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Periodic Table of Elements
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For elements with no stable isotopes, the mass number of the isotope with the longest haif-iife is in parentheses.
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..............

« Explain the history of the Periodic Table including the
scientists who contributed to it (Mendeleev, Moseley).

* Describe the arrangement of the periodic table (periods,
groups, periodic law, classes of elements) and its components
(atomic mass, atomic number, element symbols).

« Classify elements into representative groups based on
electron configuration for Valence (outer electrons that bond).
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THINK
ABOUTIT

But there were some
| e substances that you
AU " couldn’t break down
/ into anything else.
These are the
chemical elements.




WARM-UP

Observe the items in all 24 squares below looking for
similar characteristics.

Consider how to organize the items based on recognizable

& sensible patterns.

Meat Seafood Soup D.a.' ry B_r e-ads Vegetables Pasta Fruit
radio microwave | infrared Wil Vil ultraviolet X-rays gamma
ROY GBIV
Pork Salmon Beans 1 Mz;llll(()n Grapes Beef Tgcr)r;ato 1|Tg§f

0.51b steak 5 pods 9a P 0.251b P -
radio microwave | ultraviolet visible 1 twig radio 8 0z visible
ROY gamma infrared GBIV
Stew Spaghetti Bananas Clams Che_ese Celery Eggs Barley
1 slice 1 dozen 1 stalk
320z 1 pot 1 bunch 1 bushel . 1 stalk - .
infrared X-rays amma microwave visible ultraviolet visible visible
y g ROY ROY GBIV
Chicken Wheat
Noodle flour Shrimp Rigatoni Chicken Apple Cucumber | Macaroni
16 oz 2 Ibs Cocktail 1 bite 11b 1 bushel 1 plant 1 bowl
: visible microwave X-rays radio gamma ultraviolet X-rays
infrared GBIV




Periodic Table of Foods

WARM-UP
Meat Seafood Soup [?a.' Yy B_r e_ads Vegetables Pasta Fruit
radio microwave | infrared Vil ViElalz ultraviolet X-rays gamma
ROY GBIV
Beef Shrimp Tomato Cheese Rye Beans Rigatoni Grapes
0.251b cocktail Soup 1 slice 1 loaf 5 pods 1 bite 1 twig
8 0z
Pork Salmon Chicken Eggs Barley Cucumber Macaroni Bananas
0.51b steak Noodle 16 1 dozen 1 stalk 1 plant 1 bowl 1 bunch
0z
Chicken Clams Stew Milk Wheat flour Celery Spaghetti Apple
1.01b 1 bushel 320z 1 gallon 2 lbs 1 stalk 1 pot 1 bushel

What guidelines did you use to make your Periodic Table of
Foods? How did you determine “Groups™?

How did you determine “Periods” or “Rows”?



Periodic Table of Foods

WARM-UP
Meat Seafood Soup [?a.' Yy B_r e_ads Vegetables Pasta Fruit
radio microwave | infrared Vil ViElalz ultraviolet X-rays gamma
ROY GBIV
Beef Shrimp Tomato Cheese Rye Beans Rigatoni Grapes
0.251b cocktail Soup 1 slice 1 loaf 5 pods 1 bite 1 twig
8 0z
Pork Salmon Chicken Eggs Barley Cucumber Macaroni Bananas
0.51b steak Noodle 16 1 dozen 1 stalk 1 plant 1 bowl 1 bunch
0z
Chicken Clams Stew Milk Wheat flour Celery Spaghetti Apple
1.01b 1 bushel 320z 1 gallon 2 lbs 1 stalk 1 pot 1 bushel

What guidelines did you use to make your Periodic Table of
Foods? How did you determine “Groups™?

Food groups & EM radiation order

How did you determine “Periods” or “Rows”?

Amounts within each food group



- How was the periodic table developed

w g =5

10

and how is it arranged?

