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LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Fiziksel Kimyada Ilerlemeler

Advances in Physical Chemistry

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Level)
PST607E Giiz(Fall) 3 7,5 Yiiksek Lisans
(MSc)
Lisansiistii Program Polymer Science and Technology
(Graduate Program) (Polymer Science and Technology)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Temel kavramlar, Kuantum kimyasi (Atomik ve molekiiler yapi), Gazlarin ideal ve gergek
davranigi, Kinetik teori, Sivilarin ve ¢ozeltilerin ideal ve gergek davranmigi, Termodinamik
(makroskopik yaklagim), Istatiksel mekanik(Termodinamikte mikroskopik yaklagim), Isik-
madde etkilesmesi Spektroskopi (6teleme, titresim, donme, elektronik, NMR) Fotokimya,Kinetik
(Reaksiyon hizlar1 ve mekanizmalar), Yiizey kimyasi (Kolloidler, yiizey gerilim, adsorpsiyon),
Elektrokimya (Cozeltilerin elektriksel 6zellikleri, elektrod kinetikleri), Niikleer kimya(Niikleer
Kimya ve Radyoaktivite), Polimer Kimyasi, Nanokimya ve giincel uygulamalart.

The description of physicochemical systems, quantum Chemistry (atomic and molecular
structure), the ideal and real properties of gases, kinetic theory, the ideal and real properties of
liquids and solutions, Thermodynamics (macroscopic approach), Topics from Statistical
Mechanics (microscopic approach to thermo), interaction of lightand matter; Spectroscopy (Ex.
Vibr., Rot., electronic, NMR etc.), photochemistry, Kinetics (Reaction rates, mechanisms)
surface chemistry( colloids, surface tension, adsorption), electrochemistry (electrical properties
of solutions and Kinetics of electrode reactions), Niikleer chemistry and radioactivity, polymer
chemistry, nacochemistry and recent applications

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5 adet

1.Fizikokimya alaninda uzmanlagmak isteyenlerin daha genis bilgi birikimine sahip olmasina ve
giincel uygulamalar hakkinda bilgi edinmesine katki saglamak,

2.Mikro ve makro yapilara fizikokimyasal yaklagim ve aralarindaki baglantilarin kurulmasi
sayesinde 6gretilen teorik kavramlarin gerek laboratuar ortaminda gerek sayisal ¢éziimlemelerde
basari seviyesinin yiikseltilmesine katki saglamak

1.To gain further knowledge to be expert on Physical Chemistry and to contrubute the
experience on the recent application in Physical chemistry .

2. To improve the success in solving numerical problems and laboratuary works in Physical
Chemistry by providing the physicochemical approaching to micro and macro systems and

constructing relationship between them.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi bagartyla tamamlayan 6grenciler, asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar:

I.Mikro ve makro sistemlere fizikokimyasal yaklasim ve aralarindaki baglantilarin kurulmasini
saglamak

Il. Fiziksel kimyadaki matematiksel model ve esitliklerlerle ilgili numerik problemleri
¢ozmedeki bagartya artirmaya katki saglamak

I11. Fiziksel kimyadaki gelismelerle ilgili arastirma konularinda tecriibe sahibi olmak

IV.Fiziksel kimyadaki giincel arastirma konularinda yapilan galigmalar1 analiz edebilme yetenegi
kazandirma

Students who successfully pass this course gain knowledge, skills and competency in the
following subjects;

I. To provide physicochemical approaching to micro and macro systems and to construct
relationship between them

I1. To gain an understanding of a range of topics reflecting research developments in physical
chemistry

I11. To solve numerical problems based around mathematical models and equations in physical
chemistry

IV.To analyse research papers in primary journals reflecting the topics taught




Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz

1. Moore, W. J. (1972). Physical Chemistry. NJ; USA: Prentica Hall.
2. Castellan, G.W. (1983) Physical Chemistry (3rd ed). USA: Addison-Wesley

Pub.Com.Inc.

