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DERSIN AMACI

Bu dersin amaci, dgrencilere giiniimiizde biiyiik 6nem ve talep géren nanoyapilar konusunda
diinyada yogun arastirmalar yapilmis ve biiyiik ilerlemeler kaydedilmis olup, nanoyapilar
konusunda temel bilgiler ve bunun yan: sira son gelistirilen nanomalzemeler konusunda bilgiler
aktarmak, nanomalzemelerin yapilar1 hakkinda bilgi vermek ve nanoyapidaki malzemelerin
uygulamalarini tanitmaktir.

DERSIN iCERIGI

Nanoyapili malzemelerin temel ilke ve teorilerini tanitmak, kullanilan nano 6l¢ekli malzemelerin
sentezi, karakterizasyonu, enerji alaninda batarya, siiperkapasitor, biyolojik ilag tasima ve
sensorler gibi farkli uygulamalarmi ve iistiin 6zelliklerini tanitmak; yeni nanoyapidaki metal
oksit, nano gozenekli, grafen ve tiirevleri, nanokompozit yapilar, nanomalzemelerin genel
karakterizasyonu ve iiretim yontemleri, nano yapili inorganik yariiletkenler ile ilgili ilgili bilgi ve
beceri kazandirmak, ¢ok yeni olan bu konunun yasam boyu 6grenmeyle cok iliskili oldugunu
vurgulamak; Nanoyapili malzeme, makine, fizik ve kimya gibi farkli disiplinleri bir araya
getirdigi i¢in disiplinler aras1 takimlarda galisabilme becerisini 6grencilere kazandirmak.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

Awan T. L., Bashir A., Tehseen A., Chemistry of Nanomaterials Fundamentals and Applications,
Elsevier Netherlands, 2020.

Onerilen Kaynaklar:

[1]. Awan T. L, Bashir A., Tehseen A., Chemistry of Nanomaterials Fundamentals and
Applications, Elsevier Netherlands, 2020.

[2]. K. Zhou, Carbon Nanomaterials Modeling, Design, and Applications, CRC Pressi Taylor
& Francis Group, 2020.
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Ders Ogrenim Ciktilar:

A. Pandikumar, P. Rameshkumar, Nanostructured, Functional, and Flexible Materials For
Energy Conversion and Storage Systems, Elsevier Netherlands, 2020.

Yang P., The Chemistry of Nanostructured Materials vol.2, World Scientific, 2011.

Broz, P., Polymer-Based Nanostructures, Springer, 2009.

Goser, K., Glosekotter, P., Dienstuhl, J., Nanoelectronics and Nanosystems: From
Transistors to Molecular And Quantum Devices, New York Springer, 2004.

Wang D., Cao G. “Nanomaterials for Energy Conversion and Storage” World Scientific
Europe, 2017.

A. V. Kolobov, J. Tominaga, Two-Dimensional Transition-Metal Dichalcogenides,

Springer International Publishing, 2016.

. Naguib, M.; Mochalin, V.N.; Barsoum, M.W.; Gogotsi, Y. (2011). "25th Anniversary

[10].

[11].

Article: MXenes: A New Family of Two-Dimensional Materials". Advanced Materials.
26 (7): 992-1005.

S.i Rajendran, A. Mukherjee vd., Nanotoxicity Prevention and Antibacterial Applications
of Nanomaterials, Elsevier Netherlands, 2020.

Nanomalzemeler Kimyasi, Ders notlari, Bahadir Keskin, YTU.

Bu dersi basarryla tamamlayan 6grenciler,

L.

Nanobilim ve kimya ile ilgili konularda bagimsiz olarak diislinme yetenegini
kullanabileceklerdir.

Nanoyapili malzemeler alaninda yeni ve gelismekte olan uygulamalar hakkinda
farkindalik; gerektiginde bunlar1 inceleme ve dgrenebilme becerisi kazanabileceklerdir.
Nanobilim alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama
gelistirebilir ve farkl1 bir alana uygulayabileceklerdir.

