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HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
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YARIYIL Bahar

DERSIN DILi ingilizce, Tiirkce

DERSIN SEVIYESI Lisans

DERSIN TURU Se¢meli @Kimya Lisans Programm

DERSIN KATEGORISi Temel Meslek Dersleri

DERSIN VERILIiS SEKLI Yiiz Yiize

DERSI SUNAN AKADEMIK Ki Boliimii
BiRiM mya bolumu

DERSIN KOORDINATORU Huriye AKDAS KILIC

ASISTAN(LAR)

Bu dersin amaci, 6grencilere ileri malzemelerde kullanilan organik bilesiklerin taninmasi ve
yeni teknolojilerde kullanimi hakkinda temel bilgileri vermektir.

Supramolekiiler kimyanin tanimi; sivi kristallerde temel kavramlar; sivi  kristallerde
karakterizasyon yontemleri; sivi kristallerde molekiil yapilar1 ve mezofazlari; sivi kristal
teknolojileri; siv1 kristallerin uygulama alanlari; sivi kristal polimerler; biyolojik sistemlerde
stv1 kristaller; organik giines pilleri; organik yar iletkenler, iletken supramolekiiler sistemler;
supramolekiiler organik fotovoltaik sistemler; karbon nanotlip esasli supramolekiiler
kompozitler; organik alan etkili transistdrler, organik 151k yayici diyotlar; non lineer optik.

Ders Kitaplar::

DERSIN AMACI

DERSIN iCERIGI

[1] F. Vogtle, “Supramolekulare Chemie”, Teubner, Stuttgart, 1992.

[2] PJ. Collings, M. "Hird, Introduction to Liquid Crystals", Taylor & Francis, London, 2001.
DERS KiTABI / MALZEMES] /

ONERILEN KAYNAKLAR [31 “Supramolecular Soft Matter: Applications in Materials and Organic Electronics - Takashi

Nakanishi, Wiley.
[4] “Supramolecular Materials for Opto-Electronics”- Norbert Koch, The Royal Society of
Chemistry.

Bu dersi basarryla tamamlayan 6grenciler;
1. Temel organik bilgilerden yararlanarak, giinlilk yasant1 ve teknolojideki basit veya

karmagik olaylar1 anlama becerisine sahip olabileceklerdir.

Ders Ogrenim Ciktilar:

Temel bilimlerle baglantili giincel gelismeler hakkinda bilgi sahibi olabileceklerdir.
Bilgiye ulasabilme, bilim ve teknolojideki yenilikleri ve gelismeleri izleyebilme

becerisini kazanabileceklerdir.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 1/16



4. Supramolekiiler sistemlerin dizayn1 ve sentezi hakkinda temel bilgilere sahip

olabileceklerdir.

5. Yeni teknolojileri takip etme bilinci kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derslere devam etmeleri ve katilmalari

e Detayh Degerlendirme Kriterleri:

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Calismasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz yiize. Coktan se¢meli ya da klasik kisa smav (5-10
dakika) 2 %10

e  Detayh Degerlendirme Kriterleri:

- Ileri organik mamzemeler bilgileri ait dersteki bilgileri
degerlendirme

| Odev: [ [

‘ Sunum/Jiiri: H H

‘ Proje: H H

‘ Seminer/Workshop H H

Ara Sinavlar:
- Ara Smav

e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsaml1 sorular

e  Format: Yiiz ylize Smav (90 dakika)

e  Detayh Degerlendirme Kriterleri: 1 %25

- - Ileri organik mamzemeler bilgileri ait dersteki bilgileri
degerlendirme

- Odev 1 %25
e Icerik: Proje sunumlari
e  Format: Yiiz ylize Sunum

e  Detayh Degerlendirme Kriterleri:

- Ingilizce makaleyi okuma, anlama ve powerpoint sunum halinde
Ozetleme
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- lleri
yorumlayabilme becerisi

e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize Smav (110 dakika)

e Detayh Degerlendirme Kriterleri:

Organik Malzemeler konusunda bilgileri kullanma ve

1 %40

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: Ileri Organik Malzemeler dersine giris

F. Vogtle,
Teubner, Stuttgart, 1992.

“Supramolekulare ~ Chemie”)
P.J. Collings, M. "Hird, Introduction to Liquid
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics - Takashi
Nakanishi, Wiley.

