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BENT e Bwudn eCimed ®ed Smi® ¢os Enesid.
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=

0Dy Dig Buemo R=8.314J K mol”
deBed Soms h=6.626x10"'J s

e @mDedd Sema Na = 6.022 x 10 mol

mecimed edoe =3x10"ms’

(01)

(02)

(03)

(04)

(05)

QeEedimn BEAT swm @30 ®15® BEHBID.
o QECHeIIned eredisend.

o 0@ DHBBIB DD DEHS D) 9eRBeIIDBO HCov6E @Rt » 38w S .

(1) 08.08. e29®e33, ¢8 8. 0@ISE

(2) @010 BRI, @ ¥es 353

(3) @d.0d. @m®esss, Ot SEsds

(4) 2b65e30 b, @1ERLO als3e3oids’
(5) @00 BRI, GO 8. eSE

n=37/=1m=0,m =+ 0 PeDrO® &> DEDed Bowean D S OB

QeEedime ¢?
(1) 3p () 2p 3) 3d (4) 3s

(5) 2p

»BPESS ©30@r1eqed svm O GBS IO 2 = %@6 80 9eEHeim @ enwnm e

DCo® &00®ws S By Pz BB enws §co 03¢?
Hn=2—>n=4 2)n=7—->n=3

4n=2->n=1 G)n=1->n=2

B n=8—>n=>5

@353 98 @€ Eedred Vimden G D100 BEeDEO wwes 20 ares,
(1) ClO7,, ClO,, CIO, (2) MnO’,, MnO, ,Mn™"

(3) Cr,0.%, [Cr(H,0),]Cl,, CrCl, (4)Na,S, SCL, S0,
) N,0,,NO, , NO,

€300wiOw RE BTG @D IS 72% 5 0883 12% & ¢, R8s 16% =3 ¢ ars. e@®

oewived ¢15)0dm gred 8% C: Hand exsimas,
m1:1 2)1:2 3)1:6 4)6:1
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(06) NO,,NO,,NO", s gewe Oc O-N-0 a3 emiens 980> 8e0E0 tmen e,
(1) NO, < NO, < NO, (2) NO, <NO, < NG, (3) NO, <NO, < NO,
=+ —_— —
(4) NO, < NO, < NO, (5) NO, <NO, < NO,

(07) [Fe(SCN)(H,0),]CL, 8 ®Qxs eci» acmed @380 o 99 83005 G D530 53,
(H+3,2 (2)+3,5 (3)+2,6 4)+2,2 (5)+3,6

(08) Ne (Bewisld) iged wmrsos D188 5353,

cEems3Dws Bz (Pa)
1) 0°C 1x10°
2)0°C 2x10°
(3)273"C 1x10°
4)273°C 2x10°
(5) 298 K 1x10°
(09) o ¥ eegdss C (s, graphite) — C (s, diamond) oo g88w@ied w@on 8 wr O3mCEs
(AH’,,,) e@tsocsis.
Qc O 20O ¢ OBEBe / kI mol”
C (s, graphite) -393
C (s, diamond) -395
1) -2 (2) +788 (3) -788 4) +2 5) 0

(10) X 2>2@B adben oewinn mEsS 0 we 90 DU ends} 1o Gaed. X ews’ 86 «bmsied & v
BSOS @€ (CC G 0f. X Ba e,

() Ba(NO,), (2 Cu(NO,), () Ba(NO,), ) Mg(NO,), (5 CuBr,

(11) o5 BeHs’ ga ends’ BoYde aeds Os3ess,
(1) CHCI, 2) CO (3) SF, 4) SF, (5) H,0

(12) Ba(e®8w®) i O8 eoewio @53 aesms i@ D53e 53,
(1) Bae@Eins dmed conms 0 Rreds oRend &SEe O ¢ 80 S8 ¢denc: CroR.
(2) Ba @) mestded »8e8isesd ¢mnds’ D18 9ed@mmda:s ¢osies’ Ba(OH), d.
(3) Ba, 8o® mresdeocd 12530 o853 D18® mows el eseewins O35’ BaCO, @d.
(4) Ba, 98¢0 O0,9¢ ¢covms weg 80 gl @edws cred.
(5) Ba g2 moesdeod §Eeds o853 O18® BtgmndnSs’ SEe 60w 388w d53es’ Baed.

