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DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Kimya Boliimii

DERSIN KOORDINATORU

Tarik EREN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere biyopolimerlerin yapisi ve kullanimi, dogal peptit tiirevlerinin
sentetik taklitleri, sentetik polimerler kullanarak misel ve kiireciklerin olusturulmasi, ilag
salinimi ve gen salmimmu g¢alismalari, blok kopolimerler, polielektrolitlerin sentezi ve nano
kargo yapilarinda kulllanilmasi, kitosan, polilaktik asit, selliloz gibi polimerlerin
incelenmesi, biyopolimerlerin biyobozunmasi ve gevresel onemi hakkinda bilgi vermektir.

DERSIN iCERIGI

Sentetik biyopolimerlerin yapisi; fonksiyonel gruplart ve ozellikleri; hiicre duvarinda
bulunan, ipek, yiin ve driimcek aginda bulunan dogal polimerlerin yapisi; biyomalzemelere,
ilag salimimi, gen salmimu sistemlerine giris; dogal antimikrobiyal peptit tiirevlerinin sentetik
taklitleri; polimerik malzemelerin biyolojik bozunma mekanizmalari; polimerlerin gevresel
etkileri; plastiklerin tekrar kullanilabilirligi ve dogada biyobozunma siirecleri; bu kapsamda,
sentetik biyopolimerlerin sentez semasi, tasarlanan molekiillerin 6zelligi, karakterizasyonu
incelenecek ve uygulamalar: arastirilacaktir.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

(Form No:
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Ders Kitaplari:

[1] Structural Biomaterials (J. Vincent, Princeton University Press, 2012).

[2] Structural Biological Materials (M. Elices, Elsevier Academic Press, 2005).

[3] Bio-based polymers and composites, (R.P. Wool. Elsevier Academic Press, 2005).
[4] Biodegradable Polymer Blends and Composites form Renewable Resources (L. Yu,
Wiley, 2009).

Onerilen Kaynaklar:

Ders ile ilgili fotokopiler, notlar sinifta verilmesi planlanmaktadir.

The antibacterial lead discovery challenge, Nature Reviews, vol. 9, 751-752, 2010

02.07.2015; Revizyon No:04)



(www.nature.com/reviews/drugdisc)

Bu dersi basariyla tamamlayan dgrenciler,

1. Biyopolimerlerin yapist (nano, mikro ve makro) ve &zellikleri hakkinda
degerlendirme yapabileceklerdir.
Uygulama alan1 kapsaminda kullanilacak biyopolimerler hakkinda bilgi
verebileceklerdir.
Antimikrobiyal dogal peptit tlirevleri hakkinda degerlendirme yapabileceklerdir.
Sentetik biyopolimerlerin gene saliimi, ilag salinimi gibi uygulamalarda malzeme

ozellikleri, c¢evresel ve eckonomik faktorler kapsaminda degerlendirme

Ders Ogrenim Ciktilar: yapabileceklerdir.

Paketleme, farmasotik ve biyomalzeme uygulamalarinda referans iiriin
ozelliklerini, gevresel ve insan kaynagimi dikkate alarak uygun malzeme segimi
yapabileceklerdir.

Polimerik malzemelerin uzun siireli dayanimi ve cevre etkisi hakkinda bilgi
edinebileceklerdir.

Polimerik malzemelerin geri kazanim yontemleri hakkinda bilgi edinebileceklerdir.
Konu kapsaminda literatiir incelemesi yapabileceklerdir.

Deneysel verileri degerlendirebilecek ve sonuglar iizerinde tartigabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Sayr Katki Pay1
Devam/Katihm: %5
‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj

‘ Kisa Sinavlar/Stiidyo Kritigi (Zorunlu): H H

| Odev: H [

Sunum/Jiiri:

‘ Proje: H 1 H %25

‘ Seminer/Workshop H H

Ara Smavlar:
e icerik: Snav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize Smav

< . . . 1 %30
e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi,
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e icerik: Dersin tiim icerigini kapsayan kapsaml sorular

e  Format: Yiiz yiize. Smav (110 dakika)

e Detayh Degerlendirme Kriterleri:

o
-Derste islenen tiim konularin derinlemesine kavranmig 1 o
.oldugunun gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ 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 Anlatim: Giris: Dersin kapsami ve biyopolimerler igin
temel sartlar

Structural ~ Biomaterials (J.  Vincent,
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends and

Composites form Renewable Resources (L.,
Yu, Wiley, 2009).

