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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Laboratory Techniques / Laboratory Techniques

Ders Kodu / Course Code

9105035292008

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
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

1

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

Bu ders kapsaminda dgrencilere lisansistii diizeyde laboratuvar guvenligi, temel deneysel

yontemler ve cihaz kullanim becerileri kazandirmak hedeflenmektedir. Optik (6rnegin;
mikroskopi, spektroskopi), elektrokimyasal, morfolojik (6rnegin; ylizey goriintiileme) ve
yapisal (6rnegin; kristalografi, difraksiyon) analiz tekniklerinin temel kavramlari ve
uygulamalan dgretilir. Ogrenciler ayni zamanda giivenlik prosediirlerini igeren deney
tasarimi, veri toplama, analiz ve raporlama yetkinligi gelistirir.

This course aims to provide graduate-level students with advanced competencies in
laboratory safety, fundamental experimental methodologies, and the operation of
scientific instrumentation. It introduces the essential concepts and applications of
optical (e.g., microscopy, spectroscopy), electrochemical, morphological (e.g., surface
imaging), and structural (e.g., crystallography, diffraction) analysis techniques. In
addition, the course emphasizes the development of skills in experimental design,
data acquisition, analysis, and scientific reporting, with particular attention to
compliance with safety protocols.

igerigi / Content

Bu ders, laboratuvar glivenligi, deneysel arastirma metodolojileri ve temel analiz
tekniklerine giris konularini kapsamaktadir. Ogrencilere, laboratuvar ortaminda giivenli
calisma ilkeleri, kisisel koruyucu donanim kullanimi ve kimyasal maddelerle ilgili risk
degerlendirmesi konularinda bilgi verilir.

Ders kapsaminda optik karakterizasyon (UV-Vis-NIR spektroskopisi, fotoliminesans),
elektrokimyasal yontemler (potansiyostat kullanimi, déngusel voltammetri, empedans
spektroskopisi), morfolojik analiz (optik mikroskop, atomik kuvvet mikroskobu), yapisal
analiz (X-1isini difraksiyonu, Raman spektroskopisi) ve termal analiz teknikleri (Termal
gravimetrik analiz ve diferansiyel taramali kalimetre) teknikleri ele alinir.

This course covers laboratory safety, experimental research methodologies, and an
introduction to fundamental analytical techniques. Students are introduced to
principles of safe laboratory practices, the use of personal protective equipment, and
risk assessment related to chemical substances.

The course includes optical characterization (UV-Vis-NIR spectroscopy,
photoluminescence), electrochemical methods (potentiostat operation, cyclic
voltammetry, impedance spectroscopy), morphological analysis (optical microscopy,
atomic force microscopy), structural analysis (X-ray diffraction, Raman spectroscopy),
and thermal analysis techniques (thermogravimetric analysis and differential scanning
calorimetry).

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




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

Yok

None

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Assoc. Prof. Dr. Burak Giiltekin

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Laboratuvar gilivenligi kurallarini agiklama ve glivenli galisma ortami olusturma. Explaining laboratory safety rules and establishing a safe working environment.

2 Kisisel koruyucu donanim ve kimyasal glivenlik prosedurlerini uygulama Applying personal protective equipment and chemical safety procedures

3 Deneysel arastirma metodolojilerini kullanarak deney tasarlama Designing experiments using experimental research methodologies

4 Optik karakterizasyon tekniklerini (UV-Vis-NIR, fotoliiminesans) uygulama ve verileri yorumlama ﬁ?gggﬂ:&'ﬁ:l dc;f}:racterization iR (Wl Epealasensy, Aol LEsse o) &
5 Elektrokimyasal yontemlerle (potansiyostat, donglisel voltammetri, empedans spektroskopisi) 6lgim Performing electrochemical measurements (potentiostat operation, cyclic voltammetry, impedance

yapma ve sonuglari analiz etme.

spectroscopy) and analyzing the results.

6 Morfolojik analiz (optik mikroskop, AFM) ve yapisal analiz (XRD, Raman) yontemlerinden elde edilen

verileri degerlendirme

Evaluating data obtained from morphological (optical microscopy, AFM) and structural (XRD, Raman
spectroscopy) analysis techniques.

7 Termal analiz tekniklerini (TGA, DSC) kullanarak malzemelerin termal 6zelliklerini yorumlama.

Interpreting the thermal properties of materials using thermal analysis techniques (TGA, DSC).

8 Deneysel sonuglar bilimsel raporlama formatina uygun sekilde yazma ve sunma

Prepare written reports and deliver oral presentations in accordance with scientific reporting
standards

