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G?;HCHA _IH? " ;M CH _IH? <?SIH> ;FOGCHOG" 1B? I<M?LP?> JLIJ?LNC?M 1@ A;
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1;<F?  IGJ;,LCMIH I@ NB? -LIJ?LNC?M -L?>C=N?> <S *?H>?F??P C81 @IL
FOGCHOG ;H28. 0CFC=IH QCNB NB? -LIJ?LNC?M |@ $;FFCOG !CM=IP?L?>CH
$?LG;HCOG ICM=IP?L?> CH
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NIGC= G;MM %? >CM=IP?L?> @IL ?R;GJF? NB;N NB? ;NIGC= G;MM?M JL?PCIOI
L?JILN?> @IL <?LSFFCOG CH>COG ;H> OL;HCOG Q?L? CH=ILL?=N 1B? ;NIGC=
CH>COG B;> ILCACH;FFS <??H L?JILN?> ;M <;M?>IH ;H ;MMOG?> MNIC=BCIG
&H, @IL CNM IRC>? &@ NBCM ;NIGC= G;MM Q?L? =ILL?=N NB?H CH>COG QIOF
JF;=?>CH NB? GC>>F? |@ NB? HIHG?N;FM <?NQ??H ;LM?HC= ;NIGC= G;MM ;i
M?F?HCOG ;NIGC= G;MM ?=,0M? ?F?G?HN;F CH>COG CM ;:RICFP?LS QBCN*
BIQ?P?L *?H>?F??P JIMNOF;N?> NB;N NB? MNIC=BCIG?NLS |@ CNM IRC>? Q;M
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LIIG N?GJ?L;NOL? AL;JBCN? >C;GIH> ; ALIOJ I@ L?F;N?> =;A? MNLO=NOL?M =;|
5B::4?4<4@MO=B ;M ;H><0<=AB14@QBC=B ;L? =SFCH>?LM |@ =;L<IH ;NIGM
#CAOL?  #IOL FFINLIJ?M I@ ;L<IFL;JBCN? =IHMCMNM I@ ?RN?H>7?> JF;H?M
=IP;F?HNFS <IH>?> B?R;AIH;F LCHAM ?=,0M? NB? JF;H?M ;L? HIN FCHE?> <S =I
<IH>M NB?S =;H MFC>? ;=LIMM IH? ;HINB?L ?;MCFS 1BCM G;E?M AL;JBCN? C>?
;M ; FO<LC=;HN ;H> ;M NB? _F?;>" CH F?;> J?H=CFM $L;JBCN? ;FMI JLIPC>?M NB
=|FIL CH CHEM ;H> NCL?M ;H> AL;JBCN? @C<?LM ;L? OM?> CH BCAB N?=B CN?
=FO<M N?HHCM L;=E?NM ;CLJF;H?M ;H> M;CF<I;NM <?=;,0M? |@ NB?CL FCABN
;H> MNC@@H?MM

J?M
M

J?M
M@

DL?
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64B72 <B? 99<A?<=2@ <3 .?/<;

6.:<;1 0<;@6@A@ <3 . 76461 A5?22 16:2;@6<;.9 .??.F <3 0.?/<; A<@ :.86;4 6A <;2 <3 A52 5.?12@A @B
8,<D; ; 0<;A?.@A 47?.=56A2 3<?:@ 3?7<: 2EA2;121 =9.;2@ <3 0<C.92;A9F /<;121 52E.4<;.9 ?6;4@ <3 0.?/<
0.; @9612 .0?<@@ <;2 .;<A52? 2.@69F B992?72;2@ .?2 @=52760.9 <? 2996=@<61.9 :<920B92@ D6AS5 (
?6,4@ <3 0.72/<; A<@ .;1;.;<AB/2@ .?2 @522A@ <3 4?.=56A2 ?<9921 B= 6;A< . 0F96;12?

