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KIM 252 MIN DD veya (or) KIM 252E MIN DD

katkisi, %
(Course Category
by Content, %)
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Temel Bilim
(Basic Sciences)

Temel Miihendislik

Miihendislik Tasarim insan ve Toplum
(Engineering Science)

(Engineering Design) Bilim
(General Education)
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Dersin icerigi

(Course Description)

Gibbs Serbest Enerjisi, Kimyasal Potansiyel, Faz Diyagramlari ve Faz Gegisleri, Cozelti
Termodinamigi, Kismi molar miktarlar, Gibbs Duhem Denklemi, Ideal ve ideal olmayan
cozeltiler, Cozeltideki reaksiyon dengeleri

Properties of Gibbs Free Energy, Chemical Potential, Phase Diagrams and PhaseTransitions,
Solution thermodynamics, Partial molar quantities, Gibbs Duhem equation, Ideal and non-
ideal solutions, Reaction equilibria in solution

Dersin Amaci

(Course Objectives)

1. Ders 6n kosulu olan KIM 252 nin temel konulari izerinde olusturulacaktir. Bu temel
konular, tek bilesenli sistemlerdeki sicakliga ve basinca bagliligin, buharlasma, erime,
siiblimasyon ve kristal gecislerinin incelemesine uygulanacaktir.

2. 1Ideal, diizenli ve diizensiz ¢dzelti modelleri, bu modellerin uygulamalari; iki bilesenli faz
diyagramlarinin kalitatif ve kantitatif incelenmesi ve aralarindaki farklarin belirlenmesi.

3. Dersin amaci, kimyacilara problemleri ¢6zmede ve kimyasal olarak 6nemli
proseslerde termodinamik yasalarin nasil kullanilacagini 6gretmektir.

1. This course will build on the fundamentals taught in KIM 252 which is a prerequisite. The

fundamentals will be applied to the single component systems as a function of temperature and

pressure; the phase changes such as vapourization, fusion, sublimation and allotropies in one

component systems.

2. The concepts of ideal, regular, and non-regular solutions; the applications of these solution
models; qualitative and quantitative investigations of binary phase diagrams and distinguish
between different types of phase diagrams.

3.The aim of the course is to teach chemists how to use thermodynamics to solve problems and
its application to chemically significant process.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

1. Temel termodinamik bagintilar1 ve bu bagintilarin kimyaya uygulanma yetenegi,
2. Matematik ve Kimya bilgisini birlikte uygulama yetenegini,
3.Termodinamik yasalarin kimyaya uygulamalarindan elde edilen verileri analiz etme ve

yorumlama yetenegini,

4. Tek ve ¢ok bilesenli siatemlerin faz diyagramlarini, kalitatif ve kantitatif kurallar1 kullanarak
¢izme ve/veya degerlendirme yetenegini,

5. Fiziksel proseslerin ve kimyasal karisimlarin kosullarini ve bilesimlerini belirleme ve

hesaplama yetenegini,

6. Problemleri termodinamik kosullarda ¢6zme ve tartisma yetenegini.




1. An ability to apply the basic thermodynamics relations and their applications to chemistry
2. An ability to apply knowledge of mathematics and chemistry

3. An ability to analyze and interpret the data obtained from applications of
thermodynamics laws to chemistry

4. An ability to draw and/or evaluate the phase diagrams of single and multi component systems
using qualitative and quantitative rules

5. An ability to define and calculate the conditions and compositons of physical processes and
chemical mixtures

6. An ability to solved problems and to discuss the results in term of thermodynamics

Ders Kitabi Physical Chemistry- P. W. Atkins
(Textbook)
Diger Kaynaklar Physical Chemistry- Moore,

(Other References)

Physical Chemistry-Levine,
Physical Chemistry- Castellan,
Physical Chemistry-G. K. Vemulapalli,

Physical Chemistry-Yiiksel Sarikaya

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %

(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 3 1. % 20

(Midterm Exams) 11. % 20
111.%20

Kisa Sinavlar -

(Quizzes)

Odevler -

(Homework)