HAFTALIK DERS IGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Giris ve Laboratuvar Glvenligi- Dersin tanitimi, laboratuvar kurallari,
glvenlik kiltard ve kisisel koruyucu donanimlar.
Introduction and Laboratory Safety- Course overview, laboratory
regulations, safety culture, and personal protective equipment.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Kimyasal Guvenlik ve Risk Analizi- Kimyasallarin siniflandiriimasi,
depolama, atik ydnetimi, risk analizi ve MSDS kullanimi.
Chemical Safety and Risk Analysis- Classification of chemicals,
storage, waste management, risk assessment, use of MSDS.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Temel Deneysel Metodolojiler- Deney tasarimi, élgiim dogrulugu,
hata analizi ve veri toplama prensipleri.
Fundamentals of Experimental Methodologies- Experimental design,
measurement accuracy, error analysis, and principles of data
collection.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Optik Karakterizasyon |- UV-Vis-NIR spektroskopisi: prensip, cihaz
tanitimi, uygulamalar.
Optical Characterization I- UV-Vis-NIR spectroscopy: principles,
instrumentation, applications.
gretim YO o
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Optik Karakterizasyon Il- Fotoliminesans dlgumleri: temel kavramlar,
ornek uygulamalar.
Optical Characterization |- Photoluminescence measurements: basic
concepts, case studies.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Optik Karakterizasyon Il- Fotoliminesans Ol¢timleri: temel kavramlar,
ornek uygulamalar.
Electrochemical Techniques I- Potentiostat operation, cyclic
voltammetry applications.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Elektrokimyasal Teknikler |- Potansiyostat kullanimi, déngusel
voltammetri uygulamalari.
Electrochemical Techniques I- Potentiostat operation, cyclic
voltammetry applications.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Elektrokimyasal Teknikler II- Elektrokimyasal empedans
spektroskopisi (EIS), veri analizi.
Electrochemical Techniques II- Electrochemical impedance
spectroscopy (EIS), data analysis.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Ara Sinav
Midterm Exam
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Morfolojik Analiz |- Optik mikroskop, yiizey morfolojisinin incelenmesi.
Morphological Analysis I- Optical microscopy, surface morphology
studies.
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Morfolojik Analiz Il- Atomik Kuvvet Mikroskobu (AFM): prensip ve

uygulamalar.

Morphological Analysis II- Atomic Force Microscopy (AFM): principles
and applications.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yapisal Analiz I- X-igini difraksiyonu (XRD): kristal yapi ve faz analizi.
Structural Analysis |- X-ray diffraction (XRD): crystal structure and
phase analysis.
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Yapisal Analiz II- Raman spektroskopisi: temel prensipler ve
malzeme karakterizasyonu.
Structural Analysis II- Raman spectroscopy: fundamentals and
materials characterization.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Termal Analiz |- Termogravimetrik analiz (TGA): kiitle kaybi ve termal
14 ™.
stabilite.
Thermal Analysis |- Thermogravimetric analysis (TGA): mass loss
and thermal stability.
. . Ogretim Yontem ve .. -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Termal Analiz - Diferansiyel taramali kalorimetri (DSC): faz gegisleri
ve termal 6zellikler.
Thermal Analysis II- Differential scanning calorimetry (DSC): phase
transitions and thermal properties.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzerils)l'r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
16 Raporlama ve Sunum Teknikleri- Deney raporu yazimi, bilimsel
sunum hazirlama, veri yorumlama.
Reporting and Presentation Skills- Writing laboratory reports,
preparing scientific presentations, data interpretation.
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?egl:ﬁill(r;;ri/(?l'gggi\r/lz Methods On Hazirlik / Preliminary
Techniques
17 Final Sinavi- Tim ders kapsami.

Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Y1l igi Etkinlikleri / Term (or Year) Learning Activities S Percentage of
Number S 2
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

DDS
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 3.00 3.00
Laboratuvar / Laboratory 7 10.00 70.00
Bireysel Calisma / Self Study 2 2.00 4.00
Rapor Hazirlama / Report Preparation 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 2.00 2.00
Laboratuvar Ara Sinavi / Laboratory Midterm Examination 1 2.00 2.00
Laboratuvar Sinavi / Laboratory Examination 1 2.00 2.00
Toplam / Total: 16 27.00 89.00

Dersin AKTS Kredisi = Toplam ig Yiikii (Saat) / 30.00 (Saat/AKTS) = 89.00/30.00 = 2.97 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 89.00 / 30.00 = 2.97 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.11

1.1.2

1.1.3

114 (115|116 | 1.1.7

1.Laboratuvar giivenligi
kurallarini aciklama ve guvenli
calisma ortami olusturma. /
Explaining laboratory safety
rules and establishing a safe
working environment.

2 Kisisel koruyucu donanim ve
kimyasal giivenlik
proseduirlerini uygulama /
Applying personal protective
equipment and chemical safety
procedures

719




3.Deneysel arastirma
metodolojilerini kullanarak
deney tasarlama / Designing
experiments using
experimental research
methodologies

4.0ptik karakterizasyon
tekniklerini (UV-Vis-NIR,
fotoliiminesans) uygulama ve
verileri yorumlama / Applying
optical characterization
techniques (UV-Vis-NIR
spectroscopy,
photoluminescence) and
interpreting the data

5.Elektrokimyasal yontemlerle
(potansiyostat, dongiisel
voltammetri, empedans
spektroskopisi) 6lgciim yapma
ve sonuglari analiz etme. /
Performing electrochemical
measurements (potentiostat
operation, cyclic voltammetry,
impedance spectroscopy) and
analyzing the results.

6.Morfolojik analiz (optik
mikroskop, AFM) ve yapisal
analiz (XRD, Raman)
yontemlerinden elde edilen
verileri degerlendirme /
Evaluating data obtained from
morphological (optical
microscopy, AFM) and
structural (XRD, Raman
spectroscopy) analysis
techniques.

7.Termal analiz tekniklerini
(TGA, DSC) kullanarak
malzemelerin termal
6zelliklerini yorumlama. /
Interpreting the thermal
properties of materials using
thermal analysis techniques
(TGA, DSC).
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8.Deneysel sonuglar bilimsel
raporlama formatina uygun
sekilde yazma ve sunma /
Prepare written reports and 5 5 5 5 5 5 5
deliver oral presentations in
accordance with scientific
reporting standards

Katki Dlizeyi / Contribution Level : 1-Cok Diislik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high
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