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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

SPECTRAL ANALYSIS METHODS / SPECTRAL ANALYSIS METHODS

Ders Kodu / Course Code

Fiz430

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Spektroskopi ve spektral analiz ydntemlerinin temel kavramlarinin 6gretilmesi.

The aim of this course is to teach the basic concepts of spectroscopy and spectral
analysis methods.

igerigi / Content

Spektroskopide Temel Kavramlar, UV-Vis Spektroskopisi ilkeleri ve Uygulamalari, infrared
Spektroskopisi, Raman Spektroskopisi, NMR Spektroskopisi ve Uygulamalari, Kiitle
Spektroskopisi, ESR Spektroskopisi, Spektroskopide Elektronik Uygulamalar

Basic Concepts in Spectroscopy, Principles and Applications of UV-Vis Spectroscopy,
Infrared Spectroscopy, Raman Spectroscopy, NMR Spectroscopy and Applications,
Mass Spectroscopy, ESR Spectroscopy, Electronic Applications in Spectroscopy

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Molekiiller ve Radyasyon: Modern Molekller Spektroskopiye Girig, Jeffrey I. Steinfeld,
ikinci Baski,
Molekiiler Spektroskopi; Ira N. Levine

Molecules and Radiation: An Introduction to Modern Molecular Spectroscopy, Second
Edition, Jeffrey I. Steinfeld
Molecular Spectroscopy, Ira N. Levine

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. ipek Sahin




OGRENME GIKTILARI / LEARNING OUTCOMES

Madde ile elektromanyetik iIsima arasindaki etkilesmeleri kavrayabilme. Being able to comprehend the interactions between electromagnetic radiation with matter.
Cesitli spektroskopi tekniklerini 6grenebilme. Being able to learn various spectroscopic techniques.

Bu tekniklerle ilgili analiz tiplerini degerlendirebilme. Being able to evaluate analysis types of these techniques.

Bu tekniklerin fen bilimleri alanindaki uygulanabilirligini kavrayabilme. Being able to comprehend the applicability of these techniques in the field of science.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Spektroskopinin Tanimi, Elektromanyetik Isinim ve Ozellikleri,
Isinimin Dalga Karakteri, Girisim ve Kirinim.
Definition of spectroscopy, Properties of Electromagnetic Radiation,
Wave Characteristics of Radiation, Interference and Diffraction.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Isinimin Tanecik Karakteri, Elektromanyetik Spektrum, Maddenin
Kuanth Yapisi ve Gegisler, Enerji Seviyeleri ve Gegisler.
Particle Characteristics of Radiation, Eletromanyetic Spectrum,
Quantitative Structure of Matter and Transitions, Energy Levels and
Transitions.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Cok Sayida Atom veya Molekdlin Enerji Dagilimi, Isinimin Madde ile
Etkilesmesi, Bazi Sistemler Igin Segicilik Kurallari.
Energy Distribution of Many Atom or Molecule, Interaction of
Radiation with Matter, Selectivity Rules for Some Systems.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Temel Terim ve Tanimlar, Isin ve Madde Etkilesmesi, Atomik ve
Molekiiler Enerji Gegisleri, Absorblama Olayi ve Absorblama Turleri.
Basic Terms and Definitions, Radiation and Matter Interactions,
Atomic and Molecular Energy Transitions, Absorption Event and
Absorption Types.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

UV ve Gériiniir Bélge Aborbsiyonu Olgen Cihazlar, Kalitatif Analiz,
5 Kantitatif Analiz, UV - Gorlinlir Absorpsiyon Spektroskopisinin Yarar
Sagladigi Alanlar.