“Supramolecular
Electronics”- Norbert
Society of Chemistry.

Materials  for  Opto-
Koch, The Roya

Konu Anlatimi: Giris ve Temel Kavramlar (ileri organik]

F. Vogtle,
Teubner, Stuttgart, 1992.

“Supramolekulare ~ Chemie”)

P.J. Collings, M. "Hird, Introduction to Liquid
Crystals", Taylor & Francis, London, 2001.

malzemelerin tanimi, smiflandirilmasi, Elektronik, fotonik,
2 Eig;)irtn:icsigil;ygulama alanlari, Kiiciik molekiiller, polimerler, “Supramolecular Soft Matter: Applications in
Materials and Organic Electronics - Takashi
Sinif-ici Uygulama (15 dk.): haftalik makale okuma Nakanishi, Wiley.
“Supramolecular ~ Materials  for  Opto-
Electronics”- Norbert Koch, The Roya
Society of Chemistry.
F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.
P.J. Collings, M. "Hird, Introduction to Liquid
Konu Anlatimi: Supramolekiiler Kimya Temelleri I, Molekiiller| Crystals", Taylor & Francis, London, 2001.

e il (10, o sking, Sty 0 09 e sof Mter ppleaions i
diizenlenme (self-assembly) prensipler Materials and Organic Electronics - Takashil
Simif-i¢i Uygulama (15 dk.): haftalik makale okuma Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.
Konu Anlatimi:  Supramolekiiler Kimya Temelleri II, F. Voglle, “Supramolelulare  Chemie™y
Supramolekiiler polimerler, katenanlar, rotaksanlar, Dendritik Teubner, Stuttgart, 1992.
4 sistemler, Fonksiyonel supramolekiiler yapilar ve optoelektronik P.J. Collings, M. "Hird, Introduction to Liquid

uygulamalar.

Sinif-ici Uygulama (15 dk.): haftalik makale okuma

Crystals", Taylor & Francis, London, 2001.

“Supramolecular Soft Matter: Applications in
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Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

Konu Anlatimi: Fotofizik ve Fotokimya, Isigin madde ile
etkilesimi, Jablonski diyagrami, Absorpsiyon, emisyon,
fotoliiminesans, fosforesans, Enerji ve elektron transferi
(supramolekiiler sistem 6rnekleri)

Sinif-ici Uygulama (15 dk.): Haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

Konu Anlatimi: Likit Kristal Malzemeler, Mezofazlar,
Termotropik ve liotropik fazlar, Smektik, nematik, kolesterik
yapilar, karakterizasiyon yontemleri, uygulamalar.

Sinif-ici Uygulama (15 dk.): haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”,
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics”- Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

Konu Anlatimi: Siv1 kristal polimerler, Biyolojik sistemlerde sivi
kristaller.

Sinif-ici Uygulama (15 dk.): haftalik makale okuma

Kisa smav 1 (15 dakika): 11k 6 hafta islenen konularla ilgili kisal
sinav yapilmast

F. Vogtle, “Supramolekulare Chemie”,
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

|Ara Sinav 1

Siav haftasina kadar islenen konularin tekrar
edilmesi

Konu Anlatimi: Organik Isik Yayan Diyotlar OLED, OLED
temel prensipleri, Istk yayimi ve dalga boyu ayarlamasi, Kiigiik
molekiil ve polimer OLED’ler, Supramolekiiler organizasyon
etkis

Sinif-ici Uygulama (15 dk.): haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-

Electronics’- Norbert Koch, The Roya

Society of Chemistry.
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10

Konu Anlatimi: Organik Fotovoltaikler (OPV), Dondr—akseptor]
sistemleri, Bulk heterojunction yapilar, Faz morfolojisi ve
verimlilik optimizasyonu

Sinif-ici Uygulama (15 dk): haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

11

Konu Anlatimi: Karbon Nanotiipler (CNT), CNT tiirleri (tek
duvarli, ¢ok duvarl), Sentez yontemleri (ARC, CVD, lazey
ablasyonu), Elektronik, mekanik ve termal Ozellikler, Organik
malzemelerle hibrit CNT yapilar, Uygulamalar: sensorler, iletken
kompozitler, enerji depolama.