Nanoyapili malzemeler ile ilgili ¢alismalarimin slire¢ ve sonuglarini, o alandaki veya
disindaki ulusal ve uluslar arasi ortamlarda sistematik ve agik bir sekilde yazili ya da
sozlii olarak aktarabileceklerdir.

Modern kimya prensipleri kavrayarak nanobilim alantyla bagdastirabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri:
14 %S

- Derse aktif katilim ve soru sorma

- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki

saglayabilme

Laboratuvar:

Uygulama (Sozlii Sinav):

e icerik: Ogrencilerden Nanomalzemeler Kimyasi
dersinin temel kavramlarini agiklamalarinin ve uygulamali bir soruya
¢Oziim Onerisi sunmalarinin istenmesi

e Farmat: Odrenci ile hireveel alarale aereelrlactirilecelr ezl cinav (-
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10 dakika)
e  Detayh Degerlendirme Kriterleri:

-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

Arazi Calismasi H

Derse Ozgii Staj

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

e  Format: Yiiz yiize. Coktan se¢meli veya kisa siav (20-30 dakika)

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Odev:

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinler arasi
alanlarda 6rneklerinin bulunmasini i¢eren haftalik/dénem sonu
Odevlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

1 %S
e  Detayh Degerlendirme Kriterleri:
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi
Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarimin istenmesi
e  Format: Bireysel veya Grup sunumlari
1 %10
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje:
o icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
1 %10
e Detayh Degerlendirme Kriterleri:
-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir aragtirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop ‘ ‘ ‘ ‘
Ara Smavlar:
1 %30

o Teeriks Qimav haftacina kadar iclenen kannlarin titmiinii kancavan
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kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi

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 kavranmis oldugunun
gosterilmesi
-Ileri diizey problem ¢dzme 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 Anlatimi: Nanoyapilarin kimyasina giris, nanomalzemelerin cesitleri,|
arayiiz ve yiizeyi, temel 6zellikleri

Simif-i¢i Tartisma (5 dk.): Nanoyapilarin kimyasina giris, nanomalzemelerin|
cesitleri, arayiiz ve ylizeyi, temel 6zellikleri hakkinda tartismanin yapilmasi

Ders Kitabi, Bolim 1.1, 1.3, 1.4

Konu Anlatimi: Nanoyapili malzemeler; imalati, karakterizasyon teknikleri,|
etkilesimleri, nanokristaller, nanopartikiiller, nanofiberler, nanokompozitler,
nanoplateletler

Sinif-ici Tartisma (5 dk.): Nanoyapili malzemeler; imalati, karakterizasyon|
teknikleri, etkilesimleri, nanokristaller, nanopartikiiller, nanofiberler,
nanokompozitler, nanoplateletler hakknda tartismanin yapilmasi

Ders Kitabi, Bolim 1.5, 1.6, 2.9;
Literatiir Kaynagi 2 (Boliim 4)

Konu Anlatimi: Karbon nanomalzemeler; siniflandirilmasi, reaksiyonlari ve|
kullanim alanlar1, Karbon nanodot, Nanoelmas, Nanog6zenekli karbon yapilar

Simif-ici Tartisma (5 dk.): Karbon nanomalzemeler;, simiflandiriimasi,
reaksiyonlar1 ve kullanim alanlari, Karbon nanodot, Nanoelmas, Nanogdzeneklil
karbon yapilar hakkinda tartisma yapilmasi

Ders Kitabi, Boliim 2,9; Literatiir
Kaynag1 2 (Bolim 1, 2, 3)

Konu Anlatimi: Tek ve 2D boyutlu yar iletkenler ve oksit nanoyapilar;
Grafen, grafen oksit, grafen kuantum dot yapilar;  sentezleri,
fonksiyonlandirilmasi ve kullanim alanlart

Simf-i¢ci Tartisma (5 dk.) Tek ve 2D boyutlu yan iletkenler ve oksit
nanoyapilar; Grafen, grafen oksit, grafen kuantum dot yapilar; sentezleri,
fonksiyonlandirilmasi ve kullanim alanlar1 hakkinda tartismanin yapilmasi

Ders Kitabi, Boliim 3,11; Literatiir
Kaynag 2 (Bolim 5.9); 4 (Boliim 5)