CH,-CH,
(13) CH,-CH,-C=CH-(¢-CH,0H 8 IUPAC m»ow 8oz,
CH, H

(1) 2 - ethyl - 4 - methylhex -3 -en-1-01 (2) 5 - ethyl - 4 - methylhex -3 -en - 1- 01
(3) 3 - methy - 5 - ethlhex -3 -en- 6 - 01 (4) 2 - ethyl - 4 - methylhex - 3 -ene - 1 -01
(5) 4 - ethyl - 3 - methylhex - 3 -ene - 6 - 01
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(14)

(15)

(16)

(17)

(18)

(19)

(20)

21

03
D13®ws »Berdmem HB8ES 14% 0 g. ©.c.8. 8 & 9® Diged 0.042 g » 8@
13.44 cm’ 8. wBegumdmed ¢y gms,
(1) CH,, ) CH,, (3) C,H, 4 CH,, (5) C.H,

Bens g DBCenwm emieddm OGCEE® ¢toe am3Re 203 k] mol” 08. 088 Bderecd mSow
20300 O53@3, (Nm)
(1) 459 (2) 589 (3) 671 4) 781 (5) 856
BSHD B ters’ eewi® 3 3 BEAT @m0 8. d® emdndi DRD DRI e
23006 EHEE DB I,
A-coo & 93eB300ES.
B-oecsedim coo esoewionnes.
C-goE 938m0mas.

(1) ALO,, BeCl,, K,C,0, (2) BeO, AICI,, KMnO, 3) K,0, AICL, K,Cr,0,
(4) ZnO, BeClL, K,C,0, (5) MgO, AICI,, KMnO,

e®e3s3 (CH,) SecidSmdears 8e® ¢® ocen 8udos Driess,
(1) Cl, — 2Cl () CH, + CH, — C,H, 3) CH, + Cl - CH,CI
4) CHCL, + H — CH,CI, (5) CH,Cl + C1 -Cl —CH,CI, + Cl

NH,; ©0@® 9 ¢10@iBs® cden 8¢ aems D3RG e,
(1) @(e®§Bwr Drgd sweyeds’ Seed Eud (AR @ 91es®m (rdennss €¢a.

(2) @1e@IB:® coen, Ba(OH), 06 5838wieds’ NH,(g) Bewed =»oa.

(3) @(e®IBw® COen BEEE Bwedss mMsa HEed Sewibmws & NH, Digd SBcwed »da.
(4) Bl 5500 E @RI ©@® ¢1e®iBwr Vo e @R Bwomda.

(5) @e®@IBwr Dagd wo 18yd Cl, D1gd amd B Bweds seed Sedd amwes Huecda.

©00:8w1® gyt @B (KO,) w0 CO,(g) o0 588w swm 88 ed.

4KO,(s) +2C0O,(g) = 2K,CO,(s) +30,(g)

KO,(5)2.84 g»o CO,(g) 1.76 g3 55 8w0 005 ¢ 385wi0d 8108 8§ wme wo e O,
Bns3de 88edEs, (K=39,C=12,0=16)

(1) KO, %0 0.48 g 2) KO, 4.8 g (3) CO, 0 0.24 g

(4) CO,» 0.96 g (5) KO, 0 0.96 g
300 K cdenfows «o8% He diged dbe @nms §eedows w8m O, D1gd cd8s cEensos
5303,

(1) 1200 K (2) 2400 K (3) 12000 K (4) 2400 °C (5) 1000 K

18 &2 mesled s @ Xe e065 toewi® 8ERAC aewmns D533,
(1) Xe OE mome He &0 D& d¢&c.
(2) Xe0, €70 »B8w Seomienmod n(wx ©®5350 50 Xe 8 @380 o +6 0.

(3) XeF, aeqd 8608w od.
(4) Bud® EeduesI0 O eIy GRI ®1He® O CEE a®Gss eD.
(5) mrertded BHEO 1 O guSwden APBn af) O @053 Xe, F, 0w 85 w@ »a&.
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(22)

(23)

(24)

(25)

(26)

(27)

(28)

04

H,0(g) 8 «®en cohocs o338 -242 kI mol” @8. H,(g) @ 0,(g) cd@n 250 Sedm
O E8 avns 8800853 +436 kI mol™” wo +496 kI mol” @8. H,0(g) 8 O - H asomed @nss
0D Besdm O3 Be Ox3ess, (kI mol™)

