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Dr. Turner



Periodic Table
e

I 18
| 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 ] 9 10
Li Be B C N 0 F Ne
694 | 90122 1081 | 1201 | 14007 | 15999 | 18998 | 20,180
11 12 13 14 15 16 17 18
Na Mg Al Si P 5 Cl Ar
22990 | 24305 3 4 5 ] 7 8 9 10 11 12 26982 | 28085 | 0974 | 3206 | 3545 | 39948
19 0 21 2 23 24 25 26 27 28 29 30 31 32 33 34 5 36
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
J90ME | 40078 | 44956 | 4TEET | 50042 | S109%6 ) 54938 | 55845 | SHO33 | SE.693 | 63546 | 6538 | 69713 | TI6H30 | T4HIT | TELT | 79004 | 23798
37 38 39 40 41 42 43 44 45 46 47 4% 449 50 il 51 53 54
Rb Sr Y Zr Nhb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
85468 | 8762 | 88006 | 91224 | 92906 | 9595 | (98) | 10007 | 10291 | 10642 | 10787 | 11241 | 11482 | NET1 | 12076 [ 12760 | 12690 | 131.29
35 56 5171 72 T3 T4 15 T 77 T8 T &0 gl 82 23 B4 85 86
Cs Ba * Hf Ta w Re Os Ir P Au Hg Tl Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 | 20898 | (209 | (20 | (222
87 ] B 103 ([}%] 105 104 Lixd 108 109 1o m 112 13 114 13 116 7 18
Fr Ra # Rr Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (2650 | (268) [ (271 | 29w | (277 (2760 | (281 [ (280) (285) | (286) | (28%) (289) | (293) | (24 (294)
* Lanthanide 57 55 59 ] 61 62 63 4 0 I &7 o8 &9 0 7
seres La | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy | Ho | Er | Tm | Yb | Lu
138,00 | 140002 | 14091 | 14424 | (145 | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide a9 90 91 g2 93 4 95 96 a7 98 W 106 101 2 103
series Ac Th Pa U Np Pu Am Cm Bk Cr Es Fm Md No Lr
(227) | 23204 | 23104 | 23803 | (237) (244) (243) | (247 (24T (251) (252) {257} | 1258) (259) (262)

o Elements are arranged in order of atomic number



Periods (Rows)

| 18
[} 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 ] 9 10
Li Be B i N 0 F Ne
694 | 9022 1081 | 12001 | 14007 | 15999 | 19998 | 20180
1] 12 13 14 15 It 17 18
Na | Mg Al Si P S Cl Ar
22990 | 24305 G 4 5 6 7 B o 10 1 12 26082 | 28085 | 300074 | 3206 | 3545 | 30048
19 wn 21 23 23 24 25 26 27 28 9 30 3l 32 3 34 35 36

K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
30068 | 40078 | 44956 | 4767 | 50042 | 51996 | S4038 | 55845 | SROR3 | SRA03 | 63546 | AS3H | 69723 | T2A30 | 74922 | TROT | 79004 | BITUR

37 38 39 a0 41 42 43 Rl 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Ir Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
B5468 | K762 | 88906 | 91224 | 92906 | 9595 | (9% | 10107 | 10291 | 10642 | 10787 | N1241 | 0482 | 0BT | 12076 | 12760 | 12690 | 13129

55 56 57-71 72 T3 74 75 T T 8 ™ B0 Bl &2 /3 B4 HS Hh
Cs Ba * Hr Ta w Re 0Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 200.50 | 20438 | 2072 | 20808 | (209} Qmy |2
87 5 EQ- 103 4 s ([F3] 17 ([1] 1y Ht i 12 I3 114 115 (FL3 17 1
Fr Ra # R Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts Og
(223) | (226) (2651 (268) | 270 (2700 | (2T (2760 | (281 | (2800 (285) | (286) | (289 {289y | (293) () | (299)

* l_.anl]_mnide 57 58 50 i) 61 62 i a4 a5 6 &7 68 [ 0 7l

series La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er | Tm Yb Lu
138,90 | 140,02 | 14091 | 14424 (1431 | 15036 | 15196 | 157.25 | 15893 | 16250 | 403 | 16726 | 16803 | 17305 | 17487

