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Periodic Table — Unit Name
L. Introduction to the Periedic Table —
A. Mendeleev's Periodic Table — Dmitri Mendeleev in'1869 developed a novel system

for classification of elements.
« He organized the elements by increasing (L:h)mg L CYynass ;
B. Modern Periodic Table — Henry Moseley in 1913 determined an _Q—jp_ﬂm_(,
\ j for each known element
« This information served as the basis for the modern periodic table
« The modern periodic table is organized by elements with increasing

[6C s aYaalVa !

C. Arrangement of Periodic Table

GROUPS (columns) rbﬁ AMILIES PERIODS (rows) <—»
« Elements within a group have the Elements within a period have the
same # of Ualence _e\lechong same#of PELS o Shells
« Elements within a group have Elements within a period have
itla properties. \ £E€.enenproperties.

(veacy similondy FLCR
Ex: Name an element that woufd have chemical properties similar to Mg: CCL _5(&';%‘0 wpt
{ (J,' s
D. Periodic Table Basics — where are the elements located? The group names and Ry
locations that you must memorize are:
Alkali Metals (Group _| ) Halogens (Group | + )

Noble Gases (Group _1 @& )
nown W‘Ieﬁlg l%

Alkaline Earth Metals (Group __ 2= )
Transition Metals (Groups _3 __to_{] )
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maalle alte (nauwmvnared jnto < leete) waetallic lusler (shinyg )
C o Cr heat o eLc‘CH\(\-HJ
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v ¢ most metallic element:_t- v~ Only liquid metal: He
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.\V\L‘\U&'\ig = Ljét\ossuw ¥ Caalbbon ' ¢ a \

2. non-metals = TLuln e Ob Wk Non e tal-g
o physical properties: )D calde. v,
Al o - comnduachors, dn
e most non-metallic element: F‘ Only liquid non-metal: BV/
3. metalloids = ov Sem\ -vnetal\

e physical properties: ‘
Q\o@_c,ﬂ—(@g cb botHa netrels 4 nonnetale

o list the 7 metalloids:

g\ v nuun —+
(on st case)

Polois wim ave
g Lo e ]
A+ e taluc
1I. Information given on NYS Reference Tables for Physical Setting/CHEMISTRY
A Periodic Table — p. 9: Copy all information in the box for Carbon:

LV N8 = -
QAT Mmass = t2oltl —y
(w,_'og Mass ) +2

e i
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oV C\angeo él{)laxmﬁn'
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Define or explain the following: ; < T S c
120011 4 Atomic mass ~ Weighted cvenage ol aLL poSsible 1sotopes

£ov Yot E\evve ntd
o Atomic Number — 4o4= L iuumbee v © votown s
2 Y

2 —H Electron Configuration — ntwvin bo % ele chons poy shell

C+‘* Oxidation State — ) 0551 Llg. Ch&:x{a S oun atone WL g?ﬁ—
When \O%ing ov gawning et chons Whoin bun(LLAzj
B. Table S — Properties of Selected Elements .

E- ) 1. Atomic number, symbol, name - are listed in order of atomic number ooy
| 2. First Ionization Energy — define and memorize: T\ V\\A.vv\k‘zl—/\ “ry / mol
Wilojouls Qer nele Of SnlAgy \rebmwm +o Nerove

Ko ouRvmost c\e chon Netalls \/\/CU’O" Ra)

eTrkle S + metals: have 10w ionization energy values (O¢e. clechtins
Vbl e which means they tend to _|O$&_  electrons easily
» forming_QoC e y€.  charged ions
orming ge ,/_9” O .
Na — Na e}" v que awway oo
28~ | i~8 e~ 5oLk tee S
. Nove enend o NL~OVE
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/ ( « non-metals: have _{A < E) \n ionization energy values
‘ 2 « which means that non-netals tend to electrons rather

(W B
= than lose them, and that they form ‘uuj' .cj‘o-h\re jons.

CQN) 3. Electronegativity — define and memorize: -Raa U;\o-\l;d-\j o desire -l
O CXOTD. GO, .Oa. e
Oﬂhj a Scare (o—R) ; not o medsureme it
e metals: have [ O (low or high) electronegativity

values; this indicates that they havea __Lw e alz (strong or
weak) attraction for bonded electrons.

“A N le L e non-metals: have \A L. (low or high)
F +Hho hD ; eleptronegativity values; thisihdicates that they have a
(_ i O\ “Sho no, (strang or weak) attraction for bonded electrons.