Sinif-ici Uygulama (15 dk): haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics”- Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

12

Konu Anlatimi: Non-Lineer Optik (NLO) Malzemeler, Dogrusal
vs. dogrusal olmayan optik siirecler, Ikinci harmonik iiretimi
(SHG), iiciincii harmonik (THG), Organik molekiillerde NLO
etkilerinin kokeni (dondr—akseptdr, m-konjugasyon), Optik
anahtarlar ve modiilatorlerde organik NLO malzemeler

Sinif-ici Uygulama (15 dk): haftalik makale okuma

Kisa sinav 2 (15 dakika): 9-11. hafta islenen konularla ilgili kisa
sinav yapilmast

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics - Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

13

Lecture: fletken ve Fonksiyonel Polimerler, fletken polimerler]
(PEDOT: PSS, polianilin, politiyofen tiirevleri), Blok
kopolimerlerde mikrofaz ayrismasi, Fonksiyonel yan grup ekleme

Sinif-ici Uygulama (15 dk): haftalik makale okuma

F. Vogtle, “Supramolekulare Chemie”
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi
Nakanishi, Wiley.

“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

14

Konu Anlatimi: Proje Sunumlar1 ve Degerlendirme

Ogrenci projeleri: makale 6rnekleri, Gelecek trendler: kuantum|
optik, yapay fotosentez, uyarlanabilir fotonik malzemeler

F. Vogtle, “Supramolekulare Chemie”,
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liqui
Crystals", Taylor & Francis, London, 2001.
“Supramolecular Soft Matter: Applications in
Materials and Organic Electronics "~ Takashi

Nakanishi, Wiley.
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“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.

Konu Anlatimi: Proje Sunumlar1 ve Degerlendirme

F. Vogtle, “Supramolekulare Chemie”,
Teubner, Stuttgart, 1992.

P.J. Collings, M. "Hird, Introduction to Liquid
Crystals", Taylor & Francis, London, 2001.

“Supramolecular Soft Matter: Applications in

15 Ogrenci projeleri: makale 6rnekleri, Gelecek trendler: kuantum| Materials and Organic Electronics - Takashil
optik, yapay fotosentez, uyarlanabilir fotonik malzemeler Nakanishi, Wiley.
“Supramolecular ~ Materials  for  Opto-
Electronics’- Norbert Koch, The Roya
Society of Chemistry.
16 Final Tiim konularin gézden gecirilmesi

AKTS iSYUKU TABLOSU

Toplam isyiikii

Ders Saati

Etkinlikler Say1 Siiresi
(Saat)
I

39

Laboratuar H H H

Uygulama (sozlii Sinav) H H H

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):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Advanced Organic Materials

CODE

KIM4642

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective@ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Huriye AKDAS KILIC

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide basic information to students about the identification of
organic compounds used in advanced materials and their use in new technologies.

COURSE CONTENT

Definition of supramolecular chemistry; basic concepts in liquid crystals; characterization
methods in liquid crystals; molecular structures and mesophases in liquid crystals; liquid
crystal technologies; application areas of liquid crystals; liquid crystal polymers; liquid
crystals in biological systems; organic solar cells; organic semiconductors, conductive
supramolecular systems; supramolecular organic photovoltaic systems; carbon nanotube-
based supramolecular composites; organic field-effect transistors, organic light-emitting
diodes; non linear optic.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] F. Vogtle, “Supramolekulare Chemie”, Teubner, Stuttgart, 1992.

[2] P.J. Collings, M. "Hird, Introduction to Liquid Crystals", Taylor & Francis, London,
2001.

[3]1 T. Nakanishi, “Supramolecular Soft Matter: Applications in Materials and Organic
Electronics”, Wiley.

[4]1 N. Koch, “Supramolecular Materials for Opto-ElectronicsThe Royal Society of
Chemistry.

