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r ELECTRONS AND CHEil\ICAL BONDIN6:

A. Combining Atoms Through Chemicol Bondinq:

t l .Chemicol bonding is the

to form new substonces.

of cAfa nT

,  [ '  { ' t '

s?e C'f #-i le'a,:!'.

together is colled

? .

3 .

The properties of the new substonces

An interoction thot huii!l 2 otoms

j

i

o 6 hrrtt Va(

B. Electron Number ond Orgonizotion:

()rne f irst energy\
level is closest '\

lo thp r)u4leus 
- 'r

and can hold up \
l o 2 e l e c t r o n s .  ,  * \

. - 4

electrons in the
i i
l ,  I  -  ^  . {  {

otom Ul r \t' \.

I

1. Remembe?,,,otoms hove no chorge, so the otomic

*r ,nllei olso is the number of i'\Jl

2. Only electrons in the obTe{^ ene?gYlevel moke

chemicol {eCctctrs

3. Ef ectrons in the D t"f a' energY level ore colled

v t":l( n &- electrons.

-$ Electro"s rvi l l  begin t i l l ing t lre

/--/ seron<l enerlry level onll after
the firsl level is full. The second
energy level carl hold up 1o 8

" eledfons.

\ rtr" third energy level in this
model ol a chlorine atom has
only 7 ele(trons, so the alom has
a tolal of l7 electorls. This outer
level of the atom is not full.

&{L

wr

c ' ,

1 .The ftu fl tf gi- of

determine whether the

outer level



outer energy level.

IT TONTC BONDS:

A. Forming fonic Bonds:

1 . An ionic bond forms when electrons are T(,-tn > le 'rr<

from one (ifu)^ to onother.

2. During lc'r1lL bonding, t ortW-votence electrons

ore tronsferred.

3. When on otom goins or loses on ltfrttr,ryr it is no longer
- l n . - . ^  - \

, insteod it is u t' \L;i\1((

4. An otom thot hos o chorge is colled on /(;t l .

B. Forming Positive fons:

l. An otom thot loses on electron becomes Daat i

them eosily.

Forming Negotive lons:

1. An otom that ooins on electron becomes $e(1r ttlK-

4'{Y tfiul electrons to hove o *-u | ,i
I

/-\.'\
becouse now it hos fewir O{rf i lU thon {t rcfti

2. iAetols hove [A; 
"oX" 

electrons, so they f cse-

becouse now it hos rd6r? €l<ctl '; i lt thon lJi-fl i l '
, . . -

2. Nonmetols hove on olmost -{-u l! outer ene?W level, so

Atoms thot hove ]fi. volence electrons do i\of bondl

Atoms bond by

o

$
B.

€-,ff
electrons to get a full outer shel'

t
they tend to



\,
V  \ n \ l '

f, fr r'\'to--
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C. 6ain or Lose? z

D. Ionic Choroe Proctice:

Element Metol or
Nonmetol

# of e's in
lost shell

6oin or
Lose?

fon Chorge

Nickel IT\ ac( liisC r
Iodine I'i 7 1(1in
Sulfur N Q,

c7{.lit\

Cesium ()1 t c5<- r
E. Ionic Compounds:

1. When ionic bonds form, the L of electrons lost by the

{\ct*- otoms eguols the number 1utru i- by the nonmetol otoms.

2. The@fiieg,t is now {zrr tv L /---=\
//---t--'-\ 7fi*\

becouse the cho?ges of the //1\\ /,2\\. 8 ,  r_e  v ,  ( [ (  wu  ) l )  +  I I (  n  ) l l
t'rn5 concel eoch other. V , V

o. The ions stoy together /A\*,ft.r. The ions stoy together ,7n''14\
becouse ii;' p') riej otroct t! (L,utA( *il

-  \Y- ' \*r /- /

Element Metol (M)
Nonmetol (N)

Electrons in
outer shell

Lose or 6oin
Electrons?

