Day 1

Introductions

Administration -
Issue texts




Attendance




Check class list




Seating plan – in a few days – you decide

Welcome to SCH3UI – 
pep talk 

attendance

More like university – freedom wrt HW  - freedom to hang yourself!



keep up with work



very difficult  - first in depth look at a science



in class work with me 
– don’t be a stump 

– PROACTIVE learner



if you have questions stop me and ask

-Semester – fewer work periods - use class time wisely
-Lessons are short with time to work.  Use it.

-I can only show you chemistry, I can’t teach it very well ( it is up to you to 
learn it.

Fire drill

Safety

Course outline

Describe Magic Sheet (daily outline self assessment)

Do “ARE YOU READY?” – chpt 1

HW 
– Study your grade 9, 10 chemistry exam reviews


- Start memorizing for Nomenclature quiz 1 on Friday!!!

Day 2-?
Grade 9 

1. Dihydrogen monoxide.

2. Ancient vs. modern states of matter, changes in state (names/description)
3. KMT

4. Atoms vs. molecules

5. Physical properties of matter

6. Temp vs. heat

7. Physical change vs. chemical change

8. Evidence for chemical change

9. Homogeneous mixture, heterogeneous mixture, pure substance, element, compound, suspension, colloid ( flowchart of matter

10. Electrolysis of water

11. Element origins

12. Element symbols

13. Development of atomic theory ( scientist, critical experiment, evidence, new model  ( how the scientific method should work.

14. Proton, neutron, electron (masses are very interesting.
15. Standard atomic notation – atomic number, atomic mass

16. Isotopes

17. Bohr diagrams 2,8,8,8

18. Bohr diagrams on the periodic table!

19. The Periodic Table ( 15-20 basic ideas, 2 or 3 
massively important connections!

20. Valence shell

21. Lewis diagrams

22. Compounds – counting atoms!

23. Bonding rules, make every atom happy, criss-cross rule

24. [image: image1.wmf](
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Word equations

25. Chemical equations

26. Reactants, products

27. Splint tests

28. How do you produce CO2, H2, and O2?

Grade 10 Review

1. Molecular model kits

2. Types of reaction ( synthesis etc.

3. Conservation of mass

4. Balancing chemical equations

5. Acids, bases, neutral, pH, indicators 

6. Ionic vs. molecular compounds.

7. Polyatomic ions 

Dangers of Dihydrogen Monoxide, "The Invisible Killer."
On-Line Associated Press 2006

Dihydrogen monoxide is colorless, odorless, tasteless, and kills uncounted thousands of people every year. Most of these deaths are caused by accidental inhalation of DHMO, but the dangers of dihydrogen monoxide do not end there. Prolonged exposure to its solid form causes severe tissue damage. Symptoms of DHMO ingestion can include excessive sweating and urination, bloating, nausea, vomiting and body electrolyte imbalance. For those who have become dependent, DHMO withdrawal means certain death.

Dihydrogen monoxide is also known as hydroxyl acid, and is the major component of acid rain. It:

· contributes to the "greenhouse effect”.

· may cause severe burns.

· contributes to the erosion of our natural landscape.

· accelerates corrosion and rusting of many metals.

· may cause electrical failures and decreased effectiveness of automobile brakes.

· has been found in excised tumors of terminal cancer patients.

Contamination Is Reaching Epidemic Proportions! Significant quantities of dihydrogen monoxide have been found in almost every stream, lake, and reservoir in Canada today. But the pollution is global, and the substance has even been found in Antarctic ice. DHMO causes millions of dollars of property damage each year.

Despite the danger, dihydrogen monoxide is often used:

· as an industrial solvent and coolant.

· in nuclear power plants.

· in the production of styrofoam.

· as a fire retardant.

· in many forms of cruel animal research.

· in the distribution of pesticides. (Even after washing, produce remains contaminated by this chemical.)

· as an additive in certain "junk-foods" and other food products.