o — p—

Gruppe 1. | Groppo 1L | Gruppe 111, | Grappe 1V. | Qroppe ‘f._l-ﬂﬂp'_plﬂ Gruppe VIL|  Groppe VIIL
- - - RH* RH: RH® RH —
a0 R | R RO Ao Ro" R0 RO*
— — . —
[Li='i|' De=1%4 Be=11 Ce=12 Ne==14 Q=16 Fea19
" Na=t3]  Mg=24 Almi73|  Bi=28|  P=3I B=31| Cl=155
Ke=130 Ca= 40 —e=44 = 44 Vi 51 Cre=52 Mne=bb Foe==00, Co=59,
Ni=ma ), Cum=i3,
(Cu=g3 En-l-ﬁl- —=(E —=T1 As=T3 Bo=78 Hems B0
Rbe=85  [Bra=8? Wi=88 |[Zr=00 [Nb=8 |Mo=9§ |—==100 |[Hu==104, Rh==104,
Pd=108, Ag=108.
(Age=108)) Cle=113] TIns==113] Se==118] Bbe=122] Teei2s| J=127
(Cos=103  |[Ba==187 |[!Di==188 [ICes=ld0 | — - - -
(=) - - - - - -
—_ - TBr=178 [La=180 |[Ta==183 |[W=184 -— Die=x195, Ir=187,
| Plae198, Aus199,
(Anm199)] Hp==200| Ti=204] Pb=207| Di=sios - -
- -— - M=%}l _ Us==240 - | — — — —




Enrichment Searching for an
Organizing Principle

In 1829, a German chemist, J. W. Dobereiner,
published a classification system. He grouped known

elements into friads, sets of three elements with

similar properties. i 3 @




Enrichment Searching for an
Organizing Principle

John Newlands (1ss5)

He arranged the Periodic Table according to increasing
atomic mass. He established the “Law of Octaves.”

Increasing mass

Li Be B C N O F Na Mg Al Si P S <
] A A 4 I S A A 4 A 4 A
Newlands noticed a I T ' '
_ Simiiar
repeating pattern of
. . similar
similar properties -
simiiar
every e1ght elements sl
on the Periodic table. P
similar
similar

properties



Mendeleev’'s Periodic Table

In 1869, the Russian chemist Dmitri Mlendeleev

produced the first orderly arrangement, or periodic
table, of all 63 elements known at the time.
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MendeleeVv’s Periodic Table

 Mendeleev arranged the elements in order of
Increasing atomic mass.

 Mendeleev used element symbols and aligned them
based on a set of physical and chemical

properties that repeat from row to row.

Group I Group II Group III Group IV Group V Group VI Group VII Group VIII
H=4
Li=7f Be = 9.4 B=11 C=12 N = 14 0=16 F=19
Na=23 Mg = 24 Al =27.3 Si=28 P=31 S:=32 €l=355 Fe = 56, Co = 59
= y WO = >
K=39 Ca =40 — =44 Ti=48 V=51 Cr=52 Mn =55 Ni = 59, Cu = 63.
(Cu=063) Zn =65 — =068 — =72 As=75 Se=78 Br =80 R o
u= ) = )
Rb = 85 Sr =87 Yt =88 Zr=90 Nb = 94 Mo =96 — =100 Pd = 106, Ag = 108.
(Ag = 108) Cd =112 In=113 Sn =118 Sb =122 Te =125 k=127
Cs=133 Ba = 137 Di = 138 Ce = 140 — — — —_ — — —
(=) = i s W o | Os=195,Ir= 197
— — Er=178 La=180 Ta =182 W =184 — Pt = 198, Au = 199.
(Au = 199) Hg =200 Tl = 204 Pb = 207 Bi = 208
—_ — — Th = 231 — U =240




Mendeleev’'s Periodic Table

Mendeleev noticed that similar properties of elements occurred
after “periods” of varying lengths (rows on Periodic Table).

He established “Families” or “Groups” (columns) on the Periodic
Table, possessing Similar chemical properties.

l

Group I Group I1 Group I11 Group IV Group V Group VI | Group VII Group VIII
Hi=1
Li=7 Be = 9.4 B=11 C=12 N = 14 0=16 E=19
Na=23 Mg = 24 Al=27.3 Si=28 P=31 S=32 Cl=355 Fe = 56, Co = 59
. e = » 0= )
K=39 Ca=40 — =44 Ti =48 V=51 Cr=52 Mn =55 Ni = 59, Cu = 63.
(Cu =63) Zn =65 — =68 — =72 As=75 Se=78 Br= 80 | . o
u= 3 = )
Rb = 85 Sr =87 Yt = 88 Zr=90 Nb = 94 Mo = 96 — =100 Pd = 106, Ag = 108.
(Ag = 108) Cd =112 In=113 Sn=118 Sb =122 Te = 125 =212y
Cs= 133 Ba =137 Di = 138 Ce =140 — — — —_ = = —
o ) g . ¥ > | Os=195,1r=197
— — Er=178 La=180 Ta=182 W = 184 — Pt = 198, Au = 199,
(Au = 199) Hg =200 Tl = 204 Pb = 207 Bi = 208
i - 2 Th = 231 — U = 240




Mendeleev’s Periodic Table

Mendeleev predicted properties and masses of

unknown elements that he knew existed.
(e.g. scandium, gallium, germanium).

