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DERSIN AMACI

Bu dersin amaci, 6grencilere NMR spektroskopisinin temel prensiplerini vermek ve organik
molekiillerin yapilarinin NMR ile nasil aydinlatilabilecegi konusunda pratik kazandirmaktir.

DERSIN iCERIGI

Niikleer Manyetik Rezonans spektroskopisinin temel prensipleri; kimyasal kayma; spin-spin
etkilesmesi; proton-proton etkilesimleri; 13C NMR; iki boyutlu NMR; 1H ve 13C NMR
problem coziimleri.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:
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Ders Kitaba:

Gtinther, Harald. NMR Spectroscopy: Basic Principles, Concepts, and Applications in
Chemistry, 3rd Edition, Wiley-VCH, 2013.

Zorunlu Kaynaklar:

[1] Balc1, M. Niikleer Manyetik Rezonans Spektroskopisi, ODTU Yayncilik, 2004.

[2] Yoder, C.H. & Schaeffer, C.D. Introduction of Multinuclear NMR, Benjamin/Cummings,
1987.

Onerilen Kaynaklar:

Gincel literatiir makaleleri ve ileri NMR uygulamalari {izerine derlemeler.

Bu dersi basariyla tamamlayan 6grenciler,
1. NMR spektroskopisinin temel ¢alisma prensiplerini kavrayabileceklerdir.
2. 1H NMR ile organik bilesiklerin yapilarmnin aydmlatilmasini kavrayabileceklerdir.
3. 13C NMR ile organik bilesiklerin

yapilarinin ~ aydinlatilmasini

kavrayabileceklerdir.
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4. ki boyutlu NMR spektroskopisinin temellerini kavrayabileceklerdir.

5. NMR kullanarak organik bilesiklerin yapilarinin aydmlatilmasinda pratik

kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilhim: 14 %5

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj

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

| Odev: [ 6 [ %10
Sunum/Jiiri:
e | |
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize Smav
1 %35
[l Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim icerigini kapsayan kapsaml sorular
e  Format: Yiiz yiize. Sinav (110 dakika)
e Detayh Degerlendirme Kriterleri:
1 %50
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme 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
1. Giinther, Harald. NMR Spectroscopy:

1 Konu Anlatimi: NMR spektroskopisinin fiziksel temeli Basic Principles, Concepts, and

Applications in Chemistry, 3rd Edition,)
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Wiley-VCH, 2013. (Béliim 1)

1. Giinther, Harald. NMR Spectroscopy:

Basic Principles, Concepts, and
2 Konu Anlatimi: D1s manyetik alan ve spin-spin etkilesimi Applications in Chemistry, 3rd Edition
Wiley-VCH, 2013. (Bolim 2)
1. Balci, M. Nikleer Manyetik Rezonans
3 Konu Anlatimi: Organik molekiillerin NMR spektrumlari Spektroskopisi, ODTU Yaymeilik, 2004,
(Bolim 1-2)
1. Giinther, Harald. NMR Spectroscopy:
. , Basic Principles, Concepts, and
4 Konu Anlatimi: NMR'n deneysel kullanimi Applications in Chemistry, 3rd Edition,
Wiley-VCH, 2013. (Bolim 3)
L e . . . 1. Balci, M. Nikleer Manyetik Rezonans
5 KO.IIU.A-Illatlml. Diiz yapilara kimyasal kayma ve spin-spin| Spekiroskopisi, ODTU Yaymeilik, 2004,
etkilesimi o
(Bolim 3)
1. Giinther, Harald. NMR Spectroscopy:
6 Konu Anlatimi: Halkal: yapilarda kimyasal kayma ve spin-spin Basic Principles, Concepts, and
etkilesimi Applications in Chemistry, 3rd Edition,|
Wiley-VCH, 2013. (Bolim 4)
1. Balei, M. Nikleer Manyetik Rezonans
7 Konu Anlatimi: Proton NMR’da kiralite ve simetri etkileri Spektroskopisi, ODTU Yayincilik, 2004,
(Bolim 4)
8 /Ara Smav 1
9 K"m.l.u {.&nlatlmlz Zincir yapili bilesiklerde 1H NMR problem Uygulama notlart
cOziimii
10 Konu Anlatimi: Halkali bilesiklerde 1H NMR problem ¢6ziimii Uygulama notlart
Konu Anlatimi: 13C NMR ve zincir yapil bilesiklerin problem 1. Balei, M. Nikleer Manyetik Rezonans
11 cOzUiimil Spektroskopisi, ODTU Yayincilik, 2004,
(Bolim 5)
Konu Anlatimi: 13C NMR ve halkali bilesiklerin problem 1. Balci, M. Niikleer Manyetik Rezonang
12 cOzUmil Spektroskopisi, ODTU Yayincilik, 2004,
(Bolim 6)
1. Giinther, Harald. NMR Spectroscopy:

