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Bu dersin amaci, 6grencilere maddenin kimyasal yapisin1 tanimlamak igin onlarin spektral
ozelliklerini degerlendirmek konusunda bilgi ve yetenek saglamaktir.

DERSIN iCERIGI

UV-goriiniir bolge absorpsiyon spektroskopisi; infrared absorpsiyon spektroskopisi; 1H ve
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yorumlanmasi ve yapi tayini.
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1.

Ders Ogrenim Ciktilar1

Compounds’

Bu dersi basarryla tamamlayan 6grenciler,

Maddelerin kimyasal yapisinin saptanmasi i¢in yapilmas: gereken iglemler ve
yontemler ile cihazlar1 6grenerek problemleri ¢6zme yetenegi kazanabileceklerdir.

Ultraviyole ve goriiniir bolge spektrumlarini inceleyerek maddelerin kimyasal
yapis1 hakkinda yorum yapma yetenegini kazanabileceklerdir.

Infrared spektrumlarimi yorumlama ve maddede bulunabilecek 6devli gruplart
saptama yetenegi kazanabileceklerdir.

Niikleer magnetik rezonans (1H NMR ve 13C NMR) spektrumlarini yorumlama ve
maddenin yapust ile iliskilendirme yetenegi kazanabileceklerdir.

Kiitle spektrumlarmi yorumlama ve maddenin yapis: ile iliskilendirme yetenegi
kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse katilmalari
e  Detayh Degerlendirme Kriterleri: 14 %5
- Tiim derslere katilim 100 puan olmak iizere bagil puanlama
‘ Laboratuvar: H H
‘ Uygulama (Sozlii Sinav): H H
‘ Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Onceki derslerde islenen konular kapsayan ve ara sinavlara
hazirlik amaciyla 6rnek sorularin sorulmasi
e  Format: Yiiz yiize kisa sinav (10-20 dakika)
2 %20
e Detayh Degerlendirme Kriterleri:
-Derste islenen konular1 yorumlayabilme ve ilgili problemleri
¢Ozebilme
| Odev: H [
Sunum/Jiiri:
‘ Proje: H H
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular 1 %35

e  Format: Yiiz yiize. Sinav (90 dakika)
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e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi

icerik: Dersin tiim icerigini kapsayan kapsamli sorular
Format: Yiiz yiize. Smav (90 dakika)
Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig

.oldugunun gosterilmesi
-lleri diizey problem ¢ézme becerilerinin kullanilabilmesi

