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Yitrium Ziconum | Niobum | Molybdenum | Technetium | Ruthenium | Rhodum | Paliadium Siiver

39 47

Y | Zr [Nb|Mo| Tc | Ru | Rh | Pd | Ag

_se90s | o1224@) | sooos) | ososm | rey | totov | to2e1 | toes2 | o787
Tutotur |~ Fafni | Tantalum | Tungsten | Fhenom | Osmum | Wdum | Piatum | God

fa 72 73 74 75 7 78 79

Lu Hf | Ta/ W [Re|Os| Ir | Pt | Au

17497 | 178.49@) 18095 | 18386 | 18621 | 190232 19222 19508 | 19697 _ | _ | |
Lawrencium Dubnium Bohrium Hassium | Meitnerium | Darmstadtium | Roentgenium | Gopernicium | Ununtrium | Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

10; 107 108 11 112 113 114 115 116 17 | 118

104 105 109
Lr | Rf Db|Sg Bh|Hs Mt|Ds Rg|Cn Uut| FI Uup| Lv Uus|/Uuo

[262.11, [265.12 [268.13 [271.13 270] [277.15] [276.15] [281.16) (280.16] (285.17] (284.18) 269.19) [288.19) 293 [294] (204
[262.11] | [265.12 [268.13] | (27113 | [270) | [277.15] [276.15] f281.16] | [280.16] | [285.17] 284.18] | [28 [268.19] 1283) | [eo4] |  [204]

Tanthanum [Praseodymium] Neodymium | Promethum | Samarum | Europium | Gadolinum | Terbum | Dysprosium | Homium Ebum Thallum | Yeterbium |
57 59 60 61 70

64 65 66 67 68 69

“lanthanoids | La | Ce | Pr | Nd | Pm | Sm u Gd | Tb ([Dy |Ho | Er |Tm | Yb

138.91 14091 | 14s2¢ | [1ea91 | 150.36@2) 15196 15725 | 158.93 16250 16493 | 16726 168.93 173.05
Actinium Protactinium | Uranum | Neptunium | Pltonium | Amencium |  Curium Berkelum | Caiffornium | Einsteinium | Fermium | Mendelevium | Nobelum |

89 90 91 92 96 97 100 101 102

94 95 98 99
actinoids | Ac | Th |[Pa| U |[Np| Pu |Am|Cm| Bk | Cf | Es |Fm |Md | No

1227.03] 231.04 238.03 [237.05] [244.08] [243.06] [247.07) [247.07] [251.08] [252.08] [257.10] 1256.10] 1259.10] |
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Vitriom Ziconum | Niobum | Molybdenum | Technetium | Ruthenium | Rhodium | Paladium |  Siver |
42 46 47

41

Y | Zr I[Nb Mo | Tc | Ru| Rh | Pd | Ag

88908 91224@) | 929062) | 9596@) | (o791 | 101.072) 10291 | 10642 | 10787 |
Lutetium Hafum | Tentalum | Tungsten | Rhemum | Osmium Trigum Platinum Goid

Il 72 73 74 75 76 7 78 79

Lu Hf |'Ta| W Re | Os| Ir | Pt | Au

17497 178.492) 160.95 83,64 186.21 190.232) 192.22 195.08

| Tawrencium |Rutherfordium| Dubnum | Seaborgum | Bohrum | Hassium | Meitnerium | Darmstadtium| Roentgenium | Copernicium | Ununtrium | Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

104 105 107 108 109 110 1 112 113 114 115 116 117 118

Lr | Rf |[Db|Sg | Bh|Hs | Mt | Ds | Rg | Cn Uut| FI |[Uup| Lv |Uus|Uuo

[262.11, 265.12) | [268.13 271.13] 270] [277.15] [276.15] [281.16] 280.16] (285.17) (284.18) [289.19) 288.19] 293 294) (294
| [ee2.11] | [265.12] | [268.13] | [271.13 | 1 ] 5| | [e81.98] | [ 1 (28517 | S - [288.19] | I | - | -

Tanthanum | Gerum _|Praseodymium Neodymium | Promethum | Samarium | Europium | Gadoiinum | Terbum | Dysprosium | Holmium Ebum Thalum | Yiterbium

57 58 59 60 61 62 67 69 70

*lanthancids | La | Ce | Pr [Nd |Pm |Sm | Eu |Gd | Tb |Dy [Ho| Er |[Tm | Yb

138.91 14012 | 14091 | 14424 | freaen) | 150.36@) 15196 | 157253) | 15893 | 16250 | 16493 | 16728 16893 | 17305 |
Actinium Thorium | Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelium Californium | Einsteinium Fermium Mendelevium |  Nobelium

89 90 91 92 93 100 101 102

*actinoidss | Ac | Th |/Pa| U |Np | Pu|Am | Cm Bk | Cf | Es |Fm Md| No

| 2703 | 2308 | 23104 | 23808 | [237.05] | [2ea0e] | [2e306] | [parom | (eerom | pps108 | [esc08 | [s7.10] 2s8.10] | (25910 |
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| Wiim | Ziconium | Niobum | Molybdenum | Technetium | Ruthenium | Paladium | Siver |

39 40 41 42 43 47

Y | Zr  [Nb Mo | Tc | Ru| Rh | Pd | Ag

88908 91224@) | 929062) | 9596@) | (o791 | 101.072) | to0e42 | 10787 |
Lutetium Hafum | Tentalum | Tungsten | Rhenum | Osmium Platinum Goid

