Unit 3 – Chemical Bonding
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3.1 Chemical Bonding and Naming
3.2 Lewis Structures
3.3 VSEPR Theory
3.1 Chemical Bonding and Naming
· Write the formula for ionic compounds based on the charge of the cations and anions involved.  Be able to do this with:
· Simple monatomic ions
· Polyatomic ions
· Write the formula for ionic compounds given the name of the substance.  Be able to do this with:
· Simple monatomic ions
· Polyatomic ions
· Transition metal containing ions
· Other multivalent ions such as Pb and Sn
· Write the name of ionic compounds given the formula.  Be able to do this with:
· Simple ionic compounds (given a simple periodic table.)
· Polyatomic containing compounds (given an ion chart)
· Roman numeral containing compounds
· Convert names to formulas (and vice versa) for covalent compounds:
· Use appropriate prefixes (know them up to deca)
· Determine when to use mono (and when not to)
· Distinguish between the physical properties of ionic compounds and covalent compounds and use the terms “salt” and “molecule” appropriately.
· Draw and describe a model of ionic bonding and distinguish it from covalent bonding.
· Write the name of a hydrated compound.
· Describe the “sea of electrons” model of metallic bonding and relate it to metallic properties.


				















3.2 Lewis Structures

· Determine the number of valence electrons in a molecules.
· Draw Lewis structures for simple molecules, including those with extended octets (more than 8e on the central atom) and those that are electron deficient (boron and hydrogen)
· Identify the number of bonding and non-bonding pairs (lone pairs) of electrons in a completed Lewis structure.
3.2 VSEPR Theory and Polarity

· Explain how electron repulsion affects molecular structure.
· Identify the most likely shape of a molecule:
· linear
· trigonal planar (know the sub-shapes)
· tetrahedral (know the sub-shapes)
· trigonal bipyramidyl (know the sub-shapes)
· octahedral (know the sub-shapes)
· Determine the bond angles of the molecule and make a more geometrically realistic drawing of what it would look like.
· Order elements in terms of electronegativity.
· Identify a bond as polar or non-polar and be able to draw a dipole arrow appropriately.
· Determine if a bond is more polar than another bond. (polar covalent)
· Determine if the molecule is polar or non-polar based on the shape and the electronegativity of the atoms involved in the molecule.  
· Be able to explain why the molecule is polar or non-polar using your drawing.
· Give examples of how molecule polarity affects everyday life.


























Understanding Chemical Formulas[image: ]
Take a minute and look at BOTH the chemical formulas AND the drawings.  Then turn the page and answer the questions to explore your understanding.

[image: elementsvscompounds]

Critical Thinking Questions
1. In the formula CH4, what does the “4” tell you about the molecule? (Use a complete sentence please!)




2. Based on the examples you see on the previous page, draw what you think the molecule SO3 would look like:




3. Why is this NOT an SO3 molecule?  Explain.

S
O
O

O






For the  statements in 4 and 5, state whether you agree or disagree.  If you disagree, then explain why and give an example.

4. Elements must contain individual atoms that are not bonded together.




5. Pure substances can only be elements.  (They cannot contain compounds)





6. In your own words, what is the difference between an element and a compound?




7. In your own words, explain the requirement for a substance to be “pure”.
Elements versus compounds            


	Example
	How many elements?
	How many compounds 
	Is it pure?(Y/N)

	Picture #1
	

	
	

	Picture #2
	

	
	

	Picture #3
	

	
	

	Picture #4
	

	
	

	Picture #5
	

	
	

	Picture #6
	

	
	

	Picture #7
	

	
	

	Picture #8
	

	
	

	Picture #9
	

	
	




1. How many atoms of each type are in these formulas?
a. NaCl       	Na =        	 Cl =
b. Na2O	  	Na =        	 O = 
c. NaHCO3	Na =    	    	 H =          	 C =          	O = 
d. K2CO3 	K =           	 C =           	 O = 
e. Ca(NO3)2      	Ca = 	      	 N =         	 O =  
f. Mg(HCO3)2	Mg =         	 H =           	 O =             	C = 




Make an “Atom Counting List” for these compounds	

11.  (NH4)2S				12.  Ni3(PO4)2 





13.  Cr(OH)3				14.  Ba(ClO3)2 





15.  Mn3N4				16.  Cu(CO3)2 





17.  Ca(NO3)2				18.  Al2(HPO4)3		





19.  MgSO4				20.  Ca3(PO4)2 





21. B2(SO3)3				22.  Co2S









Writing Formulas of Ionic Compounds[image: ]
For each of the following, write the correct formula.  SHOW YOUR WORK with an ion counting list.
	Problem
	Cation
	Anion
	Work area!
	Formula
	Name (Leave this blank 
for now.)

