You will need your
notebook today.

UNIT 1

General Chemistry
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WHAT IS CHEMISTRY

* What comes to mind when you think about
‘chemistry’e

 Did you say ‘chemicals, fire, energy,
explosions, math, experiments'e

*If SO, you are right, but there is much more!



WHAT IS CHEMISTRYZ =

 Chemistry is the study of the PROPERTIES, COMPQOSITION,
STRUCTURE of matter; the CHANGES that matter goes
through; and the ENERGY changes associated with the
changes in matter.

PROPERTIES — characteristics of substances

COMPOSITION - the identity of the substance's make-up
STRUCTURE - how the components are physically arranged.
CHANGES — when substances change from one to another —
chemical reactions

ENERGY CHANGES - Energy gained or lost in

reactions; exothermic or endothermic



* Which of these characteristics ( Properties, Composition,
Structure, Changes, Energy Changes) do you most often
associate with chemistry<¢

* | bet ‘changes’ or ‘energy changes’, because often people
think of chemical reactions. But the others (properties,
composition, and structure) are super important because they
et us know what everything is made up of.




BRANCHES OF CHEI\/\ISTR!\

- There‘ are cer’roun areas, or branches, of chemistry that focus on
specific types of matter:

» Organic Chemistry — The study of carbon-containing
compounds

 Inorganic Chemistry — the study of compounds that do not
contain carbon

» Blochemistry — the study of chemical processes in living
organisms

« Analytical Chemistry — Deals with the idenfification and
quantification of matter

* Physical Chemistry — The study of the relationship between
maftter and energy, usually the energy involved in chemical
changes.

» Theoretical Chemistry — The use of computers and math to
predict the properties of new substances.
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BRANCHES OF CHEMISTRY

« Between the main branches of chemistry (organic, inorganic, biochemistry,
analytical chemistry, physical chemistry, and theoretical chemistry), which
sounds most inferesting to you and why¢ Share with your shoulder partner.



PASS OUT TEXTBOOKS

* Mrs. Williams and Mrs. Gervase will pass out textbooks.
» Please sign and turn in Textbook Check-out Forms (located on inside cover).

» Distance Learners — Reminder that Wednesday and Thursday from 4:00pm to
6:00pm is materials pick-up, including your Chemistry Textbook.



TODAY YOU WILL NEED:

CHEMISTRY BASICS:
SUMMER HOI\/\EWORK

#1 REVIEW




CHEMISTRY BASICS &

* Mass — Amount of matter in an object

« Atom — Smallest unit of an element that retains all the
properties of that element

* Element — a pure substance that is made up of only one
type of atom

« Compound — a substance that is made from the atoms of
two or more different elements that are chemically bonded
together. The elements’ individual properties are
completely different from the compound's properties.

* Mixtures — two or more pure substances that are physically
combined. Each component of the mixture maintains its
own identity and many of its properties. They may be
separated by physical methods.




PROPERTIES

Physical Chemical

« Can be observed without * The identity of the substance must
changing the identity of the be changed in order to observe a
substance chemical property

* Mass Volume « Acidity

e Temperature Melting Point * Flammibility

 Boiling Point Density « Oxidation

Color Conductivity Reactivity



PROPERTIES

Extensive ntensive

 Depend on the amount of * Do not depend on amount
matter of maftter

* Mass * Melting Point

* Volume * Boiling Point

« Amount of energy Iin » Density

substance » Conductivity
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CHANGES
Physical Chemical
- Solid to Liquid — Melting * Burning
» Liguid to Gas — Vaporization . ©)lelvilgle
» Gas to Liquid - » Neutralization
Condensation

« Liquid fo Solid — Freezing *Reacting

 Solid to Gas — Sublimation
» Gas to Solid - Deposition
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MIXTURES
HOMogenous Heferogenous
* Has the same composition  Different samples of the
throughout the mixture same mixture have different
. Alloys compositions
» Solutions * Trail Mix
» Tomato Soup * Concrete
» Kool-Aid * Blood