57-70 ! 2 73 74 75 7 78 79

*'Lu| Hf [ Ta| W Re|Os| Ir | Pt | Au

| 17a97 178492) | 18095 | 183se | 18621 | 190232 | 1es08 | 19697 | | | | |
Lawrencium |Rutherfordium| Dubrium Seaborgum Bohrium Hassium Darmstadtium| Roentgenium | Copernicium | Ununtrium Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

89-102 103 104 105 106 107 108 109 110 11 112 113 114 115 116 117 118

* | Lr | Rf | Db|Sg | Bh | Hs | Mt | Ds | Rg | Cn |Uut| Fl [Uup| Lv |Uus|Uuo

[262.11, 265.12) | [268.13 [270] [277.15] [281.16] 280.16] [285.17] (284.18) [289.19) 288.19) 293 294) (204
| [ee2.11] | [265.12] | [268.13] | I [e70] | [277.15] 1 [e81.16] | [280.16] | [285.17] | [284.18] | [ | [e8.19] | (03] | (294 |

Lanthanum | Gerum _ [Praseodymiuni Neodymium | Promethum | Samanum | Europum | Gadoiinum | Terbium | Dysprosium | Hoimium Ebum Thallum | Yiterbium

57 69 70

*lanthanoids | La | Ce | Pr |[Nd |[Pm |(Sm |Eu |Gd | Tb |Dy |Ho | Er |Tm | Yb

138.91 14012 | 14091 | 14424 | freaen | 150.36@) 15196 | 157253) | 15893 | 16250 | 16493 | 16726 16893 | 17305 |
Actinium Thorium | Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelium Californium | Einsteinium Fermium Mendelevium |  Nobelium

89 91 92 93 100 101 102

“actinoids | Ac | Th |[Pa| U (Np | Pu|/Am|Cm| Bk | Cf | Es |[Fm | Md | No

1227.03] 23204 | 23104 | 23808 | (297.05] | [2¢408] | (22306 | erom | (earom | sios | [eso0s | ps7.ig) s8.10] | fese.10) |
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| Wiiom | Ziconum | Niobum | Molybdenum | Technetium | Ruthenium | Rhodum | Paladium |  Siver |
39 40 ‘ 41 43 a4 45 47
88906 | 91.224p) | 92008(2) | 95062) | [o7.01) | 101.072) 10291 | 10642 | 10787 |

Tutetium Hainum | Tantalum | Tungsten Rhenium Osmium ridium Platinum Goid

o 72 73 74 75 7 78 79

Lu Hf [Ta| W |Re |Os | Ir | Pt | Au

| 17497 | 17849p) | 18095 | 1838e | 18821 | 190232) 19222 | 19508 | 19697 | | | L
Lawrencium |Rutherfordum| Dubnium | Seaborgium |  Bohrium Hassium | Meitnerium | Darmstadtium| Roentgenium | Copernicium | Ununtrium | Ferovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

107 108 110 1 112 113 114 115 116 117 118

Lr | Rf (Db | Sg |Bh | Hs | Mt | Ds | Rg | Cn |Uut| FI |Uup| Lv |Uus|Uuo

[262.11, 265.12) | [268.13 271.13] 270] [277.15) [276.15] [281.16] 280.16] (285.17] (284.18) [289.19) 288.19) 299 294) (294
I _E I . | & 1 1 | 1| [281.16] | 1 11 1288.19) I & | -

Tanthanum | Gerum _ [Praseodymiun Neodymium | Promethium | Samanum | Europium | Gadoinum | Terbum | Dysorosium | Homium Erbum Thaium | Yeterbiam

*lanthancids | La | Ce | Pr [Nd |Pm |Sm | Eu |Gd | Tb |Dy | Ho| Er |[Tm | Yb

138.91 14042 | 14091 14424 [144.91] 150.36(2) 15196 | 157.25@3) | 15893 16250 164.93 167.26 168.93 173.05

[ Actinium Thorium ‘Pmlaumuwv. Uranium | Neptunium | Phutonium | Amencum Curium Berkelum | Calffornum | Einsteinium | Fermium | Mendelevium | Nobelum |
91

89 92 96 100 101 102

actinoids | Ac | Th |[Pa| U |[Np| Pu |Am |Cm| Bk | Cf | Es |Fm |Md | No

| eroy | 2300 | 231 238.08 237.08] [244.06] [26306] | 27071 | poarom | [esi.og 1252.08] [257.10] [258.10] 1259.10 |
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Ziconium | Niobum | Molybdenum | Technetium | Ruthenium | Rhodium | Peladium |

39 42 47

Y | Zr [Nb Mo | Tc | Ru | Rh | Pd | Ag

| 88908 91224@) | 929062) | 9596@) | [o7.91) | 101.072) 10291 | 10642 | 10787 |
Lutetium Hafum | Tantaum | Tungsten | Rhenwm | Osmum Trigum Platinum God

o 72 73 74 75 76 7 78 79

Lu Hf [Ta| W |Re |Os| Ir | Pt | Au

| 17497 | 17849p) | 18095 | 1838e | 18821 | 190232) 19222 | 19508 | 19697 | | | L
Lawrencium |Rutherfordum| Dubnium | Seaborgium |  Bohrium Hassium | Meitnerium | Darmstadtium| Roentgenium | Copernicium | Ununtrium | Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