Course Learning Outcomes

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

1. Utilize the fundamental organic knowledge.
2. Gain the ability to understand simple and complex phenomena in daily life and

technology.
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Gain knowledge about current developments related to basic sciences.

Gain the ability to access information and follow innovations and developments

in science and technology.

Gain fundamental knowledge about the design and synthesis of supramolecular

systems.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Attendance and participation of students in courses

e  Detailed Assessment Criteria:

‘ Laboratory H H

‘ Field Work H H

‘ Application (Oral Examination): H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e Content: Asking comprehensive questions covering all the topics
covered until the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 2 %10

e  Detailed Assessment Criteria:

- Evaluating the information in the course on advanced organic materials

‘ Homework Assignments: H H

‘ Project: H H

‘ Presentations/Jury: H H ‘

‘ Seminar/Workshop H H

Midterms:
Midterm exam:

e  Content: Comprehensive questions covering all the topics covered
until the exam week.

. . 1 %25
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria:

Evaluating the information in the course on advanced organic materials

Oral Presentation:
e  Content: Project presentations

e  Format: Face-to-face 1 %25

o  Detailed Assessment Criteria:

- Reading, understanding and summarizing an English article in a powerpoint
presentation

Final:
e  Content: Comprehensive questions covering the entire content of the

course 1 %40

e  Format: Face-to-face written exam. (110 minutes).
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o  Detailed Assessment Criteria:

- Ability to use and interpret information on Advanced Organic Materials

‘ Percentage of In-Term Studies %60 ‘

‘ Percentage of Final Examination %40 ‘

TOTAL %100
WEEKS COURSE OUTLINE Related Preparatlon

F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
2. PJ. Collings, M. "Hird, Introduction to Liquid
. ) ) Crystals", Taylor & Francis, London, 2001.
Lecture: Introduction to Advanced Organic Materials . i
1 course 3. T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Introduction and Basic Concepts (Definitio ., )
and classification of advanced organic materials, Crystals", Taylor & Francis, London, 2001.
2 electronics, photonics, biomedical application areas,) 3. T. Nakanishi, “Supramolecular Soft Matter:
small molecules, polymers, hybrid systems)
Applications in Materials and Organic Electronics”,
In-Class Practice (15 min): Reading weekly articles Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
) 2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Fundamentals of Supramolecular Chemist ., )
I, Intermolecular interactions (H-bonding, =n—m Crystals", Taylor & Francis, London, 2001.
3 stacking, electrostatics, van der Waals), Host—guestj 3. T. Nakanishi, “Supramolecular Sofi Matter:
chemistry, Self-assembly principles
Applications in Materials and Organic Electronics”,
In-Class Practice (15 min.): Weekly article reading Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Fundamentals of Supramolecular Chemist ., .
[, Supramolecular polymers, catenanes, rotaxanes,) Crystals", Taylor & Francis, London, 2001.
4 Dendritic  systems, Functional  supramolecula 3. T. Nakanishi, “Supramolecular ~Soft Matter:
structures, and optoelectronic applications.
Applications in Materials and Organic Electronics”,
In-Class Practice (15 min.): Weekly article reading Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
Lecture:  Photophysics ~ and  Photochemistry, 1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Interaction of light with matter, Jablonski diagram,
5 Absorption, emission, photoluminescence, Stuttgart, 1992.
phosphorescence, Energy and electron transfe 2. P.J. Collings, M. "Hird, Introduction to Liquid
(examples of supramolecular systems)
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In-Class Practice (15 min.): Reading weekly articles

Crystals"”, Taylor & Francis, London, 2001.

