SCH 4CI 




Health and Safety




WHMIS is an acronym for ______________________________________________
WHMIS is also known as “__________________”.  It is a system that was put in place on October 31st, 1988 to ___________________ from exposure to hazardous physical and or chemical situations.  

In Canada approximately ___________ die due to work related injuries and approximately _______ of workers are exposed to hazardous chemicals resulting in approximately _____ _________ dollars in treatment costs.

There are 3 key elements to WHMIS;

1) Labels –  

2) MSDS –  

3) Worker Education –  
WHO is responsible? There are responsibilities for all involved, the ____________ and the _____________.
Label must include ...
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WHMIS has ____________ and ____________________

*Look up 2 examples for each WHMIS symbol



Examples:
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Cass A - Compressed
Gas

“Contents under high pressue.
Cylindermay explode or burst
when heated, dropped or
damaged.

Class B - Flammable
and Combustible
Material

“May caich fire when exposed
to heat, spark or flame. May
burstinto flames

Cass C- Oxidizing
Material

“May cause fire or explosion
when in contact with wood,
fuels or other combustible
material

Class D, Division 1
‘Poisonous and
Infectious Material:
Immediate and serious
toxic effects

Poisonous substance. A single
exposure may be fatal or cause
serious or permanent damage
to health.

Class D, Division 2
‘Poisonous and
Infectious Material:
Other toxic effects

Poisonous substance. May
cause initation. Repeated
exposure may cause cancer,
birth defects, or other

permanent damage

Class D, Division 3
Poisonous and
Infectious Material:
Biohazardous
infectious materials

MMay cause disease or serious
illness. Drastic exposures may
resultin death.

Class E - Comosive
Material

“Can cause bums to eyes, sk
orrespiratory system.

®OROO@®Q

Cass F - Dangerously
Reactive Material

May react violendy causing
explosion, fire orrelease of
toxic gases, when exposed to
light, heat, vibration or extreme
temperatures
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SCH 4CI

Building Scientific Knowledge
Observation:

Inference: 
Example:


Santa Claus was seen riding his sleigh and was seen on top of Joey’s rooftop last night. In the morning Joey’s stocking was full of presents and there were 2 large presents underneath the tree with tags that said “To Joey, Love Santa, Ho Ho Ho, Merry Christmas

Identify the following;

Observations:




Inferences:

Complete the Dancing Raisins Activity by filling in the chart below:

	Observations
	Inferences

	
	


Empirical Knowledge: is knowledge coming directly from observations ie. Senses or extended senses (using scientific equipment)

Theoretical Knowledge: is knowledge based on ideas that are created to explain observations. (Theories are used to explain observations)

Examples:

*EK – water boils at 100 °C, determined using a thermometer
*TK – Kinetic Molecular theory is used to explain water changing from liquid to gas state.  KMT also explains that as the temperature increases molecules movement increases and the attractive forces that keep substances together weaken and the water changes from liquid to gas.

Theory: is an explanation of a large number of observations


Example: A water molecule is believed to be bent in terms of its molecular shape

Model: A representation of a theoretical concept.


Example: Chemical modeling kits can be used to show the shapes of molecules at the molecular level.

SCH 4CI - Unit 1 Matter and Qualitative Analysis

What is Chemistry?

_____________ is the study of the composition, structure, properties and transformations of matter.

________  is defined as anything that has mass and takes up volume (space).

There are two types of chemistry;

	Pure Chemistry
	Applied Chemistry

	-The _________ of principles of chemistry
	-The _____ of chemistry for practical purposes, (ie. Developing useful products)



	-Involves the ________ for scientific knowledge
	-Involves the ____ of scientific knowledge



	-Involves the ___________ method
	-Involves the ______________method



	Areas of Study?

-Structure of Matter

-Biochemistry of Blood

-Types of viruses
	Areas of Study?