105 106 107 108 109 110 1 112 113 114 115 116 117 118

Lr | Rf | Db |Sg |[Bh |Hs | Mt | Ds | Rg | Cn |Uut| Fl |Uup| Lv Uus|Uuo

[262.11, 265.12) | [268.13 271.13] 270] [277.15) [276.15] [281.16] 280.16] (285.17] (284.18) [289.19) 288.19] 299 294) (294
I _E I I E 1 & 1 1 | 1| [281.16] | [ 1 11 288.19) | [ 1 [ | -

Tanthanum | Gerum _ [Praseodymiun Neodymium | Promethium | Samanum | Europium | Gadoinum | Terbum | Dysorosium | Homium Erbum Thaium | Yeterbiam

58 59 60 61 62 65 66 67 69

*lanthancids | La | Ce | Pr [Nd |Pm |Sm | Eu |Gd | Tb |[Dy  Ho| Er |[Tm | Yb

140.12 14091 14424 | [1aa91] | 150.36@2) 15196 | 15725@3) | 15893 | 16250 | 164903 | 167.26 168.93 173.05

Thorium ‘Pmlaumuwv. Uranum | Neptunium | Phutonium | Amencium |  Curium Berkelum | Californum | Einsteinium | Fermium | Mendelevium | Nobelum |

90 91 92 96 97 98 99 100 101 102

*actinoids Th|Pa| U |[Np|Pu|Am Cm | Bk | Cf | Es |Fm|Md | No

|_eroy | 230t | 23108 238.08 237.08] [244.06] [26306] | 27071 | pearom | [esi.og 1252.08] [257.10] [258.10] 1259.10 |




57-70
*

89-102
*k

*lanthanoids

**actinoids
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T Vitrim

Y

88.906
Tutetum

!

Lu

| _17a97
Tawrencium

103

Lr

| [e2.11] |

Ziconum | Niobum

41

Zr | Nb

91.2242) | 92006@) |

Hafnum | Tantalum

72 73

Hf | Ta

178.492) | 18095
Rutherfordum| _Dubnum

105

Rf | Db

[265.12] | [268.

[ Molybdenum |

95.96(2)
Tungsten

74

w

183.84

| Seaborgum |

Sg

SE

Technetiom |

Tc

[97.91)
Rhenium
75

Re

186.21
Bohrium
107

Bh

7o |

Ruthenium

Ru

| 101.072)

Osmium

76

Os

| 190.232)

Hassium

108

Hs

[277.15]

Rhodium |

45
102,91
Tridium

7

Ir

19222
Meitnerium

Mt

27615 |

Paliadium

Pd

106.42

Platioum |

78

Pt

195.08

Ds

281.16] |

Siver |

47

Ag

10787 |

Goid
79

Au

196.97

|Damstadtium| Roentgenium | Copernicium | Ununtrim | Fleroviam | Ununpentium | Livermorim | Ununseptium | Ununoctium

Rg

[280.16]

112 113 114 115 116 117

Cn |Uut| Fl |Uup| Lv |Uus/Uuo

| (28418 | [289.19) fesq) | j294]

Lanthanum

La

138.91
Actinium
89

Ac

1227.03]

Cerum _ [Praseodymiun Neodymium

Ce | Pr

140.12. 14091

Thorium | Protactinium |

90 91

Th | Pa

23204 | 23104

Nd

14424
Uranium

92

U

238.03

Promethum

Pm

| [ressy |

Neptunium

93

Np

| reszosy |

‘Samarium
62

Sm

150.962)
Phstonium

Europium

Eu

151.96
Americum

Pu | Am

[244.08]

| [24308] |

Gadolinum

Gd

| 5725 |

Curium

Cm

[a707] |

Terbium
65

Tb

15893 |

Berkelum

97

Bk

[ee7.07]

Dysprosium | Hoimium Ebum Thallum | Yiterbium

Dy |Ho| Er [ Tm|Yb

16250 | 16493 | 167.26 16893 | 17305 |
Californium | Einsteinium Fermium Mendelevium |  Nobelium

98 100 101 102

Cf | Es |[Fm|Md | No

| 25108 | [os208 | ps57.10) [258.10] | [259.10) |
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™ iriom Zionium | Niobum | Molybdenum | Technetium | Ruthenium | Rhodum | Peladium |
44

39 47

Y | Zr |[Nb (Mo | Tc | Ru | Rh | Pd | Ag

| 88908 912242) | 92906 | 9698p) | (0791 101.07¢2) 10291 | 10642 | 10787 |
Lutetum Hafnium Tantalum Tungsten Rhenium ‘Osmium Iridhum Platinum Goid

fa 72 73 74 75 7 78 79

Lu Hf | Ta/ W |[Re|Os| Ir | Pt | Au

17497 178.4912) 18095 | 18384 | 18621 | 19023 19222 | 19508 | 19697 | | | | - |
Lawrencium Dubnium | Seaborgum |  Bohrium Hassium | Meitnerium | Darmstadtium| Roentgenium | Copernicium | Ununtrium | Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium

89-102 103 104 105 106 107 108 11 112 117 118

* |Lr | Rf |Db|Sg |Bh | Hs | Mt | Ds | Rg | Cn |Uut Uup| Lv |Uus|Uuo

| ee211) 1265.12] 26813 | priva | joro) | 7715 {7615 | (281.16] | (28016] | (28517) | (osa1e) | (2801 8819 | (208 | fooa) | (204

