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Dersin Icerigi
(Course Description)

30-60 kelime arasi

Giris ve genel bilgiler. Ana hedef, polimer kimyasinda modern ve yeni sentetik tekniklerin yogun bir
sekilde gozden gegirilmesini saglamaktir. Konular, ¢esitli yasayan ionik ve kontrollu/yasayan serbest
radical polimerlesme teknikleri dezavantajlari ve limitleri ile anlamay1 icermektedir. Kimyac1 ve
mithendislere yonelik olan bu ders, onlara ¢esitli yeni polimerlerin dizayn ve sentez edilmesini
bilgilendirmeyi saglayacaktir. Sentetik reaksiyonlarin semasi, kinetik ve mekanizmalarinin tartigilmasini ile
modern ve yeni polimerlesme tekniklerinin anlagilmasi ve incelenmesini saglanacaktir.

Introduction, the main objective of the course is to provide a comprehensive overview of modern and new
synthetic techniques in polymer chemistry. Topics to be covered included, but are not limited to,
understanding, disadvantage and limitation of classic polymerization technics, the advantage and benefit of
the various living ionic and controlled/‘living’ free radical polymerization techniques. The course will be
aimed at both chemists and engineers and provide them with the knowledge to design and synthesize
different new classes of polymers. This will be achieved by presenting and investigating the synthetic
schemes, kinetics, and mechanisms involved in the discussed modern and new polymerization techniques.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1) Klasik polimerlesme mekanizmalari, kinetigi, baglama, ilerleme ve sonlanma asamalarinin 6gretilmesi,
dezavantajlar1, limitleri

2) Kontrollii/yagayan polimerlerin tanimi, mekanizmasi, klasik polimerlesme ile kargilagtirmast,
karakterizasyonlari, kullanim alanlarinin 6gretilmesi

3) Kontrollii/yasayan polimerlerin avantajlarinin gosterilmesi

4) Kontrollii/yasayan polimer ¢esitlerinin gosterilmesi

5) Cesitli topolojide polimer sentez yontemleri ve uygulamalari

1) Mechanism, Kinetics, initiation, propagation and termination stage of the classic polymerization with
disadvantage and limitation will be discussed,

2) Definition, mechanism, comparison to classic polymerization of controlled/living polymerization,

3) Demonstration of the advantage of controlled/living polymerization

4) Type of controlled/living polymerization will be discussed

5) Polymer synthesis and application in different topology

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Dersi basariyla gecen Doktora 6grencileri agagidaki konularda bilgi sahibi olurlar ve yetkinlik kazanirlar;
1) Klasik polimerlesme tekniklerin detaylarinin algilanmast,
I1) Klasik polimerlesme mekanizmalarmn algilanmasini ve degerlendirilmesi
I11) Klasik polimerlesme kinetiklerinin algilanmasi ve degerlendirilmesi
IV) Neden yeni polimerlesme tekniklerinin ortaya ¢iktigi,
V) Yeni polimerlesme tekniklerinin incelenmesi (mekanizma, kinetik ve sentez yontemleri)
VI) Yeni polimerlesme tekniklerinin karsilagtirilmasi
VII) Yeni polimerlesme teknikleri ile yeni topolojiler dizayn etme

PhD students who successfully passes the course will be gain knowledge and competency on the following
subjects;

1) Understanding of classic polymerization techniques

I1) Understanding mechanism and investigation of classic polymerizations

111) Understanding kinetics and investigation of classic polymerizations

IV) The reason of why the new polymerization techniques show-up

V) Mechanistic, kinetics and synthetically investigation of the new polymerization techniques

V1) Comparison of the new polymerization techniques

VII) Designing of the new polymeric topologies using the new polymerization techniques




Kaynaklar
(References)

Maddeler halinde en cok 5 adet
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Odevler ve Projeler

(Homework & Projects)

Yok

NO

Laboratuar Uygulamalan

(Laboratory Work)

Yok

NO

Bilgisayar Kullanimi

(Computer Use)

Yok

NO

Diger Uygulamalar

(Other Activities)

Yok

NO

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 1
(Midterm Exams)

% 40
(40 %)

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1
(Final Exam)

% 60
(60 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Giris, Genel kavramlar |