4. Melting Point, Boiling Point - in units of __K <\\ i, Is-the-melting-point

amﬁteﬁerve»ﬁf—?:;extenswrprweﬁv?—mn—. = .k TR A e
Metds ag cund Tveczing pOWTs oae \Aevvh ol »\,f‘~‘\*"~)
\now -\—'\cj'\,\-‘rh:) {)Ck(\-(_a_& Xuae— Ic c;;—_—z\

5. Density — define:  cxonvAh Gl A= Mmass -
(Vewds Vi Volwnng W0

(M)s Atomic Radius — define o P dl Steanee \Oim"f'ﬂ_r\ Al nuded

' w @e H o ae- Bl\mﬂn (32 eiao\-m‘\—ﬁ\‘;) 4 )
-\ |-‘\-\e¥¢\:‘

. 2. X%
III.  Group Information — found in chapter 6 and handout 3 e

Groups are organized in Co\\MhnS  on the periodic table. The group number is \/\;
associated with the number of \/ci\¢ nC&- e\ chOong,

A. Representative elements:

« Representative elements include all elements in groups _| 2 12— 18

« Atoms of representative elements are filling the __<5 and p sublevels
o Where is the “s” block? %,\'UU'\_‘)‘) , S e

e Where is the “p” block? %\Dw‘) ks 12
Group 1
1.  Name of this group? aa oA g tads

2. Which element in this group is nota metal? \_} Why is it included in this
( group?  Gdonai ¢ I o |\ : %\"MS +\ \ons )
il s alfo the ntect elenninat 3



1
Nae — Na
2-8-~ 2-8
3 Describe the reactlvnty of these elements. \A\ CJ\/\ N ea d«we
- e
4. How are these elements found in nature? OV kq \O(«“\ddti Vi N b
Nact NMa F B

Why? Enly weed v \ose ) e Ho have bl shtil ey e T
5. How many valence electrons does this group have? |

6. Describe the ionization energies and electronegativities of this group (are they low

orhigh?) —Taple S I aas oiud

d to
TE= Fete erang \Q"Qw\m
What does this mean? LDW AecKre +o %&\v\

YolaadVifou@evwngsiy | 4ot t}k}’ \OL\_)
Group 2 S —

1. Name of this group? QU a \Love €anta hetal ¢
. ' but+ not
2, Describe the reactivity of these elements. l/\k hly neachHve ¥ et
w+te as ugh as g 7
3. How are these elements found in nature?” <~ L o O‘r\d—{(& :
¢ : ca
Why? Ov\b_\ need +o loge 2e- o e S ole
Cacl, Mg o

2_ Nt
4. How many valence electrons does this group have? :
Group 13
1 How many valence electrons does this group have? =3

2. This first element in this groun. B, is a_£¢ m e HJ All of the other
elements in this group are ¥y ¢ + +cL\5

1. How many valence electrons does this group have? L_—[

2. This group has C, whichis a __nown e Yol , Siand Ge are
Semivne+alS  and Sn, Pb which are e ol g

Same. e\t \OLK_+ ckL—@ﬁ eacind

€Covans S0 \H\Q\{ \nawe
Adtfercnt propeaties o
4. What are the allotropic forms of carbon? I-_Ipw are they different from each other? ”CD\ O .
P b Canlgon caon ke Lowundl O X%ggexu : s 7
aS o d);c\)mxow(\_ ev- Ox N
ol Ld’e, \,\JC Horcactiog 02,0ne—
Aouond, L’Z\Cu()\mére 18 Sob Fls 1Ok C 8(‘”‘3

s B
o= 0o

3. What is an allotrope? Drfine <

S



Group 15
1 How many valence electrons does this group have? 5
\ein~— ;
2. This group also makes a transition from"x )aeg:}z; L to LM “u‘in,( to
nedal | T T S
3. What is interesting about nitrogen? 21 —aN N =N:
——

O T e — i
=) e stable dug

e It makesu l© /. of the atmosphere qUite S :
j ; g Huiple bond

* Importance of nitrogen and phosphorous in living things: )

N. 15 vaale \(\Cﬁ/u.;kcg.ud wn Qv no acadg
Group 16 \D ‘\‘LL\,«\S yushA evﬂs (;h‘“o @Ml\ﬁ \1’
ik How many valence electrons does this group have? Qg