[Tanthanum [Praseodymium| Neodymium | Promethium | Samarum Europum | Gadolinium Terbum | Dysprosium | Hoimium Erbium Thalium ‘Y..en]ﬁv
69 70
*lanthanoids | La | Ce | Pr [Nd |Pm |Sm | Eu |Gd | Tb |Dy | [Ho | Er |[Tm | Yb

| 13891 14091 | 14424 | [1aa91] | 150.36@) 16196 | 157.253) | 15893 | 16250 | 16493 | 16726 168.93 ‘ 17305 |
Actinium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium Mendelevium |  Nobelium

89 90 91 92 97 98 99 100 101 ‘ 102

“actinoids | Ac | Th |Pa| U (Np | Pu|/Am|Cm| Bk | Cf | Es |[Fm | Md| No

1227.03] 231.04 238.03 [237.05] [244.08] [2¢306] | [24707] | (247071 | [251.08] [252.08] [257.10] [258.10] [259.10]




) b R s Ui Cdd  pardiny
PATISTS

A ) el Jed ol Jo) 09 S

Al A g alg 0,93 Cuiaas, il ) g b 09 8 9 4K 3L Jo) Sau e A o
S 1y VY 09 8 J

A ) il 0 g K cag Jgu Jed

S )y o g Sa g Gy Jgd o

S )y 05 8a e Juu e

S 1) e 09 Kcaady Sy Jeia 0

S )y A 09 Readid § gy Jga

A 1) 93 09 Keaida Ggy g L2

A oAl s 4GS sla cuadle ) g aulad da gl Jgf dada 0 oA AT CulSS Ay

*

x

eeeecee @@

Vitrium Zionium | Niobum | Molybdenum | Technetium | Ruthenium | Rhodum | Paladium |

39 40 ‘ 41 42 43 44 45 46 47

Y | Zr |[Nb |Mo| Tc | Ru | Rh | Pd | Ag

| _s8908 912242) | s20062) | 9598 | (o791 | 101.072) 10291 | 10642 | 10787 |
Lutetium Hafnium | Tantalum Tungsten Rhenium ‘Osmium Iridium Platinum Goid

fa 72 73 74 75 7 78 79

Lu Hf | Ta| W [Re|Os | Ir | Pt | Au

| 17407 178402) | 18095 | 18384 | 18821 | 190232 19222 | 10508 | 19697 | | | |
Tawrencium |Rutherfordum| Dubnum | Seaborgum | Bohrium | Hassum | Metnerium | Dammstadtium| Roentgenium | Copermicium | Ununtrium | Fleroviam | Ununpentium | Livermorim | Ununseptium | Ununoctium

103 105 106 107 108 110 1 112 113 114 115 116 17 118

Lr | Rf g| Bh|Hs | Mt | Ds |Rg | Cn |Uut| FI Uup| Lv [Uus/Uuo

| ooty | pesiz) | pests) | priva | pere) | erras) {27615 | (281.16] | [28016] | (28517) | [28418) | [289.19) 8819 | (208 | jooa) | (204

Tanthanum | Gerum _[Praseodymium] Neodymium | Promethum | Samarum | Europum | Gadoiinum | Terbum | Dysprosium | Homium ) Thailum | Viterbium

57 69 70

*lanthanoids | La | Ce | Pr [Nd |Pm |Sm | Eu |Gd | Tb |Dy |[Ho | Er |[Tm | Yb

| 13891 14002 | 14091 | 14s2¢ | [1easn | 150362) 16196 | 157253) | 15893 | 16250 | 16493 | 16726 16893 | 17305 |
Actinium Thorium ‘F‘rolaclmu'n Uranium Neptunium Plutonium Amencium Curlum Berkelium Californium | Einsteinium Fermium Mendelevium |  Nobelium

89 91 92 100 101 102

~actinoids | Ac | Th |[Pa| U |[Np| Pu |Am |Cm| Bk | Cf | Es |Fm |Md | No

L_[227.03] 23204 | 23104 238.08 [237.05] [244.06] [24306] | [247.07] | ([247.07] | [251.08] | [25208] | [257.10] | [256.10] | [259.10] |
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Hydrogen

H

1.008
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3
Li
6.94
Sodium

1

Na

22.990
Potassium

19

K

39.008

Rubldium

37
Rb
85.468
Caesum

55
132.91
Francium

87
Fr

1223.02]

Berylium

Be

90122 |
Magnesium

12

Mg
24305 |
Calcium

20

Ca

_40.078(4) |

Strontium

38
Sr
87.62

Barium |

56

Ba

13733 |
Radum

88

Ra

122609) |

*lanthanoids

**actinoids

89-102
*%

[ Scandium
21
Sc
44.956

Yitrium
39

¥

88.908
Tutetium

il

Lu

| _17a97
Tawrencium

103

Lr

| [pe2.11)

| _a7.867
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Titanium
22
Ti
Zirconium
40
Zr
91.224@2)

Hf

|_178.49@2)

RAutherordum
104
Rf

1265.12)

i R Cnsi sy

Vanadium | Chromium

23 24

V | Cr

50942 | 51306
Niobum | Molybdenum

41 42
Nb | Mo
92.906(2) | 95.96@2)
Tantalum

73

Ta

180.95

74

w

e
Db | Sg

126813 |

Tungsten |

Dubnum | Seaborgum |

1143 |

25

| Manganese |

fron

26

Mn | Fe

54938

| Technetium

43
Tc

pren |

Rhenium
75

Re

18621
Bohrium
107

Bh

1270]

SS846R) |

Ruthenium
44
101.07¢2)
Osmium

76
Os

| _190.232)

Hassium

108

Hs

| _[er7.15)

Cobalt
27
58.933
Rhodium

45
Rh
10291

ridlum

7

Ir

19222
Meitnerium

109
Mt

[276.15]