Notice the blanks on the
Periodic Table.

Group VI | Group VII Group VIII
0=16 F=19
$=32 €l'=355 Fe = 56 Co = 59
e = » O = )
Creoz i fMnzon TS - o3
sl Br=80 | R 104, Rh - 104
ap= ) = >
Mo=lil— =100 | 54 %i0c Ag=ios.
(Ag=108) | Cd=112 la=113,| ‘sn21ig| #sb-122 Te= 125 [=127
Cs=133 Ba =137 Di = 138 Ce = 140 — — — —_—— = —
o B g . ¥ > | Os=195,1r=197
— — Er=178 La=180 Ta =182 W =184 — Pt = 198, Au = 199.
(Au =199) Hg =200 Tl = 204 Pb = 207 Bi = 208
i - 2 Th = 231 — U = 240



Mendeleev’s Periodic Table

Mendeleev could NOT account for F@@Ine whose 6 ¢ ; :
atomic mass was less than Tellurium, but whose e |
chemical properties belonged with Br and Cl’s group . b ai:
1509 T 8
e s s S Cl

o[ Hln wm v v wvi wi

P
_ 35
He | Li | Be | B [®C N 0 F - I
4.00 6.94 9.01 108 12.0 14.0 16.0 19.0 " Br {

34
Ne Na Mg Al Si P |®S Cl Selecern Loorua
24 28.1 321 75.94 7
52
Te
Yodburi o

2
»

5

I

oo
12690

k)
18
|
7

0 . 27.0 : 31.0 35.5 204
Ar [ Ky Ca [Sc | Ti | V[ cr 5
400 | 39.1 40.1 45.0 479 | 509 52.0 :

Cu| 2Zn Ga Ge| As| Se
635| 654| 697! 726] 749| 790

Kr Rb Sr Y Zr Nb Mo
838 | 855 | 876 | 889 | 912 | 929 95.9

eA Cd In| ®Sn| Sb| Te

1 112 115 119 122 1
Xe Ce Ba La Hf Ta W
131 133 137 139 179 181 184

®Au | ®H Ti| ®Pb Bi Po
197 | 20 204 | 207 209 (210)




The Modern Periodic Table

= Henry Moseley (1887-1915)

discovered that major properties
of an element are determined by

atomic number, not atomic
weight.

= After the discovery of protons, the
periodic table was arranged in

order of INCreasing atomic
number.

= Mendeleev did not account for
variations resulting from isotopes.



The Modern Periodic Table

. i Periodic Table of Elements Element Class  State of Matter  Orhitas (SPDF)
The p er I O d I C tab | e Of Click an element's box for more info.

- - 1 Atomic Number 2
elements Is an organized |& 1
. . o H Non-Metal Alkali Metal il
display of the chemical I ot [asavecsis | 5 | 8 [ L[ BT S
ot ot H.Ydmlgen Halogen Transition Metal el Il vl ol il B
e I emen tS . || ’;mg'f VB Noble Gas PostTransion etal | 13| 14 | 15 | 16 | 17 | 8
Na ;‘3,,, ' Lantharide Actanide o IS R f;
. . 288 | 223 288 | 2808 H@T 3207 | 3545 | 3983
In Order Of |ncrea5|ng wla | ala[s[a[s5[s[a[B[8]% (A2 [ B][H|5]%
. b | G | o o o] e | oo | o | oo | | o ] e s e | e
3810 | ADOE | 4486 | 4787 | G084 | 5200 | §4B4 | 5585 | 5893 | EOG | B350 | G030 | BAGI | TiMt | T48Z | TEBG | TOED | 3380
at0m|C numper (prOtonS) AR RN EREFIBRE

St

Sondum

Y (Zr [ Nb (Mo | Tc (Ru|Rh (Pd |Ag |Cd | In [Sn |Sbh | Te| | |Xe

iifum | Zirconium | Niogkum  |Wolyddznun Fhodum | Paladum | Siver | Cadmium | indlum Tn | Amimany | Telurum | lodn2 Xenon