	Example
	Na+1
	S-2
	




	
	

	1
	B+3
	F-1
	




	
	

	2
	Ag+1
	N-3
	




	
	

	3
	Cu+2
	O-2
	




	
	

	4
	K+1
	Cl-1
	




	
	

	5
	Fe+3
	S-2
	




	
	

	Problem
	Cation
	Anion
	Work area!
	Formula
	Name (Leave this blank 
for now.)

	6
	Zn+2
	C-4
	




	
	

	7
	Li+1
	Se-2
	




	
	

	8
	Ca+2
	N-3
	




	
	

	9
	Cs+1
	P-3
	




	
	

	10
	Mg+2
	F-2
	




	
	

	11
	Al+3
	S-2
	




	
	





Simple Ionic Compound Practice [image: ]
Predict the formula of each of these compounds based on the charge of the ions involved.  BE SURE TO SHOW YOUR WORK WITH ION COUNTIN LISTS.  The first is done for you.		
1. Cesium nitride						WORK AREACs+       N-3
Cs+       
Cs+       
+3	-3

Cs3N

2. Strontium fluoride
3. Aluminum oxide
4. Sodium selenide
5. Potassium iodide
6. Beryllium bromide
7. Aluminum nitride
8. Barium chloride
For these last two, what mistakes were made in writing the formulas?

9. Calcium phosphideCA3P2

10. magnesium sulfideSMg2



Polyatomic Ion Notes   [image: ]

Definition:  A polyatomic ion is….


Which of these is a polyatomic ion?

Cl-		SO4-2		PO3-3		O-2		Na+		MnO4-


NH4+		S-2		I-		CN-		OH-		N-3

Most polyatomic ions are cations or anions?   What is the one exception?



All ionic compounds are made up of one positive ion and one negative ion.  Draw a line dividing the positive side and the negative side in each of these.

NaClO3			__________________________________________
BeSO3			__________________________________________
KMnO4			__________________________________________
Li2CO3			__________________________________________
Mg(NO3)2		__________________________________________
Sr3(PO4)2		__________________________________________
Ca(OH)2		__________________________________________
KCN			__________________________________________
NH4Cl			__________________________________________
Ba(NO2)2		__________________________________________

For each of the compounds above, write a name.


Polyatomic Ion Practice [image: ]
Determine the formula for each of these compounds:
	Compound
	Formula and Charge of cation
	Formula and Charge of anion
	Compound Formula

	Sodium carbonate


	
	
	

	Aluminum chlorate


	
	
	

	Calcium nitrate


	
	
	

	Magnesium permanganate


	
	
	

	Ammonium sulfate


	
	
	

	Ammonium sulfide


	
	
	

	Lithium hydroxide


	
	
	

	Strontium cyanide


	
	
	

	Calcium fluoride

	


	
	






[image: Unit 4 010]


Transition Metal Notes  [image: ]
Highlight the multivalent atoms on this periodic table.
[image: ~LWF0005]
Example: manganese (IV) chloride


Transition metal compounds contain a roman numeral.   The roman numeral tells you the _____________________ of the compound.

+1 = 		+4 =
+2 = 		+5 =
+3 =


Why do we use a roman numeral for transition metal compounds, but not others? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Formulas of Transition Metal Compounds
	Compound
	Cation
	Anion
	Formula

	Copper (I) sulfide

	


	
	

	Iron (III) cyanide


	

	
	

	Nickel (II) sulfate

	


	
	

	Cobalt (III) oxide

	


	
	

	Chromium (II) nitrate

	


	
	

	Titanium (IV) Bromide

	


	
	

	Scandium (II) nitrite

	


	
	

	Cadmium (III) acetate

	


	
	

	Lead (IV) Iodide


	
	
	

	Vanadium (V) hydroxide


	
	
	

	Niobium (II) phosphate


	
	