Literatiir bilgileri, web sunum

Konu Anlatimi: Polimerlerin tarihgesi, temel bilgiler ve
aciklamalar

Structural ~ Biomaterials (J.  Vincent,
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends and

Composites form Renewable Resources (L.,
Yu, Wiley, 2009).

Konu Anlatimi: Polisakkaritlerin sentezi ve uygulamasi
(polisakkaritlerin sentezi, fonksiyonel gruplar1 ve uygulamasi)

Structural ~ Biomaterials (J.  Vincent,|
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends and

Composites form Renewable Resources (L,
Yu, Wiley, 2009).

. Yardimei kaynaklar

Konu Anlatimi: Polilaktik asitin sentezi ve uygulamasi (Laktik
asitin yapisi, polimerlesmesi ve uygulamast)

Structural ~ Biomaterials (J.  Vincent,

Princeton University Press, 2012).
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Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends an

Composites form Renewable Resources (L,
Yu, Wiley, 2009).

. Yardimei kaynaklar

Konu Anlatimi: Kitin ve kitosan esasli polimerler (Kitin ve
kitosanin yapisi, dogal kaynaklari, kitin ve kitosan esasly
polimerlerin sentezi ve 6zellikleri)

Structural ~ Biomaterials (J.  Vincent,|
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends an

Composites form Renewable Resources (L,
Yu, Wiley, 2009).

Konu Anlatimi: Antimikrobiyal 6zellik gosteren dogal peptitler

Structural ~ Biomaterials (J.  Vincent,|
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends an

Composites form Renewable Resources (L,
Yu, Wiley, 2009).

Konu Anlatimi: Antimikrobiyal 6zellik gosteren dogal peptitlerin
sentetik polimerler ile taklit edilmesi

Structural ~ Biomaterials (J.  Vincent,|
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends an

Composites form Renewable Resources (L,
Yu, Wiley, 2009).

. Ders Notlar1

|Ara Sinav 1

Ders kitabi ve yardimei kaynaklar

Konu Anlatimi: Biyouyumlu blok kopolimerlerin sentezi,
polielektrolitlerin yapist ve ozellikleri

Structural ~ Biomaterials (J.  Vincent,|
Princeton University Press, 2012).
Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

. Bio-based polymers and composites, (R.P,

Wool. Elsevier Academic Press, 2005).

. Biodegradable Polymer Blends an

Composites form Renewable Resources (L,
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Yu, Wiley, 2009).
10. Yardimei kaynaklar

1. Structural Biomaterials (J.  Vincent,)
Princeton University Press, 2012).
2. Structural Biological Materials (M. Elices,|

Elsevier Academic Press, 2005).

Konu Anlatimi: Polimer esasli misel, mikro kiirecik gibi 3. Bio-based polymers and composites, (R.P.

10 yapilarin olugsmasi ve karakterizasyonu
Wool. Elsevier Academic Press, 2005).

4. Biodegradable Polymer Blends an
Composites form Renewable Resources (L,
Yu, Wiley, 2009).

1. Structural Biomaterials (J.  Vincent,)
Princeton University Press, 2012).

2. Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).

" Konu Anlatimi: Gen salimminda kullanilan polimer esasl nano 3. Bio-based polymers and composites, (R.P.
yapilar Wool. Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends an
Composites form Renewable Resources (L.,
Yu, Wiley, 2009).
1. Structural Biomaterials (J.  Vincent,)
Princeton University Press, 2012).
2. Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).
Konu Anlatim: Ilag salimminda kullamlan polimer esasli nano| 3. Bio-based polymers and composites, (R.P.
2 yapilar Wool. Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends an
Composites form Renewable Resources (L.,
Yu, Wiley, 2009).
1. Structural Biomaterials (J.  Vincent,)
Princeton University Press, 2012).
2. Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).
13 Konu Anlatimi: Biyopolimerlerin kompozit malzemede 3. Bio-based polymers and composites, (R.P.

kullanilmast Wool. Elsevier Academic Press, 2005).