3. T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Liquid Crystal Materials, Mesophases, ) .
Thermotropic and Liotropic Phases, Smectic, Nematic, Crystals", Taylor & Francis, London, 2001.
6 il;plcijcl:t)il(e)litsenc Structures, Characterization Methods, 3. T. Nakanishi, “Supramolecular Soft Matter:
) Applications in Materials and Organic Electronics”,
In-Class Practice (15 min.): Weekly Article Reading Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
o o . 2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Liquid crystal polymers, Liquid crystals i )
biological systems. Crystals", Taylor & Francis, London, 2001.
3. T. Nakanishi, “Supramolecular  Soft  Matter:
7 In-class Practice (15 min.): Reading weekly articles.
Applications in Materials and Organic Electronics”,
Quiz 1 (15 min.): A quiz on the topics covered in the] Wiley.
first six weeks. ,
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
8 Midterm 1 Review of all topics covered up to the exam week.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
. . . . 2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Organic Light Emitting Diodes (OLED), ) )
Basic principles of OLED, Light emission an Crystals", Taylor & Francis, London, 2001.
9 wavelength tuning, Small molecule and polyme 3. T. Nakanishi, “Supramolecular  Soft  Matter:
(OLEDs, Supramolecular organization effect.
Applications in Materials and Organic Electronics”,
In-Class Practice (15 min.): Reading weekly articles Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.
2. PJ. Collings, M. "Hird, Introduction to Liquid
Lecture: Organic Photovoltaics (OPV), Donor— Crystals", Taylor & Francis, London, 2001.
acceptor systems, Bulk heterojunction structures, Phase o . )
10 morphology and efficiency optimization 3. T. Nakanishi, Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
In-Class Practice (15 min): Reading weekly articles )
Wiley.
4. N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.
Lecture: Carbon Nanotubes (CNTs), CNT types 1. F. Vogtle, “Supramolekulare Chemie”, Teubner,
(single-walled, multi-walled), Synthesis methods
11 (ARC, CVD, laser ablation), Electronic, mechanical, Stuttgart, 1992.
and thermal properties, Hybrid CNT structures wit 2. PJ. Collings, M. "Hird, Introduction to Liquid

organic materials, Applications: sensors, conductive
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composites, energy storage.

In-Class Practice (15 min): Weekly article reading

Crystals"”, Taylor & Francis, London, 2001.

T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.

N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.

12

Lecture: Non-Linear Optical (NLO) Materials, Linea
vs. Non-Linear Optical Processes, Second Harmonig]
Generation (SHG), Third Harmonic (THG), Origin o
INLO Effects in Organic Molecules (Donor—Acceptor,
n-Conjugation), Organic NLO Materials in Opticall
Switches and Modulators

In-Class Practice (15 min): Reading weekly articles

Quiz 2 (15 min): Quiz on topics covered in weeks 9-11

F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.

PJ. Collings, M. "Hird, Introduction to Liquid
Crystals"”, Taylor & Francis, London, 2001.

T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.

N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.

13

Lecture: Conductive and Functional Polymers,
Conductive polymers (PEDOT: PSS, polyaniline,
polythiophene derivatives), Microphase separation i
block copolymers, Addition of functional side groups

In-Class Practice (15 min): Reading weekly articles

Review of all topics covered up to the exam week

14

Subject Description: Project Presentations an
Evaluations

Student projects: Essay examples, Future trends:
quantum optics, artificial photosynthesis, adaptable
[photonic materials

F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.

PJ. Collings, M. "Hird, Introduction to Liquid
Crystals"”, Taylor & Francis, London, 2001.

T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.

N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.

15

Subject Description: Project Presentations an
Evaluations

Student projects: Essay examples, Future trends:
quantum optics, artificial photosynthesis, adaptable
[photonic materials

F. Vogtle, “Supramolekulare Chemie”, Teubner,
Stuttgart, 1992.

PJ. Collings, M. "Hird, Introduction to Liquid
Crystals"”, Taylor & Francis, London, 2001.

T. Nakanishi, “Supramolecular  Soft  Matter:
Applications in Materials and Organic Electronics”,
Wiley.

N. Koch, “Supramolecular Materials for Opto-
ElectronicsThe Royal Society of Chemistry.

16

Final

Review of all topics

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload

(Hour)

Course Hours 13 3 39

|

Laboratory
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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)

13

Total Workload:

Total Workload / 30(h):
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Tl we I owe [ wee | e [ e ]

PS ‘-1 Temel kimyasal

kavramlart  tanimlayip
kimya ile ilgili
alanlardaki bilgileri,
uygulama arag-gereclerle
destekleyerek  bilimsel
yaklasgimi  6n  plana
alacak  sekilde ileri
diizeydeki kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /
Define the basic
chemical concepts and
gain advanced theoretical
and practical knowledge
in the fields related to
chemistry in a way to
emphasize the scientific
approach by supporting
the knowledge with
application tools and
equipment.