# Actinide B9 91 [T} Gz 93 4 95 96 97 Ch e 10 1 mn2 103

series Ac Th Pa U Np Pu Am | Cm Bk cr Es Fm Md No Lr

0227 | 23204 | 230004 | 23803 | (230 i244) (243) (247) (247 (251 {252) (25T {258) (259) (262)




Groups (Columns)

| 18
I 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 | 9 10
Li Be B i N 0 F Ne
694 | 9mI22 1081 | 120011 | 14007 | 15999 | 18998 | 20.180
1] 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
22990 | 24305 3 4 5 ] 7 8 9 10 11 12 26082 | 28085 | 0974 | 3206 | 3545 | 30948
19 0 21 12 23 4 5 %6 27 2 29 30 3l 32 k] 34 5 36

K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54038 | 55845 | 580933 [ 58693 | 63546 | 6538 | 69723 | 72630 | 74922 | TROT | 79904 | 83.798
37 38 39 a0 41 42 43 4 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
B5468 | 8762 | 88906 | 91.224 | 92906 | 9595 | (98 | 10107 | 10291 | 10642 | 10787 | N241 | N482 | 1BT1 | 12076 | 12760 | 12690 | 131.29

35 36 57-71 72 73 74 75 76 77 78 79 80 81 82 23 84 85 86
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 200.50 | 20438 | 2072 | 20898 | (209 (200} 222
87 88 BO-103 | o4 105 106 07 108 109 no 11 12 113 114 115 116 u7 118

Fr Ra # Rf Dh Sg Bh Hs Mt Ds Rg Cn Nh F1 Me Lv Ts
(223) [ (226) (265) | (268) [ (270 | (2700 | (277p | (2T6) | (281) | (280) | (2B5) | Cq286) | (28 (289) | (293) | (294) | (294)
* Lanthanide 57 sE 50 P 61 62 63 4 65 66 67 68 69 0 71l
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (1450 | 15036 | 15196 | 157.25 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 29 o ] ar 93 94 9% L a7 98 ey 100 i{i}} mn2 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr

(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Periodic Table

In the periodic table, elements are arranged

s by atomic mass.

B. by mass number.

c. by atomic number.
p. alphabetically.



Alkali Metals
I e

| 18
I 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 § 9 10
Li Be B c N (4] F Ne
694 | vmizz 1041 | 12011 | 14007 | 15999 | 18998 | 20180
11 12 13 14 15 16 17 18
Na | Mg Al Si P s Cl Ar
22990 | 24.305 3 4 5 3 7 8 £l 10 11 12 | 26082 | 28085 | 30974 | 3206 | 3545 | 30948
19 0 21 12 23 4 5 %6 27 2 29 30 3l kH k] 34 5 36
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39008 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 58033 | 55693 | 63546 | 6538 | 69723 [ 72630 | 74922 | 7E97 | 79004 | 83798
37 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
B5468 | 8762 | 88906 | 91224 | 92906 | 9595 | 98 | 10107 | 10291 | 10642 | 10787 | 0241 | 0482 | 0gT | 12076 [ 12760 | 12690 [ 13129
55 56 5771 72 73 74 75 13 77 ] ™ ] 81 82 83 B4 85 56
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13201 | 137.33 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 [ 2072 | 20808 [ (209 | (2w | 222)
87 88 | 89103 | o4 108 106 07 108 109 1o 111 12 13 14 15 116 7 118
Fr Ra # Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (204) (294)
* Lanthanide [, 55 59 60 61 62 3 64 45 6 P 6 | & 0 7
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (1450 | 15036 | 15196 | 157.25 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Alkaline Earth Metals
I e