B d . I w47 | B782 9504 | 9800 | 101.07 | 10201 | 106.42 | 0787 | 11241 | 11482 | 11871 | 12078 | 12760 | 12600 | 13120
ase On S“ I “ ar 5 | 56 T4 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | &6
Cs | Ba W | Re(Os| Ir [Pt |Au|Hg | Tl [Pb| Bi |Po| At |Rn

- - cezum | Bam Tungeizn | Rvenm | Cemum | gum | Patum | Goig | Mecuy | Them | Lesg | Semum | Poomum | Asttre | Rason

Chel I ”Cal pro pertles 12201 | 1313 18384 | 18821 | 10023 | 19222 | 19508 | 196.07 | 20050 | 20438 | 20720 | 20408 | 20293 | 20080 | 22202
81 | 88 106 | 107 | 108 | 109 | 110 [ 111 | 112 | 113 | 114 [ 115 | 116 | 117 | 118

Fr | Ra Sg | Bh | Hs | Mt | Ds | Rg | Cn |Uut| Fl [Uup| Lv | Uus | Uuo

. - Franchm | Radum Zeatorlum| Sorum | Hazslum | MaRnarum Camstactu{Fosngeni Unurtum | Flerowium [Unurgantiu UmnezpliurfUnunacium,

B ased On SI m I | ar 22300 | 23600 z&e.nﬂ 400 | 27700 | 268.00 | 28100 | 27200 | 23500 | 28400 | 280.00 zaa.nu"zm.uu Unknnwnw 28400

57| 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 6/ | 68 | 69 | 70 | T

ele Ctron La |Ce | Pr (Nd |Pm|Sm | Eu | Gd | Th | Dy | Ho | Er | Tm | Yb | Lu

Lantharum| Canum  |Praceodvmi{Neodymium|Promethiumy Samenum | Eurgplum | Gadoinium| Tertium |Dysprosum| Hoium | Ertium | Thulum | it | Luistum

13801 | 14012 | 14090 | 14424 | 14500 | 15038 | 15007 | 15725 | 1503 | 1620 | 16403 | 167.26 | 18803 | 17304 | 174E7
89 | 90 | 91 | 92 | 93 | 94| 9% | % | 97 | 98 | 9 (100 101 | 102 | 103

Conflguratlons Ac | Th (FPa| U |Np|Pu|Am Cm Bk | Cf | Es |Fm | Md | No | Lr

Adirium | Thorum \ranium | Nepiunium | Putorium | Amedchm | Curum | Bericlum (Caltfomium(Sretenium( Femmium (Mendaledu] Nobslum (Lawrnci
227.00 | 232.04 | 23104 | 238.03 | 227.00 | 244.00 | 243.00 | 247.00 | 247.00 | 251.00 | 252.00 | 257.00 | 258.00 | 250.00 | 262.00
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=

QUICKHK CHECK

In Mendeleev’s periodic table, elements with similar
properties were grouped

a.

b.
C.
d

In the same row.

In the same column.

In diagonal lines that run from top left to the bottom right.
In pairs of two.

For which element did Mendeleev correctly predict the
properties even before it had been discovered?

Qoo

gallium
hydrogen
bromine
Aluminum

In the modern periodic table, elements are arranged in
order of increasing atomic
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QUICKHK CHECK

In Mendeleev’s periodic table, elements with similar
properties were grouped

a.

b.
C.
d

In the same row.

in the same column.

In diagonal lines that run from top left to the bottom right.
In pairs of two.

For which element did Mendeleev correctly predict the
properties even before it had been discovered?

Qoo

gallium
hydrogen
bromine
Aluminum

In the modern periodic table, elements are arranged in
order of increasing atomic number (protons).



b=l

Bohr used the ROWS or PERIODS on the
periodic table to represent the energy levels
In an atom.

PERIODS H

19



Hydrogen, H, (period 1) has an electron in energy level 1.
Boron, B, (period 2), has 3 electrons in its second energy level.
Phosphorus, P, (period 3), has 5 electrons in its third energy level.

PERIODS H

b ]=fel =l




Period: a horizontal row on
the periodic table.

Atomic number increases
from left to right across the
period.

Chemical properties change
systematically across the
periodic table creating

‘periodic law-.