-Atomic Energy

-Medicines

-Vaccines


Pure vs Applied Chemistry
Pure chemists study:

-Composition and structures of substances

-Properties of substances

-Conditions under which substances can be changed into new substances

Applied Chemists use the knowledge gained by pure chemists to:

-Solve societal problems, eg diseases

-Improve standards of living eg. Development of new materials, ie plastics, clothing, food

Technology refers to the use of basic scientific knowledge to develop useful products.

	Fields of Applied Chemistry

	
	-study of soils, fertilizers, pesticides and herbicides



	
	-Effect of human activity on chemistry of air, land and water



	
	-chemical composition of foods and food additives



	
	-Study of chemical compounds in marine life and sea water



	
	-Study of atomic nucleus


	
	-Study of processes and physical properties of living organisms


Qualitative vs Quantitative

Quality is defined as the standard of something as measured against something else, ie the quality of the fabric is very good or the quality of the fabric is poor

OR 

A distinctive attribute or characteristic possessed by someone or something, 

Quantity is defined as the amount or number of a material or immaterial thing.


-quantity always refers to a numerical value, ie there are 12 chairs, the cloth is 1.2m

-Apply these definitions to the terms Qualitative Analysis and Quantitative Analysis
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Qualitative Analysis


vs

Quantitative Analysis
Examples:

-DNA analysis





-Breathalyzer Test

Electrophoresis, DNA breaks down


determines the amount of alcohol in blood

Into small pieces and creates a unique


using your breath, ie legal limit is 0.08

Bands on the gel

-these unique bands can identify 

Individuals






-Diabetics can determine the amount of









Sugar in their blood by pricking their skin 







and using a machine


SCH 4CI 
Bohr Model of the Atom and the Electromagnetic Spectrum
Review of Historical Approaches to discovering the Atom:

*Democritus

*Dalton’s Theory

*J.J. Thomson
*Rutherford

*Bohr

Review – Counting Subatomic Particles
	Subatomic particle
	Charge
	Symbol
	Mass (g)
	Radius (m)
	Location

	Proton


	
	
	1.67 X 10-24
	10-15
	

	Electron


	
	
	9.02 X 10-28
	Smaller than 10-18
	

	Neutron 


	
	
	1.67 X 10-24
	10-15
	


Chemical Notation: 





On the Periodic Table 









These values are in









Different places

The atomic number represents – 

The mass number represents – 

Calculate PEN for potassium



*Draw the Bohr Rutherford Diagram for K

The Bohr Model of The Atom con`t
In the Bohr model of the atom, electrons ________ the nucleus as the planets orbit the Sun. Only _________ orbits are allowed, however, and an electron in each orbit has a _________ energy.
[image: image5.wmf]
The electrons are restricted to certain energy levels. Electrons must _________ specific amounts of energy at each energy level 
When the hydrogen atom’s electron falls back to its original position, it releases the same amount of energy it absorbed in order to reach the higher energy level. If the electron is found in the lowest possible energy level, it is said to be in its ______________ (figures a and b)
An electron dropping from a higher energy level to a lower energy level is like a ball bouncing down a staircase. The bottom stair = ground state of the electron in an atom.
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The amount of energy released when the electron returns to ground state corresponds to _______ energy.  Light energy can be in different colours, see the electromagnetic spectrum below.

The Electromagnetic Spectrum

A wave has maximum and minimum values called crests and troughs. The distance between 2 crests or 2 troughs is called the __________ (figure 1). Wavelength of visible light is usually measured in nanometers (nm = 10-9m).
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Electromagnetic energy:                                                    
 The Frequency of a light wave is the number of cycles that pass a point in one second. The electromagnetic spectrum consists of light waves of different frequencies and wavelengths 
(figure 2).
[image: image9.wmf]
The electromagnetic spectrum encompasses an enormous range of wavelengths and energies. Waves in the X-ray range are 1011 times more energetic than waves in the radio range.
The special band of light waves that the human eye can detect is called the ________________.

	Term
	Definition

	
	Uninterrupted pattern of colours that is observed when a narrow beam of white light passes through a prism
Example: A rainbow 

	
	Discontinuous spectrum that is produced when light emitted by an element is directed through a prism or a diffraction grating.


