FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Fizik

DERSIN ADI

Polimer Fizigine Giris

DERSIN KODU

F173610

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA
SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, Ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Fizik Lisans Programi

DERSIN KATEGORISi

Uzmanlik Alan Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Baki AKSAKAL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere polimer bilimiyle ilgili temel kavramlari ve siniflandirmalart
ogretmektir. Dersin hedefi polimerlerin molekiiller arasi etkilesmeleri, polimerlerin fiziksel
yapilarini, termal 6zelliklerini ve bu dzellikleri belirleme metodlar ve polimerlerin yayimast
siireclerini  6gretmektir. Bir diger amaci da O6grencilere, polimer tiirleri, katkilari ve
uygulamalariyla beraber polimer kompozit malzemelerin 6zelliklerini kavratmaktir.

DERSIN iCERIiGi

Polimer biliminde temel kavramlar; polimerlerin smiflandirtlmasi; polimerlerin molekiiler
ozellikleri; polimerlerde kimyasal baglar; polimerlerde molekiillerarasi etkilegsmeler;
polimerlerin fiziksel yapisi; polimerlerin fiziksel hal degisimleri; polimerlesme reaksiyonlari;
polimer malzemelerde yaymnma; polimerlerin 1sisal 6zellikleri ve bu 6zelliklerin belirlenme
metodlari; polimer tiirleri; polimer katkilart ve uygulamalari; kompozit malzemeler ve
ozellikleri.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Nobel Akademik Yayincilik, 2015 (ISBN-10 : 6051334181)

[6] Sacak, Mehmet. Polimer Teknolojisi, Gazi Kitabevi, 2012 ( ISBN-10: 6053445258).
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Bu dersi basartyla tamamlayan 6grenciler,

1. Polimerleri polimer fiziginin terminoloji ve kavramlarini  kullanarak
siniflandirabileceklerdir.

Polimer yapilarinda karsilagilan bag tiirlerini ve molekiilleraras1 etkilesmeleri
aciklayabileceklerdir.

Polimerlerin fiziksel yapi, faz Ozellikleri ve bunlar1 etkileyen faktorleri
aciklayabileceklerdir.

Ders Ogrenim Ciktilar:

Polimerlerde yaymma tiirleri ve mekanizmalarini agiklayabileceklerdir.

Polimerlerin  termal oOzelliklerini ve bu Ozellikleri belirleme metodlarini
aciklayabileceklerdir.

Polimer tiirleri, katki maddeleri, kompozit maddeler ve 0zelliklerini
aciklayabileceklerdir.

Temel bilgilere dayanarak polimerler hakkinda bireysel veya ortaklasa bir ¢aligma
sunabileceklerdir.

DEGERLENDIRME SISTEMi
| Etkinlikler Say1 Katki Pay1

| Devam/Katihm: H H -

| Laboratuar H H

| Uygulama (Sozlii Sinav): H H

| Arazi Calismasi H H

Kisa Sinavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan

| Derse Ozgii Staj H H ‘
kapsamlt sorularin sorulmasi

e  Format: Yiiz yiize kisa smav (5-15 dakika) 2 %5

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

Odev: ‘ ‘

* Icerik:

Derste islenen temel kavramlar kapsami ve uygulamalarina yonelik disiplin-
i¢i ve disiplinler aras1 alanlarda 6rneklerinin bulunmasini igeren bireysel
ve/veya grup olarak donemlik sunum ¢aligmasinin yapilarak sinif iginde
bireysel ve /veya grup sunumlarinin yapilmasi

* Format: Sunumun yazili ¢iktisi ile bireysel /grup sunumlari seklinde ifade 1 %25
edilmesi

* Detayh Degerlendirme Kriterleri:

- Polimer kavramlari, tiirleri ve polimer teknolojisinde kullanilan uygulama

metotlart ile ilgili konulart bireysel ve/veya grup olarak arastirip, elde edilen
sonuglar1 yorumlama ve sunum formati igin yazili ve veya/ elektronik belge

hazirlanmasi

-Sunum yapilirken sunum tekniklerinin dogru kullanilmasi

| Proje: H H

‘ Seminer/Workshop H H

Ara Smavlar:
» Icerik: Sav haftasina kadar islenen konularin tiimiinii kapsayan

kapsamli sorular

Sunum/Jiiri:
1 %30
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* Format: Yiiz yiize. Smav (90 dakika)

* Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi

Final:

+ Icerik: Dersin tiim ierigini kapsayan kapsamli sorular
* Format: Yiiz yiize. Smav (90 dakika)

%40

e  Detayh Degerlendirme Kriterleri:
-Derste iglenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
Dénem ici Calismalarin Basar1 Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi “ %40
TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk

IKonu Anlatimi: Polimer Biliminde Temel Kavramlar.

Simif-ici Tartisma (5 dk.): Polimer biliminde karsilagilan temel
kavramlarin ve tamimlamalarin Fizik icinde ve diger bilim|
alanlarinda kullanimi ile ilgili tartismanin yapilmasi.

Ders kitabi [1]: Boliim 1.1, Ders kitab1 [2]:
Boliim 1.2-1.3, Ders kitab1 [3]: Boliim 1.2
ve Ders kitabi [5]: Bolim 14.1-14.3]
kisimlarinin okunmasi.

IKonu Anlatimi: Polimerlerin Smiflandirilmasi: kimyasal yapilari,
zincir yapilari, termal Ozellikler, fiziksel yapilari, dogasina vb
6zelliklere gore siniflandirilmasi.

Simif-i¢i Uygulama (10-20 dk.): Polimerlerin siniflandirilmasina
lyonelik cesitli gorsellerin ve orneklerin power point gosterisi
sekline gosterilmesi.

Simif-ici Tartisma (5 dk.): Polimerlerin siniflandirilmasinin Fizik|
icinde ve diger bilim alanlarinda (kimya, polimer bilimi)
kullanimu ile ilgili tartigmanin yapilmasi.

Ders kitabi [1]: Boliim 1.2, Ders kitab1 [2]:
Boliim 1.3.2, Ders kitabi [3]: Boliim 1.3 ve
Ders kitab1 [5]: Bolim 14.7-14.8
kisimlarinin okunmasi.

Konu Anlatimi: Polimerlerin Molekiiler Ozellikleri: polimerde
mol kiitlesi, molekiillerdeki i¢ donmeler ve donme bariyeri,
molekiillerin konfigiirasyonu ve konformasyonlari,
Makromolekiillerdeki i¢ donmeler.

Smmif-i¢ci Uygulama (10-20 dk.): Polimerlerin molekiiler
6zelliklerine ait 6rnek problemlerin ¢oziilmesi.

Simif-ici Tartisma (5 dk.): Polimerlerin molekiiler 6zelliklerin|
Fizik i¢inde ve diger bilim alanlarinda (kimya, polimer bilimi)
kullantim1 ile ilgili tartismanin yapilmasi ve Oneminin|
vurgulanmasi.

Ders kitabi [1]: Bolim 1.3; 4.1, Ders kitabi
[2]: Boliim 3.1-3.3, Ders kitab1 [3]: Boliim|
7.1-7.2 ve Ders kitab1 [5]: Bolim 14.5
14.6 kisimlarinin okunmasi.

Konu  Anlattmi:  Polimerlerde  Kimyasal Baglar  ve|
Molekiilleraras: Etkilesmeler: Kimyasal ve fiziksel bag tiirleri,
polimer molekiilleri ve zincirleri arasindaki etkilesmeler (iyonik,|
dipol-dipol, deformasyonel, Hidrojen baglarr).

Simif-i¢ci Uygulama (10-20 dk.): Polimerlerdeki kimyasal baglan
ve molekiillerara1 etkilesmelere ait gérsel, power point sunumlari.