The Canadian government has refused to ban the production, distribution, or use of this chemical compound due to its "importance to the economic health of this nation." Worse, military organizations--- the Navy is the worst offender--- are developing weapons based on DHMO. Other branches of the military receive tons the substance through a highly sophisticated distribution network that's hidden underground, away from public scrutiny. Many military facilities store large quantities of DHMO for later use!

It's Not Too Late! Act NOW to prevent further contamination. Find out more about this dangerous chemical. What you don't know can hurt you and others throughout the world.
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Isotopes handout
Fill in the blanks

	Symbol
	Atomic Number
	Mass Number
	Number of Protons
	Number of Neutrons
	Number of Electrons (neutral)

	126C
	6
	12
	6
	6
	6

	136C
	6
	13
	6
	7
	6

	42He
	
	
	
	
	

	(4Be
	
	
	
	4
	

	(20Ca
	
	40
	
	
	

	16(O
	
	
	8
	
	

	(9F
	
	
	
	8
	

	((P
	
	32
	
	
	15

	21(Sc
	12
	
	
	
	

	(100Fm
	
	
	
	132
	

	((Ne
	
	
	10
	18
	

	((S
	
	
	
	17
	16

	2513Al
	
	
	
	
	

	((H
	1
	1
	
	
	


Isotopes handout

Fill in the blanks

	Symbol
	Atomic Number
	Mass Number
	Number of Protons
	Number of Neutrons
	Number of Electrons (neutral)

	126C
	6
	12
	6
	6
	6

	136C
	6
	13
	6
	7
	6

	42He
	
	
	
	
	

	(4Be
	
	
	
	4
	

	(20Ca
	
	40
	
	
	

	16(O
	
	
	8
	
	

	(9F
	
	
	
	8
	

	((P
	
	32
	
	
	15

	21(Sc
	12
	
	
	
	

	(100Fm
	
	
	
	132
	

	((Ne
	
	
	10
	18
	

	((S
	
	
	
	17
	16

	2513Al
	
	
	
	
	

	((H
	1
	1
	
	
	


Included in grade 9 review
	Time
	

	5
	Review Bohr diagrams

	10
	Draw Bohr diagrams for the first 20 elements - handout

	10
	take up at board – each student

	
	R+MN 1.1

pg 11 P#1-4,7

pg 20 Q 2,4


Included in grade 9 review
	Time
	

	20
	The Periodic Table

The P.T. was developed by Mendeleev (discuss him a little) and illustrates repetitiveness (periodicity) in the chemical behaviour of the elements.

The table was arranged in order of increasing atomic mass with elements with similar chemical behaviour put under each other.  This lead to the periodic law – elements organized by mass show PREDICTABLE trends in chemical behaviour.

Mendeleev predicted elements would be discovered because there were holes in his P.T. where no element was known that had the properties predicted by the trends.  These elements were later discovered!

The P.T. was later rearranged slightly to be ordered by increasing atomic number – it was even more accurate!



	
	Show them the s,p,d,f blocks to put on their P.T. 

	20
	

	
	HW

· Use section 1,1 to add more labels to your P.T.

· Listen to Mendeleev song with handout




Included in grade 9 review
	Time
	

	??
	take up HW, handout

	
	Notes – The Atom

	
	

	
	


The Atom

The atom has three parts (but each of these has parts) – P, N, e – The mass of a P = N but the electron has a mass almost 1/2000 a P or N (but same amount of charge as P!)  The P and N are in the nucleus.  The e is in motion outside the nucleus.  (Compare chemical vs. nuclear reactions)  In chemistry the electrons move and rearrange but the P & N do not move.

Atomic Symbol




A

mass = P + N




   X

element symbol



Z

atomic number = P

Use your P.T. to give the atomic symbol for (round masses) 

Li, Ca, Ne, Fe, H

include # P, N, e for each

If we can’t have pieces of P, N or e then how do we get a mass of 24.31 for Mg?
What’s the average number of kids in a family? 1.7 – how .7?