[image: image10.wmf]
Analyzing the spectrum of a sample is one way to distinguish between different types of matter.
[image: image11.wmf]
(figure 4)
** An _______________________ is analogous to a human’s fingerprint, therefore, using a spectroscope can identify the chemical composition of an unknown sample **
*Therefore the distance between energy levels in each type of element is different, hence different line spectrums are produced by different elements.

Name: ____________________________________

Date: _______________

SCH 4CI  

Bohr-Rutherford Diagrams Practice Plus
Complete the Chart below

	Chemical Notation
	Element
	Number of Protons
	Number of Electrons
	Number of Neutrons

	1)

           11 5B


	
	
	
	

	2) 

         20882Pb


	
	
	
	

	3)
	Tungsten


	
	
	

	4)
	Helium


	
	
	

	5)

            126C


	
	
	
	

	6) 
	Bismuth


	
	
	

	7)
	
	10


	10
	


8) Draw Bohr-Rutherford Diagrams for elements in questions 1, 4, 5, and 7.

9. On the Bohr-Rutherford diagram for carbon show what it would look like for this element to be in an ``excited state``.
10. When does an element produce an emission spectrum?

     a) when an electron returns to ground state
OR   b) when an electron jumps up to an excited state

SCH 4CI
1.11 

The Formation of Ionic Compounds

Conductivity

-One ______________ that can be used to identify a substance is the ability of the substance to conduct electricity. ___________ is a physical property of metals.  Few compounds are able to conduct electricity in the solid state at room temperature; however, many compounds are able to conduct electricity when they are heated to become a _______ or when they are dissolved in water to produce a _________. 

-If the solution is able to conduct electricity when a compound is dissolved in water, the compound is called an ____________.

-If the solution does not conduct electricity, the compound is called a ________________
[image: image12.wmf]
-Why are some compounds electrolytes but not others? 


… It depends on how the atoms are bonded to form a substance

Review 


Octet Rule – all atoms strive to have a full or empty energy level

· Most elements are striving for 8 electrons in their outer shell except for hydrogen and helium, which only need 2 electrons

-This drive to fill up the outer energy level causes elements to lose or gain electrons resulting in the formation of ions.

-Ion – is defined as ___________________________________________________________
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In diagram A, the element has 11 protons, therefore the element is ________.  Sodium has 11 electrons, in order to obtain an octet the element _______ the outer electron.  Therefore sodium now has 11 protons, ie 11+ and 10 electrons, ie 10-, the result is an atom with an in balance of charge.  In fact the element is now __________, specifically ____.  If a positive ion forms it is called a ________.

In diagram B, the element has 17 protons, therefore the element is __________.  Chlorine has 17 electrons, in order to obtain an octet the element ______ 1 electron. Therefore chlorine now has 17 protons, ie 17+ and 18 electrons, ie 18-, the result is an atom with an in balance of charge. In fact the element is now __________, specifically -1. If a negative ion forms it is called an ________. 

Draw Bohr-Rutherford diagrams for the elements below and show if they would form a cation or an anion, include overall charge

c)  168O

d) 2713Al

-Lewis dot diagrams, LDD is a quick way to draw elements and their valence electrons

-LDD show the element __________ and the _________________ (electrons in the outer energy level only) for that element

-Remember ….  *the group number represents the valence electrons



     *Periods are rows across the periodic table



     *Groups are vertical columns on a periodic table

Complete the table below; for elements in period 2

	Group #
	1
	2
	13
	14
	15
	16
	17
	18

	LDD


	
	
	
	
	
	
	
	

	Loss/gain and number of electrons
	
	
	
	
	
	
	
	

	Charge


	
	
	
	
	
	
	
	


Formation of Ionic Compounds

-Ionic compounds form between ___________and ____________
*Metals ______ their electrons and become positive ions (cations) more easily than other types of elements. 


*Nonmetals easily ______ electrons and become negative ions (anions)


-The combination of cations and anions forms an ionic compound.

*At a temperature of 25°C and a pressure of 101.3 kPa, ionic compounds form ionic crystals in which large numbers of cations and anions are arranged in a repeating 3D pattern.