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 § 9 10
Li Be B c N (4] F Ne
694 | D022 1041 | 12011 | 14007 | 15999 | 18998 | 20180
1 12 13 14 15 16 17 1%
Na Mg Al Si P s Cl Ar
22990 | 24308 | 3 4 5 [ 7 8 9 10 11 12| 26082 | 28085 | 30974 | 3206 | 3545 | 30848
19 0 21 12 23 4 5 %6 27 2 29 30 3l kH k] 34 5 36
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 58033 55693 | 63546 | 6538 | 69723 | 72630 | 74922 | 7E97 | 79004 | 83798
37 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
85468 | 8762 | ssu06 | 91224 | 92506 [ 9595 | (98) [ 10007 | 10290 | 10642 | 10787 | v241 | 482 | 03 | 2076 | 12760 | 12690 | 13129
55 56 5771 72 73 74 75 13 77 ] ™ ] 81 a2 83 B4 85 86
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13201 | 137.33 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 [ 2072 | 20808 [ (209 | (2w | 222)
87 88 | 89103 | o4 108 106 107 108 109 10 111 12 13 114 15 16 7 118
Fr Ra # Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (294) (294)
* Lanthanide [ ., 55 50 | w0 61 62 6 | 6 | 6 P @ | @ 0 71
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (1450 | 15036 | 15196 | 157.25 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(2270 | 23204 | 23004 | 23803 | (23T | (244 | 243 | 247y | (24T | 281 | (2520 | q25T) | (288) | (254) | (262)




Halogens
- |

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 H [ 7 & 9 10
Li Be B C N [¥] F Ne
694 | 9mi2z 1081 | 12011 | 14007 | 15999 | 18998 | 20,180
11 2 13 14 15 16 17 18
Na Mg Al Si P 5 Cl Ar
22990 | 24.305 3 4 5 3 7 8 9 10 11 12| 26082 | 28085 | 30974 | 3206 | 3545 | 30948
19 ] 21 ] 23 24 5 26 27 28 0 30 31 kM 1 34 15 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
0098 | 40078 | 44956 | 47867 | 50992 | S1996 | 54038 | 55845 | 58933 | 58603 | 63546 | 6538 | 69723 | 72630 | 74922 | TE9T | 79904 | 83798
17 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rhb Sr ¥ Zr Nh Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
85468 | 8762 | 88506 | 91224 | 92506 [ 9595 | (98 [ 10007 | 10290 | 10642 | 10787 | n241 | 482 | 03 | 2076 | 12760 | 12680 | 13129
58 56 5171 72 73 74 75 T 77 8 ™ 80 &1 a2 81 B4 85 56
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 |137.33 17849 | 12095 | 18384 | 18620 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 | 20808 | (209 | (200) | (221
87 8% | 89103 | o4 108 106 07 108 109 1o 111 12 13 114 15 16 u7 118
Fr Ra # Rf Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (294 (294)
* Lanthanide [, 55 59 60 61 62 3 64 45 6 P 6 | & 0 7
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (1450 | 15036 | 15196 | 157.25 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Noble Gases
e

| 18
i 2
H He
1008 2 13 14 15 16 17 4.0026
3 4 H [ 7 & 9 10
Li Be B C N [¥] F Ne
694 | 9mi2z 1081 | 12011 | 14007 | 15999 | 18998 | 20,180
11 2 13 14 15 16 17 18
Na Mg Al Si P 5 Cl Ar
22990 | 24.305 3 4 5 3 7 8 9 10 11 12| 26082 | 28085 | 30974 | 3206 | 3545 | 30048
19 ] 21 ] 23 24 5 26 27 28 0 30 31 kM 1 34 15 36
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
0098 | 40078 | 44956 | 47867 | 50992 | S1996 | 54038 | 55845 | 58933 | 58603 | 63546 | 6538 | 69723 | 72630 | 74922 | TE9T | 79904 | 83798
17 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rhb Sr ¥ Zr Nh Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
85468 | 8762 | 88506 | 91224 | 92506 [ 9595 | (98) [ 10007 | 10290 | 10642 | 10787 | n241 | 482 | 03 | 2076 | 12760 | 12690 | 13129
58 56 5171 72 73 74 75 T 77 8 ™ 80 &1 a2 81 84 85 56
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At En
13291 |137.33 17849 | 12095 | 18384 | 18620 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 | 208908 | (209 | (20) | (223
87 8% | 89103 | o4 108 106 107 108 109 1o 111 12 13 114 15 16 7 118
Fr Ra # Rf Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (294) (294}
* Lanthanide 57 sE 50 P 61 62 63 4 65 66 67 68 69 0 71l
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (1450 | 15036 | 15196 | 157.25 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Main Group Elements
- |

| 18
1 2
H He
1008 2 13 14 15 16 17 | 40026
3 4 5 6 7 [ 9 10
Li Be B i N 0 F Ne
694 | 90122 1081 [ 1zon | 14007 | 15599 | 13998 | 20080
1] 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
22990 | 24305 3 4 5 ] 7 8 9 10 11 12 26082 | 28085 | 0974 | 3206 | 3545 | 30948
19 20 21 2 3 4 5 6 27 F 9 3 31 32 33 4 35 3