2, Describe the reactivity of oxygen: Vi cf'th
e Oy Wetal Un M aw")
3. Why is there so much oxygen in the atmosphere? 2 ¢ iy ¢ t’/fi b 4 »F(‘u'ﬁfs
c,u;pu\f Phc““o Sj hFHo si'¢

4. Name two allotropes of oxygen: ’lﬁj%g nand _ Oz ocvwe_pg allotropes have

similar or different properties? AaEeene (ay ? Why? dcle vent

O2 ox Qe Oz O3 vlng Shuchung g
B, O
v * s N »
Group 17 [0 $Or
1. What is the name of this group?
alogen s v
2. How many valence electrons does this group have? +

3. Describe the reactivity of these elements: Vo Nea th(i = LLi
vl cpnnbivie o bn Natoe Py
O O = Ma ol
4. What kind of electronegativities and ionization energies does this group have?
L SV e NITPN ; i \
What does this méan? \(\J' h desdve 4 Gavin avn e ( "\LﬁL ) /\‘)

AL-DuUt Gy g —
5; Which group 17 element has the highest electronegativity? E

6. Describe the change in phase (solid, liquid or gas) takes place going down the column
from fluorine to iodine:

Fluorine is a Chlorine is a gas. * %
Bromine is a Iodine is a solid

T, is Muun b‘ﬂ'f{“" Han Foor Cly :
o |3 hao -vaxgg/r Covcen Retureos, Yo
Mole ar Led



Group 18 Xn (R edon) “6;\{&\,\+ WaWe™ R&c&m %M

1. What are elements in this group called?_Y\OW L gases e
2. How many valence electrons does this group have? 8 (except Helium
which has )
3 Each of these elements exist as Y\WO N @& Dy ¢ gases.
Monatomic: | oDy~ }\)a ok v, Xﬂ —
'Lc,mmpaw_& 1o diatonne Jaald Fq_ cd 2 e >
4, What is special about this group's ionization energy value57 -
Very Wigh- deeo not want 70 j\)\\ft Gway e
S Su»{)’f?k\j a Lot f evnungy neMove €
5 Why is the term “inert” no longer applicable?
; ; a
C ound €O Cans feocy WorHA e \0\6 \{\Q’CLU Ji \ ij
\Wolde ganes
B. Transition Elements — group numbers to ; between “s” and “p” block
1 Within the table
« These elements are characterized by having electrons in orbitals
o Therefore this block is called the ™ " block
Ions of transition metals produce __ C o) D\ft’.ol\ solutions (see pictures on
pages 168 — 169 in your text) -

« Several transition metals have more than one possible % A\ ech On

SheXes |
+ Examples of transition metals: A T | |
C&\ SO‘_\_ Co‘"b) Ty 5 8 Q’XQH’_\j \D\'\:\-@ SO\ wWwhowv
2, The bottom two rows on your periodic table (the cut out rows)
e These are called transition elements
¢ These elements are filling the sublevel.
¢ Therefore this little block is known as the ™ “ block.

Give two interesting facts about the lanthanide series:

Give two interesting facts about the actinide series:

This is the end of the HW assignment! W\O %ﬁ,\ e ;
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IV. Periodic Table Trends \ASe T able S

A.

Group/Family Trends: Trends as you go doun a C})/\ ouu‘C) J/

1 Atomic radius: going down a group the atomic radius__ {0\ C_ N0 6 ne
Why? due +o-tw addihon oL o vwlo Shell ov
gy \evel Lk cadin vyow
2, Electronegativity: going down a group the electronegativity detwagw
" Why? \es<S (\—‘?C/U’t 'éb‘f Qv e . \/‘LL‘L/\'\CL 5\’1Q\l
\ i 1 i
\S @L\\HA_L\ o nullaag ; \esg \/\L‘LC\J&U\J\ oL R
o othrachion £ov- e~ Danes Elechpns olso chield
\o e ) v 3 L
3. Ioniz\a/tl%?l ene\rge‘y: g%i\ﬁ\gf/&c}wﬁ%\' g(?(‘)?fp‘ thza\"ltﬁ%g%‘r‘i' éner%’ .
Why? \€<Ss Vac\eoon PUWL- & tarec \egs enengy
‘o Nevvove e- ‘C\,QW‘ volea~ce Sk
KR vl e\lechons are dyortlag o Rorn- e nuduwg
SUMMARY: Each of these trends (1-3) can be explained in terms of:
0ddine o Shaa ﬁ@;l\s Aso~ ~Haa Gsup
4. Metallic/nonmetallic properties (what is happening to the properties of the elements

as you go down a group?) m‘"\ R W Wﬁ—u.&k;c“
; otto 5 oSvC - .