Smmif-i¢ci Tartisma (5 dk.): Polimerlerdeki kimyasal baglar ve
molekiiller arasi etkilesmelerin Fizik i¢inde ve diger bilim|
alanlarinda (kimya, polimer bilimi) kullanimu ile ilgili tartismanin|
apilmasi ve dneminin vurgulanmasi.

Ders kitabt [1]: Bolim 4.3 ve Ders kitabi
[3]: Boliim 7.4-7.5 kisimlarinin okunmasi.

Konu Anlatimi: Polimerlerin  Fiziksel Yapist: polimerde
igozlenen kristal yapi tiirleri ve amorf yapilari, kristallenme
oranlarinin  hesaplama yontemleri, yapi tayininde kullanilan|
fiziksel ve kimyasal metodlar.

Siif-ici Uygulama (20-30 dk.): Kristal tiirleri ve amorf faz

apilarina ait gorsellerin sunulmasi ve kristallenme oranlarinin

Ders kitabt [1]: Bolim 5, Ders kitabr [2]:
Boliim 5, Ders kitabi [3]: Boliim 8 ve Ders
kitab1 [5]: Boliim 14.12—14.13 kisimlarinin|
okunmast.
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hesaplanmasina ait 6rneklerin ¢dziilmesi.

Simif-i¢ci Tartisma (5 dk.): Polimerlerin Fiziksel Yapisi ve yapi
tayinindeki fiziksel metodlarin tartigilmast ve Fizik igindeki
6neminin vurgulanmasi.

Konu Anlatimi: Polimerlerin  Fiziksel Hal Degisimleri:
Polimerlerin faz durumlari, faz gegisleri, camst hali ve gecisi,|
kristallesme ve erime; bu siiregleri etkileyen faktorler.

Smif-i¢ci Uygulama (10-20 dk.): Polimerlerdeki faz durumlarinal

Ders kitabi [1]: Boliim 6 ve Ders kitab [3]:

6 ¥lls.k.1n cesitli g?r.or"sel.l.erln gosterilmesi, kristallenme kinetigi ile Boliim 9 kistmlarnim okunmas..
ilgili problem ¢dzimii.
Simif-i¢i Tartisma (5 dk.): Polimerlerin Fiziksel Hal Degisimleri
ve bu siireclerin kinetigi ile ilgili fiziksel denklemlerin ve
metotlarin 6neminin vurgulanmasi.
Konu Anlatimi: Polimer Malzemelerde Yaymnma ve|
Polimerlesme Reaksiyonlari.
Smif-ici Uygulama (10-20 dk.): Polimerlerde yaymmal Ders kitab1 [1]: Bolim 2.1; 16.1.4, Ders
7 mekanizmalariyla ilgili uygulamalarin yapilmasi. kitab1 [3]: Bolim 2 ve Ders kitab:1 [5]:
Boliim 14.14 kisimlarimin okunmasi.
Smif-i¢ci Tartisma (5 dk.): Polimer malzemelerde yayinma ve
polimerlesme reaksiyonlarinin ve bu yaymma tiirlerindeki fiziksel
lkanunlarin tartisilmasi.
3 Ara Snav 1 Slnav "haftasma l.cadar. islenen konulari
tiimiiniin tekrar edilmesi.
IKonu Anlatimi: Polimerlerin Termal Ozellikleri ve bu ézellikleri
belirleme metotlari.
Sinif-ici Uygulama (10-29 flk:).: Polimerlerin cams1 gegis Ders kitabt [1]: Boliim 8 ve Ders kitabi [3]:
9 sicakliklarinin hesaplanmasi ile ilgili uygulama. I
Boliim 11 kisimlarinin okunmast.
Simif-i¢i Tartisma (5 dk.): Polimerlerin termal 6zellikleri ve bul
6zellikleri belirlemesinde kullanilan metotlarin Fizik ile iliskisinin
tartisilmast.
Konu Anlatimi: Polimer Tiirleri, Polimer Katkilart ve
[Uygulamalar1: plastikler, elastomerler, elyaflar, kaplamalar,
kopiikler, filmler, dolgu  malzemeleri, yumusaticilar,
stabilizatorler, renklendiriciler, alev geciktiriciler.
Ders kitab1 [5]: Boliim 15.15-15.19; 15.21
10 Simif-i¢i Uygulama (5-10 dk.): Polimer tiirleri, katki maddelerine] kisimlarinin okunmasi.
ait gorsellerin sunulmasi.
Smmif-i¢ci Tartisma (5 dk.): Polimer tiirleri, katki maddeleri ve
bunlarm polimer ve bagka bilim alanlarindaki kullanimlarimin|
tartisilmasi.
Konu Anlatimi: Kompozit Malzemeler ve Ozellikleri.
Smmif-i¢ci Uygulama (10-20 dk.): Polimer kompozit malzeme
1 pirlerine ait reklerin sunulmast. Ders kitab1 [4]: Boliim 8 ve Ders kitab1 [5]:
Sinif-i¢i Tartisgma (5 dk.): Polimer kompozit malzeme tiirlerinin Boliim 16 kisimlarinin okunmasi.
Fizik i¢inde ve diger bilim alanlarinda (kimya, polimer bilimi)
kullanim1 ile ilgili tartijmanin  yapilmast ve Oneminin|
vurgulanmasi.
Ogrenci sunumlarinin dinlenmesi. o o
Ogrencilerin sunumlarini hazirlam
12 Siif-ici Tartisma (20 dk.): Sunum yapan 6grenci ya da grubun| irlﬁ?:;}lfllﬁqa;?temet ve yazihi kaynaklarm
sundugu konu hakkinda sorular sorularak konunun tartigilmasi. )
Ogrenci sunumlarimin dinlenmesi. Ogrencilerin sunumlarini hazirlam
13 Simif-i¢i Tartisma (20 dk.): Sunum yapan dgrenci ya da grubun| irlﬁ?:;}lfllﬁqa;?temet ve yazil kaynaklarm
sundugu konu hakkinda sorular sorularak konunun tartigilmasi. )
Ogrenci sunumlarinin dinlenmesi. C)grencilerin sunumlarini hazirlam
14 Simif-i¢i Tartisma (20 dk.): Sunum yapan dgrenci ya da grubun| ]irlillzli:gl]ria;?temet ve yazl kaynaklarin
sundugu konu hakkinda sorular sorularak konunun tartigilmasi. )
15 Uygulama ve ya Konu tekrari. Islenen konulara ait ders notlarinin gézden
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gecirilmesi.

16 Final Islenen konularin tiimiiniin tekrar edilmesi.
AKTS iSYUKU TABLOSU
Etkinlikler Siiresi Toplam Isyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuar “ H H
Uygulama H H H

Arazi Calismasi “ ‘ ‘ ‘ ‘

Derse Ozgii Staj H H H

Sinif Dis1 Ders Calismasi H 14 H 3 H 42 ‘

] |

Kiiciik Smavlar/Stiidyo Kritigi H 2 H 2 H 4

Projeler H H H

Sunum / Seminer H 1 H 20 H 20

Ara Sinavlar (Sinav Siiresi + Sinav

Hazirlik Siiresi) 1 2 2

Final (Sinav Siiresi + Sinav

Hazirhk Siiresi) 1 25 25
Toplam Isyiikii : H 155

Toplam Isyiikii / 30(s) : H 5.16

AKTS Kredisi : 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Physics

Introduction to Polymer Physics
FI1Z3610
3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER Fall, Spring

COURSE LANGUAGE Turkish, English

LEVEL OF COURSE First Cycle

COURSE TYPE Elective @ Bachelor Programme in Physics

COURSE CATEGORY Major Area Courses

MODE OF DELIVERY Face-to-Face

OWNER ACADEMIC UNIT Department of Physics

COURSE COORDINATOR Baki AKSAKAL

ASSISTANT(S)

This course aims to teach the students fundamental concepts about polymer science and

classification of polymers. It also aims to teach the students intermolecular interactions of
polymers, physical structures of polymers, thermal properties and the methods used to
determine these properties, and the diffusion processes of polymers. At the same time, it
aims to make the students comprehend polymer types, additives and properties of
polymer composites materials together with applications.