The decimal mass is a result of averaging the different masses of atoms for an element.  DIFFERENT MASSES???

Isotopes – an atom of an element with a different number of neutrons and thus a different mass but it still the same element.

#P,N,e for each…
11H
21H
31H

126C
136C
146C

End of Day 3

Discuss Lab Safety

Discuss Lab Format



to get ready for lab day 4

Prep lab – 1.5.1 – Reactivity of metals

Day 4

	Time
	

	Rest
	Lab – Inv. 1.5.1 or handout – Reactivity of Metals


Day 5

	Time
	

	30
	Video – Elements Organized – with sheet

take up

	10
	Label metals, non-metals, metalloids on your P.T.

Questions

-  What happens to metal reactivity as you move left?   Right?

· What happens to non-metal reactivity as you move left?  Right?

· Most reactive metal - ?

· Most reactive non-metal - ?

	
	Finish grade 9 and 10 review




Day 6

	Time
	lab due

	???
	any questions???

	
	note, M+Mium,

	HW
	1.3  P#11-14     Q#5


Some isotopes are radioactive (they shoot out parts of their nucleus) because the extra or deficit of neutrons make the nucleus unstable – called radioisotopes.

Radioisotope Dating  - knowing 

· the half-life of an isotope 

· how much of that isotope was originally present

can determine age
· how much of that isotope is currently present

M+Mium handout

- talk about jar full of bacteria that double every minute.  If the jar is full at exactly one hour, when was it half full?  

Do handouts – rate of decay, radioisotope dating

Simpler question…

In a 100g piece of pure 14C , how long will it be before there is only 12.5g of 14C left?

100/2 
= 50



it takes 3 half lives

50/2
=25



3*5730 = 17190 years

25/2
=12.5

Rate of Decay


The rate of decay is measured by the half life (t1/2) which is the time it takes for one half of the nuclei in a given sample to decay.  The greater the instability, the shorter the half life.

The half life formula is:


Amount 2 = Amount 1
n=# of half lives

2n       Amount 1=original amount in sample

         Amount 2=amount in sample at later date

Eg] How much 13153I is left over from a 3 gram sample after 90 days.  t1/2 for 13153I is 8.07 days.

n= 90 days  = 11.15 

amount 1 = 3 g

   8.07days

Amount 2 =   3g   

= 1.32*10-3 g of 13153I



211.15

Note: the 13153I has only been changed to another atom so the sample will still have a mass close to 3 grams.

Radioisotope Dating

Carbon dating is the most common form of radioisotope dating.  The process for carbon dating is as follows.

1 - High energy cosmic rays (space radiation) bombard the upper atmosphere releasing neutrons the interact with nitrogen to form carbon-14 (14C)

147N + 10n ( 146C + 11H
2 - 14C combines with oxygen to form 14CO2 which then works its way into the food chain.

3 - When an organism dies, its intake of 14C stops and the 14C in the organism decays according to its half life which is 5730 yrs.

4 - By measuring the amount of 14C in the old sample and comparing it to the amount of 14C in a recently dead sample, the age can be determined using the half life formula.

Eg] In a 100g piece of charcoal (pure carbon) found in an old campfire site at an archaeological dig, the amount of 14C was found to be 0.001g.  If in a present day 100g piece of charcoal there are 0.1g of 14C, what is the age of the charcoal.  t1/2 for 14C is 5730 yrs.


Amount 2 = Amount 1

n = log Amount 1
2n



    Amount 2  

2n = Amount 1




log 2



 Amount 2


n = 6.64 half lives

log 2n = log Amount 1

( the sample is 38069



 
 Amount 2

   years old.

Day 7

Take up HW

Labs 
– Alkaline Earth Metals – no report


- Halogens (demo?)

