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This course aims to provide students with a practical and conceptual understanding of modern analytical instrumentation and loT-base
d measurement systems used in contemporary engineering and scientific environments. By the end of the course, students will be able

bE><p(|jain the operating principles of major analytical instruments such as spectroscopic, electroanalytical, chromatographic, and mass
—-based systems.

2. Understand sampling, sample preparation, calibration, uncertainty, and measurement limitations in real-world instrumentation.

3. Design simple measurement systems using microcontrollers and sensor modules.

4. Acquire, process, and transmit experimental data using loT platforms.
5. Apply MicroPython and Al-assisted programming tools to accelerate system prototyping.
6. Evaluate instrument performance and interpret experimental results in applied engineering contexts.

- Increased hands—-on laboratory activities and project—-based learning.
— Stronger integration between theoretical principles and real instrumentation systems.
— Greater use of embedded systems and |oT platforms to visualize and analyze experimental data.

CQIYFA ALSH | - Clearer explanations of instrument limitations, uncertainty, and real-world operating constraints.

- Step—by-step programming exercises supported by MicroPython and Al-assisted coding tools.

Based on feedback from prior offerings and Continuous Quality Improvement (CQI) activities, this course has been redesigned to emph
asize:

These improvements aim to enhance student engagement, strengthen practical engineering competencies, and better prepare students
for interdisciplinary research and industry applications.
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Introduction
Concepts of Instrumental Analytical Chemi |lecture Onsite
stry
Introduction to Spectroscopy .
Magnetic Resonance Spectroscopy lecture Onsite
Infrared, Near—Infrared, and Raman Spectr .
0sCopy lecture Onsite
Visible and Ultraviolet Molecular Spectro | actyre Onsite
scopy
Atomic Absorption Spectrometry lecture Onsite
Atomic Emission Spectroscopy
X-Ray Spectroscopy lecture Onsite
Mass Spectrometry |: Principles and Instr
umentation ;
Mass Spectrometry |1: Spectral Interpreta lecture Onsite
tion and Applications
MIDTERM EXAM EXAM Onsite
Principles of Chromatography lecture Onsite
Gas Chromatography lecture Onsite
Chromatography with Liquid Mobile Phases |lecture Onsite
Surface Analysis lecture Onsite
Electroanalytical Chemistry lecture Onsite
Thermal Analysis lecture Onsite
FINAL EXAM EXAM Onsite
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Partial Permission for Use of Generative Al

— Generative Al may be used as a supplementary learning tool within the scope permitted by the instructor.

- When completing assignments or exams, materials generated by generative Al cannot be used directly. They must be reviewe
d and revised by the submitter, and the source must be clearly indicated.

— Any use outside of the permitted scope will be considered cheating on the assignment and grade, and students may be subje
ct to sanctions according to school regulations.
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