Konu Anlatimi: Bor nitriir nanoparcaciklar, metal oksit nanomalzemeler.
Nanokompozit malzemeler; dzellikleri, uygulamalari

Smif-ici Tartisma (5 dk.): Bor nitriir nanoparcaciklar, metal oksif]

Onerilen Kaynaklar 2 (Boliim 5.9);
3 (Boliim 16); 4 (Bolim 2, 5, 9, 10);

nanomalzemeler. Nanokompozit malzemeler; 6zellikleri, uygulamalar1 hakkinda 7 (Bolim 4)
tartisma
(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 4/14



Konu Anlatimi:  Elektroaktif polimer nanoyapilarin elektrokimyasal
biriktirilmesi, sirali ve kendiliginden olusan polimerik nanoyapilar, “core-shell”’
nanoyapilar

Onerilen Kaynaklar 3 (Boliim 4); 5

6 Sinif-ici Tartisma (5 dk.): Elektroaktif polimer nanoyapilarin elektrokimyasal (Boliim Tiimii)
biriktirilmesi, sirali ve kendiliginden olusan polimerik nanoyapilar, “core-shell”’
nanoyapilar hakkinda tartigsma
Konu Anlatimi: Nanoenerji; batarya ve enerji depolama sistemlerinde igin
nanoyapili elektrot malzemeleri, hidrojen enerjisi, giines pilleri, batarya ve
stiperkapasitorlerde uygulamalar: Ders Kitabi, Boliim 2.11; Onerilen
7 Simf-i¢ci Tartisma (5 dk.):  Nanoenerji; batarya ve enerji depolama fo}./.naklar 2 (Bolu.r.n"‘), 10); 3
. . . A Lo (Bolim 1-16), 4 (Boliim 4-8); 7
sistemlerinde icin nanoyapili elektrot malzemeleri, hidrojen enerjisi, giines R .
. N - o T (Bolim Tiimi)
pilleri, batarya ve siiperkapasitorlerde uygulamalar: ile ilgili tartigmalarin)
yapilmasi
8 |Ara Smav 1
Konu Anlatimi: Manyetik nanoyapili materyaller, elektronik ve elektro-optik
molekiiler malzemeler ve araglar, nanosensorler Ders Kitabs, Boliim 2-9; Onerilen
9 Simf-i¢ci Tartisma (S dk.): Manyetik nanoyapili materyaller, elektronik ve| Kziy?aklarZ (Bolu.t.n .‘2_7’ 2_9.14); 8
. > M [ (Bolim 10); 11 (Boliim Tiimii); 12
clektro-optik molekiiler malzemeler ve araglar, nanosensorler ile ilgili e .
(Bolim Tiimi)
tartismanin yapilmasi
Konu Anlatimi: Anorganik yariiletken nanoyapilar, Kovalent ve metal organik
cerceve yapilart (MOF), inorganik nanomalzemelerin prosesleri, 6zellikleri ve
uygulamalar1
10 Simif-i¢ci Tartisma (5 dk.): Anorganik yariiletken nanoyapilar, Kovalent ve| Onerll?n“Kaynaklar 3"(].3olum 2);: 4
. . . . . (Bolim 2); 11 (Bolim 1-4)
metal organik cergeve yapilari (MOF), inorganik nanomalzemelerin prosesleri,|
0zellikleri ve uygulamalart ile ilgili tartismanin yapilmasi
Konu Anlatimi: Gegis metali dikalkojenitler (TMDC'ler), 2D inorganik
bilesikler (MXenes), nano katmanlar, Ozellikleri, spintronic ve diger
uygulamalar1 )
Onerilen Kaynaklar 8 (B6liim
11 Smif-ici Tartisma (5 dk.): Gegis metali dikalkojenitler (TMDC'ler), 2D| Tiimii), 9 (Boliim Tiimii)
inorganik bilesikler (MXenes), nano katmanlar, 6zellikleri, spintronic ve diger
uygulamalart ile ilgili tartismanin yapilmasi
Konu Anlatimi: Nanobiyoteknolojik malzemeler ve uygulamalari,|
kendiliginden olusan nanoyapidaki molekiiler malzemeler ve cihazlar .
Onerilen Kaynaklar 2 (Bolim 7); 4
12 Simif-i¢ci Tartisma (S dk.): Nanobiyoteknolojik malzemeler ve uygulamalart, (Bolim 3); 5 (Bolim 6-11); 9; 11
kendiliginden olusan nanoyapidaki molekiiler malzemeler ve cihazlar ile ilgili (Bolim 11-13)
tartismanin yapilmasi
Konu Anlatimi: Cok fonksiyonlu hibrit nanomalzemeler, ¢esitleri, iiretim,|
karakterizasyon teknikleri, uygulamalar1, nanoyapilarda ¢evre ve toksikoloji
13 Sinif-ici Tartisma: (5 dk.) Cok fonksiyonlu hibrit nanomalzemeler, ¢esitleri,| Onerllefl K ayggkl? r2 (BOl.l.n?.l 1),
.. . o 4, 10 (Bolim Tiimii), 11 (Bolim 16)
iretim, karakterizasyon teknikleri, uygulamalari, nanoyapilarda g¢evre ve
toksikoloji ile ilgili tartismanin yapilmasi
Konu Anlatimi: Nanoyapilar: Oniimiizdeki yol, Giincel literatiir ornekleri,|
Sunum
14 Konu ile ilgili literatiir arastirmasi
Simf-i¢ci Tartisma: (5 dk.) Nanoyapilar: onlimiizdeki yol, Giincel literatiir ve sunum hazirlanmast
Ornekleri, Sunum ile ilgili tartismanin yapilmasi
Konu Anlatimi: Nanoyapilar: Oniimiizdeki yol, Giincel literatiir ornekleri,|
Sunum
15 Konu ile ilgili literatiir arastirmasi

