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DERSIN KATEGORISi

Temel Meslek Dersleri
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Kimya Boliimii

DERSIN KOORDINATORU

Hale OCAK GUMRUKCU

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilere bir organik molekiilii kimyasal reaksiyonlarla tanima ve
spektroskopik yontemlerle (Ultraviyole, Infrared, Nukleer Manyetik Rezonans ve Kiitle
spektroskopisi) karakterizasyon sonucu elde edilen verileri yorumlama becerisi kazandirmaktir.

DERSIN iCERIGI

Bilinmeyen maddelerin aydmnlatilmast ve fiziksel oOzellikleri; ¢6ziinebilirlife gore
smiflandirma; modern yap: analiz teknikleri hakkinda genel bilgi (UV, IR, NMR, Kiitle
spektroskopisi); bilinmeyen bilesiklerden olusan bir karisimin analizinde izlenecek prosediirler;
UV spektroskopisi (Alkanlar, Alkenler, Aromatik bilesikler, Alkoller, Eterler, Aminler, Siilfiir
bilesikleri, karbonil bilesikleri), UV spektroskopisinde siibstitiient etkileri, Woodward; Fieser
kurallari, IR spektroskopisi (Alkanlar, Alkenler, Aromatik bilesikler, Alkoller, Eterler,
Aminler, Siilfiir bilesikleri, karbonil bilesikleri), IR band frekansini etkileyen faktorler, Modern
analiz teknikleri, '"H-NMR, '3C-NMR: rezonans, kimyasal kayma, kimyasal kaymayi etkileyen
faktorler, spin-spin etkilesimi, entegral; MS spektroskopik analizleri: molekuler iyon, fragman,
kutle spektrumu, iyonlarin kiitle/ylik (m/e veya m/z) degerlerine gore ayrilmasi.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitaplar::

Spectrometric identification of organic compounds; R.M. Silverstein, F.X. Webster; 6th
edition; John Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond, F. Paul. Schatz, 3rd edition;
W.H. Freeman and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimler Akademisi, 2025.

Bu dersi basarryla tamamlayan 6grenciler;

1. Bir organik molekiilii tanima, fonksiyonel gruplarini belirleyebilecek ve yapisini
tayin edebileceklerdir.

2. Yapi analizi i¢in 6n hazirliklar yapabileceklerdir.

3. Spektroskopik yontemlerin teorisini 6grenme ve kullanma yetisine sahip
olabileceklerdir.

4. Kiitle spektroskopisi (MS), Ultraviyole (UV-VIS), Infrared ve Niikleer manyetik
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rezonans spektroskopisini kullanabileceklerdir.
5. Bilinmeyen karigimlar1 ayirma metodlar1 hakkinda bilgi sahibi olabileceklerdir.

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:

- Organik analiz ve yap1 karakterizasyonuna ait dersteki bilgileri
uygulayabilme

| Odev: [ [

‘ Sunum/Jiiri: H H

‘ Proje: H H

‘ Seminer/Workshop H H

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

e  Format: Yiiz ylize Smav (90 dakika) 2 %50

e  Detayh Degerlendirme Kriterleri:

- Derste islenen teorik bilgileri kullanarak ilgili analiz problemlerini
¢Ozebilme ve molekiil yapisini karakterize etme

Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular

e  Format: Yiiz ylize Smav (110 dakika)

. . . . 1 %40
e  Detayh Degerlendirme Kriterleri:
- Organik analiz ve spektroskopik yontemlerden (Ultraviyole, Infrared,
Nukleer Manyetik Rezonans ve Kiitle spektroskopisi) elde edilen verileri
kullanma ve yorumlayabilme becerisi
Dénem ici Cahsmalarin Basari Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi %40
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TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi:
fiziksel 6zellikleri

Bilinmeyen maddelerin aydinlatilmas: vel

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatimi: Coziinebilirlige gore siniflandirma

