Mr. Albertini

Chemistry
ATOMIC STRUCTURE AND THE PERIODIC TABLE

I. Early Theories

a. When were atoms first discovered?










___________________________________
b. Then 2000 years later, _______________________ proved that atoms exist and developed his own theory.
i. ___________________________________-
1. All elements are composed of tiny, indivisible particles called atoms.

2. __________________________________________.  The atoms of any one element are different from those of any other element.

3. Atoms of different elements can physically mix together or can chemically combine with one another in ___________________ __________________________ to form compounds.  (No Fractions).

4. Chemical reactions occur when atoms are_______________, _______________, or _____________________.  Atoms of one element, however, are never changed into atoms of another element as a result of a chemical reaction.
ii. How many atoms can fit in a penny?
1. Atoms are ______________ that a penny made of pure copper contains ___________________________.

II. Structure of the Nuclear Atom—It was finally discovered that atoms can be broken down into smaller pieces.

a. Electrons- 

i. ___________________________________.
ii. Discovered by ________________________________ in ________.
1. He used a device that when a high voltage current was run through it, the anode(+) became positively charged.  The cathode (-) became negatively charged.  A beam traveled from the cathode to the anode called a __________________..

2. He found that since the cathode ray traveled from the cathode to the anode, the cathode ray is ____________________________.

iii. Electrons are so small that their mass is only _______________ the mass of a H+ atoms.

b. ________________________:
i. Once electrons are given off by an atom, protons and neutrons are all that is left.
1. Atoms have no net electrical charge, they are neutral.

2. Electric charges are carried by particles of matter.

3. Electric charges always exist in whole-number multiples of a single basic unit.  ****________________________________.

4. When a given number of negatively charged particles combines with an equal number of positively charged particles, an ___________________________________________________.

ii. ______________________________________________ are called protons.  They are ____________ times the mass of an electron.

iii. Neutrons are _______________________________________ __________________________________.

1. Actual masses:
e-  9.11 x 10.-28 g






  p+ 1.67 x 10.-24 g







   n(  1.67 x 10-24 g

iv. It was believed that electrons were evenly distributed throughout the atom at first.

v. __________________________________________:
1. Took alpha particles, which are He++ atoms, and directed them at a thin sheet of gold.

2. IF the atom’s structure was what it was believed to be, then they should have easily passed straight through. 
3. They reflected and passed through at strange angles instead. 



4. This showed that there must be some significant mass “clumped” together in each of the atoms in the gold.

5. The atoms composition is mostly empty space.

6. All the protons and neutrons are held in the middle in the nucleus.

7. The electrons rotate in different energy levels outside of the nucleus.

c. Atomic #- ___________________________________________________.

i. Example- How many protons in Hydrogen?

ii. How many in Aluminum?

iii. How many in Oxygen?

iv. So if all elements are neutral, then how many electrons are in H?  Al?   O?
d. Atomic Mass-   _________________________________________________.

i. If you know the atomic # any element, you can determine its composition.

ii. ****  ____________________________________________
iii. Examples:  Pg. 115  #’s 7 & 8
III. Isotopes- _____________________________________________________ _____________________________________________________________.
a. The only difference is a different mass #.

b. Even though isotopes have a different mass, they still______________ _______________________.

c. Isotopes react the ____________ chemically because they have identical numbers of protons and electrons.

d. ___________________________________________________________ ___________________________________.
IV. Dalton’s Theory Continued-

a. What is the part of Dalton’s theory that is still correct today?

i. _____________________________________________________.

b. What is the part of Dalton’s theory that is contradicted by isotopes?

i. _____________________________________________________ _____________________________________________________.

c. Practice Problems:  Pg. 117  #12 and 13.

d. Atomic Mass-
i. Atomic mass is the __________________________ of the masses of the isotopes of an element.

ii. Why do the isotopes have different masses than the element?

V. Percent Composition-

a. The atomic mass unit or AMU is designated as ______________________ which has a mass of exactly 12 AMUs.
b. So how many Carbon-12 atoms would have about the same mass as a Nickel-60 atom

___________________
c. Since the Carbon-12 atom has 6 protons and 6 neutrons, and its mass is 12 amus, ________________________________________.
d. So, if the proton equals 1 amu, then Chlorine with an atomic # of 17 should have a mass of 34 when paired with neutrons.  But it does not.  It has a mass of 35.5 amu.

e. ****
f. Practice Problems:  Pg. 120 #’s 14 and 15







Sample 5-5 pg. 120-121

g. Homework, Section 5.3  #’s 18-26
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VI. Unstable Nuclei and Radioactive Decay-
a. Nuclear Reaction-_______________________________________________. 
b. (May be through _______________ or _________________!)
i. Fusion-The combining of atoms to create a large amount of energy.
ii. Fission-The bombardment of atoms to break apart and create a large amount of energy.
c. _____________________-a process in which some substances spontaneously emit radiation (Alpha, Beta, Gamma Particles)
i. __________________________-
1. Alpha Particle-He2+ nucleus (2p, 2n).  ____________
ii. ___________________________-
1. Beta Particle-High Speed electron from nucleus (generated upon decay).  ____________
iii. ________________________-Rays that are high energy X-rays.  Gamma rays have no electrical charge and no mass.  _________
d. Radioactive Decay-______________________________________________ ______________________________________________________________.