(1) +587 (2) +463 (3) -463 (4) +926 (5) -926

DO 1B dednnis ©0] t350ewinzs R @NEETIeSI v RO gdeEIed & ¢?
(1) eed a8edd Pb(CH,CO0), ¢wenwszs oo H,S Digd oide.
(2) Na,S,0, ¢0enwm0 Pb(NO,), cdenws O 0 o3S88e.
(3) wussg H,SO, o ggenied amd oBFw@id.
(4) K,SO, ¢0encm0 BaCl, ¢oencs dnn 88@.
(5) 20®E»™ @ved & Cu” &8 codencrs ©0wo H,S &0g® wide.
H,0,(aq) ¢oencB3 50 cm’ 238 mzmyz H,S0, @823 2088 o0 980 Kl gidencs es@® oSS w@o

D00 8 ©80 Rewed O |, 300 §OoRHe gBSwm 880 0.01 moldm™ ecescs 2 Na,S,0,
DB 20 cm’ =3 & 8. H,0, codened easdcencs (mol dm™)

(1) 0.02 (2) 0.068 (3) 0.2 4) 0.002 (5) 0.032
298 K ¢densdowm wodam @y e a¢® CH,(g) 00 O,(g) £0id @1z 52530 arm. gD DE
a8 0,(8) 8 :8m Booa (P ) v g ne §O Baow (P;) g¢od enwims d53e,

(1 1:2 2)1:3 3)2:3 4)3:1 5)1:5

250, (g) +0,(g) =250, (g); AH’=-198 kI mol” w2z 588w 0850 esos Dess,
(1) SO, 2mol =8 ¢Besoc s Be® 396 ki 2 mowswzs 8o Bewed wda.
(2) °e®® BT g cEdensio ORE e3dwo 880 @d.
(3) e®® 1B ed BBeIIB e VB d®wz O©F.

4) SO,(g) @8c o8 wdygbamens’ gB8wPe®E 99 ki af8w:s ©8edewns’ adenivencs
DOOS.

(5) @®® BPw® Bu@E® cEdens’d DEE 30wl @d.

SHD P05 GIR 3053 BOIOE gmIns Dx53ess,
(1) NF, 8 530> emiencs NH, D@ 25305 emiensd 08 8ae @d.
(2) 88053 0@ 66306 EB®BR OE B0 D D(E.
(3) H,0, s I »8ws eeqdS.
4) CO8 Cw O a5 @530 §550 535 30016 ©F.
(5) D930 @Des0ed8 AlCL E8 q0@om e ans 68 Al B §9n®msens sp’ @d.

X 53@8 28 teewinwe:s 9180 NaOH we@wm o wg 80 »0m o ¢ Digozs 80 Se.
D30 BOD® gdws’ O e 0 0 98 Byencd Al 98 »J O S 2O 0B we 8O v
D1@3D® 23O 8O Bws. X eoewinw Bw »ers,

() NHNO,  (2) (NH,),CO, (3) NaNO, (4) (NH,),SO,  (5) Na,SO,
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12 e@3Hs 05 O Besd - 1

(29)

(30)

(31

(32)

(33)

(34)

Fe'(aq) o0 €58 csom ¢ 585@ DGO 985 05 2.

Gl NHg
— A

Fe”(aq)
B<"NH,SCN

A,B® Cgedic Oe dben D53053 8EedE5S,
(1) o Q0T O, @E (2) o QO O, B (3) exmog, O, B
(4) emne, OB, BCE (5) o ¢QTT, BE,

e@i®z3 (Bry(/) 8 ©@0n sc@amden OB EBe Bowsens D5 s JenSn wdmdens
D533,

(1) ¥2Br,(g) — Br(g) (2) Bry(/) = Bry(g) (3) ¥2Br,(/) — Br(g)
(4) Bry(/) > 2Br(g) (5) ¥2Br,(l) = 2Br(g)

&0z 31 £80 40 e § 93 93 ydwmw wem & a8 (a), (b), () e» (d) v B0 wod enedss
O3 @03 D18 3028 e BO(GEB. BOIOE 5BDI0G / B0 Ol emicd ®3m.

(a) &2 (b) @€z B0108 »® (1) @me,

(b) &2 (€) @€z BOSE »® (2) @m¢,

(c) e (d) s@enzs BO10€ »® (3) @me¢,

(d) &2 (a) s@en23 BO10E 2O (4) @,

@O GBI 3o BIVZS ©M3 L300 wkIEWIS @®d BOGE »® (5) @n¢,
CBD0 et cPedn cuece sbE Cren WOBD.

OO YO@oen adesed D8 RS (C) i@y @) D3es RO Iewed / DIeH)
oEe?