O)C/6EN N ta 4 t t t \
GOLD ilr 1ci5c,
BRO,I INE J i f

l \ +
J

, /  t  / ; '  t

1q . {L  I

IRON ilt 4
,.}- lcf-:

PHOsPHORUS N t-\ {/Ql.1

Ionic Bond
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b. ronic compounds form in o pottern collea crqkl la ftlq
Noct crystots f1 Ftrffi-_)ffi o

F. fonic Bond Proctice:

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

+
t-

1. LiBr

?. BoS

3. BoClz ft

4. MgO

5. CtO +

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

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

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _

J

-+-
!

z. RbzS

*''



A. Covolent Bonds:

1 . A covolent bond forms when otoms Sbftf t-' one or

more Poirs of electrons'

2. This type of bond t.opp"n, usuo||y with irr',rn.]rici

3. Below is o picture of 
'two 

hydrogen otoms in o covolent bond'

-- Shared
elxtrons

l''t 
{ 

*:'- -The grotons dod the
' 

- 
shared eledlons anrad

ffi:ls';n'"ff.ffil
Hlt:'t" 

holds the atoms

4. Eoch hydrogen 
'l tY-. ,'e', i its one electron with the other '

5. Substonces'mode with cwolent bonds ore mode uP of

i ' \1 j  l \ t ' t '  "  
\C: I

A or more otoms joined in a

def in i te  ( r . ' \  t t

7. The hydrogen molecule shown obove is o very ij rnipt< molecule'

] otoms of the some element ore

l i

col led f\ i , l i i rmi i(  molecules'

g. Elements found in noture os diotomic molecules ore colled
i

t'licltcrnrl elements. ExomPles:
t  i  . 1  / ? - , ,  L  z ' l  i 4 ^

H- - -  N ' -  U -  [ - r -  L i z  - r - L  l J '  i -
:

ro. ]|*-*ing of o L;ru:j trnt--- bond only shows the t;'''{tt'*- shell'

llAmPle 
A"chloric 

ocid HCI

t ,  ( } 7 n -
now hos ; electrons & Cl tos S"lectrons.

I
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t a

i o i H
a a

H
This electron-dot diagram
lor water shanr only
the oulerrnost level of
electrons for each atqn.
But you still see how the
atoms share electrom

b) HzSe
rt c:

.J
l i  X  _ l g  A  n

Q (.)

'xx
€ T x
A & - ; '

x l i

x

B. Proctice Time:
Use on X for the electrons of one elenent ond o O for the electrons
of a dlfferent element. Thot mokes it less confusing !

1 .  H + Br '--> HBr

***************************************************************s

?. F + F ---;> Fz
/r*\
q/ .{-} _________>_ 

\"u.;
***********************************************************

3. HzO

***ffi *S**************************************

4. You con olso use on

electron-dot diogrom thot

shows ttre U fr\6lt electrons

but not the f r\e, 't1 ltt$'!

fnsteqd of different colors,

still show Xs ond O's

5. Your turn lll

o) PI3

X Y  * t '

x  - T  e . i l
\ .-)- '/: 

!
y 7  d l

X')- 
J-

)t >:'
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A. Ionic ComPounds ond Their ProPerties:

1 . Compounds mode with tDfl lC bonds

?. Brittleness:

a) Ionic comPounds ore mode

i n o

ore ionic (Lff\ii', ,xx

q

b) When hit, the Pottern ;

which couses it to ,tl r ari 
'r,c.-

3. High *lelfing Points:

o) Ionic bonds ore 5T(i O?, so melting points ore itf uif
l 1

b) Most ionic comPounds ore -fr:'\it1 ore room temperofure.

4- Solubility and Electrical ConductiviV:
i

o) They dissolve €aS , LY in woter.
I $:

b) The 5f:,\rl tcn thot forms when on ionic compound

dissolve, ;n irC^-tr5 con ( C\ electricity.