Sinif-ici Uygulama (15 dk.): Coziinebilirlik testlerine 6rnekler

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatimi: Modern yap1 analiz teknikleri hakkinda genel
bilgi (UV, IR, NMR, Kiitle spektroskopisi)

Simif-i¢i Uygulama (15 dk.): Yapi analiz spektrumlarina 6rnekler
ve karsilagtirmalar

Spectrometric identification of organic compounds;
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatimi: Bilinmeyen bilesiklerden olusan bir karigimin
analizinde izlenecek prosediirler

Simif-i¢i Uygulama (15 dk.): Farkli fonksiyonel gruplara sahip
molekiillerden olusan karigimlarin ayrilmasina drnekler

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatimi: UV spektroskopisi (Alkanlar, Alkenler,
IAromatik bilesikler, Alkoller, Eterler, Aminler, Siilfir bilesikleri,
karbonil bilesikleri), UV spektroskopisinde siibstitiient etkileri,
'Woodward — Fieser kurallari

Farkli  bilesiklerin
Woodward

uv|
Fieser]

Smif-ici Uygulama (15 dk.):
spektrumlarinin = yorumlanmasmna ve
kurallarina yonelik 6rnek uygulamalar

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatimi: IR spektroskopisi (Alkanlar, Alkenler, Aromatik
bilesikler, Alkoller, Eterler, Aminler, Siilfiir bilesikleri, karbonil
bilesikleri),

Sinif-ici Uygulama (15 dk.): IR spektrumlariin yorumlanmasina
yonelik 6rnek uygulamalar

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

Konu Anlatim: IR band frekansinm etkileyen faktorler

Sinif-ici Uygulama (15 dk.): UV ve IR spektrumlarinin birlikte

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Jo
Wiley&Sons.

degerlendirildigi farkli bilesikler iizerine uygulamalar

Techniques in Organic Chemistry; J.R. Mohrig, C.N,

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 3/14



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

Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

|Ara Sinav 1

Sinav haftasina kadar iglenen konularin tekrar edilmesi

Konu Anlatimi: Cihaz ve Deneysel Ayrintilar (miknatislar, Shim
ayar1 ve homojenlik, Numune hazirlama teknikleri)

INMR Temelleri (Niikleer spin kavrami, Manyetik moment ve
cekirdek spin kuantum sayisi, Larmor frekansi, Enerji seviyeleri
ve Zeeman ayrismasi), NMR Deneyinin Prensipleri (Statik
manyetik alan (Bo), Radyo frekans (RF) darbeleri, Manyetizasyon
vektorii ve Bloch denklemleri, Serbest indiiksiyon bozunumul
(FID))

Sinif-ici Uygulama (15 dk.): Temel bilgiler uzerine uygulamalar

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

10

Konu Anlatimi: Kimyasal Kayma (Tamimi ve ppm birimi,
Referans bilesikler (TMS vb.), Elektron yogunlugu ve kimyasal
cevrenin etkisi, Izotop etkileri), Spin-Spin Baglanmasi ((J
kuplaj1), Skaler kuplaj mekanizmasi, Multiplet yapilar1 (dublet,
triplet, quartet vb.), Pascal tiggeni ve yogunluk oranlarr)

Simif-i¢ci Uygulama (15 dk): 'H NMR Spektrum Analizi;
Protonlar kimyasal kayma bdlgeleri, Yogunluk-integral iliskisi,
Molekiil yapist belirleme 6rnekleri

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

11

Konu Anlatimr: ileri 1D ve 2D NMR Teknikleri, COSY,
TOCSY, HSQC, HMBC (heteroniikleer korelasyon), NOESY ve
ROESY (uzaysal etkilesim), IRM uygulamasi.

