Science

Atoms and Molecules



Spherical cloud
of positive charge

Electron

Outdated “plum
pudding” model

Brownian motion: random
movement can only be explained
by atoms and molecules colliding
with each other at a microscopic
level

An atom is the smallest common
unit of matter

All matter is made up of atoms
An element is a pure substance
that cannot be broken down
further by chemical means
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An atom consists of 3 major parts
Protons have a positive charge
Neutrons have no charge
Electrons rotate around the
nucleus and have a negative
charge

X  Located in the orbitals

Charge is responsible for

phenomena like electricity

X  Electricity is simply the “flow
of electrons” in an effort to
create equilibrium
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Can you name blocks from each of the

3 categories?

Elements fall into 3 categories
Metals are good conductors,
malleable, and are solid at room
temperature

X  Except for mercury*
Nonmetals are poor conductors,
not malleable, and vary in states

at room temperature
Metalloids are a hybrid of the
two, often serving as
semiconductors




wPeriodic Table of the Elements
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Alkali metals: Very reactive in
water, soft

Alkaline earth metals: Less
reactive, slower to produce heat
Lanthanides: Silvery white,
tarnish in air

Actinides: Highly radioactive
Transition metals: Hard,
conductive, malleable
Post-transition metals: Poorer
conductors but still metallic
Metalloids: Semiconductors
Nonmetals: Common gases
Halogens: Highly reactive with
alkali metals, produce salts
Noble Gases: Inert, odorless gas
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Atoms have different numbers of

electrons

There are a certain number of

electrons in each energy level of

the orbitals

X Often seen as the “2-8-8" rule

The number of atoms in the outer

shell are known as valence

electrons

X The number of valence
electrons determines how
reactive an element is
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lonic bonds: Bonds that result in

an electron being passed to
another atom
X NaClis an example

Covalent bonds: Bonds where
atoms share an electron
X  For example, O tends to bond
with itself as 0,

When multiple atoms bond / 4
together, they become a
molecule

A compound is made up of two
or more unigue bonded atoms
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X Molecules are often very complex
if you wanted to view each proton,
neutron, and electron.

Oftentimes you will see simplified
models like the one below




X Use Chemspider to look up a
molecule of your choice

1,4-Butanediol

Molecular Formula C4H1902

Average mass 90.121 Da

OH
_/_/7 Monoisotopic mass 90.068077 Da
ChemSpider ID 13835209
HO e

X Find the 3D visualization and build
it, making sure to label



http://www.chemspider.com/

