
Chapter 1 
Atoms, Elements, Compounds and Mixtures 



1 – 1 Models of 
the Atoms 



History of the Atom 
• Scientists have not always had the tools that we 

have now. 

• A long time ago, scientists did not have any tools 

other than their five senses and their ability to 

reason. 



Predict the Outcome 
• What would be the end result if you took an 

aluminum bar and cut it in half, then cut one of the 

halves in half, then cut it in half, etc…  ? 



• Early scientists theorized that eventually you would 

not be able to cut it in half any more. 

o Only one particle would be left. 

o They named these particles ‘Atoms’ 

• Atoms means ‘cannot be divided’ 

• Scientists could not study this because they lacked 

the tools to see things this small. 
 



Chemistry 
• This curiosity about matter led to the field of science 

called ‘Chemistry’. 

• Chemistry means ‘the study of matter’. 



Model of the Atom 
• In the 1700’s, scientists were putting substances 

together to see what was formed. 

o Scientists were also taking substances apart to 

see what they were made of. 

• Eventually scientists realized that there are things 

that cannot be taken apart. 



Elements 
• Element – a substance that cannot be broken 

down into simpler substances. 

o Examples : Gold, Silver, Copper, Oxygen 



John Dalton 
• Developed a theory on matter in the early 1800’s. 

1. Matter is made up of atoms. 

2. Atoms cannot be divided into smaller pieces. 

3. All of the atoms of an element are exactly alike. 

4. Different elements are made of different kinds of 

atoms. 



Dalton’s Atomic Model 
• He envisioned an atom as a hard sphere that was 

the same throughout. 



J.J. Thomson 
• In 1897, Thomson used a cathode ray tube in his 

experiments. 

o A tube that is a vacuum and has electricity 

passed through it. 

• Thomson bent the ray of light inside the tube using a 

magnet. 

• Because of this, Thomson knew that the particles in 

the ray of light had a negative charge. 



• Thomson called these negatively charged particles 
‘electrons’. 

• Electron – a negatively charged particle that exists in an 
electron cloud formation around an atom’s nucleus. 

• Thomson tested many gases inside his cathode ray tube 
and found that the electrons existed inside all of the 
gases. 

o He theorized that electrons are present in all atoms. 

o This means that there are things smaller than atoms. 



Thomson’s Atomic Model 
• A positively charged sphere that has negatively 

charged electrons spread evenly throughout. 



Ernest Rutherford 
• Rutherford shot alpha particles through some gold 

leaf ( very thin gold… 1 – 3 atoms thick ) 

• Rutherford expected the alpha particles to blast 

right through the gold and not be deflected. 

 



Rutherford’s Atomic 
Model 

• He theorized that almost all of the mass is crammed 

into a very small area in the center of the atom. 

o This area is called the  

‘nucleus’. 

o Nucleus – center of an 

atom. 



 



Proton 
• Rutherford theorized that all of the positive charge 

was located in the nucleus. 

o Proved true in 1920. 

• Proton – positively charged particle in the nucleus 

of an atom. 



Neutron 
• Scientists soon learned how to mass an atom. 

o The scientists learned that there was something 
else in an atom that had mass. 

o That something else had no charge. 

• Neutron – electrically neutral particle that has the 
same mass as a proton and is found in an atom’s 
nucleus. 

o It took another 20 years for scientists to prove this 
theory. 



Nuclear Atom 
 



Electron Cloud Model 
• Scientists thought that electrons followed paths and 

orbited the nucleus. 

• When scientists developed a method for locating 
an electron, they found something else. 

• Electrons do not follow a path, they are 
unpredictable. 

• Electron Cloud – region surrounding the nucleus of 
an atom, where electrons are most likely to be 
found. 



Electron Cloud Model 
 



Subatomic Particles 
• Subatomic Particles are the particles that make up an 

atom. 

o Nucleus – located in the center of the atom 

• Proton – Positively charged particle that has a 
mass of 1 amu. 

• Neutron – No charge and has a mass of 1 amu. 

o Electron Cloud – region outside the nucleus where 
electrons are located 

• Electron – Negatively charged particle that has 
almost no mass. 



1 – 2 The 
Simplest Matter 



Periodic Table of Elements 
• There are at least 115 elements. 

o 90 of these elements occur naturally on Earth 

o The other elements are known as ‘Synthetic’ 

Elements 

o Synthetic – Manmade. 

• They are organized on a chart called the ‘Periodic 

Table of Elements’. 



 



Groups 
• Columns on the Periodic Table of Elements. 

• The elements in a group have similar chemical 

properties. 



Periods 
• Rows on the Periodic Table of Elements. 

• The elements in a period have the same number of 

energy levels. 



Atomic Number 
• Atomic Number - the number of Protons in an atom. 

• The whole number on top in an element key 



Mass Number 
• Mass Number – The number of protons and neutrons 

located in the nucleus. 



Isotopes 
• In nature, not every atom of an element has the 

same number of neutrons. 

• Isotope – Atoms of the same element that have 

different numbers of neutrons. 

• The mass number is used to specify which isotope is 

being used. 

o Example  -        H-1    and   H-2 



Average Atomic Mass 
• ( Average ) Atomic Mass – Average mass of an 

atom of an element; its unit of measure is the 
atomic mass unit ( u ), which is 1/12 the mass of a 
carbon-12 atom. 

o Due to isotopes, some atoms of the same 
element have different weights ( because they 
have different numbers of neutrons ). 

o Scientists take a sample from nature and then 
average the masses. 



Classification of Elements 
• 3 general categories 

1. Metals 

2. Nonmetals 

3. Metalloids 



Metals 
• Element that is malleable, ductile, a good 

conductor of electricity, and generally has  shiny or 

metallic luster. 

o Malleable – Can be bent or pounded into 

shapes. 

o Ductile – Can be stretched into wires. 

o Luster - Shiny 



Nonmetals 
• Nonmetals – Element that is usually a gas or a brittle 

solid at room temperature, is a poor conductor of 

heat and electricity, and is dull. 

o Brittle – Easily broken when made to change 

shape. 



Metalloid 
• Metalloid- Element that shares some properties with 

both metal and nonmetals. 



 



1 – 3 
Compounds and 

Mixtures 



Classification of Matter 
Matter 

Substance Mixture 

Element Compound Homogeneous Heterogeneous 



Substances 
• Substance – Matter that has the same composition 

and properties throughout. 

• Two types of substances : 

1. Element – substance that cannot be broken 

down into simpler substances. 

2. Compound – substance produced when 

elements combine and whose properties are 

different from each of the elements in it. 



Chemical Formulas 
• Tells you which elements make up a compound as 

well as how many atoms of each element are 

present. 

 H2O       

2 – Hydrogen 

1 - Oxygen  

H2O2 CO2 



Mixtures 
• Mixture – A combination of compounds and 

elements that has not formed a new substance and 

whose proportions can be changed without 

changing that mixture’s identity. 

• Two types of mixtures : 

1. Homogeneous Mixture – the same throughout 

2. Heterogeneous Mixture – different parts of the 

mixture can be seen 