B. Covofent ComPounds ond Their Properties

1. AAost C0fi\paJilti ore covolent compounds. nntl t\*Jrle 
-

L l 1 ' -  t ' ' * , '

z. Covofent bonds sre \i' ('LL\,(r:- thon ionic bonds( l',*-k-r!'lt-l^ )

3. Remember, covolent bonds form lltc\cr ule-S 
ft';- 

- 
lltl,4t

4. Low tulubilifr.

o) Mony covolent compounds do NU i dissolve well in woter.

Corbon dioxi

ffiC
b) Exompfes: * de in sodo * Oil in vinegor



CN \:
-e

rn6, u
5. Low filelting Points 

i
o) Since covolent bonds ore Lt'tQ}t'z\ they melt

6. Electrical Conducfiuiff.

o) Some ii \ :', e f ut in woter, but most don't.

b) If they do dissolve, the solution hos lO

molecules, so they

C. Comporison Toble:

conduct electricity.

C

(

IONIC BONDS COV ALENT BOND5

5 i?lt jL{L Lr 5)7.-tJL

L{ ' / '>Ic-i i lnc r]c f--

hrrl\r {hf Ltlil Pf

uj.tt ' | fu\d-rf (l

\ts: r 111"-
'-Yw i* 

"lrctel1J
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V FORIT1ING NEW SUBSTANCES:

trwc

Coter .e SmE,
G

z.ehvrqcn u

5. Most imPortont:

B. Bonds: Holding lr/lolecules Together:

1. How do new substonce form in o chemicol reoction?

o) First:

b) Then:

c) rhen , f\C* eOnUg FeC'ryf

vI cJdEl4IceL FoR[luL4s --- - :

A. Whot is o chemicol formulo?

t. A@woY to use chemicol SYfrh*k

ond fl$$ldGl* to represent o SCkhncq

B. Rules for writing formulos:
l ^ l

1. Writ e the PAf tt W{' ion f irst'

2. Writ e the nCqCl.flUC ion second'

3. The negotive ion ends in i d C

4. The sum of the ion chorges must Ue &f &

5. Some elements t t Un* ifdfn metols) con hove

more thon GtfiC' ion chorge'

C. ExomPle:
t -

1. Lithium is in GrouprA,- ond will loI( its one electron.
t * , . '

?. Tf it loses its one electron, its chorge will be I



D. Formulo Exompfe:

Chlorine ion, f 
-

hc r

E. r""rrHrFomPounc' tDq

Ions cl t- g z - s2- ps-
Li t*

L ; c l  
t -J ? r+Jl 

---E

U*O ! ? . r ?  f r

L:  -s
l+foF--F
--!rr'" NGJl* tl r-

CuCl t+,+--u
Eu,Q'

1 ?  t r  f e

?u^ 3
t+f+Ir-F
-ldgl alK r * r r  r

l<cf I I t r---I-"  k -c i 14NBo 3. 2+ -1il-

tq,Cf -
t'l 

--E

GeS s-vtrt t'Zn 2* 2? | . - r=
?nCl-

' t+  - f ;

"l4f

___-F

a
F-.lglyqtomicJots, t l -

tda *T1-2-
?. when wririns rhe formr,", ;;:-iffi*nd the 

?n: Nr*

, le"!"iqic 
ion ond then *.it" *,"Ebgtihrfoa" of it.Exsmpfe, 
Sr" NO, r_ NO* l-

^'. .t-- \ ?&Clcfr
Ca. tNO.-=. L 

rtraQ,_
conpd.44 l*rme*i 

Gndirysdoa,? &.on#\
\



P I

ilffi?"T ;tit ";i ;;#Ar""^g il ;""* ;';rT'l'I:;3i:i"r,",*''2: f,l" ?cfif' alD t\r^i3lJ'-rdtf,ee-
t*::: T 4+orY'\ _?; ; *"1^liirJ?'
lra +Orrnl ng CO fn FournDJ