(a) H,CO, C,H, (b) HCN, CO, (c) CH,, C,H, (d) C,H,, H,CO

B8 Qenws D53,
(a) 3w (b) oo (¢) Obmmoema  (d) Do DBm0dw

Bee 00® BP0 Je®s I e dc 213 R ecsiess,
(a) N,O, (b) PCl, (21850 &Bew) (c) NO, (d) SCl,

BHD 30010 305 BOren @100 ¢IBOBIeLS,

CH, CH,
(a) CH,=C-CH,Cl (b) CH,CH=CH-C-CH,
ch, OH
(¢c) CH,=CH-C-CH,CH, (d) CH,C=C-CHCI
| |
Cl Cl
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06
(35) BB eBEED ©BPIBW s DOIBG / DO d53e s,
(a) 17 0 moesded sned 988853 o380 0@ @530 o O&ed.
(b) 8853 eBEEVOE msicms 1705 mrediled el HOewrss af)ed.
(c) 17 0 mrepded sned ¢ 80 »88ES eBEEOOE @D YvwEmdw D18ed.
(d) »8085 B30 BB O3wd wgz ©B®O AgNO,(aq) »» NH,(aq) ®»dm0

DE OUD.

(36) £37©® DOV e (-) 20wWS’ O OBCEE Sesbwoescs / Sesbwoes D3ess,
(a) so@regwien OB3EBG (b) cor> O3 S8
() ©0E8mCen O3 (EBwW (d) ese» 95351E8s

(37) CH,;CH=CH, »o HBr gm0 8800053 sum ¢feds o888 S tied.
CH,CH, CH,Br CH, ICH CH,
Br
@ (1)
S IR @053 B D3I,

(a) ®emBemc BBBwd axnd g dce [ed.

(b) > dcw @d.

(c) 980 888 @€ e (D1 WS tre¢sies’ Il O dew wrecm ¢deSdiedEas.

(d) Lo [T sz &E 2 90 ©@12 &5@oen DESS e3¢,

(38) @538 eEIY BRPABVeWS ams DS,
(a) H,S0, 8¢ Bdwicy §widBed & V,0, cfegomans e@es $dm 38.
(b) &@ws Zn""(aq) »0 Sc*(aq) aw> 20 @d.
(€) o> woBben awns 5:8e® H(BwID efes’ ¢ssm8m ERLOL DEO O&.
(d) 205328 el gwm g BEd® wovn woSben DUewmds @d.

(39) &8 Na,CO, codenwm Na'(aq) aws esoigBwe 46 ppm ed. 0® cdered wosos 1 gem 5@,
(a) Na'(aq) esozsscemncs 1 x 10 moldm™ ed.
(b) CO,"(aq) e8¢ emcs 1 x 10° moldm™ 8.
(c) CO,"(aq) e0s8cencs 96 ppm @O.
(d) Na,CO, esozsdcemcs 1 x 10" moldm™ ed.

(40) @D DOC SEG D YORWNS By e 80 Dbends adeds / ¢ddednws e ¢?
(a) Na,CO,»0 H,SO, (b) Naleo AgNO,
(c) BaCl, 0 K,CrO, (d) CaClL#0 K,C,0,
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o 20 41 - 50 e G YR e v coecs 8gulsiy.

SIS0 ele) BeYNB s | @B gmons
01 B3 o5 05 @m0 SIS gmIne SBO(CED s @,
02 B wos O DY eI BO(CED v emned
03 [caysles) filleslopsles)
04 PESBCI OB
05 SPESLCS ST

BEYHOD GIRWD

@GO YWIRWM

(41)

KMnO, ¢®enc» eisigens Soens S8@0
20®Bma» K,C,0, 0850 wg 0.

K,C,0, 065 5008» ©00muS.

42) H,0, 8¢ »miome H,0 mouoiemeo & | H,O g e®s3® H,0, aeg and ¢ H - 530

(43) pentane (C,H,,) 8 mowmiozs 2-methylbutane | pentane o 2-methylbutane vz ¢® @0z
OE D0e3002930 DR D&, @d.

(44) 2x0538 oy Ddgps wBDEm DD | 2ee@38 Oc @B C 8 §n®mdes sp’ ©d.
DIRBOE VNI 0B,

(45) 08B ©o®Igm OUIDEc olay | DYedBed 9 & obad H - 56@1eqed &5
DB DB, 023 @IS ®O0@O @501 @d.

