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Classification of the Elei'nents { %
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. Focus Question

Why do elements in the same group
have similar properties?

By the end of this lesson, you should be able to:
® Use electron configuration to organize elements.
@ |dentify valence electrons.

Electron configuration A9,8J31 g9l

Arrangement of electrons in an atom’s orbitals.
Bl Sljlae 8 bgaSIEl Cus s 9a

5l Jisw @
o O o liad) @lliadiilal
dgilinio Linlgs de gamnall

@ Relate groups and periods to the properties of elements.

"

|

ke 13018 (95 o amg «pup ) dilgs 8
poliall adiizl g Sl gjeill alasiul @
B Oligyasdl wass @

palizll Golgde aljgally Glegazall by ®

Valence electrons

93l Slg sl

Electrons in the highest principal energy level.
Soius el 3 532 gall By SIYI o

(sl y A3Us

Valence electrons
SIS Slig 58]

The electron configuration determines many chemical properties
of an element. Elements in the same group often have similar
properties because they have the same number of valence electrons.

walgsdl (o SI ig I 2339l 33
ol 3 peoliall elliad . paiall dulessl
wllies LY dgilie Lolgs Bile degasall

SO Slg sl sae judd

Electron configuration
P95SIF gajel)
Arrangement of electrons
in an atorn’s orbitals.

Byl Gljlae 8 Olg syl wus 5
*y

N,

sgall alllaue ;oS ga Giludl pasl Jlai
Valence electrons ;
SIS Silig S|

Electrons in the highest

principal energy level.
sy Bl sstuna el b Cilig

Similar group properties
dcganall A dgilidia yolgs
Elements in the same group
often have similar properties.
LWL dcgosall Guis G olisll
Agildia Lalgs ellias

L

f Notes / :Slas s

Sgall dlllase /)9S
D O] [B) wose astos dunio 58l | bt e | osstsl g

duy oo diaulal 4 5 (659 alazll _»I__»_ sasalS] sagal




) yo dusaded deods (o8l | aulelll el | a0ald] gugal

Chemistry G10
Classuflcatlon of the Elements Vs

polinl] tuiad Y

Alas]

Valence Electrons and Periods Olygtlg §OSEN Silig yasl]

: The periold numbe:l' te!lls the hi_gld'test Example / Jle gy Al (ggiume Sl 8901 ad) 3asy
{ nc | : “up e aiig
] E;'ele'{ﬂ?o:: G b i Lithium (Li) is in period 2, , A '-*sl;ﬁf?'-.-ldsr-&u
! ' so its electrons occupy 285931 S gl (Li) postall
e up to the second 'J"“‘:J ;"'L’S-*‘j' olé “”"JI
inci | = it el et (S gunnal
-, principal energy level (n = 2). s (0 2)
Valence Electrons and Groups Slegaxally 39S Slig syl
For representative elements (s ) Oolegamall yolic) diaall polinl)
3 (main-group elements), the group Slig St sae dcgaxall ady dum
number tells the number of 855 ’ Fs;mi
valence electrons. 3
Group 1 Group 2 Group 13 Group 14 Group 15 Group 16 Group 17 Group 18
. valence valence valence valence valence valence valence valence
i electron electrons electrons electrons electrons electrons electrons electrons
Exception: Helium (He) is in group 18 but has 2 valence electrons. AENB degaall o gy (He) pgulugl :alilied

Aadd B35 (g I e sgio

Lewis Electron-Dot Structures : dusg piSJY) uigd Syl

Lewis electron-dot structures show the valence electrons 38IS1 Silig yaSU) duig SIYI uag) ST 5 skl
of an element using dots. Dol plasiwly juaizll
o B & | . . . - . - (X ' oo |
Na - Mg = Als DY« Si - <P +S: 3G Are
| . . | ee s 7 se

sdbbs e
sl G jlasdl o 8901 pae JLASY] e
8 11 e 381830 Dilig 5] sac alsye

3 , Observation: As you move across a period from left to right,
the number of valence electrons increases from 1 to 8.

i Period number Group number [representatwe] ) 7 Valence electrons
3941 @3 | dliaadl polisall) dcgaxall ad) B Llig sl
4| | Tells the highest principal » Tells the uimber of Determine many chemical
4 energy level occupied by electrons. valence alectrans: properties of the element.
sl iilb‘ss-uudf-" EREN T e ‘ velsddl e anll 2ass
\lig 2L Jgi 335 Lalig ,280] dae dasw bl 2k