Doénem ici Cahsmalarin Basari Notuna Katkis H

Final Sinavinin Basar1 Notuna Katkisi H

TOPLAM

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

KONULAR On Hazirhk

Konu Anlatimi: Spektroskopik Analiz Ydntemlerine Girig 1. Ders Notlar1

Konu Anlatimi: UV-Goriiniir Bolge Absorbsiyon

Spektroskopisinin Temel ilkeleri 1 Ders Notlan

Konu Anlatimi: UV-Goriiniir Bolge Absorbsiyon

Spektroskopisinin Temel ilkeleri 1. Ders Notlari

Konu Anlatimi: UV-Goriiniir Bolge Absorbsiyon

Spektroskopisinin Temel ilkeleri 1. Ders Notlan

Konu Anlatimi: Infrared Absorbsiyon Spektroskopisinin Temel

ilkeleri 1. Ders Notlar1

Konu Anlatimi: Infrared Absorbsiyon Spektroskopisinin Temel

ilkeleri 1. Ders Notlar1

Konu Anlatimi: Infrared Absorbsiyon Spektroskopisinin Temel

ilkeleri 1. Ders Notlar1

Sinav haftasina kadar islenen konular1 kapsaya

/Ara Smav 1
sinav yapilmast

Konu Anlatimi: Niikleer Magnetik Rezonans Spektroskopisinin

Temel ilkeleri/lH NMR Spektroskopisi ile Yapt Tayini 1. Ders Notlari

Konu Anlatimi: 1H NMR Spektroskopisi ile Yap1 Tayini . Ders Notlar1

Konu Anlatimi: 1H NMR Spektroskopisi ile Yap1 Tayini . Ders Notlar1

Konu Anlatimi: 13C NMR Spektroskopisi ile Yap1 Tayini . Ders Notlar1

1
1
Konu Anlatimi: 13C NMR Spektroskopisi ile Yap1 Tayini 1. Ders Notlar1
1
1

Konu Anlatimu: Kiitle Spektroskopisinin Temel ilkeleri . Ders Notlar1

Konu Anlatimu: Kiitle Spektroskopisinin Temel flkeleri 1. Ders Notlar1

Final |An exam covering all the topics covered

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)

Ders Saati 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi
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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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ECTS
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COURSE OBJECTIVES

The purpose of this course is to provide students with the knowledge and ability to
evaluate the spectral properties of matter to identify its chemical structure.

COURSE CONTENT

UV-visible absorption spectroscopy; infrared absorption spectroscopy; 1H ve 13C nuclear
magnetic resonance spectroscopy; mass spectroscopy; interpretation of the ultraviolet-
visible, infrared, nuclear magnetic resonance and mass spectra of organic compounds and
structural analysis.

RECOMMENDED OR REQUIRED
READINGS

Recommended Readings:

[1] E. Erdik, "Organik Kimyada Spektroskopik Yontemler" 5. baski, Gazi Kitabevi, 2008.
[2] M. Balci, “Niikleer Manyetik Rezonans Spektroskopisi”, 1. baski, Odtii Gelistirme
Vakfi Yaymevi, 2000.

[3] D.H.Williams, I. Fleming, "Spectroscopic Methods in Organic Chemistry" 2.Ed.,
Mec.Graw-Hill, 1973.

[4] E. Pretsch, P. Biihlmann, M. Badertscher, “Structure Determination of Organic
Compounds”, 4. ed., Springer, 2009.

[5] R.M. Silverstein, F.X. Webster, D.J. Kiemle, “Spectrometric Identification of Organic
Compounds”, 7. ed., John-Wiley and Sons, 2005.

[6] L.D. Field, S. Sternhell, J.R. Kalman, “Organic Structures from Spectra”, 4. ed., John-
Wiley and Sons, 2007.

[7] JK.M. Sanders, "Modern NMR Spectroscopy.A Guide for Chemists" Oxford
University Press,1993. W.J. Criddle- G.P. Ellis, "Spectral and Chemical Characterization

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 5/10



of Organic Compounds”, 3. ed., John Wiley and Sons, 1990.

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

1. Gain ability for solving the related problems by learning the information about
required procedures, methods and devices for identification of the chemical
structure of compounds.

Gain the ability to interpret the chemical structure of compounds by examining
their ultraviolet-visible spectra.

Course Learning Outcomes

Gain the ability to interpret infrared spectra and detect possible functional
groups of compounds.

Gain the ability to interpret nuclear magnetic resonance spectra (1H NMR and
13C NMR) and establish a relationship between the structure of a compound
and the spectral results.

Gain ability for interpretation of mass spectra and for establishment a
relationship between the structure of compound and spectral results.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

e  Detailed Assessment Criteria: 14 %5

Relative scoring, with participation in all courses being 100 points

‘ Laboratory H H

‘ Application (Oral Examination): H H

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Asking sample questions covering topics covered in
previous courses and preparing for midterm exams

e  Format: Face-to-face multiple-choice quiz (10-20 minutes) 2 %20

e  Detailed Assessment Criteria:

- Ability to interpret the topics covered in the course and solve related
problems

‘ Homework Assignments: H H

‘ Project: H H

‘ Presentations/Jury: H H ‘

‘ Seminar/Workshop H H

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

e  Format: Face-to-face written exam. (90 minutes). 1 %35

e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the

Anivon
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-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