Simif-i¢ci Uygulama (15 dk): *C NMR Spektrum Analizi: *C
izotopunun Ozellikleri, Genis spektrum — dar spektrum farka,
DEPT ve APT deneyleri ile karbon tiirlerinin ayrimi

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

12

Konu Anlatimi: Uygulamalar: Organik molekiil yapisinin
aydinlatilmasi, Protein ve niikleik asit yapilarinin ¢oziilmesi,
Malzeme karakterizasyonu, Farmasotik analiz

Simif-i¢ci Uygulama (15 dk): 'H NMR Spektrum Analizi, *C
INMR Spektrum Analizi/ Tekrar

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

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

13

Arasinay 2

Sinav haftasina kadar iglenen konularin tekrar edilmesi

14

Konu Anlatimi: Kiitle Spektroskopisi (Giris ve Temel
Kavramlar, lyonlastirma Teknikleri, Kiitle Analizorleri

Sinif-ici Uygulama (15 dk): Spektrum yorumlama adimlari

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balc1, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

15

Konu Anlatimi: Kiitle Spektroskopisi Spektrumlarin Temelleri,
Fragmantasyon Mekanizmalar1 (Alfa pargalanmasi, McLafferty|
yeniden diizenlenmesi, Iyon-molekiil reaksiyonlar;, Radikall
katyon ve anyon olusumu.

Smif-ici Uygulama (15 dk): Organik molekil yapisinin tayini,
Protein, peptid ve niikleik asit analizi, Ilag gelistirme ve
farmasotik kalite kontrol.

Spectrometric identification of organic compounds;)
R.M. Silverstein, F.X. Webster; 6th edition; Joh

Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N,
Hammond, F. Paul. Schatz, 3rd edition; W.H. Freema

and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler',
Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimle

|Akademisi, 2025.

16

Final

Tiim konularin gézden gegirilmesi
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AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
I 3

| | »

Laboratuar H H H

Ders Saati

Uygulama (sozlii Sinav) H H H

Arazi Calismasi H ‘ ‘ ‘ ‘

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

Organic Analysis and Structure Determination

CODE

KIM4331

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

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

Hale OCAK GUMRUKCU

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to provide students with the ability to identify an organic
molecule through chemical reactions and to interpret the data obtained as a result of
characterization by spectroscopic methods (Ultraviolet, Infrared, Nuclear Magnetic
Resonance and Mass Spectroscopy).

COURSE CONTENT

Characterization of unknown compounds and physical properties; classification by
solubility; general information about modern structure analysis techniques (UV, IR,
NMR, MS); procedures to be followed in the analysis of a mixture of unknown
compounds; UV spectroscopy (Alkanes, Alkenes, Aromatic compounds, Alcohols,
Ethers, Amines, Sulfur compounds, carbonyl compounds); Substituent effects in UV
spectroscopy; Woodward—Fieser rules, IR spectroscopy (Alkanes, Alkenes, Aromatic
compounds, Alcohols, Ethers, Amines, Sulfur compounds, carbonyl compounds), factors
affecting the IR band frequency. Modern analysis techniques, 'H-NMR, ‘C-NMR:
resonance, chemical shift, factors affecting chemical shift, spin-spin interaction, integral;
MS spectroscopic analyses: molecular ion, fragment, mass spectrum, separation of ions
according to mass/charge (m/e or m/z) values

RECOMMENDED OR REQUIRED

READINGS

Coursebooks:

Spectrometric identification of organic compounds; R.M. Silverstein, F.X. Webster; 6th
edition; John Wiley&Sons.

Techniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond, F. Paul. Schatz, 3rd
edition; W.H. Freeman and Company.

E. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi Kitabevi, 2015.

M. Balci, Niikleer Manyetik Rezonans; Tiirkiye Bilimler Akademisi, 2025.

Course Learning Outcomes

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

1. Recognize an organic molecule, identify its functional groups, and determine
its structure.
2. Make preliminary preparations for structural analysis.
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3. Learn the theory and use of spectroscopic methods.