&H =IHNL;MN NI NB? F;S?L?> MNLO=NOL? I@ AL;JBCN? ?;=B =;L<IH ;NIG CH >C(
<IH>?> NI @IOL INB?LM NI @ILG ; LCAC> NBL?? >CG?HMCIH;F ;LL;S G;ECHA >C;
I@ NB? B;L>?MN MO<MN;H=?M EHIQH =IHM?KO?HNFS CN CM OM?> CH CH>OMN
NIIF #OFF?L?H?M IH NB? INB?L B;H> ;L? MIB?LC=;F IL ?FFCIMIC>;F GIF?=0F?N
;H> @CP? G?G<?L?> LCHAM I@ =;L<IH ;NIGM NB?S ;L? PIF;NCF? MO<MN;H=?M I
CH ILA;HC= MIFP?HNM #OFF?L?H?M 1@ ?RNL;N?LL?MNLC;F ILCACH B;P? <??H (
G?N?ILCN?M ;H> B;P? <??H >CM=IP?L?> CH ; =FIO> |@ =IMGC=>0OMN MOLLIOH>
>CMN;HN MN;L QBC=B G;E?M NB?G NB? F;,LA?MN GIF?=0F?M ?P?L M??H CH MJ
H;HINO<?M CHN?LG?>C;N? CH MNLO=NOL? <?NQ??H AL;JBCN? ;H> NB? @OFF’
>?M=LC<?> ;M MB??NM |@ AL;JBCN? NB;N B;P? <??H LIFF?> OJ CHNI ; =SFCH>?I
;EN?LH;NCP?FS @OFF?L?H? =;A?M NB;N B;P? <??H MNL?N=B?> CH IH? >CL?=N
H;HINO<?M ;L? <?CHA MNO>C?> @IL OM? CH NB? =IHMNLO=NCIH 1@ GIF?=0F;L
>?PC=?M ;H> =IGJON?LM #IL ?R;GJIF? @;<LC=M NB;N;L? >CJJ?>CH ;HCHE I@ |
;H>NB?H JL?MM?> NI NBCH ION NB? =I;NCHA ;L? NOLH?> CHNI <;NN?LC?M NB;N
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NB?CL @F?RC<CFCNS 1BCM =L?;N?M _Q?;L;<F? ?F?=NLIHC=M" ;H> ;FFIQM @IL
CH=ILJIL;NCHA ?F?=NLIHC=M CHNI @F?RC<F? MOL@;=?M 4B?H ;JJFC?> NI ; N |
?R;GJF? NB? N MBCLN CM =IHP?LN?> CHNI ;H _? MBCLN *

OCFC=IH CM NB? M?=IH> GOMN ;<OH>;HN ?F?G?HN CH ":LNBaM =LOMN INB MC
A?LG;HCOG B;P? MNLIHA NBL?? >CG?HMCIH;F H?NQILE MNLO=NOL?M MCGCF
>C:GIH> 0;H> CM JLCG;LCFS@BC=B CM OM?> =IGG?L=C;FFS NI G;E? AF;MM ;H>
JL?P?HN =:ECHA CH @II> JLI>O=NM IGJF?R =IGJIOH>M I@ MCFC=IH :H> IRSA?|
?2F?G?HNM MO=B :M ;FOGCHOG ;L? OM?> CH >?N?LA?HNM ;H> N;F=0G JIQ>?L :|
CH>OMNLC;F =:N:FSMNM ?=:0M? MCFC=IH =BCJ N?=BHIFIAS F;C> NB? @IOH>;
GI>?LH ?F?=NLIHC=M CH>OMNLS NB? 0:H 'IM? L?ACIH I@ ;FC@ILHC; QB?L? G;
GIMN CGJILN;HN ;>P;H=?M CH ?F?=NLIHC=M ;H> =IGJON?LM Q?L? >?P?F1J?> B;
HC=EH;G?> OCFC=IH 3;FF?S"

"F?G?HN;F NCH ;H> F?;>;L? G?N;FFC= MIFC>M 1CH CM JLCG;LCFS OM?> NI G;E
;M <LIHT? QBC=B =IHMCMNM I@ NCH ;H> =13J?L MIF>?L QBC=B CM NCH ;H> F?
J?QN?L QBC=B CM NCH ;HNCGIHS ;H>=IJJ?L

