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1 SYMBOLY A JEDNOTKY TABELOVANYCH VELICIN,
POUZITE ZKRATKY, RECKA ABECEDA

TFeplota, pro niz uvedens hodnota duné veliting plat, je uviidéoa ve °C juko pravy homi
index u symbolu veliciny, nopf. o je hustota latky pri 50 °C. Je-1i teplota udana
v kelvingch, je dipliéna o symbol K, napf. ¢}™ — specifickd tepelnd Kipacita phi
konstantnim thaku a teploti 10K Neni-h teplotni udaj uveden, plati tabelovana
hodnotz pro béznou laboratomi teplot (4. gs1 20 a2 25°C) nebo pro teplotni
imr:rva] existence prisluiné alotrapické formy oznaéené dolnim indexem, napt.

= 5.60.

“Tlak — wbelované hodnoty tiskove 2avislyeh velitin jsou uvedeny pro standardng tlak

p’ =101 325 Pa. Pripadné odehylky jsou uvedeny: napt. £, = 125(/{) udavd
tephotu varu pii tlaku 1,3 kPa

Skupenské stavy jsou v pRipadé peifchy cznaboviny formou dolnich, event. hornich
indext, pomoct béng uiivanych zkratek:

(&) plynné skupensivi

0] kipaing skupenstvi

(s) pevng skupenstvi

Pro upresnén skupenského stavu Fitky jsou uziviiny tyto zkratiy:

al sklovity stav

kr krystalicky stav

wm amorfni stav (sklovity, kavtukovity — urtuje hodnota 1)

e [y, ...oatd) crmageni krystabckych modifikac.
Krystalografické soustuvy jsou omatoviny wmito Zkratkumi:

kuly, kubicka  (kryclilové)

hex. hexagondlni (Sesteretna)

tetrag, tetragonalnl (Stverind)

ort. ortorhombickd  (kosoltverend)
romh, rombeedncks, trigondlnt (klencova)
maonokl. monoklinicka (jednoklonng)

trikl. uriklinickd (trojklonng)

Zakladni doplivjic] ddaje:

Le. tEesnt centrovank




p.L. ploiné centrovand
b.c. bazdlné centrovana

Daléi upfesujici krystalograficke tidaje jsou uvadény pomoci symbeli cbeeng
whivenych pii popiséch keystaovych struktur

Velitiny a jejich jednotky, dalsi pouZite zkratky

Symbol Jednotka Veliting — vimam symbbld
A s (dmi mol 'y frekventnl fakior Artheniovy roviice pro rychloste
koustantm: & = Acxp (- E,/RT)
£ =0 pro monomolekulimi reakos
£ =1 pro himolckalim! reakes
x = 2 pro imolekuliral reakce
A, B, C = kPa Jkemstanty Antoinecvy rovnice pro ek poagycenjch,
par knpaliny pii teplaté ¢ ve "€
B
logupr=A T (pro ek v kPa)
A, — relatival momovi hmiotmest
A eV vgstupni peice elekirony ¢ prvku
u —= konstanta: Kuhnovy-Markovy roviilce pro
viskozimetrické ftanoveni celativai molekulové
hmotnesti M, polymenu; [y] = KM
e Pam" mal ™ kaustants Vin doe Wealsovy stavive: roviice
# Nm objemiovi modil prubicst] (pro Westranng stisteni)
b m' mol ! fomstinte Vin der Waalsovy stawné roviies
C, JE "mal ™" mokmi tepeina kapacits pii konstantaim Uik
i JK 'mal melEind Lepelng Kapacha pii konstaatin ohjemu
c we rychlost svéila ve vakuu (viz predsidii)
& mol dm™* obéeni (litkova) | tce
<, mol kg mikalita
e muldm moldrmi kors o w1 moldn ™
€, IR g gperificks (méma) tepelnd kapacits pi konsantnim
taku
o K g specifickd (méma) tepelnd knpacitn pfi konrantaim
objemu
(dn/d5) o' g ! inkrement indexw fomu sotstavy
polymer-rezpovitedlo, homi index — teplota ve "C
doloi index — vinova delka zafesl v nm
10

