Sci 10 – Unit 2(4.1)

· Atomic Theory and Bonding (Notes)

Atomic Theory and Bonding – Notes

What Are Atoms?

An atom is the smallest particle of any element that retains the properties of the element.  The particles that make up an atom are called subatomic particles.  Atoms are composed of three subatomic particles:  protons, neutrons, and electrons.

	Name
	Symbol
	Electric Charge
	Location in the Atom
	Relative Mass

	Proton
	p
	1+
	Nucleus
	1836

	Neutron
	n
	0
	Nucleus
	1837

	Electron
	e
	1-
	Surrounding the Nucleus
	1


Nuclear charge is the electric charge on the nucleus.  This charge is always positive, since the protons have a positive charge and the neutrons are not charged.  Atomic number is the number of protons.  The nuclear charge or atomic number is given in the top left hand corner of the element box for each element in the periodic table.

[image: image1.jpg]The covalent compound hydrogen fluoride




How Does the Periodic Table Provide Information About Elements?

In the periodic table, each element is listed according to its atomic number.  Each row is called a period.  Each column is called a group or family.  Metals are on the left side and in the middle of the table.  Non-metals are in the upper right corner.  The metalloids from a staircase toward the right side.  The block of elements from groups 3 through 12 are the transition metals.  Elements in the same chemical group or family have similar chemical properties.  For example, group 17 contains very reactive non-metals known as halogens (ie: fluorine, chlorine, bromine, etc...).  Group 18 contains the non-reactive noble gases.
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How Do Bohr Diagrams Represent Atoms?
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A Bohr diagram shows the arrangement of subatomic particles in atoms and ions.  Electrons are organized in “shells”.  The first shell holds a maximum of two electrons; the second shell a maximum of eight.  When this shell is filled, it is called a stable octet.  The outermost shell containing electrons is called the valence shell.  The electrons in this shell are called valence electrons.  These electrons are involved in chemical bonding.  When an atom forms a compound, it acquires a full valence shell of electrons and achieves a stable, low energy state.  On the periodic table, elements in Group 1 have 1 electron in the valence shell, elements in Group 2 have 2 ( a lone pair), elements in Group 3 have 3, and so on.

What Are Ionic and Covalent Compounds?

There Are Two Basic Types of Compounds: Ionic and Covalent;

1. Ionic compounds:  When atoms gain or lose electrons, they become electrically charged particles called ions.  An ionic compound contains a positive ion (usually a metal) and a negative ion (usually a non-metal).  In ionic bonding, one or more electrons transfer from each atom of the metal to each atom of the non-metal.  The metal atoms lose electrons, forming cations.  For example, aluminum forms a 3+ cation as a result of losing three electrons.  Some metals are multivalent and can form ions in several ways, depending on the chemical reaction they undergo.   For example, iron is a multivalent because it can lose two or three electrons to become a Fe2+ or FE3+ ion.  The non-metal atoms gain electrons, forming anions.  Chlorine gains one electron and forms a 1- anion.
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The Common ions are sometimes shown in the upper right-hand corner of the element’s box in the periodic table.  For a multivalent metal, the most common charge is listed first.

2. Covalent compounds:  In covalent bonding, the atoms of non-metal share electrons with other non-metal atoms.  An unpaired electron from each atom will pair together, forming a covalent bond.  These two electrons are sometimes called a bonding pair.

[image: image5.jpg]The ionic compound sodium chloride
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What is a Lewis Diagram?