Smif-ici Tartisma: (5 dk.) Nanoyapilar: oniimiizdeki yol, Giincel literatiir
Ornekleri, Sunum ile ilgili tartismanin yapilmasi

ve sunum hazirlanmasi
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16 Final

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam {s yiikii
(Saat)
I 3

| | @

Laboratuar H H H

Ders Saati

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik 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

Nanomaterials Chemistry

CODE

KIM3052

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

COURSE CATEGORY

elective courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Bahadir KESKIN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to students intensive research has been conducted and great progress has
been made in the world on nanostructures, which are of great importance and demand
today, to transfer basic information about nanostructures, as well as information about
recently developed nanomaterials, to provide information about the structures of
nanomaterials and to introduce the applications of nanostructured materials.

COURSE CONTENT

To introduce the basic principles and theories of nanostructured materials; to introduce
the synthesis and characterization of nanoscale materials used; to introduce different
applications and superior properties in the field of energy such as batteries;
supercapacitors, biological drug transport and sensors; To provide students with
knowledge and skills about metal oxide, nano-porous, graphene and their derivatives,
nanocomposite structures; general characterization and production methods of
nanomaterials; nanostructured inorganic semiconductors in new nanostructures, and to
emphasize that this very new topic is very related to lifelong learning; To provide
students with the ability to work in interdisciplinary teams as it brings together different
disciplines such as nanostructured materials, machinery, physics and chemistry.
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Coursebook:

Awan T. L., Bashir A., Tehseen A., Chemistry of Nanomaterials Fundamentals and
Applications, Elsevier Netherlands, 2020.

Recommended Readings:

[1]. Awan T. L., Bashir A., Tehseen A., Chemistry of Nanomaterials Fundamentals
and Applications, Elsevier Netherlands, 2020.

[2]. K. Zhou, Carbon Nanomaterials Modeling, Design, and Applications, CRC Pressi
Taylor & Francis Group, 2020.

[3]. A. Pandikumar, P. Rameshkumar, Nanostructured, Functional, and Flexible
Materials For Energy Conversion and Storage Systems, Elsevier Netherlands,
2020.

[4]. Yang P., The Chemistry of Nanostructured Materials vol.2, World Scientific,

RECOMMENDED OR REQUIRED 2011,

READINGS [5]. Broz, P., Polymer-Based Nanostructures, Springer, 2009.