COURSE OBJECTIVES

Basic concepts in polymer science; classification of polymers; molecular properties of
polymers; chemical bonds in polymers; intermolecular interactions in polymers; physical
structure of polymers; changes in physical state of polymers; Polymerization reactions;
diffusion in polymeric materials; thermal properties of polymers and the methods for
determining these properties; polymer types; polymer additives and their applications;
composite materials and their properties.

Coursebooks:

[1] Tager, A. Physical Chemistry of Polymers., Mir Publishers, 1978.

COURSE CONTENT

[2] Bower, D. 1. Introduction to Polymer Physics. , Cambridge University Press, 2002 (
ISBN: 9780511077579).

RECOMMENDED OR REQUIRED [3] Basan, Satilmis. Polimer Kimyas:., Gazi Kitabevi, 2013 (ISBN:9786053440635)
READING [4] Ward, I. M., Sweeney, J. An Introduction to the Mechanical Properties of Solid
Polymers, Wiley, 2004 ( ISBN: 978-0-471-49626-7)

[5] Callister, W.D., Rethwisch, D. G. Malzeme Bilimi ve Miihendisligi,

Nobel Akademik Yayincilik, 2015 (ISBN-10 : 6051334181)

[6] Sacak, Mehmet. Polimer Teknolojisi, Gazi Kitabevi,2012 ( ISBN-10: 6053445258).
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Upon successful completion of the course, students will be able to
1. Classify polymers using terminology and concepts of polymer physics.
2. Describe bond types in polymer structures and their intermolecular interactions.

Explain the physical structure, phase properties of polymers and the factors

affecting them.
Course Learning Outcomes

Explain the types of diffusion in polymers and their mechanisms.

Explain thermal properties of polymers and the methods used to determine
these properties.

Explain the polymer types, additives, composite materials and their properties.

Present a study about polymers based on fundamental knowledge, individually
or collaboratively.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation: H H

| Laboratory H H

| Application (Oral Examination): H H

| Field Work H H

| Special Course Internship (Work Placement) H H

e Content: Comprehensive questions covering all topics addressed up to
the exam week

e  Format: Written or oral exam (5-10 minutes)
e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in

Quizzes/Studio Critics:
the course

Homework Assignments: H

* Content:

The presentation as an individual and/or a group following the term assignments
involving finding examples within both intra-disciplinary and interdisciplinary
contexts covered in the fundamental concepts and directed to their applications in
class

* Format: individual/Group presentations together with the printed format of the
presentation 2 5%

* Detailed Assessment Criteria:

- ability to investigate and interpret individually or as a group, the subjects about
the applications methods used in polymer technology and polymer types, and
polymer concepts and prepare the printed and/or electronic document for the
presentation format

- Proper use of presentation techniques during the presentation

| Project: H H

‘ Seminar/Workshop H H

Midterms:
 Content: Comprehensive questions covering all topics addressed up

to the exam week

Presentations/Jury:
1 25%
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» Format: Face-to-face written exam. (90 minutes).
* Detailed Assessment Criteria:
-Demonstration of understanding the fundamental concepts of the

course

-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes

Final:

» Content: Comprehensive questions covering the entire content of the
Course
* Format: Face-to-face written exam. (90 minutes).

* Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

ILecture: Fundamental concepts in Polymer science.