	





Naming Transition Metal Compounds
Write a name for each of these compounds.  Show your work.
Keep an eye out for the three compounds that do not need a roman numeral!!!!
	Problem
	Formula
	Work area!
	Name 


	Example
	Cu2S
	




	

	1
	Fe(NO3)3
	




	

	2
	ZnBr2
	




	

	3
	TiO2
	




	

	4
	MgSO4
	




	

	5
	Ni(OH)3
	




	







	Problem
	Formula
	Work area!
	Name 


	6
	V(C2H3O2)2
	




	

	7
	Co3N2
	




	

	8
	Al(CN)3
	




	

	9
	ScPO4
	




	

	10
	FeCl2
	




	

	11
	Ag2S
	




	




Ionic and Covalent Bond Notes [image: ]
1. Highlight the metals and the non-metals in this periodic table.  
[image: Unit 5 028]

2. Ionic bonds must be between a _________________ and a _____________
3. Covalent bond are made between a ______________ and a ____________
4. Label the compound as ionic or covalent:

N2O				K3N
____________                    ____________

			NaNO3			SO3
____________                    ____________

5. Compounds that are ionic are called _______________________.

6. Compounds that are covalent are called _____________________.



7. Describe an IONIC bond and draw a model:





8. Describe a COVALENT BOND draw a model:


Ionic versus Covalent Practice [image: ]


	Compound
	Is the compound Ionic or Covalent?
	Is it a Molecule or Salt?
	Provide a name for the IONIC COMPOUNDS ONLY

	N2O5

	
	
	

	MgSO4

	
	
	

	NaCl

	
	
	

	K3PO4

	
	
	

	H2O

	
	
	

	NH3

	
	
	

	P4O10

	
	
	

	C2H6

	
	
	

	PF3

	
	
	

	SBr6

	
	
	







 
Naming Covalent Compounds [image: ]
Covalent compounds are named using prefixes.

	Number
	Prefix

	1
	Mono

	4
	

	2
	

	8
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	



Provide formulas for each of the following compounds.

	Name
	Formula

	Nitrogen trihydride

	

	Diphosphorus pentoxide

	

	Hydrogen monoiodide

	

	Bromine pentafluoride

	

	Carbon dioxide

	

	Iodine tetrafluoride

	

	Dihydrogen monoxide

	




Covalent Compound Naming  [image: ]
Provide names for each of the following compounds.

	Formula
	Name

	ClF3

	

	NO2

	

	BF3

	

	C4H8

	

	PCl5

	

	CO

	

	Cl2O7

	












[image: http://blog.science-matters.org/wp-content/uploads/2012/04/Water-2D-flat-300x233.jpg]  		     [image: http://i1.cpcache.com/product_zoom/113327320/lithium_postcards_package_of_8.jpg?height=250&width=250&padToSquare=true]CP Chemistry


[image: http://blog.science-matters.org/wp-content/uploads/2012/04/Water-2D-flat-300x233.jpg]  		     [image: http://i1.cpcache.com/product_zoom/113327320/lithium_postcards_package_of_8.jpg?height=250&width=250&padToSquare=true]CP Chemistry


Need help with Chem?  Go to www.mrjoneslhsscience.weebly.com	       42
[image: http://mirrors.creativecommons.org/presskit/buttons/88x31/png/by-nc-nd.png]All rights reserved.  Zach Jones		41
One of each!!!
Both Non-metals!











Naming and Formula Writing Challenge! [image: ]
1. To the left of the number: Identify if the compound as 
	I = Ionic     C = covalent			If it is Ionic, then cross out the “prefixes?”
2. Does it need a Roman numeral??? If yes CIRCLE the question number
3. Complete the name if you are given a formula.  Give a formula (remembering to check charges if you are given a name.
______1. Al(NO3)3	____________________________________________________         	prefixes?