[6]. Goser, K., Glosekatter, P., Dienstuhl, J., Nanoelectronics and Nanosystems: From
Transistors to Molecular And Quantum Devices, New York Springer, 2004.

[7]. Wang D., Cao G. “Nanomaterials for Energy Conversion and Storage” World
Scientific Europe, 2017.

[8]. A. V. Kolobov, J. Tominaga, Two-Dimensional Transition-Metal
Dichalcogenides, Springer International Publishing, 2016.

[9]. Naguib, M.; Mochalin, V.N.; Barsoum, M.W.; Gogotsi, Y. (2011). "25th
Anniversary Article: MXenes: A New Family of Two-Dimensional Materials".
Advanced Materials. 26 (7): 992-1005.

[10]. S.i Rajendran, A. Mukherjee vd., Nanotoxicity Prevention and Antibacterial
Applications of Nanomaterials, Elsevier Netherlands, 2020.

[11]. Nanomalzemeler Kimyas1, Ders notlari, Bahadir Keskin, YTU

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

1. Use the ability to think independently about nanoscience and chemistry.
2. Awareness of new and emerging applications in the field of nanostructured
materials; gains the ability to examine and learn them when necessary.
Develop a new idea, method, design and/or application that brings innovation to the
Course Learning Outcomes field of nanoscience and apply it to a different field.
Convey the process and results of his studies on nanostructured materials in a
systematic and clear way in written or verbal form in national and international
environments in that field or outside.

Comprehend the principles of modern chemistry and reconcile them with the field

of nanoscience.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

e  Detailed Assessment Criteria:
14 %5

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

Laboratory H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of

Oroannmetal (Chemictry and (Catalicic Fffect and tn nrannce a
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solution to a practical problem.

Format: Individual oral examination with each student (5-10
minutes).

Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:

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

Format: Face-to-face multiple-choice quiz (5-10 minutes)
Detailed Assessment Criteria:

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

Homework Assignments:

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

Format: Written reports and group presentations

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

%S

Presentations/Jury:

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

Format: Individual or Group Presentations
Detailed Assessment Criteria:

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

%10

Project:
[ ]

Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.

Format: Written reports and group presentations
Detailed Assessment Criteria:

-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines

%10

Seminar/Workshop
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Midterms:

e  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

WEEKS

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

COURSE OUTLINE

Related Preparation

Lecture: Introduction to the chemistry of nanostructures, types of nanomaterials,
interface and surface, fundamental properties

In-Class Discussion (5 min): Discussion on introduction to nanostructures, type
of nanomaterials, interface and surface, and their basic properties.

Course Book: Chapter 1.1, 1.3,
14

Lecture: Nanostructured materials; fabrication, characterization techniques,|
interactions,  nanocrystals, nanoparticles, nanofibers, = nanocomposites,|
nanoplatelets

In-Class Discussion (5 min): Discussion on nanostructured materials, thei
fabrication, characterization techniques, interactions, and types.

Course Book: Chapter 1.5, 1.6,
2.9 Recommended
Reference(s): 2 (Chapter 4)

Lecture: Carbon nanomaterials; classification, reactions and applications, carbo:
nanodots, nanodiamond, nanoporous carbon structures

In-Class Discussion (5 min): Discussion on classification, reactions, and
applications of carbon nanomaterials, including nanodots, nanodiamonds, and
nanoporous carbons.

Course Book: Chapter 2, 9
Recommended Reference(s): 2
(Chapters 1-3)

Lecture: Single and 2D semiconductors and oxide nanostructures; graphene,|
graphene oxide, graphene quantum dots; synthesis, functionalization, and
applications

In-Class Discussion (5 min): Discussion on 1D/2D semiconductors, oxide]
nanostructures, graphene-based materials, their synthesis, functionalization, and
applications.

Course Book: Chapter 3, 11
Recommended Reference(s): 2
(Section 5.9); 4 (Chapter 5)

Lecture: Boron nitride nanoparticles, metal oxide nanomaterials. Nanocomposite
materials: properties and applications

In-Class Discussion (5 min): Discussion on boron nitride nanoparticles, meta
oxide nanomaterials, and nanocomposites: their properties and applications.

