Chapter 14 Notes

Building Blocks of Matter

Lesson 1:  How did we learn about atoms?

All matter is composed of tiny particles.  Pure substances such as aluminum and carbon are made of similar particles called atoms.  

An atom is the smallest whole piece of matter.  

Atoms are difficult to study because they are so tiny.  So scientists use models to study them.  Their model has changed many times over the years and probably still will in the future.  

Today scientists use the electron cloud model to study atoms.  

In the electron cloud model, an atom has two distinct regions- the nucleus and electron cloud.  

The nucleus is located at the center of the atom.  It is composed of protons and neutrons.  

Proton- A particle that has a positive charge. 

Neutron- A particle with no charge.  

*The nucleus of an atom is surrounded by the electron cloud.  This part of the atom contains…

1. 1.  Electrons 

2. 2.  Empty space

Electron- A particle with a negative charge.  

Scientists also have found even smaller particles that compose protons and neutrons.  

Ancient Greeks used to think that all matter was made from 4 elements- earth, fire, air, and water.  Today scientists know that all matter is made of atoms and that atoms are made of smaller particles- protons, neutrons, and electrons.  

Greek philosopher Leucippus is usually given credit for thinking that the idea that matter is made of smaller particles.  It was actually his student Democritus!

Democritus named atoms, and said they were indivisible.  He said that they were all hard solids that could not be destroyed.  He thought they were all the same material in different sizes and shapes.  

Aristotle disagreed with Democritus.  He said that matter could be divided and subdivided indefinitely.  

Greek ideas were not based on scientific observation, measurement, or experimentation.  They used mathematics and reasoning to form their ideas.  

John Dalton came around in the 1800’s and used scientific experimentation to prove that atoms existed.  He came up with the ATOMIC THEORY.  This said that all matter is made up of atoms and that they cannot be created, divided, or destroyed.  

Today the electron cloud method is widely accepted as being a good working model of the atom.  But this may change.

John Thomson said that atoms had positively charged spheres with negatively charged particles in them.  He also discovered electrons.  

Ernest Rutherford proposed that most of the mass in an atom is located in the center of a nucleus.  

Niels Bohr- proposed that electrons traveled in fixed orbits like the solar system.   

*The ancient Greeks believed that atoms made up matter.  In 1803, John Dalton proved that atoms existed.  What did the Greeks use to decide that atoms existed and what did Dalton use to prove they did?

-The Greeks used math and reasoning.  John Dalton used scientific experimentation.  

Lesson 2

How are elements grouped?

Scientists classify matter that has similar characteristics.  Matter can be classified as elements, compounds, or mixtures.  Some compounds can be classified as acids or bases.  

Most things are made of more than one kind of atom.  

Ex.  Water is made of oxygen atoms and hydrogen atoms. Some things only have one type of atom.

Elements- Matter that is made up of only one type of atom.  An element cannot be separated into simpler substances by physical or chemical means.  Elements are called pure substances because they are made of only one type of atom.  

Less than 100 different elements occur naturally on Earth.  All matter found in nature on Earth and everything that we have found in space is made of these elements.  We make different matter by combining elements.  

Atoms of each element are different from the atoms of all other elements.  And all the atoms of an element are the same.  Each element can be identified by the number of protons in the nucleus of its atom.  

*Atoms of elements have no electrical charge because they have the same number of protons and electrons.  

An element with six protons, must have 6 electrons.  THE OVERALL CHARGE IS ZERO.  

Each element has a unique chemical symbol.  They can be a single letter, or two, or three letter combinations.  Usually the chemical symbol is the first letter in the name.  Sometimes they come from Greek or Latin names.  

An element has a unique number of protons and electrons.  This unique set of protons and electrons gives each element a unique set of properties.  Scientists use these properties to classify them into three groups…

A. Metals

B. Nonmetals

C. Metalloids

Metals are typically hard, and good conductors of heat and electricity.  

Nonmetals are typically brittle (easily broken) and will not conduct heat and electricity.  

Metalloids are elements that have properties of both metals and nonmetals.  

*In a lab, a student observes a sample of an element.  It is brittle and a poor conductor of heat.  It cannot be hammered into sheets.  Which type of element is the student most likely observing?

-Nonmetals

Periodic Table- a way for scientists to organize the elements.  They are organized on this table.  

The periodic table lists the elements in order of increasing atomic number from left to right.  That number is the number of protons in the nucleus of its atom.  

Elements on the left side of the table are metals.  Elements on the right hand side are nonmetals.  Elements that are touching the zigzag line on the periodic table are metalloids.  (With the exception of Aluminum).  

The word periodic means a regular repeating pattern. 

A Row of elements is called a period.  

The color of the elements on the periodic table determines whether it is a gas, liquid, solid or if the element is not found in nature. 

The columns in the periodic table are called groups or families.  If the elements are in the same column, they all react with other substances in similar ways.  

Elements in a period (row) have very different  properties.  

*The element zirconium (Zr) is a metal.  Where will this be found on the periodic table?

-Left side of the periodic table

*How could I find out how many protons selenium (Se) has in its nucleus?

-Find the element on the periodic table and then look at the number on the element.  That will tell you how many protons it has in its nucleus.  HOORAY!

There will be a question on the test using the periodic table- it will ask you to find a similar element to a specific element…  Where would you look to find this information?

-Look to find another element that is in its same column (up and down)

*Which elements touch the zigzag line on the periodic table?

-metalloids

*Name two ways that elements are organized on the periodic table.

1.  Columns or families and they have properties that are similar to each other.

2.  Increasing atomic number by protons.

3.  Metals, nonmetals, and metalloids- metals on the left hand side, nonmetals on the right hand side and almost any element touching the zigzag line is a metalloid.  