I Notes /: &lasa

@ https://elmahdyacademy.com
Sagall dilase /9383
n @ e duaadsd dais seil | oadedll ey t?‘s._!.lﬁi‘sa.&dl

" | - o 315 esaanll dad of X LT, casg oole el - | ] 51 ¢ 1
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Chemistry G10
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The s-, p-, d-, and f-BI Elements
fgdg pgSLJns."yah.c

@

’ Focus Question

How is the periodic table divided

S9! Jg.\a!le..mud

into blocks? Sdis A
Groups
1-2 Grc-upls 13-18 H « Helium is in
] : Groups 3-12 : Nl group 18 (s-block)
; . ) O g paalugll
| 18 dcganall
s-block d-block p-block (s als)
- s alis dalks p alis
I L : JEd] |
Lanthanides —:\ f-block
(4f) i f alis [
Actinides e S : i Al aihE [ el
(5f) _ ) ST | O a7 )
: o N f£5 T
s-Block Elements p-Block Elements d-Block Elements @ f-Block Elements @
s AliS polic P iliS jolic ‘ d alis jolic | f Al jeolic
2 ® Groups1and 2 . @ Groups 13 to 18. | @ Transition metals @ |nner transition metals
plus helium (He). o T 15 o ilegasal) (groups 3 to 12). (lanthanides and actinides).
2 91 olaeganall aJlasyl clplall aulslal adlasyl olylall
posligll I @LaYL @ Outer electrons in (12 I 3 e cilesanal) (SluuiasBlg colaglisl)
| = ® Outer electrons in p orbitals. ® Electrons fill i
! ; e @ Electrons fill
sorbitals. o &l Slig syl d orbitals. f orbitals.
LRSS ';'L'S:l-ﬁl:ﬁ P ollae Zlig yaSIYI ¢ylias g TSI (olias
. t.s Sllaae ’ : d alilas falylae
® Maximum electrons @ Maximum electrons .
in s sublevel = 2. in p sublevel = 6. ® Mo gechons ® Maximum electrons
o ind sublevel = 10. in f subl =14
Slig 2SIyl e sae bl Silig,2SIYh 8 Bde uail gy SIYI oo sac il in ‘s_u _EY"'? = e ’
225 eyl goiuall b P = 60t gotuall i el s gyl e Sue el

d=10 E,L).ﬂ.]l Sotuwnll e

. The periodic table is divided into blocks

according to the sublevel being filled
with electrons.

$agall alflac Jg.n.s..'dl &0 @bl pasl Jles

SIS S (539301 Jgand! o
Sl o il (5 gimall Cuusy
lUL!_g_,.IS." M-u ]

j Notes /. ola>3e

Block 1 Groups 1 Sublevel being filled Maximum electrons
ausn e ganall | dilig i) Mab gl o Al (Sguelt il 2SIYI e 348 (uadl
s-block 1= 2 (plus He) s 2
p-block 13-18 | p 6
d-block 3-12 d 10

f-block | Lanthanides & Actinides (4f, 5f) | f 14

@ https:/felmahdyacademy.com
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‘ Chemlstry G10

Noble Gases, s-Block, and p Block
PosS L‘i.l.’ng d.Lu.n." ul,la.ll

(18 dcgannall) dludill ,r;,wl

Noble Gases (Group 18)

Noble gases are the elements in Group 18 cllias il 18 dcgasmall jolic L& aluill oljlall
that have completely filled outermost T JelSIL dilies das 5 Al Sbgius
energy levels. They are very stable and Jelany ¥ lgalieag las Biiue jolic Lag
mostly unreactive. Lleass
Element Symbol Period Principal energy level (n) | Electron configuration
Dl o 8,91 s ) dSladl (5 gians - P9 AR il
Helium He 1 1 1s?
Neon Ne 2 2 [He] 252 2p®
Argon Ar 3 3 [Ne] 3s? 3p®
Krypton Kr 4 4 [Ar] 452 3d' 4p®
He (n=1) Ne (n=2) Ar (n=3) Kr (n=4)
oy ,/ -tf\\
/‘ P ;{ < 0
o e
| I, S ) LN !
\. '\ ks @ o /,;"J; ‘\ \ A f
‘Q_‘g:;-/ "1\ ﬁ
(] 357 357 3p° | (A 4s? Bd“’ 4p° |

s-Block Elements r j p-Block Elements p diS jolic -

® The s-block elements are the elementsin | .21y lic 2585 slic @ @ The p-block elements are the elements in Gleganall yalic o p &S ol @