Sytnbol Jednotka Velitsng — wiznmm symboin:

E N L Youngiv modul pruzmosti (v 1ahii)

é Kt ! mildmi vazebnd energic

E, K ool ™! Arrheniovn aktividni energic

E Kol ™ ‘molérni koheani encrgic pri 25°C

i v standardnl redukinl elektrodovy potencial pii
teplote 25°C

e C elementiimi elektrweky ndbo) (Vie predsidiou)

e = kenstunts Alfreyovy-Priceoyy rovnice pro phblizné
vypodty hodnor kopolymeraénich, parametrl (viz b,
75

F Cmal Faradayova konstunte (viz piedsadion)

K PP em™ mar! Smalltva molimi ateakEnd konsanta. pro vipotet
parametry roaplenosti (b 5.1

G Nm? muodtu] pruznost ve smyku

AGT KT ol stanidardni molmni slutovici Gibbuova energe phi
teplott 25°C, pit Htku ve skupenském stava
odpovidajieim 1610 1eplolé (nenfi-1i skiipensky stay

| ounaten — wiz dile)

AGi., k) mat ™! AG; pro kétku v hydratovaném stavy: ve vodném
w@toku o jednotkové molalité

Ay T ol = AGT pro Mk v plyaném stavi phi teky pf

AT, Kl mol ™! AG pro latku v kapalnem: stavu

AT, I ool AG; pro Vitku v peviem stava

AN, kol standardnl moldmi stomizatnl entalpie povko ph
teplot 25 °'C

AHY K mol ! standardni molami sluéovec entalpic pri tephots
25°C, pro latky ve skupenském stavu odpovidajicim
€10 teplotd, neni-h jeji stav oenaten jioik; cenadeni

! stavid je shodné jako v plipndE AGT

AH, K il ! miolire polymerizatni eatalpic (vataiend no 1 mel

n _ melekul monomeru)

AN, el ool ™! standardni molimi spalnd entalpie pii teplo 25°C
jro Hitku ve skupenském stave edpovidajicim téo
teplord, neni-h jeii stav jinak specifikovén; event.

i ognabovind stavi je shodné, jako v pripade AGT

AH, 1 ol ! molfrni entalpie Wai ph teplote ¢

AH, kI mol ! molirni vypamd cotalpic pf teplord 1, nenihi
uvedenn jind teplota.

A

11




Symbicl lednictki Veliting — vyamam symbolo
h I P! k a (viz predsidin)
Ao, Iy specifickh’ pelymeratni Untnl;:u:
A, Jg! standardni specifickd spalng entalpie pH eploe
25'C, pro ktky ve skupenském, stava odpovidaicim
10 teplotd
A, g™t specifickd {(merni) yublimatni entalpe
Ak, g specifick’ cntalpie thni pii teploté ¢,
A, 1y specifickd entalpie varu ph teploté £, a standurdiim
taku g
AR,., ST spocifickd entalpie fzove premény modifikace a.nn
) modifikacs f
| -— iontovil slin. roztoku
K emlg! konstinta Kuhnovy-Markovy rovnice pro
yiskorimetrické stancveni rﬂalwnf molekulové
hmotnesti polymeru: [7] =
Ky em'p! honstants Knhnmy—mrlmy TOVIICE RO SOUStava
polymer-razpoultédio v G-stav, kdy je hodnot
konstmty @ = 0,50
K, —_ disticiagnl konstanta kyseling (¢ = | mel dm ')
K, — disneinini konstants zésady (¢ =~ 1 maldm™')
Ka kg Kmol ™" ebulioskopicks konstanta rozpouitédia
K kg Kmol ™! keyoskopicki koastanty rezpovitedia
K, — rovnpwvding konstantis autolonizace
(" = 1 mol dm )
& K Bol konstanta (viz, piedsidi )
k s rych&usmi Inmmmn rozpady iicito
! rm deéllea vasby
M gimol ™! ‘maléral hmoinost
M - fativof malckulovs uiotncst cpalicl ce
. v S s ok wid d
M, —_ relatival molekulovl hmetnost
i gve 100 g rorp, rorpustnest |atky v uvedensm rozpousttdle
m, kg hmotnest elektrony (vie phedsddiu)
My 2ve 100 g HLO roppustnost litky ve vodé
N mal Avogadrova koastanta (niz predsadki)
n mol litkove mnestvi
nn - index Tomu Jatky pro Z8feni o vinove délce A
589,26 nm (B-linie spektro Na)
12