4. Biodegradable Polymer Blends an
Composites form Renewable Resources (L,
Yu, Wiley, 2009).

1. Structural Biomaterials (J.  Vincent,)
Princeton University Press, 2012).

2. Structural Biological Materials (M. Elices,|

14 Konu Anlatimi: Heterohalkali bilesiklerin iki boyutlu NMR’1 Elsevier Academic Press, 2005).

3. Bio-based polymers and composites, (R.P.

Wool. Elsevier Academic Press, 2005).
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4. Biodegradable Polymer Blends and
Composites form Renewable Resources (L,
Yu, Wiley, 2009).

1. Structural Biomaterials (J.  Vincent,
Princeton University Press, 2012).

2. Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).

15 Konu Anlatimi: Biyobozunur malzemelerin gevresel etkinlikleri 3. Bio-based polymers and composites, (R.P.
Wool. Elsevier Academic Press, 2005).

4. Biodegradable Polymer Blends and
Composites form Renewable Resources (L.,

Yu, Wiley, 2009).

1. Structural Biomaterials (J.  Vincent,|
Princeton University Press, 2012).

2. Structural Biological Materials (M. Elices,)
Elsevier Academic Press, 2005).

3. Bio-based polymers and composites, (R.P.

16 Final Wool. Elsevier Academic Press, 2005).

4. Biodegradable Polymer Blends and
Composites form Renewable Resources (L,
Yu, Wiley, 2009).

5. Ders Notlar1

AKTS iSYUKU TABLOSU

Etkinlikler liresi Toplam isyiikii

Ders Saati 45

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Introduction to Synthetic Biopolymers

CODE

KIM4541

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (%30 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Tarik EREN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide information to students, about the structure and use of
biopolymers, synthetic imitations of natural peptide derivatives, formation of micelles
and beads using synthetic polymers, drug delivery and gene delivery studies, block
copolymers, synthesis of polyelectrolytes and their use in nano cargo structures,
examination of polymers such as chitosan, polylactic acid, celluloses, biodegradation of
biopolymers and their environmental importance.

COURSE CONTENT

Structure of synthetic biopolymers; functional groups and properties; structure of natural
polymers found in cell walls, silk, wool and spider webs; introduction to biomaterials,
drug delivery and gene delivery systems; synthetic imitations of natural antimicrobial
peptide derivatives; biodegradation mechanisms of polymeric materials; environmental
effects of polymers; reusability of plastics and biodegradation processes in nature; in this
context, synthesis scheme of synthetic biopolymers, properties of designed molecules,
characterization and applications will be investigated.

RECOMMENDED OR REQUIRED
READINGS

(Form No: FR-0315; Revizyon Tarihi:

Sayfa: 8/17

Coursebooks:

[1] Structural Biomaterials (J. Vincent, Princeton University Press, 2012).

[2] Structural Biological Materials (M. Elices, Elsevier Academic Press, 2005).

[3] Bio-based polymers and composites (R.P. Wool. Elsevier Academic Press, 2005).

[4] Biodegradable Polymer Blends and Composites form Renewable Resources (L. Yu,
Wiley, 2009).

Recommended Resources:

Ders ile ilgili fotokopiler, notlar sinifta verilmesi planlanmaktadir.

The antibacterial lead discovery challenge, Nature Reviews, vol. 9, 751-752, 2010

(www.nature.com/reviews/drugdisc)

02.07.2015; Revizyon No:04)


http://www.bologna.yildiz.edu.tr/index.php?r=program/view&id=10&aid=12
http://www.nature.com/reviews/drugdisc

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

Evaluate the structure (nano, micro and macro) and properties of biopolymers.
Provided about the biopolymers to be used within the scope of application.
Evaluate antimicrobial natural peptide derivatives.

Evaluate the material properties, environmental, and economic factors in

applications such as gene delivery and drug delivery of synthetic biopolymers.

Course Learning Outcomes

Select appropriate materials for packaging, pharmaceutical, and biomaterial
applications, taking into account reference product properties, environmental,
and human resources.

Learn about the long-term durability and environmental impact of polymeric
materials.

Learn about recycling methods for polymeric materials.

Conduct a literature review on the subject.

Evaluate experimental data and discuss the results.