When ionic compounds dissolve in solution, the ionic bond between the two ions is _______.  However the elements keep their ________ (and the electrons) and the ions are able to ______ in solution enabling ionic compounds when in liquid form or dissolved in solution to conduct ___________. 

NaCl(s) → Na+  +  Cl-

(sodium chloride dissociating into ions)

SCH 4CI
Ionic Worksheet

1. Identify if the following compounds would be able to conduct electricity when dissolved in water.  Is the substance an ionic substance? Or not ionic? Place a check mark under the correct heading.

Remember: Ionic compounds are made up of _______ and __________

	Substance
	Electrolyte
	Non-electrolyte

	Na2O
	
	

	SO2
	
	

	CH4
	
	

	AlCl3
	
	

	H2O
	
	

	MgBr2
	
	


2. For the substances that are considered an electrolyte, draw the Bohr-Rutherford diagram for the metal and non metal and show what type of ion they form and the final charge on the element. Hint there are 3 electrolytes in question #1.

3. Draw the Lewis Dot diagrams for the elements in question #2.

4. Show how the ionic substances in question #1 would dissociate in water to produce ions.  Remember to include the correct charge.

SCH 4CI

1.12 Covalent Bonding

Review: Ionic bonds form between a ________ and a __________.  The electrons are ______ by metals and _______ by ___________.

_________________: is a bond that arises when two atoms share one or more pairs of electrons between them.


-The shared electron pairs are attracted to the nuclei of both atoms


-A covalent bond forms between 2 non metals

___________: two or more atoms that are joined by covalent bonds

_________________: a chemical unit, such as an atom, an ion or a molecule

________________:  A representation of covalent bonding based on Lewis symbols, with shared electron pairs shown as lines and lone pairs shown as dots.

Steps to draw Covalent bonds using Lewis Structures

1. Draw Lewis Symbols for atoms including valence electrons

2. Arrange shared electrons pairs according to octet rule 

-Arrange the electrons so that at least one pair of electrons is shared by the 2 atoms and each atom is surrounded by a total of 8 electrons.  Note Hydrogen only requires a max of 2 electrons

-Circle the shared electrons

3. Re-draw the Lewis symbols so that the shared electrons are shown as a line, this represents the covalent bond between the atoms. The bond represents 2 electrons

    NOTE: single, double and or triple covalent bonds can occur.

Practice:

a) Iodine bonded to iodine



b) oxygen bonded to oxygen

c) nitrogen bonded to nitrogen



d) hydrogen and oxygen

e) carbon and oxygen




f) bromine and bromine

g) nitrogen and hydrogen




h) carbon and hydrogen

i)silicon and oxygen





j) phosphorous and chlorine

SCH 4CI
Covalent Bonding con’t...

*Exploring Trends in the Periodic Table... Complete Investigation 2-A on page 50 Chem 11Text

Define Atomic Radius:

How did the Atomic Radius (AR) change when analyzing a group from top to bottom?

How did the AR change when analyzing a period from left to right?

-------------------------------------------------------------

Another Trend... Electronegativity (EN)

Electronegativity is a measure of an atoms ability to attract the pair of electrons it shares with another atom within a covalent bond.

How would atomic radius affect electronegativity?

What is the trend?


Each element has an assigned EN value

-Metals tend to have a low EN value, and therefore a low attraction of electrons in a bond


-Nonmetals tend to have a high EN value, and therefore a high attraction for electrons in a bond

Electronegativity Values on the Periodic Table
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A nonpolar covalent bond (pure  covalent bond) occurs when an electron pair is shared by atoms with the same EN values, ie H2, O2 and F2
-Sometimes electrons are not shared evenly, therefore a 

Polar Covalent bond forms - in which the electrons are not shared evenly and partial charges on the atoms develop

Calculation of ∆EN


0 ------- 0.5 -------------------------------------1.7 ----------------------------------------------3.5