Basic Principles, Concepts, and
Applications in Chemistry, 3rd Edition,|
Wiley-VCH, 2013. (B6liim 6)

13 Konu Anlatim: ki boyutlu NMR’a giris

14 Konu Anlatimi: Heterohalkali bilesiklerin iki boyutlu NMR’1 Literatiir ornekleri
15 Konu Anlatimi: Problem ¢6ziimii ve tekrar Tiim kaynaklar
16 Final [slenen konularin tiimiinii kapsayan sinav yapilmasi

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
| 14 ] 3

Ders Saati H 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler
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Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam iy 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

NMR Spectroscopy

CODE

KIM4922

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (%30 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Metin TOLU

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to learn the reaction mechanisms of organic functional groups
and to recognize their roles in industry.

COURSE CONTENT

Synthetical methods of common active materials in industry; organic and organometallic
compounds; nucleophilic condensation reactions; delocalization and resonancy;
stereoselective reactions; rearrangement reactions; reactions of alkenes; EAR; catalytical
reactions; click chemistry and pericyclic reactions; review of some high ranked SCI
articles.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Gtinther, Harald. NMR Spectroscopy: Basic Principles, Concepts, and Applications in
Chemistry, 3rd Edition, Wiley-VCH, 2013.

Compulsory references:

[1] Balc1, M. Niikleer Manyetik Rezonans Spektroskopisi, ODTU Yayncilik, 2004.
[2]Yoder, C.H. & Schaeffer, C.D. Introduction of Multinuclear NMR,
Benjamin/Cummings, 1987.

Recommended references:

Gincel literatiir makaleleri ve ileri NMR uygulamalari {izerine derlemeler.

Course Learning Outcomes
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Upon successful completion of this course, a student will be able to,
1. Acquire the basic working principles of NMR spectroscopy.
2. Understand the elucidation of organic compounds using 1H NMR spectroscopy.
3. Understand 13C NMR

the elucidation of organic compounds using

spectroscopy.
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4. Understand the basics of two-dimensional NMR spectroscopy.

5. Gain practical skills in structure elucidation of organic compounds using NMR.

EVALUATION SYSTEM

Activities

Number Percentage of Grade

‘ Attendance/Participation:

14 %S

‘ Laboratory

‘ Application (Oral Examination):

‘ Field Work

‘ Special Course Internship (Work Placement)

‘ Quizzes/Studio Critics:

‘ Homework Assignments:

‘ Presentations/Jury:

‘ Project:

‘ Seminar/Workshop

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

Format: Face-to-face written exam.

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.

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 COURSE OUTLINE Related Preparation
1. Giinther, Harald. NMR Spectroscopy: Basic Principles,
1 The physical basis of NMR spectroscopy Concepts, and Applications in Chemistry, 3rd Edition,
Wiley-VCH, 2013. (Chapter 1)
2 External magnetic field and spin-spin interaction 1. Giinther, Harald. NMR Spectroscopy: Basic Principles,
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Concepts, and Applications in Chemistry, 3rd Edition,
Wiley-VCH, 2013. (Chapter 2)

1. Balci, M. Niikleer Manyetik Rezonans Spektroskopisi,

3 INMR spectra of organic molecules ODTU Yayineilik, 2004. (Chapters 1-2)
1. Giinther, Harald. NMR Spectroscopy: Basic Principles,
4 Experimental use of NMR Concepts, and Applications in Chemistry, 3rd Edition,
Wiley-VCH, 2013. (Chapter 3)
5 Chemical shift and spin-spin coupling in linea 1. Balei, M. Niikleer Manyetik Rezonans Spektroskopisi,
structures ODTU Yayincilik, 2004. (Chapter 3)

Chemical shift and spin-spin coupling in cyclic 1. Giinther, Harald. NMR Spectroscopy: Basic Principles,

6 tructure Concepts, and Applications in Chemistry, 3rd Edition,
structures Wiley-VCH, 2013. (Chapter 4)
A . 1. Balci, M. Niikleer Manyetik Rezonans Spektroskopisi,
7 Chirality and symmetry effects in proton NMR ODTU Yayncilik, 2004. (Chapter 4)
8 Midterm1 -
Zincir yapili bilesiklerde 1H NMR problem ¢oziimii .
o Problem solving for 1H NMR in chain compounds Practice notes
10 Problem solving for 1H NMR in cyclic compounds Practice notes
. . 1. Balci, M. Niikleer Manyetik Rezonans Spektroskopisi,
11 13C NMR and problem solving in chain compounds ODTU Yayncilik, 2004. (Chapter 5)
12 13C NMR and problem solving in cyclic compounds 1. Balci, M. Niikleer Manyetik Rezonans Spektroskopisi,

