EEE e "CE}'E);(bo-ii”E |
i i d

¥ o -

i I I’Eﬁiﬁ . .

=T U foundations of

' Applied Chemistry

Introduction and Review

e CHEM 0012 course outline

* Go over course expectations

* Chemistry 11 Review

CHEM 0012 Course Outline

e Course outline

— my.BCIT
— http://www.bcit.ca/study/outlines/index.shtml

* bbower@bcit.ca
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CHEM 0012 Course Website

e Course website — How to find it?
— Google CHEM 0012
— myBCIT
— http://nobel.scas.bcit.ca/courses/wpmu/chem0012
* Prerequisite is Grade 11 Chemistry (CHEM 0011)
— Google CHEM 0011
— http://nobel.scas.bcit.ca/courses/wpmu/chem0011

* Let’s go for a websites tour.
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Chemistry 11 Review

1. Sl system (Unit 1.1)

In the S1 systemn, prefixes are used to represent multiples of 10 or fractions of 10 of the base units. The
following table summarizes the basic prefixes that you should know.

[ pREFIX | MULTIPLE | SCIENTIFIC HOTATION [ ABBREVIATION
| mega- | 1,000,000 | 108 | M
[ kilo- | 1,000 | 10 | k
[ deci. | 01 | 10" | d
[ centi- | 0.01 | 10?2 | c
[ mili | 0.001 | 10° | m
[ micro- | 0000001 | 10° | b
[ nano. | ooooomooor | 10° | n

Click on the fallowing types of measurements to see how the prefixes are applied to the base units:

1. Mass - base unit of gram (abbreviation: o)
2. Length - base unit of meter (abbreviation: m)
3. “olume - base unit of liter (abbreviationyb 0012 Lecture Notes 4




Chemistry 11 Review

2. How do we record measurements that reflect the accuracy of
the quantity measured?

— Use significant figures
— Follow the rules to report calculated values to proper

number of significant figures after addition, subtraction,
multiplication and division
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Chemistry 11 Review

3. Atomic Structure:

56 54
Ba Xe
137.327 131.293

— #of protons: atomic number
# of electrons: equals # of protons (for neutral atoms)

— #of neutrons: mass number - # of protons
— Mass number = atomic mass rounded to the nearest integer

CHEM 0012 Lecture Notes 6




Chemistry 11 Review

4. Naming Compounds: --
Types of compounds:
— Binary compounds containing two nonmetals
— Binary compounds containing metals with fixed ionic charges
— Binary compounds containing metals with variable ionic charges
— Ternary compounds
— Hydrates
— Binary Acids
— Oxy Acids
Practice naming compounds:
— Write chemical formulae from the chemical names:
— Write the chemical names from the chemical formulae:
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Chemistry 11 Review

5. Metals and nonmetals

Where are the metals and nonmetals on the Periodic Table?

B Maitals
O Monmetals
O Senvimetals

The charges the elements would like to form is related to the
number of valence electrons the elements have and the Octet Rule.
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Chemistry 11 Review

6. Calculations based on Formulae

- convert between mass (in grams) and moles
- convert between moles and number of particles.

- convert between mass (in grams) and number of
particles.
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Chemistry 11 Review

What is Avogadro’s Number?

THis 15 AvOoGADRO'S NUMBER
©02,200,000,000,000,000,000,000

fthank rgcodna:.:; our paper is wide encu:}h')

What is a mole?

Dozen |- g dozen is counting by 12
- used to count typical visible quantities
2q. marbles, oranges, pencils .. etc

Mole | . 5 role is counting by 5.022 » 10%7%,

- used to count extremely small particles
eg. atoms, molecules, ions, electrons, protons, formula units .. etc
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Chemistry 11

What is a 1 molar or a 1 M solution?

molarity (M) = _Moles of sclute
Liters of solution

Practice problems:

— Gram/Mole/Particle Calculations

CHEM 0012 Lecture Notes
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Chemistry 11 Review

7. Compounds

What are oxidation numbers?