4. Use mass spectroscopy (MS), ultraviolet (UV-VIS), infrared, and nuclear
magnetic resonance spectroscopy.

5. Learn about methods for separating unknown mixtures.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

o  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:

- Ability to apply the knowledge gained in the course on organic analysis and
structural characterization

‘ Homework Assignments: H H

‘ Project: H H

‘ Presentations/Jury: H H ‘

‘ Seminar/Workshop H H

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

e  Format: Face-to-face written exam. (90 minutes).
2 %50

e  Detailed Assessment Criteria:

- Solve related analysis problems and characterize molecular structure using the
theoretical knowledge covered in the course.

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

e  Format: Face-to-face written exam. (110 minutes).

1 %40
e  Detailed Assessment Criteria:

- Ability to use and interpret data obtained from organic analysis and
spectroscopic methods (Ultraviolet, Infrared, Nuclear Magnetic Resonance
and Mass Spectroscopy)

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100
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Lecture: Characterization of Unknown Compounds|
and Physical Properties

WEEKS COURSE OUTLINE Related Preparation

Kpectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

. Tirkiye Bilimler
Akademisi, 2025.

Lecture: Classification by Solubility

In-Class Practice (15 min): Examples of solubilit
tests

Spectrometric  identification of organic compounds; R.M.
Bilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

. Tirkiye Bilimler
Akademisi, 2025.

Lecture: General Information about Modern Structure]
[Analysis Techniques (UV, IR, NMR, MS)

In-Class Practice (15 min): Examples
comparisons of structure analysis spectra

and

Spectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tiirkiye Bilimler

Lecture: Procedures to be followed in the analysis of a
mixture of unknown compounds

In-Class Practice (15 min): Examples of separation of]
mixtures of molecules with different functional groups

Kpectrometric  identification of organic compounds; R.M.
Bilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tirkiye Bilimler

Lecture: UV spectroscopy (Alkanes, Alkenes,|
[Aromatic compounds, Alcohols, Ethers, Amines,|
Sulfur compounds, carbonyl compounds), Substituent]
effects in UV spectroscopy, Woodward—Fieser rules

In-Class Practice (15 min.): Example applications fo
interpreting UV spectra of different compounds and
'Woodward-Fieser rules

Spectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tiirkiye Bilimler

Lecture: IR spectroscopy (Alkanes, Alkenes, Aromatic]
compounds, Alcohols, Ethers, Amines, Sulfu
compounds, carbonyl compounds)

In-Class Practice (15 min.): Example applications fo
interpreting IR spectra

Spectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tiirkiye Bilimler

Lecture: Factors affecting the IR band frequency

In-Class Practice (15 min.): Applications on different
compounds where UV and IR spectra are evaluated
together

Quiz 1 (15 min.): A short quiz on the topics covered i
the first six weeks.

Spectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tiirkiye Bilimler

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Instrumentation and Experimental Details
(magnets, shim adjustment and homogeneity, sample
preparation techniques) NMR Fundamentals (Concepf]
of nuclear spin, Magnetic moment and nuclear spi
quantum number, Larmor frequency, Energy levels and
Zeeman  decomposition), Principles of NMR
Experiments (Static magnetic field (Bo), Radio
frequency (RF) pulses, Magnetization vector and Bloc
equations, Free induction decay (FID))

Spectrometric  identification of organic compounds; R.M.
Rilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
U'echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.
. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.
Balci, Niikleer Manyetik Rezonans;

Akademisi, 2025.

Tirkiye Bilimler
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In-Class Practice (15 min): applications on basic
knowledge

10

Lecture: Chemical Shift (Definition and ppm unit,
Reference compounds (TMS etc.), Effect of electro
density and chemical environment, Isotope effects),|
Spin-Spin  Coupling ((J-coupling), Scalar couplin
mechanism, Multiplet structures (doublet, triplet,
quartet etc.), Pascal triangle and intensity ratios)

ypectrometric identification of organic compounds; R.M.
ilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.

. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.

Balci, Niikleer Manyetik Rezonans; Tirkiye Bilimler
kademisi, 2025.

In-Class Practice (15 min): 'H NMR Spectru
[Analysis: Chemical shift regions of protons, Density-
integral relationship, Examples of molecular structure
determination.