Included in grade 9 review
	Time
	

	10
	take up HW - isotopes

	
	Structure of the atom videos– each has a question sheet – take up sheet at end of each video – show demos for each

· Crooke’s tube

· cathode ray tube/horseshoe magnet

· discharge tubes

· spectrometers

	15
	EARLIEST MODELS

	15
	SMALLER THAN THE SMALLEST

	25
	RUTHERFORD’S MODEL

	
	


Included in grade 9 review
	Time
	

	
	

	30
	BOHR’S MODEL – explain e as wave!

	
	

	HW
	Re-read 1.1, 1.4

1.4 P #1-3,5-8,10


Day 8
	Time
	organ pipe, emission spectra

	15
	Radio-Isotopes /half-life/carbon dating quiz

take up

	30
	BOHR’S MODEL – explain e as wave!

	20
	videos 5 + 6


Day 9

	Time
	

	40
	Notes on Wave Mechanics

	
	

	
	

	HW 
	Read 1.4   P#12, Q#1,2


1900’s - Physics Starts to Fall Apart

Blackbody Radiation – the colour of light given off by an object solely due to its temperature.

Max Planck was able to mathematically describe blackbody radiation by making a radical hypothesis – the energy of the light frequencies are all multiples of some smallest packet of energy – energy is not continuous – it is QUANTIZED. (Planck hated this idea but it worked) 

Photoelectric Effect – light of certain frequencies shone onto some metals cause the metals to give off electrons. (calculators)  Light lower frequencies produced no current even at huge intensities.  Again energy levels for electrons must be Quantized.

Both blackbody radiation and the photoelectric effect proved that classical physics does not work at the atomic level (common sense no longer applies so don’t even try to use logic).

Rutherford – the electron was circling the nucleus – BUT – a moving charge radiates energy (radio towers, antennas etc.)

Bohr – if energy is quantized for electrons that can explain why Rutherford’s atoms did not implode – proof – Emission Spectra

For an electron to jump a level it must absorb the exact amount of energy between the levels – no partial jumps allowed!!  Also the electron jumps from one level to the next without ever being in between.

Bohr’s model explained hydrogen very well but not the other             !  elements.

Matter Waves – matter as well as light can behave as both a particle and a wave simultaneously! 
The critical experiment for this was the electron beam diffraction apparatus (double slit experiment).  

Electrons behaved as waves even when shot through the slits one at a time.

Present Model of the Atom

(Wave Mechanics or Quantum)

Problem – electrons behave as both waves and particles 

Bohr only considered them to be particles.(Schrodinger’s Cat)
1900’s – Heisenburg Uncertainty Principle– you cannot exactly measure BOTH position and velocity of an electron at the same time.  

1924 – Schrodinger – we can only calculate the probability of finding an electron in a given space at a given time.  This probability function is:

Schrodinger’s Wave Equation


This probability function defined the orbital that the electron occupied – orbits are no longer circular!

Orbital – that area, defined by a probability function, that the electron can be found in 95% of the time.

Schrodinger’s wave equation had 4 answers to it.  Those four answers correspond to the energy level, orbital, orientation of that orbital in space and the spin on the electron.  It is these orbitals that explain the observed spectra of multi-electron atoms.

The four answers are: (the answers are actually variables!)

1. Principle Quantum Number – (n) – identifies the energy possessed by an electron.  This is the row number on the P.T.

2. Orbital – For every value of (n) there are n types of orbitals…s, p, d, f  

3. Orientation – how the orbital compares to the x, y and z axes.  The number of orientations increases by odd numbers.

sublevel

# of orbits


  shape

s



1


p



3

d



5

f



7

4. Spin –
not really but it is a good enough description

Each orbital can hold two electrons – one that spins clockwise and one that spins counterclockwise

	Energy level

(n)
principal quantum number
	# of sublevels
	name of sublevels
	# of orbitals

orientations of the orbitals
	max # of electrons in that (n) level

spin

	
	orbitals
	
	

	1
	1
	s
	1
	2

	2
	2
	s  p
	1+3 = 4
	8

	3
	3
	s  p  d
	1+3+5 = 9
	18

	4
	4
	s  p  d  f
	1+3+5+7 = 16
	32


So…the models of the atom…

Bohr








Quantum

Energy Level Diagrams – for Hydrogen only – because there is only one electron the different orbitals in an n-level all have the same energy.  

