Periodicky zakon

D. I. Mendélejev (1869)

,Vlastnosti prvkl jsou periodickou funkci jejich
atomovych hmotnosti.”

H. Moseley (1913)

“Vlastnosti prvkl jsou periodickou funkci jejich
protonovych Cisel”.




Mendélejevav periodicky systém

1. Opravy nespravné uréenych atomovych hmotnosti nékterych prvkl (Ce, Th a U).

2. Zména poradi nékterych prvkd (Co — Ni, Te —1).

3. Predpovézeni novych prvka: Ekabor (Sc), Ekaaluminium (Ga) a Ekasilicium (Ge).

TABLE 5.1 A Comparison of Predicted and Observed Properties for Gallium
(eka-Aluminum) and Germanium (eka-Silicon)

Mendeleev's Property
Prediction Observed
Gallium Atomic weight 68 69.72
(eka-Aluminum) Density 59 ga':m:"' 59, g.t:m3
Melting point Low 29.8°C
Formula of oxide X204 GagO4
Formula of chioride XClg GaClg
Germanium Atomic weight 72 72.61
(eka-Silicon) Density 55 gtma 5.35 g-cm3
Colaor Dark gray Light gray
Formula of oxide X0z e0o
Formula of chloride XClyg GeCly
Mendeleev’s Observed Properties
Predictions for Eka- of Germanium
Property Silicon (made in 1871) (discovered in 1886)
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Periodic Table of Elements
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based on Mendeleev's Periodic Law

ol H 1 im v v VI Vi
He [ Li | Be | B [*C | N 0 F |
400 | 694 | 901 | 108 | 120 | 140 | 160 | 190
Ne | Na Al Si P |®S Cl
202 | 230 m 270 | 281 | 310 | 321 | 355 | Vil ]
Ar K Ca Sc Ti v Cr| Mn|®Fe | Co Ni
400 | 391 | 401 | 450 | 479 | 509 520 549| 559 | 589 | 587
®oCu| Zn Ga Ge| As| Se Br
635| 654| 697| 726| 749] 790 | 799
Kr Rb Sr Y Zr | Nb Mo| Tc| Ru | Rh | Pd
838 | 855 | 876 | 889 | 912 | 929 959| (99)| 101 | 103 106
Oﬁ.& Cd In| ®Sn| Sb| Te |
1 112 115 119 122 | © 128 - P
Xe Ce Ba La Hf | Ta w Re| Os Ir Pt
131 133 137 139 179 | 181 184| 180| 194 | 192 195
®Au | ®H Ti| ®Pb Bi | Po At
197 20 204 207 209 | (210) | (210)
Rn Fr Ra |®Ac [®Th |®Pa |® U : ,
(222) | (223) | (226) | (227) | 232 | (231) | 238 Lanthanide series
@ Actinide series
m Dobereiner's friads Known to Mendeleev @ Known to Ancients
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1. Spravné poradi prvkua Co (Ar =58.933) a ]
Ni (Ar =58.71) v periodickém systému. ZR GO+
Podobna situace je jesté v pripadé Ar (Ar =
39.94) a K (Ar = 39.098) nebo Th (Ar = 232.038)
a Pa (Ar=231.036)
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2. Predpovézeny nové prvky: Z =43 (Tc), 61 (Pm) \/w
a 75 (Re)



Atomova hmotnost

Atomic Weight | — “ “ ﬁ
grams per mole (g/mol) e
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Periodicka soustava prvku

Periodicka soustava (tabulka) prvku = grafické vyjadreni periodicity prvk
nejobvyklejsi podoba = dlouha tabulka

- rozdélena na 7 period

- prvek na pocatku kazdé periody se vyznacuje tim, ze v jeho atomu bylo
zahajeno vytvareni nové el. sféry

- kazda perioda ukoncena vzacnym plynem

Group 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
- 1 4
Period
1 H He
1 2
T 9 1" 12 14 16 19 20
2 Li Be B c N o} F Ne
3 4 5 & T 3 2l 10
23 24 27 28 31 3z 35.5 40
3 Na Mg Al Si 5 Cl Ar
1 12 13 14 15 16 17 18
39 40 45 43 51 52 55 56 59 59 63.5 65 70 73 75 73 80 a4
4 K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
19 20 2 22 23 24 25 26 27 28 29 30 k| 32 33 34 35 36
85 a8 a9 91 93 96 58 101 103 106 108 112 15 19 122 128 127 121
5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
37 38 39 40 41 42 43 44 45 46 A7 43 43 50 51 52 53 54
133 13T 57-71 178 181 184 186 190 192 195 197 201 204 207 209 209 210 222
6 Cs Ba Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
55 56 T2 73 74 75 76 7 78 79 80 81 82 83 84 85 86
223 226 so.103 || 267 268 271 270 269 278 231 281 285 286 289 289 293 294 204
7 Fr Ra Rf Db S Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus | Uuo
a7 88 104 105 106 107 108 109 110 111 112 13 114 115 116 "7 118
139 140 141 144 147 150 152 157 159 162 165 16T 169 173 175
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
57 53 59 60 61 62 63 64 65 66 6T 68 69 T0 T
227 232 23 238 237 244 243 247 247 251 252 257 258 259 262
Ac Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
a9 90 91 92 93 94 95 96 57 53 59 100 101 102 103

Periodic Table Key

X X
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Elements melt at close
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X Alkali Metals  Alkali Earth
Metals

