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Katlasi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) S
%100 - - -

Dersin Tanimi

(Course Description)

Gazlarin kinetik teorisi, Maxwell hiz dagihimi, Ortalama serbest yol, Carpisma sayisi,
Duvar ile garpismalar, Eflizyon, Tasinim 0Ozellikleri, Difflizyon, Viskozite, Sivilarin akis
hiz.

Gaz fazda reaksiyonlar, Reaksiyon hizi, Temel reaksiyonlar, Karmasik reaksiyonlar,
Reaksiyonun mekanizmasi, Reaksiyon mertebesi, Radikal reaksiyonlar, Zincir
reaksiyonlari, Hiz teorileri, Carpisma teorisi, Aktiflesmis komplex teorisi.
Sivi fazda reaksiyonlar, Diffizyon kontrolli reaksiyonlar, Hizl
Polimerlesme, Enzim katalizorll reaksiyonlar.

Fotokimya, Fluoresans, Fosforesans, Sondiirme, Fotokimyasal reaksiyonlar.
Adsorpsiyon, Langmuir, Freundlich, BET izotermleri

reaksiyonlar,

Kinetic theory of gases, Maxwell velocity distribution, Mean free path, Number of
collisions, Collisions with a wall, Effusion, Transport properties, Diffusion, Viscosity,
Flow rate of liquids.

Gas phase reactions, Reaction rate, Fundamental reactions, Complex reactions,
Reaction mechanism, Reaction order, Radical reactions, Chain reactions, Rate
theories, Collision Theory, Activated complex theory.

Liquid phase reactions, Diffusion controlled reactions, Fast reactions, Polymerization,
Enzyme catalysed reactions.
Photochemistry, Fluorescence,
reactions.

Adsorption, Langmuir, Freundlich, BET isothers

Phosphorescence, Quenching, Photochemical

Dersin Amaci

(Course Objectives)

1. Gazlarin kinetik teorisini, Maxwell hiz dagilimini, ¢esitli hizlarin hesabini, carpisma
sayisl, ortalama serbest yol hesabini 6gretmek.

2. Reaksiyon hizi kavramini, sifir, birinci, ikinci mertebeden reaksiyonlari karmasik
reaksiyonlari, mertebe hesabini 6gretmek.

3.S1vi fazda gerceklesen reaksiyon tiirlerini, enzim katalizi 6gretmek.

4.Fotokimyasal reaksiyonlari fluoresans, fosforesans ve sondiirmeyi 6gretmek.

1.To provide the concepts of kinetic theory of gases, Maxwell velocity distribution,
number of collisions, mean free path.

2.To provide Reaction rate, fundamental reactions, complex reactions.
Reaction mechanism, Reaction order. Radical reactions and chain reactions,
Rate theories, Collision Theory, Activated complex theory concepts.

3. To provide Liquid phase reactions, diffusion controlled reactions, complex
reactions, polymerization.-Enzyme catalysis concepts.

4.To provide Photochemistry, fluorescence phosphorescence, quenching,
photochemical reactions concepts.




Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basariyla tamamlayan 6grenciler;

1.

Maxwell hiz dagilimi, hiz hesabi, ortalama serbest yol, carpisma sayisi
kavramlarini 6grenecektir. Tasinim 6zellikleri, difflizyon, viskozite hesabini
yapabilir

Reaksiyon hizi, temel reaksiyonlar, karmasik reaksiyonlar. Reaksiyonun
mekanizmasi, mertebe hesabi. Radikal ve zincir reaksiyonlari konusunda bilgi
sahibi olacaktir.

Diffiizyon kontrollii reaksiyonlar, kompleks reaksiyonlar, polimerizasyon
reaksiyonlari ve Enzim katalizorli reaksiyonlar konusunda bilgi sahibi olacaktir.
Fluoresans, fosforesans, sondiirme, fotokimyasal reaksiyonlari konusunda

Outcomes) bilgilenecektir.
Students who pass the course will be able to:
1. Compute Maxwell velocity distribution, mean free path, number of collisions,
transport properties.
2. Compute the rates of fundamental reactions, complex reactions. Understand the
reaction mechanisms, reaction order, radical reactions and chain reactions,
3. To understand the liquid phase reactions, diffusion controlled reactions, fast
reactions, polymerization, Enzyme catalysis,
4. To understand photochemistry, fluorescence phosphorescence, quenching,
photochemical reactions.
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Gazlarin Kinetik Teorisi, Molekiler hiz dagihmi, Maxwell dagiliminin uygulamalari 1
2 Molekiler ¢carpismalar, duvarla carpisma, eflizyon, ortalama serbest yol 1
3 Tasinim Ozellikleri, viskozite, sivilarin akis hizi, polimer ¢ozeltilerinin viskozitesi 1
4 Diffizyon, diffiizlenen molekillerin net yer degistirmesi, sivilarda difflizyon teorisi 2
5 Reaksiyon kinetigi,Reaksiyon hizi, 0, 1, 2, Pseudo birinci, 3, ve n. ci-mertebe reaksiyonlar 2
6 Kompleks reaksiyonlar; Tersinir, ardisik, rekabet halinde 1. mertebeden reaksiyonlar 2
7 Hiz yasasinin gikarimi, hiz yasasi ve temel reaksiyonlarin denge sabitleri 2
8 Reaksiyon mekanizmalari, Hiz sabitinin sicakliga baghligi, tek molekilli reaksiyonlar 3
9 Zincir reaksiyonlari, Serbest radikal polimerizasyon mekanizmasi 3
10 Hizli reaksiyonlar, difiizyon kontroli reaksiyonlar, reaksiyon hizi teorileri; reaksiyon 3
hizlarinin ¢carpisma teorisi ve aktif kompleks teorisi
11 Enzim katalizorli reaksiyonlar 3
12 Fotokimya, Fluoresans, fosforesans, séndirme 3
13 Fotokimyasal reaksiyonlar 4
14 Adsorbsiyon izotermleri; Langmuir, Freundlich, BET izotermleri 4
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Kinetic theory of gases, Distribution of molecular speeds, Applications of the 1
Maxwell distribution
2 Molecular collisions, Collisions with a wall, effusion, Mean free path, 1
3 Transport Processes, Viscosity, , Flow Rate of Fluids, Viscosity of Polymer solutions, 1
4 Diffusion, Net displacement of diffusing molecules, Theory of Difusion in liquids 2
5 Reaction Kinetics, Rate of Reaction, 0, 1, 2, Pseudo first, 3, and nth-order reactions 2
6 Complex reactions; Reversible, Consecutive, Competing First- order reactions. 2