L —
""Wnl' Jednotka Velitina — vyznam symboli
—
fipe Mol = indexy bomu ve smirech keystalografickych o
::n fow | — indexy Jomu tadiiého o mimfsdnhio paprsku
i — index lomu tky pro ziafeni o vinoye délee
670,784 3 om (a-linke spekiva L)
P - soudin rozpostnost (¢ = Dmoldm ')
3 am’ mol ™! moftni polarizace
p kFa ik nasyeenych par ph comacens teplote
P 10" Cm dipdlovy momest
W Pa standandol tlak 101325 Pa
A KPs kriticky tiak
P, kP 1k trojiieho bodu
ol = pH izoclektrického bodu
|- - ==K
Pk - = logy Ky
i P’K. = = }ﬂsll- K,
pP = = logg,, &
Q — konstanta Alfreyovy-Priceavy rovnice pro priblizné
vypofty hiodnot kopolymeratnich parumetrd (viz tab,
] ¥ kap. )
| ® JR mol ! molfimi plynovd konstanta (viz piedsidky)
R, «cm'mal * molimi refrakes
| i = kopelymeratni pammetry pro dvojich menomeri A
#'B a uvedené podminky kopolymerace
u pm kevalentad polomér aromy; horni iodexy 1, Ta T
ognatulf atomy wizand jednoduchow, dvojnou
@ trojnon vazbou
A pm palomir atomu v kovovermn krysiahu
| Kz pm palomir wintu s nabgovym dislem z +
F. 1K Tamel Mmmﬂmclﬂkvwmﬂmﬂnﬁnmm-
teplaté 25 C a tioku p" = 101 325 Fa
T K wrmodynamickd teplota (v kelvinech)
T K teplots prechody do suprvodivého stavy (kdy
0. < 4.107° Gm)
1 © teplota elného prechodu
[ e inverzni teplota (Jouletv-Thomsomiv jev)
N c Kritické teplota
————




. Jestnotka

Symbal Jednotki _| Velititia— vznam symboh
F 3 "C teplota sublimace
i C teploty 1dnf
5 'C teplota van:
[ © teplota zminy modifikice o modifikac f
I vaddy uvedens poloéns rorpadu radioakivaiho muklidu ocbo
elementimi &dutice
I e teplota trofneho bodi
u e il Riovin milarni funkee rychiostl zvuku
LU £V énl price (onizain gie) malekuly (resp.
icmizadnd potencidl molekuly ve volech)
Uyl | eV jonizatni epergie atomu pro ionizac do preého
(index 1) #2 n-tého (index a) stupné
AL, K mol stamdardni melmi spalng energie pii kanstsnindm
objemy ph 25°C o doku g
o ataemivd heotrostsd jednotka
¥ e’ mio) ! Jnticky molamni oblem
¥, ‘em’ mol ™! imolérni objem
Vo om’ ma 100 g H;0 roepiistnost plynu ve vodé phi standardain ik
plyni nsd jebo rogokem 101 325 Pa
v, o’ mot ! Van der Waalsy wylouteny objem
th amg”! ipecificky (merng) kriticky objem
Vol ms! vychlost ‘zvuku v dané Iftce
w, = hmotnostal zlomek bitky § v soustave
Wi henotn % rezpustnost voidy v dané litee
Wi hmoun. %, reaphsinos duné Titky ve wodé {udivi dedest jejthn
nasyeencho roztoku)
Wy hmetn. % ppm 'hmotnostnd Aemek Mky v mofské vodé
{1 hmotn. %; ppm hiictnostni zlomek Titky. v suchém vaduchu
Wy ppm = 10" Tmotnistnl 2lomek proko ¥ aemské ke (pro
jetinotki 1077 se bigné tdiva symbol ppm, rhratka
pra parts per mition)
x — elekeronegativita. podie Paulings vypoFtend
7 termodynamickych dat
1, - ‘molimi Zomek latky ©
Z — protonive Ehllo prvku
2t — niibojove tido iontu (. jeho skitetng clekiricky
ndboj O vydeleny clementirnim clekirickym
niibajem )
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s na jednot)
;:rma& :wwfm-a ko fe napt. A(CASO,), A(Ca ). V soududu se
diiving ednost chm&cnl-wli&ﬁ*y_{akbmnlﬁldmm’gam. el Zdo oo vink
Uhelovdny piime molimi vodivosti lontt, nipf. A(Ch™), 31(501").4 el B

