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7.2: Bohr's Theory of the Atom

When atoms absorb \ L-\-Y\ C 6\\ 0 r L\C d energy, they are able to
re-emit this energy in the form of \\ | O\\\_\—’

Each element will emit a very “\and dﬂ/r of light,
which is called the AW 1SS\ Y\ S YU

You are able to see the emission spectrum of an element when that element is

heated ' & Llame
Rutherford’s former student, ﬂ Qa\ lS E DY)) h( , used this specific property of

elements in conjunction with other discoveries made at the time to help solve the

'D YOb\‘C \V\e that Rutherford’s model of the atom had created.

Bohr's éontrlbutlon to Atomic Theory! . :/

A previous scientist, A \ bf/()f E\(\S*L\Y\ ; G /}:‘._M..fa.
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had already shown that atoms can only absorb and emit light

energy in specific

_AMOUNTS
Bohr used this observation to explain why electrons O(\D\\' ‘V\ (\ ‘%‘e, ‘\VC l(,(AS
do not continuously give off Wq
ele chms

He proposed a theory of th atom which stated that \

couli only
be located at SDQC\ N ’e‘\‘CYN \‘(VQ/\( (orbitals), or € \

which surround the\ Y\\AC\‘C \l\s , and the amount of energy an

tron has is related to its éiﬂ :§ Q“ \( E¢ from the nucleus; the
away from the nucleus, the Wove Q,N‘fg\! an electron has

Bohr won the Nobel Prize in for his model of the atom! (Quantum Physics...)
The main points of ‘BD'\\ R 'S model of the atom are:
o Electrons are only found in S\'\{w \\5 hich are located at
$\>cc\‘? \C A S ‘PrOW\ M\AC\.U\AS

o Electrons \l\' \\\ Y\OJV be found b("'\'W defined shells

o Electrgns can \\\ 0 \ 0 , by moving up or down by a
<

o Electrons are more ghb‘e and have Q$$ M\I the closer

tothe  YYW (AW S they are found
o Picture: "e/\'t C‘W‘(

__nhuclens
WA\ S
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The Atomic Theory of Matter!
e As the world’s ess to YY\OJG( AN -{“C(L\Y\D“Dq\l improved, new discoveries
about the a were made.
e In the 1920s and Iater, atomic theory was modified again to agcount for new discoveries that
had been made about the M\ﬁ\l lowr 9 ff C’\'YO ina
« It was found that there was a Wﬂ\)( \ IV\\) W\ h\"\/\ \0@( O?WMCC{-YD'E{
that could be in __CARW D Nhe She‘
o It was also discovered Jthat electrons  will 'p l|\ "“\Q Ske ,S
starting with the \ Y\ Ne Y W\Ogr &\‘(/l , and moving O U- WK‘A.S

The Number of Shells for an Element

s The number of shells that an element will need is directly related to its location on the periodic

tabls Period 1 = O he» gl\ d ( l - ,)
o Period 3 = _\—h Y22 -S»\Q \\S C 3 S
o Period 7 = 30‘!0, \\ S \\e\\S (v:” -'4)

¢ There is a limit to the number of electrons which can fit into each shell:
o Shell1=__ 2 elechrmmS W .
o shel2=_ B flectvons waX
o shelz=_ 8 elechrony ma¥X
o shella= 1D ll(fronS maX
o shels=_ 1D clectyon{ WX

» Here is a summary of the Atomic Theory of Matter:

o All matter is made of

o Atoms are the Mll(“{S"" DM of an c‘emefr‘— A
o ‘C |€,\N\J,K’”‘$ lWI|| combine to form C2 ha POV S

% S which are held together by _ =€ le C"‘ vida \ a"'\'fac'ﬁ‘o‘nf
\

o An atom is composed of a nvclevs S\’YYOVY\J{A b/ ‘e &VW\J
o The thu/gontainsonly ?VU-\-“\& N ‘\LU(\V\S\/\S
o All of the ﬂ—HVV\S of an ‘C\CM-{,V\T_ will have the same
Nuymhen  of vnﬁ NS
o The Y\UC\U}\ﬁ makes up most of the YWARSS  of an atom, as well
as all of its ’§\>08\-‘r\\‘0. dV\mY%P
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Standard Atomic Notation

o There is only 'CV\AW S?GCQ— between f‘CC‘;\’\fD V\S

and the __V\V C\'CAI\\S |
o Electrons have a Y\CO\’\AF.\VQ, &\o\mnd very little MO\&S
o Electrons 0Ybr\— "YKL Py (1 S btllt onlyin __ S0« (i L S\\Q\\S
o There is a W\f\Y'IW\u M h U M\OﬂV‘ 01! electrons which are

allowed in each shell (see above) . .‘/
o 0\ bjb(+ 0Y L M' energy in order to change

Elejrons will
¢ \S ' ‘t i \-\/ ‘l
|

We are already aware that the elements on the Periodic Table have their own unique mass,
this is called the

When the table was organized in order of increasing mass (with a few exceptions), it became

clear that a characteristic energy peak also increased...this led to each element being given a

specific

We now know that the of an element will always
be equal to the that element has in its
It is actually that now the periodic

table, not atomic mass...

The of an element is always equal to the total number of

found in the nucleus of an element

o Equation:

o Standard notation always looks like this:
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What about IONS!!??

Normally an atom will have the same number of ,

making it a , and therefore not an
An atom will (either positive of negative) when it
has an protons and electrons. This occurs when

atoms gain or lose

Any is then called an ion, and we know that specific

elements on the periodic table will always form

If an atom has more than electrons, the atom will have an
overall charge, and be referred to as a

o EX:
If an atom has more than protons, the atom will have an overall

charge, and be referred to as a

o EX:

The overall charge of an ion, whether positive of negative, is always called its

In standard atomic notation the charge is always written and to the
of the

o We normally don't write the number one,

o EX: An element has 34 protons and 36 electrons. Identify the element.

o EX: An element has 41 protons and 36 electrons. Identify the element.

DO: CYU’s p. 212 # 1-12 W
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