Day 1

Introductions

Administration -
Issue texts



Attendance



Check class list



Seating plan – in a few days – you decide

Welcome to SCH4UI – pep talk -
attendance





More like university – freedom wrt HW – $15000 lesson





keep up with work





very difficult – huge volume of work – conceptual





don’t let you IS slide





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





if you have questions stop me and ask





grade 11 is assumed knowledge – stoichiometry, moles, gas laws etc.





course starts out very fast – keep up – high drop out rate because of this



Semester – fewer work periods - use class time wisely

Fire drill

Safety

Course outline, solution manuals & other handouts

HW 
– Study your Jan & June exam review from grade 11


- Read Chpt 3

Emission Spectra 








Day 2
IS Outline/Handouts  -  ISQ1 date =   ____Day 8?____      

Objectives

What is an atom?

How are the atoms arranged?

How is PT arranged – trends, periodicity

Notes on overhead – history of atomic theory

Demo emission spectra for H (Bohr)  and others (quantum) 

Day 3 and 4

Questions with HW????

Quantum model – go through handouts 

Quantum theory challenge

Day 5

Questions with HW????

Talk about new PT.

HW
R&MN 3.6


P 3,4


Q 1,2,6,13


Continue new PT
Energy Level Diagrams/Configurations

How do e- “fill” the energy levels?


1 -
Lazy – fill lowest energy position first (Aufbau)


2 - 
No e- pairing until each orbital of a given set contains 1e- (Hund’s rule or Urinal rule)


3 - 
No orbital can contain more than 2e- (Pauli exclusion principle)

Problem – the energy levels do not arrange themselves in a straight forward manner (buildings on a slope)
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Energy level diagram  - a representation of the e- filling pattern –eg] Si


[image: image18.png]o,



[image: image19.png]


[image: image20.png]




          

    4p

[image: image21.png]O



[image: image22.png]



Energy
      




      3d  



          4s   





    3p



         3s





    2p



         2s



         1s

Electron configuration – the written out version of the energy level diagram – last orbital must be separated if not full – eg] Si

Ar
As
Sb

Shorthand e- configuration – use the PT to find the previous noble gas and then follow PT along filling in orbitals until you get to the desired atom – eg] Ca, Cr, Os

Write the energy level diagram, e- config and shorthand for Be, P, Ga, Sn, U, Cl-, Al+3, W – use the PT to check your answers.

Anaomalous e- configurations – a half filled or filled set of orbitals in a sublevel is more stable (NOT REALLY BUT IT’LL DO FOR NOW) so e- from the s level may be bumped up when it is easily possible to achieve this configuration.  See page 196

Transition metals have the “s” e- first (ox #=2) even though the “d” e- are higher energy because spatially the”s” e- are further away.  What’s easier….










3d





OR



SO
 4s 

The 3d are higher energy but inside the 4s orbital.

Magnetism – spinning e- cause a magnetic field – usually these fields cnacel due to spin pairing but in iron…  do shorthand e- config    

3d  ___  ___  ___  ___  ___ 

you get many spinning same way – atomic magnets.  Iron ( & nickel & cobalt) have an unusual ability (I don’t really know why)to have groups of atoms (domains) line up with a very strong resultant magnetic field.

Paramagnetism – same spin unpairing as in magnetism but unable to form domains – weak magnetic field

Diamagnetism – weakens magnetic field – someone explain this to me

Day 6


Questions with HW????

Take up new PT

HW
R&MN 3.7, 3.8

What are valence e-?

Why are they important?

How is PT arranged?

The PT was developed by Mendeleev to illustrate repetitiveness (periodicity) in the chemical behaviour of the elements.  Talk about Mendeleyev (no thesis, failing, seclusion for a week, arranging cards he develops the PT, predicted new elements and their properties, was not well accepted at first…)

Each column has similar chemical behaviour.
Talk about  Li, Na, K

Do e- config for Grp 1,2,3,4,5,6,7,8  (we’ve talked about transition metals)

Each column has similar valence e- arrangement.

Therefore the valence e- must be responsible for chemical behaviour!

The noble gas configuration of e- is particularly stable. (reactions lower energy, they don’t react, they must be at low energy)  Therefore atoms tend to react so as to achieve the noble gas configuration ( octet rule (except He)  ( complete “s” & “p”  orbitals.

The ordering in the PT introduces some general trends  (don’t just know trends know the reason why!!)

Electronegativity – pull on e- when bonding


Ionzation energy – energy req’d to remove an e- from a neutral gaseous atom



Affected by
1 – amount of +ve charge in nucleus





2 – distance of e- from nucleus





3 – number of e- between nucleus and valence shell


go through ionization of Na , F  and  Na+2 ,  F


what will be formed? Why? Try 10 elements

Do overhead – trends in PT

Where did elements come from? – handout gold in them thar stars


Big bang – star dust – earth is a 4th generation planet

Announce ISQ1 and Unit 1 test 







Day 7

HW
R&MN 4.1


P 3-5,10,12


Handout – rules for drawing Lewis structures

What is a chemical bond?