11

Lecture: Advanced 1D and 2D NMR Techniques,
COSY, TOCSY, HSQC, HMBC (heteronuclea
correlation), NOESY and ROESY (spatial interaction),
IRM application.

ypectrometric identification of organic compounds; R.M.
ilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.

. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.

Balci, Niikleer Manyetik Rezonans; Tirkiye Bilimler
kademisi, 2025.

In-Class Practice (15 min): “C NMR Spectru
Analysis: Properties of the '“C isotope, Differenc
between broad spectrum and narrow spectrum,
Separation of carbon species with DEPT and APT]
experiments.

12

Lecture: Applications: Elucidation of organic
molecular structures, Solving protein and nucleic aci
structures, Material characterization, Pharmaceuticall
analysis

ypectrometric identification of organic compounds; R.M.
ilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.

. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.

Balc1, Niikleer Manyetik Rezonans; Tirkiye Bilimler
kademisi, 2025.

In-Class Practice (15 min): 'H NMR Spectru
[Analysis, *C NMR Spectrum Analysis/Repeat

Quiz 2 (15 min.): A short quiz on the topics covered i
the 9.-11th weeks.

13

Midterm 2 . .
idte eview of all topics covered up to the exam week.

14

ypectrometric identification of organic compounds; R.M.
ilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.

. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.

Balc1, Niikleer Manyetik Rezonans; Tirkiye Bilimler
kademisi, 2025.

Lecture: Mass Spectroscopy (Introduction and Basic
Concepts, lonization Techniques, Mass Analyzers)

In-Class Practice (15 min): Spectrum Interpretatio
Steps

15

Lecture: Mass Spectroscopy: Fundamentals o
Spectra, Fragmentation Mechanisms (Alph:
fragmentation, McLafferty rearrangement, Ion-
molecule reactions, Radical cation and anio
formation).

ypectrometric identification of organic compounds; R.M.
ilverstein, F.X. Webster; 6th edition; John Wiley&Sons.
echniques in Organic Chemistry; J.R. Mohrig, C.N. Hammond,
. Paul. Schatz, 3rd edition; W.H. Freeman and Company.

. Erdik, 'Organik Kimyada Spektroskopik Yontemler', Gazi
itabevi, 2015.

Balci, Niikleer Manyetik Rezonans; Tirkiye Bilimler
kademisi, 2025.

In-Class Practice (15 min): Determination of organic|
molecular structure, Protein, peptide, and nucleic aci
analysis, Drug development and pharmaceutical quali
control.

16

eview of all topics

Final

ECTS WORKLOAD TABLE

Activities

Number Duration Total Workload
(Hour)

Course Hours

Laboratory

Application
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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)

13

Final (Examination Duration + Examination Prep. Duration)

13

Total Workload:

Total Workload / 30(h):
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DOC-1

DOC-2

DOC-3

DOC-4

DOC-5

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.

19}

19}

19}

19}

19}

PS ‘-2 Alanlarinda

edindikleri ileri diizey
teorik  ve uygulamali
bilgilerini, kimya ile
ilgili alanlardaki
problemlerin incelenmesi
icin deney tasarlayip
¢0zim 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

19}

19}

19}

19}

19}

PC-3 Alanlarinda
edindikleri ileri diizey
teorik  ve uygulamali
bilgileri kullanarak
kimya ile ilgili alanlarda
karsilasilan ve
ongoriilemeyen karmagik
sorunlara, arastirma
yontemlerini  kullanarak,
yeni stratejik yaklagimlar

gelistirerek ve
sorumluluk alarak ¢éziim
iretebileceklerdir.

/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 sectikleri 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.

PC-7 Kimya ve ilgili
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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

kullanabileceklerdir /
By conducting a

literature review on a
specific chemistry-
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related topic, they will be
able to use reliable
sources of information
effectively.

P_(;—ll Teorik  ve

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

I~

I~

19}

I~

I~

PC-12 leri 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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