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Bu dersin amaci, kimya ve malzeme bilimi altyapisina sahip lisans Ogrencilerine
DERSIN AMACI makromolekiiler bilimin temel ilkelerini, sentez-yapi-6zellik-performans iliskilerini ve
endiistriyel uygulamalarini biitlinciil bir yaklasimla kazandirmaktr.

Dogal makromolekiiller ile polimer bilimi ve teknolojisinin tarihsel gelisimi; temel
makromolekiil sentez yontemleri; kopolimer sentezi; kontrollii/yasayan polimerizasyon
teknikleri (ATRP, RAFT, anyonik vb.); kiitle ve ¢ozelti polimerizasyonu; emiilsiyon ve
stispansiyon polimerizasyonu; polimerlerin karakterizasyon teknikleri; polimer zincirlerinin
DERSIN iCERIGi konformasypn ve .konﬁgﬁrasyon.larl,_ izomerik yapllar,usi.sme davranisi, .gézﬁ.ni.irlﬁl.( ve 0-
noktasi; polimerlerin amorf ve kristalin yapilari, morfolojisi ile termal dzelliklerinin kimyasal
yapiyla iliskileri; polimerlerin mekanik 6zellikleri: elastik, viskoz ve viskoelastik
deformasyon, elastik modiil, gerilme-gerinim davranisi, siiriinme ve gerilim gevsemesi; segili
termoplastik polimerler ve isleme teknikleri; secili termoset polimerler ve isleme teknikleri.

Ders Kitaplar::

[1] Baysal, B. Mahir. Polimer Kimyasi. 2. baski. Ankara: ODTU Yayinlar1, 1994.
DERS KiTABI/ MALZEMESI / Besergil, Bilsen. Polimer Kimyasi. 1. baski. Ankara: Gazi Kitabevi, 2003.
ONERILEN KAYNAKLAR Billmeyer, F. Walter. Textbook of Polymer Science. 3.baski, New York: John Wiley
& Sons, 1984.

Carraher, C. Elias Jr. Polymer Chemistry. 8.baski, Boca Raton, FL: CRC Press,

Taylor and Francis Group, 2010.
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[S] Odian, George. Principles of Polymerization. 4.baski, Hoboken, NJ: Wiley-
Interscience, 2004.

[6] Sacak, Mehmet. Polimer Kimyasi. 2. baski. Ankara: Gazi Kitabevi, 2010.

[7]1 Sagak, Mehmet. Polimer Teknolojisi. 1. baski. Ankara: Gazi Kitabevi, 2005.

[8] Saunders, K. John. Organic Polymer Chemistry. 2.baski, London: Chapman and
Hall, 1988.

[91 Specialized Texts from Relevant Journal Articles.

[10] Young, R. John, Lovell, P. Anthony. Introduction to Polymers. 3.baski, Boca Raton,
FL: CRC Press, Taylor and Francis Group, 2011.

Bu dersi basarryla tamamlayan 6grenciler,
1. Makromolekiillerin nasil sentezlendigi hakkinda bilgi sahibi olabileceklerdir.
2. Makromolekiillerin mekanik &zelliklerini analiz edebileceklerdir.

Termoplastik ve termoset polimerlerin proses teknikleri hakkinda bilgi sahibi
olabileceklerdir.

Ders Ogrenim Ciktilar:

Polimerlerin ~ 6zelliklerinin ~ yapilar1  ile iligskilendirerek nasil  aciklandigim
kavrayabileceklerdir.

Polimerlerin ¢oziintirliikleri hakkinda bilgi edinebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilm:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri: 13 %5

- Derse aktif katilim ve soru sorma
- Smif-ici tartigmalara katki saglayabilme

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
1. igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli1 sorularin sorulmasi

e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igceren 6dev 1 %10

e  Format: Yazili raporlar ve bireysel/grup sunumlari
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e  Detayh Degerlendirme Kriterleri:

- Derste 6grendiklerine yonelik kapsamli bir aragtirma yapmasi

- Anladigin1 anlagilabilecek bir dille anlatabilmesi,
orneklendirebilmesi ve yoneltilen sorulara cevap verebilmesi

- Uygulamal1 diigiinebilme, yorumlama, hakim olarak sunabilme ve
gerekeelendirme siireglerinin yiiriitiilebilmesi

Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve bireysel/grup sunumlar1 yapmalarinin istenmesi

e  Format: Bireysel/Grup sunumlart

1 %15
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
e | |
‘ Seminer/Workshop H H
Ara Smavlar:
e licerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsaml1 sorular
e  Format: Yiiz yiize. Sinav (90 dakika) 1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR

On Hazirhk

Konu Anlatimi: Dogal makromolekiiller; polimer bilimi ve
teknolojisinin tarihsel gelisimi

1 Sinif-ici Uygulama (10 dk.): Polimerlerin tarihgesi hakkinda ve
giiniimiiz polimer 6rnekleri hakkinda bilgi aligverisi; polimerlerin
kullanim alanlar1 ve avantaj/dezavantajlar1 hakkinda tartisma

Dogal makromolekiiller; polimer bilimi vel
teknolojisinin tarihsel gelisimi. Kaynak: [1],

(2], [3], [4], [5], [6], [71, [81]. [9], [10].

Konu Anlatimi: Molekiil agirlifi ve molekiil agirligi dagilima;)
ortalama molekiil agirliklari

Sinif-ici Uygulama (10 dk.): Molekiil agirligi kavraminin polimer
0zellikleri icerisindeki yeri ve 6nemi hakkinda bilgi aligverisi;

Molekiil agirligt ve molekill agirhg
dagilimi; ortalama molekill agirliklart.
Kaynak: [1], [2], [3], [4], [5], [6], [7], [8],
[91, [10].
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molekiil agirligr olglim yontemlerinin giivenilirligi hakkinda
tartisma

Konu Anlatimi: Polimerlerin morfolojisi (amorf, kristalin ve
yonlendirilmis yapilar)

Simif-i¢i Uygulama (10 dk): Polimerlerin morfolojik 6zellikleri ve)
farklt morfolojk 6zellikler tizerine literatiir bilgisi paylagimi

Polimerlerin morfolojisi (amorf, kristalin ve
yonlendirilmis yapilar). Kaynak: [1], [2]|
(31, [4], [51, [6]. [7], [8], [9], [10].

Konu Anlatimi: Polimerlerin termal o6zellikleri (cam gegis|
sicaklig, erime sicaklifi, kristallenme davranist)

Sinif-ici Uygulama (10 dk): Polimerlerin termal 6zelliklerinin,|
kullanim alanlarini nasil etkiledigi ve dl¢iim yontemleri hakkinda
bilgi aligverisi

Polimerlerin termal 6zellikleri (cam geg¢is
sicaklifi, erime sicakligi, kristallenme
davranisi). Kaynak: [1], [2], [3], [4], [5], [6],
(71, (81, [9], [10].

Konu Anlatimi:  Makromolekiil sentez  yontemleri
Kondensasyon polimerizasyonu

Smif-ici Uygulama (10 dk.): Reaksiyon mekanizmalarinin
Ornekler {izerinde pekistirilmesi ve sanayi uygulamali hakkinda
bilgi aligverisi

Makromolekiil sentez yontemleri —
Kondensasyon polimerizasyonu. Kaynak:

(11, [2], [3], [4], [5]. [6], [71. 8], [9], [10].

Konu Anlatimi: Makromolekiil sentez yontemleri — Katilma
polimerizasyonu

Sinif-ici Uygulama (10 dk.): Reaksiyon mekanizmalarinin
Ornekler {izerinde pekistirilmesi ve sanayi uygulamali hakkinda
bilgi aligverisi

Makromolekiil sentez yontemleri — Katilma
polimerizasyonu. Kaynak: [1], [2], [3], [4],
(51, (61, [71, [8], [9], [10].

Konu Anlatimi: Kontrollii/yasayan polimerizasyon yontemleri
(ATRP, RAFT, anyonik vb.)

Smif-ici Uygulama (15 dk.): Reaksiyon mekanizmalarinin
Ornekler {izerinde pekistirilmesi ve sanayi uygulamali hakkinda
bilgi aligverisi; makromolekiiler sentez yontemlerini kullanarak
0zellikle kontrollii polimerizasyon tekniklerinin kullanilmasryla
farkli polimer mimarilerinin sentezi iizerine ¢aligmalar

Kontrollii/yasayan polimerizasyo
yontemleri (ATRP, RAFT, anyonik vb.).
Kaynak: [1], [2], [3], [4], [5], [6], [7], [8],
(9], [10].

|Ara Sinav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Polimerlerin ¢6ziiniirliigii, sisme davranislari, 6-
noktasi kavrami

Sinif-ici Uygulama (10 dk.): Polimerlerde gbzlenen ¢oziintirligiin
Oneminin vurgulanmast

Polimerlerin ¢cOzliniirligi, sism
davranislari, 6-noktast kavrami. Kaynak:

(11, [2], [3], [4], [5], [6], [71. [8], [9], [10].