(46) BF, »0 NH, aedc ©»@s o8ws Sewdenmid | BF, wi NH; u» o 2 »® 88 sc@iem g
ed. ed.

(47) HCO; aumed 8wd® C - O a0 o | HCO, egwmo 08 es®g@mm 050 33 qro.
3®05)C3.

48) Wecisss (Cl) 8 @38 a®cdc ¢dBmmds | Becids’ ¢ B8mdea gomws 918 O 80
HOCI < HCIO, < HCIO, < HCIO, oce | ¥0C® gocmide 0@ed.
edmes @d.

(49) H,S 938wiomwes ece s®@ens Swo 8. H,S 8 S sd®ieqed @38mden eomes -2 .

(50) ¢cad) RS pE @S ©8yben Digdm BOms, | cEwBOE O we 80 g gm0 ¢ D8ed.
cEens3Os 018 we 8O af)ed.
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12 6@ GRADE 12 See» 8ex®  CHEMISTRY

The Periodic Table / e265m DD

1 2
1 H He
314 51617 |8 |91
2 | Li| Be B[ C{N|{O|F |Ne
1112 13|14 (15 |16 |17 |18
3 | Na | Mg Al (Si |P [ S |CljAr
192021 1 22{23|24 2526|2728 |29 /30 (31323334 (3536
4 | K|Ca|Sc|[Ti{V |Cr|Mn|Fe|[Co|Ni|Cul/Zn|Ga |Ge |As |Se Kr
37 (38|39 |40 (41 |42 |43 |44 |45 |46 |47 |48 |49 |50 {51 |52 |53 |54
S|Rb{Sr|{ Y |Ze|Nb Tc |Ru ([Rh {Pd |Ag [Cd (In {Sn {Sb |Te | I |Xe
5556 |La- 72|73 |74 |75/76 |77 |78 |79 {80 (81 {82 |83 |84 |B5 |86
6 (Cs|Bai{Lu Hf | Ta |W [Re |Os | Ir [Pt ([Au |Hg [TI [Pb |Bi (Po {At |Rn
87 | 88 [Ac-|104 (105 | 106 | 107 [ 108 [109 [ 110 | 111 ;112 |113 | 114 [115 [116 ! 117 [118
7 |Fr{Ra|[Lr|Rf|Db Bh |Hs (Mt Ds |Rg |Cn INh 'F1 (Mc [Lv |T5 [Og |
5758596061 63 [64 (65 (66 [67 [68 [69 (70 |71
La|Ce|Pr |Nd |Pm |Sem |Eu |Gd {Tb | Dy |Ho | Er {Tm | ¥b |Lu
89 (00 91 [92]93 95 [96 |97 |98 [ 99 [100 {101 |102 |103
Ac (Th (Pa| U [Np |Pu |Am |Cm |Bk | Cf | Es {Fm {Md |No |Lr
12 6@ GRADE 12 e 8ex®  CHEMISTRY
The Periodic Table / 8806850 O®
1 2
1 H He
314 51617 |8 |91
2 | Li|Be B, C{N{O|F |Ne
1112 13|14 |15 |16 |17 | 18
3 | Na|Mg Al (Si [P |S§S |CljAr
192021 (22{23|24 2526|2728 |29 /3031|3233 (343536
4| K|Ca|Sc|Ti|V |Cr|Mn|Fe|/Co|Ni |Cul/Zn |Ga |Ge |As |Se Kr
37 |38 (39 |40 [41 {42 |43 |44 {45 [ 46 |47 [48 149 |50 (51 {52 |53 |54
S|Rb|Sr| Y |Zr|Nb Tc |Ru |Rh [Pd |Ag [Cd {In |Sn {Sb [Te | I |Xe
S5 (56 |La 72|73 |74 |75!76 |77 |78 |79 {80 (81 {82 |83 (84 [B5 |86
6 |Cs|Ba{Lu Hf [ Ta |W Re |Os | Ir [Pt (Ao [Hg |[T1 [Pb |Bi |Po {At |Rn
87 | 88 | Ac-| 104 105 | 106 | 107 | 108 [ 109 | 110 | 111 ;112 | 113 | 114 [115 |116 {117 [118
7 |Fr{Ra|[Lr|Rf| Db Bh |Hs (Mt | Ds |Rg |Cn iNh | F1 (Mc [Lv |Ts [Og |
5758596061 63 [64 (65 (66 [67 [68 [69 (70 |71
La|Ce|Pr |Nd |Pm |Sem |Eu |Gd {Tb | Dy |Ho | Er {Tm | ¥b |Lu
89 (00 91 [92]93 95 [96 |97 |98 [ 99 [100 {101 |102 |103
Ac (Th (Pa| U [Np |Pu |Am |Cm |Bk | Cf | Es {Fm {Md |No |Lr
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Third Term Test - Grade 12 - 2024

2L DR T —— | 6&)(’5@ aﬁﬁs)a - II I (@s 51 03 8

FO®S 58 mEs 85D 10 8.