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50042 | 51996 | 54938 | 55845 | 58933 | 58.693 | 63546 | 6538 | 69723 | 72630 | 74922 | TEOT | 79904 | 83798
37 38 39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54
Rb Sr Y Zr Nhb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
B5468 | B7.62 | 85906 | 91.224 | 92906 | 9595 | (98 | 10107 | 10291 | 10642 | 10787 | 11241 | 1482 | 18T | 12076 | 12760 | 12690 | 131.29

55 56 5171 72 T3 74 75 T 77 T8 9 B0 Bl B2 13 B4 85 86
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 200.50 | 20438 | 2072 | 20898 | (209 (200} 222
87 8% B9-103 104 105 106 7 108 109 10 11 1z 113 114 115 16 17 118

Fr Ra # Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (2260 (265) (268) (271 (270 (27 (276) (281) | 1280) (285) (286) | (28%) {280y | (293) (34 (294}
* l_.anl]_mnide 57 58 S ) 61 62 [:x] ad a5 b &7 68 69 0 7l
series La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er | Tm Yb Lu
138,90 | 140,02 | 14091 | 14424 (1431 | 15036 | 15196 | 157.25 | 15893 | 16250 | 403 | 16726 | 16803 | 17305 | 17487
# Actinide B9 91 [T} Gz 93 4 95 96 97 Ch e 10 1 mn2 103
series Ac Th Pa U Np Pu Am | Cm Bk cr Es Fm Md No Lr

0227 | 23204 | 230004 | 23803 | (230 i244) (243) (247) (247 (251 {252) (25T {258) (259) (262)




Periodic Table
e

The last two groups of the periodic table are called

A alkali metals, alkaline earth metals
B.  transition metals, noble halogens
c.  halogens, noble gases

p.  alkaline metals, alkaline gases



Transition Metals
e

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 % 9 10
Li Be B C N 0 F Ne
694 | 9oz 1081 [ 1zon | 14007 |59 | 1gees | 20080
1 12 13 14 15 1t 17 18
Na | Mg Al Si P s Cl Ar
22990 | 24.305 3 4 5 3 7 8 El 10 11 12 26082 | 28085 | 30974 | 3206 | 3545 | 30848
19 0 21 2 3 4 5 6 27 % 9 30 3l 32 3 4 35 3t
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

39088 | 40078 | 44956 | 47867 | 50542 | 51996 | 54938 [ 55845 | SKO33 | SH603 | 63546 | 6538 | 69723 | 72630 | 74922 [ TEOT | 79804 | 33798

37 38 39 a0 41 42 43 4 45 46 a7 48 49 50 51 52 53 54
Rb Sr Y Ir Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
BS468 | 8762 | 88906 | 91224 | 92906 | 9595 | (98) [ 10007 | 10291 | 10642 | 10787 | 11241 | 11482 | 0830 | 12076 | 12760 | 12690 | 131.29

35 56 5771 72 T3 74 75 T6 T T8 ™ B0 Bl B2 83 B4 BS Ll
Cs Ba * Hr Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 200.59 | 20438 | 2072 | 20898 | (205 2 | (22
87 L5 §9-103 104 105 106 107 108 109 1o 111 112 13 114 15 116 7 118
Fr Ra # R Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (2651 (268) | 270 (2700 | (2T (2760 | (281 | (2800 (285) | (286) | (289 (289) | (293) (294) (294)
* l_.anl]_mnide 57 L1 59 ] 6l 62 [E] 6 [ 6 &7 o8 o] n Tl
senes La | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
138,90 | 140,02 | 14091 | 14424 (1431 | 15036 | 15196 | 157.25 | 15893 | 16250 | 403 | 16726 | 16803 | 17305 | 17487
# Actinide B9 91 [T} Gz 93 4 95 96 97 Ch e 10 1 mn2 103
series Ac Th Pa U Np Pu Am | Cm Bk cr Es Fm Md No Lr

0227 | 23204 | 230004 | 23803 | (230 i244) (243) (247) (247 (251 {252) (25T {258) (259) (262)