JRTRLS
LS

4

[ Copper

Cu

Nickel
28
_58.603 |
Palladium
46
106.42

Platioum |

78

Pt

195.08 196.97

Darmstadtium| Roentgenium |

110

Ds

28116 |

11

Rg

280.16]
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He

4.0026

5
B

10.81

Auminium

Al

26982 |

Zinc Gallium

30 31

Zn | Ga

o638 | 673 |

Cadmium | Indium

48 | 49
Cd| In
112.41 114.82

Mercury ‘
80 81

20059 | 204.38
Copernicium | Ununtrium

12 113

Cn |Uut

(28517 |

“Thalium |

[284.18] |

6
12.011
Silicon

Si

28,085

Germanium

32
Ge
72,63
Tin

50
Sn
118.71
Lead

Pb

| 2072

Flerovium

114

Fl

1289.19)

7
14,007
Phosphorus

15

P

30974
Arsenic

33

As

74922
Arimony
51
12176
Bismuth

83
Bi
__208.98

Ununpentium

115

Uup

1288.19)

Oxygen |
8

o)

15.999
Sulfur
16

S

32.06

T Chiorine

Selenum |

34
70.96)
Tellurium

52

Te

127.60)

Polonium |

Po

_[208.98] |

Tivermorium

116

Lv

1293)

[Tanthanum

La

138.91

1227.03]

Ce

90

Th

[Praseodymium Neodymiun
59 60

Pr | Nd

14091 14428
Protactinium | Uranium

91 92

Pa| U

231.04

Promethum
61

Pm

| [1asen

Neptunium

93

Np

[237.05]

Samarium

Sm

| 150362)

Plutonium
94
Pu

[244.06]

Europium

Eu

151.96
Americum

95
Am

[243.06]

| 157253 |

Gadolinum

Gd

Terbium
65
158.93

Curium Berkelum

96 97

Cm| B

[247.07) [247.07]

Dysprosium ‘ Holmium
66

Dy | Ho
ééwgo;\;m;'
Cf |

[251.08] |

Einsteinium
99
Es

[252.08]

16493 |

Erbium
68
Er
167.26

Fermium

100

Fm

[257.10]

Thullum

Tm

168.93
Mendelevium

101

Md

1258.10]

Yiterbium |

Yb

173,06
Nobelium

102

No

[259.10]

Neon

10

Ne

20.180
Agon
18

Ar

39.948
Krypton

36
Kr
83.798(2)
Xenon

54
13129
Radon

85 86
At | Rn
[209.99] [222.02]

Ununseptium | Ununoctium

117 118

Uus|Uuo

1294] (204)