&H ;H=C?HN NCG?M F?;>Q;M OM?> @IL ?P?LSNBCHA @LIG JCJ?M NI =II[ECHA J
CM ?;MCFS B;GG?L?> CHNI >C@@?L?HN MB;J?M &9 G;ACONBIMNARE> @LIG
=9B:/B: NB?);NCH H;G? @IL F?;> )?;>=IGJIOH>M Q?L? OM?> ;M JCAG?HNM CH
;H> N?NL;?NBSFF?;> Q;M ;H CGJILN;HN ;HNCEHI=E ;A?HN CH A;MIFCH? +IQ BIQ
F?;>B;M <??H <;HH?> @LIG G;HS OM?M <?=,0M? |@ CNM NIRC=CNS ;FNBIOAB
QC>?FS OM?> CH F?;> MNIL;A? <;NN?LC?M @IL ;ONIGI<CF?M &H JL?PCIOM =?H
M;FNM Q?L? @L?KO?HNFS OM?> ;M G?>C=CH?M "PC>?H=? MOAA?MNM @IL ?F
??NBIP?HaM >?;NB Q;M =,0M?> <S NB? ;JJFC=;NCIH |@ P;LCIOM F?;> =IHN;CHCI
G?>C=CH?M <S BCM JBSMC=C;H 7??NBIP?H =IHNL;=N?> JH?0OGIHC; ;H> Q;M NL’
F?;> M;FNM <ON CH ;>>CNCIH B? MO@@?L?> @LIG ; M?LCIOM FCP?L ;CFG?HN
NL?;N?>NB? ;CFG?HN <S L?J?;N?>FS JOH=NOLCHA BCM ;<>IGCH;F =,PCNS ;H>
NB? QIOH> QCNB ; F?;> F;=?> JIOFNC=? &N M??GM NB;N NB? L?J?;N?> >IM?M I(
=IGJIOH>M =IHNLC<ON?> NI ??NBIP?HaM >?;NB

?2=B> )74 &<82=64<@

@ I < < <9

Nitrogen, N Phosphorus, P Arsenic, As Antimony, Sb Bismuth, Bi

Group 15,
pnicogens

1B? ALIOJ ?F?G?HNM ;L? = FF?>dR2264<@@LIG NB? $L?286426;G?;HCHA
_NI=BIE? " ;H*42;2@5?;HCHA _JLI>O=CHA "IMN?HMC<FS <?=;0M? |@ NB? HIRCI
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@OG?M NB;N G;HS HCNLIA?H ;H> JBIMJBILOM =IGJIOH>M JLI>0=? 1BCM @;GClI
@CP? MN;<F? ?F?G?HNM [H? CMINIJ? |@ €COIGEBINB_;>CI;=NCP? ;H> CM NB?
B?;PC?MN HIHL;>CI;=NCP? CMINIJ? |@ ;HS ?F?G?HN ,H=?;A;CH NB? FCABN?MI
NB? @;GCFS B;M OHCKO? JLIJ?LNC?M FNBIOAB <INB HCNLIA?H ;H> JBIMJBILC
HIHG?N;FM HCNLIA?H OH>?L MN;H>;L> =IH>CNCIHM CM ; >CQBACEM;M +
JBIMJBILOM =[HMCMNM I@ NBL?? ;FFINLIJ?M QBCN? ; PIF;NCF? FIQ G?FNCHA
=IHMCMNCHAN@NL;B?>L; ; L?> MIFC> =IGIJLCM?> I@H> - =,A?M FCHE?> <S

- OHCNM ;H><F;=E F;S?LM |@ =ILLOA;N?> JBIMJBILOM MB??NM 1B? H?RN NQ
;LM?HC=;H> ;HNCGIHS ;L? M?GCG?N;FM QCNB ?RN?H>?> NBL?? >CG?HMCIH;F
MNLO=NOL?M ;H><CMGONB CM ; MCFP?LS G?N;F QCNB ; JCHE NCHN

