Unit 1 Notes


Introduction to Chemistry

What is Chemistry ?

Chemistry is the study of  the properties of matter and the changes that they  undergo.


Chemists will study the properties of  materials like iron.  Its density is 7.85 grams/ml for example.


Chemists will study the changes such as  hydrogen and oxygen can combine to form water.

Chemistry is often called the central science because most other branches of science need an understanding of chemistry.

The Scientific Method

The scientific method is a way to solve scientific problems.  Here are the steps.

1 Observation of a  problem

2 Making a hypothesis to guide a scientist in their experimentation.

3 Performing experiments and acquiring data.

4 Looking over the data and comparing it to predictions made in the hypothesis.

At this step one of  three things can be done with the hypothesis as it  becomes a theory.

· The facts totally contradict the theory and the theory is discarded ?  Eg. Phlogiston theory.

· The facts support the theory but there is room for fine-tuning of the theory.  The theory is adjusted to support the new data that was collected.  Eg. The Atomic theory

· The experimentation fully agrees with the theory and there is no argument that the theory is 100 % correct.  The  theory becomes a Law.   Eg.  The  law of  gravity.

Lab Safety
Safety in the lab can’t be underestimated.   The lab rules will be gone over in a separate class period.  You MUST obey the lab rules exactly.  We will be doing a lab that helps explain the safety rules and procedures that we will be doing this year.
Units of Measurement

The metric system (or SI units) are the preferred units in science.     Fortunately for us, more and more examples are being used in everyday life and the metric system is becoming easier for us all.

There are seven fundamental units in the metric system and hundreds of derived units.  An example of a  derived unit is speed.  It is a distance unit divided by a time unit.   (miles per hour)

The metric system uses prefixes.  There are over a dozen prefixes.  However,  you are really only responsible for three.  They are 

kilo – 1,000

centi - .01

milli - .001

Uncertainty in Measurement

Precision means that the data is close together in value.

Accuracy means that the data is close to the actual value.

Working with numbers

Significant Figures.   This is not a section that will be covered. Nor will it be tested, other than definitions.  For us, remember that if you use 2 or 3 non-zero decimal places, that will be fine.

For example.  Don’t write down a number like 12.149466 just because your calculator shows that.  Using either 12.14 or 12.149 is fine.  Rounding this is optional.    However, if your number is .0000002568 don’t write down .000   Either write out the whole thing or use scientific notation.

Percent Error -
This is a way to determine the amount of error in a lab.  This tells us how close we are to 

the expected value.
Working with Numbers

You need to become proficient at using a calculator.  A scientific calculator is needed for this class.   

A graph is a way to visually describe a relationship between two numbers.


Energy

Energy is the ability to do work or to produce heat.   More often than not, we will be concerned with the ability to do heat.

Different forms of energy can be classified as either potential or kinetic.   Other ways to classify energy are nuclear, mechanical, solar, etc…

Energy is measured in the Joule.  Its symbol is J.

The law of conservation of energy states that:  Energy can not be created or destroyed, but can change forms from one type to another. We see this in machines like automobiles all the time. 


Temperature

The temperature scales that we will use are the Celsius and the Kelvin scale.  The relationship between them are C + 273 = K

Matter

Matter is anything that has mass and takes up space (has volume).   The amount of mass is measured in grams.   There are 3 states of matter:  solid, liquid, and gas.   Matter can often switch from one state of matter to another.  For example, we can take liquid water and freeze it to make it a solid, or heat it up and make it a gas.

The law of conservation of matter states that:  Matter can not be created or destroyed, but can change forms from one type to another.   

Elements and compounds

There are over 100 elements in the universe.  An element can’t be broken down into a simpler type of matter.  When 2 or more elements combine to form a new material, the new material is called a compound.  There are millions and millions of compounds in the world.  The number is growing each day. 

 Mixtures

A mixture is a blend of two or more substances.  The difference between a compound and a mixture is 
that a mixture can be separated much more easily.   For instance, it is difficult to separate the hydrogen 
and the oxygen in water.  It would take time and special equipment.  A mixture would be something like 
salt and pepper mixed together. It would take some time to do the separation but it would be possible.
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