9
F
18998 |
17
Cl
35.45

B*;g've T
Br

79904 |

290
P

290
P33y
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Hydrogen
1

— 2
— T [AYAY e
I 4.0026
Uthium Berylium Boron Carbon Nitrogen Oxygen Fluorine Neon
3 4 5 6 7 8 9 10
Li | Be B  C|N|O| F |Ne
694 9.0122 10.81 12,011 14.007 15.999 18.998 20.180
Sodium Magnesium Auminium Silicon Phosphorus Sulfur Chiorine Argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22.990 24.305 26.982 28.085 30974 32.06 35.45 39.948
Potassium Caicium Scandium Titanium Vanadium Chromium Manganese lron Cobalt Nickel Copper anc Gallium Germanium Arsenic Selenium Bromine Krypton
19 20 21 22 23 24 26 27 28 30 31 32 33 34 36
K | Ca Sc|(Ti|V |CrMn| Fe | Co|Ni |[Cu|Zn|Ga|Ge |As |Se | Br | Kr
39.008 40.078(4) 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.933 58.693 63.546(3) 65.38(2) 69.723 72.63 74922 78.96(3) 79.904 83.798{2)
Rubidium Strontium Yitrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Siver ‘Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y [ Zr [ NbMo| Tc |[Ru| Rh |Pd|Ag  Cd|In [Sn |Sb|Te | | | Xe
85.468 87.62 88.908 91.2242) 92.906(2) 95.96(2) [97.91] 101.07(2) 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60(3) 126.90 131.29
Caesum Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridhum Platinum Goid Mercury Thallum Lead Bismuth Polonium Astatine Radon
55 56 57-70 k4l 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
i !
Cs | Ba Lu| Hf | Ta|W Re|Os | Ir |Pt Au|/Hg | Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49(2) 180.95 183.84 186.21 190.2312) 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [208.98] [209.99] [222.02]
Francium Radum Lawrencium Dubnium Bohrium Hassium Meitnerium | D: C Ununtrium Flerovium | L Livermorium Ur A
87 88 89-102 104 105 106 107 108 109 110 11 112 13 114 115 116 117 118
*k
Fr | Ra Lr | Rf | Db|Sg |[Bh | Hs | Mt | Ds | Rg | Cn [Uut| Fl |Uup| Lv |Uus|Uuo
1223.02] [226.03] [262.11] [265.12] [268.13] [271.13] [270] [277.15] [276.15] (281.16] [280.16] (285.17] [284.18] [289.19) [288.19] 1293] [294] [204)
Lanthanum Cerum  |Praseodymium] Neodymium | Promethum | Samanum Europum | Gadolinium Terbium Dysprosium | Holmium Erbum Thulium Yiterbium
57 58 59 60 61 64 65 66 67 68 69 70
*lanthancids | La | Ce | Pr [Nd |Pm |[Sm | Eu |Gd | Tb |[Dy |Ho | Er ([Tm | Yb
138.91 140.12 140.91 14424 [142.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium Mendelevium |  Nobelium
89 91 92 93 94 95 926 97 928 100 101 102
*actinoids Ac | Th|Pa| U ([Np|Pu|Am|Cm | Bk | Cf | Es |Fm Md | No
[227.03] 232.04 231.04 238.03 [237.05] [244.08] [243.06] [247.07] [247.07] [251.08 [252.08] [267.10] [258.10] [259.10]
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Hydrogen
1
H
1.008
[ Othium | Berylium |
3 4
Li | Be
694 9.0122 10.81 12,011 14.007 15.999 18.998 20.180
Sodum Magnesium Auminium Silicon Phosphorus Sulfur Chiorine Argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22.990 24.305 26.982 28.085 30974 32.06 3545 39.948
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese lron Cobalt Nickel Copper ainc. Gallium ‘Germanium Arsenic Selenium Bromine Krypton
19 20 21 22 23 24 26 27 28 30 31 33 34 35 36
K | Ca Sc|Ti|V [CrMn|Fe [Co| Ni |[Cu|Zn | Ga|Ge|As | Se | Br | Kr
39.008 40.078(4) 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.833 58.693 63.546(3) 65.38(2} 69.723 7263 74922 78.96(3) 79.904 83.798(2)
Rubidium Strontium Yitrium Zirconium Nioblum Molybdenum | Technetium Ruthenium Rhodium Paliadium Siver ‘Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 39 40 41 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 (Sn|Sb|Te | | | Xe
85.468 87.62 88.906 91.2242) | 92! 95.96(2) [97.91] 101.07(2) 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60(3) 126.90 13129
Caesum Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Goid Mercury Thallium Lead Bismuth Polonium Astatine Radon
55 56 57-70 23 72 73 74 7% 76 78 79 81 82 83 84 85 86
Cs/ Ba| * [Lu Hf |[Ta|W Re|Os| Ir [Pt |Au|Hg | Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49(2) 180.95 183.84 186.21 190.23(2) 19222 195.08 196.97 200.59 204.38 2072 208.98 [208.98] [209.99] [222.02]
Francium Radum Lawrencium Dubmium Bohrium Hassium Mestnerium C Ununtrium Flerovium | L Livermorium | L Ur ti
87 88 89-102 103 104 105 106 107 108 109 110 11 112 113 114 115 116 117 118
Fr |[Ra| ** | Lr | Rf | Db | Sg |Bh |Hs | Mt | Ds |Rg | Cn |Uut| FI Uup| Lv [Uus|/Uuo
[223.02] [226.03] [262.11] [265.12] [268.13] 271.13 270 [277.15] [276.15] [281.16] [280.16] [285.17] [284.18] [289.19] [288.19] [293] [294] [204]
Lanthanum Cerum ‘Samarum Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium
57 58 59 60 61 62 63 64 65 66 67 68 69 70
*lanthancids | La [ Ce | Pr | Nd |[Pm |Sm | Eu ([Gd | Tb | Dy |Ho | Er [ Tm | Yb
138.91 140.12 140.91 14424 [142.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium Mendelevium Nobelium
89 920 91 92 93 94 95 96 97 28 929 100 101 102
~actinoids | Ac | Th |[Pa| U |[Np|Pu |Am|Cm | Bk | Cf | Es |Fm |Md | No
[227.03] 232.04 231.04 238.03 [237.05] [244.06] [243.06] [247.07 [247.07 [251.08) [252.08] [257.10] [258.10] [259.10]
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He