1 2
H He
Moo ek
10! W0
I 1A S 16| T 18 ]9 [0
LI | Be B C[N|O]|F [N
U | B e | Caben | Nrgee [ Ooypee | Prome [ o
006 [ 80 1061 [ 1201 [ 1401 | 1000 | 1000 | 2018
"R 1] 14| 15|16 |17 |18
Na [ Mg AL | Si[P | §]|Cl|Ar
Soam Amingm | Ghoon [Prompnonal  Bux [ Cricee | Agon
Pl Tl L B0 | 2000 | W8T | 30T | W4 [ W04
900 | 2|2 (2 (242|262 |28|[28[30 3323 W|3H|¥
K {Ca[S T |V [Cr|Mn|Fe|CofN |CufZn|Ga|Ge|As|Se|Br|HKr
Potasstn | Cacum | Scanchen | Thaek | Vanachum | Crvorum Vanganeed|  ron | Cott | Nee | Ooppr | 2nc | Gaik [Germurnm| Avers: | Gaelom | Bcing | Kptin
3040 (UADOBTY 4400 | 4787 [ B004 | 5200 | S404 | 8888 [ SEGD | K800 | 0345 [ 0830 | 0072 | 7200 | T40 | 7868 | 7000 [ 8380
P38 | 30 | A0 [ A1 [ A2 [ A3 | M4 | 45 | 46 | AT | 4B | 49 | 50 | 1 | 52 | 83 | M
Ro | 8| Y |2 [Nb|Mo| Tc|Ru|Rh|Pd|Ag|Cd|In|Sn|Sb|Te| | [Xe
Aubihom | G0N | YRAM | Zicitiut | Nookm O] R | O3 | Paladum | GIe | Coamum | WM | TR | Aoy | Teluum | IS | Xardn
8047 |CRINRT) 801 | 0022 | G29Y | 064 | 08.00 | 10107 [ 10201 | 10042 | 10747 [ 19241 [ 19482 | 11874 | 12170 [ 12700 | 12000 | 1119
5 [ 5 T20( T3 [ 74 [ 75 | 76 | 77 | 78 | 79 [ 60 | 81 | 62 | 83 | &4 | 85 | 86
Cs | Ba Hf | Ta | W |Re |Os| Ir | Pt|Au|Hg T (Pb|BI|Po|At|Rn
cnm | S FOMAY | T [ T | Ak | v | o [ Oumm | God | Wty | TR | L8 | DM | Do | A |
120 [0 17040 | 16000 | 18264 | 10021 | 19020 | 16222 [ 196.08 | 19007 | 20049 | 204,36 | 20720 | 20868 | 20608 | 20068 [ 220
o7 | 68 104 | 105 | 106 | 107 | 108 | 109 110 | 111 | 192 | 113 | 194 [ 115 [ 116 [ 117 | 118
Fr | Ra CBCY Rf | Db | Sg [ Bh | Hs [ Mt | Ds | Rg [ Cn |Uut| Fl [Uup| Lv |Uus|Uuo
Francom | - Raghm Oeenm [hascou] onum [ ranstum | et fSarmatast Rowtpariud Copamon] Lruemium | Prntum fnrptets gl
2400 2800 201,00 [ 20200 | 264,00 [ 26400 [ 277,00 [ 266.00 | 26100 | 27200 [ 28500 | 284,00 | 260.00 | 268.00 | 205,00 |Unknown| 20400
ST [ 58 [ 59 [ 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 7
La [ Co | Pr | Nd |Pm|Sm|Eu|[Gd| To Dy |Ho|Er[Tm|Yb|Lu
Lmarm| Coum - [Praseonym o] Sanwm | Eutgham |Gaminum) Tethm Cywomum Homum | ETum | T | Yoeown  um
13090 [ 140,12 | 14001 | 14424 | 145,00 | 19098 | 1H007 | 14724 | 15000 | 10240 | 040 | 10720 [ 16803 [ 17304 | 1447
B9 | 90 | 91 | 92 | 93 | 94 | 9% | 9% | 97 9 |99 |100 | 101 | 102 | 103
Ac | Th (Pa|[ U [Np|[Pu|Am | Cm| Bk Ct|Es|Fm|Md|No|Lr
AP [ Thoram [Proacinun Uinum | Nephalan | PO | Amedeln [ Cutum | Buratum (Catormum (Eratarim| Pormian cbalum
22700 | 20204 | 20004 | 2280 | 28700 | 20000 | 24000 | 24700 | 24700 [ 2610 [ 26200 | 26700 | 28800 | 2000 | 2200