s_,-.ubni Veliting — vizoam symboly
o K teplotnl soutinitel délkové romabnom
ay K teplotni soutinitel mérného elekirického odpotu
[a)e W' g e’y mirnd (specificki) optickd ogivogt dané Titky nebo
Jeiho roztoku (dodend udbno) pro sUétlo o vinove
délie 589,26 nm
B ) S teplitni soufimitel objemevé rodiakmosti
b mim ™ = mNm povrchovd ensroie {povnchovt napéii)
& P g =¥ PATAMC romplsinost
o dy | 1% em siozky paramet rovpustnosti (dispeemi, poldeni,
vodikove vazby)
5 = relatival permiitivita (dickekirickh konstnt)
P mPas (= Py dynamick viskarital koeficient
i s (=c8) Kincriatitky viskositni kecficient’ (4, = 1/ ¢)
m em' g~ limitni siskusitnd Ssl0 (ynitni viskezitn)
(3 € teplot, pii niz <& soustava polymsr-rogpouiiddlo
(smémé rorphuitddio) chovd idedlng
* Sm™ mima (specifickd) sodivost
= P! korlicient abjemovs sdabitel
A Wm K smtinitel tepelne vodivost
A, Sen ol ! molarni wodivost wodocho rostoku: elektrolym
© udané komcentraci c%)
iz b5 = S ool ! mncliiting vodivest jontu (ketionts nebd aniontu)
vit viadném rogtoku phi nekonelném sedin*)
2 o ciriova délkn ziten '
¥ em ™! vinodet v = 174
.l'e' pem? hustots
o Qm mémy. (specificky) ohektricky odpor
(== gom " experimentdlng Hiliznd hustola
s gem keinicks hustotn
Ou. gom! hustota minerll tafeného. dagou ldtkou
™ gem" hustota nasyeencho roztokn dané latky, ve sodé
O, gem ! hultola vypcitend 2 RTG dat o dunt Idkee
ﬂ.ﬁhitﬂm.tp\-ii vorlivent nal moldral vodivest vatsend kovon moldrni b

: S by mih hit
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Symtmol Jednutka Veliting — vysmam symboiu
" pem” hugsteta v eropniem bodé
L 107 m® (ham) GEinng peitez jadra pro juderné Sipend termlriim
neulrony
i 1077 i {bars) diEnng prifez jadro pro aheorpa termalnich
nEUTons
0y o5 ahjemosy Zamek Litky § ¥ sousavd
Pl ohj- %, ppm objemovg dlomek Bitky v suchién vzduchn
¥ Weem'yg ! mirnl magnencki susceptibilia
Pouité zkratky skupm a sloucenin
Ac aretyl, acetat HAc aetova kyselina
Bu butyl HMPT hexamethylfosforaanmid
BuAe butylacerit Me miethyl
DCE 1.2-dichlorethan MeAc methylacelat
BMA N, N-dimethylacetantid MeOH methanc!
DMF dimethytformamid Fh fenyl
DMS0 dimethylsutfoxd PhCl chlorbenzen
Et cthyl RCOR ketony
EiAe ethylaceidt RCOOR estery
Et.0 diethylether ROH alkohuly
EtOH ethanol ROR cthery
THF tetrahydrofuran
ksl pouité zkratky
alif lifatické ol € oxidatni Gislo
-ag. ar. yodny azeatrop polym palymeruje
arom. aromaticke piir. prirodni
ataki. atakticky radl. radikdlovg  (polymerue)
BR aniontove (polymeruje) 0z rozklads se
dzir, azurovy rozp: rozpoustidia
b. bily [[i¥3 riFovy
beah. bezbarvy sk shupimie (periodicke
SOustAvy )
16

