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What you should a/réady know!




The Short List of the Most Essential Concepts

The Classification of Matter

The Names and Symbols of About 45 Elements
The Periodic Table

The Names and Formulas of Polyatomic lons

The Units and Prefixes of the Metric System for
mass, volume and length.

Rules for the addition, subtraction, multiplication
and division of numbers to produce the correct
number of significant figures.

The difference between accuracy and precision.

Fahrenheit, Celsius, and Kelvin temperature
scales.

Basic Atomic Theory

lonic vs. Covalent Bonding

The Mole Concept

Five Basic Types of Chemical Reactions
Mass-Mole Calculations

Density Calculations

Basic Stoichiometric Calculations
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The Classification of Matter
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Solid







The Classification of Matter
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The Names and Symbols of Elements

Elements 1 — 36 and
Silver, Ag

Tin, Sn

lodine, |

Barium, Ba

Gold, Au

Mercury, Hg

Lead, Pb

Uranium, U
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DMITRI MENDELEYEYV (1834 - 1907)
The Russian chemist, Dmitri Mendeleyev, was the first to observe that if elements were listed in
order of atomic mass, they showed regular (periodicall repeating properties. He formulated his

discovery in a periodic table of elements, now regarded as the backbone of modern chemistry.
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OTHER METALS

The crowning achievement of Mendeleyev's periodic table lay in his prophecy of then, undiscovered
u ‘ elements. In 1869, the year he published his periodic classification, the elements gallium,

germanium and scandium were unknown. Mendeleyev left spaces for them in his table and even
predicted their atomic masses and other chemical properties. Six years later, gallium was
discovered and his predictions were found to be accurate. Other discoveries followed and
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At room temperalure the clementis:  Symbol their chemical behaviour matched that predicted by Mendeleyev. =
s Element Silicon 14
e _ This remarkable man, the youngest in a family of 17 children, has left the scientific 28.09
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B Naturalsolid Aomic in chemistry teaching and the prediction of new elements ever since.
B Man-made solid [synthetic] mass In 1955, element 101 was named after him: Md, Mendelevium.
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POLYATOMIC IONS: NAMES, FORMULAE & CHARGES

A polyatomicion is a charged species consisting of two or more atoms covalently bonded together. Here’s a guide to some of the most common examples!
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Formula: NH,* Formula: C,H,0,~ Formula: CO.*- Formula: ClIO,- Formula: ClO,- Formula: CrO,2-
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DICHROMATE HYDROGEN CARBONATE &  HYDROGEN SULFATE HYDROXIDE HYPOCHLORITE NITRATE

Formula: Cr,0,%- Formula: HCO4- Formula: HSO - Formula: OH- Formula: CIO- Formula: NO,-
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PERCHLORATE PERMANGANATE PERONIDE PHOSPHATE sume N SUATE

Formula: ClO,- Formula: MnO,- Formula: O, Formula: PO 2- Formula: SO, Formula: SO, Formula: 5,0,
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Table 5. Sl prefixes

Factor Name Symbol Factor Name Symbol

1024 vyotta Y 1077 deci d
jo°' zetla 7 10¢ centi c
10" exa E 107 milli m
101® peta P 10°  micro p
1012 tera T 107  nano n
10° giga G 10712 pico p
108  mega M 1071 femto f
100 ko &k 1018 atto a
102 hecto h 1021 zepto z
107 deka da 107%* vyocto vy




The Metric System
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Rules For Significant Digits

. Digits from 1-9 are always
significant.

. Zeros between two other
significant digits are always
significant

. One or more additional zeros to the
right of both the decimal place and

another significant digit are
significant.

. Zeros used solely for spacing the
decimal point (placeholders) are
not significant.



PRECISION VS ACCURACLCY

v/ Precision X Precision X Precision v/ Precision
X Accuracy  Accuracy X Accuracy / Accuracy
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Evolution of
Modern Atomic
Theory
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One mole of red blood cells is more red blood
cells than exist in every human on Earth right
NOW.

A mole of basketballs would equal the size of
the Earth.

One mole of marbles would cover the entire
Earth to a depth of 50 miles!

A mole of sheets of paper would have to be
separated into 80,000,000,000 (80 billion)
stacks so that each stack reached to the moon.
(240,000 miles)



One mole samples of various elements. All have the same number of
particles.







Types of Reactions

Combination: . + . —) “

Two or more reactants join together to make products that are fewer in number but
larger in atom count.

Decomposition: “ —p ‘ + .

A reactant breaks apart to form products that are greater in number but smaller in
atom count. Combination and Decomposition are the reverse of one another.

Singl
Displa":;gr?\ent: “ ¥ O _’ ‘ ¥ a

An element reacts with a compound to form a new element and a different compound.
The reactant element “displaces” an element in the compound that is the most chemicaily
similar. For example, a metal will replace a different metal.

Double
Displacement:

Two compounds react to form two new compounds. The reactant elements “displace” a chemically
similar element twice. For ionic compounds the positive ion reactant combines with the negative ion
of the other reactant. The negative ion of the first reactant combines with the positive ion of the
second.




What is combustion
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* a very rapid reaction of a
substance with oxygen to &
produce compounds called
oxides.

FUEL + OXYGEN - OXIDE + ENERGY



H, +O, =2 H,0

C +0; =2 CO;

CH, +O; 2 CO;+ H;O
CgHs +O; 2 CO,;+ H;O
C,Hs +O, =2 CO,;+ H,O



| Fuel Combustion |

Hydrocarbon fuel
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Calculations with Moles:
Converting grams to moles

How many moles of |l‘|’hll.lm are in 18.2 grams
of lithium?

18.2 gLi | 1 mol Li




PING PONG BALL
LAMP OIL

RUBBING ALCOHOL SODA CAP

VEGETABLE OIL |
BEADS

WATER

CHERRY TOMATO
DISH SOAP g

MILK
DIE
100% MAPLE SYRUP

POPCORN KERNEL
CORN SYRUP

HONEY
BOLT







Derived from the Greek
"stoicheion" or element and
"metron" or measure.
This is the term we use to refer
to all quanititative aspects of
chemical composition and reaction




mass mass

ﬁ:rmula mass
formula mass

mole == ratio ===p mMole

Finish ‘E_uz X 10 2
16.02 X 102 Start

Number Number




Working a Stoichiometry Problem

6.50 grams of aluminum reacts with an excess of
oxygen. How many grams of aluminum oxide are

formed?
4 Al

+ 302

> 2Al,0,

6.50 x 2 x 101.96 + 26.98 + 4 = 12.3 g Al,0;

6.50 g AT| 1 molAl

2 MgOg

= ! 23

26.983/AT

4 molAl

1 molAl,0;



What do you get when you
combine fluorine, uranium and
nitrogen?






