SCH 4U


Theories and Models:
· Discuss what is meant by laws, theories, models, hypothesis

· Realize that science makes moves forward when observations are made that contradict current theories and models (use black tube to illustrate)

Atomic Theories

Could organize in terms of observations and explanations: almost chart format.

1. Democritus (300BC): if matter is dissected further and further, the smallest unit is called an atom (meaning of atom is indivisible)
2. John Dalton (1805)

a. Matter is composed of indestructible, indivisible atoms, which are identical for one element, but different from other elements

b. It explained:

i. Law of definite composition: atoms of an element have the same mass and they have a particular combining capacity; therefore, the ratio of masses of the elements in a compound are constant

ii. Law of multiple proportions: some atoms have more than one combining capacity e.g. H2O and H2O2
iii. Law of Conservation of Mass: atoms are only rearranged in chemical reactions.
3. William Crookes: electron

4. Thomson and Rutherford: protons
5. Thomson’s Atomic Model

6. Rutherford’s Atomic Theory

7. Mass Spectrometer

8. Planck: black body radiation and the ultraviolet catastrophe

9. Maxwell’s theory of light as a wave

10. Hertz: photoelectric effect

11. Einstein: photons

12. Problems with Rutherford’s model: electron spiraling into nucleus; bright line spectra

13. Bohr’s model

14. Principle quantum number (n): Bohr
15. Secondary Quantum number (l): Sommerfield introduced this after observing that the lines of a bright line spectra were actually made up of multiple very small lines; i.e. energy sublevels

16. Magnetic Quantum number (ml): Sommerfield and Debye to explain the effect of having a magnet near a gas discharge tube.  Sublevels can have orbitals in various orientations (e.g. X, Y, Z orientations)

17. Spin Quantum number (ms): Pauli introduced this to explain paramagnetism (the individual magnetic qualities of a single atom).  Electrons may either spin clockwise or counterclockwise +1/2 or -1/2.  If there are unpaired electrons, with the same spin, the atom will be paramagnetic.  If there are equal numbers of electrons with + and – spins, they will cancel each other out.

18. Energy Level Diagrams: Pauli exclusion principle, aufbau principle, Hund’s rule
19. Electron configurations
20. Explanation of why ions take certain charges

21. de Broglie: wave nature of matter

22. Schrodinger and Heisenburg

