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Chapter 4 — Atomic Structure

Section 4.1 — Defining the Atom

1 MOM

of the Atom

d.

b.

C.

d.

Atom

i. Smallest 06”‘{1“(/(& of an element that retains its
Iﬂ{ﬁn'h'ﬁ’l in a chemical reaction
ii. Comes from the Greek word atomos, which means IH&{! V(.SI é/&
Zaeq :{ us believed that atoms were tiny, (L!)(_zhﬂ,ﬂﬁj@le , indivisible,
and_indesttuctible .
i. No ‘er VY\Q,V\‘hL‘ support
ii. Didn't explain _Cnymical behavior

Dal W used experimental methods and transformed Democritus’s ideas

on atoms into a scientific theory.

i. Dalton’s Atomic Theory

All __-QLQ(_'HM'S— are composed of tiny [ﬂd V(S ( Uﬁ
particles called otoms

2. A'h?ms’ of the same element are 1d2m’n<:al
Atoms of any one element are A.tfge,(&n‘f' from those of any

other element.

3. Atoms of different elements can Dh‘-{SlC&l”*4 mix together or
can ChCJWUCA l IU,‘r combine in simple whole-number ratios to

form Oovmoound 8 .
4. U/\Q,vmca,\ reactions occur when atoms are

sepatated , _ yowud Jor
R
(m(f_a,nqwq . Atoms of one element, however, are never
()hanap & into atoms of dﬂow element as
a result of a chemical reaction.
Kﬂ ALL&S of most atoms is between 5x 10 mand 2 x 10 *°

m
i. Individual atoms are Qb&ﬁl \/ @’{ with Sthn I.Y:lj
Jﬂ-kn nd iﬂ\ﬂ)\ microscopes
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Section 4.2 — Structure of the Nuclear Atom

2. While most of Dalton’s atomic theory is still accepted, it is now known that atoms are
O{(\{kSL\OlQ— . Atoms can be broken downinto _ S wbatomic particles:

electrons, protons, and neutrons.

’/em"rvns
NM d’lLl \/d%/ charged subatomic particles
i. Dlscovered by Th om S on by passing electric _C W& rent

through gases at low pressure.

1. C,A'kbl Od & {ay tube — electrons travel as a ray
from the C&'H\ Od 2 ;egatively charged) towards the
C’W\odf- (positively charged).
2. Cathode ray was A.eﬂedfd by using a
WMQV\UF and by electrically O(/\qua{g plates.
a. Thomson hQﬂU'H']&SI Z-e& that the cathode ray was a
stream of tlnyJ ﬂP,aa.‘h\MJ charged particles moving at
th\/\ . speed.
iii. M \ KaV\ cgrried out experiments to find the

4 Mﬂ‘h'fq of charge carried by an @I@c)fmﬂ _He used
Thomson 5 r)f\mfaﬂ, '\'D Wm,SS ratio of an electron to calculate the
Mass of the electron.

iv. Properties:

1. Symbol f d

2. Charge -1 P
-2
3. Actual mass ‘i H X/D
( [ 37'7’0 times smaller than a proton)

o. _Protons
i. I%S{f)\/\o,l‘/}/ charged subatomic particles
7
ii. 60/6{516( Y) observed a cathode-ray tube and found rays traveling in
the 000051 ‘/'C direction. He called them Cdnd /
rays and concluded that they were made of ﬂo St ﬁ Ve particles.
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iii. Properties:
.t-
1. Symbol P
2. Charge f"

3. Actual mass ,} U? ){/D -Z’f
¢ N@M‘Hbﬂ S
i. Subatomic particles with _f]0 CzI’lde'ﬁl £ but with a mass nearly
%L{d. { to a proton

ii. Properties

0

1. Symbol tl
2. Charge Q _

-24
3. Actual mass 1(07 ’(/O &

iii. [ ﬁhgd W 1\(/1 é confirmed the existence of the neutron

3. Atomic Nu.ol@u S

a. Thomson’s p\U.Wl P&dbﬂg Model
i. Believed that ﬁl&j Yons were evenly OU.S’h’I bujt&
throughout an atom filled lAV\I'.\-FD(m’ﬂ with POS i ‘h\/e/g/

charged material

-~
ii. f'j lechDnS were stuck into a lump of positive charge, like

misw\g stuck in dough
b. Rutherford’s é? D!d - )CDI‘ l Experiment
i. Aimedabeamof _ (A l,ﬂh& particles at a sheet of gold foil
surrounded by a fluorescent screen. MDS{' of the particles passed

through the foil with no deflection at all. A few particles were greatly deflected.