[image: image7.jpg](z92) (652) (852) (252) (ese) (L52) (2ve) (Lve) (eve) (rre) (2e2) 0882 0'Lee 0'¢ee ‘Aliganyeu 1noo0 jou op Yyolym sjuswe|e
wnjouaime uinljagoN | - Wwniaz|apusiy Wwniugay wngisuig |- wnwoges wniayiag woung | FSuwnouewy | TG wnoing Hw wriurgdaN . wnjuein’ | waunoelolg . uinpoul. 10 adojos| umouy }seq 10 9|qejs
, £ + -
1|4 ON|.c PN wy s3 19 ooa | gl auyliE nd [T dNTEE D | ed uL ISow oy} Jo ssew eyl st
| | b 7 4 9 g iz v sasayueied ul enjea Auy
+8 B0l li#e 2ol [ Fe a0l kel 0ol ve 66 [ te a6l sell a6l FEl Hios | 40 GBIl ti Fpe G iee | 59s gk s L1 [y 06 d
06L) 0'eL) 6891 £L9) 691 Ge9l | | &8sk £4S1 02sl 051 (S¥1) el 6071 Lovk ‘00°2L 1B ZL-0 JO SSBW U0 paseg
wnnaing WinigspA wnny L wigg wniwjoH wnisoldsAg | wnigs] wriuopes wndoing ant j d AposN  |wnjwApoaseid : wnuan
N7 4z 9A |4z WL 13 OH ,>n_ + 9l PO [,z N3 |, WS Wwd| PNy Ad|., 2D
+e i el oz ili+elieall el iga lite |29 lten 99 lie 69 l+e’ w9 | H+6eg | e izg kel LG | kel 09 | He 0 66 | +E Ll 8G
SEEIN
sasen yue3 s|elsN
a|goN  suabojeH aule)y ey
(v62) (&) (e62) (882) (6ge) || (vee) | |(sge) | (esey|  (18e) (992) (s92) (292) (e92) (e92) (t92) | (z22) (922) (ece)
wnnoounun @ wnpdasunup Xeyunupy uadunun ] _, n E:Ec:c:; wniqunun | wniuebusoy | wnapesuieq wnuauiisy WINISSEH wnuyog wnibioqess wnugng " [ wripiopayiny wniujoy wnipey . winisuey
onnjy snn| unn| dnn| bnn| nn| qnn by sa N SH ug bs qa 3 ay By [l
8Ll LLL 9l SLL i gLl ZIE LEE oLl 601 801 10} 901 501 volL l+e 68|+ 88 |+ /8
(eee) (012) (602) | 0602 2,02 ¥'¥02 | 9002 0'L61 1°G61 ccBl 2061 2981 ge8l 6081 G8LL 6'8EL £ LEL 62El
uopey auljeIsy wnjuopRd yinlwsig pee] winieyL Ainosapy plen wnuield wnipuy| wniwsQ | wniusyy ussbuny. wneuel wnjugeH winueyjue] wnieg wnisag
uyd v + Ood +G g + qd +g 1L +| mI +| ny +z id +p 1] +p ;woﬂ +) 94 M el JH en eg | WU
0 98 |~ | . cgflte i waif+e vep ke les | H] | lalltel 08 [+ 6L Ly 8L (e 2L HE 90ty S H9 v S By eate 45| te eS| isS
g LEL 6°921 9/2) g'lgl 8L i T R e W o ac 620} L LOL (86) 6'G6 6'c6 216 688 9/8 | @ s58
uousy auipo| wnunjaL Auowguy ; Ui wnipu) ' wniwpe) JeA|IS wnipe|ed wnipoyy winluaying wrieuyoa) wnuapgh(oy wnigoiN WiniuooNz WinlgA wnjuons unipigny
ax I 8L, 9S|:z US u PO Bv |+, Pd |y UH |4, NH 91 |4c ON |+ 9N 1z A S qy
ol w5 = "Tes -2 eskEel lisi{E | 0s it ey e i ier syl vl dopil e sy E e |ln 2 snl e e el Ik liEm oy [EE ieE | te  BE [l ue
88 66 06L 6L 92| 1 169 ¥'59 5'€9 285 685 865 615 0'2s 605 6LV 0'S¥ L0 168
unjdAry sulwoig wniusjag oluasly EE:«EEQ wniesy U7 J1gddop |oIN \leqoD ol asauebuepy winiwoiyo Wnipeues wnjuey|| wnjpuesg wmoen | wnissejod
» ig s sy] e9| e Uz o MO LN | on s el ul ol g | e L o8 eo b
0 ge = sell-2 w8 =8 celitriicell+eidie sz loF | e 6z 4z gelle il g ke G Gell gl cetieli b e el il e Refanitel| 2 0g [t
gee |  see| ree| oreln ieel] e !.H!.HHH[‘I'HH vz [ Wi ee
uofiy auuojyn inyding snioydsoyd uoaIIS WU wrisaubepy wnipos
1y 12 S d sy v B EeN
o hie el S mn o [ S G A +2 2Tl |* 1L
s
zoe 061 091 ok Ok 80l - 06 69
uoap auyon|4 usfiixQ usBomiN uoqredy uoiog 6LV le—— SSE\ OlWOolY wnikiog wmyin
oN 4 0 N ) q9 wnjuey| te—— sweN ag 1
gl opl = 6lli-ey Histieliia 9 g be L —— [oquiAs
(s)ebureyo uo| —— 1
v ée 1agquinN 21Wo:
o7 T T S e T o A Py
wnyjeH
9H SITVI3IN-NON SIVIIN
0 z