FOD6 HETB MEG §H PG HED) B eI S0 B88ndt BD6Ed® & PYIBIG 62» G
BoTNHNG O GTHOOB 6518 OS5,

o OB DD 15 OB 8eds eeswo arm.
o O BB DVIVHBO QL @CL) E@BNCRIORD.

o @0y g Buma, R=8.314JK " mol”

o P00 Same, Na=6.022x 10 mol”

o 0O yE» BrWO Bt wBe®8 FICWEE WIewd) BuPBED GDICERE Boens BE
DS .

H H
| |

CCIDTERCES H—? — ?— el CH;CH, - ece ¢38c o «.
H H

A emmOs - Oxm®md 6O (89 02 - 08)
o 8uE® uyE»OEO e®® vHEeR® BT BB,

o Qo BT O O yE»w@O @) B3R 1B BIOR BB g ¢. @® o) y®Iens B8 BO®O
@@ RO Eoes BEMTT PRI @530 VD BEDTID.

B ezn0e 65 C 62006 - 6020 (89 09 - 14)

o I O 0085 y&m BCM (B 080 ©BSS yd» BDOWMO BEnJ( ewsdm. ©® eg®a
86T CRD EE 9D IBIB.

o 8OuUen y&d» rwd Budn mEs ¢S’ g ey A, B @ C 02008 50 889071 A em0des
GBS Beam =68 O3 BEno vnw:s O et a@en D6 @IEIDSHO 90 @¢BI.

s0BBOGTR6E Fenidne BEH) SOH.

em0e | s@» fpomcs @A eady dond
PleIn ML
A 2 3
3 g0
4
506D &fo
5
B 5 coo6 sy sdBdsm 1
7 cB®06 sy sdTew™ 2
8 sHB) e :
C 9
5 IS8 e :
Dond

1
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OB CEEB ®BB DSBS,

RS 008 530D Besdm O3 S8 /kImol”
H-H +432
F-F +158
H-F +569
12 es$cs GRADE 12 @ Bex®  CHEMISTRY
The Periodic Table / e065m v
1 2
11 H He
3| 4 51617 |8 |9]|10
2 | Li| Be B C|N|O |F |Ne
111 12 1314 {15 |16 {17 | 18
3 | Na Al | Si | P [ S |CliAr
19020 (21 1222324 (2512627 {28 |29 )30 |31 |32 33 {34 /35|36
4| KI/Ca|Sc|[Ti|V |Cr|/Mn|Fe!{Co|[Ni |[Cu/!Zn |Ga|Ge |As |Se |Br |[Kr
3713813940 | 41 | 42 | 43 (44 {45 [46 |47 |48 149 | 50 |51 |52 |53 |54
S|Rb[Sr| Y |Zr Nb|Mo|Tc ([Ru |[Rh |Pd [Ag [Cd (In Sn {Sb |Te | I |Xe
5515 |La- | 72 |73 |74 |75 !76 |77 |'TB |79 {80 (81 {82 {83 |84 |85 |86
6 | Cs BI Lu Hf Ta | W |Re |Os | Ir | Pt (Ao |Hg |TI |Pb |Bi |Po | At |Rn
87 | 88 [Ac-| 104|105 | 106 | 107 [ 108 [109 [ 110 | 111 ;112|113 [ 114 |115 |116 {117 (118
7 (Fr{Ra|Lr |Rf Db |[Sg [Bh [Hs (Mt [Ds [Rg /Cn {Nh'F1 Mc [Lv |Ts |[Og |
57 158 |59 |60 |61 |62 |63 |64 (65 6667 68 (69 |70 |7
La|Ce{Pr |Nd (Pm|Sm |Eu |Gd | Tb |Dy (Ho | Er {Tm |Yb |Ln
83190 (91 (92|93 |94 95|96 |97 |98 |99 [100 {101 ;102 {103
Ac | ThiPa| U Npé Po {Am [Cm |Bk | Cf |Es (Fm (Md |No | Lr
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