& ey
ey, ferveny’
fial. fialavy
b hnédy
iﬂ)— zotakicky:
Joat. kationtové (polymernuje)
koord- koordinatné (polymertje)
kys kyselny
m. modry
or. oTenZovy

Reckd aheceda
A* a ol | S
B* [ héw K x
T ¥ samma Ak
A b deha M g
B cpsilon MYy
Z ot deis E &
H' n o g
8 P théa n =z

kst
omikron

Fi

stazeilla
stribmy
blimvje
syndiotakticky
fedy
tvrdost v Mohisové: stuprici
uhlovadiky
v uzavfené soustave

2Asady

zeleny

Fluty

P* ¢ T

£ o sfgma
™ = oy

b AT ypsilon
Ll (7 fi

X ¥ chi

P | pal

g w Omega

Ptsmm omatend hvéadichou se jako symboly vybrané 2 pismien fecké abicedy
‘mepouBivai, protofe jsou prakticky shodnd s pismeny latinské shecedy, '




2  MEZINARODNI SOUSTAVA JEDNOTEK — SOUSTAVA Si

S platnosti od 1. keduia 1980 byla normou €8N 01 1301 v nasi republice uzikonena
mezindrodni souslave jednotek mazyvand Soustave ST (Sywiéme International
o ‘Linitds; frane.). Stalo se tak na zklade doporutenl Genesdlnd Kanference pro oiiry
o wily vychézejictho z opravaéného pledpoklady, 2o celosvilove zavedeni jeding
soustavy jednotek vyznamné prospéie rozvoyi mezindrodni védécko-technicke
a hospodarske spoluprace. Veskeré udaje uvedené v tabulkach jsou vytisleny y jed-
notkach zahrmutych do-soustavy S1, kterd je u nis zdvazné pro viechny oblésti &n-
noiti: Skolstvi, vida, vyzkum a vyvel, medicing, privoysl, vefejnd spriva atd. Pro
usnadndnl price se starSimi Gdaji je vvodni kapitola doplnéna o prisluiné prevodni
vetihy

21 VELICINY A JEDNOTKY SOUSTAVY Sl

Velicing je vidsinost @less, soustavy, materidly, &sté Hiky apod. ncbo charakteristika
néjakeho jev, kiera je primo nebo plespofi nepfimp méfitelnd:

Jednothou je urtitd zvolend referentni veliting, keerd sloui jako mira k porovnivéani
veliein stejného druhu (napr. délek, teplot, hustor apod.).

Nu zikladé merindrodni dohody bylo 2velenc sedm cdkladnich velicin d jim
odpovidujlvich sedm  pdkladnich jednotek, kieré tvori zkind souseavy ST Svim
vyznamem se k zakladnim velitindm a jednotkim Fadi dve doplikovd veliciny (rovinny
dhel @ prostorovy dhel) o jejich jednotky. Jsou to doplikove jednotky proto, 2e je bze
odwodit pomoei délek (viz definict jejich jednotek v odd, 22).

Zakladni veliting Zakladnd jednotky |
nizey svmbol Gy snntks
Al ! metr m
hmotnost m kilog raam kg
s t sekundi 5
tlektricky protd ! ampér &
tormedymamicka tepiota T helvin K
Liitkewe: minastvi “ mol el
switivust I kunilels od

18

doplakovi jednotky —‘

¢ radiin i _‘
Q [ steradida |

Uvedené zékladni velicmy soustavy SI bty zvoleny tak, aby # nich bylo marné
odvodit viechny. ostaini veliting pomoei matematickich operaci zahrnujicich pouze
delent, nésobeni, derivoviini @ integravini, Takto ziskané veliciny se pak maryvaif
odvozent velitin a jejich jednotky, ‘tzv. odvozens jednotky, sc wiskil dosurenim
zdkladnich jednotek do vriuhi advoajicich 1yt veliting ze zikladnich veliin (viz 2.3).

doplikove seliding

rovinny uhici
prostorovy whet

22 DEFIﬂICIE_ ;AK].ADNICH A DOPLNKOVYCH JEDNOTEK
A POVOLENE DEKADICKE FAKTORY SOUSTAVY SI

Ampér A

Amp&r _u: ‘staly elektock§ proud, kiery pfi pritoku dvéms rovnobézngmi primkovymi
nekonetnt diouhymi vodiéi zanedbatelného kruboveho priifezu, umisienymi ve vakuu vie
vaddlenosti 1 metru; vyvold mezi Wmito vodici silu 2. 10~ newtond na 1 metr delky.