Inner Transition Metals: Lanthanide and

Actinide Series
e

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 % 9 10
Li Be B C N 0 F Ne
694 | 9oz 1081 [ 1zon | 14007 |59 | 1gees | 20080
1 12 13 14 15 1t 17 18
Na | Mg Al Si P s Cl Ar
22990 | 24.305 3 4 5 3 7 8 El 10 11 12 26082 | 28085 | 30974 | 3206 | 3545 | 30848
19 0 21 2 3 4 5 6 27 F 9 3 3l 32 3 4 35 3t

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
I00EE | 40078 | 44956 | 4TR6T | S0042 | 51499 | 54938 [ 55845 | SB35 | SRA93 | 63546 [ 6538 | 69723 | T2630 | 74922 | TEHT T804 [ B3.T9E

37 38 39 a0 41 42 43 44 45 46 47 a8 49 50 51 52 53 54
Rb Sr Y Zr Nhb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
85468 | £7.62 | 88906 | 91224 | 92906 | 9595 | (98) | 10007 | 10291 [ 10642 | 10787 | 11241 | 11482 | NETT | 12076 [ 12760 | 12690 | 131.29
55 36 5771 72 73 74 75 76 77 78 9 &0 &1 82 83 84 85 86
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13291 | 13733 ITRAD | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 20808 | (209 (200 (222}
87 8% BO-103 | o4 108 106 07 108 109 10 11 12 13 114 15 16 "7 118

Fr Ra # Rf Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | (271 (27 | (277 (2760 (2813 [ (280) (285) | (286) | (289 (289) | (293) (294) (294)
* Lanthanide [ g s ]| s [ m 61 62 | & | e | 65 | 66 [ &7 | s | @ | W | 7
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13890 | 14002 | 14091 | 14424 | (145) | 15036 | 15096 | 15725 | 15893 | 16250 | 16403 | 16726 | 16803 | 17305 | 17487
# Actinide E 90 91 92 93 94 95 96 97 98 ke 10 101 102 103
series Ac Th Pa U Np Pu Am Cm Bk cr Es Fm Md No Lr

(2270 | 23204 | 23004 | 23803 | (23T | (2440 | 243 | (24T | 24T | 02800 | (2520 | q25Th | 28B) | 254y | (262)




Metals

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 § 9 10
Li Be B C N 0 F Ne
694 | 9012 1081 [ 1zon | 14007 |59 | 1gees | 20080
1] 12 13 14 15 16 17 %
Na | Mg Al Si P s Cl Ar
22990 | 24.305 3 4 5 ] 7 8 9 10 11 12 26082 | 28085 | 0974 | 3206 | 3545 | 30948
19 20 2 22 3 24 5 6 27 ko 9 3 31 32 3 4 35 3t
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 58933 | 58603 | 63546 | 6538 | 69723 | 72630 | 74922 | TRO7T | T9s04 | 83798
37 38 3 40 41 42 43 44 45 46 47 45 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
85468 | 8762 | 88906 | 91224 | 92906 | 9595 | (9% | 100107 | 10291 | w642 | 10787 | n241 | nas2 [ nsa | 2e7s | 2760 | 1260 | 13129
55 56 5371 72 73 74 75 T 77 78 k) 80 81 82 83 84 85 86
Cs Ba L HI Ta w Re Os Ir Pt Au Hg Ti Ph Bi Po At Rn
13291 | 137.33 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 | 20808 | (0% | 2 | 2
87 8% | 89108 | o4 105 106 107 108 109 10 11 12 [TE 114 15 i6 17 18
Fr Ra # Rf Db [ Sg Bh Hs Mt Ds Rg Cn Nh Fl Me | Lwv Ts
223 | (228 (265 | 268 | @70 | @i | 21 | G276y | (2810 | (280) | (285) | (286) | (289) | (289) | (293) | (4 | (294
* Lanthanide [ o5 58 so | w0 61 62 63 6 I 6 7 6 | 70 71
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | 045 | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 90 91 92 93 94 95 96 97 98 bl 100 101 102 103
series Ac Th Pa U Np Pu Am Cm Bk Ccr Es Fm Md No Lr
227y | 23204 | 23104 | 23803 | 237 | 244) | 243 | (am | 2am | 250 | 0252) | qasm | 28y | qasm | (262