Projeler -

(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1 % 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Gibbs serbest enerjinin sicakliga ve basinca bagliligi 1
2 Saf maddelerin ve karisimlarin kimyasal potansiyelleri 1
3 Fugasite ve fugasite katsayisi, Gibbs Faz kurali 2
4 Tek bilesenli sistemlerin faz diyagramlari, 1. ve II. mertebe faz gecisleri 2
5 Faz siirlariin belirlenmesi: Clapeyron ve Clausius — Clapeyron denklemleri 3
6 Kismi molar miktarlar ve Gibbs-Duhem Denklemi 3
7 Ideal ve gercek cozeltiler. Ideal ¢ozelti yasalar 4
8 Sayisal ozellikler. Aktivete ve aktivite katsayisi;yiizey gerilim ve viskozite. 4
9 Iki bilesenli sisttemlerin izobarik ve izotermal faz diyagramlarinin siniflandiriimasi 4
10 Ideal karisimlar, azeotroplar, karisabilen, kismen kar1 sabilen ve karismayan sistemler. 5
11 Kompozit faz diyagramlari, ultra saflik ve kontrullii safsizlik 5
12 Reaksiyon Gibbs Serbest Enerjisi. Reaksiyonlarin dengedeki bilesimleri 5
13 Sicaklik ve basmcin dengeye etkisi. Van’t Hoff denklemi 6
14 | Termodinamik ve electromotor kuvvet. Gibbs-Helmholtz denklemi 6
COURSE PLAN
Course
Weeks Topics Outcomes
1 The temperature and pressure dependence of Gibbs Free Energy, 1
2 The chemical potentials of pure substances and mixtures. 1
3 Fugacity and fugacity coefficient, Gibbs phase rule. 2
4 Phase diagrams of one-component systems. First and second order phase transitions 2
5 The location of phase boundaries: Clapeyron and Clausius-Clapeyron equations 3
6 Partial molar quantities and Gibbs-Duhem equation. 3
7 Ideal and real solutions. Ideal solution laws 4
8 Colligative properties. Activity and activity coefficient;surface tension and viscosity 4
9 Classification or isobaric and isochoric phase diagrams of two-component systems. 4
10 Ideal mixtures, azeotropes, miscible, partially miscible and immiscible systems. 5
11 Composite phase diagrams, ultra purity and controlled impurity. 5
12 Reaction Gibbs Free Energy, The composition of reactions at equilibrium. 5
13 The effect of temperature and pressure on equilibrium, van’t Hoff equation. 6
14 Thermodynamics and electromotive force, Gibbs-Helmholtz equation. 6
Dersin Kimya Programuyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1] 2| 3
a |Kimyanin temel alanlar olan inorganik, organik, fiziksel ve analitik kimyanin 6nemli X
kavramlarini, teorik esaslarini ve ilgili konulardaki deneysel bulgulari kavrama becerisini
edinmeleri
b [Ogrencilerin edindikleri teorik ve pratik bilgileri kimya ya da kimya igeren multidisiplier X
alanlara veya kimya bazli endiistrilerde uygulayabilme yetenegi edinmeleri
c |Deneysel ¢alismalari tasarlama, veri analizi yapma, klasik teknikleri ve modern cihazlari X
kullanma becerisini edinmeleri




Kimya ve kimya ile ilgili alanlar hakkinda arastirma yapma ve bilgiye ulasma i¢in
modern kiitliphane kullanma becerisi edinmeleri

Kimyasal simiilasyon ve hesaplama, veri elde etme ve veritaban1 kullanimi i¢in bilgisayar
kullanim becerisi edinmeleri

Problemleri ¢ozme, kritik diisiinme ve analitik ¢6ziimleme i¢in matematik, fizik ve
biyoloji temel bilgilerini kimyasal sistemlere uygulama becerisi edinmeleri

hem sinifta hemde laboratuvarda etkin bicimde grup ¢alismasi yapma, liderlik ve grup
iiyesi olarak calisma yetenegi edinmeleri

Hem Tiirk¢e hem de Ingilizce dillerinde yazil ve sozlii iletisim kurma arastirma yapma,
arastirma raporu yazma, s6zIlii ve poster sunumu yapma becerisi edinmeleri

Kimyasal malzemelerin giivenli kullanim1 ve uzaklagtirlmalari i¢in modern prosediir
ve diizenlemeleri bilmeleri

Etik davranisin kisisel ve profesyonel yasamin tiim alanlarindaki 6nemini
anlayabilmeleri

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Chemistry Curriculum

Program Outcomes

Level of
Contributio
n

1{ 2] 3

An ability to understand themajor concepts, theoretical principles and experimental
findings in the main areas of chemistry: organic, inorganic, analytical, and physical.

To give the students a core of theoretical and practical knowledge and the ability to
apply it to further studies in Chemistry or multidisiplinary areas involving Chemistry or
employment in Chemistry based industry

An ability to design and conduct experiments, as well as to analyze and interpret data, to
use modern instrumentation and classical techniques

An ability to use modern library searching and retrieval methods to obtain information
about chemistry and chemistry-related areas.

An ability to use computers for chemical simulation and computation, data acquisition,
and database usage

An ability to apply and integrate basic knowledge from mathematics, physics and
biology to chemistry for solutions of problems, critical thinking and analytical
reasoning

An ability to work in a group, be effective leaders as well as effective team members.

= (@)

An ability to communicate effectively orally and in writing in Turkish and in English
languages. An ability to research chemistry topics, write research reports, and give
oral and poster presentations.

To train students in the aspect of modern chemical safety regulations and
disposal techniques.

An understanding and appreciation the importance of ethical behavior in all aspects of
personal and professional life .

1: Little, 2. Partial, 3. Full
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