In class Discussion (5 min.): discussion about the use
of fundamental concepts and definitions met in polymer|
science in Physics and other scientific fields.

Reading the sections specified as follows: Courseboo
[1]: Chapter 1.1, Coursebook [2]: Chapters 1.2—-1.3
Coursebook [3]: Chapter 1.2, and Coursebook [5]:
Chapters 14.1-14.3.

Lecture: classification of polymers: according to the
chemical structures, chain structures, thermal properties,
physical structures, nature, etc.

Quick practise (10-20 min.): Presentation of various|
images and figures about classification of polymers using|
a power point presentation.

In-class Discussion (5 min.): discussion of the use|
classification of polymers in Physics and other fields|
chemistry, polymer science).

Reading the sections specified as follows: Courseboo
[1]: Chapter 1.2, Coursebook [2]: Chapter 1.3.2,
Coursebook [3]: Chapter 1.3, and Coursebook [5]:
Chapters 14.7-14.8.

ILecture: Molecular structure of polymers: molecular
weight of polymers, internal rotations and rotationall
barrier, configuration and conformations of polymer
imolecules, internal rotation in macromolecules.

Quick practise (10-20 min.): Example solutions of|
problems about molecular structures of polymers.

In-class Discussion (5 min.): discussion and emphasize]
the importance of the use of molecular structures of]
polymers in Physics and other fields (chemistry, polymer]
science).

Reading the sections specified as follows: Courseboo
[1]: Chapters 1.3; 1.4, Coursebook [2]: Chapters 3.1
3.3, Coursebook [3]: Chapters 7.1-7.2, and Courseboo
[5]: Chapters 14.5-14.6.

ILecture: Chemical bonds and intermolecular interactions|
in polymers: chemical and physical bond types, the]
interactions between polymer molecules and chains|
ionic, dipol-dipol, deformational, hydrogen bonds).

Quick practise (10-20 min.): Presentation of various|
illustrations about chemical bonds and intermolecular|
interactions in polymers using a power point
presentation.

In-class Discussion (5 min.): discussion and emphasize]

the importance of the use of chemical bonds and|

intermolecular interactions in polymers in Physics and
ther fields (chemistry, polymer science).

Reading the sections specified as follows: Coursebook
[1]: Chapter 4.3 and Coursebook [3]: Chapters 7.4-7.5.

ILecture: physical structure of polymers: crystalling]
structure types and amorphous structures observed in|

olymers, calculation methods of crystallinity ratios,

Reading the sections specified as follows: Courseboo
[1]: Chapter 5, Coursebook [2]: Chapter 5, Courseboo
[3]: Chapter 8, and Coursebook [5]: Chapters 14.12
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physical and chemical methods wused for the
determination of structure.

Quick practise (20-30 min.): Presentation of the|
illustrations about crystal types and amorphous phase]
structures and the problem solution for the calculation of|
crystallinity.

In-class Discussion (5 min.): discussion about physicall
structures in polymers and emphasize the importance of]
the use of physical methods used to determine the]
structure in physics.

14.13.

Lecture: Changes of physical states in polymers: phase]
states of polymers, phase transitions, glassy state and
transition, crystallisation and melting; the factors
laffecting these processes.

Quick practise (10-20 min.): presentation of various|
images about phase states of polymers and the problem|
solutions about crystallisation kinetics.

In-class Discussion (5 min.): Emphasizing the|
importance of the changes in physical state of polymers
fand the physical equations and methods about the
kinetics of these processes.

Reading the sections specified as follows: Courseboo
[1]: Chapter 6 and Coursebook [3]: Chapter 9.

ILecture: Diffusion in polymeric materials and
polymerisation reactions.

Quick practise (10-20 min.): Examples about the]
diffusion mechanisms in polymers.

In-class Discussion (5 min.): discussion about the]
diffusion in polymer and polymerisation reactions and|
hysical laws in diffusion types in polymers.