Nonmetals
e

| 18
1 2
H He
1008 2 13 14 15 16 17 4.0026
3 4 H [ 7 & 9 10
Li Be B C N [¥] F Ne
694 | 9mi2z 1081 | 1200 | 14007 | 15999 | 18998 | 20,180
11 2 13 14 15 16 17 18
Na Mg Al Si P 5 Cl Ar
22990 | 24305 | 3 4 5 [ 7 8 9 10 11 12| 26082 | 28085 | 30974 | 3206 | 3545 | 30948
19 ] 21 ] 23 24 5 26 27 28 0 30 31 kM 1 34 15 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
0098 | 40078 | 44956 | 47867 | 50992 | S1996 | 54038 | 55845 | 58933 | 58603 | 63546 | 6538 | 69723 | 72630 | 74922 | TEOT | 79904 | 83798
17 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rhb Sr ¥ Zr Nh Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
85468 | 8762 | 88906 | 91224 | 92506 [ 9595 | (98) [ 10007 | 10290 | 10642 | 10787 | v241 | 482 | 03 | 2076 | 12760 | 12680 | 131.29
58 56 5171 72 73 74 75 T 77 8 ™ 80 &1 a2 81 84 85 56
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At En
13291 |137.33 17849 | 12095 | 18384 | 18620 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 | 20808 | (209 | (200) | (223
87 8% | 89103 | o4 108 106 07 108 109 1o 111 12 13 114 15 16 u7 118
Fr Ra # Rf Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (20d) | (294)
* Lanthanide [, 55 59 60 61 62 3 64 45 6 P 6 | & 0 7
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (43) | 15036 | 15196 | 15725 | 15893 | 16250 | 16403 | 16726 | 16803 | 17305 | 17487
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Metalloids
I e

| 18
i 2
H He
1008 2 13 14 15 16 17 40026
3 4 5 6 7 § 9 10
Li Be B c N (4] F Ne
694 | 9oz 1081 | 12011 | 14007 | 15999 | 18998 | 20180
1l 12 13 14 15 16 17 18
Na Mg Al Si P 5 Cl Ar
22990 | 24305 | 3 4 5 [ 7 8 9 10 11 12| 26082 | 28085 | 30974 | 3206 | 3545 | 30548
19 0 21 12 23 4 5 %6 27 2 29 30 3l 32 k] 34 5 36
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 58033 [ 55693 | 63546 | 6538 | 69723 [ 72630 | 74822 | 7E97 | 79004 | 83798
37 38 39 40 41 42 43 44 45 46 47 ] 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag cd In Sn Sh Te 1 Xe
85468 | 8762 | 88906 | 91224 | 92506 [ 9595 | (98) [ 10007 | 10290 | 10642 | 10787 | n241 | 482 | 03 | 12076 | 12760 | 12690 | 13129
55 56 5771 72 73 74 75 13 77 ] ™ ] 81 a2 83 84 85 86
Cs Ba * Hf Ta w Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
13201 | 137.33 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 [ 2072 | 20808 [ (209 | (2w | 222)
87 8% | 89103 | o4 108 106 107 108 109 10 111 12 13 114 15 16 7 118
Fr Ra # Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts
(223) | (226) (265) (268) | 270 (27 | (277 (2760 | (281 [ (280) (285) | (2m6) | (289 (289) | (293) (294) (294)
* Lanthanide [ ., 55 50 | w0 61 62 6 | 6 | 6 P @ | @ 0 71
seres La Ce Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy Ho Er | Tm | Yb | Lu
13891 | 14002 | 14091 | 14424 | (43) | 15036 | 15196 | 15725 | 15893 | 16250 | 16403 | 16726 | 16803 | 17305 | 17487
# Actinide 89 50 91 92 93 94 95 96 97 98 9 100 1 102 103
series Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm | Md No Lr
(227 | 23204 | 25004 | 23803 | (237 | (244) | (243) | (247) | (24T | (2510 | (252) | 25Ty | (25R) | (259 | (262)




