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Introduction and Basic Concepts Concerning the Elementary 

Principles of General Chemistry 

Chemistry is the scientific discipline involved with elements and compounds composed 

of atoms, molecules and ions: their composition, structure, properties, behavior and the 

changes they undergo during a reaction with other substances. 

The word chemistry comes from alchemy, which referred to an earlier set of practices 

that encompassed elements of chemistry, metallurgy, philosophy, astrology, astronomy, 

mysticism and medicine. An alchemist was called a 'chemist' in popular speech, and later 

the suffix "-ry" was added to this to describe the art of the chemist as "chemistry". 

The modern word alchemy in turn is derived from the Arabic word al-kīmīā (الكیمیاء). In 

origin, the term is borrowed from the Greek χημία or χημεία. This may have Egyptian 

origins since al-kīmīā is derived from the Greek χημία, which is in turn derived from the 

word Kemet, which is the ancient name of Egypt in the Egyptian language. Alternately, 

al-kīmīā may derive from χημεία, meaning "cast together". 

The atom is the basic unit of chemistry. It consists of a dense core called the atomic 

nucleus surrounded by a space occupied by an electron cloud. The nucleus is made up of 

positively charged protons and uncharged neutrons (together called nucleons), while the 

electron cloud consists of negatively charged electrons which orbit the nucleus. In a 

neutral atom, the negatively charged electrons balance out the positive charge of the 

protons. The nucleus is dense; the mass of a nucleon is approximately 1,836 times that of 

an electron, yet the radius of an atom is about 10,000 times that of its nucleus. 

 

 

A chemical reaction is a transformation of some substances into one or more different 

substances. The basis of such a chemical transformation is the rearrangement of electrons 

in the chemical bonds between atoms. It can be symbolically depicted through a chemical 

equation, which usually involves atoms as subjects. The number of atoms on the left and 

the right in the equation for a chemical transformation is equal. (When the number of 

atoms on either side is unequal, the transformation is referred to as a nuclear reaction or 
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radioactive decay.) The type of chemical reactions a substance may undergo and the 

energy changes that may accompany it are constrained by certain basic rules, known as 

chemical laws. 

In chemistry, matter is defined as anything that has rest mass and volume (it takes up 

space) and is made up of particles. The particles that make up matter have rest mass as 

well – not all particles have rest mass, such as the photon. Matter can be a pure chemical 

substance or a mixture of substances. 

A chemical element is a pure substance which is composed of a single type of atom, 

characterized by its particular number of protons in the nuclei of its atoms, known as the 

atomic number and represented by the symbol Z. The mass number is the sum of the 

number of protons and neutrons in a nucleus. The standard presentation of the chemical 

elements is in the periodic table, which orders elements by atomic number. The periodic 

table is arranged in groups, or columns, and periods, or rows. The periodic table is useful 

in identifying periodic trends. 

 

Salts are a reaction between Cations and Anions to produce a crystalline lattice such as 

NaCl. 

A phase is a set of states of a chemical system that have similar bulk structural properties, 

over a range of conditions, such as pressure or temperature. 

Acidity and basicity 

Q: What are the differences between acids and base? 

1- An acid is a substance that produces hydronium ions when it is dissolved in water, 

and a base is one that produces hydroxide ions when dissolved in water. 

2- Acids are substances that donate a positive hydrogen ion to another substance in a 

chemical reaction; by extension, a base is the substance which receives that 

hydrogen ion. 

3- An acid is a substance which is capable of accepting a pair of electrons from 

another substance during the process of bond formation, while a base is a 

substance which can provide a pair of electrons to form a new bond. 
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