There are rules for assigning oxidation numbers to atoms in a
compound. The rules are located by clicking:

I and then Oxidation Number Rules

— Practice problems:
Assigning oxidation numbers
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CHEM 0011 Review —Sig Figs

When a scientist takes a measurement there
are three kinds of information that are
recorded:

1. The magnitude of the measurement.

2. The reliability of the number.
3. The unit of the measurement.
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CHEM 0011 Review — Sig Figs

Mass measurements:

* crude balance
124¢g

* sophisticated balance
12.4536 g

CHEM 0012 Lecture Notes . N
An analytical balance




CHEM 0011 Review —Sig Figs

Given that the measuring tool is correctly
calibrated, in general, a measurement that has
more significant figures is the more accurate
or reliable measurement.

Rules for significant figures will be covered in
Physics
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CHEM 0011 Review — Sig Figs

Other measuring devices are:

When taking a measurement, estimate to within the finest division!

Glassware
manufacturers will
provide the glassware’s

tolerance.
_ Tolerance:
Erlenmeyer graduated +
flask beaker 1 OO - 5 m L
Accuracy: +/- 5% Accuracy: +- 5%

Capacity: 250 mL Capacity: 250 mL

CHEM 0012 Lecture Notes 16




CHEM 0011 Review —Sig Figs

Other measuring devices are:

When taking a measurement, estimate to within the finest division!

Finest division = 25 mL
7 Because the divisions are coarse, you
could, at best, estimate to 1/5 the
finest division. It means that you can
read to the nearest 5 mL.

The beaker contains 200. mL of liquid.

graduated

beaker .o .
Accuracy: +- 5% How many sig figs does this

Capachty: 250 ml. volume measurement have?
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CHEM 0010 Review — Sig Figs

Other measuring devices are:

When taking a measurement, estimate to within the
finest division!

Graduated cylinder Finest division =1 mL
/{j You could, at best, estimate to % of
the finest division. It means that
you can read to the nearest 0.3 mL.

20—

N The graduated cylinder contains
s 12.8 mL of liquid.
10— Read at
" eyelevel. How many sig figs does this
gz,‘::-ﬁ{:rd (The unit of measurement is milliliter Volume measurement have?

Accuracy: +i- 0.4 %
Capacity: 100. mL CHEM 0012 Lecture Notes 18




CHEM 0010 Review —Sig Figs

Other measuring devices are:

* Avolumetric flask will only measure a single volume.

@

-

Eye positian
15 level with the
surface of the

The volumetric flask, /
as indicated on the
flask, will only
measure accurately
100.0 mL of liquid.

liquid
: . volumetric
How ma.ny sig figs OO v O At eye level, the bottom of the meniscus
does this volume Capacity: 100.0 mL sits at the calibration mark.
measurement have? CHEM 0012 Lecture Notes 19

Scientific Method

article discussgion view source history

Scientific method

From Wikipedia, the free encyclopedia

WHEIPEDIA _Scien_tifi{; method refers to a t_mpdy of technigues for
The Free Encyclopedia investigating phenomena, acquiring new knowledge, or

navigation correcting and integrating previous knowledge. To be termed
scientific, a method of inquiry must be based on gathering
observable, empirical and measurable evidence subject to

= Main page

= Contents ] o ) . S )

s Featured content specific principles of reasoning.!"! A scientific method consists

® Current events of the collection of data through observation and

= Random article experimentation, and the formulation and testing of
hypotheses !

search VP
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1. Identify
what you
want to
study.

Scientific Method

Defineldently
- 5
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4. Record what
happened
during the

experiment by

collecting data.
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5. Analyze data
and repeat results
with more
experimentations
to see if it is
consistent with
hypotheses.
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2. Research on the
problem. Propose

experiments to
prove or disprove
the hypothesis.

6. Draw
conclusions and
write it up.

21

11