Determine the types of bonds in the following substances, indicate partial charges where appropriate

a) HBr




b) SO2




c) CH4
Shapes of Molecules

-There are 4 basic shapes of molecules

Linear


Bent



Pyramidal


Tetrahedral

CO2



H2O



NH3



CH4
Polar and Nonpolar Molecules
Polar Molecules are molecules that overall have a positively charged end and a negatively charged end

Nonpolar Molecules do NOT have overall charged ends

*In order to determine if a molecule is polar or non polar 2 characteristics must be considered;


1) the presence of polar covalent bonds


2) the 3-D shape (geometry) of the molecule and the forces

	
	POLAR molecule
	NONPOLAR molecule

	Bonds


	Polar covalent bonds
	Pure covalent bonds

	Shape and Forces


	Forces do NOT cancel
	Forces Cancel


CO2



H2O



NH3



CH4
Intermolecular Forces

-Intermolecular Forces aka Intermolecular Bonds – are the forces of attraction that form between a molecule and it’s neighbouring molecules.

-The strength of the intermolecular forces determines the physical state of a molecular compound at a particular temperature and pressure, and also determines the melting point and boiling point of the compound.  

-2 different types of intermolecular forces/bonds

	Type
	Definition

	Dipole-dipole Forces 
	An intermolecular force of attraction that forms between the slightly positive end of one polar molecule and the slightly negative end of an adjacent polar molecule

	London Dispersion Forces
	An intermolecular force of attraction that forms between atoms of neighbouring molecules as a result of a temporary imbalance in the position of the atoms electrons; forms between all molecules, polar and nonpolar, but is the only force that exists for non polar molecules. 


Examples

SCH 4CI

Naming and Writing Chemical Compounds

Part 1 – Covalent or Molecular Compounds


-Molecules made up of 2 non-metals

	Prefix
	# of atoms

	mono
	

	di
	

	tri
	

	tetra
	

	pent
	

	hex
	

	hept
	

	oct
	

	non
	

	dec
	


Practice:

Name the following:




Write the formula for the following

CO2







-diphosphorous pentachloride
SCl4







-carbon monoxide
NO







-silicon diselenide

Part 2 Ionic Compounds


-Molecules composed of a metal and a non-metal

Writing the Formula: the charge on each element must be known




-refer to the “How Ions Form Note”

Remember:

	Group #
	1
	2
	13
	14
	15
	16
	17
	18

	# of Valence electrons
	
	
	
	
	
	
	
	

	Charge


	
	
	
	
	
	
	
	


Note – positive charged element is written first and the negative charged element is written second in the formula

Criss Cross Rule and Zero Sum Rule…
Ex.  Calcium and Chlorine

Ex. Potassium and carbon

Ex. Magnesium and oxygen

Naming IONIC:
-Metal is named as is




-Non-metal, ending changes to “ide” 

Part 3 Multivalent Metals 

Multivalent metals, have more than one charge, often these are the transition metals

Example Copper chloride


-Copper can have a charge of _____ and / OR _____

ON your periodic table, highlight any metals with more than one charge.

Write the formula for     
Copper chloride

and 

Copper Chloride

Write the chemical formulas for chromium and bromine and name all possibilities.

	Roman Numeral
	Charge on metal

	 I
	

	II
	

	III
	

	IV
	

	V
	

	VI
	

	VII
	

	VIII
	


More examples: 


Write the formula for 



Reverse criss cross and name

-Iron (II) chloride




- NiI2

-Cobalt (II) oxide




- V3P5
Part 4 Polyatomic Ions


-are many atoms with an overall charge


-polyatomic ions have their own unique name

What is the formula for using reference sheet…
-Nitrate _____________









-Sulphate ______________









-Carbonate ________________

Naming 
-     Name the metal as is

·  Name the polyatomic ion as is

Practice:

Name the following





 


NaNO3 ____________________________



Li2SO4 ____________________________

 

            CaCO3 ____________________________

 

Write the formula

-if more than one polyatomic ion is needed must use brackets and write the number needed on the outside of the brackets.