FF 1@ NB? JHC=IA?HM®@;R? P;F?H=? ?F?=NLIH =IH@CAOL;NCIHM F?;>CHA NI N|
=IGGIH IRC>NCIH MN;N?M ¢ CH QBC=B NBL?? ?F?=NLIHM ;L? ;>>?> NI ACP? NE
MB?FF ?F?=NLIH =IH@CAOL;NCIH I@ NB? H?RN HI<F? A;M CH QBC=B ;FF @Cl
?F?=NLIHM ;L? FIMN NI ACP? NB? =FIM?> MB?FF ?F?=NLIH =IH@CAOL;NCIH I@ N
HI<F? A;M ;H> CH QBC=B IHFS NB2-NBE?2NLIHM ;L? FIMN NI ACP? @@ CFF?>
MO<MB?FF ?=;0M? NB? ?F?=NLIH?A;NCPCNS I@ HCNLIA?H CM MCGCF;L NI NE
HCNLIA?H ;==?JNM ?F?=NLIHM @LIG GIMN ?F?G?HNM NI @ILG =IGJIOH>M CH N
IRC>;NCIH MN;N? MO=B ;M GIgeM%A?H B;M IHFS JIMCNCP? IRC>;NCIH MN;N?M C
=IG<CH?> QCNB BCABFS ?F?=NLIH?A;NCP? ?F?G?HNM MO=B ;M IRSA?H ;H> NE
?A %+, +# FNBIOAB JBIMIBILOM ;H> ;LM?HC= =;H =IG<CH? QCNB ;=NCP? G
;H> BS>LIA?H NI JLI>0=? =IGJIOH>M CH QBC=B NB?S B;P?; ¢ IRC>;NCIH MN;N?
@IL ?R;GJF? NB?S NSJC=;FFS ;NN;CH IRC>NCIH MN;N?M 1@ ;H> QB?H =IG<
QCNB GIL? ?F?=NLIH?A;NCP? ?F?G?HNM MB=BoM - FHNCGIHS ;H>

<CMGONB ;L? L?F;NCP?FS OHL?;=NCP? G?N;FM <ON @ILG =IGJIOH>M QCNB IR
B;FIA?HM CH QBC=B NB?CL IRC>;NCIH MN;N?M ;L? ;H> ;HM@H C

FNBIOAB CN CM JL?M?HN CH GIMN <CIFIAC=;F GIF?=0OF?M HCNLIA?H Q;M NB?
NI <? >CM=IP?L?> +CNLIA?H =IGJIOH>M MO=B ;M ;GGIHC; HCNLC=,;=C> ;H> NB
;L? OM?> ;ALC=0OFNOL;FFS CH BOA? KO;HNCNC?M HCNL;N?M ;H>HCNLCN?M ;!
JL?M?LP;NCP?M CH G?;N JLI>O=NM MO=B ;M B;G ;H> <;=IH ;H>HCNLIA?H CM ;
=IGJIH?HN 1@ H?;LFS ;FF ?RIFIMCP?M

-BIMJBILOM NIl CM ?MM?HNC:F @IL FC@? :H> JBIMJB:N? M:FNM :L? OM?> CH (
NIINBJ:MN? ;H> <;ECHA JIQ>?L ,H? JBIMJBILOM MQF@B&4+@M?> NI CAHCN?
GI>?LH M:@?NS G:N=B?M LM?HC= CH =IHNL:MN CM NIRC= CNM =IGJIOH>M :L
J?MNC=C>?M :H> JICMIHM HNCGIHS :H> <CMGONB :L? JLCG:LCFS OM?> CH G’
<ON ; <CMGONB =IGJIOH> CM NB? ;=NCP? CHAL?>C?HN CH NB? JIJOF;L ;HN;=C:
-2JNI CMGIF
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?=B> )74 70:2=64<@

