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LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Biopolimerler Biopolymers
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
PST 609E Gliz 3 75 Doktora
(Fall (Ph.D.)
Lisansiistii Program Polymer Science and Technology
(Graduate Program) (Polymer Science and Technology)
Dersin Tiirii Secmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)
Dersin i¢erigi Protein kimyasi; enzim kimyasi; biyomateryal uygulamalart i¢in 6zel polimerler; proteinlerin

(Course Description)

30-60 kelime arasi

immobilizasyonu; biyobozunur polimer iretimi; proteinlerin kromatografik ayirma amagli polimer
matrikslerin sentezi; biyopolimerlerden ornekler: polikaprolakton, poli(laktik asit), suberin, poli(hidroksi
alkanoat), kitin, suda ¢oziinebilir kitosan; biyoteknolojinin belirli konularinda tartigmalar.

Protein chemistry; enzyme chemistry; synspecific polymers for biomaterials applications; immobilization of
proteins; production of biodegradable polymers; synthesis of polymer matrixes for chromatographic
separation; examples from biopolymers: polycaprolactone, suberin, poly(hydroxy alkanoate), chitin, water-
soluble chitosan; discussion for biotechnological applications.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Oncii konulardan olan biyopolimerlerin sentezi, 6zellikleri ve uygulamalari ile ilgili konularinda
bilimsel degerlendirmeler yapabilme bilgi ve becerileri kazandirmak.

2. Biyopolimer uygulamalari kapsamindaki bir konunun bilimsel olarak arastirilmasinin bilgi ve

becerilerini gelistirmek.

Lisans bilgilerini biyokimyasal proseslere uygulayabilme becerilerini kazandirmak

Sozlii ve yazili sunum deneyimi kazandirmak.

Pow

To provide students with basic knowledge on biopolymers synthesis and applications.
To help students to develop skills in scientific literature search.

To train students to apply their basic engineering knowledge to bioprocess.

To provide experience in oral and written communication.
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan doktora dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
. Biyopolimerler ve biyolojik prosesler ile ilgili konular1 genis kapsamda anlayabileceklerdir.
2. Mihendislik  bilgilerini  biyopolimerlerin ~ sentezi, Ozellikleri ~ve  uygulamalarinda
uygulayabileceklerdir.
3. Biyopolimerlerin uygulamalarindaki gelismeleri izleyebileceklerdir.
4.  Yazli ve sozlii iletisim becerileri gelistirilecektir.

Ph.D. students who successfully pass this course will be able to:
1. Demonstrate knowledge on production and applications of biotechnological process and
biopolymers.
2. Apply basic engineering knowledge on production and applications of biotechnological process
and biopolymers.
3. Introduce knowledge on the new technologies of biopolymers.
4. Gain knowledge on the communication skills and proficiency.




Kaynaklar
(References)

Maddeler halinde en cok 5 adet

1) Steinbuchel, A. (2004). Biopolymers in 10 Volumes. Weinheim: Wiley
2) Rehm, B. H. A. (Ed.). (2009). Microbial Production of Polymers and Polymer
Precursorscaister. U.K.: Caister Academic Press.

Odevler ve Projeler

(Homework & Projects)

Ogrencilerin dersi daha iyi 6grenmelerine yardim etmesi amaciyla dénem boyunca 10 édev ve

1 proje verilecek ve bunlar bir hafta sonra toplanacaktir.

To help students for learning and comprehending the course material better, 10 homeworks
and 1 project sets should be assigned throughout the semester, and their solutions should be

returned back in the subsequent week.

Laboratuar Uygulamalan

(Laboratory Work)
Bilgisayar Kullanim INTERNET
(Computer Use)
INTERNET
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 1 % 10
(Assessment Criteria) (Midterm Exams) (10 %)
Kisa Sinavlar
(Quizzes)
Odevler 10 % 30
(Homework) (30 %)
Projeler 1 %20
(Projects) (20%)
Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 % 40
(Final Exam) (40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Biyopolimerlere giris 1
2 Protein kimyasinin temel prensipleri 2
3 Enzim kimyasinin temel prensipleri, 2
4 Biyomateryal uygulamalar1 i¢in 6zel polimerlerin sentezi 1,3
5 Biyomateryal uygulamalari i¢in 6zel polimerlerin 6zellikleri, 1,3
6 Polimer matriksler de proteinlerin immobilizasyonu, 2,3
7 Immobilizasyon 6zelliklerini iyilestirmek igin proteinlerin polimer molekiilleri ile konjugasyonu, 2,3
8 Mikroorganizmalar yardimi ile biyobozunur polimer tiretimi 1,3
9 Mikroorganizmalar yardimi ile biyobozunur polimer iiretimi, endiistriyel biyopolimerler 1,3
10 Endiistriyel biyopolimerler 1,3
11 Proteinlerin kromatografik ayrilmasi amagli polimer matrikslerin sentezi-| 2,3
12 Proteinlerin kromatografik ayrilmasi amagli polimer matrikslerin sentezi-II 2,3
13 Biyoteknolojik ugulamalarda tartigmalar-I 4
14 Biyoteknolojik uygulamalarda tartismalar-I1 4
COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to Biopolymers 1