______2. FeCl3	____________________________________________________		prefixes?

______3. CS3	___________________________________________________		prefixes?

______4. TiO2	___________________________________________________		prefixes?

______5. CaCO3	___________________________________________________		prefixes?

______6. Cu(NO2)2	___________________________________________________		prefixes?

______7. Sn(CN)4	___________________________________________________		prefixes?

______8. Ba3(PO4)2	___________________________________________________		prefixes?

______9. N2O4	___________________________________________________		prefixes?

______10. Ag2SO3	___________________________________________________		prefixes?

______11. NiSe2 	___________________________________________________		prefixes?

______12. P3O5	___________________________________________________		prefixes?

______13. Sn3(PO4)2	___________________________________________________		prefixes?
	
______14. N7Cl3	___________________________________________________		prefixes?
	
______15. LiOH	___________________________________________________		prefixes?

______16. Manganese (III) bromide________________________________________		

______17. Calcium acetate_____________________________________________		

______18. Sulfur dioxide_____________________________________________			

______19. Tin (IV) sulfate_____________________________________________		

______20. Zinc hydroxide____________________________________________

______21. Lead (IV) nitride_____________________________________________

______22. Copper (II) Chlorate____________________________________________

______23. Carbon tetrachloride_____________________________________________

______24. Ammonium phosphate________________________________________

______25. Diphosphorus pentabromide________________________________________

______26. Barium cyanide_______________________________________








Lewis Structure Notes [image: ]

Lewis structures show how electrons are shared in an atom.

H2O

	Label the bonded pairs (BP) of electrons and the non-bonded pairs (LP)
[image: http://t0.gstatic.com/images?q=tbn:ANd9GcQx8l_j12M6xFUd3rvy8-9oQgSurM0blUcv920Xe8tkZHOed2XKgJ1l_A]

Steps for drawing Lewis structures:						Example:
1.  Count the valence electrons
2.  Arrange the atoms.  (symmetry if possible!)
3.  Electrons on the outside atoms
4.  Electrons on the inside atom
5.  Check octet rule!



Naming/Formulas Worksheet		Name ____________________Per ___





Basic Lewis Structure Practice  [image: ]
Basic Lewis Structure Practice
	Formula
	Number of v.e.
	Lewis structure

	NCl3
	N= 
Cl=
Cl=
Cl=

Total:
	


	OF2
	



Total:
	

	XeBr2
	



Total:
	

	HCl
	



Total:
	

	SiI4
	



Total:
	

	BF3
	



Total:
	








Challenging Lewis Structure Practice  [image: ]

Example: CH2O




	Formula
	Number of v.e.
	Lewis structure

	SeS2
	Se= 
S=
S=



Total:
	


	CO2
	





Total:
	

	NCO
	





Total:
	(C is the central atom)

	SOCl2
	




Total:
	(S is the central atom)






VSEPR Theory Notes  [image: ]
VSEPR – 
There are 5 main shapes that molecules can take.  
Shape 1: 
	Number of Electron Pairs around the central atom
	Example
	Drawing of the shape
	Shape name
	Bond Angle

	1
	



	


	

	

	2
	

[image: http://4.bp.blogspot.com/_D2Wvf2DlD6o/TNny3xaPJoI/AAAAAAAAACc/fSxn1kB9JOk/s1600/carbon%252520dioxide.jpg]

	
	
	



Shape 2:
	Number of Electron Pairs around the central atom
	Example
	Drawing of the shape
	Main shape name
Specific shape name
	Bond Angle

	3
	[image: http://www.vias.org/genchem/img/valel_bf3.png]
	


	

	

	3
	
[image: http://ibchem.com/IB/ibfiles/bonding/bon_img/SO2.gif]
	
	
	




Shape 3:
	Number of Electron Pairs around the central atom
	Example
	Drawing of the shape
	Main shape name
Specific shape name
	Bond Angle

	4
	[image: http://www.chemeddl.org/resources/models360/files/6393/cf4.png]

	


	

	

	4
	
[image: http://www.uwplatt.edu/~sundin/images/lewnh3.gif]




	
	
	

	4
	
[image: http://ts2.mm.bing.net/th?id=H.4589513081487813&w=264&h=184&c=7&rs=1&pid=1.7]





	
	
	








Draw each molecule more accurately and identify its specific shape name.
	Number of Electron Pairs around the central atom
	Example
	Drawing of the shape
	Main shape name
Specific shape name
	Bond Angle

	
	[image: http://edtech2.boisestate.edu/lindabennett1/images/NCl3%20Lewis%20Dot.jpeg]

	


	

	

	
	[image: http://www.proprofs.com/quiz-school/upload/yuiupload/1240174075.jpg]
	
	
	

	
	[image: http://www.chem.ufl.edu/~itl/2045/lectures/15_3fig.gif]
	
	
	

	
	[image: http://www.chemeddl.org/resources/models360/files/6393/cf4.png]
	
	
	

	
	SeCl2  (Draw the Lewis structure!)