Kindels cd

Kandel je svitivost zdeoje, ktery vysilt monechrometicke zafeni frekvence 54010
Hza jetioz zafivost v daném smor ¢ini 1/683 wattli na steradian,

Eelvin K

Kelvin ¢ presné 273.16-t4 E4st termodynumické teploty trojacho bodu vody,
[V teplotni stupnici, jeji2 nulou je teplota tini vody (273,15 K), se cznatuje jako Calsiiy

Stuped °C)

%ﬂl‘n kg
'%smm Jje hmotnost meznirodniho prototypi kilogramn ulozeného v Mezingrodnin
ifady pro miry a vithy v Sevres u Patize.

Metr

ﬁ‘z‘;'gjt déika rovnojici e vaddlenosti, Kierou urmazi svitle Sfic se e vakuu za
792458 sekandy, (Tato definice metru plati od roky 1983)




| e

- Piedehoz definice mesmi: metr je délka: rovngicl se 1630 763,73 misobku vinové
délky ZiFéni §iticiho se ve vakuy, které odpovidé prechodu mezi hladinami 2p;, = $d,
atomu kryptonu 86,

— Pivodni definice metru: metr je veddlenost dvou rysek na mezmarodnim prototypu
Aélky uloienéin v Sevies u Paifze, méfens pii teplote 0°C a taku 101 325 pascalil
Mol mol

Mol je Witkows mnozstvi soustavy obsshujict privé tolik elementamich jednotek
{molekul, atpnl, fontd nebo jinjeh Eistic), kolik je obssZzeno atomi ubliku v plesné
0,012 kg uhliku UC [tj, podie nejnovtjfich méfeni (6,022 045 & 0,000 031). SR ﬁhiv:]

Sekunda s

Sekunda je doba trvani 9 192 631 770 period witeni, které pHshus prechodu mezi dvema
hiadinami velmi jemné struktury zikladniho stavu atomu cesig 133,
(1 sekunda odpovida 86 400-1ému dilu stiedniho dne.y

Radiin  rad

Radidn je rovinny thel sevienf dvéma radiinimi polopaprsky, které yytinajf ny krunici
ohlouk steyné délky, jako ma jeji polomér.

Steradidn &1

Steradliin je prostorovy kel kiery 5 yreholem ve stiedu koule vylind na povrchiu koule
plochu & obahenh rovaym drubé moening polomén keule.

Dekadicke faktory @ ptedpony v soustave SI

Vedle zakladnich jednotek @ s jejich pomod ziskanych odvizenich jednotek patii do

‘soustavy’ S1 zv. ndsobné o A4 jednosky. Tyn jednotky so odvozuji od prislusnych

zéklidnich. dopliikevich nebo odvozenych jednotek jejich vynasobenim néjakym
dekadickgm faktorem, 0 v nfzvy jednatky vystihujeme prsluinou predponou, napr.
mili-, mikeo-, kilo-, mega=atd. Padle plané normy se diif 2 nisebné jednotky bl
pamoef ireti moeniny deseti. Ve zviaitnich piipadech ke take pousit dekadicke faktory
uriuiicl desaty a sty nasobek nebo dil prsheine jednotky.

Predpona tvoi s ndzverh hlaval jednotky jedine siove a Jjep ekretka se pise pied
skemtkn hlavai jednotky, § nim# vyivari jeding colek, aapf.: T1 tergjoule, MW megawat,
mg miligram, nm nonemety; pF pikofarad, bl hekiolits, om centimetr apod.