Groups 1and 2, and helium. paakagll I oYL Groups 13 to 18. A8 J13 e
® Group 1 elements usually end with s"in their < _ j,ic 1 degandl olic goe | In p-block elements, the valence electrons 5y salall g oSl Jols @
electron configuration. e i occupy the p orbitals. T s uclinll
® Group 2 elements usually end with 5. P Vg i 4z @ | | @ Thisblockincludes the representative | 3., inll il sin Juis @
: elements and the noble gases. Al aljlally
The p-block starts from period 2 because o &Gl 3y9adl o P ALIS yuolic [as et 0
| there is no 1p sublevel in period 1. ST [ESTRVNE B T NFSUIT- PR EPTS |
A@ Difficult Vocabulary [ ARA SIS 1S o ¢ ol alllase jpiSall ae Galudl sl Jlss
M , a
English Arabic & Feature | s-Block - Noble Gases
noble gas Ju 3lE ' / ] dualsl 5 als i | alogll ol jledi
; = P Groups 1and 2 18 only
e it r bt bl 37 131018 38 Lib
unreactive Jeldie st Valence electrons 2 & p orbitals Filled outermost level
outermost level o2l saiuall S Slig 35| LR P Sljlas lins 25 Ggiame
valence f‘l"d"’“ SN g, General characteristics Metals (very reactive) Rei::gﬁﬂi“ mug;y:::::{m
representative element Jiss paic dalall ailasll (Jolazll dayaat) clsls Rid el Lpabinsg fas §dis
Jotiny |
&€ https://elmahdyacademy.com
4 Sagall dllae /5380
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Chemistry G10 o3 lS] sugadl 1Lf 1 1%
The d-Block and f—BIock Elements o |
7 9 ﬂ)“mﬁ_ﬁ i J-lé e
Q Focus Question Jl JIg ¢
What are the d-block and f-block elements §f 9 d Huilisl yolic o Lo
and how are they related to the periodic table? $6391 Jouadl Lagaide Log
@ Lesson Objectives
By the end of this lesson, you should be able to: e 15808 5955 o o speyall dlgs o
e |dentify d-block and f-block elements. fod puilzsll polic wass @
® Describe their electron configurations. Lo} SigyI¥l sl Guog @
® Recognize key properties and their position in the periodic table. w193l Jgaml 8 lgadgeg Lguailias pal Ll yeil @
The d-Block Elements d dis)l polic Example: Iron (Fe) | (Fe) ssaxdl :Jls
e The d-block contains the transition metals. Electron configuration for iron (Z = 26): |
Aany! Gllall e d as)l ggiss (26 = 3301 san)l) wasl) g SIPH casyl
e The d-block usually involves filling the d orbitals
(n = 1)d and extends across ten groups (groups 3-12). [ [Ar] 4s? 3d° ] b
eMial d ALESY g iUl iyl asdis Lo Bale
Cilegamo Bpdic e aieiy (n-1)d" d el soiuall 4s 3d =
(12 JI 3 Slegasall) ~ A -
e d-block elements often have variable oxidation T l t 1.
states and partially filled d sublevels. T 'l T t
Bptio suwsSh Sl d A polic ellias Lo WL v
eMio¥l dlaife yut d ducyd Ciligiuwe le ggindyg
The f-Block Elements ali i Lanthanides and Actinides | cilawiis¥lg lalisw)
e The f-block contains the inner transition metals: ® Lanthanides (4f): elements 58-71 (period 6)
lanthanides and actinides. (6 891 ) 71-58 nolisll :(4f) CilasliswI
ddslul syl oldall e f Al sgisd e Actinides (5f): elements 90-103 (period 7)
S, s3I (7 )51 ,8) 90-98 polisll :(5f) wilawiuisy
o The f sublevel can hold 14 electrons. e They are usually placed below the main body
Ba <l 14 f T O [T of the periodic table.
TR e T gl oy gl Oovl <390l Jsal o st ll il Jiaol g Lo Bale £
sagal] alllass ;9aSall go Galudl gaili Jlss N B
: Transition metals Inner transition metals t
[ AJLaEiY clplall) sl Gl ) J ‘:;
(n = 1)d sublevel Lanthanides (4f): 58-71
[ (n = 1)d° Led)l sgiuall The d-Block & f-Block +(4758-71) Slaslw! :l :
‘ ’ﬂn’—_(ﬁfﬁ"* EIements alzsy iD Actinides (5f): 90 1I}3 = I
groups (3- il : {
- 12) Gilegasa bydic fod palishl ol +(5) 90-103) lauiuisi ] 5
Variable oxidation states f sublevel holds 14 electrons
[ Spubie sl ci¥ls | bigyasl] 14 J gty f e al gl ] I =
[ i Note [ :dllas3le As the period number increases, the principal energy level (n) increases, An) il a8l sgian 31350 1Bygall pdy ol LalS :
i Notes [ cillas3la G
@ https:/felmahdyacademy.com
5 $xgall dllaue /59385
u.n u,{.mw\syﬂwlslplwakﬂ;awlj