	
	
	

	
	PH3  (Draw the Lewis Structure!)





	
	
	

	
	H2S (Draw the Lewis Structure!)





	
	
	


	Number of Electron Pairs around the central atom
	Example
	Drawing of the shape
	Main shape name
Specific shape name
	Bond Angle

	
	BH3  (Draw the Lewis structure!)






	


	

	

	
	CCl4  (Draw the Lewis structure!)






	
	
	

	
	AsH3 (Draw the Lewis structure!)






	
	
	

	
	HI  (Draw the Lewis structure!)






	
	
	

	
	AlCl3  (Draw the Lewis structure!)







	
	
	






Shape 4: Number of electron groups:
Drawing			Bond Angles			Name:












Shape 5: Number of electron groups:
Drawing			Bond Angles			Name:




Molecular Shapes Practice    [image: ]
For each of these molecules:
· Draw the Lewis structure
· Draw a more accurate model of the molecule
· Predict the shape name and bond angle

	Molecule
	Lewis Structure
	Draw an accurate model
	Predict the shape name and bond angles

	NF3






	
	
	

	H2S






	
	
	


	IBr4-





	
	
	

	SeS2





	
	
	






	Molecule
	Lewis Structure
	Draw an accurate model
	Predict the shape name and bond angles

	BCl3






	
	
	

	OF2






	
	
	

	AsCl3





	
	
	

	XeF4





	
	
	

	KrBr2





	
	
	






	
[image: CP Unit 3 014]





Polar Bonds Notes  [image: ]
Define a polar bond:


What is the most polar kind of bond?


Define Non-polar Bond

Which of these are polar covalent bonds?  (For those that are, draw the dipole)
Se-O		P-P		O-N		Cl-Br		O-O		

Which of these polar covalent bonds would be the most polar?  

			C-N		C-F		C-O	

[bookmark: _GoBack]
[image: CP Unit 3 019][image: CP Unit 3 020]




Naming a compound


Is it Ionic or Covalent?


Ionic


Covalent


Use prefixes!
End with -ide


No prefixes!
Roman numerals! (transitions metals)
Polyatomic ions!
End with -ide (if no polyatomic ion)




















image3.emf

image4.png




image5.png
Elements:

g ® @ .0l L8 =

@ A @ = o Y geo
Na ¢ 02 Clz
Compounds:

NaCl CO, CH,4 NH;

Pure Substances:

P RN R P N
() @,@@@
CHy4 Cly

Mixtures:

O® | &
3 © @ .
g % |0 & © 09 |gPe™0 @%@ Yo g
N and O, CO,, Cl, and C Salt water (NaCl CHsand CO,
and H,0)

@





image6.png




image7.png




image8.jpeg
POLYATOMIC PRACTICE PROBLEMS

1) CaSO3

2) LiClIOs

3) KMnOq4

4) HCH30;

5) Sr(CN)2

6) NaHCO;

7) (NHj)i3N

8) AIPO4

9) sodium hypochlorite
10} calcium oxalate

11) potassium carbonate
12) magnesium hydroxide
13) calcium phosphate
14) aluminum hydrogen phosphate
15) ammonium sulfate
16) aluminum silicate

