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As scientist Justus von Liebig used to say "everything is chemistry”, therefore a basic understanding of
chemistry is indispensable to interact with what surrounds us and to successfully navigate our daily lives. In
this module, we will focus on a basic question: what is everything around us made up of?

In addition to learning the fundamental s of the atomic and molecular structure, the students will be introduced
to one of the most important tools of the modern scientist, the scientific method. Furthermore, each topic will
be followed by a brief discussion on its relevance in our everyday lives.

This course will embrace a " concept development study" where every chemical concept will be developed
from the observation and analysis of experimental results followed by critical reasoning. The students are
encouraged to actively participate in class and re-discover chemistry.
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This course has multiple goals: most importantly, over the course of the semester, the students will gain a
basic knowledge of important chemical conceptsusing the concept development study” approach, which
is designed to foster the students'  critical thinking and creativity. According to this method, each topicis
introduced by showing the experiments and sets of data that allowed various scientists to develop the
fundamental laws of chemistry. In order to build the foundational knowledge of chemistry, the students will
firstly become acquainted with the scientific method and the basic vocabulary of chemistry and will try to
apply this method to develop chemistry concepts. The discussion of the scientific method will not only guide
the students'  understanding of the most important discoveries and of the main laws of chemistry, but it will
also encourage the students to improve their ability to interpret and discern the reliability of the scientific
news and information we gather in our everyday lives. Thislearning objective will be reinforced by group
activities and discussions in class.
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This course consists of 14 lectures, exam and one feedback class.

1. What is chemistry? Why is it important? A basic introduction to the vocabulary of chemistry and the
scientific method. (1 week)

2-4. Atomic weight and empirical formulas (3 weeks)

5-7. The atom (3 weeks)

8. Review of basic chemical concepts and mid-term exam (1 week)

9-10. The periodic table of elements: Mendeleev's observations and the periodic law. Properties of the
elements. (2 weeks)

11-14. The molecular structure: isomers, chemical bonds, valence bond theory, and molecular orbital theory.
(4 weeks)

15. Exam

16. Feedback 1 week

At the end of each lesson, an "everyday chemistry” topic related to the main topic of the lesson will be
introduced. Some of these topics are: natural versus synthetic compounds, sun and sunscreen, cosmetics,
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chemistry of baking, milk, butter and ice-cream, fireworks, and the periodic table of smartphone elements.
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At the beginning of the course, you do not need any specific prior knowledge of the topics of the course. All
essential knowledge for the course will be provided as needed in class.
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Evaluation will be based on attendance, active class participation (quizzes and exercises in class, 10%),
individual and group assignments ("science in the news" project, 20%), mid-term exam in class (exercises,
30%), and final exam in class (multiple-choice and open questions, 40%).
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The students are encouraged to continuously revise the vocabulary and concepts introduced in previous
classes. The students should submit the assignments regularly and take the weekly quizzes (in class) to
confirm their progress and understanding.

[ ]

Office hours: online or in person meetings with the instructor can be requested (appointment by email or on
LMS)
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