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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ada:

Course Name:

Polimerlerin Yapisi ve Ozellikleri

Structure and Properties of

Polymers
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
i i Ders Uygulama Laboratuar
Kodu Yariyih Kredisi AKTS Kredisi : ;
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KIM214E 45,8 3 4 3 - -
[ Boliim / Program Kimya/Tiim Programlar

(Department/Program) | Chemistry/ All Programs
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language)  [English
Dersin Onkosullar1 | Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category %50 %50 - -
by Content, %)

Dersin Icerigi

(Course Description)

Polimer ¢ozeltileri, termodinamigi, faz dengesi, fraksiyonlandirma.

Polimer karakterizasyonu, osmometri, 151k sagilmasi, vizkozite, jel gecirgenlik kromatografisi.
Zincir boyutlari, zincir modelleri, boyutlar1 etkileyen faktorler, seyreltik ¢ozelti bilgilerinin
degerlendirilmesi.

Kristal hal, morfoloji,

Amorf hal, viskoelastik davranis, viskoz hal, kauguksu hal, camsi gecis.

Mekanik 6zellikler, modeller, gerilme-%uzama 6lgiimleri.

Elastomerler, vulkanizasyon, ideal olmayan elastomerler, yap1 ve kusurlari.

Yapi-ozellik iligkileri, kopolimerler, plastiklestiriciler, elyaflar, elastomerler, plastikler.

Polymer solutions, thermodynamics, phase equilibria, fractionation.

Polymer characterization, osmometry, lightscattering, viscosity, gel permeation chromatography.

Chain dimensions, chain models, factors effecting the chain dimensions.

Crystalline state, morphology, kinetics

Amorphous state, viscoelastic behaviour, viscous region, rubbery state-Tg, Mechanical properties, models,
stress-strain measurements.

Elastomers, vulcanization, non-ideal elastomers, structure defects.

Structure property relations, copolymers, plastifiers, fibers, elastomers, plastics.

Dersin Amaci

(Course Obijectives)

1. Polimer ¢ozeltileri, termodinamigi, faz dengesi, fraksiyonlandirma konularini gretmek .

2. Polimer karakterizasyonu, osmometri, 151k sagilmast, vizkozite, jel gegirgenlik kromatografisi konularini
Ogretmek .

3. Zincir boyutlari, zincir modelleri, boyutlar1 etkileyen faktorler, seyreltik ¢ozelti bilgilerinin
degerlendirilmesi konularin1 6gretmek .

4. Kristal hal, morfoloji, kinetik konularmi 6gretmek.

5. Amorf hal, viskoelastik davranig, viskoz hal, kauguksu hal, camsi gegis konularini 6gretmek .

6. Mekanik 6zellikler, modeller, gerilme-%uzama Gl¢iimleri konularini 6gretmek.

7. Elastomerler, vulkanizasyon, ideal olmayan elastomerler, yap1 ve kusurlart konularini 6gretmek.
8.Yapi-ozellik iliskileri, kopolimerler, plastiklestiriciler, elyaflar, elastomerler, plastikler
konularini gretmek.

1.To provide polymer solutions, thermodynamics, phase equilibria, fractionation concepts.
2.To provide Polymer characterization, osmometry, lightscattering, viscosity, gel permeation
chromatography concepts .

3.To provide chain dimensions, chain models, factors effecting the chain dimensions concepts
. 4.To provide crystalline state, morphology, kinetics concepts.

5.To provide amorphous state, viscoelastic behaviour, viscous region, rubbery state-Tg
concepts, 6.To provide mechanical properties, models, stress-strain measurements concepts .
7.To provide elastomers, vulcanization, non-ideal elastomers, “structure defects” concepts.

8.To provide structure property relations, copolymers, plastifiers, fibers, elastomers, plastics concepts.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan dgrenciler;

1. Polimer ¢dzeltileri, termodinamigi, faz dengesi, fraksiyonlandirma konularini 6gretmek .
2. Polimer karakterizasyonu, osmometri, 151k sag¢ilmasi, vizkozite, jel gegirgenlik kromatografisi
konularini 6gretmek .

3. Zincir boyutlari, zincir modelleri, boyutlar etkileyen faktorler, seyreltik ¢ozelti bilgilerinin
degerlendirilmesi konularint 6gretmek .

4. Kristal hal, morfoloji, kinetik konularin1 6gretmek.

5. Amorf hal, viskoelastik davranis, viskoz hal, kauguksu hal, camsi gegis konularini 6gretmek

. 6. Mekanik 6zellikler, modeller, gerilme-%uzama dlglimleri konularini 6gretmek.

7. Elastomerler, vulkanizasyon, ideal olmayan elastomerler, yap1 ve kusurlart konularint 6gretmek.

8.Yapi-ozellik iliskileri, kopolimerler, plastiklestiriciler, elyaflar, elastomerler, plastikler
konularini 6gretmek.

Students who pass the course will be able to:

1. Understand polymer solutions, thermodynamics, phase equilibria, fractionation.
2.Understand polymer characterization, osmometry, lightscattering, viscosity, gel permeation
chromatography.

. Understand chain dimensions, chain models, factors effecting the chain dimensions.

. Understand crystalline state, morphology, kinetics

. Understand amorphous state, viscoelastic behaviour, viscous region, rubbery state-Tg,

. Understand mechanical properties, models, stress-strain measurements.

. Understand elastomers, vulcanization, non-ideal elastomers, structure defects.