tnost Medaldic” o 1 {s B (loes emeond eat)
Periodic Trends: Trends as you go . NS S a_Qonlo A fromL>R

1. Atomic radius: going across a period the atomic radius dﬂ_waw
Why? e\echiowno going Ut SOy gwal - W Caa e ol

[aVEE'W PYSN +o S cle .
PAOTON S nuc an DUl L o vl Vo
oL '/g&u\ o leP+ 4o pight ( qu. ‘T\CL\OLLCGE%

.

2. Electronegativity: going across a period the EN

e\ ChOWn  UALNQ 0l S,

3. Ionization energy: going across a period the ionization energy_ \ \WCA0 Og 04
Why: clecen 0 8 Vvolomcon elechounn_ aton,

s vst LIt o Loge e\ech oo <o

Wiove cverfy nauodr \ee \Laod ALINADSL Oun € —
SUMMARY: Each of these trer]ds (1-3) can be explained in terms of;

WCLe 0N PUAL UnOne Giq gy Loyt o \Q,Cé,Q,\%

4, Metallic/nonmetallic properties (what is happening to the properties of the elements
as you go across a period?)

> Ynove non g el e g

NN £ 8%
most non \f\/\gm_ll_,L(_‘ e\ vl \
S A C%aw e~ gooledd)



V.  Other Q N

A. Comparing the size of an atom to an ion: it
Metals:
Metato lewe C\’( cheano w—?/uu/\/ Atomlc/lonic Radii
e a’b o 2A 3A
oy S ¥ u% o
. s é @% @
2-8-1  2-8 @ o R
\ N N 0932
afon~ iomn (oaly 2 sholls) = s X
oy metalllc @ ® ®
lowno ane svv\a\l.uu ’tj
‘o~ o
N on “otelo G ‘e OP»WDQZ"‘Q r—\
NoN medol (Ot oL \
la/%u/hw/\ow\ P atouns a‘bl/t«

C ovalent radius Aniovic radius é\
M 99 pm 181 pm (U’))

B. Isoelectronic: |
ek se Shachue.
e\ choic S

Sevne
41 o
M 24+ MO-’+ N& F/ O?— - (/M'Q'\:&L)J‘&j\@v
% S0 R e e e S et
\1Q+ \\{)Jr \O¢ Qe . %{3
\Oe™ yOe~ \0e \Oe [Oe
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Extension Questions A
Model 4 — Allotropes of Carbon
Natural Sample Properties Composition
Black 98.89% Carbon-12
Soft 1.11% Carbon-13
Conductive
AL Canlogin
Graphite .
Colorless 98.89% Carbon-12
. a Very hard 1.11% Carbon-13
Insulator
PUAL C anldon
Diamond

18. Consider the information about carbon provided in Model 4.

2. Are diamonds and graphite made from the same element? u‘&,‘_‘;
4. Can the existence of isotopes explain the difference in properties between diamond and -

graphite? Expliin. np ~ notice —roe ‘Q,Q_J\Ln,vera-%(.b adpov_

¢. Propose an explanation for the difference in properties between diamond and graphite.

Aue Yo e Mw+ %WC&W% oFowao

19. O, and O, (ozone) are allotropes of oxygen. Buckminstetfullerene (C,) is another allotrope
of carbon. Based on these statements and the informarion in Model 4, propose a definition for

allotrope. ‘?O‘("W\ ¢ o AR, Song e\,p_v‘Y\_O.\/\"i‘ witt, , AN
Govn waLat, —taucs Atferpat @AEQ-O—A_)"@S
20. Two common forms of phosfhorus are red and white. Red phosphorus is fairly stable at room

temperature in air, but white phosphorus can ignite easily when exposed to air. Is this difference
in properties due to the existence of different isotopes of phosphorus opdifferent allotropes?

Explain.
WA W . ( ‘ e N\L '+-
-?\(\ Ds-P\r\DM (_XW\:\*&AJ/\-D mo“'fuj Au V-

\CDD’fo,Q,O ‘L’?P 'L‘\P’JOQ?IP'E)ZP

Average Atomic Mass 5