Q, OxrDe*tc:* ft urnb€rS ctte *e4, tz ur*e ca,gef 
@

H. rtlore Proctice !!!

1 . Potossium ond fodine:

L( -'* g, r-
Formulo? Kr

2. Zirc ond Bromine:

Lne*  6 r f-

9r t -

*or"t

Formufo? n

3 fi:?::.:'a?;.
O Nitrate, NOr-

l +
Hydrogen, H*
Lithium, Li*' 
Potassiurn, 11*
Silver, Ag*
Sodiu6, 1rq3*

o Ammonium, NlI.*
Copper(I), Cu.

t -
Bromide, Br-
Chloride, Cl-
Iodide, I-

Tablc IZ_1.
Comrnon Oxidadon Numbers

2 +
Barium, g2a*
Calciurl, 62r'
Cobalt(Il;, 6er.

Copper(Il), Cu:*
Iron(II); F6,r*
Magnesium, Md*
Zinc,2nz*

2 -
Oxide, Oi-
Sulfide, Sr-

t Carbonate, COrr-
. Sulfak,rsoir-

3 +
Aluminum, 1ryr+
Chromium(IlI), Crs.
lron(flJ), Fer*
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3. Aluminrm ond $lfote:

Rl t f' sovt-
*t |r g)a'&-

Sal &_

4. lrlogrnesiun and PlrccPhate:

gh z+ P*l'?--
f"r'! ?oule'
nnt* r

I The

1 .

ForrrurarH'- (SOr,3g

r.romca4lg nnrnutt\-,
Strr J^efC

Nane Jvsphet7-

Eosier iActlPd: (Criss Cross)

rry. fin,c(r_
t

? :>ei,
nla.'O

3 c$$.
"C*"CPo*J-

4 :43  *L& ,



VII

o -o
CHEMICAL EQUATIONS:

A. TERMS,

1 . A CHEIII:CAL EQUATION: uses chemicol

\ / ..', os o shortcut to describe o chemicolond 'A-i!

2 .

3 .

REACTANTS:

t ?u, L.lt--' '

moteriols in o chemicol

o reoction.

i
i

. i , : i
t ' ' L  

\5?

A plus slgn separates
the formulas of tvvo
or nlore rea(tants or
products fiom one
another.

Ere-{qtntLrlas of tlre
qroducts are rryritten
aftEi-tlie arro\.r/.

The attow, also-
called trre@t& sEii;
separates the fonnu-
las of the reactants
from the fornrulas of
the producs.

t :
3. When

** theL
o

in the
; i  *: 

' i ' l-:

. They ore found on the

They ore foundon -the i'' i,2r, T of-t}e-<rnon,.

JbeJornrulas of the
r-leactants are vvl itten\ .

b*efore"the drrort'.

o-o
C+O /s',C Oz

B. Eguotions f,iust be Bolonced:

I . Atoms ore in o

or - J- {  i i " \  td
' .  

I

2. Every otom in the {' i,", ,' tli.i 1i becomes port of

the

eguotion, moke sure....

otoms of each element

writing o chEmicol

i i'' ii.-ii"L'.'' of

, .  1 - - r i ' \ l

reoction ore NEVER

equofs the number of



4. Lovoisiers(in the 17@'s) work led to the ......
i a ,
! t - 4 t ,

b. It stotes thot i\:\a;!t is neither f ,,i'r,adttt

or t'U\ h-! "-,ii
!

C. How to Bolonce on Eguotion:

1 . To bolonce on eguotion, you must use

?. Coefficients ore used in Ttfiiirl- of symbols & formulos.

3. A coefficient tells the....

* numbe r of 'li T: '\\t * of r t \e \r-1c. {€/

:"-.' , '
(J-"r.-{P'

,, .;
l ( l

I
i Irt water i'i l, L\rt r ukj

I
I

4 HzO

{*r.

