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Dersin icerigi
(Course Description)

30-60 kelime arasi

Tanimlar, polimerlerin siniflandirilmasi, polimerlesme reaksiyonlari; kondenzasyon, radikal, iyonik
polimerlesme, Ziegler natta polimerlesmesi, halka agilmasi polimerlesmesi, kopolimerler ve
kopolimerizasyon, polimerlesme teknikleri: kiitle, ¢dziicii, emiilsiyon, dispersiyon, siispansiyon
polimerlesmeleri.

Definitions, polymer structure, classification of polymers, polymerization reactions; condensation
polymerization, radical, ionic polymerization, copolymerization and copolymers, Ziegler-Natta
polymerization, polymerization techniques including bulk, solution, dispersion, suspension,
emulsion polymerizations.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1-Fizik, Kimya, Miihendislik gibi degisik disiplinlerden gelen 6grencilere polimer ile ilgili tanimlar
ve temel kavramlarin verilmesi.

2- Polimerler sentezleri, kopolimerler, polimerlesme teknikleri gibi temel bilgiler polimer kimyasi
alaninda ¢alisacak tiim disiplinlerden gelecek 6grencilere verilerek, 6grenciler spesifik dersleri
almadan Once bir altyap1 olusturmak iizere hazirlanacaktir.

1-To introduce basic principles of polymer chemistry for persons with a basic training in chemistry,
physics and engineering.

2-To introduce synthesis of polymers, copolymers, polymerization techniques to the students

to provide enough background before attending specific lectures in polymer chemistry.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan 6grenciler :

I-Polimerlerle ilgili temel kavramlari 6grenir, polimerleri siniflandirir.

II-Polimerlerin fiziksel ve yapisal 6zelliklerinin malzeme olarak yapry1 nasil etkileyecegini
yorumlayabilir.

I11-Polimerleri ve kopolimerleri uygun yontemlerle sentezleyebilir, amaca uygun monomerleri
segebilir.

IV-Endiistride kullanilan polimerlesme tekniklerini bilir.

V- Polimerlerin giincel uygulamalari ile ilgili bir konuyu secer ve grup dniinde sunar.

Students who successfully pass this course will be able to:

I-To understand the basic definitions of polymers and to classify polymers.

II- To command on the material properties of polymers by considering physical and structural
properties.

III-To synthesize polymers and copolymers and to choose the appropriate monomers for this
purpose.

IV- To have a knowledge about industrial polymerization techniques

V-To prepare a presentation related with polymers and make oral presentation to the group.




Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz.
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Odevler ve Projeler

(Homework & Projects)

Fundamentals of Polymer Chemistry dersinde dgrenilen bilgileri sistematik bir
yaklagimla degerlendirebilmek, kullanabilmek ve sunabilmek amaciyla her 6grenciye
bir dénem 6devi verilecektir

One homework will be given each student to evaluate, use and present the
information gained from the course of Fundamentals of Polymer Chemistry

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, %)

Yil ici Smavlar 2 % 40
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 %10
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 % 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Tarihsel gelisim, maddenin temel 6zellikleri, baglar, polimerlere girig, tanim ve siniflamalar I
2 Polimerlerde mikro yap1 (Morfoloji: amorf, kristallik 6zellikleri, termal gegisler, molekiil agirlig 11
tayini, sterik etkiler)
3 Polimerlesme mekanizmalari, kondenzasyon polimerlesmesine giris il
4 Kondenzasyon polimerlesmesi, kinetigi, diger basamakli polimerlesme reaksiyonlari 111
5 Katilma polimerlesmesine giris, Serbest radikal katilma reaksiyonlari, baslatici, monomer ve 111
¢Oziicii sistemleri
6 Zincir reaksiyonlari, ,ilerleme, transfer, sonlanma reaksiyonlari, serbest radikal polimerizasyon 111
kinetigi
7 Serbest radikal polimerlesmede jel etkisi, kafes etkisi 6nleme ve geciktirme, 111
8 Iyonik polimerizasyona giris, Anyonik polimerlesme 11T
9 Koordinasyon polimerlesmesi ve taktisite 111
10 Katyonik polimerlesme , Halka agilmasi polimerlesmesi 111
11 Kopolimerlesme 111
12 Polimerlesme sistemlerine giris, kiitle, ¢6zlicii, siispansiyon polimerlesmeleri v
13 Emiilsiyon, kat1 hal, gaz faz ve plazma polimerizasyonlari v
14 Polimerlerin sentez ve uygulama alanlari ile ilgili sunumlar A\
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Historical Overview, Fundamentals of matter, bonding, Introduction to polymers, definitions 1
and classification
2 Microstructure in polymers(Morphology: Amorphous or Crystalline, thermal transitions, 11
molecular weight determination, steric effects)
3 Polymerization mechanisms,condensation polymerization, 11
4 Kinetics of Condensation polymerization, Other step type polymerizations 111
5 Addition Polymerization, Free radical addition reactions, initiators, monomers, solvents and 111
systems
6 Chain reactions, propagation, transfer, termination reactions, kinetics of free radical 111
polymerization
7 Cage effect, gel effect, Inhibition and retardation in free radical polymerization 111
8 Ionic polymerization, Anionic polymerization 111
9 Coordination polymerizastion and tactisity 111
10 Cationic polymerization, Ring opening polymerization 11
11 Copolymerization 111
12 Introduction to polymerization systems, bulk, solution, suspension polymerizations v
13 Emulsion polymerization, solid state, gas phase, plasma polymerizations v
14 Presentations on synthesis and applications of polymers \Y4