4.0026
Boron Carbon Nitrogen Oxygen Fluorine Neon
5 6 7 8 9 10
B|C|N|O| F |Ne
10.81 12,011 14.007 15.999 18.998 20.180
Auminium Silicon Phosphorus Sulfur Chiorine Argon
13 14 15 16 17 18
Al | Si| P | S |Cl|Ar
26.982 28.085 30974 32.06 35.45 39.948
Scandium Titanium Vanadium Chromium Manganese lron Cobalt Nickel Copper ainc. Gallium Germanium Arsenic Selenium Bromine Krypton
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Sc|Ti |V |Cr| Mn| Fe | Co|Ni | Cu|/Zn|Ga| Ge|As | Se | Br | Kr
39.008 40.078(4) 44.956 47.867 50.842 51.996 54.938 55.845(2) 58.833 58.693 63.546(3) 65.38(2} 69.723 7263 74922 78.96(3) 79.904 83.798(2)
Rubidium Strontium Yitrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Siiver ‘Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 39 40 41 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 [Sn |Sb|Te | | | Xe
85.468 87.62 88.906 91.2242) | 92.906(2) 95.96(2) [97.91] 101.07(2) 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60(3) 126.90 131.29
Caesum Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Goid Mercury Thallium Lead Bismuth Polonium Astatine Radon
55 56 57-70 b4 72 73 74 7% 76 7 78 79 80 81 82 83 84 85 86
Cs/ Ba| * [Lu Hf |[Ta|W Re|Os| Ir [Pt |Au|/Hg | Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49(2) 180.95 183.84 186.21 190.23(2) 19222 195.08 196.97 200.59 204.38 2072 208.98 [208.98] [209.99] [222.02] |
Francium Radum Lawrencium Dubnium Bohrium Hassium Meitnerium Ce Ununtrium Flerovium | L Livermorium | L Ur L
87 88 89-102 103 104 105 106 107 108 109 110 11 112 113 114 115 116 117 118
Fr |[Ra| ** | Lr | Rf | Db|Sg |Bh |Hs | Mt | Ds | Rg | Cn |Uut| FI Uup| Lv [Uus|/Uuo
[223.02] [226.03] [262.11] [265.12] [268.13] 271.13 270 [277.15] [276.15] [281.16] [280.16] [285.17] [284.18] [289.19] [288.19] [293] [294) [294]
Lanthanum Cerum ‘Samarum Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium
57 58 59 60 61 62 63 64 65 66 67 68 69 70
*lanthancids | La [ Ce | Pr | Nd |[Pm |Sm | Eu |[Gd | Tb | Dy |Ho | Er [ Tm | Yb
138.91 140.12 140.91 14424 [144.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium Mendelevium Nobelium
89 920 91 92 93 94 95 96 97 28 929 100 102
~actinoids | Ac | Th |[Pa| U |[Np|Pu |Am|Cm | Bk | Cf | Es |Fm |Md | No
[227.03] 232.04 231.04 238.03 [237.05] [244.06] [243.06] [247.07] [247.07] [251.08] [252.08] [257.10] [258.10] [259.10]
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Hydrogen Helium
1
Uthium Beryliium Boron Carbon Nitrogen Oxygen
3 4 5 6 7 9
Li | Be B/ C|IN|O
6984 | 0012 1081 | 12011 | 14007 | 1599 _18.998 20.180
Sodium Magnesium Auminium Silicon Phosphorus. Sulfur Chiorine Argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22.990 24.305 26.982 28.085 30974 32.06 35.45 39.948
Potassium Caicium Scandium Titanium Vanadium Chromium Manganese lron Cobalt Nickel Copper anc Gallium Germanium Arsenic Selenium Bromine Krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|Ti|V |Cr Mn| Fe |Co|Ni |Cu|Zn|Ga|Ge|As |Se | Br | Kr
39.098 40.078(4) 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.933 58.693 63.546(3) 65.38(2) 69.723 7263 74922 78.96(3) 79.904 83.798{2)
Rubidium Strontium Yitrium Zirconium Niobum Molybdenum | Technetium Ruthenium Rhodium Palladium Siver Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y |Zr I[Nb Mo| Tc |[Ru| Rh |[Pd | Ag|Cd|In (Sn|Sb|Te | I | Xe
85.468 87.62 88.908 91.2242) 92.906(2) 95.96(2) [97.91] 101.072) 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60(3) 126.90 131.29
Caesum Barium Lutetium Hafnium Tantalum Tungsten Rhenium ‘Osmium Iridhum Platinum Goid Mercury Thallum Lead Bismuth Polonium Astatine Radon
55 56 57-70 k4l 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
i ;
Cs | Ba Lu| Hf | Ta|W Re|Os | Ir |Pt Au|/Hg | Tl |Pb| Bi | Po| At | Rn
|_132.91 137.33 | 17497 | 17849(2) | 18086 | 18384 | 18621 | 190.23(2) 19222 | 196.08 19697 | 20059 | 20438 | 207.2 208.98 [208.98] | [200.99] | [222.02] |
Francium Radum Lawrencium Dubnium Bohrium Hassium Meitnerium | D: C Ununtrium Flerovium | Us Livermorium | L Ur il
87 88 89-102 103 104 105 106 107 108 109 110 11 112 13 114 115 116 117 118
*k
Fr | Ra Lr | Rf Db |Sg ([Bh |Hs | Mt | Ds | Rg | Cn |[Uut| Fl |Uup| Lv |Uus|Uuo
[223.02] [226.03) [262.11] [265.12] [268.13] 1271.13] [270] (277.15] [276.15] [281.16] (280.16] (285.17] [284.18] [289.18) [288.19] 1293] [294] [294]
Lanthanum Cerum  |Praseodymium] Neodymium | Promethum | Samanum Europum | Gadolinium Terbium Dysprosium | Holmium Erbum Thulium Yiterbium
57 58 59 60 61 62 63 64 67 68 69 70
*lanthanoids | La | Ce | Pr |[Nd ([Pm |(Sm | Eu |Gd | Tb ([Dy |Ho | Er | Tm | Yb
138.91 140.12 140.91 14424 [142.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium | Mendelevium |  Nobelium
89 90 91 92 94 95 926 97 928 929 100 101 102
~actinoids | Ac | Th |[Pa| U |[Np| Pu |Am |Cm | Bk | Cf | Es |Fm |Md | No