Recommended Reference(s): 2
(Section 5.9); 3 (Chapter 16); 4
(Chapters 2, 5,9, 10); 7
(Chapter 4)

Lecture: Electroactive polymer nanostructures: electrochemical deposition,
ordered and self-assembled polymeric nanostructures, “core—shell” nanostructures

Recommended Reference(s): 3
(Chapter 4); 5 (Entire Book)
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polymer nanostructures, ordered/self-assembled systems, and core—shel
nanostructures.
Lecture: Nanoenergy: nanostructured electrode materials for batteries and energ Course Book: Chapter 2.11
storage, hydrogen energy, solar cells, applications in batteries and supercapacitors [ Recommended Reference(s): 2
7 (Chapters 9, 10); 3 (Chapters
In-Class Discussion (5 min): Discussion on nanoenergy applications: 1-16); 4 (Chapters 4-8); 7
nanostructured electrodes, hydrogen energy, solar cells, batteries, and (Entire Book)
supercapacitors.
8 Midterm Exam 1
Lecture: Magnetic nanostructured materials, electronic and electro-optica Course Book: Chapters 2-9
molecular materials and devices, nanosensors Recommended Reference(s): 2
9 (Sections 2—7, 2-9.4); 8
In-Class Discussion (5 min): Discussion on magnetic nanostructured materials,[§ (Chapter 10); 11 (Entire Book);
electro-optical molecular devices, and nanosensors. 12 (Entire Book)
Lecture: Inorganic semiconductor nanostructures, covalent and metal-organicff Recommended Reference(s): 3
frameworks (MOFs), processing, properties, and applications of inorganiclj (Chapter 2); 4 (Chapter 2); 11
10 nanomaterials (Chapters 1-4)
In-Class Discussion (5 min): Discussion on inorganic semiconducto
nanostructures, MOFs, processing, and applications.
Lecture: Transition metal dichalcogenides (TMDCs), 2D inorganic compoundsfj Recommended Reference(s): 8
(MXenes), nanolayers, properties, spintronic and other applications (Entire Book); 9 (Entire Book)
11
In-Class Discussion (5 min): Discussion on TMDCs, MXenes, their properties,
and spintronic applications.
Lecture: Nanobiotechnological materials and applications, self-assembledlj Recommended Reference(s): 2
molecular nanomaterials and devices (Chapter 7); 4 (Chapter 3); 5
12 (Chapters 6-11); 9; 11
In-Class Discussion (S min): Discussion on nanobiotechnological materials, self- (Chapters 11-13)
assembled nanostructures, and devices.
Lecture: Multifunctional hybrid nanomaterials: types, synthesis, characterizatio Literature Reference(s): 2
techniques, applications, environmental and toxicological aspects (Chapter 11); 4; 10 (Entire
13 Book); 11 (Chapter 16)
In-Class Discussion (5 min): Discussion on multifunctional hybrid
nanomaterials, production, characterization, applications, and nanotoxicology.
Lecture: Nanostructures: the road ahead, recent literature examples, presentationsfj Recommended Reference(s):
14 Topic-related literature
In-Class Discussion (5 min): Discussion on future directions in nanostructure research and preparation of
and literature examples. presentation
Lecture: Nanostructures: the road ahead, recent literature examples, presentationsfj Recommended Reference(s):
15 Topic-related literature
In-Class Discussion (5 min): Discussion on future directions in nanostructure research and preparation of
and literature examples. presentation
16 Final Exam
ECTS WORKLOAD TABLE
Activities Number Duration Total Workload
(Hour)
Course Hours H 14 H 3 H 42
Laboratory H H H
Application ‘ ‘ ‘ ‘ ‘ ‘
Field Work H H H
Study Hours Out of Class H 10 H 4 H 40
Special Course Internship (Work Placement) H H H
Homework Assignments H 2 H 8 H 16

Quizzes/Studio Critics
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Project

Presentations / Seminar 12

Mid-Terms (Examination Duration + Examination Prep. Duration) H 12

Final (Examination Duration + Examination Prep. Duration) H 16

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Pg-l Temel kimyasal kavramlar1 tanimlayip
kimya ile ilgili alanlardaki bilgileri, uygulama arac-
gereclerle destekleyerek bilimsel yaklagimi 6n plana
alacak sekilde ileri diizeydeki kuramsal ve
uygulamali bilgileri kazanabileceklerdir.