PS ‘-2 Alanlarinda

edindikleri ileri diizey
teorik  ve uygulamali
bilgilerini, kimya ile
ilgili alanlardaki
problemlerin incelenmesi
icin deney tasarlayip
¢Ozliim yontemi
gelistirme, uygun analitik
yontemler ve teknikler
kullanarak ~ problemleri
¢Ozme, verileri toplama,
sonuglar1 analiz etme ve
yorumlama igin
kullanabileceklerdir.

/ Students will be able to
use their  advanced
theoretical and practical
knowledge in the field of
chemistry to  design
experiments and develop
solution methods for the
investigation of 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

19}
19}
19}
19}
19}

19}
I
19}
19}
19}

gelistirerek ve
sorumluluk alarak ¢éziim
iiretebileceklerdir.

/ To be able to solve
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complex and unforeseen
problems encountered in
chemistry related fields
by using advanced
theoretical and practical
knowledge in their fields,
using research methods,
developing new strategic
approaches and taking
responsibility.

PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak
ve paydaslariyla
ortaklaga calismalar
yiirlitebilecek ve analitik
diistinme yetenegini
kullanabileceklerdir.

/ Students will be able to - - - -
conduct studies
independently and in
collaboration with
stakeholders in chemistry
and related fields and use
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  statiisii
kazanabileceklerdir.

/ They will be able to
gain 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.).

PS ‘-6 Kimya alaninda

yaygmn olarak kullanilan
bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini,
problemleri ¢6zmek, veri
analizi  yapmak  ve
simiilasyonlar
gerceklestirmek igin
etkin bigimde
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.
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PC-7 Kimya ve ilgili

alanlardaki kariyer
firsatlarini
degerlendirerek kisisel ve
mesleki gelisim
hedeflerini

belirleyebilecekler ve bu
hedeflere ulasmak i¢in
hayat boyu 0grenme
stratejilerini
kullanabileceklerdir.
/Identify personal and
professional development
goals by evaluating
career opportunities in
chemistry and related
fields and use lifelong
learning  strategies  to
achieve these goals.

PC-8 Bilimsel
aragtirmalarini ve
mesleki faaliyetlerini
yiiriititken ~ 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 line with professional
ethical principles and
social and  universal
values and with a sense
of social responsibility
and justice, taking into
account the legal
consequences that may
arise while conducting
scientific research and
professional activities.

Pg-9 Bireysel ya da

takim olarak yiiriittiikleri

calismalarda ve
projelerde kalite
yoOnetimi ilkelerini
uygulayarak siirecleri ve
sonuglari kalite

standartlar1 ¢ergevesinde
degerlendirebileceklerdir.
/ They will be able to
evaluate processes and
results within the
framework of quality
standards by applying
quality management
principles to their
individual and team
projects.

PC-10 Belirli  bir

kimya ile ilgili konu

hakkinda literatiir
taramasi yaparak
giivenilir bilgi

kaynaklarim1  etkin  bir
sekilde

I~

I~

I~

I~

I~
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kullanabileceklerdir /
By conducting a
literature review on a
specific chemistry-
related topic, they will be
able to wuse reliable
sources of information
effectively.

P_(L—ll Teorik  ve

uygulamali kimya
alaninda 6zgilin akademik
arastirma
yliriitebileceklerdir. /
Conduct original
academic research in the
field of theoretical and
applied chemistry

I~

I~

19}

I~

I~

PC-12  ileri diizey
kimya bilgilerini takip
edebilecek, kimya ile
ilgili konulart ve
arastirmalart  kimyasal
terminoloji  kullanarak
Tiirkge ve Ingilizcede
tim paydaslara sozlii ve
yazili olarak
aktarabileceklerdir. /
Students will be able to
follow advanced
chemistry  knowledge,
transfer chemistry related
topics and researches to
all stakeholders orally
and in writing in Turkish
and English  using
chemical terminology.

I~

I~

19}

I~

I~
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