COURSE OUTLINE

Related Preparation

Lecture: ntroduction to the Spectroscopic Analysis
Methods/ Main Principles of UV-Visible Absorptio
Spectroscopy

. Lecture Notes

Lecture: Main Principles of UV-Visible Absorptio
Spectroscopy

. Lecture Notes

Lecture:  Structural ~ Analysis by UV-Visible
[Absorption Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by UV-Visible
[Absorption Spectroscopy

. Lecture Notes

Lecture: Main Principles of Infrared Absorptio
Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by Infrared Absorption
Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by Infrared Absorptio
Spectroscopy

. Lecture Notes

Midterm 1

onducting an exam that covers the topics covered up until the
pxam week

Lecture: Main Principles of Nuclear Magnetic
Resonance Spectroscopy/Structural Analysis by 1H
INMR Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by 1H NMR
Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by 1H NMR
Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by 13C NMR
Spectroscopy

. Lecture Notes

Lecture: Structural Analysis by 13C NMR
Spectroscopy

. Lecture Notes

Lecture: Main Principles of Mass Spectroscopy

. Lecture Notes

Lecture: Main Principles of Mass Spectroscopy

. Lecture Notes

Final An exam covering all the topics covered

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
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Course Hours

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)

20

Final (Examination Duration + Examination Prep. Duration)

20

Total Workload:

Total Workload / 30(h):
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Pg-l Temel kimyasal kavramlari tanimlayip
kimya ile ilgili alanlardaki bilgileri, uygulama
arag-gereclerle destekleyerek bilimsel yaklagimi
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
1
19}

PS ‘-2 Alanlarinda edindikleri ileri diizey teorik
ve uygulamali bilgilerini, kimya ile ilgili
alanlardaki problemlerin incelenmesi i¢in deney
tasarlaylp c¢oziim yontemi gelistirme, uygun
analitik yontemler ve teknikler kullanarak
problemleri ¢6zme, verileri toplama, sonuglari
analiz etme ve yorumlama i¢in
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}
19}
19}
19}
19}

PS ‘-3 Alanlarinda edindikleri ileri diizey teorik
ve uygulamal1 bilgileri kullanarak kimya ile ilgili
alanlarda karsilagilan ve dngoriilemeyen karmagik
sorunlara, arastirma yontemlerini kullanarak, yeni
stratejik yaklasimlar gelistirerek ve sorumluluk
alarak ¢oziim {retebileceklerdir. /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.

1
I
I
1
19}

PS ‘-4 Kimya ve ilgili alanlarda bagimsiz olarak
ve paydagslariyla ortaklasa calismalar
yiiriitebilecek ve analitik diistinme 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.

19}
I
I
19}
I

PQ-S 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 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.).

PS ‘-6 Kimya alaninda yaygin olarak kullanilan
bilgisayar ve yapay zeka teknolojileri ile en az bir
programlama dilini, problemleri ¢6zmek, veri
analizi yapmak ve simiilasyonlar gergeklestirmek
i¢in etkin bigimde kullanabileceklerdir. /They will

19}
I
I
19}
19}
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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 i¢in hayat boyu 0Ogrenme
stratejilerini kullanabileceklerdir. /They will be
able to evaluate career opportunities in chemistry
and related fields, set personal and professional
development goals, and utilize lifelong learning
strategies to achieve these goals.

Pg‘-8 Bilimsel arastirmalarimi1  ve mesleki
faaliyetlerini yiirtitiirken 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 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 yiiriittiikleri
calismalarda ve projelerde kalite yonetimi
ilkelerini uygulayarak stiregleri 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.

PC-10 Belirli bir kimya ile ilgili konu
hakkinda literatiir taramasi yaparak giivenilir bilgi
kaynaklarini 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.

Pg-ll Teorik ve uygulamali kimya alaninda
O0zglin akademik aragtirma yiiriitebileceklerdir.
/They will be able to conduct original academic
research in theoretical and applied chemistry.

PC-12  ileri diizey kimya bilgilerini takip
edebilecek, kimya ile ilgili konular1 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.
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