/ Gain advanced theoretical and applied knowledge
by defining basic chemical concepts and supporting
their knowledge in chemistry-related fields with
application tools and equipment, emphasizing the
scientific approach.

I~
1
I~
19)]
19

PS ‘-2 Alanlarinda edindikleri ileri diizey teorik ve
uygulamali bilgilerini, kimya ile ilgili alanlardaki
problemlerin incelenmesi ic¢in deney tasarlayip
¢ozlim yontemi gelistirme, uygun analitik yontemler
ve teknikler kullanarak problemleri ¢6zme, verileri
toplama, sonuglar1 analiz etme ve yorumlama igin
kullanabileceklerdir.

/ Use the advanced theoretical and practical
knowledge they have acquired in their fields to
design experiments and develop solution methods to
examine problems in chemistry-related fields, to
solve problems using appropriate analytical methods
and techniques, to collect data, to analyze and
interpret the results.

I~
I~
1
1
19)]

PS ‘-3 Alanlarinda edindikleri ileri diizey teorik ve
uygulamali bilgileri kullanarak kimya ile ilgili
alanlarda karsilagilan ve Ongoriilemeyen karmasik
sorunlara, arastirma yontemlerini kullanarak, yeni
stratejik yaklagimlar 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.

1
I~
I~
I~
19

Pg-4 Kimya ve ilgili alanlarda bagimsiz olarak
ve paydaslariyla ortaklasa galismalar yiiriitebilecek
ve analitik diistinme yetenegini kullanabileceklerdir.
/Conduct studies independently and in collaboration - - - - -
with their stakeholders in chemistry and related
fields and use their analytical thinking skills.

PQ-S Sectikleri bir veya birden fazla kimya
uygulama alaninda (Kalite Egitimi, Farmasotik
Uriin,  Biyokimyasal — Teknolojiler,  Polimer
Teknolojisi, Gida Kimyasi, Cevre Kimyas:t vb)
uzman statiisii kazanabileceklerdir. / 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 zeka teknolojileri ile en az bir
programlama dilini, problemleri ¢6zmek, veri analizi
yapmak ve simiilasyonlar gerceklestirmek icin etkin
bicimde kullanabileceklerdir. / Effectively use
computer and artificial intelligence technologies
widely used in the field of chemistry and at least one

I
I
1
I~
I
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programming language to solve problems, analyze
data and perform simulations.

PS ‘-7 Kimya ve ilgili alanlardaki kariyer
firsatlarin1 degerlendirerek kisisel ve mesleki gelisim
hedeflerini belirleyebilecekler ve bu hedeflere
ulagsmak i¢in hayat boyu Ogrenme stratejilerini
kullanabileceklerdir. / 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~

I

(F°N

Pg‘-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.

/ Act with a sense of social responsibility and
justice and in accordance with professional ethical
principles, quality standards, and universal values by
taking into account potential legal and societal
consequences of their scientific research and
professional activities.

Pg-9 Bireysel ya da takim olarak yiiriittiikleri
calismalarda ve projelerde kalite yonetimi ilkelerini
uygulayarak siiregleri ve sonuglar kalite standartlar
cergevesinde degerlendirebileceklerdir.

/ 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 ~ taramas1  yaparak  giivenilir  bilgi
kaynaklarini etkin bir sekilde kullanabileceklerdir. /
Use reliable sources of information effectively by
conducting a literature review on a specific
chemistry-related topic.

19}

19}

I~

19}

F°N

Pg-ll Teorik ve uygulamali kimya alaninda
0zgiin akademik arastirma yiiriitebileceklerdir.

/- 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. / Follow advanced chemistry
knowledge and convey chemistry-related topics and
research to all stakeholders verbally and in writing
in Turkish and English using chemical terminology.

I~

I~

1

I

19}
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