Potassium chlorate





Aluminum sulphate

Magnesium carbonate




Ammonium oxide
Advanced Naming ... what is the name for the following?

a) Pb(NO3)2





b) MnPO4
SCH 4CI

Types of Chemical Reactions
[image: image15.png]



A chemical reaction is a change that forms one or more new substances with different physical and chemical properties.

-Signs of a chemical reaction are ...

-Types of Reactions:
Synthesis: a chemical reaction in which two or more simple substances combine to form a more complex substance.

General Equation




Examples:

Combustion: a chemical reaction that occurs when a substance reacts rapidly with oxygen, releasing energy.

Examples:

Decomposition: a chemical reaction in which a molecule or ionic compound is broken down into simpler entities

General Equation


Examples

Single Displacement Reaction: the reaction of an element and a compound to produce a new element and a new compound.

General Equation

Examples

Double Displacement Reaction: a chemical reaction in which two compounds in aqueous solution react to form two new compounds.

General Equation:

Examples:

SCH 4CI

Double Displacement Rxtns con’t...

In order to determine if a double displacement reaction actually occurs, one piece of evidence chemists look for is the formation of a precipitate.  To predict if a precipitate (ppt) will form chemists apply solubility rules and use a solubility chart.

If the substance has an “s” than the substance is soluble and a ppt will  ____ form. Therefore the symbol ___ is written after the chemical formula.

-If the substance has an “i” than the substance is insoluble and a ppt ____ form. Therefore the symbol ____ is written after the formula.  In this case a reaction will have occurred.

Practice:

*Determine the products (if any) when a solution of sodium chloride is mixed with a solution of silver nitrate. If a reaction occurs, summarize the reaction as a balanced chemical equation.
Step 1: Identify Type of Reaction and Possible Products 
Step 2: Look up Solubility of Both Products … Use solubility table
Step 3: Indicates States of Reactants and Products 
Step 4: Write Chemical Equation for Reaction
Step 5: Balance Equation
More Practice:

	Name of substance
	Write the chemical formula
	Identify if substance is soluble or insoluble – forms ppt

	Zinc carbonate
	
	

	Magnesium chlorate
	
	

	Calcium hydroxide
	
	

	Sodium nitrate
	
	

	Lithium phosphate
	
	

	Barium fluoride
	
	

	Lead (II) chloride
	
	

	Potassium bromide
	
	

	Ammonium sulphate
	
	

	Aluminum hydroxide
	
	


Practice:

Determine the products.  If a reaction occurs, summarize the reaction as a balanced chemical equation.
a) a solution of lead (II) nitrate mixed with sodium chloride

b) a solution of sodium sulfate mixed with a solution of calcium chloride

c) a solution of magnesium acetate mixed with a solution of silver nitrate

d) a solution of sodium acetate mixed with a solution of potassium chloride

Total Ionic & Net Ionic Equations
	Term
	Definition

	
	-Equation that depicts only the ions that are involved in a chemical reaction



	Total Ionic Equation


	

	
	-An ion that is present during a chemical reaction but does not participate in the reaction




Practice:  aqueous sodium chloride and aqueous lead (II) nitrate
· Write the double displacement reaction as a word equation
· Using the solubility rules, determine whether the products of the reaction have high or low solubility in water.
· Using this information, indicate the states of the reactants and products
· Write a chemical equation for the reaction.
· Balance the equation.
· Rewrite the equation, with all the ionic compounds that are soluble in water separated into their respective ions. Cancel identical amounts of identical ions that appear on both the reactant and product sides of the equation.
· Write the net ionic equation, reducing coefficients if necessary.
Practice:

-Write the total ionic equation and the net ionic equation for each of the following reactions

a) the reaction between aqueous barium chloride and aqueous silver nitrate

b) the reaction between aqueous zinc chloride and aqueous lead (II) nitrate

c) the reaction between aqueous barium sulphide and aqueous sodium sulfate













19


       K


Potassium


     39.10





39


     K


19





- Prefix represents the _______________________





-Exception: Do not use mono on the first element





-First element is named as is





-Second element, the ending changes to “ide”





-Example: ___________________________________