Dersin Polimer Bilimi ve Teknolojisi Programiyla Iliskisi

Katki
Programin mezuna kazandiraca@ bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi

1 2|3

i. Lisans diizeyi yeterliliklerine dayali olarak, PST programi alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (yeterli bilgi birikimi), ayrica alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme X

(bilgi).

ii. Alanmnda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme (beceri) ve edindigi bu
bilgileri farkli disiplin alanlarindan gelen bilgilerle biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme X
(beceri), gerektiginde bu bilgi ve becerilerini disiplinlerarasi ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

iii. Alan ile ilgili karsilagilan sorunlari ¢oziimleyebilmek i¢in bagimsiz aragtirma ydriitebilme, gerektiginde yeni
stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢oziim iiretilmesinde liderlik yapabilme (Bagimsiz X
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iv. Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme ve
dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

V. Alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve alan
digindaki ulusal ve uluslar aras1 gruplara, Tiirkge veya Ingilizce (en az Avrupa Dil Portfoyii B2 genel diizeyinde
kullanarak) yazih, sézlii ve gorsel olarak sistemli bicimde aktarabilme ve tartisabilme (fletisim ve Sosyal Yetkinlik)
(Alana Ozgii Yetkinlik).

vi. Alanmda edindikleri bilgileri sosyal yasama uygulayabilme, sosyal yasamda g¢evre gibi konularda farkindalik
yaratma, gerektiginde elestirel bakis getirme ve sosyal iligkileri yonlendiren normlari degistirmek icin harekete X
gecebilme ({letisim ve Sosyal Yetkinlik).

vii. Alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri diizeyde
kullanabilme (Iletisim ve Sosyal Yetkinlik).

viii. Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmast ve duyurulmas: asamalarinda toplumsal, bilimsel,
kiiltiirel ve etik degerleri gozeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda strateji, politika ve
uygulama planlart gelistirebilme ve elde edilen sonuglari, kalite siiregleri ¢ercevesinde degerlendirebilme (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

i. Developing and intensifying knowledge in the PST program area, based upon the competency in the
undergraduate level (sufficient knowledge), and also grasping the inter-disciplinary interaction related to the X
same area (knowledge).

ii. The ability to use the expert-level theoretical and practical knowledge in the area of PST(skill), and also
interpreting and forming new types of knowledge by combining the knowledge from the area of PST and the
knowledge from various other disciplines (skill), and using these knowledge and the skills for problem solving X
and/or application (which are processed within the area) in inter-disciplinary studies (Area Specific
Competency).

iii. The ability to carry out specialistic studies independently related to the problems in PST area by making use of
the research methods (skill), developing new strategic solutions to the unforeseen and complex problems and
taking the responsibility and leadership to solve these problems in the same area. (Competence to work
independently and take responsibility).

iv. [ Assessing the specialistic knowledge and skill gained through the study with a critical view and directing one’s
own learning process (Learning Competence).

V. Systematically transferring the current developments in the area and one’s own work (In the programs with
thesis) to other groups in and out of the area; in written, oral and visual forms (Communication and Social X
Competency) both in Turkish and in English (at least European Language Portfolio B2 Level) (Area Specific).

vi. [ Ability to apply the knowledge in social life, creating awareness in social life like environmental problems,
gaining a critical look and the ability to make changes in the norms directing the social relations when necessary X
(Communication and Social Competency).

vii. | Using the computer software together with the information and communication technologies efficiently and
according to the needs of the area(Communication and Social Competency)

viii. | Paying regard to social, scientific, cultural and ethical values during the collecting, interpreting, practicing and
announcing processes of the PST related data and the ability to teach these values to others, developing strategy,
policy and application plans concerning the subjects related to this area and the ability to evaluate the end results
of these plans within the frame of quality processes (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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