Gases

Transiticn
Metals

Other Metals

Metalloids Other Mon
Metals

https://www.rsc.org/periodic-table/
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Periodicka soustava prvkti
(dlouha forma)
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Klasifikace prvku

alkalické kovy

kovy
alkalickych
zemin

chalkogeny
halogeny

vzacné plyny

prvky vzacnych

zemin

lanthanoidy

aktinoidy
transurany

tridada Zeleza

lehké kovy
platinové
tézké kovy
platinové

Li, Na, K, Rb, Cs, Fr

Ca, Sr, Ba, Ra

0, S, Se, Te, Po
F, Cl, Br, I, At

He, Ne, Ar, Kr, Xe, Rn

Sc, Y, La, Ce az Lu

Ceazlu
Thazlr
Np az Lr
Fe, Co, Ni
Ru, Rh, Pd

Os, Ir, Pt

1 | 2 | 3 | 45 6] 7 | 8 |9 10|11 |12]13]1]15]16
Ia Ha | Ik | IWh | Vi [ VIb | VIIb VII It Ob | Ola | IVa | Va | VIa
H
Li | Be B|Cc|N|O|
Na | Mg Al [ si [P | S |
K |[Ca|SclJiTi| vV |[Cr|Mn| Fe [Co|Ni|Cu|Zn|Ga| Ge | As | Se |
Rb|Sr | Y ||Zr [Nb |[Mo| Tc |Ru |Rh |Pd [Ag (Cd|In | Su | Sb | Te ||
Cs |Ba |LalfHf | Ta | W |Re | Os | Ir | Pt | Au | Hg Tl | Pb | Bi | Po |
Fr |Bs | Ac[fDb | J1 | Bf | Bh | Hn | Mt
lanthanoidy: | Ce | Pr | Nd |Pm |Sm |Eu | Gd | Th | Dy |Ho | Er {Tm | Yb | Lu
aktinoidy: Th |Pa| U |Np |Pu |Am|Cm | Bk | Cf | Es [Fm |Md| No | Lr
Znacfeni |Skupiny prvidi Znaceni | Skupiny prvid
pismo alkalicke kovy (Li, Ma, K, Rb, Cs, Fr) pismo pentely (N, P, As, Sb, Bi)
pismo kovy alkalickych zemin (Ca, 5r, Ba. Ra) |pisme | chalkogeny (O, 5, Se, Te, Po)
pismo | triely (B. AL Ga. In, TI) halogeny (F. CL, Br, L, Af)
pismo tetrely (C, Si, Ge, 5n. Pb) pismo vzacne plyoy (He, Ne. Ar, Kr, Xe. En)
1 2 3 4 3 i 7 g [ 9]0 11 12 13 14 15 16 17 18
I= | Ia |06 | VB | Vb | VIb [ VI VII Ib | Ok | Ola| IVa | Va | VIa | VIa] O
H He
Li | Be B|C| N|O|F |Ne
Na | Mg Al S | P[5 | C1|Ar
K [Ca|ScJTi | V |Cr |Mn Cu|Zn |Ga|[Ge | As | Se | Br | Kr
Eb | Sr | ¥ 1 Zr | Nb (Mo | Te Ag |Cd|In | Sn |Sh [Te | I | Xe
Cs |Ba |LajJHf [Ta | W | Re Au HE T1 [ Pb | Bi | Po | At | En
Fr (Ra [ AclDb | J1 | Rf | Bh | Hn | Mt
lanthanowdy: | Ce | Pr | Nd | Foo | S [ Ew | Gd | Th Dy |Ho | Br | T | 7B | Lu
aktinody: Th|{Pa| U |Np|Pul|lAm|Cm| Bk | Cf | Es |Fm |Md | No | Lr

Znaceni

Skupmy prvki

transurany (prvicy nasledujici za uranem)

pilzmes

lanthanoidy (Ce az Lu)

pismo

aktinoidy (Th az Lr)

prvky vzacnych zemin (Sc. Y. La, Ce az Lu)

Skupiny prvich

triada zeleza (Fe. Co, Ni)
| lehkeé platinove kovy (Ru, Rh, Pd)
tézke platinoveé kovy (Os, Ir, Pt)



Periodicka soustava prvku (kratka forma)

Group
It a Il bla IW bla V blja VI bja VII bjla VI b
2
He
4 5 6 7 8 9 10
B B N 0 F Ne
12 13 14 15 16 17 18
Al Si P S Cl Ar
20 21 22 23 24 25 26 27 28
Sc Ti v Cr Mn Fe Co Ni
30 31 32 33 34 35 36
Ga Ge As Se Br Kr
38 39 40 41 42 43 44 45 46
Y Zr Nb Mo Tc Ru Rh Pd
48 49 50 51 52 53 54
In sn Sh Te I Xe
56 — 72 73 74 75 76 77 78
Hf Ta w Re Os Ir Pt
80 81 82 83 84 85 86
Tl Pb Bi Po At Rn
88 _ 104 105 106 107 108 109 110
S RF Db Sg Bh Hs Mt Ds
112 113 114 115 116 117 118
Lut Fl Uup Lv Uus Uuo
ik el Rs0 RO Ra05 RO; Rz0s RO; R:07 RO4
Wolabile
c:‘ﬁ“'ﬂm [(RH3).] RH; RH; RH; RH
57 58 59 60 61 62 63 64 65 66 67 68 70 71
La Ce Pr N Pm | Sm Eu Gd Tb Dy Ho Er Yb Lu
89 90 | 91 92 93 | 94 | 95 | 96 97 | 98 | 99 | 100 | 101 | 102 | 103
Ac | Th | Pa U N Pu | Am | Cm | Bk | Cf | Es Fm : No Lr




Periodicka soustava prvkt (kratka forma)

* Lanthanum and the lanthanons 81997 Encyclopasdia Britannica, Inc.