Reading the sections specified as follows: Courseboo
[1]: Chapters 2.1; 16.1.4, Coursebook [3]: Chapter 2,
and Coursebook [5]: Chapter 14.14.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Thermal properties of polymers and the)
determination methods of these properties.

Quick practise (10-20 min.): Examples about the]
calculations of glass transition temperatures of polymers.

In-class Discussion (5-10 min.): discussion of the]
relationship between the thermal properties of polymers
Fnd the methods used to determine these properties with

hysics.

Reading the sections specified as follows: Coursebook
[1]: Chapter 8 and Coursebook [3]: Chapter 11.

10

I];ecture: Polymer types, polymer additives and
pplications: plastics, elastomers, fibres, coatings, foams,
films, fillers, plasticizers, stabilizers, colorants, flame]
retardants.

Quick practise (5-10 min.): Presentations of the|
illustrations about the polymer types and additives.

In-class Discussion (5 min.): discussion of polymer
types, additive materials and of their use in polymer and|
other scientific fields.

Reading the sections specified as follows: Coursebook
[5]: Chapters 15.15-15.19; 15.21.

11

Lecture: Composite materials and their properties.

Quick practise (10-20 min.): Presentations of the]
illustrations about the polymer composite material types.

In-class Discussion (5 min.): discussion and emphasis|
of the importance of the use of polymer composite]
material types in Physics and other scientific fields|
chemistry, polymer science).

Reading the sections specified as follows: Coursebook
[4]: Chapter 8 and Coursebook [5]: Chapter 16.

12

Student presentations.

Use of internet and written sources for students to
prepare their presentations.
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In-Class Discussion (20 min.): discussion about the|
presented subject by asking questions.

Student presentations.

1. Use of internet and written sources for students toj

13 In-Class Discussion (20 min.): discussion about the| . .
prepare their presentations.

presented subject by asking questions.

Student presentations.

1. Use of internet and written sources for students toj

14 In-Class Discussion (20 min.): discussion about the| . .
prepare their presentations.

presented subject by asking questions.

1. Course notes belonging to the learnt subjects involved

1 IApplicati | titi f th jects. R
5 pplication or general repetition of the course subjects in reference books.

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 20

Mid-Terms (Examination Duration + Examination Prep. Duration) 22

Final (Examination Duration + Examination Prep. Duration) 25

Total Workload : H 155

Total Workload / 30(h) : H 5.16

ECTS Credit: || 5
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Pg-l Temel bilimler ve fizik alaninda
kapsamli bir kuramsal bilgi altyapisi
edinerek, bu bilgileri akademik diizeyde
analiz, yorum ve problem ¢dziimiinde etkin
bi¢imde kullanabileceklerdir. / Use their = = - - - - -
comprehensive theoretical knowledge in
fundamental sciences and physics for
analysis, interpretation, and problem-
solving at an academic level

PS:-Z Edindikleri uygulamali bilgileri
fiziksel siireglerin modellenmesi, deneysel
tasarim ve problem ¢oziimiinde etkili ve
amaca yonelik bicimde
kullanabileceklerdir. /Apply their practical ﬂ - i - § i =
knowledge effectively and strategically in
modelling physical

processes, experimental design, and
problem-solving

PS:-3 Kuramsal ve/veya deneysel

bilgilerini karmasik fizik problemlerinin
¢Oziimiinde etkili bigimde kullanarak, bu
problemlere yonelik uygun analiz ve
modelleme yontemlerini secip
uygulayabileceklerdir. /Use their
theoretical and/or experimental knowledge - - - - - - -
effectively in solving complex physics
problems by selecting and applying
appropriate  analysis and modelling
methods for these

problems.

Pg-4 Disiplinler aras1 bir yaklasimla,
farkli alanlarda edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /Synthesise _ _ 4 5 4 4 4
knowledge acquired from different - - - = - - -
disciplines through an interdisciplinary
approach.