Konu Anlatimi: Kopolimerizasyon ve 6zel polimer yapilari

Sinif-ici Uygulama (10 dk.): Kopolimer sabitleri hakkinda bilgi
aligverisi

Kopolimerizasyon ve 6zel polimer yapilari,
Kaynak: [1], [2], [3], [4], [5], [6], [7], [8],
(9], [10].

Konu Anlatimi: Polimerlerin mekanik 6zellikleri — elastik, viskoZ
've viskoelastik davraniglar

Sinif-ici Uygulama (10 dk.): Deneysel, literatiir ve sanayi
calismalarindan  Ornekler  vererek  polimerlerin  mekanik]
Ozelliklerinin  dnemi ve polimerlerin kullanim alanlarinin
belirlenmesindeki rolii hakkinda bilgi aliverisi

Polimerlerin mekanik 6zellikleri — elastik,
viskoz ve viskoelastik davraniglar. Kaynak:

(11, [2], [3], [4], [5], [6], [71. [8], [9], [10].

Konu Anlatimi: Polimerlerin karakterizasyon teknikleri (GPC,
DSC, TGA, FTIR, NMR vb.)

Sinif-ici Uygulama (10 dk.): Polimer karakterizasyonunda
kullanilan yontemlerin literatiir O6rnekleriyle birlestirilerek
ekistirilmesi

Polimerlerin  karakterizasyon  teknikleri
(GPC, DSC, TGA, FTIR, NMR vb.),
Kaynak: [1], [2], [3], [4], [5], [6], [7], [8],
(9], [10].

Konu Anlatimi: Ogrenci 6dev caligmalar1 ve sunumlari

Ogrenci 6dev caligmalari ve sunumlari.
Kaynak: [1], [2], [3], [4], [5], [6]. [7], [8],
[9]. [10].
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Simf-i¢ci Uygulama (150 dk): Ogrenci sunumlari, simf ici tartisma,
geri bildirim

Konu Anlatimi: Endiistriyel polimerler ve uygulamalari
1. Endiistriyel polimerler ve uygulamalari|
14 Simif-i¢ci Uygulama (100 dk): Endiistriyel polimerler ile ilgili Kaynak: [1], [2], [3], [4], [5], [6], [7], [8],
Ogrenci sunumlari, sinif i¢i tartisma, geri bildirim [9], [10].

Konu Anlatimi: Polimerlerin Fiziksel Ozellikleri, Kullanimlar1 v

[Btozpii 1. Polimerlerin Fiziksel Ozellikleri,

15 . . . . . C e Kullanimlar1 ve Bozunmasi. Kaynak: [1],
Sinif-ici Uygulama (20 dk.): Polimerlerin geri doniisiimi ve 21, 131, [41, [51, [6], [71, [8], [91, [10].

cevreye verdigi zararlar hakkinda bilgi aligverisi

16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
N

42

Ders Saati

Laboratuar H H

Uygulama (sozlii Sinav) H H

Arazi Calismasi H H

Sinif Dis1 Ders Calismasi H H

Derse Ozgii Staj H

Odev H

Kiiciik Smavlar/Stiidyo Kritigi H

Projeler ‘ ‘

Sunum / Seminer H

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Macromolecular Chemistry

CODE

KIM3492

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (30% and 100% English)

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Demet KARACA BALTA

ASSISTANT(S)

Sadegiil FIRAT

COURSE OBJECTIVES

The primary aim of this course is to provide undergraduate students with a background in
chemistry and materials science with a comprehensive understanding of the fundamental
principles of macromolecular science, including structure—property—performance
relationships and their industrial applications.

COURSE CONTENT

Historical development of natural macromolecules and polymer science and technology;
fundamental macromolecular synthesis methods; copolymer synthesis; controlled/living
polymerization techniques (ATRP, RAFT, anionic, etc.); bulk and solution polymerization;
emulsion and suspension polymerization; polymer characterization techniques;
conformations and configurations of polymer chains, isomeric structures, swelling
behaviour, solubility, and the 0-point; amorphous and crystalline structures of polymers,
morphology, and correlations of thermal properties with chemical structure; mechanical
properties of polymers, including elastic, viscous, and viscoelastic deformation, elastic
modulus, stress—strain behavior, creep, and stress relaxation; selected thermoplastic
polymers and processing techniques; selected thermosetting polymers and processing
techniques.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] Baysal, B. Mahir. Polimer Kimyasi. 2. baski. Ankara: ODTU Yayinlari, 1994.

