
Welcome to Chemistry, Semesters 1 & 2

This course is meticulously designed to align with state standards and targeted learning
objectives, ensuring comprehensive coverage of essential knowledge and skills required for
student success.

Course Description:
Chemistry is the study of matter and its interactions with energy and other matter. This course provides a
thorough introduction to the fundamental concepts of chemistry, making it suitable for students pursuing
careers in both science-related and non-science-related fields. The course fulfills the physical science
requirement for graduation under Utah state standards, and serves as a solid foundation for future studies
in various fields such as healthcare, engineering, environmental science, and more.

Throughout the course, students will learn to understand and apply the basics of chemical theory,
including atomic structure, chemical reactions, the periodic table, and bonding. Emphasis is placed on
interpreting chemical symbols and language, and developing problem-solving skills for common chemical
issues. Additionally, the course explores the real-world applications of chemistry, demonstrating its
relevance in everyday life, from the food we eat to the environment around us.

Students will engage in hands-on experiments and projects that promote critical thinking, inquiry, and
scientific discovery. By the end of the course, students will have a solid understanding of chemistry and its
applications, enabling them to navigate and appreciate the chemical processes that impact our daily lives.

Learning Outcomes
By the end of this course, students will be able to:

1. Understand the Basics of Chemistry:
• Describe the fundamental concepts of chemistry, including atomic structure, bonding, and
chemical reactions.
• Understand and explain the periodic table and the properties of elements and
compounds.
• Identify and interpret chemical symbols, formulas, and equations.

2. Apply Chemical Theories and Concepts:
• Apply principles of stoichiometry, conservation of mass, and energy to solve chemical
problems.
• Understand and perform calculations involving moles, molar mass, and chemical
quantities.
• Analyze and predict the outcomes of chemical reactions, including balancing equations.

3. Study Chemical Bonding and Reactions:
• Understand the types of chemical bonds (ionic, covalent, metallic) and how they form.
• Classify and predict the types of chemical reactions, such as synthesis, decomposition,
and redox reactions.
• Understand the role of acids, bases, and salts in chemical reactions.

4. Explore States of Matter and Thermochemistry:
• Describe the properties of solids, liquids, gases, and plasma.
• Understand and apply the gas laws and the relationship between pressure, volume,
temperature, and moles.
• Explore the basics of thermochemistry, including heat, work, and energy in chemical
processes.

5. Examine Solutions and Their Properties:
• Understand solubility, concentration, and the factors that affect the rate of dissolving.
• Perform calculations involving molarity, dilution, and solution preparation.
• Study colligative properties and their importance in real-world applications like freezing
point depression and boiling point elevation.



6. Explore Real-World Applications of Chemistry:
• Investigate how chemistry is applied in everyday life, from food chemistry to
environmental concerns.
• Examine the role of chemistry in health, industry, and technology.
• Analyze the impact of chemical processes on the environment, including topics like
pollution, green chemistry, and sustainability.

7. Develop Laboratory and Critical Thinking Skills:
• Conduct experiments to demonstrate and reinforce key chemical concepts.
• Analyze experimental data, interpret results, and draw conclusions based on scientific
reasoning.
• Develop laboratory reports and present findings in a clear and concise manner.

Syllabus
Semester 1

• Unit 1: Introduction to Chemistry and the Scientific Method
• The nature of chemistry and the scientific method.
• Lab safety and basic laboratory techniques.
• Units of measurement and significant figures.

• Unit 2: Atomic Structure and the Periodic Table
• Structure of the atom, atomic theory, and isotopes.
• The periodic table, atomic number, and atomic mass.
• Trends in the periodic table: electronegativity, atomic radius, ionization energy.

• Unit 3: Chemical Bonding and Molecular Structure
• Ionic, covalent, and metallic bonding.
• Lewis structures, VSEPR theory, and molecular geometry.
• Polarity of molecules and intermolecular forces.

• Unit 4: Chemical Reactions
• Types of chemical reactions: synthesis, decomposition, combustion, and redox.
• Balancing chemical equations.
• Law of conservation of mass and stoichiometry.

• Unit 5: Gases and Thermochemistry
• Properties of gases and gas laws (Boyle’s, Charles’s, and Ideal Gas Law).
• Kinetic Molecular Theory of Gases.
• Thermochemistry: heat, temperature, and energy changes in reactions.

Semester 2
• Unit 6: States of Matter and Solutions

• Properties of solids, liquids, and gases.
• Solution formation, solubility, and concentration calculations.
• Colligative properties and their practical applications.

• Unit 7: Acids, Bases, and pH
• Properties of acids and bases.
• Bronsted-Lowry theory and the pH scale.
• Acid-base titrations and neutralization reactions.

• Unit 8: Chemical Kinetics and Equilibrium
• Factors that affect reaction rates: temperature, concentration, and catalysts.
• Understanding chemical equilibrium and Le Chatelier’s Principle.
• The relationship between kinetics and equilibrium in reversible reactions.

• Unit 9: Organic Chemistry and Biochemistry
• Introduction to organic chemistry: hydrocarbons and functional groups.
• Basic biochemical concepts and the role of chemistry in living organisms.
• The importance of biochemistry in health and medicine.



• Unit 10: Applications of Chemistry
• Real-world applications of chemistry in everyday life: from pharmaceuticals to
environmental science.
• Environmental chemistry: pollution, sustainable energy, and green chemistry.
• Ethical and societal impacts of chemistry in modern life.

Conclusion
Chemistry offers students a solid foundation in the fundamental concepts of science, preparing them for a
wide range of academic and professional pathways. By combining theoretical learning with hands-on
laboratory experience, students will gain a deep understanding of chemical principles and how they apply
to the world around them. Whether students are pursuing careers in science, technology, health, or any
other field, this course equips them with the knowledge and skills to understand and navigate the
chemical processes that shape our world.