3. Levine, I.N. (2007). Physical Chemsitry (5th ed). Boston: McGraw-Hill.
4. Laidler, K. J. & Meiser, J. H. (1999). Physical Chemistry (3rd ed). Boston:

Houghton Mifflin.

Odevler ve Projeler

(Homework & Projects)

Fizikokimyada giincel bir geligmeye ait rapor ve sozlii olarak sunumu

Oral presentation and preparation of a short report on an example of recent research

on physical chemistry

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

2

40

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

1

50

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Fizikokimyasal Sistemlerde Tanimlamalar I
2 Kuantum kimyasi (Atomik ve molekiiler yap1) I, 1LV
3 Gazlarin ideal ve gergek davranisi, kinetik teori I, 1L,V
4 Swvilarin ve ¢ozeltilerin ideal ve gergek davranisi I, 1LV
5 Termodinamik(makroskopik yaklagim) I, 1LV
6 Istatiksel mekanik(Termodinamikte mikroskopik yaklasim) L 1ILILIV
7 Isik-madde etkilesmesi, Spektroskopi(6teleme,titresim, donme, elektronik, NMR) I 1LV
8 Fotokimya I 1LV
9 Kinetik(Reaksiyon hizlar1 ve mekanizmalar) I, 1LV
10 Yiizey kimyasi (Kolloidler, yiizey gerilim, adsorpsiyon) I, 1L TV
11 Elektrokimya(Cozeltilerin elektriksel 6zellikleri, elektrod kinetikleri) L 1LILIV
12 Niikleer kimya(Niikleer Kimya ve Radyoaktivite), I, 1LV
13 Polimer Kimyasi, L ILILIV
14 Nanokimya ve giincel uygulamalari I, 1LV
COURSE PLAN
Course
Weeks Topics Outcomes
1 The description of physicochemical systems, |
2 Quantum Chemistry (atomic and molecular structure) I, 1LV
3 The ideal and real properties of gases, kinetic theory, I, 1LV
4 The ideal and real properties of liquids and solutions I, 1LV
5 Thermodynamics (macroscopic approach) I, 1LV
6 Topics from Statistical Mechanics (microscopic approach to thermo) I, ILHLIV
7 Interaction of lightand matter; Spectroscopy (Ex. Vibr., Rot., electronic, NMR etc.) I, 1L LIV
8 Photochemistry (I IRITNAY
9 Kinetics (Reaction rates, mechanisms) I, ILHLIV
10 Surface chemistry( colloids, surface tension, adsorption) I, 1LV
11 Electrochemistry (electrical properties of solutions and kinetics of electrode reactions) I, 1LV
12 Niikleer chemistry and radioactivity I 1LV
13 Polymer chemistry (I IRITNAY
14 Nacochemistry and recent applications I, ILHLIV




Dersin Polimer Bilimi ve Teknolojisi Programuyla iliskisi

Katki Seviyesi
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3
i Yiksek lisans yeterliliklerine dayali olarak, PST alanindaki glincel ve ileri diizeydeki bilgileri sistematik bir X

yaklasimla degerlendirebilme ve kullanabilme (beceri), 6zgiin distince ve/veya arastirma ile uzmanhk
dizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgin tanimlara ulagabilme (bilgi).

PST alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik distincelerin elestirel X
analizini, sentezini ve degerlendirmesini yapabilme (beceri), uzmanlik gerektiren bilgileri kullanarak 6zgiin
sonuglara ulagabilme (bilgi).

PST alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen X
bir dislince, yontem, tasarim ve/veya uygulamay: farkl bir alana uygulayabilme, 6zgln bir konuyu
arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri), ve alani ile ilgili
calismalarda arastirma yontemlerini kullanabilmede Ust diizey beceriler kazanmig olma (beceri).