9 < ) J ‘

Oxygen, O Sulfur, S Selenium, Se Tellurium, Te Polonium, Po

Group 16,
chalcogens

1B? ALIOJ ?F?G?HNM ;L? I@N?H L?@?LL?>2M0;RERBAQ @LIG NB? $L??E
05.98G?;HCHA _=13J?7L " ;H42;2@G?;HCHA _JLI>O=CHA "<?=,0M? NB? GIMN
;H=C?HN =13J?L IL? =13J?L MOF@C>? CM ;FMI LC=B CH NQI INB?L ALIOJ ?F?G°
M?F?HCOG ;H> N?FFOLCOG ,H=? ;A;CH NB? FCABN?MN G?G<7?L |@ NB? @;GCI
JLIJ?LNC?M &H CNM GIMN =IGGIH JOL? @ILG IRSA?H CM ; >C;RIBT2 MM
MOF@OL CM ; PIF;NCF? MIECHAUNBZF?HCOG ;H> N?FFOLCOG ;L? AL;S IL MCF
MIFC>M NB;N B;P? =B;CHM I@ ;NIGM ;H> JIFIHCOG CM ; MCFP?LS G?N;F QCNB ;
;LL;S 1@ ;NIGM )CE? ;MN;NCH? ;H> L;>IH JIFIHCOG CM ; BCABFS L;>Cl;=NCP? G’
?F?G?HN

FF 1@ NB? =B;F=IA?HM;@R? P;F?H=? ?F?=NLIH =IH@CAOL;NCIHM 1B?CL =B?G(
CM >IGCH;N?> <S NBL?? IRC>;NCIH MN;N?M ¢ CH QBC=B NQI ?F?=NLIHM ;L? ;>
;=BC?P? NB? =FIM?> MB?FF ?F?=NLIH =IH@Q CAQENGH#FP@A;NB? CH QBC=B ;FF
MCR P;F?H=? ?F?=NLIHM ;L? FIMN NI ACP? NB? =FIM?> MB?FF ?F?=NLIH =IH@C,
=?20216HI<F? AM ;H> CH QBC=B IHFS NB2 @H@ENLIHM ;L? FIMN NI ACP? ;
@CFR@&MO<MB?FF ,RSA?H B;M NB? M?=IH> BCAB?MN ?F?=NLIH?A;NCPCNS |@
CNM =B?GCMNLS CM >IGCH;N?><S NB? ¢ IRC>;NCIH MN;N? ,;MICH *A, ;H> %
=IGJIOH>M 1@ IRSA?H CHNB? IL IRC>;NCIH MN;N? ;L? EHIQH &H =IHNL;MN N
=H @ILG =IGJIOH>M CH ;FF NBL?? IRC>;NCIH MN;N?M O0OF@OL ;==?JNM ?F?=N
?F?=NLIH?A;NCP? ?F?G?HNM NI ASPR % @IL ?R;GJF? ;H> CN >IH;N?M
?F?=NLIHM NI GIL? ?F?=NLIH?A;NCP? ?F?G?HNM NI ACP? =IGJIOHGM MO=B ;M 0
;H>0# 0?F?HCOG ;H> N?FFOLCOG H?;L NB? >C;AlH;F FCH? CH NB? J?LCI>C= N
<?B;P? MCGCF;LFS NI MOF@OL <ON ;L? MIG?QB;N GIL? FCE?FS NI <? @IOH> Ck
IRC>;NCIH MN;N?M

,RSA?H NB? M?=IH> GIMN ?F?=NLIH?A;NCP? ?F?G?HN CH NB? J?LCI>C= N;<F?
>CM=IP?L?> OHNCF NB? F;N? NB =?HNOLS ?P?H NBIOAB CN =IHMNCNON?M
;NGIMJIB?L? ;H> CM NB? GIMN ;<OH>;HN ?F?G?HN CH ";LNBaM =LOMN ,RSA?H C
@IL FC@? IOL G?N;<IFCMG CM <;M?>IH NB? IRC>;NCIH |@ ILA;HC=RIGJIOH>M
JLI>O=? , ;H>%, IGG?L=C;FFS IRSA?HCM OM?> CH NB? =IHP?LMCIH I@ JCA
MN??F ;M NB? IRC>;HN CH IRS;=?NSF?H? NIL=B?M @IL =ONNCHA MN??F ;M ; @
MJ;=? MBONNF? ;H> CH BIMJCN;F L?MJCL;NILM
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OOF@OL CM NB? <LCGMNIH? CH _@CL? ;H> <LCGMNIH?" @LIG ;H=C?HN NCG?I
L?MOFN I@ CNM FIHA BCMNILS CN CM ?GJFIS?> CH ; QC>? P;,LC?NS |@ =IGG?L
;H>JLI=?MM?M &H @;=N ;M SIO F?BBR2ICH*IF?=0F?M &IHM ;H> B?GC=;F
#ILGOF:M GIL? MOF@OLC=;=C> CM JLI>0=?> QILF>QC>? NB;H ;HS INB?L =IGJIC
OOF@OL CM OM?> NI =LIMM FCHE NB? JIFSG?LM CH LO<<?1CB90.J6G-AB/] =;FF’
QBC=B Q;M >CM=IP?L?> <S B;LF?M $II>S?;L CHNB? M ;H>=IGG?L=C;FCT?> <!
?HD;GCH $II>LC=B CHNB? M 30F=;HCT;NCIH ACP?M LO<<?L CNM OHCKO? =
I@ MNL?HANB ?F;MNC=CNS ;H> MN;<CFCNS

