
Fundamental Chemistry

Introduction

The  world  around  us  is  composed  of  matter,  and 

matter is made up of chemicals. Chemistry is the study 

of the composition, structure, properties, and behavior 

of  matter.  It  is  a  fundamental  science  that  has 

applications  in  many  fields,  such  as  medicine, 

engineering, and agriculture.

This book is an introduction to chemistry for students 

who have little or no prior knowledge of the subject. It 

begins with the basics of matter and atoms and then 

progresses to more advanced topics such as chemical 

reactions, thermodynamics, and electrochemistry. The 

book is written in a clear and concise style, with plenty 

of  examples  and  illustrations  to  help  students 

understand the concepts.
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One of the most important things that students learn in 

chemistry is how to think like a chemist.  This means 

being able to analyze data, solve problems, and make 

predictions. Chemistry is a challenging subject, but it is 

also  a  rewarding  one.  The  knowledge  that  students 

gain  from  this  book  will  help  them  understand  the 

world  around  them  and  make  informed  decisions 

about their lives.

In addition to the main text, this book also includes a 

number of features to help students learn the material. 

These features include:

 Chapter summaries that review the key concepts 

covered in each chapter.

 Practice  problems  that  allow  students  to  test 

their understanding of the material.

 A glossary that defines all of the important terms 

used in the book.

 An  index  that  makes  it  easy  to  find  specific 

information.
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I hope that you find this book helpful and informative. 

I encourage you to use it as a resource to learn about 

the fascinating world of chemistry.
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Book Description

Chemistry  is  the  study of  the  composition,  structure, 

properties, and behavior of matter. It is a fundamental 

science that  has  applications  in  many fields,  such as 

medicine, engineering, and agriculture.

This book is an introduction to chemistry for students 

who have little or no prior knowledge of the subject. It 

begins with the basics of matter and atoms and then 

progresses to more advanced topics such as chemical 

reactions, thermodynamics, and electrochemistry. The 

book is written in a clear and concise style, with plenty 

of  examples  and  illustrations  to  help  students 

understand the concepts.

One of the most important things that students learn in 

chemistry is how to think like a chemist.  This means 

being able to analyze data, solve problems, and make 

predictions. Chemistry is a challenging subject, but it is 

also  a  rewarding  one.  The  knowledge  that  students 
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gain  from  this  book  will  help  them  understand  the 

world  around  them  and  make  informed  decisions 

about their lives.

Features:

 Clear  and  concise  explanations  of  chemical 

concepts

 Plenty  of  examples  and  illustrations  to  help 

students understand the material

 Chapter summaries that review the key concepts 

covered in each chapter

 Practice  problems  that  allow  students  to  test 

their understanding of the material

 A glossary that defines all of the important terms 

used in the book

 An  index  that  makes  it  easy  to  find  specific 

information

Benefits:
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 Students will  gain a deep understanding of the 

fundamental principles of chemistry.

 Students  will  develop  problem-solving  and 

critical-thinking skills.

 Students  will  be  prepared for  further  study  in 

chemistry or related fields.

 Students will be able to apply their knowledge of 

chemistry to their everyday lives.

This book is an essential resource for students who are 

interested  in  learning  about  chemistry.  It  is  also  a 

valuable  reference  for  anyone  who  wants  to 

understand the world around them.
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Chapter  1:  The  Building  Blocks  of 

Matter

Matter and Its Properties

Matter is anything that has mass and takes up space. It 

is  made  up  of  atoms,  which  are  the  basic  building 

blocks  of  all  matter.  Atoms  are  so  small  that  they 

cannot be seen even with a microscope. However, they 

are made up of even smaller particles called protons, 

neutrons, and electrons.

Protons and neutrons are found in the nucleus of an 

atom, while electrons orbit the nucleus. Protons have a 

positive  charge,  neutrons  have  no  charge,  and 

electrons  have  a  negative  charge.  The  number  of 

protons in an atom determines what element it is. For 

example,  all  atoms  with  one  proton  are  hydrogen 

atoms, all  atoms with two protons are helium atoms, 

and so on.
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The properties of matter are determined by the atoms 

that make it up. For example, the density of a substance 

is  determined  by  how  tightly  its  atoms  are  packed 

together.  The  melting  point  of  a  substance  is 

determined by the strength of the forces between its 

atoms.  And  the  boiling  point  of  a  substance  is 

determined  by  the  energy  required  to  overcome the 

forces between its atoms.

Matter can exist in four different states: solid,  liquid, 

gas, and plasma. In a solid, the atoms are packed tightly 

together and are not able to move around very much. 

In a liquid, the atoms are still packed tightly together, 

but they are able to move around more easily. In a gas, 

the atoms are spread out and are able to move around 

very easily. In a plasma, the atoms are stripped of their 

electrons and are free to move around independently.