Groups or Families

Groups are the columns on the
periodic table; also known as

= Elements within a group have
similar chemical propertles

~~~~~
.....




Periodic Table with Atomic Numbers

1 a . . . a a - a a y

H He
K ato per (proto s

3 4 5 9

Li Be B C N o F Ne

U Beryum C . . . ' C C C = Borde Cardon Niroge Oy Fuorne NeON
oA 1061 | 1201 | 3401 | 1000 | 1000 | 2018
1 12 0 averaade ato 010 13 14 15 16 17 18
Na | Mg Al | si | P s | c1 | Ar
S0 Aingm | Sicon  [Prospronal  Buns “riere Argan

prmgl « ¢ 24N 2208 <5 00 .97 e OF 15 45 e 98
19 20 21 22 23 24 25 26 27 28 29 30 31 £ Tl G5 34 35 Cul
K Ca | sc Ti v Cr | Mn | Fe [ Co | NIl | Cu | Zn | Ga | Ge | As | Se | Br | Kr

Potasam | CEOOM | Scarahum | TRariom | Vanacium | Crwomum | Manganess ron Codant Nlee Copper anc Saiium  |Cermarsum  Arsense Seoum | Deomire wypeen
30.10 4008 44 00 47.87 50.94 52.00 54 04 5885 5863 58500 03.85 0530 072 72.01 74,92 78 98 7090 33.80

37 38 39 40 a1 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In sSn Sb Te | Xe

Lt | SEontum YRAUM Srocrium | NoSum  IVSiybdenury Technetiom] Ruthetium | RROSUm | Paladum Siver Caarmum ngium Tin Artirmory Tedurium OIre Karon
80 .47 87 02 28 91 @122 Qe 05 04 98 00 101.07 10291 100 42 107.87 11241 114 82 11871 121.70 12700 12060 131.3%

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta w Re Os Ir Pt Au Hg L Pb Bi Po At Rn

Cosl~ St AU Tareum | Tungien | NRerium Oseriurm NS Srum SO Meroury THRahmM Laso DN POl AVLOe aoon
132 9! 37N 1786 49 180 06 183 64 19021 19023 192 32 10508 19007 <00 %9 204,38 207 20 <03 ¢5 <05 % ov e dde Od

87 | 88 104 | 105 | 106 [ 107 | 108 | 109 [ 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
Fr Ra BN Rf Db Sg Bh Hs Mt Ds Rg Cn | Uut Fl Uup | Lv | Uus | Uuo
Franciym aaum Vb orond Dusrium [Seadorgaur]  Sonnum M | Metnenum [Canmetactiul RoereriL] Copemichum] Uruesium | FIenovium rumper s iUV m LN mseg Ou ] Lmumocsum
00 | 32800 20100 | 262.00 | 26400 | 20400 | 277.00 | 26800 | 28100 | 27200 | 28500 | 284.00 | 28000 | 282.00 | 201.00 |Unknown| 20400

-

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm | Sm Eu Gd ™ Dy Ho Er ™™ Yb Lu

marum|  Cenum  |Prasecoymel Necayreumisromemiu| Samanum | Buogam | Saootrium| Tetium  |Oysprosumny Mo Eroager L Yoeuum | Lutetum

13601 | 14012 | 14001 | 14424 | 14500 | 14038 | 12107 | 15724 | 15503 | 10240 | 10403 | 16720 | 18803 | 17304 | 17407
89 90 9 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np | Pu | Am | Cm | Bk Ct Es | Fm | Md | No Lr

AZtrium TROrum [Srotacsniun]  Urtium | Neptumium | Butorium | Amedcum | Comum Derxatium |Caiforium | Erstarium| Fermium Mencessniur] Nobeium [Laarsechy
227 00 232 04 23104 228.03 2 0 24400 24200 247.00 247.00 251.00 252.00 287.00 25800 25000 202 00

-

w
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Atomic Mass
Atomic mass Is a value that depends on the distribution of

an element’s [SOTOPES in nature and the masses of those
Isotopes.

» Atomic mass is given in atlomIC mass units (amu) which
are defined as one twelfth the mass of a carbon-12 atom.

- The value of the atomic mass (e.g. chlorine) is a weighted
average.

Distribution of Chlorine

Isotopes in Nature

Isotope Percentage Atomic Mass

Chlorine-35 75.78% 34.969
Chlorine-37 24.22% 36.966




The periodic table classifies elements in three ways:

gas;

1) solid, liquid

2) metals, non-metals, metalloids;

uﬂﬂﬂﬂﬂl

3) naturally occurring and man made.

*** Elements > 104 exist only for very short halfdifes and the data is unknown.***




Metals, Semimetals, and Nonmetals

Metals

= Malleable, ductile, conduct
electricity & heat well, mostly

23 24 25 | 26
Cr Mn Fe

| Crheoemum (Wangansss]

75
Re
107 | 108 113 | 114
Bh | Hs Uut | FI
By e | [bommmh e prrmee preppem Jirred em 2

Nd
P aseooyTH ey L
s 24

61
Pm

CrreTiaTy S

145.00




Metals
As one goes across a period, the properties of elements
become less metallic and more nonmetallic. About 80% of the
]elements are metals.

A

1A
1
H
3
Li
"

Na
19

K

37

Rb

55

Cs

87

Fr

Metals, Nonmetals, and
Metalloids

VIB

52
Te

84
Po

116

69

Tm

101

2 13 14 15
IA We VB VB
2A | Metdlloids| || Nonmetals | JA 44 5A
4 s [
Be ‘ B BCH RN
12 II?A v VSA ViA VI7IA 8 vnzA . }s] Illg 13 | 4 e
Mg 3 4 s 6 78 | 88 1w 22 Al 'S
20 (2@ B MU B w @ om m N e
Ca S Ti V Cr Mn Fe Co Ni Cu Zn Ga GelliAs