LESSON 3
What are compounds and mixtures?

Elements combine in exact ratios to form compounds.  Compounds have properties that differ from the properties of the elements that make them.  The substances that form mixtures do not combine in exact ratios.  Substances in a mixture retain their own properties.  

Most atoms found in nature are not found as elements but as compounds.

Compounds- substances composed of two or more elements that are chemically combined to form a new substance with different properties.  

Many components of your body are made of compounds.  Water for example is a compound and 60% of your body is made up of that.  

Compounds also make up membranes surrounding the cells in your body and the DNA that determines the traits in your body.  

Each particle of a compound is made of exactly the same ratio of elements.  For example, every particle of table salt contains one atom of  sodium combined with one atom of chlorine.  

Every compound has its own chemical formula.  A chemical formula contains 2 parts.  Symbols for the elements and subscripts are the two parts to the chemical formulas.  

A chemical formula contains a chemical symbol for every element that is present in a particle of the compound.  The subscript tells how many atoms of each element are present.  The chemical formula for water is H2O.  The formula tells you that water contains the elements hydrogen and oxygen.  The subscript tells you that 2 atoms of hydrogen and one atom of oxygen combine to make water.  

The subscript for an element follows the element’s chemical symbol.  

Subscript 1 is never written in a chemical formula.  If there is no subscript written, then you know that there is only one atom present.  

*The chemical formula for water is H2O.  The information tells you that water is…

-Compound-

Compounds are made of two or more atoms combined in fixed ratios.  Matter that cannot be classified as an element or a compound is usually a mixture.

Mixture- combination of substances in which atoms of the substances are not chemically combined.  

Mixtures can be a combination of elements, compounds or both.  

Substances in a mixture retain their own properties.  Ex.  Chicken noodle soup contains chicken, noodles, and vegetables.  These can all be separated and identified by themselves.  

The components in a mixture do not have a definite ratio.  I could have more noodles than chicken.  

Some mixtures are more difficult to separate because the components are very small.  

Mixtures can be separated using physical properties of the substances that it contains.  

Example…Iron filings in the salt-iron-sand mixture are magnetic and can be separated with a magnet.  What will remain of the mixture is salt and sand.  You can add water to this mixture, and the salt will dissolve.  Then pour the water-salt-sand mixture through filter paper.  The sand will collect on the filter paper.  The remaining water-salt mixture can be separated by evaporating the water.  

Mixtures

-Made of two or more substances

-Does not have a symbol or formula

-Can be separated by physical properties.  

Compounds
-Made of two or more elements

-Have a chemical formula

-Can be broken down into simpler substances.  

Elements
-Made of only one kind of atom

-Have a chemical symbol

-Can’t be divided into simpler substances.

Solution- forms when one substance dissolves in another.

A solution has two components- a solute and solvent. 

Solute- the substance that is dissolved.  

Solvent- The substance in which the solute is dissolved.  

Example:  Salt water

The salt is the solute- it is dissolved

The water is the solvent

When a substance dissolves, it breaks down into smaller particles.  The solute particles mix evenly with the solvent particles.  That’s why a solution appears to be a single solution.  

The particles remain evenly mixed and do not settle at the bottom of the container over time.  

Not all solutions are made with water.  Many are made with combinations of solids, liquids, or gases.  

All solutions do not contain the same amounts of solute and solvents.  

Concentration- The measure of the amount of solute dissolved in a solvent.  

Solutions can be described as concentrated or dilute.  

Solubility- is the max amount of solute that can be dissolved in a solvent at a particular temperature.  

Mixing or stirring the solution improves the speed at which a substance dissolves.  

Increasing the temperature of the solvent and crushing the solute into smaller pieces also makes the substances dissolve faster.  

All solutions reach a point in which no more solute can be dissolved in the solvent.  This point is known as saturation.  Once a solution reaches its point, additional solute will settle at the bottom of the container.  The solution has reached its saturation point.  
Acids
-Taste sour (NEVER taste a substance to test if a substance is acidic)

-React strongly with some metals to form new compounds.

-Change blue litmus paper to red.  
Bases
-Tastes Bitter (NEVER taste a substance to test if a substance is a base).

-Slippery

-Changes red litmus paper to blue.

To measure the strength of acids and bases, scientists use a pH scale.  

*0-6 on the pH scale is considered an acid.

7 is considered neutral

8-14 is considered a base.

*The measure of the amount of solute dissolved in a solvent is called its…

-concentration-

*A student has a mixture of small pieces of iron fillings and sand.  How can the student separate the mixture? 
-By using a magnet to separate the mixture.

*How can the solubility of a solution be decreased?

-You can cool the solvent-

*A student performs a pH test on liquid soap and finds that its pH is between 11 and 12.  The liquid soap is…

-Basic-

*An artist needs a chemical compound that will react strongly with a metal in order to form a new compound.  Which substance is the best choice?

-An acid-

*Saso, Schilinski, and Serno, and Speakman make a glass of lemonade using water and a powdered mix.  In the solution the student makes, what is the solute and what is the solvent?  How do you know?

-Solute-The powdered mix because it is the substance that is dissolved.

-Solvent is the water because that is the substance in which the solute is dissolved.

*A scientist knows that a pure substance has six protons in the nucleus of each of its atoms.  What can the scientist conclude?

-The pure substance can be identified as a specific element!  

*The diagram below shows J.J. Thomson’s plum pudding model of the atom.  

(draw circle and 8 electrons within the circle)

-This model correctly shows that the atom has negatively charged particles called electrons. 

Assignment-

Pgs. 412 and 413

#’s 1-8 Vocabulary- Write out the sentence with the correct vocabulary word in it.  

#’s 9 and 10 just answer

#’s 16-18 Write out the question with the entire answer.