. Understand structure property relations, copolymers, plastifiers, fibers, elastomers, plastics.
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Ders Kitabi
(Textbook)

Polymers, Chemistry &Physics of Modern Materials, J. M. G. Cowie
Chapman&Hall, 1973

Diger Kaynaklar
(Other References)

Polymers: Chemistry and Physics of Modern Materials, Third Edition by J.M.G.
Cowie and Valeria Arrighi T. J. International Itd, Cornwall, 2007

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Biitiin 6grenciler ders konularindan bazilarini kapsayan 10 dakikalik en az 5 kisa
konusma yaparlar

All students will give at least 5 short talks of 10 minutes each on some of the topics
covered that day.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 1 %20

(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar 5 %40

(Other Activities)

Final Sinav1 1 %40

(Final Exam)



http://www.amazon.com/Polymers-Chemistry-Physics-Modern-Materials/dp/0849398134/ref=sr_1_1?ie=UTF8&s=books&qid=1248263997&sr=1-1

DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Polimer ¢ozeltileri, termodinamigi, faz dengesi, fraksiyonlandirma. 2
2 Polimer karakterizasyonu, osmometri, 151k sacilmasi, vizkozite, jel gecirgenlik kromatografisi. 3
3 .Zincir boyutlari, zincir modelleri, 4
4 boyutlari etkileyen faktorler, seyreltik ¢ozelti bilgilerinin degerlendirilmesi 4
5 Kristal hal, morfoloji, kinetik 5
6 Amorf hal, viskoelastik davrans,., 6
7 viskoz hal, kauguksu hal, cams1 gegis, 6
8 Mekanik 6zellikler, modeller 7
9 gerilme-%uzama Ol¢iimleri. 7
10 Elastomerler, vulkanizasyon 8
11 ideal olmayan elastomerler, yap1 ve kusurlari. 8
12 Yapi-6zellik iliskileri, kopolimerler, 9
13 plastiklestiriciler, elyaflar, elastomerler, plastikler 9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Polymer solutions, thermodynamics, phase equilibria, fractionation. 2
2 Polymer characterization, osmometry, lightscattering, viscosity, gel permeation chromatography. 3
3 Chain dimensions, chain models, 4
4 factors effecting the chain dimensions. 4
S Crystalline state, morphology, kinetics 5
6 Amorphous state, viscoelastic behaviour,. 6
7 viscous region, rubbery state-Tg, 6
8 Mechanical properties, models, 7
9 stress-strain measurements. 7
10 Elastomers, vulcanization, 8
11 non-ideal elastomers, structure defects 8
12 Structure property relations, copolymers,. 9
13 plastifiers, fibers, elastomers, plastics 9




Dersin Kimya Programiyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katka
Seviyesi

2

3

Kimyanin temel alanlari olan inorganik, organik, fiziksel ve analitik kimyanin 6nemli
kavramlarini, teorik esaslarimi ve ilgili konulardaki deneysel bulgular1 kavrama becerisini
edinmeleri

X

Ogrencilerin edindikleri teorik ve pratik bilgileri kimya ya da kimya igeren multidisiplier alanlara
veya kimya bazl endiistrilerde uygulayabilme yetenegi edinmeleri

Deneysel ¢aligmalari tasarlama, veri analizi yapma, klasik teknikleri ve modern cihazlari kullanma
becerisini_edinmeleri

Kimya ve kimya ile ilgili alanlar hakkinda arastirma yapma ve bilgiye ulagsma i¢in modern
kiitiiphane kullanma becerisi edinmeleri

Kimyasal simiilasyon ve hesaplama, veri elde etme ve veritabani kullanimi i¢in bilgisayar
kullanim becerisi edinmeleri

Problemleri ¢6zme, kritik diisiinme ve analitik ¢6ziimleme i¢in matematik, fizik ve biyoloji temel
bilgilerini kimyasal sistemlere uygulama becerisi edinmeleri

Hem sinifta, hem de laboratuvarda etkin bigimde grup ¢alismasi yapma, liderlik ve grup iiyesi
olarak caligma yetenegi edinmeleri

Hem Tiirkge hem de Ingilizce dillerinde yazili ve sdzlii iletisim kurma arastirma yapma, arastirma
raporu yazma, sozlii ve poster sunumu yapma becerisi edinmeleri

Kimyasal malzemelerin giivenli kullanimi ve uzaklagtirilmalar1 i¢in modern prosediir ve
diizenlemeleri bilmeleri,

Etik davranigin kisisel ve profesyonel yasamin tiim alanlarindaki 6nemini anlayabilmeleri

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Chemistry Curriculum

Program Outcomes

Level of

Contribution

1

A

4

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

To give the students a core of theoretical and practical knowledge and the ability to apply it to
further studies in Chemistry or multidisiplinary areas involving Chemistry or employment in
Chemistry based industry.

An ability to design and conduct experiments, as well as to analyze and interpret data, to  use
modern instrumentation and classical technigues.

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 biology to
chemistry for solutions of problems, critical thinking and analytical reasoning

An ability to work in a group, be effective leaders as well as effective team members.

An ability to communicate effectively orally and in writing in Turkish and in English
languages. An ability to research chemistry topics, write research reports, and give oral and
poster presentations.

To train students in the aspect of modern chemical safety regulations and disposal techniques.

An understanding and appreciation the importance of ethical behavior in all aspects of
personal and professional life .

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)

18.9.2013