Rutherford concluded that most of the alpha particles pass through the gold foil
because the atom is mostly 6V”W space.

ii. The mass and positive charge are _(*0Nn( €N ”ﬁig ina _SM 4//

region of the atom. He called this area the ﬂb{,C/eu S . Particles that
approach the nucleus closely are greatly Aﬂf/@okc{
¢. Rutherford’s Atomic Model
i. /4”"0[/\/\ is mostly empty 5'0&0(’_/
ii. uf,leu,s —tiny central core of an atom. Composed of

lDrZJfW] S and nw'h—Df]j
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ii. g/fOJTDlﬂs are 0&:5'}7"-'5“% around the nucleus and
occupy almost all the VO/‘.U/ML of the atom.
Section 4.3 — Distinguishing Among Atoms
4, P(Cwew of the Periodic Table
a. The Periodic Table allows you to easily Cbm’ﬂd(@ the properties of one

element (or a group of elements) to another element (or group of elements).

b. Elements are 0{36{”!'261 intro groups based on 5(‘”1 l‘[df

df‘eml\ca. ! properties

i __Teriods
1. HD([’?-—OVH’Rl rows (go A LCLOSS ) —_—
2. Labeled from _\ to L
i 61wa!05
1. Also called dﬂ’aMI-/I.f.,S
2, \/Uh&&d columns (go M'/? t &(0(4//’! ) IL

3. Labeled from ‘ to jg

¢. Groups on the Periodic Table

i. Group1l /de,/{ m&-/l&
ii. Group2 A’lk@[(ne, 64/%{1 m&

iii. Groups 3-12 Transihon metals
iv. Group 13 Bom/l }:ﬂﬂ"u-/fl
v. Group 14 Carbon Famdly

- \J.
vi. Group 15 Nl M(/l/]

R

vii. Group 16 Fﬂ,m@
viii. Group 17 ns
ix. Group 18 Nﬂb GMS

5. Atomic Z\_J Um ml
a. E Efzﬂl‘&t !7‘3 are different because they contain 0{( ]'%f'

number of 'pfb’f'ms

b. The atomic number of an element is the number of ’06’0%011_5 in the nucleus

of an atom of that element.

c. Atoms have a Hl‘jwfml charge. The number of protons ‘6{4 U{d,/s

the number of electrons.
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d. TO;P : number on the Periodic Table.
e. The number (NCLLASES  across the Periodic Table, as each element has more
\'O(D‘I'DY\S than the one to its left.
6. W\ASS Number
a. Most of the mass of an atom is wﬂmm% in the V\MOQ&S
b. The mass number is the total number of Pm'h)ns and
neutrons
€, - 60 H‘DW! " number on the Periodic Table

Physical States (room temperature

Solid=_ Liquid=é Gas= O
Mass # = petons = |
Atomic Number = R ET
f ﬂﬁlA—‘!’YDﬂj # of Protons = _}6
P(Dﬁ;ns = Af‘[’Mf\C— * Mass Number = | C
# of Protons PLUS \ Caibaii
NWMMS"’ Mass # # of Neutrons 12 011
- raro‘f”DVIS g . 5
ectron . [He] 2s% 2p*
Configuration
Noble Gas Notation

7. _sotgpe s

a. Isotopes are atoms that have the Sdm e number of PfoDn_S

but Ou EFC(CVH' numbers of HClL"‘(DHS (different_ V1455 )
b. Isotopes are CKQWI\CA |l alike because they have I\A 6[/\'{1‘&«_(

numbers of prD‘l'Dr\ S 7 and \O/LQO‘[TW ___, which are the subatomic

particles responsible for ("/\/\Q,WL[CJJ{ b-@l’kd \/l‘ or
c. 3isotopes of H"{\J A—@@QV\

. HH M%&V\ 0 ; hvdrogen—L
ul, __\_ proton, _D_ neutrons, _l electron

i, 'DQ_\X'\"Q(HLM , hydrogen- 7

1. \ proton, \ neutron, l electron
iii. ’Yﬂ"HuM , hydrogen- 5
1; \ proton, ol neutrons, E electron