The electron transitions Bohr saw for hydrogen were simple because of the equal energies.  For multi-electron atoms Bohr’s model doesn’t quite work.  Hydrogen has a well defined spectrum but other atoms do not.

Day 10

	Time
	

	
	take up HW

	
	quantum theory by the numbers

Sometimes the previous description of quantum theory is fuzzy.  Sometimes numbers help.  Other times?????


Quantum Numbers

n – principal energy level – Bohr – row on  periodic table

l  - angular momentum – determines the shape of orbital or sublevel – l  can have only whole number values from 0 to (n-1)
these are the s,p,d orbitals etc.

ml – magnetic quantum number – the spatial orientation of the orbital ie. px,py or pz – ml can have whole number values from –l to +l

if l=1 then ml can be 

      –1,
0,    +1  





 



        px
 py      pz

ms – spin quantum number – not exactly spin but can be viewed like it – two values +1/2 and –1/2 .   The spin restriction results in only 2 electrons being allowed in each orbital.

Eg]  Find the quantum address possibilities of an electron in the second energy level (n=2).  What is the maximum number of electrons in n=2?

	n
	l
	ml
	ms
	

	principal
	orbital
	orientation
	spin
	

	2
	0

s-orbital
	0

spherical
	-1/2
	2 electrons in s-orbital

	
	
	
	
	

	
	
	
	+1/2
	

	
	
	
	
	

	
	1

p-orbital
	-1

px
	-1/2
	6 electrons in p-orbitals

	
	
	
	+1/2
	

	
	
	0

py
	-1/2
	

	
	
	
	+1/2
	

	
	
	+1

pz
	-1/2
	

	
	
	
	+1/2
	

	
	Total of 8 electrons in n=2

(2n2)


Re- do for n=1, n=3
show how this looks on P.T.

Day 11
	Time
	

	
	

	50
	Notes on energy level diagrams, full and shorthand electron configurations


Many Electron Atoms

Problem – hydrogen spectra is very fine – other spectra have colour shades showing up corresponding to small differences in energy levels.

Eg]  H





Others




violet   indigo  cyan red

The extra electrons repel each other causing some separation between the energy levels.

The 2p level is slightly higher than the 2s level.  

The 3d level is higher than the 4s level!!

To remember the proper order use this mnemonic.  (Buildings on a slope)


5s
5p
5d
5f
5g

4s
4p
4d
4f

3s
3p
3d


2s
2p

1s

RULES FOR ELECTRON ARRANGEMENT

1. Choose the proper diagram – H or all others.

2. Get the proper order of orbitals – mnemonic

3. Aufbau Principle (Lazy Rule) :electrons go in the lowest possible energy level.

4. Pauli’s Exclusion Principle :

· an orbit can hold 0, 1, or 2 electrons

· electrons have one of two possible spins (up or down)

· like spins repel, opposites can co-exist.

5. Hund’s Rule of Maximum Multiplicity (The Urinal Rule):

· electrons in the same sublevel do NOT pair up until all orbits in that sublevel have 1 electron each. 

(negatives repel)

Do the energy level diagram for a)  Sulfur and b)  Calcium

We actually don’t need a diagram.  We can write out the orbitals instead.  

This is called an ELECTRON CONFIGURATION.

	Orbital Type
	Number of Electrons

	s
	1 orbital with 2 electrons = 2 e

	p
	3 orbitals each with 2 electrons = 6 e

	d
	5 orbitals each with 2 electrons = 10 e

	f
	7 orbitals each with 2 electrons = 14 e


Give the electron configuration for S, Ca, O, Ti, Al, W

We actually don’t need to write out the whole electron configuration.  We can start at the nearest noble gas instead.  SHORTHAND or NOBLE GAS electron configuration.

1. Write the previous noble gas in [ ].

2. Use the Periodic Table to determine the principle energy level “n” and the sublevels s, p, d, f  by counting forward from the noble gas.