[2] Besergil, Bilsen. Polimer Kimyasi. 1. baski. Ankara: Gazi Kitabevi, 2003.

[3]1 Billmeyer, F. Walter. Textbook of Polymer Science. 3rd ed. New York: John
Wiley & Sons, 1984.

[4] Carraher, C. Elias Jr. Polymer Chemistry. 8th ed. Boca Raton, FL: CRC Press,
Taylor and Francis Group, 2010.

[S] Odian, George Geragos. Principles of Polymerization. 4th ed. Hoboken, NJ:
Wiley-Interscience, 2004.
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[6] Sacak, Mehmet. Polimer Kimyasi. 2. baski. Ankara: Gazi Kitabevi, 2010.

[7]1 Sacak, Mehmet. Polimer Teknolojisi. 1. baski. Ankara: Gazi Kitabevi, 2005.

[8] Saunders, K. John. Organic Polymer Chemistry. 2nd ed. London: Chapman and
Hall, 1988.

[9]1 Young, R. John, Lovell, P. Anthony. Introduction to Polymers. 3rd ed. Boca
Raton, FL: CRC Press, Taylor and Francis Group, 2011.

[10] Specialized Texts from Relevant Journal Articles (various authors).

Upon successful completion of the course, students will be able to

1. Learn how macromolecules are synthesized.

2. Analyze the mechanical properties of macromolecules.

Course Learning Outcomes

Learn about the processing techniques of thermoplastic and thermoset polymers.

Understand how the properties of polymers are explained by relating them to
their structures.

Learn about the solubility of polymers.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria: 13 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions processes

‘ Laboratory H H

‘ Field Work H H

‘ Application (Oral Examination): H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
2. Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

o  Detailed Assessment Criteria:

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

Homework Assignments:

e  Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

e  Format: Written reports and group presentations

1 %10
o  Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification
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Presentations/Jury:

Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Group presentations

Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

‘ Project:

‘ Seminar/Workshop

Midterms:

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

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

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 H %60 ‘

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE

Related Preparation

Lecture: Natural macromolecules; historical
development of polymer science and technology

1 Quick Practice (10 minutes): Exchange of informatio

on the history of polymers and contemporary polyme

examples; discussion on the application areas o
olymers and their advantages and disadvantages.

Natural macromolecules; historical development of
polymer science and technology. Source: [1], [2], [3],
[4], [5], [6], [7], [8], [9], [10].

Lecture: Molecular weight and molecular weight
distribution; average molecular weights

2 Quick Practice (10 minutes): Exchange of informatio
on the role and importance of the concept of molecula
weight in polymer properties; discussion on the
reliability of molecular weight measurement methods.

Molecular weight and molecular weight distribution;
average molecular weights. Source: [1], [2], [3], [4], [5],

(61, [7], [8], [9], [10].

Lecture: Polymer morphology (amorphous, crystalline,

Polymer morphology (amorphous, crystalline, and

3 and oriented structures) oriented structures). Source: [1], [2], [3], [4], [5], [6], [7], [8],

[9]. [10].
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Quick Practice (10 minutes): Sharing literature-base:
knowledge on the morphological properties of polymers|
and different morphological characteristics.

Lecture: Thermal properties of polymers (glass
transition temperature, melting temperature,
crystallization behavior)

Quick Practice (10 minutes): Exchange of informatio
on how the thermal properties of polymers affect thei
application areas and on the methods used for thei
measurement.

Thermal properties of polymers (glass transition

temperature, melting temperature, crystallization behavior).
Source: [1], [2], [3], [4], [5], [6], [7], [8]. [9], [10].

Lecture: Macromolecular synthesis methods
Condensation polymerization

Quick Practice (10 minutes): Reinforcement o
reaction mechanisms through examples and exchange o
information on their industrial applications.

Macromolecular synthesis methods — Condensation
polymerization. Source: [1], [2], [3], [4], [5], [6], [7],
(8], [9], [10].