Chemistry Chapter 4 NAME:

p.6

8. TonS

a. lonsare af'DVV)S with a (Jm(‘a@
i. Examples: A’ ik F—’i ‘/]34 e O—Z

b. Caused by 44‘:0!7]3] or /050;/]0{ é’/@cfrDVLS
i. é)ﬁ{'ﬂ/-ﬁa electrons J

1. Givesan atom a ne(/da/ﬂ/é charge, as it is getting
More. _ neqahv@ things.

ii. 1’ oS fﬂﬂ electro(n/s

1. Givesanatom a ﬂQf(ﬁVQ charge, as it is getting f/('g

T

o of ”edaﬁl/@ things
o Pﬂuglh\/e biéns are called Cdﬁ‘QI/LS

d. N@q‘{'ﬁ\/& ions are called __ AN (NS
e. Examplg
i. Ca”
1. Protons = atomic# 20
2. Electrons = protons — charge } g A0 ""("' 2')
3. Neutrons = mass — protons 20 Ho - 20
i. P
1. Protons = atomic# 1 5
2. Electrons = protons — charge ’ g 16 i (—3>
3. Neutrons = mass — protons } (ﬂ 3/ "IS
9. Theone _ (L.ONS hﬂ’/— isthe Q2D fD//] . It will never
(‘/M‘;/) 9 £ . always equals t’he afvm I‘C number.
a. 155/71'9'0-21 —changein__ /] @OL'h’DVIJ . (Same atom but with
different masges )
b. / ons —change in 6[261‘)’0115 . (Same atom but with either a

*'Z — charge)
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a. (0 W\Q’)LQ/{'& chemical 5‘1 m bo!
i. S\f\Of“Hf\d\Y\ﬂ notation using the chemical S({Mbo(
atomic number and Mass number
ii. Mass number is written as a SWJC(I.I'PT
iii. Atomic number is written as a SLLlOScr'i\_Pf
1. This format allows for easy _ al CM‘.CLhm of the number of

newtrons
iv. Examples:
1. Silver Mass = 41 +!
a. Protons 47
b Neut 61 IO?
. Neutrons
hamg ¢ b
W\aSS 'ﬂF ¢ (3 c. Electrons 47
o | 2. Tungsten
0\‘|‘Dmto . 0
a. Protons 74 Mass 4 +
b. Neutrons 110 lg"’ W
c. Electrons 74
3. Nitrogen
a. Protons 7 Mass > l’].f-7
b. Neutrons 7 iy N
c. Electrons 7 n

b. erloh&ﬂ notation
i. Write the :& l ‘ name of the element, then a hyphen, then the VVMLCS
number (number of IO(D‘]'OY'] S and neu:h’bnS )

ii. Examples:

_ ’ﬁmgSJrfn'lg‘-l
% Nt"t‘YD(Cj\—@V\'H
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11. Atomic Mass uﬂf{'
a. Defined as one ‘l'WP,\pH’\ of the mass of a carbon—’_z__ atom
b. The atomic mass of an element is a U\JJ?JI‘Q'/\‘H-A average mass of the atomsin a
V\OH’WZJ\ ”_f’) occurring sample o%the element. A weighted average mass
reflects both the _Y¥V\ 6\53 and the fe,\a ﬁvé
angl AQ NCL  of the isotopes as they occur in HC{'I'U.(Q,
i. To calculate the atomic mass of an element, ¥ U-H'IP}://] the

¥y &Q ﬁ of each isotope by its natural _A4 mhiﬂ nte (expressed
as a OLBC(.M&\ ) and then ad,& the !ﬂrodudf ;

ii. Chlorine has two isotopes: chlorine-dS _and chlorine- 37

1. Chlorine-35 has an atomic mass of 34.969 and is found in nature 75.77%

2. Chlorine-37 has an atomic mass of 36.966 and is found in nature 24.23%
L3499 ) 0.1877 )= Ab. H4kou3
i (30 ) 0.2423 )=+ B.G536IF

35.1%528731

This is the average atomic mass

12. Calculating Subatomic Particles:

a. P(D‘I"DY\S = Atomic number

b. 6\ EC‘{TDY)S = # of protons — (charge)

G N&U.‘H'D/LS = mass number — atomic number
d. Mass # = protons + neutrons

e. CM(‘%L = protons — electrons

. -
hlofine A fomic

Clnaraz, of ~

350 ! .17 n-\8 e=l8
n L I

gxdw\p[e,
|