3. d block is one behind the principle quantum number.

4. f block is two behind the principle quantum number.

Give the shorthand electron configuration for S, Ca, O, Ti, Al, W.

HW – Give the electron configuration and shorthand electron configuration for:    Be, Cr, Zn, Ra, Br, Tc, Er, Unh, S-2, Mg+, Al+3, Hg+2, F-, excited Cl, excited Mg

Quantum Theory Challenge

Your Job:
To create a “new” periodic table of the elements for the first 116 elements that would result from the following allowed values of the “new” set of quantum numbers.

“New” Allowable Quantum Numbers:


n = 1 to infinity


l = 0 to n (changed from 0 to n-1 ( this is the only change.)


ml = -l to +l


ms = + ½ and – ½ 

In constructing your periodic table you are to assume that “all other factors remain equal”.  ie) the diagonal filling pattern of sublevels etc. would be the same as the regular universe.  This would probably not be the case but it simplifies the task.  

Now that you know what the periodic table would look like in this new universe answer the following questions.

1.
Most reactive non-metal




____________

2.
Two major components of air



____________

3.
Element that would form the basis of life

____________

4.
Highest oxidation state of aluminum


____________

5.
Element that would build strong bones

____________

6.
People with high blood pressure should avoid this
____________

7.
Most reactive alkali metal



____________

8.
Charge on a CH ion




____________

9.
Elements at the beginning and end of period 6
____________

10.
Element that is the major component of steel

____________

11.
Most reactive metal




____________

12.
Smallest Halogen





____________

13.
Element used in the Goodyear blimp


____________

14.
Would the blimp still fly?



____________

15.
All the diatomic elements



____________

16.
Common oxidation states of gold


____________

17.
Formula of Argon aluminide



____________

18
Most electronegative element



____________

19.
The “new” gold





____________

20. The two elements in the first period that have 
____________

lower ionization energy than the element that directly precedes them.

Day 12
	Time
	

	5
	Electron configuration polka

	15
	Take up HW at board

	10
	Read handouts

	10
	Trends in the Periodic Table

Because of the ordering in the P.T. certain trends exist.  

(ionization energy, electron affinity, electronegativity and radius)

How is the P.T. arranged?  Increasing # of P.  Repetitive chem. properties.

The trends are all based on electrostatics.

F = kQ1Q2
      r2
There are three things to consider…

1.  Quantity of charge.  F   as Q  

2.  Distance between charges. F   as r  

3.  Shielding – inner e shield outer e from nucleus.

	
	

	
	

	HW
	Act 1.5.1 – IE graph

Act 1.5.2 – Electronegativity graph

1.5 P # 1-6

     Q # 1,2,4-6


Day 13
	Time
	

	15
	Quiz – electron configuration

Take up

	15
	Do PT handout together

Explain “why?” for each trend!

Exceptions – IE – B lower than Be – new level s(p

                            O lower than N – pairing of e

	15 
	Take up HW – overhead graphs of IE

1st vs 2nd ionizations energies of Li

2nd ionization of F vs 1st for O

1st, 2nd, 3rd  (huge) ionization energies of Mg

	20
	Video – The P.T.

	
	

	HW
	Study


Day 14
	Time
	

	
	work period for test

	HW
	Study


Day 15
	Time
	

	
	test - grade 9 and 10 review and chapter 1

	
	


-DHMO HO


-Standard atomic notation for first 20 elements on blank PT


-Bohr diagrams for fist 20 elements on blank PT


-R+MN 1.1


	pg 11 P#1-4,7


	pg 20 Q 2,4


- Use section 1.1 to add more labels to your P.T.


-Read 1.2


-R+MN 1.3


	P # 1-10


	Q # 1,2,3


-Read 1.4


	P #1-3,5-8,10


-Read 1.5


-Isotopes HO














Describe any trends you observe in the structure of the atom.
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Bohr Diagrams
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Standard Atomic Notation
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