Chemical Bonding

Chemical bond – the simultaneous attraction of two or more nuclei for electrons.  Why would two +ve nuclei attract?


What types of chemical bonds are there?

Ionic bond – the electrostatic attraction that results between two or more atoms as a result of a transfer of electrons between the atoms  (EN diff  > 1.7)  eg]

Covalent bond – the attraction that results between two or more atoms as a result of a mutual attraction to shared electrons  (EN diff = 0)  eg]

Polar (covalent bond) – the attraction that results between two or more atoms as a result of a mutual attraction to unevenly shared electrons  (0 < EN diff < 1.7) eg]

Metallic bond – the attraction that results between two or more atoms as a result of positively charged atomic cores (kernels) in a “sea” of electrons

Lewis Structures (electron dot formulas) – (just outer e-) eg] Na, Cl, Ar, C

Octet rule – atoms tend to lose, gain or share e- in order to have 8 e- in outer shell.  Why?  
Eg]  F2, OF2, H2O

The octet rule, like any rule, has exceptions.  Not all species have 8 e- in outer shell.

1. Atoms bonding to form He arrangement ( 2e-

2. Molecules in which more than 4 atoms are bonded to a central atom

Eg] PCl5



or SF6 or  BrF5
3. Molecules containing an odd number of bonding e-

Eg] NO






4. Species that contain no multiple bonds and whose central atom has less than four bonding e-

Eg] BF3
Multiple bonds – result from the sharing of two or three pairs of e- and are stronger and shorter than single bonds

eg]CO2   N2
Coordinate covalent bonds – polyatomis ions – a covalent bond in which both e- are donated by one atom


Eg] NH3  +  HCl

Resonance structures – imaginary structures representing the distribution of e- density.  No single representation is correct but all representations can be averaged to indicate reality. Eg] SO3

The physical size and geometric arrangement of molecules can explain some of their properties.

Liver – right handedness vs. left handedness

Proteins, enzymes, antibodies

Do handout – Lewis Structures

Day 8

Questions with HW???

HW

ISQ1 tomorrow

R&MN
4.2
P 4,11,18




4.3 
P 2,3,4,10,11



     

 Q 1,2,3


Handout VSEPR theory – give VSEPR code, shape and polarity for molecules shown

VSEPR

Valence Shell electron Pair Repulsion Theory

VSEPR theory is used to predict the shape of molecules

Shape of molecule is very important, enzymes, antigen-antibody, proteins, toxic chemicals have same shape but different chemical properties so they block sites – opiates.
1. The valence bonded or unbonded pairs of e- are viewed as –ve charge clouds.  Why? e-

2.  These clouds repel each other.
3.  To achieve minimum potential energy it is necessary to locate these clouds as far away from each other as possible.
4. Since the clouds are associated with atoms, once the clouds are located the atoms can be located thereby determining shape of molecule
5. Unbonded pairs occupy more volume than bonded pairs.  Why?


vs.




      
Causes angles to be smaller

6.    
VSEPR applies only to species with a central atom.

VSEPR Notation


A = central atom


X = bonded atom


E = lone pairs (unbonded) on central atom


Eg]AX3E2  
two lone pairs on the central atom 




3 atoms bound to the central atom




eg]ClF3
Determining Shape

1. Find the number of bonding and non-bonding (lone pairs of e- on the central atom – see handout – multiple bonds are confusing!)

2. Assume that all pairs of e- have an atom attached to them.  This will determine the basic shape to start with.

3. Subtract off bonded atoms – 1 for every lone pair to get final shape

Go through VSEPR theory handout and do some examples

Show how to draw in 3D ie] tetrahedral

Polarity – a molecule is considered polar if there is a charge difference from end to end of the molecule.

Distinguish between bond polarity and overall polarity





non-polar

non-polar

polar

Eg]
H-Cl


Cl-Cl


BF3


BClF2




 H2O   polar



CO2   non-polar


The arrows indicate e- flow towards more electronegative atom. (+ve end near less electronegative atom arrowhead near more electronegative atom)
The overall polarity of the molecule can be expressed as the “vector sum” of the individual bond polarities in the molecule – represented by a single arrow.

Do hybridization handout.

Balloons










Day 9
ISQ1

Questions with HW???

VSEPR shapes overhead

Hand out Assignment

Day 10

Questions with HW???

Aggregates notes

HW
R&MN 
4.5  P 1-5,10



       Q 1,4,7

4.6 P 1,2,4,6,7

Q 3,9

Day 11

Ass’t due and take up in class

WP for test tomorrow

Day 12

TEST – Unit 1

exceptions to trend in I.E.
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