PST alanina yenilik getiren, yeni bir distince, ydntem, tasarim ve/veya uygulama gelistiren ya da bilinen bir X
dusunce, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir galismayi bagimsiz olarak
gerceklestirerek ve gelistirdigi bu calismayi en az birer adet ulusal ve uluslararasi hakemli dergilerde makale
olarak yayinlayarak alanindaki ilerlemeye katkida bulunabilme (Bagimsiz Calisabilme ve Sorumliuluk
Alabilme Yetkinligi).

Yaratici ve elestirel diisiinme, 6zgln ve disiplinlerarasi sorunlari ¢dzme ve karar verme gibi st dlizey X
zihinsel suregleri kullanarak alani ile ilgili yeni disuince ve yontemler gelistirebilme (Ogrenme Yetkinligi) ve
bu konulardaki sorunlari g6zmede liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

Vi.

Sosyal iligkileri ve bu iligkileri yénlendiren normlari elestirel bir bakis agisiyla inceleyebilme, gelistirebilme ve
gerektiginde degistirmeye yonelik eylemleri ydnetebilme (lletisim ve Sosyal Yetkinlik).

Vii.

Uluslararasi platformlarda, uzman kisiler ile, Ingilizceyi en az Avrupa Dil Portféyii C1 Genel Diizeyi'nde
kullanarak ileri diizeyde yazili, s6zIu ve gorsel iletisim kurarak alanindaki konulari tartigabilme, 6zgiin
goruslerini savunabilme ve alanindaki yetkinligini gdsteren etkili bir iletisim kurabilme (/letisim ve Sosyal
Yetkinlik).

viii.

Alanindaki bilimsel, teknolojik, sosyal, kiilturel veya etik konulardaki sorunlarin ¢éziimiinde stratejik karar
verme sireglerini kullanarak iglevsel etkilegsim kurabilme; bu konulardaki ilerlemeleri tanitarak, yasadig
toplumun bilgi toplumu olma ve bunu siirdirebilme sirecine katkida bulunabilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Outcomes Contribution

1 2 3

Developing and intensifying the current and high-level knowledge in the area of PST in a systematical manner (skill) X
with the use of original thinking and/or research processes and in a specialistic level, based upon the competency in
M.S. level (knowledge).

Grasping the inter-disciplinary interaction related to PST area; having the ability to critically analyze, synthesize and X
evaluate the new and complex ideas with systematical approaches, reaching original results by using the specialistic
knowledge (skill) (knowledge).

Developing a new idea, method, design and/or application which brings about innovation in the PST area; or, applying X
a conventional idea, method, design and/or application to a different environment; researching, grasping, designing and
applying an original subject (skill), reaching an ability to critically analyze, synthesize and evaluate the new and
complex ideas, and acquiring the most developed skills about using the research methods in studies in the PST area
(skill).

Contributing to the progress in the PST area by independently carrying out a study which uses a new idea, method, X
design and/or application which brings about innovation in the area; or, applying a conventional idea, method, design
and/or application to a different environment, and by publishing this study in at least one scientific article in an
international peer reviewed journal (Competence to work independently and take responsibility).

Developing PST area-related new ideas and methods by making use of high level intellectual processes such as creative | X
and critical thinking, interdisciplinary problem solving and decision making (Learning Competence) and taking the
leader role in solving these problems (Competence to work independently and take responsibility).

Vi.

Ability to see and develop social relationships and the norms directing these relationships with a critical look and the
ability to direct the actions to change these when necessary. (Communication and Social Competency).

Vii.

The ability to establish effective communication with experts in the international environments to discuss the area-
related subjects and to defend original opinions, showing one’s competency in the area (Communication and Social
Competency) by using written, oral and visual communication and developing argumentation skills in English language
—at least European Language Portfolio C1 Level (Communication and Social Competency).

viii.

Contributing to the solution of the PST area-related social, scientific, cultural and ethical problems and promoting the
development of these values by establishing effective communication and using the strategic decision making
processes, and also contributing to the society’s state and progress towards being an information society by announcing
and promoting the technological, scientific and social developments in PST area (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Prof.Dr. Belkis Ustamehmetoglu

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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