17) ammonium nitrate

&




image9.png




image10.png
(652) (8s2) (252) (2s2) (152) (2v2) (zve) (eve) (vv2) ozgz | o8ez 0°'1E2 ozez | (L22)
wmogen |wnnorspoen| wnes | wnumewum | wnsowso | weiewes | wnino | wnppewy | wnuomd | wndmden | wnwein | wnumomois| wnuods | whnow
°oN PN wg s3 1ol g wo wy nd dn n ed uL oV #
201 1oL ook 66 86 26 96 56 v6 €6 26 16 06 68
o€LL | 6891 | €29+ | 6v9L | sgoL | 68SL vost | (svh) | ZwpL | eovi | Lovl | 68EL
wnigionA Wi | wnwion | wnisoisAa | wnasel whpewes wnukpoon wnieo | wnusuier
aA 13 oH Aa ar ws wd PN ad 20 el
oz 89 29 99 s9 29 19 09 65 85 R
(692) (992) (s92) (292) (€92) (z92) (192) (092) 0922 (ez2)
wrmmoiiry | wevmogin | umonn ety S IR
unn aun oun sun yun dun bun A 4| ew
oLk 604 80+ ok 90t sok volL €ot 88
(z22) (o12) (602) 0602 2202 9002 | 0L6L z26l 2061 2'98L gest 6081 s'8LL 0521 eLEL
vopey oupmisy | wnwopd | wnuma | peen fngiow | pioo Gpni | wnwso | wowews | vesbuny | wmewer | wewen | wmsemy | wnes
uy w od ] ad 6H ny a so oy m eL H m x| e8
98 s8 ve e8 28 o8 6L 1 9z sz v €L 2L %3 95
cier | oegzL | ozt | giar [ s veiL | 620k 6201 | Lok (86) | vese | 1626 | zz16 | 1688 | 2zou8 | st'ss
Gouex supor | wnimier | Avownuy it wnpu | wniipeo | oIS wnipous | wweuiny | wnneuios. [wnospakion | wmaon | wnooorz | whma | wanons | wnpam
ox 1 oL as us ur () by uy ny oL on an iz A is ay
S €5 25 15 05 6v 8y e st v ev 2y 3 o 6e 88 28
og'es 66, | 9682 | 26vs | 197@L ec'so | veeo | e98s | ee8s | sgss | vews | oozs | veos | ey | 9ewy | so0r | oL6E
otk | euworg | wnuses | owesn | wnuewioo ouz soddoo | 1N w00 o | eseustus | wnwono | wnpeuen | wnumnt | wnipuess | wnoreo | wnsseiod
Y 18 °s sv uz no N ) o un a0 A [ °s eo B
9 se ve €€ og 6z 82 z 92 sz vz €2 2z 1z 0z 61
seee | svee | coze | ze0e ievz | 6622
oty nuns | snioudsoua wnisoubon | wnipos
v S d L) eN
8L 9t st 2L i)
810z | 006k | 009k | LOWL 106 v6'9
oo ounons | wesko | usbomn weheg | wona
oN 4 ) N °g n
ok 6 8 2z v €
8t zt 91 st | e 8 T L PR T e € z g
VilA VIIA vIA VA [ & I iA_| aAn | eA | an ai vi