EVALUATION SYSTEM

Activities Number Percentage of Grade
‘ Attendance/Participation: H H %S5
‘ Laboratory H H

‘ Application (Oral Examination): H H

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

‘ Homework Assignments: H H

‘ Presentations/Jury: H H

‘ Project: H 1 H %25

‘ Quizzes/Studio Critics: H H ‘

‘ Seminar/Workshop H H

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

e  Format: Face-to-face written exam.

e  Detailed Assessment Criteria: 1 %30

-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

Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face written exam. 1 %40

e  Detailed Assessment Criteria:

_Ahilitxr ta annlyr advranced neahlam_ocnlvrinag clrille
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-Demonstration of a thorough understanding of all topics
covered in the course

‘ Percentage of In-Term Studies %60 ‘

‘ Percentage of Final Examination %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1. Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
2. Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).
1 Lect.ure: Introduc_tion: Scope of the course and basic] 3. Bio-based polymers and composites (R.P. Wool.
requirements for biopolymers
Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).
5. Literature information, web presentation
1. Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
2. Structural Biological Materials (M. Elices,
2 Lecture:_ History of polymers, basic information and El.sevier Academic Press, 2003). .
explanations 3. Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).
1. Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
2. Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).
Lecture: Synthesis and application of polysaccharides ) )
3 (synthesis, functional groups and application of 3. Bio-based polymers and composites (R.P. Wool.
polysaccharides) Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).
5. Supplementary resources
1. Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
2. Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).
Lecture: Synthesis and application of polylactic acid
4 (structure, polymerization and application of lactic 3. Bio-based polymers and composites (R.P. Wool.
acid) Elsevier Academic Press, 2005).
4. Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).
5. Supplementary resources
Lecture: Chitin and chitosan based polymers (structure 1. Structural Biomaterials (J. Vincent, Princeton
| chun s o, s s s Universiy Prss 2012
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Structural Materials

Elsevier Academic Press, 2005).

Biological (M. Elices,
Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

Lecture: Natural peptides with antimicrobial
[properties

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
Materials

Structural Biological

Elsevier Academic Press, 2005).

(M. Elices,

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

Lecture:  Mimicking natural  peptides
antimicrobial properties with synthetic polymers

wit

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
Structural Materials

Elsevier Academic Press, 2005).

Biological (M. Elices,
Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

Midterm1

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
Materials

Structural Biological

Elsevier Academic Press, 2005).

(M. Elices,

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

Supplementary resources

Lecture: Synthesis of biocompatible block

copolymers, structure and properties of polyelectrolytes|

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
Structural Materials

Elsevier Academic Press, 2005).

Biological (M. Elices,
Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

Supplementary resources

10

Lecture: Formation and characterization of polymer-

based structures such as micelles and microspheres

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).
Materials

Structural Biological

Elsevier Academic Press, 2005).

(M. Elices,

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).
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Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

11

Lecture: Polymer-based nanostructures used in gene
delivery

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

12

Lecture: Polymer-based nanostructures used in drug
delivery

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

13

Lecture: Use of biopolymers in composite materials

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

14

Lecture: Two-dimensional NMR of heterocyclic
compounds

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

15

Lecture: Environmental effectiveness of biodegradable]

materials

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).

Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

16

Final exam

Structural Biomaterials (J. Vincent, Princeton
University Press, 2012).

Structural Biological Materials (M. Elices,
Elsevier Academic Press, 2005).
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3. Bio-based polymers and composites (R.P. Wool.
Elsevier Academic Press, 2005).

4. Biodegradable Polymer Blends and Composites
form Renewable Resources (L. Yu, Wiley, 2009).

ECTS WORKLOAD TABLE

Activities

Number Duration Total Workload
(Hour)

Course Hours

15 3 45

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

6

Final (Examination Duration + Examination Prep. Duration)

8

Total Workload: H

Total Workload / 30(h):

ECTS Credit:
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PS ‘-1 Temel kimyasal

kavramlar1 tanimlayip kimya
ile ilgili alanlardaki bilgileri,
uygulama arag-gereglerle
destekleyerek bilimsel
yaklagimi 6n plana alacak
sekilde ileri diizeydeki
kuramsal ve  uygulamal
bilgileri kazanabileceklerdir. / _ _ _ _ 5 - _ _ .
They will be able to define - - - - =
basic chemical concepts and
gain advanced theoretical and
applied knowledge in
chemistry-related fields,
supporting their knowledge
with  practical tools and
equipment, emphasizing a
scientific approach.

