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SEPTEMBER

September 9: Lecture 1. Vision Statement,
Onigins of modern chemistry. Reading

v and the Periodic Table. Atomic
Supplemental Readings

September 14: Lecture 3. Rutherford model of the atom, Bohr model of hydrogen. Reading : Averill 1.5
Supplemental Readings

September 16: Lecture 4_Atomic sy a of hydrogen, matter
Reading : Averill € Cecili

Supplemental Readings

September 18: Lecture 5 Shell Model (Bohr- Sommerfeld del) and multi-electron atoms. Quantum
numbers: n, |, m, s. Reading: Averill 6.5
Supplemental Readings

September 21- Lecture 6. De Broglie , ) d The Aufbau Princip
Principle, and Hu Rules. Photoelect Spectro /alence Electron Ene Reading
Supplemental Readings

September 23: Lecture 7 stability by ron transfer: ionic bonding. Properties of ionic
tal lattice energy. Reading: Averill 8.1-8.2, 125,83
Supplemental Readings
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Dalton’s Model of the Atom (1803)

1.

Matter 1s composed of atoms that are
indivisible and indestructible.

. All atoms of an element are identical.

. Atoms of different elements have different

weights and different chemical properties.

. Atoms of different elements combine in

simple whole number ratios to form
compounds.

. Atoms cannot be created or destroyed.

When a compound 1s decomposed, the atoms
are recovered unchanged.
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principles of modern chemistry:

* recognize patterns

* develop a quantitative model that
- explains our observations

- makes predictions that can be
tested by experiment



eka-silicon

72 g/mol

5.5 g/cm?

“high” m.p.

Es forms EsO,
which has high m.p.
and p =4.7 g/cm?
EsCl, volatile liquid

with b.p. <100°C
and p = 1.9 g/cm’

Comparison of eka-silicon with germanium

germanium
72.59 g/mol
5.36 g/cm?
m.p. = 958°C
Ge forms GeO,

m.p. = 1100°C
and p =4.70 g/cm?

GeCl, volatile liquid
b.p. = 83°C
and p = 1.88 g/cm’
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Electrical conductivity vs proton number
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Naming the Superheavy Elements
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Figure removed due to copyright restrictions.
Strathern, Paul. Mendeleyev's Dream: The Quest
for the Elements. New York, NY: Thomas Dunne
Books, 2001. ISBN: 9780312262044,



Table 1.1 The Structure of the Atom

particle symbol  charge (C) mass (kg)

electron e —1.6x10-1° 0 11x10-3!
proton P’ +1.6x10-1° 1.673x10~%7

neutron ne 0 1.675%x1027



12.011

4492TP

3825SP
2.25
2.55

11.260

Carbon




Atomizer

Telescope

S Y Y Yy —

Electrically charged condenser plates
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Robert A. Millikan, University of Chicago (1909)
Nobel Prize in Physics 1923



Atomizer

radiation
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Electrically charged condenser plates

Image by MIT OpenCourseWare.

Robert A. Millikan, University of Chicago (1909)
Nobel Prize in Physics 1923



Kroll Reaction

TiCla(g)

Mg(1)
Image by MIT OpenCourseWare




T =900 °C
Reaction site

Kroll Reaction

7

7

Image by MIT OpenCourseWare.




Kroll Reaction

777

TiCl4(g)

MgCla(1)
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Polovtsian Dance No. 17 from Prince Igor



1. Mendeleyev
1834 - 1907

iImage made during the
60s showing him as he
was at the time he
enunciated the Table of
the Elements
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