20

Fuktor Phedpoena Syl Fiktow Piedponn Symibiol
===
10" o E ' mili- m
L petn- Li 0" mikne- "
10" e T n ine- n
10" - G 1w pike= P
1w IR M 1= femto- [
1w kilo- k mn - 0
1r Ihekro- ! W centi- ¢
10’ dekan- da 1! dect- d

V' pripadé hmomaosti <e difid @ nasobné jednotky, neodvonifi od hlaval jednotky,
kterou je kilogram, ale od jednotky 1000krdt men& — gram; nepf. 10" kg se nenazyvd
mikrokilogram pkg, ale miligram mg = 107 ¢,

28 NEKTERE ODVOZENE VELIGINY A JEDNOTKY SOUSTAVY SI

Velidina Heawnl jedntia
ooy, symbol | niey rnnikn TRMEr
aktivity wiiite A becgueiel By ¥
dipdlovy mement o coulomb metr Cm A
elekirickd kapacia’ [ frad F kg lm et AY
clekrrickd vindivest o slertias 5 kg tmgtA
elektnicky mibio] 2] colodnty C SA
clekiricky odpor R ohm 9] kgm's AT
energio E.W | joule 1 kgmfs*
entulpic H joule: 1 T U
entropic § jemle i kelvin IR ki TR
frekyenne fow itz He 5
Gibtmova encrjc o joule ] kgt
Helmholtzow energe | F Joule ] hpms
hmotnosini pratok By Katogram kgs ! kga !
N = sckundu
LT o, ¥ kilogeam pa kgm ™’ kgm
krychlovi metr
hybnist I Kilgrum. mete kems ! kgms
2z sehundu
e

N




Viekitma Hiavinl jedinotka
TRy symbei | ndzey unatko e
tndex Tami n (fednitka) - 1
intenzita clekirickeho | E solt nu avtr V™ kgms TAT
pele
intenzits pravitainfho | E mets ¥ sekindy | oms” mis’
pode nn drubou
interita magnetickélo | H AMPEr N8 metr Am! m A
pole
magneticil indukee. B tesls T kes TA!
mird — Ve specifickd
molalite e o, | mol na kilogmem | melkg ! kg ' mol
milarml korcentrace b mol nn keyehlovy | melm m mil
miolimi vodivod A sdemede everctny | Smiamol | | kg sTA mol ™
v peztoka mete o' mol
O koneentrac ¢
molirni hmitnon M lellograim oo mol | kg ool e ol
malimi objem v, Keychlovy metr m' mol 7! in'mol ™!
nn ol
malimi skiypenské Lo AH| joule na mol Femed! kg & mol ™!
teplo N Al
moldmi tepeliv €. €, || joule nimol Jmiol K| kg s mel K
kapavita. T kefvin
molimi domek X (jedimitka) — 1
moment setrvainosti Jh kilogram Civeretnd | kgm’ kg’
mitr
morment sty M newlon metr Nm kgm's™
oapéti (olekirickd) b vl ¥ kgm's 'AT
gt (mochinické) o, | paseal Fa kpm™ o
obiem v krychlovy metr m' m’
objemioyy tok Q@ krychlovy metr s m's™
znsekandu
cijemovy zlontek & (jednik) - 1
odsifedive erpchlend @ rodimst | ms?
asvitlond E Jux 1 m el
peroda (doba kaoitu) ¥ Eekunida s a
permenbilin n Henry A mete Hm' kgms AT
permitivitn i farzel ma micty Fm kg 'wo e AT
pletny obsah AS Hveroiny metr m m'
polotas rezpidy tin sekunida 4 3
22
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Veliting Higyni jednotka
sz symbod | mfzoy mintkn rOTmET
(pevrchavii encrpic Voo AEWIOR i Wl Nm™’ kgs™*
(povichové napéti) '
Fﬁg A Joule I Kg'mPyT?
proudosd bustii i ampé oa Averetng Am mA
metr
el atomou A, (jeitmicka) - 1
hmotnost
relativ molekulovi M, (jeetiiekn) 1
Titnoyrost
relativd - permiabilita o (jedinikn) — 1
telativil permitivita s (jednitkn) - 1
“rychilost [t imickr 2 sckondu | ms ! ms '
‘sila F mewton N kgms®
soukinitel tepelné A ‘wint ma motr WK™ | kgme K
vodivosti na kelvin
speeificki clektrickd xna siemens i metr | Sm7! kg™ m~tA?
vidiviest
specifickd suscepribilite | erychlovi micte m'ky ! ki m'
! ni kllogratn '
“specificki tepeind oep | joulene kilogram | Jke 'K | mis iR
kapaxita i kelvin
specificke skupenike Aok | peudena Talogeam | 3 kg™ st
toplo N
speaificky slekiricky, o obim metr 2m kgimta  ACF
‘specificky. chjem t feryehifovy metr ke kg o’
o Kilogram
Ruped konverze a e | (Gednitka) I
SAwsocptibilita: = (jecnidhkn) — 1
witelng ok o lumen T
kapacit K, C | joule na kelvin IR
tepelng tok & goule 7o schundu | Js !
feplo ¢ jewie d
Toplitni poutinitel « reciproky kebvin | K
 délkove restatnosti
tplotmi souginitel A rediprokt kebvin | K K
elekirického odporu
teplotal eoulinitel By reciproky kebim | K K
ohjemove roytdnosts
dhiowd ryehlint & radide 2 sekutidu