2 Klasik radical polimerilesmesi, parametreleri, avantaj ve dezavantajlari LILHLIV

3 Kontrollii/yasayan radikal polimerlesmesi, parametreleri, avantaj ve dezavantajlari LILHLIV,V

4 Kontrollii/yagayan radikal polimerlesmesi, Iniferter LILIHLIV,V

5 Kontrollii/yasayan radikal polimerlesmesi, Iniferter, RAFT IRIIR\YAYAY

6 Kontrollii/yasayan radikal polimerlesmesi, RAFT, NMP IRIIR\YAYAY

7 Kontrollii/yasayan radikal polimerlesmesi, NMP, ATRP IR IR AYAVAV]

8 Kontrollii/yasayan radikal polimerlesmesi, ATRP IR IR AYAVAY)

9 Kontrollii/yasayan radikal polimerlesmesinin yeni topolojilerde kullanimi V. VILVII

10 Kontrollii/yagayan radikal polimerlesmesinin yeni topolojilerde kullanimi V VILVII

11 Katyonik polimerlesme, parametreleri, avantaj ve dezavantajlar IRLIRVAYAY

12 Anyonik polimerlesme, parametreleri, avantaj ve dezavantajlari inLIv,v,vi

13 Katyonik ve anyonik polimerlesme ile yeni topolojilerde polimer sentezi V., VI,VII

14 Metathesis polymerlesmenin (ROMP) yeni topolojilerde kullanimi 1LV, V,VILVII

COURSE PLAN
Course Outcomes
Weeks Topics

1 Introduction and general concepts |
2 Classic radical polymerization, parameters, advantages and disadvandages LILIHL IV
3 Controlled/living radical polymerization, parameters, advantages and disadvandages LILHLIV,V
4 Controlled/living radical polymerization, Iniferter LILIHLIV,V
5 Controlled/living radical polymerization, Iniferter, RAFT ILHLIV,V, VI
6 Controlled/living radical polymerization, RAFT, NMP LIV, V, VI
7 Controlled/living radical polymerization, NMP, ATRP LIV, V, VI
8 Controlled/living radical polymerization, ATRP [IM LI N AVAVAV]
9 Controlled/living radical polymerization, to use in new topologies V.VILVII
10 Controlled/living radical polymerization, to use in new topologies V,VILVII
11 Cationic polymerization, parameters, advantages and disadvandages LIV, V, VI
12 Anionic polymerization, parameters, advantage and disadvandages IR RAVAVAV
13 Cationic and anionic polymerizations, to use in new topologies V.VILVII
14 Metathesis polymerization (ROMP), to use in new topologies iuLv,v,vivil




Dersin PST Programyla iliskisi

Katki
Programa ait ¢ciktilar Seviyesi
1123
i Yiiksek lisans yeterliliklerine dayali olarak, PST alanindaki giincel ve ileri diizeydeki bilgileri v

sistematik bir yaklagimla degerlendirebilme ve kullanabilme (beceri), 6zgiin diisiince ve/veya
aragtirma ile uzmanlik diizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek
Ozgiin tanimlara ulagabilme (bilgi).

ii. PST alanimin iliskili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmagik v
diisiincelerin elestirel analizini, sentezini ve degerlendirmesini yapabilme (beceri), uzmanlik
gerektiren bilgileri kullanarak 6zgiin sonuglara ulagabilme (bilgi).

iii. PST alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistirebilme ya v
da bilinen bir diiglince, yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayabilme, 6zgiin
bir konuyu arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri),
ve alani ile ilgili ¢aligmalarda arastirma yontemlerini kullanabilmede {ist diizey beceriler kazanmis
olma (beceri).

iv. PST alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da v
bilinen bir diislince, yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayan 6zgiin bir
¢alismay1 bagimsiz olarak gergeklestirerek ve gelistirdigi bu ¢aligmay1 en az birer adet ulusal ve
uluslararasi hakemli dergilerde makale olarak yayimlayarak alanindaki ilerlemeye katkida
bulunabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

V. Yaratic1 ve elestirel diisiinme, 6zgiin ve disiplinlerarasi sorunlar1 ¢6zme ve karar verme gibi iist v
diizey zihinsel siiregleri kullanarak alani ile ilgili yeni diisiince ve yontemler geligtirebilme
(Ogrenme Yetkinligi) ve bu konulardaki sorunlari ¢ozmede liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vi. Sosyal iligkileri ve bu iliskileri yonlendiren normlart elestirel bir bakis agistyla inceleyebilme, v
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (Iletisim ve Sosyal
Yetkinlik).

vii. | Uluslararasi platformlarda, uzman kisiler ile, ingilizceyi en az Avrupa Dil Portfoyii C1 Genel v

Diizeyi’nde kullanarak ileri diizeyde yazili, s6zlii ve gorsel iletisim kurarak alanindaki konulart
tartisabilme, 6zgiin goriislerini savunabilme ve alanindaki yetkinligini gosteren etkili bir iletigim
kurabilme (Iletisim ve Sosyal Yetkinlik).

viii. | Alanindaki bilimsel, teknolojik, sosyal, kiiltiirel veya etik konulardaki sorunlarin ¢éziimiinde v
stratejik karar verme siireglerini kullanarak islevsel etkilesim kurabilme; bu konulardaki
ilerlemeleri tanitarak, yasadigi toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine
katkida bulunabilme (4lana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Chemistry 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) 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 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 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).

v
v
v

Contributing to the progress in the PST area by independently carrying out a study which uses
a new idea, method, 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 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 v
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
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