PC-5 Fizik biliminin  temel ve
uygulamali alanlarmmda edindikleri bilgi
birikimlerini ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme ve
hesaplamali fizik araglarimi kullanma ve
geligtirme becerilerini, kuramsal fizik,
niikleer fizik, yogun madde fizigi, yliksek
enerji fizigi, nanoteknoloji,
yenilenebilir/alternatif enerji teknolojileri,
ileri malzeme tasarimi, niikleer teknoloji
ve kuantum teknolojileri gibi disiplin-igi
ve disiplinlerarasi uzmanlik alanlarinda
gelistirebileceklerdir. / Advance their
acquired knowledge in the fundamental
and applied fields of physics and their
skills in theoretical analysis, experimental
application, numerical modelling and using
and developing computational physics
tools in  both  disciplinary  and
interdisciplinary areas of specialisations
such as theoretical physics, nuclear
physics, condensed matter physics, high
energy physics, nanotechnology,
renewable/alternative energy technologies,
advanced materials design,

nuclear  technology, and  quantum

&
[
&
1
&
1
1
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technologies.

PS ‘-6 Fizik alaninda yaygmn olarak
kullanilan bilgisayar ve yapay zeka
teknolojileri ile en az bir programlama
dilini, problemleri ¢6zmek, veri analizi
yapmak ve simiilasyonlar gerceklestirmek
icin etkin bigimde kullanabileceklerdir.
/Use at least one programming language
and computer and artificial intelligence
technologies

widely employed in physics for problem-
solving, data analysis, and simulations

PS:-7 Fizik ve ilgili alanlardaki kariyer
firsatlarin1 ~ degerlendirerek  kisisel ve
mesleki geligim hedeflerini
belirleyebilecekler ve bu  hedeflere
ulagmak i¢in hayat boyu 6grenme
Stratejilerini kullanabileceklerdir. / Follow
scientific and technological developments
in physics and related fields, assess career
opportunities, identify personal and
professional development goals, and adopt
lifelong learning

strategies to achieve these goals.

PQ-S Bilimsel arastirmalarini  ve
mesleki faaliyetlerini yiriitiirken
dogabilecek  hukuksal  sonuglart  ve
toplumsal etkileri dikkate alarak mesleki
etik ilkeler, kalite standartlari

ile evrensel degerler dogrultusunda ve
sosyal sorumluluk bilinci ve adalet
duygusuyla hareket edebileceklerdir. / Act
with a sense of social responsibility and
justice and in accordance with professional
ethical principles, quality standards, and
universal values by taking into account
potential legal and

societal consequences of their scientific
research and professional activities.

Pg;-9 Bireysel olarak ya da takimlarda
etkin bigimde calisabileceklerdir. / Work
effectively both independently and as part
of a team.

19}

Pg:-lﬂ Fizik alaninda giivenilir bilgi
kaynaklarina ulagarak literatiir taramasi
yapabilecek ve akademik arastirma
tasarlaylp yiiriitebileceklerdir. / Access
reliable sources of information, conduct
literature reviews, and design and carry

out academic research in the field of
physics.

I~

Pg;-ll fleri diizey fizik konularini,
teorileri,  aragtirmalar1  ve  problem
¢oztimlerini, fizik terminolojisi kullanarak
Tiirke ve Ingilizcede tiim paydaslara
s6zIii ve yazili olarak

aktarabileceklerdir. /Effectively
communicate topics, theories, research,
and problem solutions in physics to all
relevant stakeholders using appropriate
physics terminology, both orally and in
writing, in Turkish

and in English

PS:-IZ Laboratuvar  ¢alismalarinda,
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bilimsel veri toplayarak teknik ve/veya
bilimsel raporlar hazirlayabilecek ve
mevcut raporlari
yorumlayabileceklerdir/Collect  scientific
data during laboratory work, prepare
technical and/or scientific reports

and interpret existing reports
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