Lecture: Macromolecular synthesis methods — Additio
[polymerization

Quick Practice (10 minutes): Reinforcement o
reaction mechanisms through examples and exchange o
information on their industrial applications.

Macromolecular synthesis methods — Addition
polymerization. Source: [1], [2], [3], [4], [5], [6], [7],
(81, [9], [10].

Lecture: Controlled/living polymerization methods
(ATRP, RAFT, anionic, etc.)

Quick Practice (15 minutes): Reinforcement o
reaction mechanisms through examples and exchange o
information on their industrial applications; studies o
the synthesis of different polymer architectures usin
macromolecular synthesis methods, particularly b
employing controlled polymerization techniques.

Controlled/living polymerization methods (ATRP,
RAFT, anionic, etc.). Source: [1], [2], [3], [4], [5], [6],
(71, (81, [91, [10].

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Polymer solubility, swelling behavior, and the
concept of the 0-point

Quick Practice (10minutes): Emphasis on the]
importance of solubility observed in polymers.

Polymer solubility, swelling behavior, and the concept
of the 0-point. Source: [1], [2], [3], [4], [5], [6], [7], [8],
(9], [10].

10

Lecture: Copolymerization and specialty polyme
structures

Quick Practice (10 minutes): Exchange of informatio
on copolymerization constants

Copolymerization and specialty polymer structures.
Source: [1], [2], [3], [4], [5], [6], [7], [8], [9], [10].

11

Lecture: Mechanical properties of polymers — elastic,
viscous, and viscoelastic behaviors

Quick Practice (10 minutes): Exchange of informatio
on the importance of the mechanical properties o
[polymers and their role in determining application areas,
supported by examples from experimental, literature,
and industrial studies.

Mechanical properties of polymers — elastic, viscous,
and viscoelastic behaviors. Source: [1], [2], [3], [4], [5],
(61, [71, [8], [9], [10].

12

Lecture: Polymer characterization techniques (GPC,
DSC, TGA, FTIR, NMR, etc.)

Quick Practice (10 minutes): Reinforcement of thel
characterization methods used in polymer analysis
through integration with literature examples.

Polymer characterization techniques (GPC, DSC, TGA,
FTIR, NMR, etc.). Source: [1], [2], [3], [4], [5], [6], [ 7],
(8], [91, [10].

13

Lecture: Student assignments and presentations

Quick Practice (150 minutes): Student presentations,|
in-class discussion, and feedback

Student assignments and presentations. Source: [1], [2],

(3], [4], [5], [6], [71, [81]. [9], [10].

14

Lecture: Industrial polymers and their applications

Quick Practice (100 minutes): Student presentations|
on industrial polymers, in-class discussion, an

feedback

Industrial polymers and their applications. Source: [1],

(2], [3], [4], [5], [6], [71, [81]. [9], [10].
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Lecture: Physical properties, applications, an

degradation of polymers 1. Physical properties, applications, and degradation of

15 In-Class Activity (20 minutes): Exchange o polymers. Source: [1], [2], [3], [4]. [3]. [6]. [7]. 81, [9);

information on polymer recycling and thei [10].
environmental impacts
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 15

Mid-Terms (Examination Duration + Examination Prep. Duration) 20

Final (Examination Duration + Examination Prep. Duration) 30

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel kimyasal kavramlar1 tanimlayip kimya ile ilgili
alanlardaki bilgileri, uygulama arag-gereglerle destekleyerek
bilimsel yaklagimi 6n plana alacak sekilde ileri diizeydeki kuramsal
ve uygulamal1 bilgileri kazanabileceklerdir. /They will be able to
gain advanced theoretical and practical knowledge by defining basic
chemical concepts and supporting their knowledge in chemistry-
related fields with practical tools and equipment, thus prioritizing
the scientific approach.

I
I~
I
1
I~

PS‘-Z Alanlarinda edindikleri ileri diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili alanlardaki problemlerin incelenmesi i¢in
deney tasarlayip ¢Oziim yontemi gelistirme, uygun analitik
yontemler ve teknikler kullanarak problemleri ¢dzme, verileri
toplama, sonuglart analiz etme ve yorumlama ig¢in
kullanabileceklerdir. /They will be able to use the advanced - - - - -
theoretical and practical knowledge they have acquired in their
fields to design experiments and develop solution methods to
investigate problems in chemistry-related fields, to solve problems
using appropriate analytical methods and techniques, to collect data,
to analyze and interpret the results.