2 Basic principles of protein chemistry 2

3 Basic principles of enzyme chemistry 2

4 Synthesis of specific polymers for biomaterials applications 13

5 Specifications of specific polymers for biomaterials applications 1,3

6 Immobilization of proteins in polymer matrix 2,3

7 Production of biodegradable polymer by microorganism 2,3

8 Production of biodegradable polymer by microorganism 1,3

9 Industrial biopolymers 13
10 Industrial biopolymers 13
11 Synthesis of polymer for protein purification and chromatographic separation 2,3
12 Synthesis of polymer for protein purification and chromatographic separation 2,3
13 Discussion for biotechnological applications 4

14 Discussion for biotechnological applications 4




Dersin Polimer Bilimi ve Teknolojisi Programyla Iliskisi

Katki Seviyesi
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3
i Yiksek lisans yeterliliklerine dayali olarak, PST alanindaki giincel ve ileri diizeydeki bilgileri sistematik bir +

yaklagimla degerlendirebilme ve kullanabilme (beceri), 6zglin distince ve/veya arastirma ile uzmanhk
dizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgin tanimlara ulasabilme (bilgi).

ii. PST alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik distincelerin elestirel +
analizini, sentezini ve degerlendirmesini yapabilme (beceri), uzmanlik gerektiren bilgileri kullanarak 6zgiin
sonuglara ulasabilme (bilgi).

iii. | PST alanina yenilik getiren, yeni bir distince, yéntem, tasarim ve/veya uygulama gelistirebilme ya da bilinen +
bir dislince, yontem, tasarim ve/veya uygulamay: farkli bir alana uygulayabilme, 6zgln bir konuyu
arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri), ve alani ile ilgili
calismalarda arastirma yéntemlerini kullanabilmede Ust diizey beceriler kazanmig olma (beceri).

iv. | PST alanina yenilik getiren, yeni bir dislince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
disunce, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir galismayi bagimsiz olarak
gerceklestirerek ve gelistirdigi bu calismayi en az birer adet ulusal ve uluslararasi hakemli dergilerde makale
olarak yayinlayarak alanindaki ilerlemeye katkida bulunabilme (Bagimsiz Calisabilme ve Sorumluluk
Alabilme Yetkinligi).

V. Yaratici ve elestirel diigiinme, 6zgln ve disiplinlerarasi sorunlari ¢ézme ve karar verme gibi st diizey
zihinsel suregleri kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme (Ogrenme Yetkinligi) ve
bu konulardaki sorunlar g6zmede liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme

Yetkinligi).
Vi. Sosyal iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme, gelistirebilme ve
gerektiginde degistirmeye yénelik eylemleri yénetebilme (lletisim ve Sosyal Yetkinlik).
vii. | Uluslararasi platformlarda, uzman kisiler ile, ingilizceyi en az Avrupa Dil Portféyli C1 Genel Diizeyi'nde +

kullanarak ileri dlizeyde yazili, s6zlu ve gorsel iletisim kurarak alanindaki konulari tartigabilme, 6zgtin
goruslerini savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme (/letisim ve Sosyal
Yetkinlik).

viii. | Alanindaki bilimsel, teknolojik, sosyal, kiiltirel veya etik konulardaki sorunlarin ¢ézimunde stratejik karar
verme sureglerini kullanarak islevsel etkilesim kurabilme; bu konulardaki ilerlemeleri tanitarak, yagadig
toplumun bilgi toplumu olma ve bunu siirdirebilme sirecine katkida bulunabilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Outcomes Contribution
1 2 3
i Developing and intensifying the current and high-level knowledge in the area of PST in a systematical manner (skill) +

with the use of original thinking and/or research processes and in a specialistic level, based upon the competency in
M.S. level (knowledge).

i Grasping the inter-disciplinary interaction related to PST area; having the ability to critically analyze, synthesize and +
evaluate the new and complex ideas with systematical approaches, reaching original results by using the specialistic
knowledge (skill) (knowledge).

ii. Developing a new idea, method, design and/or application which brings about innovation in the PST area; or, applying +
a conventional idea, method, design and/or application to a different environment; researching, grasping, designing and
applying an original subject (skill), reaching an ability to critically analyze, synthesize and evaluate the new and
complex ideas, and acquiring the most developed skills about using the research methods in studies in the PST area
(skill).

iv. Contributing to the progress in the PST area by independently carrying out a study which uses a new idea, method,
design and/or application which brings about innovation in the area; or, applying a conventional idea, method, design
and/or application to a different environment, and by publishing this study in at least one scientific article in an
international peer reviewed journal (Competence to work independently and take responsibility).

V. Developing PST area-related new ideas and methods by making use of high level intellectual processes such as creative
and critical thinking, interdisciplinary problem solving and decision making (Learning Competence) and taking the
leader role in solving these problems (Competence to work independently and take responsibility).

Vi. Ability to see and develop social relationships and the norms directing these relationships with a critical look and the
ability to direct the actions to change these when necessary. (Communication and Social Competency).
vii. | The ability to establish effective communication with experts in the international environments to discuss the area- +

related subjects and to defend original opinions, showing one’s competency in the area (Communication and Social
Competency) by using written, oral and visual communication and developing argumentation skills in English language
—at least European Language Portfolio C1 Level (Communication and Social Competency).

viii. | Contributing to the solution of the PST area-related social, scientific, cultural and ethical problems and promoting the
development of these values by establishing effective communication and using the strategic decision making
processes, and also contributing to the society’s state and progress towards being an information society by announcing
and promoting the technological, scientific and social developments in PST area (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Prof.Dr.Yiiksel GUVENILIR 13.04.2011