0?F?HCOG NB? IHFS INB?L =IGG?L=C;FFS CGJILN;HN =B;F=IA7?H Q;M >CM=IP?L
;H>NI>;S CN CM QC>?FS OM?> CH FCABN M?HMCNCP? ;JJFC=;NCIHM #IL ?F

JBINI=IJSCHA IL R?LIAL;JBS @LIG NB? ®1?2@5?;HCHA _>LS " ;H2.=56.

G?;HCHA _QLCNCHA " OM?M M?F?HCOG @CFGM NI NL;HM@?L ;H CG;A? @LIG |

J;J?L NI';HINB?L QBCF? =IGJIOH>M MO=B ;M =,>GCOG M?F?HC>? ;L? OM?> NI G

FCABN CH JBINIAL;JBC= FCABN G?N?LM ;H>;ONIG;NC= MNL??NFCABNM

?=B> )74 0:=64<@

. o e o o

Fluorine, F Chlorine, Cl Bromine, Br lodine, | Astatine, At

Group 17,
halogens

1B? N?LGB.9<42;>?LCP?> @LIG NB? $aR9@?;HCHA _M;FN " 42:2@57?;HCHA
_JLI>O=CHA " Q;M @CLMN ;JJFC?> NI =BFILCH? <?=;0M? |@ CNM N?H>?H=S NI L
G?N;FM NI @ILG M;FNM FF I@ NB? B;FIA?@B;PFHH=? ?F?=NLIH
=IH@CAOL;NCIH ;H> ;FF <ON ;MN;NCH? ;L? >C;NIGC= GIF?=0OF?M CH QBC=B NB
;NIGM MB;L? ; J;CL 1@ ?F?=NLIHM IC;NJ@E+F#;L? J;F? S?FFIQ AL??H ;H> J;F?
AL??H A;M?M L?MJ?=NCP?FS QBCE?3FCKOC> EM &OLJF? MIFC> 1B?
B;FIA?HM Q?L? HIN CMIF;N?> OHNCF NB? NB ;H> NB =?HNOLC?”M

?=,0M? 1@ NB?CL L?F;NCP?FS BCAB ?F?=NLIH?A;NCPCNC?M NB? B;FIA?HM ;L'
JH> A?H?L,FFS L?;=N <S A;CHCHA IH? ?F?=NLIH J?L ;NIG NI ;NN;CH ; HI<F? A;M 7?1
=IH@CAOL;NCIH ;H> ;H IRC>;NCIH MN;BRUZ@RC? JLI>0=7> ;==IL>CHA NI NB?
@IFFIQCHA ?KO;NCIH CH QBC=B 5 >?HIN?M ; B;FIA?H

>B.A6<;