Elements to Memorize

1 18
1 2
H He
1008 2 13 14 15 16 17 40026
3 4 s 6 i 8 9 10
Li Be B C N 0 F Ne
694 | 90122 1081 | 120011 | 14007 | 15999 | 18998 | 20.180
1 12 13 14 15 16 17 18
Na Mg Al Si P 8 Cl Ar
22990 | 24305 3 4 5 ] 7 8 9 10 11 12 26982 | 28085 | 0974 | 3206 | 3545 | 39948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 kx] 34 5 36
K Ca Se Ti 0 Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44950 | 4TH6T | 50942 | 51996 | 54938 | 55845 | SRO3Z| SHA93 | 63540 | 538 | 69723 | T2030 | 745922 | TROT | 79904 | 83798
37 38 39 40 41 42 43 44 45 46 47 4% 449 50 il 51 53 34
Rb Sr Y Zr Nhb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
ES468 | K762 | sE906 | 91.224 | 92906 | 9595 (98 | 10007 | 102491 | 10642 | 10787 | 11241 | 1482 | TIEFT | 12076 | 12760 | 12690 151.29
55 56 5171 72 T3 T4 15 T 77 T8 T &0 gl 82 23 B4 85 86
Cs Ba * Hr Ta w Re Os Ir Pt Au Hg T Ph Bi Po At Rn
13291 | 13733 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20438 | 2072 | 20898 | (209 | 2w | (22N
87 83 B 103 ([}%] 105 104 Lixd 108 109 1o m 112 13 114 13 116 7 18
Fr Ra # Rr Dh Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts Og
223 | (226 (2650 | (268) [ (271 | 29w | (277 276y | (281 | 12800 (285) | (286) | (28%) (289) | (293) | (24 (294)
* Lanthanide 57 55 59 ] 61 62 63 4 0 I &7 o8 &9 0 7
seres La | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Th | Dy | Ho | Er | Tm | Yb | Lu
138,00 | 140002 | 14091 | 14424 | (145 | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide a9 90 91 g2 93 4 95 96 a7 98 W 106 101 2 103
series Ac Th Pa U Np Pu Am Cm Bk Cr Es Fm Md No Lr
(227) | 23204 | 23104 | 23803 | (237) (244) (243) | (247 (24T (251) (252) {257} | 1258) (259) (262)

o You need to be able to name each of the indicated elements from seeing
their chemical symbol

o The masses do not need to be memorized



Periodic Table
e

Which types of elements are primarily located on the right side of the
periodic table?

A metals

5.  transition elements
c. ~ metalloids

p. nonmetals

e.  alkaline earth metals



Chemical Symbols
S

o Each element is identified by a symbol consisting of one or two letters,
such as C for carbon and He for helium.

0 The average atomic mass of an element is indicated below the symbol.



Chemical Formulas
I e

o Chemical formulas are used to identify molecules such as PN, H, 0O, or
Ba(ClO3),.

o Subscripts are used to indicate the relative proportions of elements
present. A subscript of 1 is never used in chemical formulas

o PN has one phosphorus and one nitrogen
o H,0 has two hydrogens and one oxygen

o When parentheses are present, multiply the number of each atom
inside of the parenthesis by the subscripted number outside of the
parenthesis.

o Ba(Cl03), has one barium, two chlorines, and six oxygens



Chemical Formulas
e

How many calcium atoms are in the compound Ca3(P0,),?

o
O U1 W N =



Formula Units
e

o The group of atoms represented by a chemical formula is called a
formula unit

0 Formula units can be atoms (H), molecules (CO,), or ions (N37)



Molecular vs. Ionic Compounds
S

Molecular Compounds [onic Compounds

o Also called covalent compounds

o Held together by covalent
bonds

0 Formed from nonmetals
0 Exist as individual molecules

o Held together by ionic bonds

o Formed from metals and
nonmetals

n Exist as a lattice structure



Lattice Structures
e

0 The lattice structure of NaCl
is shown to the left

0 The sodium atoms are gray,
and the chlorine atoms are
green

0 Individual formula units of
NaCl are outlined in purple




[onic vs. Molecular compounds
S

Are the following compounds molecular or ionic?

r Mg(NO,),
. CH;CO,H

c Py



Diatomic Molecules
e

o Hydrogen, oxygen, nitrogen, fluorine, chlorine, bromine,
and iodine form diatomic molecules in their gaseous and
liquid states

o “HON and the Halogens”

= H,, 0, N,, F,, Cl, Br,, I,