Matter can also be classified as either a pure substance 

or a mixture. A pure substance is a substance that is 

made  up  of  only  one  type  of  atom  or  molecule.  A 
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mixture is a substance that is made up of two or more 

different types of atoms or molecules.
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Chapter  1:  The  Building  Blocks  of 

Matter

The Structure of Atoms

Atoms are the basic building blocks of matter. They are 

incredibly  small,  with  a  diameter  of  about  10^-10 

meters.  Atoms  are  made  up  of  three  subatomic 

particles: protons, neutrons, and electrons.

Protons and neutrons are located in the nucleus of the 

atom, while electrons orbit the nucleus. Protons have a 

positive  charge,  neutrons  have  no  charge,  and 

electrons  have  a  negative  charge.  The  number  of 

protons in an atom determines what element it is. For 

example,  all  atoms  with  one  proton  are  hydrogen 

atoms, all  atoms with two protons are helium atoms, 

and so on.

The number of neutrons in an atom can vary. Atoms of 

the  same  element  can  have  different  numbers  of 

neutrons, which are called isotopes. Isotopes have the 
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same number of protons and electrons, but they have 

different  numbers of  neutrons.  This  means that  they 

have  the  same  chemical  properties,  but  they  have 

different masses.

Electrons are  arranged in  shells  around the nucleus. 

The first shell can hold up to two electrons, the second 

shell  can  hold  up  to  eight  electrons,  and  so  on.  The 

number of electrons in the outermost shell determines 

the chemical properties of the atom.

Atoms can combine with each other to form molecules. 

A molecule is two or more atoms that are held together 

by chemical bonds. Chemical bonds are formed when 

atoms share or transfer electrons.

The  structure  of  atoms is  a  complex  and fascinating 

topic. It is a fundamental part of chemistry, and it has 

applications  in  many  fields,  such  as  medicine, 

engineering, and materials science.
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Chapter  1:  The  Building  Blocks  of 

Matter

The Periodic Table

The periodic table is a tabular arrangement of chemical 

elements,  ordered  by  their  atomic  number,  electron 

configuration, and recurring chemical properties. It is 

generally accepted that the modern periodic table was 

first published by Dmitri Mendeleev in 1869, although 

several  other  scientists  had  developed  similar  tables 

prior to this.

The periodic table is a powerful tool for organizing and 

understanding the chemical elements. It can be used to 

predict the properties of new elements, to design new 

materials, and to understand the behavior of atoms in 

different compounds.

The periodic  table  is  divided into  four  blocks:  the  s-

block, the p-block, the d-block, and the f-block. The s-

block and p-block elements are located on the left side 
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of the table, while the d-block and f-block elements are 

located on the right side.

The  periodic  table  is  also  divided  into  periods  and 

groups.  The  periods  are  the  horizontal  rows  of  the 

table,  while the groups are the vertical columns. The 

elements  in  a  period  all  have  the  same  number  of 

electron shells, while the elements in a group all have 

the same number of valence electrons.

Valence  electrons  are  the  electrons  in  the  outermost 

shell of an atom. They are responsible for the chemical 

properties  of  the  element.  The  number  of  valence 

electrons an element has determines how it will react 

with other elements.

The periodic table is a complex and fascinating subject. 

It  is  a  valuable  tool  for  understanding  the  world 

around us.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.

14



Table of Contents

Chapter 1:  The Building Blocks of  Matter *  Matter 

and  Its  Properties  *  The  Structure  of  Atoms  *  The 

Periodic  Table  *  Chemical  Bonding  *  Chemical 

Reactions

Chapter  2:  States  of  Matter *  Solids,  Liquids,  and 

Gases  *  Phase  Transitions  *  Properties  of  Gases  * 

Properties of Liquids * Properties of Solids

Chapter 3: Solutions * Types of Solutions * Solubility * 

Concentration  of  Solutions  *  Colligative  Properties  * 

Applications of Solutions

Chapter 4:  Chemical Reactions *  Types of  Chemical 

Reactions  *  Chemical  Equations  *  Stoichiometry  * 

Reaction Rates * Equilibrium

Chapter 5: Acids and Bases * Properties of Acids and 

Bases * Acid-Base Reactions * Neutralization Reactions 

* pH and pOH * Applications of Acids and Bases

15



Chapter  6:  Thermodynamics *  The  First  Law  of 

Thermodynamics  *  The  Second  Law  of 

Thermodynamics  *  Entropy  *  Free  Energy  * 

Applications of Thermodynamics

Chapter  7:  Electrochemistry *  Oxidation  and 

Reduction  Reactions  *  Electrolysis  *  Batteries  *  Fuel 

Cells * Corrosion

Chapter 8: Organic Chemistry * Structure of Organic 

Molecules * Functional Groups * Reactions of Organic 

Molecules  *  Polymers  *  Applications  of  Organic 

Chemistry

Chapter 9: Biochemistry * The Structure of Biological 

Molecules * Metabolism * Enzymes * DNA and RNA * 

Applications of Biochemistry

Chapter 10:  Environmental Chemistry *  Pollution * 

Climate  Change  *  Renewable  Energy  *  Sustainable 

Chemistry * The Future of Chemistry 

16



This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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