Finding the rate law, Rate law and Equilibrium constants for the elementary
reactions.

Reaction mechanisms, Dependency of rate constant to temperature, Unimolecular
reactions

Chain reactions, free-radical polymerization mechanism

10

Fast reactions, diffusion-controlled reactions, Theories of reaction rate; collision
theory of reaction rates and Activated complex theory.

11

Enzyme catalyzed reactions

12

Photochemistry, fluorescence, phosphorescence, quenching

13

Photochemical reactions

14

Adsorption isotherms; Langmuir, Freundlich, BET isothers
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Dersin Kimya Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci ¢iktilar)

Katki
Seviyesi

1

2

3

Kimyanin temel alanlari olan inorganik, organik, fiziksel ve analitik kimyanin énemli
kavramlarini, teorik esaslarini ve ilgili konulardaki deneysel bulgulari kavrama becerisini
edinmeleri,

Ogrencilerin edindikleri teorik ve pratik bilgileri kimya ya da kimya iceren multidisipliner
alanlarda veya kimya bazl endistrilerde uygulayabilme yetenegi edinmeleri,

Deneysel calismalari tasarlama, veri analizi yapma, klasik teknikleri ve modern cihazlari
kullanma becerisini edinmeleri,

Kimya ve kimya ile ilgili alanlar hakkinda arastirma yapma ve bilgiye ulasma i¢cin modern
kGtUphane kullanma becerisi edinmeleri,

Kimyasal similasyon ve hesaplama, veri elde etme ve veritabani kullanimi igin
bilgisayar kullanim becerisi edinmeleri,

Problemleri ¢c6zme, kritik diislinme ve analitik c6ziimleme icin matematik, fizik ve
biyoloji temel bilgilerini kimyasal sistemlere uygulama becerisi edinmeleri,

Hem sinifta hem de laboratuvarda etkin bigcimde grup ¢alismasi yapma, liderlik ve grup
Uyesi olarak ¢alisma yetenegi edinmeleri,

Arastirma yapma, arastirma raporu yazma, sozli ve poster sunumu yapma becerisi
edinmeleri,

Kimyasal malzemelerin giivenli kullanimi ve uzaklastiriimalari icin modern prosedir ve
diuzenlemeleri bilmeleri,

10

Etik davranisin kisisel ve profesyonel yasamin tiim alanlarindaki 6nemini
anlayabilmeleri

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Chemistry Student Outcomes

Level of

Program Student Outcomes Contribution

1

2

3

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

X

An ability to apply the knowledge of chemistry to the solutions of qualitative and
quantitative problems in chemistry-related global/public and social areas such as | X
envirenmental, food, health, textile, agriculture and energy.

An ability to design experiment, to properly record the experimental results, to use
modern instrumentation and classical techniques and to work effectively in teams in | X
both classroom and laboratory.

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
6 | biology to chemistry for solutions of problems, critical thinking and analytical
reasoning.
7 | An ability to have being team member both classroom and laboratory
An ability to research chemistry topics, write research reports, and give oral and
8 poster presentations on that topic.
An ability to know the proper procedures and regulations for safe handling and use of
9 | chemicals and to follow the proper procedures and regulations for safe handling
when using chemicals.
10 An understanding and appreciation the importance of ethical behavior in all aspects

of personal and professional life.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi1 (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Physical Chemistry, I. N. Levine, 2009.
(Textbook) Physical Chemistry, K. J. Laidler, J. H. Meiser, B.C. Sanctuary, 2003.
Diger Kaynaklar Pysical Chemistry , G. Castellan, , 1983
(Other References) Physical Chemistry, R. A. Alberty & R. J. Silbey, 1996
Ogrencilere her konudan édev verilir. Odevler bir hafta sonra toplanir.
Odevler ve Projeler Toplandigi gin 6devler ¢ozilir.
(Homework & Projects) Homework problems are assigned on every topic covered. All homeworks are

collected one week later. Problems are solved in the lecture.

Laboratuar Uygulamalari -

(Laboratory Work)

Bilgisayar Kullanimi -

(Computer Usage)

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlar

(o)
(Midterm Exams) 2 %50

Kisa Sinavlar
(Quizzes)

Odevler
Basari Degerlendirme 10 %10

) ) (Homework)
Sistemi -
Projeler
(Projects)

(Assessment Criteria) - — —
Dénem Odevi/Projesi

(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

1 %4
(Final Exam) %40