¥ N 0| | B3 o s #% m om m n
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Metals, Nonmetals, &
Metalloids

Metals

* Good conductors of heat and electric current.

« High luster, or sheen ... ability to reflect light.

« Solids at room temperature, except for mercury (Hg).
» Ductile, can be drawn into wires.

« Malleable, can be hammered Into thln sheets Wlthout
breaking. | «S— 7

 Hard & Strong




Transition Metals

Transition metals are elements that form a bridge
between the elements on the left and right sides of
the table. Known as “B” groups.

* Transition elements, such as copper and silver, were
among the first elements discovered.

TIRANSITION
One property  —— METALS
of many —t—
transition

metals Is their

ability to form
compounds

with distinctive

CoIlors.




Metals, Semimetals, and Nonmetals

= Brittle, poor conductors, can
be solid, liquid, or gas.




Nonmetals

* Tend to have properties opposite of metals.

Metals, Nonmetals, and
Metalloids

1 » Usually poor conductors & brittle.
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Semimetals (metalloids)

= Properties of both metals and
nonmetals.




Metals, Nonmetals, and
Metalloids

Metalloids

e “Staircase Elements” that sometimes behave like metals.
« Under other conditions, they may behave like nonmetals.
« Silicon is also present as the compound silicon dioxide in

» glass items and the earth’s crust (silica). I
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Atomic Number

11
Information for Each Element Na

Sodium

Average Atomic Mass

Each element’s entry on 22.99

the periodic table shows:

= Chemical symbol Afomic number

75‘ 2 |Electrons in each
= Element name 3 |energy level
= Atomic number AI Element symbol
: Aluminum —
= Average atomic mass 26 087 Element name

Electron configuration Atomic mass



Review of the Periodic Table

Copy the Blank table and LABEL QUCKCHECK

e Label metals, metalloids, and non-metals.

- Label periods and groups.



Review of the Periodic Table

Non-Metals
Periods (rows)

saljiwe / sdnou9




1. What determines the atomic mass of an element?

a.

the natural distribution of isotopes and the atomic numbers of those

Isotopes
the natural distribution of isotopes and the masses of those n
Isotopes QUICK CHECK

the mass of the isotope of the element that has the most neutrons
the average number of protons in the element’s nucleus

2.  Which of the following is not characteristic of metals?

a.
b.

Ductile c. good electrical conductor
typically solid at room temperature  d. brittle

3. Within a period of the periodic table, how do the properties
of the elements vary?

a.

b.
C.
d

Metallic characteristics increase from left to right.
Metallic characteristics decrease from left to right.
Reactivity increases from left to right.
Reactivity decreases from left to right.



1. What determines the atomic mass of an element? QUICK CHECK

a. the natural distribution of isotopes and the atomic numbers of those
Isotopes

c. the mass of the isotope of the element that has the most neutrons
d. the average number of protons in the element’s nucleus

2. Which of the following is not characteristic of metals?
a. Ductile c. good electrical conductor
b. typically solid at room temperature

3. Within a period of the periodic table, how do the properties

of the elements vary?
a. Metallic characteristics increase from left to right.

c. Reactivity increases from left to right.
d. Reactivity decreases from left to right.



Periodic Law

When elements are arranged
in order of increasing atomic
number, there is a periodic

pattern in their physical and

chemical properties.
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Elements in a group have similar properties because they have the
same number of valence electrons.

A valence electron is an electron that is in the highest occupied energy
level of an atom.




Valence / “A” Groups

Y27 grou o on the periodic table are numbered from 1 through 8.
The group number matches the number of v:lernce elecirons in
the electron configuration of an element in that group.
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Alkali Metals



Alkali Metals (Group IA)

Group 1 or IA

= Easily lose an electron in
order to gain ideal electron
configuration.

= Typical properties:
» Silver in color
 Soft (can be cut with a knife)

 Highly reactive with oxygen
and water

* Able to oxidize in air
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valence
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Alkaline Earth Metals (Group I1A)

= Group 2 or lIA

= Lose two electrons to gain
Ideal electron configuration.

= Typical properties:
« Silver in color

* More brittle than alkali
metals

« Somewhat reactive

* Low in density, with low
melting and boiling points
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Transition Metals (& Groups)

= Characterized by the presence
of valence electrons in special
orbitals.

e.g. Copper, silver, qold, iron
= Form colored compounds

= May have unusual properties:
« Magnetism
* High conductivity

= “Inner” transition metals
are rare; often radioactive
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Halogens (Group VIIA)

= Group 17 or VIIA

= Easily gain an electron to gain
Ideal electron configuration

= Typical properties
 Highly reactive with metals
» Toxic to organisms

* Most occur as diatomic
molecules (F,, Cl,, Br,, |,)

 React with metals to form salts




8
valence
electrons

"FULL"

Group 8A

Hze

Helium

10
Ne
Neon

18
Ar
Argon

36
Kr

Krypton

Xe
Xenon

86
Rn
Radon

Noble Gasesd



Noble Gases (Group VIIIA)

Group 18 or VIIIA

Inert gases (nonreactive)

have ideal electron configuration

Typical properties
* Qdorless and tasteless
 Nonreactive and nonflammable

» Have extremely low boliling points
(l.e. gases)

 Produce characteristic colors
when excited electrically



Review of the Periodic Table

QUICK CHECK

« A Groups with valence
electron configuration

« B Groups (transition
elements, inner transition)

 Metals, non-metals,
metalloids

« Alkali & Alkaline Earth
Metals, Halogens, Noble
Gases

 How many valence electrons
in the “A” groups?



Review of the Periodic Table

QUICK CHECK
1A A Groups 8A
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1. Why do elements in a group have similar chemical
properties? n
a. They have the same number of valence electrons. QUICK CHECK
b. They have the same ratio of protons to neutrons.

c. Their atomic masses are multiples of the least massive element of
the group.

d. They have the same number of total electrons.

2. In general, the metallic characteristics of A group elements
within a period decreases from to

3. Which “A” group elements tend to lose electrons? Gain
electrons? Why?



1. Why do elements in a group have similar chemical
properties?
a. They have the same number of valence electrons. QUICK CHECK
b. They have the same ratio of protons to neutrons.

c. Their atomic masses are multiples of the least massive element of
the group.

d. They have the same number of total electrons.

2. In general, the metallic characteristics of A group elements
within a period decreases from left to right.

3. Which “A” group elements tend to lose electrons? Gain
electrons? Why?

Groups 1A - 3A lose electrons
Groups 5A - 7A gain electrons

Atoms gain or lose electrons to complete their valence
(outer electron configuration).



The Arrangement of the Periodic Table

The periodic table contains a great deal of information on the
elements.

= Periods refer to horizontal rows of the periodic table.

= Groups or families refer to vertical columns of the periodic
table.

= Cells of the periodic table contain information such as the
atomic symbol, atomic number, atomic mass, name of the

element, electron configuration, and possible oxidation
numbers.

= Elements can be categorized broadly as metals, nonmetals, or
semimetals (metalloids).



Classifying the Elements

Groups
= Alkali metals: most reactive metals, soft, oxidize quickly.

= Alkaline earth metals: not as reactive as alkali metals, brittle,
shiny.

= Transition metals: form colored compounds, good conductors
of electricity.

= Halogens: most reactive nonmetals.
= Noble gases: lowest chemical reactivity, used in lighting.

= Inner transition metals: radioactive, used in nuclear power
plants.



The Periodic Table Song (2:44)
nttp://somup.com/cF6OQFINNyQ

Tom Lehrer (1970 ... 1:47)

The Elements Song
http://somup.com/cFO22hVSKJ

The Periodic Table REVIEW Song (3:07)
http://somup.com/cq6f2ge /g4
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