Devices Measuring UV and Visible Absorbtion, Qualitative Analysis,
Quantitative Analysis, Areas Outstanding Benefits of UV - Visible
Absorption Spectroscopy .
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 infrared Teori, Titresim Cesitleri ve Secimlilik Kurallan, Grup
Frekanslarini Etkileyen Faktorler, Infrared Spektrofotometresi.
Infrared Theory, Types of Vibration and Selectivity Rules, Factors
Affecting Group Frequencies, Infrared Spectrophotometer.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
2 Ornek Hazirlama ve Olgme Teknigi, infrared Spektroskopisinin
Uygulamalari, Yapi Tayini, Raman Teori.
Sample Preparation and Measurement Technique, Applications of
Infrared Spectroscopy, Structure Determination, Raman Theory.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid term Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Raman Spektrometreleri, Raman Spektroskopisinin Uygulamalari,
Acisal Momentum ve Manyetik Momentum, NMR Cekirdekler.
Raman Spectrometers, Applications of Raman Spectroscopy,
Angular Momentum and Magnetic Momentum, NMR Cores.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Larmor Presesyonu ve Nukleer Manyetik Rezonans. Relaksasyon,
NMR Sinyalinin Siddeti.
Larmor Precession and Nuclear Magnetic Resonance, Relaxation,
NMR Signal Intensity.
Teorik Dersler / Theoretical Uygul Lab Sl On Hazirik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
11 Lokal Manyetik Alanlar ve Cekirdege Etkiyen Net Alan, Spin

Sistemleri.

Local Magnetic Fields and Clear Area Acting on Core, Spin Systems.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
' Techniques
Kutle Spektrometresinin Bolimleri, Ayirma Giicu, Izotoplar Yardimiyla
12 Spektrumdaki Pik Oranlarn Hesabi, Kiitle Spektrumunun
Degerlendirilmesi, Kitle Spektrumu C6zim Yéntemi.
Mass Spectrometer Parts, Separation Force, Peak Ratios Account in
Spectrum using Isotopes, Evaluation of Mass Spectra, Solution
Method of Mass Spectrum.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Elektron Spin Rezonans, Elektron-Gekirdek Asiri ince Yapi
Etkilesmesi, Spin Hamiltonyeni, g Tensoriiniin Deneysel Tayini.
Electron Spin Resonance, Interaction Electron-Nuclear Hyperfine
Structure, Spin Hamiltonien, Experimental Determination of g Tensor.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Asini ince Yapi Tensoérii, Elektron Spin Rezonansla Bilgi Edinme
Yontemleri, Elektron Spin Rezonans Spektrumlarina Ornekler.
Hyperfine Structure Tensor, Electron spin resonance Methods to
Obtain Information, Examples of Electron Spin Resonance Spectra.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Elektrik Nedir?, Elektron Akimi, Elektromotor Kuvvet, iletkenlik ve
15 Direng, Ohm Kanunu, Siga, Devre Nedir? , Devre Baglantilari,
Yariiletkenler, Entegre Devre.
What is Electricity?, Electron Current, Electromotive Force,
Conductivity and Resistance, Ohm's Law, Capacitance, What is the
circuit?, Circuit Connections, Semiconductors, Integrated Circuit.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
16 Yariyil sonu sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Proje Hazirlama / Project Preparation 1 9.00 9.00
Proje Sunma / Project Presentation 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Toplam / Total: 20 62.00 101.00
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Dersin AKTS Kredisi = Toplam ig Yiki (Saat) / 30.00 (Saat/AKTS) = 101.00/30.00 = 3.37 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 101.00 / 30.00 = 3.37 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Learning Outcomes 111112113 (114 (115|116 [1.1.7 | 1.1.8 [ 1.1.9 [1.1.10(1.1.11 [1.1.12{1.1.13|1.1.14 [1.1.15

1.Madde ile elektromanyetik
1sima arasindaki etkilesmeleri
kavrayabilme. / Being able to

A ; 5 2 3
comprehend the interactions
between electromagnetic
radiation with matter.

2.Cesitli spektroskopi
tekniklerini 6grenebilme. /

Being able to learn various 5 3 3
spectroscopic techniques.
3.Bu tekniklerle ilgili analiz
tiplerini degerlendirebilme. / 5 3 3

Being able to evaluate analysis
types of these techniques.

4.Bu tekniklerin fen bilimleri
alanindaki uygulanabilirligini
kavrayabilme. / Being able to 5 3 3 4 4
comprehend the applicability of
these techniques in the field of
science.

Katki Dlzeyi / Contribution Level : 1-Cok Diistik / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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