Pg-3 Alanlarinda edindikleri ileri diizey teorik ve uygulamali
bilgileri kullanarak kimya ile ilgili alanlarda karsilasilan ve
ongorillemeyen karmasik sorunlara, arastirma yontemlerini
kullanarak, yeni stratejik yaklasimlar gelistirerek ve sorumluluk
alarak ¢ozlim iiretebileceklerdir. /Using the advanced theoretical
and practical knowledge they have acquired in their fields, they will
be able to produce solutions to unforeseen and complex problems
encountered in chemistry-related fields by using research methods,
developing new strategic approaches and taking responsibility.

(F°N
|~
IS
|~
|~

PS ‘-4 Kimya ve ilgili alanlarda bagimsiz olarak ve paydaslariyla
ortaklasa galigmalar yiiriitebilecek ve analitik diisiinme yetenegini
kullanabileceklerdir. /They will be able to conduct studies - - - - -
independently and in collaboration with their stakeholders in
chemistry and related fields and use their analytical thinking skills.

PQ-S Segtikleri bir veya birden fazla kimya uygulama alaninda
(Kalite Egitimi, Farmasotik Uriin, Biyokimyasal Teknolojiler,
Polimer Teknolojisi, Gida Kimyasi, Cevre Kimyast vb) uzman
statiisii kazanabileceklerdir. /They will be able to gain expert status
in one or more chemistry application areas of their choice (Quality = = = - -
Education, Pharmaceutical Product, Biochemical Technologies,
Polymer Technology, Food Chemistry, Environmental Chemistry,
etc.).

Pg-6 Kimya alaninda yaygin olarak kullanilan bilgisayar ve
yapay zekad teknolojileri ile en az bir programlama dilini,
problemleri ¢ozmek, veri analizi yapmak ve simiilasyonlar
gerceklestirmek i¢in etkin bi¢imde kullanabileceklerdir. /They will
be able to effectively use computer and artificial intelligence - - - - -
technologies widely used in the field of chemistry and at least one
programming language to solve problems, analyze data and perform
simulations.

Pg-7 Kimya wve ilgili alanlardaki kariyer firsatlarim
degerlendirerek  kisisel ve mesleki gelisim  hedeflerini
belirleyebilecekler ve bu hedeflere ulasmak i¢in hayat boyu
O0grenme stratejilerini kullanabileceklerdir. /They will be able to
determine their personal and professional development goals by
evaluating career opportunities in chemistry and related fields and
use lifelong learning strategies to achieve these goals.

I
I~
I
1
I~
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Pg‘-8 Bilimsel arastirmalarmmi  ve mesleki faaliyetlerini
yiiriitiirken dogabilecek hukuksal sonuglar1 dikkate alarak mesleki
etik ilkeler ile toplumsal ve evrensel degerler dogrultusunda ve
sosyal sorumluluk bilinci ve adalet duygusuyla hareket
edebileceklerdir. /They will be able to act in accordance with
professional ethical principles, social and universal values, with a
sense of social responsibility and a sense of justice, taking into
account the legal consequences that may arise while conducting
their scientific research and professional activities.

Pg-9 Bireysel ya da takim olarak yiiriittiikleri ¢aligmalarda ve
projelerde kalite yonetimi ilkelerini uygulayarak siirecleri ve
sonuglari kalite standartlar1 ¢cergevesinde degerlendirebileceklerdir.
/They will be able to evaluate processes and results within the
framework of quality standards by applying quality management
principles in the work and projects they carry out individually or as
a team.

PC-10 Belirli bir kimya ile ilgili konu hakkinda literatiir taramas
yaparak giivenilir bilgi kaynaklarin1 etkin bir sekilde
kullanabileceklerdir. /They will be able to use reliable information
sources effectively by conducting a literature search on a specific
chemistry-related topic.

Pg-ll Teorik ve uygulamali kimya alaninda 6zgiin akademik
arastirma yiiriitebileceklerdir. /They will be able to conduct original
academic research in the field of theoretical and applied chemistry.

PC-12 ileri diizey kimya bilgilerini takip edebilecek, kimya ile
ilgili konular1 ve arastirmalari kimyasal terminoloji kullanarak
Tiirkge ve Ingilizcede tiim paydaslara sozlii ve yazili olarak
aktarabileceklerdir. /They will be able to follow advanced chemistry
knowledge and convey chemistry-related topics and research to all
stakeholders, both verbally and in writing, in Turkish and English,
using chemical terminology.
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