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Dersin Icerigi
(Course Description)

30-60 kelime arasi

Polimerin mikro yapist ve molar kiitle dagilimlari, ideal zincir-gercek zincir ve
sinirlandirilmig zincir dinamigi, ¢ok zincirli sistemler ve polimer g¢ozeltileri, polimer
aglar1 ve jeller, Sol-jel faz gegisleri ve evrensellik, polimer ve jellerin fraktal dogasi.

Polymer microstructure and molar mass distributions, ideal chain-real chain and
restricted chain dynamics multichain systems and polymer solutions, polymer networks
and gels, sol-gel phase transitions and universality, fractal nature of polymers and gels.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

Bu derste; asagidaki konularin 6grenilmesi amaglanmaktadir.
1. Tek polimer zincirinin dinamigi ve zincir boyutu kavramlari
2. Polimer ¢ozeltilerinin 6zellikleri,
3. Jel olusumu ve faz gegisi siirecleri

adet

In this lesson; it aims to be learned the subjects below.
1. Dynamics of single chain and concept of the size of a chain
2. Characteristics of polymer solutions,
3. Gelation process and phase transitions

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddeler halinde 4-9

L Polimer zincirinin istatistik fizik problemi olarak tanimlanmasi grenilecek
II.  Zincir boyutu kavramlari ve dl¢iim yontemleri arasindaki iliskilerin kurulmasi
III.  Polimer zincirleri, polimer ¢ozeltileri ve jeller arasindaki temel farklar ve
fiziksel modeller 6grenilmis olacak
IV.  Klasik teoride hal degisimlerine yaklasim ve nerede eksik kaldig1 anlagilacak
V. Sol-jel gecislerindeki evrensel davranislar anlasilmis olacak.

adet

. Definition of a polymer chain as a statistical physics problem will be acquired
1I. Relation between the chain size definitions and their measurements will be

constructed.

I1I. The main differences between polymer chains, polymer solutions and gels, and
physical models for them will have been learned.

Iv. How to deal with phase transitions within classical theory and its shortcomings

will be understood.
V. Universal behaviors of the sol-gel transitions will be understood.
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En 6nemli 5 adedini belirtiniz
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Odevler ve Projeler

(Homework & Projects)

Yariyil i¢inde on ev 6devi verilecektir

There will be ten homework assignments

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Bazi ev ddevleri bilgisayar kullanimi igerecektir

A number of homeworks will involve compute programming

Diger Uygulamalar

(Other Activities)

Basar:1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l ici Smavlari
(Midterm Exams)

2

%40

Kisa Sinavlar
(Quizzes)

10

%10

Odevler
(Homework)

10

%10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

%40




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Polimerin mikro yapis1 ve molar kiitle dagilimlari, I
2 Tek zincir dinamigi LII
3 Ideal zincir LI
4 Gergek zincir ve smirlandirilmis zincir LII
5 Polimer boyutlarinin 6l¢iilmesi II
6 Karigimlarin termodinamigi 1LIII
7 Cok zincirli sistemler ILIII
8 Polimer ¢ozeltileri 111
9 lyi ¢oziiciilerde polimer ¢dzeltilerinin ortalama alan davranisi 111
10 Rastgele dallanma ve jellesme 11T
11 Polimer aglar1 ve jeller 111
12 Sol-jel faz gegisleri I[ILVLV
13 Kritik nokta davraniglar1 ve evrensellik 1WA
14 Polimer ve jellerin fraktal dogasi I\AY
COURSE PLAN
Course
Weeks Topics Outcomes
1 Polymer microstructure and molar mass distributions 1
2 Single chain dynamics LIT
3 Ideal chain LII
4 Real chain and restricted chain LII
5 Measurements of chain size II
6 Thermodynamics of mixing ILIII
7 Multichain systems ILIII
8 Polymer solutions 111
9 Mean field behavior of polymer solution in good solvents 111
10 Random branching and gelation 11
11 Polymer networks and gels 11
12 Sol-gel Phase transitions IILVLV
13 Critical point behaviors and universality 1IV,V
14 Fractal nature of polymers and gels 1V,V




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

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

yaklasimla deg@erlendirebilme ve kullanabilme (beceri), 6zglin dislince ve/veya arastirma ile uzmanlk
dizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgilin tanimlara ulasabilme (bilgi).

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

iii. | PST alanina yenilik getiren, yeni bir dlslince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen X
bir duglince, yontem, tasarim ve/veya uygulamay: farkl bir alana uygulayabilme, 6zgiin bir konuyu
arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri), ve alani ile ilgili
caligsmalarda arastirma yontemlerini kullanabilmede st diizey beceriler kazanmig olma (beceri).

iv. | PST alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir X
dislince, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir calismay! bagimsiz olarak
gerceklestirerek ve gelistirdidi bu ¢alismayi en az birer adet ulusal ve uluslararasi hakemli dergilerde makale
olarak yayinlayarak alanindaki ilerlemeye katkida bulunabilme (Bagimsiz Calisabilme ve Sorumluluk
Alabilme Yetkinligi).

V. Yaratici ve elestirel diisiinme, 6zgiin ve disiplinlerarasi sorunlari ¢zme ve karar verme gibi tst diizey X
zihinsel suregleri kullanarak alani ile ilgili yeni dlistince ve yontemler gelistirebilme (Ogrenme Yetkinligi) ve
bu konulardaki sorunlari gézmede liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

vi. | Sosyal iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme, gelistirebiime ve
gerektiginde degistirmeye yonelik eylemleri yonetebilme (lletisim ve Sosyal Yetkinlik).

vii. | Uluslararasi platformlarda, uzman kisiler ile, ingilizceyi en az Avrupa Dil Portféyii C1 Genel Diizeyi’'nde
kullanarak ileri dlizeyde yazili, s6zIu ve gorsel iletisim kurarak alanindaki konulari tartigabilme, 6zgun
goruslerini savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme (lletisim ve Sosyal
Yetkinlik).

viii. | Alanindaki bilimsel, teknolojik, sosyal, kiiltirel veya etik konulardaki sorunlarin ¢éziimiinde stratejik karar X
verme sireglerini kullanarak iglevsel etkilesim kurabilme; bu konulardaki ilerlemeleri tanitarak, yasadigi
toplumun bilgi toplumu olma ve bunu surdirebilme sirecine katkida bulunabilme (Alana Ozgi 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
i. 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).

ii. 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).

iii. 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).

iv. 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).

V. 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 X
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
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