[227.03] 232.04 231.04 238.03 [237.05] [244.08] [243.06] [247.07 [247.07] [251.08] [252.08] [257.10] [258.10] [259.10]
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Hydn . Helium
1, 2
He
K 4.0026
Uthium Berylium Boron Carbon Nitrogen Oxygen Fluorine Neon
4 5 6 7 9 10
Li | Be B|C|N|O | F |Ne
6.94 9.0122 1081 12.011 14.007 15.999 18.998 20.180
Sodium Auminium Silicon Phosphorus Sulfur Chiorine Argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
990 24.305 26.982 28.085 30974 32.06 35.45 39.948
Potassium Caicium Scandium Titanium Vanadium Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 33 34 35 36
K | Ca Sc|Ti|V [Cr Mn|Fe [Co| Ni |[Cu|Zn Ga|Ge|As | Se | Br | Kr
39.098 40.078(4) 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.833 58.693 63.546(3) 65.38(2) 69.723 72.63 74922 78.96(3) 79.904 83.70802) |
Rubidium Strontium Yitrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Siver Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y |Zr I[Nb | Mo| Tc |Ru| Rh |[Pd | Ag|Cd|In (Sn|Sb|Te | I | Xe
85.468 87.62 88.906 91.2242) 92, 95. [97.91 101.07(2) 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60(3) 126.90 131.29
‘Caesum Barium Lutetium Hafnium Tantalum Tungsten ‘Rhenium Osmium Iridium Platinum Goid Mercury Thallum Lead Bismuth Polonium Astatine Radon
55 56 57-70 ksl 73 74 75 7 78 79 80 81 82 83 84 85 86
Cs|Ba| * [Lu Hf [ Ta|W Re|Os | Ir | Pt | Au Hg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.492) 180.95 183.84 186.21 190.232) 19222 195.08 196.97 200.59 204.38 2072 208.98 [208.98] [209.99] [222.02]
Francium Radum Lawrencium |Rutherfordium| Dubnium ‘Seaborgium Bohrium Hassium Meitnerium | Darmstadtium | Roentgenium | Copernicium | Ununtrium Flerovium | Ununpentium | Livermorium | Ununseptium | Ununoctium
87 88 89-102 103 104 1056 106 107 108 109 110 111 112 13 114 115 116 117 118
Fr |[Ra| * | Lr | Rf Db |Sg|Bh | Hs Mt | Ds |Rg|Cn|Uut| Fl [Uup| Lv |[Uus/Uuo
223.02] [226.03] [262.11] [265.12] [268.13] | _[271.13 270] [277.15] [276.15] 281.16] (280.16] (285.17] [284.18] [289.19] [288.19] 203 | [294] [294]
Lanthanum Cerium ‘Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium
57 59 60 61 62 63 64 65 66 67 69 70
“lanthanoids | La | Ce | Pr | Nd |Pm |Sm | Eu | Gd | Tb Ho | Er |Tm | Yb
138.91 140.12 140.91 14424 [144.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium | Mendelevium |  Nobelium
89 20 91 92 95 96 97 - 100 101 102
*actinoids | Ac | Th |Pa| U |[Np|Pu |Am|Cm| Bk | Cf | Es |Fm | Md| No
227.03] 232.04 231.04 238.03 [237.05] [244.08] [243.06] f2a707) | (247.07] [251.08] [252.08; 1257.10] 1258.10] 1259.10]
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Hydrogen
1
H
1.008
Uthium Berylium Boron Carbon
3 4 5 6
Li | Be B|C
694 9.0122 10.81 12,011
Sodium Magnesium Auminium Silicon
1 12 13 14
Na | Mg Al | Si
22.990 24.305 26.982 28.085
Potassium Caicium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper anc Gallium ‘Germanium
19 20 21 22 23 24 25 26 27 28 29 30 31 32
K | Ca Sc|(Ti|V |Cr| Mn| Fe | Co| Ni | Cu|Zn|Ga| Ge
39.008 40.078(4) | 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.833 58.693 63.546(3) 65.38(2} 69.723 7263
Rubidium Strontium Yitrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Paliadium Siver Cadmium Indium Tin
37 38 39 40 41 42 43 44 45 46 47 48 49 50
Rb | Sr Y | Zr [Nb Mo | Tc |[Ru | Rh |Pd |Ag | Cd | In | Sn
85.468 87.62 88.908 91.2242) | sz.gﬁg 95.96(2) [97.91) 101.07(2) 102.91 106.42 107.87 112.41 114.82 118.71
Caesum Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Goid Mercury Thallium Lead
55 56 57-70 Il 72 73 74 75 76 7 78 79 80 81 82
Cs/ Ba| * [Lu Hf |[Ta|W Re|Os| Ir | Pt | Au|/Hg | Tl |Pb
132.91 137.33 174.97 178.49(2) 180.95 183.84 186.21 190.2312) 19222 195.08 196.97 200.59 204.38 207.2 208.98 [208.98] [200.99] [222.02
Francium Radum Lawrencium Dubnium Bohrium Hassium Meitnerium Ce Ununtrium Flerovium | L Livermorium | L Ur t
88 89-102 103 104 105 106 107 108 109 110 11 112 113 114 115 116 117 118
Fr |[Ra| ** | Lr | Rf | Db|Sg |Bh |Hs | Mt | Ds | Rg | Cn |Uut| FI Uup| Lv [Uus|/Uuo
[223.02] [226.03] [282.11] [265.12] [268.13] [271.13] 1270] [277.15] [276.15] [281.16] [280.16] (285.17] [284.18] [289.19] [288.19] [293) [294] [294]
Lanthanum Cerium ‘Samarum Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium
57 58 59 60 61 62 63 64 65 66 67 68 69 70
*lanthancids | La [ Ce | Pr | Nd |[Pm |Sm | Eu ([Gd | Tb | Dy |Ho | Er [ Tm | Yb
138.91 140.12 140.91 14424 [144.91] 150.36(2) 151.96 157.25(3) 158.93 162.50 164.93 167.26 168.93 173.05
Actinium Thorium Protactinium Uranium Neptunium Plutonium Amencium Curium Berkelum Californium | Einsteinium Fermium Mendelevium Nobelium
92 94 95 96 97 28
*actinoids | Ac | Th |Pa| U |[Np|Pu |Am|Cm| Bk | Cf | Es |Fm | Md| No
[227.03] 232.04 231.04 238.03 [237.05] [244.08] [243.06] [247.07] [247.07] [251.08] [252.08] [257.10] 258.10] 1259.10]
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