ODTU Yayincilik, 2004. (Chapter 6)
1. Giinther, Harald. NMR Spectroscopy: Basic Principles,

13 Introduction to two-dimensional NMR Concepts, and Applications in Chemistry, 3rd Edition,
Wiley-VCH, 2013. (Chapter 6)

14 Two-dimensional NMR of heterocyclic compounds Literature examples

15 Problem solving and review All references

16 Final exam

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 42

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)

Final (Examination Duration + Examination Prep. Duration)

Total Workload: H

Total Workload / 30(h):
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ECTS Credit:
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Pg-l Temel kimyasal kavramlar: tanimlayip
kimya ile ilgili alanlardaki bilgileri, uygulama
arag-gereclerle destekleyerek bilimsel yaklasimi
on plana alacak sekilde ileri diizeydeki kuramsal
ve uygulamali bilgileri kazanabileceklerdir. /
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.

1
I~
I~
I~
I~

PS‘-Z Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgilerini, kimya ile ilgili
alanlardaki problemlerin incelenmesi i¢in deney
tasarlaylp ¢Oziim yoOntemi gelistirme, uygun
analitik yontemler ve teknikler kullanarak
problemleri ¢ézme, verileri toplama, sonuglar
analiz etme ve yorumlama icin
kullanabileceklerdir. / They 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.

19
I~
I
I
[0}

Pg-3 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgileri kullanarak kimya
ile ilgili alanlarda karsilasilan ve dngoriilemeyen
karmasik sorunlara, aragtirma ydntemlerini
kullanarak, yeni stratejik yaklasimlar gelistirerek
ve sorumluluk alarak ¢6ziim 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-
related fields by using research methods,
developing new strategic approaches, and
assuming responsibility.

I~
I~
19)]
19)]
1

Pg-4 Kimya ve ilgili alanlarda bagimsiz
olarak ve paydaslartyla ortaklasa c¢aligmalar
yiiriitebilecek 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.

I~
I~
I~
I~
I~

PQ-S Sectikleri bir veya birden fazla kimya
uygulama alaninda (Kalite Egitimi, Farmasotik
Uriin, Biyokimyasal Teknolojiler, Polimer
Teknolojisi, Gida Kimyasi, Cevre Kimyas1 vb)
uzman statiisii 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.).

1
1
19)]
19)]
1

Pg-6 Kimya alaninda yaygm olarak l l

[t
[t
9]
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kullanilan bilgisayar ve yapay zeka teknolojileri
ile en az bir programlama dilini, problemleri
¢ozmek, veri analizi yapmak ve simiilasyonlar
gerceklestirmek i¢in 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.

PC-7 Kimya ve ilgili alanlardaki Kariyer
firsatlarin1  degerlendirerek kisisel ve mesleki
gelisim hedeflerini belirleyebilecekler ve bu
hedeflere ulasmak icin hayat boyu ogrenme
stratejilerini kullanabileceklerdir. / They will be
able to evaluate career opportunities in chemistry
and related fields, determine personal and
professional development goals, and utilize
lifelong learning strategies to achieve these
goals.

|~

(£°N

(£°N

(£°N

|~

Pg‘-8 Bilimsel aragtirmalarini1 ve mesleki
faaliyetlerini yiiriitiirken dogabilecek hukuksal
sonuglar1 dikkate alarak mesleki etik ilkeler ile
toplumsal ve evrensel degerler dogrultusunda ve
sosyal sorumluluk bilinci ve adalet duygusuyla
hareket edebileceklerdir. / They will be able to
act in accordance with professional ethical
principles, social and universal values, and with
a sense of social responsibility and justice,
considering the legal consequences that may
arise in conducting their scientific research and
professional activities.

Pg-9 Bireysel ya da takim olarak yiirittiikleri
calismalarda ve projelerde kalite yonetimi
ilkelerini uygulayarak siirecleri ve sonuclari
kalite standartlari ¢ercevesinde
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}

19}

19}

19}

1

PC-10 Belitli bir kimya ile ilgili konu
hakkinda literatiir taramasi yaparak giivenilir
bilgi  kaynaklarimi  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.

19}

1

19}

19}

[0}

Pg-ll Teorik ve uygulamali kimya alaninda
0zgiin akademik arastirma yiiriitebileceklerdir. /
They will be able to conduct original academic
research in the field of theoretical and applied
chemistry.

19}

19}

19}

19}

1

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

|~

(£°N

|~

(£°N

|~
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