II. Matter Interactions

 A. Structure of the Atom
1. History
- ___________________ first described the concept of  the atom

- described by ____________ (_______) 

- ____ - something that cannot be _________

A. The Atomic Theory
- modern version was put forth by ___________

1. ____________________________________

2. ____________________________________

3. ____________________________________

4. ____________________________________

B. Discovery of the Electron
- William Crookes 

- ____________ physicist

- worked with vacuum tubes filled with gases

- used a device called a ___________________ (___________________)
- J.J. Thomson - ____________ physicist

- ran a charge through a cathode ray tube - saw a ________________

- brought a magnet near the tube 

- beam was deflected towards the __________ end of the tube

- from this evidence, he proposed that there must be a _______________________ particle involved 

- called the particle an electron because he first witnessed its effects while working with _____________

C. Radiation
- Henri Becquerel discovered radiation

- coined the term "_______" since the type of ray was unknown

radiation - any form of ___________________ energy
- some are tiny _________________, others are________ of _________

( = alpha particle - charged ________________

( = beta particle - high speed _______________

( = gamma ray - wave of ____________

X-ray

D. Rutherford's Gold Foil Experiment
- fired ( particles at a piece of gold foil ___ atom thick
- expected all particles to either _____________ or be _____________ to electrons

- some of the particles were actually _________ 

- unexpected result

- theorized that the positively charged ( particles were ______________ by a _______________ charged subatomic particle

- proposed that there were ______________ charged particles present called ____________
- Rutherford proposed that there was a positively charged ____________ located at the center of the atom that was made of ___________

- also proposed that most of an atom was made of ________________

2. Models of the Atom
A. Early Models
1. Dalton's Model

- John Dalton (1802) 

- proposed first modern atomic model 

- stated that the atom was _________, _____________, and ________________ 

2. Thomson's Model 

- Thomson theorized that the atom was like a ___________________, with a central core and negatively charged electrons scattered all throughout it

- remember that he discovered the electron

B. Later Models
1. Rutherford's Model 

- gave atom its canter, or nucleus
- stated that the nucleus was densely packed and ______________ charged

- believed electrons ____________ around it

2. Bohr's Model 

- Niels Bohr (1912) 

- stated that the electrons travel around the positively charged nucleus at ______________, like planets _____________ the Sun

C. The Importance of the Proton
- Rutherford proposed the presence of the proton

- demonstrated the attraction of _________ and _________

- finally explained what kept the electron in place, so they don't just fly off randomly into space

D. The Modern Model of the Atom - The Electron Cloud Model
- states that the atom has a positively charged nucleus composed of _______ and _________, with an area around it containing the electrons

- electrons could be found anywhere in this _________________
- electrons organize themselves into different _______________ depending upon the level of _____________ to the nucleus and the _______ of electrons

E. Discovery of the Neutron
- discovered by ________________ in 1932

- neutron - subatomic particle with ____ charge, but with a mass _________ to that of a proton

- presence of neutrons accounted for amounts of ___________ mass in atoms

- could tell how many ___________ there were from the number of ____________

- the number of _________ did not equal the mass number

- "missing" mass was composed of __________

F. Electron Energy Levels
- the _______ an electron is to the nucleus, the ________ it is to remove 

- attractive force is _________

- the _________ away an electron is from the nucleus, the ________ it is to remove it from the atom

- energy levels of electrons can be thought of as _______ on a ladder

- the _____ energy the electron has, the _________ up it is on the ladder

- as an electron _______ energy, it moves up the ladder

- each rung on the ladder = an ______________

- as you get ________ from the nucleus, the energy levels get ________ and can hold more ___________
G. Atoms and Elements
- elements are made of one kind of _______

- elements cannot be _______________ into any ______________________ by ordinary

____________ means

- the number of protons an atom has describes its elemental ____________

ex.:
an atom with ___ protons MUST always be carbon