"5 "5 .
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&@ NB? ?F?G?HN " B;M ; FIQ ?F?=NLIH?A;NCPCNS ;M >I?M +; NB? JLI>O=N CM |
CIHC=B;FC>? +; F &@ NB? ?F?G?HN " CM BCABFS ?F?=NLIH?A;NCP? ;M - CM
NSJC=,FFS ; =IP;F?HN B;FC>2&MHC= B;FC>?M N?H> NI <? HIHPIF;NCF? MO<MN;H:
QCNB BCAB G?FNCHA JICHNM QB?L?;M =IP;F?HN B;FC>?M N?H> NI <? PIF;NCF’
QCNB FIQ G?FNCHA JICHNM #FOILCH? CM NB? GIMN L?;=NCP? |@ NB? B;FIA?H
NB? F?;MN QBC=B CM =IHMCMN?HN QCNB NB?CL L?F;,NCRECAOERLIH?A;NCPC
-;OFCHA "F?=NLIH?A;NCPCNS 3;FO?MI@NBB;FF M?? CH MO<M?KO?HN =B;JN?
BIQ?P?L @;=NILM MO=B ;M <IH> MNL?HANBM ;L? ;FMI CGJILN;HN CH >C=N;NCH
L?;=NCPCNC?M |@ NB?M?&A@2HN@FOILCH? L?;=NM QCNB H?;LFS ;FF ?F?G?!
LIIG N?GJ?L;NOL? 2H>?L GIL? ?RNL?G? =IH>CNCIHM CN =IG<CH?M QCNB ;FF ?
?R=?JN B?FCOG H?IH ;H>;LAIH

1B? B;FIA?HM L?;=N QCNB BS>LIA?H NI @ILG NB? BS>LIA?H B;FC>?M %5

>B.A6<;

%A 5 AFM  %5A

#FOILCH? CM MI L?;=NCP? NB;N ;HS MO<MN;H=? =IHN;CHCHA BS>LIA?H CH=FC
QllI> ;H>?P?H Q;N?L QCFF <OLMN CHNI @F;G?M C@ CN =IG?M CHNI =IHN;=N Q

?=,0M? CN CM NB? GIMN ?F?=NLIH?A;NCP? ?F?G?HN EHIQH @FOILCH? H?P?L
IRC>;NCIH MN;N? CH ;HS =IGJIOH> &H =IHNL;MN NB? INB?L B;FIA?HM F L & (
=IGJIOH>M CH QBC=B NB?CL IRC>;NCIH MN;N?M ;L? H> <BA B ER?

5 .-©QB?L2 ] ?=,0M?IRSA?H B;M NB? M?=IH> BCAB?MN ?F?=NLIH?A;NCPCN
?F?G?HN CN MN;<CFCT?M NB? JIMCNCP? IRC>;NCIH MN;N?M 1@ NB? B;FIA?HM

FF 1@ NB? B;FIA?HM ?R=?JN ;MN;NCH? QBC=B CM L;>CI;=NCP? ;L? =IGG?L=C;F
CGJILN;HN +; F CH M;FN Q;N?L CM JOLC@C?> @IL OM? ;M N;<F? M;FN BFILCH'
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IRC>CT? =IFIL?> ILA;HC= GIF?=0F?M ,LA;HI=BFILCH? =IGJIOH>M ;L? OM?> ;M >L
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I@ NB? FCABN M?HMCNCP? =I;NCHA IH JBINIAL;JBC= @CFG 7?=;0M? CI>CH? CI
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Helium, He Neon, Ne Argon, Ar Krypton, Kr Xenon, Xe Radon, Rn

Group 18,
noble gases

1B? HI<F? AAM?M ;L? B?FCOG H?IH ;LAIH ELSJINIH R?HIH ;H>L;>IH FF B;P? @
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5?# 5?# IL5?# ,RC>?M MO=B ;M 57 JLI>0=?> QB?H R?HIH @FOILC>?M L?;=N
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R?HIH ;=KOCL?M; IRC>;NCIH MN;N? <S @ILG;FFS >IH;NCHA ;FF ?CABN 1@ CNN\
?F?=NLIHM NI NB? GIL? ?F?=NLIH?A;NCP? IRSA?H ;NIGM &H ;FF 1@ CNM MN;<F~
R?HIH B;M ; JIMCNCP? ?P?H HOG<?L?> IRC>;NCIH MN;N? IL  1B?;=NO;F
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