L)

>P-\.'
I  ( - )  i

l -

hydrogen ! \ \'P a
I, l

L-)
oxygen . -il, o,uzJ17'

4. When boloncing on eguotion:
,/' ^ l-* ONLY CHANOE THE ( tu {-f tt tr '} i

* NEVER CHANGE THE ., t, I4,I;LII)

5. EXAMPLES:

o) Sodium plus chlorineyields sodium chloride

,d. Na + Clz -----+ '1 NaCl

b) Potossium plusBromine yields potossium bromide
,1

? r ' K + Brz ----------+ :<- KBr

c) Corbon plus chlorine yields corbon tetrochloride.
, r j

f + r f l r f - a - !  .fr T 1-12

a
o

a i r : t  r - i



!,. Usirg S "fnortt'
-s). 

-c * {lctz 4 cctl R I =Pt'v!" 
tZfC, l tct lcr I

r A t
C e  e t

T. 'z
c l t  b

. l L e f  +  - , L c \ * 2 - a r c t '

zJ|clz
o l H c r +  

z n

e) Nz * 3 yt, ------+ 3-H5.

flLso" +
F-t{.
I a a

gl Luzs *
a  * 2 s  2 c l

_a= 
> c( HzO + f(----.:r

o (e

{ . H
L.Cl

1tr

H L
c l - .
2 n l

N * L
A l c+-?ffirt,

-  o z *  3 ^ t o . '  I

.tJT
t C t

T
{t
/.h ) fu ,1+  f i g 3 0
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b) -c eHtzOo
,?\-_-=
9 /
C =- i  /

d - l  c ,
, l  -?

s.ry

+  , : O z

/H ")
-/,!/ 7'\ Oz

---------+ 
U C * L;, HzO

I

l e

Lt/

L. ' {1
i i &

i L,' *{

; .  ; ' i
; ..t-- j i

l /
r{/

i i

t-l t*

i r '6 '

t i - , i

":,1 A d) -CH+ *
L-

. 1

g) "t- KCIO3

-!=
'' (-,-' i
4 - i i  \ , 1  k - 4

4 14'e^ t \ r-; O

'  z*-L/

/4 (r

f'. /
# \  '  l '
t  - ' - i

i

u,& t ' ,  |  , l  r

CrzOg

COz * HzO

e ) ) u , 9z 
---------|

^1 HzO

f )  ' i  Fe

7-

(.

' ' 1
t i . L ,
! i 1

\  l i  4
t "

\

, 4  i ;-r,+. 
i,,

.::.-.--.'.-,/

f. , i"i
1^'-- i I

KCI + Oz
' i  

i t / : L
. :

( !  i -

, - ' 9  i

-J h) -' AgNOs + HzSO+v _ AgzSOt + -\ HNOg ,,= ll
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j

VIII TYPES OF CHEi{ICAL REACTIONS:

A. Synthesis Reoctions, 
a

7. A-+eoctionin which,i or!-mor€-substonces [-]ri'i\\,lr {1t<---

to forrnn one iv.u compound.

A + B _ A B2 .

3 .

,-]- I

- . / t , /

/  t  ' , 1  L  ?  
.  _ - : i\-/ '-f- ,^)\ ?

o
B. Decomposition Reoctions :

1. A resction in which o

A6==+

Exomples:

compound

down to form 2 or more ,l rrl \ i,lB'-

A + B

4, ,,
I t
! a

r1,
I

\ \  / ' l

l \ f i r - i 4 N r .  t  C ( i  t

substonces.

2 .