sjuawajy ay} Jo ajqe] 31poiad ayl

800'L
ueBOIPAH





image11.jpeg
1 2
H He
Hyaragen Hatum
1.0079 4.003
3 4 Atomic —»{1 5 6 7 8 9 10
- |~ Symbol
Li | Be Number, H“ B([C|IN]|]O F | Ne
witwm | Berylium __w Hydroaen Boon | Caton | Niogen | Omgen | Fuonns Neon
6941 | 9.012 | Element Name 1.0079 4~ Atomic Weight 10.811 | 12.011 | 14.007 | 15.999 | 18.998 | 20.180
L A2 (most stable isotope of radioactive 13 T4 35; 18 7 a8
Na | Mg elements in parentheses) Al Si P S Cl | Ar
Soum | Magnomaum Aumioum | Stcon | Phosphous | Sums | Criorne | Argon
22.990 24.305 26.982 28.086 | 30.974 32.066 | 35.453 39.948
19 20 21 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36
K |Ca|Sc|Ti| V|[Cr|Mn|Fe|Co| Ni [Cu|Zn|Ga|Ge| As| Se | Br | Kr
Potmssium | Calewn | Scandum | Twanum | Vanasum | cnvomium | Manganese | ron Coban | niowot | Comper | zme | Getwm | Gemamum| Arsanc | Seenm | Bromne [ kypon
39.098 40.08 44.956 | 47.88 50.942 | 51.996 | 54.938 | 55.847 | 58.933 58.69 63.546 65.39 69.723 72.61 74.922 78.96 79.904 83.80
37 38 39 a0 a1 a2 43 aa a5 a6 47 a8 a9 50 51 52 53 54
Rb|(Sr| Y| Zr| Nb|Mo| Tc|Ru|Rh|Pd| Ag|Cd| In {Sn| Sb} Te| I | Xe
auigum | suonmom | viwm | Ziconum | Nobum |Moybdenu | Tchnetum | Rutheniom | Rnodum | patacm | Siver | caomum | indum To | Animony ) Toturum | wane | xanon
85.47 87.62 88.906 | 91.224 | 92.906 95.94 (98) 101.07 | 102.91 106.42 107.87 | 112.41 114.82 18.71 121.75 127.60 | 126.90 | 131.29
55 56 71 72 73 7a 75 76 77 78 79 80 81 82 83 84 85 86
Cs|BajLu| Hf | Ta| W | Re|Os| Ir | Pt | Aul|Hg| Ti | Pb| Bi | Po] At | Rn
Cosium Barium Luetan | Hatoum | Tantium | Tungsten | Rnsaum | Osmiom tidium Platinum Gold Meccory | Thatium Load Bismuth | Polonum §  Astatine Radon
132.90 137.33 174.97 178.49 180.95 183.85 186.21 190.2 192.22 | 195.08 | 196.97 200.59 | 204.38 2072 208.98 (209) (210) (222)
87 88 foa 104~ 105 [106 107|108 [109  [110 111 112 113 114 115 116 117 118
Fr | Raj Lr | Rf | Db | Sg | Bh | Hs | Mt |Uun|Uuu|Uub|Uut|Uuq|Uup{Uuh|{Uus|Uuo
Francium | Radium § Lawrencium) } Ruthartorciom| Dubnim | Seaborgum | Bonrium | Hassum | Meineriom | Ununnism | Unununium | Ununbium | Unutriom [ ununquad | Ununpentium | Unushexiom | Ununsaptien | Unusoctium
(223) (226) § (260) | (261) (262) (263) (262) (265) (266) (269) (272) (217
K— 57 58 59 60 61 62 63 64 65 66 67 68 69 70
La|Ce| Pr{ Nd|Pm|Sm|Eu | Gd| Tb | Dy| Ho| Er | Tm| Yb
Lantnariam | Carum | Prasacdymiun| Noocymium | promathium | Samarium | Eurcpiom | Gadotiiurn| Tortium | Dyspromr] Hotmium | Eroen | huium | vnertium
138.91 140.12 | 140.91 144.24 (145) 150.36 | 151.25 157.25 | 158.92 162.50 | 164.93 | 167.26 168.93 173.04
89 90 91 92 93 94 95 96 97 98 99 100  [101 102
Ac| Th|{Pa| U | Np| Pu|Am|Cm| Bk | Cf| Es | Fm| Md [ No
actium | wrorum | protactiium | ranium | Neptomum | Phaonim | Amercim | Cunum | semetn | cattornum Farmam Nobelum
(227) | 232.04 | 231.04 | 238.03 | (237.05)| (244) | (243) | (247) | @2a7) | (251) | @54 | (257) | (258) | (259)
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Molecular Shapes

Before we further discuss VSEPR theory and molecular shapes, tw to match the
correct shape the shape name. (Hint: Look closely at the name. What
information is given to you in the name.)

1. tetrahedral A, OO0
2. T-shape B. %‘8

3. linear c. 9ux.0
4. trigonal planar . o

5. octahedral E. 0§

6. pyramidal F. O§g§>

7. bent G. Ot
8. square planar H.

9. trigonal bipyramidal L

10. see-saw J -

11. square pyramidal K.

bod §
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Molecular Polarity

1. Identify the &+ and 8- atom in the following bonds:

a. P-H b. C-N c. $S-0 d. Se-Cl

2 State two conditions which are necessary for a molecule to be polar.

3. Sketch the VSEPR theory geometry for the following molecules. Predict if the molecule is
polar or not. IF THE MOLECULE IS POLAR, predict the dipole moment for the molecule.

Formula Lewis Structure VSEPR Geometry Polar / Nonpolar
a. NFE [T
3 F _—7, _E-
H }.5' 3
b. OCl A e u
’ ‘CA-O-C
:C;“;
e R e
v '.I .o
C{ :
d. SO,
:Q — 5 = Q
¢. CHBr e
H- (;; H
H
f. HCN

H-C= N
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4. Draw the Lewis structure, predict the molecular geometry, and then predict whether the
following molecules will be polar or not.

Lewis Structure Molecular Geometry Polar/Nonpolar
a. SiBr,
b. AsF;
c. KrF
d. XeCly
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