PS ‘-2 Alanlarinda

edindikleri ileri diizey teorik
ve uygulamali bilgilerini,
kimya ile ilgili alanlardaki
problemlerin incelenmesi i¢in
deney  tasarlaylp  ¢Oziim
yontemi gelistirme, uygun
analitik yontemler ve
teknikler kullanarak
problemleri ¢bzme, verileri
toplama, sonuglar1 analiz etme
ve yorumlama igin
kullanabileceklerdir. / They || = - - - 5 - - - -
will be able to use the
advanced theoretical and
applied knowledge they have
acquired in their fields to
design  experiments  and
develop solution methods for
examining  problems in
chemistry-related fields, solve
problems using appropriate
analytical ~ methods  and
techniques, collect data,
analyze and interpret results.

PC-3 Alanlarinda
edindikleri ileri diizey teorik
ve uygulamali bilgileri
kullanarak kimya ile ilgili
alanlarda  karsilagilan ~ ve

ongoriilemeyen karmagik
sorunlara, arastirma
yontemlerini kullanarak, yeni
stratejik yaklagimlar
gelistirerek ve  sorumluluk - - - § - - = = =
alarak ¢0ziim

iiretebileceklerdir. / They will
be able to use the advanced
theoretical and applied
knowledge they have acquired
in their fields to produce
solutions to unforeseen and
complex problems
encountered in chemistry-
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related fields by using
Sresearch methods,
developing new  strategic
approaches, and assuming
responsibility.

PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak ve
paydaslariyla ortaklasa
caligmalar yliriitebilecek ve
analitik diislinme yetenegini
kullanabileceklerdir. / They
will be able to conduct studies
independently and
collaboratively with
stakeholders in chemistry and
related fields and utilize their
analytical thinking skills.

PC-5 segtikleri bir veya
birden fazla kimya uygulama
alaninda  (Kalite  Egitimi,
Farmasotik Uriin,
Biyokimyasal = Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyasi vb)
uzman statlisii
kazanabileceklerdir. / They
will be able to achieve expert
status in one or more
chemistry application areas of
their choice (Quality

Education, Pharmaceutical
Products, Biochemical
Technologies, Polymer

Technology, Food Chemistry,
Environmental Chemistry,
etc.).

P g-6 Kimya alaninda

yaygmn  olarak  kullanilan
bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini,
problemleri  ¢dzmek, veri
analizi yapmak ve
simiilasyonlar gergeklestirmek
igin etkin bicimde
kullanabileceklerdir. / They
will be able to effectively use
computer and artificial
intelligence technologies
commonly used in chemistry,
as well as at least one
programming language, to
solve problems, analyze data,
and perform simulations.

I
1
1
1

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarini
degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu
hedeflere ulasmak icin hayat
boyu 0Ogrenme stratejilerini
kullanabileceklerdir. / They
will be able to evaluate career
opportunities in chemistry and
related  fields, determine
personal and professional
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development goals, and utilize
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglart  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, and with a
sense of social responsibility
and justice, considering the
legal consequences that may
arise in conducting their
scientific research and
professional activities.

PQ-9 Bireysel ya da takim

olarak yiirtittiikleri
calismalarda ve projelerde
kalite  yOnetimi ilkelerini
uygulayarak  siirecleri ve
sonuglar1 kalite standartlar
gergevesinde
degerlendirebileceklerdir.  /
They will be able to apply
quality management
principles in studies and
projects conducted
individually or as a team, and
evaluate processes and results
within the framework of
quality standards.

19}

PC-10 Belitli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir
bilgi kaynaklarmi etkin bir
sekilde kullanabileceklerdir. /
They will be able to
effectively use reliable
information  sources by
conducting a literature review
on a specific chemistry-
related topic.

P_(L—l 1 Teorik ve

uygulamali kimya alaninda
O0zglin 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
aragtirmalart kimyasal
terminoloji kullanarak Tiirkce
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ve Ingilizcede tiim paydaslara
sozli  ve
aktarabileceklerdir. / They
able to follow

will  be
advanced

information
chemistry-related topics and
research to all stakeholders
verbally and in writing in
Turkish and English using
chemical terminology.

yazili  olarak

chemistry
and  convey
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