3 .

o

b

Exompfes:

b )  t t . - ,  c l r  l t l C l

.-
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C. Sinole-Displocement Reoctions z Uegat€ty\3f

ffi-is-port of o CCttfY-r,,d

? . A  + B G = = +  A C  + B

3. Exomples:

o ) Z --1 Zr'tC Lt- r' i{. 'l

b) fc +- CuSf-'s I f:-ctLt T e tt
cJ 3ilr" + I lt\-c. o Hz-

4€

ffi_._,*
- - t * -

f
.t---

I - -  ' l r
t r- ,t F.-
\  \ , t  I  f '

D. Double-Displocement Reoctions:

t . A reoction in which lcf,\5 from compounds

+ C B

Exomples:
, / -

o) [,/.--] r
- \ r . i n

y'b i\0 5 ?trf + + l{NC 
"

a
J!

'\ lt?r"d-q ( ploces.
- t

AB + CD ---t AD

\
. , t t  -  r ,  , '  ,  It l i  ' l \ \ . - a ,  i " '\- '  . i  ) l \ Lti- r r

NOe '
HCI + f i r .O{- i /\[ei(1 r- 1r-a

-*.P

3i'tcii / r
a-... ,- i

r f-c ' t*:1
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TX ENER6Y AND RATES OF CHEIT1ICAL REACTIONS:

A. Reoctions ond Enerry:

chemicol frTBlrt is pofi 
"f 

Ff I chemical reoctions.

Energy is needea tobl'At- bords in the ."o"t*tt.

As ncr bonds for.rn in the products , eneryN is fg[ClI.SC{

4. By fer*rFerit both oboye, you con decide if enerry is

@ * fet&-gg* in the overoll reoction.

B. gxotfrermic ncoction, tf, c f 
:f

-

t. A chemicol rcoction in which ene?gy is (gl€gs€t"

2. The energ glgd is often written os o 
?fd&'tl:

2Nh + Clz  
I  - - 2 Nocl * g1glgt €rcmt GtuG

3. Thc tcmperoture goas

C. Endothermic Reoction:

2. The enerry thot is token in is often wriften os o fCgdtt./t? .- 
6{fCtrrr.4

2 H2O + enerly - ?Hz + Qz

The temperoftre gp€s dO,.et.*

Photosynthesis is on endothermic reoction.
trn\re*ts

6CQz*6HzQ +eAeWN -  CcH lnOc* 6 O z

cnlf G-r

3 .

4.

1. A chemicol reoction in which ene?gy ir abSO.lfe (.

1 .

? .

3 .
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D. Rate of Reoction.

1. fnc;:F'€i 3: ot which *#J$$j€.1e,5-fqrm is colled the

€s*a; of F *g::ff1r -'

1. High TemPerstrc

o) At high terr,pcrotures, porticles of reoctonts

on6 ? ff r.{t:, often.

2- High Corccntrotlm

o) Whcn thcrc is o high concentrotion,

ther.c is o&$1,'-distorrce between

reoctont porticles, ond they Fht '.' "

into coch othar fkl# 
'r f ". 

''"

3. lAore Srfoce Area

o) Greater surfoce oreo exPoses

porticles.

4. Cotolyst

o) A substonce thot Sg''", ' '* * "'. o reoction without

ffie,::{ reoctont

€
li

,  ' ' € e .

beingpermonentlY{S" * - r  
--

b) An inhibiter is theJ?tPosite. ft f .': '

5q'
- r l 1  

t' q chemicol reoction.

* An exomple:

a'-' ,,' f

f r  - - Y  { , '
4 . " {

' i t : '

{ , {  iE.., {.*- E{' d'
t ,;! ?:i.,: .i

or

' '  "#€
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D. Rote of Reoction.

t. fnesftlcb- ot which g:g-Wdie.le,S-1pr.m. is colled the

tde, or llac#imr.
E. Foctors Thot Incr"os€ the Rot€ of Reqction'

1. High TemPeratrc

reoctont porticles, ond theY hfaP

intoeochott"r@.

3 .

o) A substonce thot S0CIS U? o reoction without

Derng Permonen ,, dA4IIrQA - I
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