:Q_¢V&L~M\>T§ | pelazll poaalsS| Sgall
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Chemistry G10
Histo

S0 Jouadl Gasls L5

L I:T:1"

J_J_:J:'A -

Aritolu?e Lévaisier
ajlgdl¥ (ylghasl

Grouped the known
elements and distinguished
metals from nonmetals.

ddgyaall jslisll hieo
l3ladUlg Slplall Gas Guag

oa3lsT gagal lil

ry of the Perlodlc Table

1894 - 1900

Discovery of
noble gases

el Shjlal CaLiss)

CROT

Noble gases (He, Ne, Ar, Kr, Xe)
were discovered, forming a new
group in the periodic table.

d...u.ll wijledl SLLsS| a3
[He Ne, Ar, Kr, }{e) TR
(38l Joaadl 3 asaa dcgana

1869 |
Dmitri Mendeleev
—adais s;;-ia-.ﬁé

Arranged elements by
increasing atomic mass
and left gaps for
undiscovered elements.

23 cuwa palisll L)
ul.r.l;s ij d..s_,.:“ d.LnS."
.Lﬂ.rgn..:ﬁSJ o )..aLn.w.T

S P Fa" >
T A A
1789 1869 1894-1900
Henry Moseley Synthetic elements IUPAC approved
Hige §ria beyond uranium newer element names
dsiasll juoliall Sauaa jolic clowl slaic
gy gudl aay
Arranged elements by a Synthetic elements 114 115
increasing atomic number - gl ' ;
and solved the periodic- _ el g began Lv i
table problem G0 aPpRIgpin the periodic .
P : 1 table. IUPAC approved the names
' AT Pl - Flerovium (114) and Livermorium (116)
SCp e 7 dalias yalic 5545 lay for newer elements.
- AlSiie Jag gyl asll Jgsall b fguilygall ans &l elpaySU ol Slasyl saiel
g9l Jgaall sl orbersls aul (IUPAC) duduslally
Sasandl yaliall {115} poasarhals (114)
~ ra ~ >
- - b
1913 1940 2012
07 s The modern periodic table is arranged by increasing atomic number,
. Key Idea not atomic mass.

gyl alasdl Lpu.l? 53.1." dasedl Wl cuea Syasll ,5_;3..\11 Jgaall I..HJ.I

sgall alllaie ;gaSul go Baluall ol s
g Scientists are still
d:hv:g::ﬂ:etfzﬁe o Elements are now o New elements are still studying and creating
through the work of arranged by increasing being discovered and new elements.
many sclentists. atomic number. created. S alss Ja
Sl Joaadl 5glas s oY1 paliall 55 092y slalell JI; Lo Ogayaa elalall Iy Ls
S e el e gl el ail3s 841 polie jgaiaig Gsmiag H3ahilyg
elalall o wiaell Jae Blas elie

@ https://elmahdyacademy.com

6 gl dlllauc / 59uSs
B @ pe Luaalas duaio il | paladll chps | gasls] gagall
AR LY A -i.___:_\_' .AAJ.‘._ dumia & 33 aulaill ¢l o 5] Ggad |

oreme

. Did you know?
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Using Electron Conf:guratlon toFind /.,
Position in the Periodic Table 29X

29401 Jgaadl b puaiall giga agasil (g SSIF il pladkial
-

Find the period, group, and block of strontium (Sr) given its electron configuration.
Sr: [Kr]5s?