SLN3IN3IT3 3HL 40 3719V.1 21a0Ild3d




A Lewis diagram illustrates chemical bonding by showing only an atom’s valence electrons and its chemical symbol.  Lewis diagrams can be used to represent elements, ions, and compounds.


Sci 10 – Unit 2(4.1)

· Atomic Theory and Bonding (Notes)
Atomic Theory and Bonding

Directions:  READ pages 168-180 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Atomic Number

Compo
und

Covalent Bonding

Ionic Bonding

Ions

Molecule

Valence Electrons

Atoms
2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;
a. In your own words, describe the different parts of an atom.  Be sure to include a description as to the characteristics of each part.  (2 mks for the quality of explanation and inclusion of details)
b. In your own words, explain why the nuclear charge of a nucleus is always positive and explain why atoms become ions.  Be sure to state the difference between cations and anions  (2 mks for your quality of response and inclusion of details)

c. In your own words, describe the difference between ionic and covalent bonding and provide an example of each.  (2 mks for the quality of explanation and inclusion of examples)
d. Complete the following table.  The first two rows have been done for you.  (8 marks for correctly completing the table).
For extra help check out: http://education.jlab.org/qa/pen_number.html
	Element Name
	Atomic

Number
	Ion

Charge
	Number of Protons
	Number of Electrons
	Number of Neutrons

	potassium
	19
	1+
	19
	18
	20

	phosphorus
	15
	0
	15
	15
	16

	
	3
	0
	
	
	

	
	
	2+
	20
	
	

	nitrogen
	
	3-
	
	
	

	
	5
	0
	
	
	

	argon
	
	
	
	18
	

	
	13
	
	
	10
	

	chlorine
	
	0
	
	
	

	
	
	
	11
	10
	


3. Use the tables below to draw Bohr model diagrams for the following atoms, ions and compounds.  Then use the other tables to draw Lewis diagrams for the following ionic and covalent compounds.
You will be marked out of 12 for your ability properly draw Bohr models and Lewis Diagrams.
Total: ____ / 34
	Bohr models for atoms and ions.

	neon atom
	sodium ion
	sodium atom
	fluorine ion

	
	
	
	

	Lewis diagram for each of the following elements

	Ionic Compounds
	Covalent Compounds

	Boron (B)
	Nitrogen (N)
	Aluminium (Al)
	Chlorine (Cl)

	
	
	
	

	Lewis Diagrams for ionic and covalent compounds

	sodium  oxide
	potassium chloride
	carbon dioxide (CO2)
	silicon tetrachloride (SiCl4)
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The Bohr Diagram for a Potassium Atom
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