Ch. 1.2 Chemistry Far & Wide

Connecting to Your World

Materials

Chemists design materials to meet specific needs

· Macroscopic – can be seen with the unaided eye

· Microscopic – can be seen only with magnification

· Energy

· Chemists find ways to conserve, produce,  and store energy 
   - Insulation keeps heat in or out as needed

   - Chemists are looking for alternate fuel  

     sources

   - Chemists develop new ways to store 

     energy (batteries).

Medicine/ Biotechnology

- Chemistry provides medicine, materials and technology to treat people

- Biotechnology applies science to the production of biological products and processes (gene transfer)

Agriculture

- Chemists increase crop yield by:

· soil evaluation and improvement

· Insecticide development

· Gene splicing to produce crops resistant to adverse conditions

Environment

· Chemists identify pollutants and develop ways to prevent pollution

- Chemists analyze material from space to gain an understanding of the Universe

1.3 Thinking Like a Scientist

· Alchemy – the ancient study of matter in an attempt to turn base metals into gold

· Alchemists developed the first chemical tool and techniques

An Experimental Approach to Chemistry
· After 1500s scientists sought knowledge for its own sake.

Antoine Lavoisier instituted the idea of using exact measurements to study chemical reactions

The Scientific Method – a logical, systematic approach to the solution of a scientific problem.  Steps include:

   1. Making Observations – using the  

       senses to obtain information.

       - Qualitative data – describes a physical 

         characteristic (shape, color, etc.)

       - Quantitative data – can be measured 

          numerically 

    2. Testing Hypotheses 
        - A hypothesis is a proposed 

          explanation for an observation.

        - It is expressed as an “if…then” 

          statement.

    3. Experiment – A set of controlled 

        observations that test a hypothesis.

        - Independent variable – the part of 

          the experiment the experimenter 

          changes.

      - Dependent variable – the part of the 

        experiment that responds to the 

        independent variable; what is 

        measured or observed in the 

        experiment.

   4. Conclusion – a judgment based on the 

       results obtained in the experiment.

   5. Theory – an explanation supported by 

       many, many experiments. 

   6. Scientific Law – a conclusion reached over 

       and over again experimentally, with no exceptions.

     Collaboration & communication between scientists

     help to obtain knowledge.  

 1.4 Solving Problems in Chemistry

   Step 1:  Analyze the problem – what 

   information are you given and what are you looking for.

   Step 2:  Calculate – how will you get from the information given to the answer sought.

   Step 3:  Evaluate – Does the answer make sense and is it in the correct units.  