* Wood



STATES OF MATTER

Nellle Liquid Gas Plasma
Definite volume, Definite volume, No definite lonized Gas
definite shape  no definite volume or

shape shape Extremely high
Tightly packed energy
molecules Molecules flow  Molecules far

around each apart and fast  Electrons have
Molecules other moving been ripped off
vibrate in place of gas particles

Medium energy High Energy
Low Energy



BONUS STATE OF MATTER

* BOSE — EINSTEIN CONDENSATE

* [N 1995, technology enabled scienftists fo create a new state of
matter, the Bose-Einstein condensate (BEC). Using @
combination of lasers and magnets, a sample of rubidium was
cooled to within a few degrees of absolute zero. At this
extremely low temperature, molecular motion comes very
close to stopping altogether. Since there is almost no kinefic
energy being transtferred from one atom fo anofther, the atoms
begin to clump fogether. There are no longer thousands of
separate atoms, just one “super atom.” A BEC is used to study
gquantum mechanics on a macroscopic level. Light appears to
slow down as it passes through a BEC, allowing study of the
particle/wave paradox. A BEC also has many of the properties
of a superfluid — flowing without friction. BECs are also used 1o
simulate conditions that might apply in black holes.




BEC - RUBIDIUM

(.2 mm
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TODAY YOU WILL NEED:

VectorStock



REVIEW ACTIVITY

* On your whiteboard, write down one element, one
compound, one homogeneous mixture, and one
heterogeneous mixture — but not in that order. (30
seconds)

* Now, one at a time, take turns with your partner
identifying which substance is which. (60 seconds)




REVIEW ACTIVITY

* Each person at your table will take 4 index cards and cut
them in half.

* You will then write ONE SUBSTANCE on each of the halves.

woO Elements

Two Compounds
Two Homogenous Mixtures
Two Heterogenous Mixtures

* You May NOT Duplicate the substances at your table, so
you must discuss what you are writing.



KINETIC MOLECULAR THEORY

« Sounds complicated, but very simple
» Kinetic - Motion/Movement
* Molecular — Relating to Molecules

» Kinetic Molecular Theory simply states that all molecules are
constantly moving. This theory attempts to explain
observable behavior of molecules.
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KINETIC MOLECULAR THEORY

e When substances are heated, molecules move
faster and further apart

e When substances are cooled, molecules move
slower and closer together

e Tempera:
of a subs

‘ure measures the average kinetfic energy
‘ance.

How do t

ne molecules move during phase

changes?



T
BELLWORK

* On your whiteboard, draw an atom and label the
components
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BASIC ATOMIC STRUCTURE
Particle |[Charge |Location |Relative
Size*

Proton Positive Nucleus

Neutron Neutral Nucleus

Electron Negafive Orbitals
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PERIODIC TABLE BASICS

Dmitri Mendeleev created the periodic
table in 1869. He developed the order by
looking at the properties of each element,
and then discovering that the properties
repeated in aregular order. Due to this
repeating order of properties, the table
was called the PERIODIC Table of
Elements, not just the Table of Elements.
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TYPES OF ELEMENTS
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ELEMENTAL PROPERTIES

Metals Metalloids Non-Metals
Not as shiny as Dull In
Shiny metals or as dull appearance

as hon-metals

Malleable Not as malleable S
Ductile or as britfle

Insulators (non-
Conductive Semiconductors conductive)
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ON YOUR WHITEBOARD.:

Why do you think the metalloids are
called metalloidse

Share your answer with your
shoulder partner.
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BASIC BONDING CONCEPTS

lonic Bonding Covalent Bonding
« Caused by the TRANSFER of « Caused by the SHARING of
electrons from one atom to another electrons between atoms
 Occurs between metals and non-  Occurs between non-metals and
metals non-metals

« Strongest type of bond « Relatively weak bond



