit bir 6rnegin nitel ve nicel
analizi icin analiz yontemi
onerebilme / Be able to
propose an analysis method for
qualitative and quantitative
analysis of a simple sample
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8.Deney sonuglarini
degerlendirme, karsilagtirma ve
yorumlayabilme / Gain an
ability to evaluate, compare
and interpret the experimental
data

9.Nicel analiz surrecinde
analizcinin rolinl, 6nemini
irdeleyebilme / Gain ability to
interpret the performance and
importance of analyst in
quantitative analysis process,

10.lyi bir analizcinin kendini
gelistirebilmesi igin egitimin ve
6grenmenin surekli oldugunun
farkina varabilme. / Be able to
notice that a chemist can
improve himself by training and
learning continue

Katki Dlzeyi / Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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