A Sy il e (Sr) rs-s‘dsM‘ raial gamally dsgazally 59l 33>

I Step-by-step Solutlon | F Sykis 39k LJ;;.II

Find the period Find the group Find the block
89! W dcgaxall daand gazadl daasd
The highest principal energy The valence electrons are the The last-filled sublevelin the
level (n) in the electron Electror;s ln| the_hgghest principal electron configuration'is s
configurationis.S. . ﬁlr;er;ggheer?aﬁ: i el]éctrons in (55°). So, the element is in
So, the element is in period 5. the s sublavel (5_52)__ the s-block.
() gl 3 gz el So, the element is in group 2. & l5aall 5381 il i grnl)
5 98 oSl il b Culigshyl ga SNSEN Gis p P98I il b i pSIYL
5 559l b alls puainl 53] 7 S gty Btk g oms 1] A ’ (55) s s
2 L5 L (55%) 5 eyl ggimall B Lg Sl a2 = T
24.[:9.,a.=ullgﬁem}.m.dlu.al - WE’&&MUJ‘
@ Fmal Answer | 77 4.11_-0-‘21
Period: 5 Group: 2 Block: s-block
5 5yl 2 :dcgasall .5 1gazxall
7 ® Tryit t Yourself | luudis oy
Element with electron configuration: [Ne]3s? ; Element with electron configuration: [Kr]5s? 4d'° 5p°
(9 Syl i3l 93 puaiall : iNe]3s? ;59 5SIYI asil 93 puaricall
Period (5,9a1) _ Period (5,9J1)
Group (ds gasall) Group (adc goseall)
Block {a.a;h.d!;l ) LAY = Block {a.n.‘-.n]‘} -
Highest principal energy level (n) W ;\;alence electrons B Lastef’lted s;bl;elA i
— period — group — block
(N) oty Blb g giuno el IS g a8l Aiaall Y1 e sill g giuall
5 9l — 5 1 dc gazall — el
Identify highest n " Count valence electrons Check last sublevel
n el sass » | S9SN Ciligyas] de * o8 ($siue 151 o Ghod
This gives the period. This gives the group. This gives the block.
39l lans ) 3 Aeganall sy panall oz

@ https://elmahdyacademy.com
o gudly Juolgl 7 Sagall alllass / 59385
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‘ Chemlstry G10 = .,,.msi gl | | ]ﬁ
Lesson Review and Practlce L

A A
...

Gyl gyl dsalpe 00

A ) Multiple Choice Questions saais o ylas Yl Al
Choose the best answer for each question. oJ15an JS.I Ll Juadi ,..:-I
o An element has 7 valence electrons. 13¢5 clig;aSI] 7 wllay paic o Which of the following elements i adll polisll ;e ‘—‘;I
Which group does it belong to? S aiis degana &l I belongs to the p-block? T pdl pendl jslic |
(O A) Group 14 () B) Group 16 O A) Na O © si
O C) Group 17 O D) Group 18 O B)Ca O D) Fe
Which element has a filled outermost  »)ls &l ggiue 414 paic 0 An element has the electron oSl 4udyi i
energy level in its ground state? Saud I dll> 5 {,liae configuration 1s? 2s? 2p® 3s? 3p. 1s? 257 2p® 3s% 3p".
In which period is it located? Sady 8y90 gl 3
O A) Ne O B) O N1 & €)3
O ©) Na O bypP QO B2 O D)4
Which of the following elements ard &l polindl (e ,._53 0 Which block contains the elements  yoliall ,le §sin gane
is a representative element? Saliaal solinll e with valence electrons in p orbitals? SIS Sibig, 2l iz 3l
Tp il 5
O A) Fe O ©) Br () A) s-block O ¢©) d-block
O B)Cu O D) Ag O B) p-block O D) f-block

‘ 9 ngher Level Questlons Ll Szt dliwl @

Explain why elements in the same group (g degansl polic cllzss l3la) 21 o Why does the p-block beginin pericd 2 as11 5550 o P gaane lag lilal
often have similar chemical properties. LI dglica idlads Lalys = of the periodic table? g3l Jyandl e

An element has the electron configuration  .[Ne3s? 3p*. Lig, XVl auisi paic Draw the Lewis dot structure for the (380530 Jol) usgd wousSyi syl | |
[Ne3s? 3p". Determine its (a) group number, 5,01 s (o) e ganal ady (1) 32> following elements. AJE yuolisl) b
(b) period number, and (c) block. ] aZly il gandl (z) e — = = e — ~
a) Mg b) Cl
a) Groupnumber: ..........c.coeeveirienn.
b) Period nUmber:: ..........cooevvernenennns
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