Vielicina Hlavof jedaotha
adiey symbel | | ey | znatka FEmeT
dllove wryehleni r radian 72 sekunde | rads o
np druhou
tlak P pascal Py kgm e
viskoaini keeficient n pascal seklindi P s kgm 's
(dynarnicky)
sitikolinl koelicient * Win itverciny metr ms mis
(kinematicky) za schundu
winoées v resiproky melr m! m!
vinewd détkn A mety m m
wnitini energie o joule 1 kg !
Nfkon P Wt W kpmie?
arychlen a metr za sekundy, | ms ms
no driahou

V piedchod tabulee jsou uvedeny pouze hlavni jednotky ‘odvozenych velicin
ziskané na ziklade vziahi, kierjmi se tyto velitiny odvozugl. Napk. pro clekiricky nibioj
pliti rovnice: © = It & jeho hlavni jednotkou je proto (ampér sekunda), pro niz bylo
sivedend pditni pojmencvini coulomb (symbol ©). Vedle 1€to hlavni jednotky lze
béznt pouzivat i ndsobné u dieh jednotky, tikde elektricky naboj mieme padle potreby
vyjidit v jednotkéch miticoulomb me, megacoulomb MC apod. Toté? platii o ostutnich
welitindch, talkse pH prakiickém powiiti soustvy SI nemusime odvorené veliciny
wyjadiovat vihradné pomoci jejich hlavnich jednotek, ale 162 pomeci vhodngch
povolengch diléich a ndsobnych jednotek.

Fii volbé vhodné jednuiky se obivykle snazime o co fejmént komplikovany zdipis.
Napt. pro kinematicky viskozitni koeficient kapalin je jednotka min’ s ! vhedngi ne?
jednotka m'5 ', proweie hodaoy téw velicing se pohybugi nejéastdgl v oblast
W0 o’ s . Rovnéz moldmi hmetnost M nenf nezbymé uvddét ponze v jednotkich
kpmal v domnini, Ze je to jeding piipustng zpusob. Podle soustavy SI je naopitk
vitdinou vhedndji pousii jednotky ¢ mol ', profoze tim obvykle odpadi zépis nuly
a desetinné Tarky, nept: M, ~ 18 gmol ™ = 0018 kgmol . Pripadag zvideni
judnotky ke kmiol | animena zbyrefnou kemplikaci, profoze siejné: nejde o hlavnd
jednotka 2 mavic faktory 107 vyjadfené predponami kilo: se vykiat, takie mideme
jednaduge pouzivet pripustnou a nejvice: vaitou jednotku g mol 4

Vihletlem k relativne Srokénn vibén jednotek pro jednotlivé veliting, kier§ niim
soustava ST poskytue, je nesbytné, aby PH uvadéns Siselné Rodnoty velitiny byl vdy
wvedena 1 odpovidajict jednothka:
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24 TRVALE POVOLENE VEDLEJS| JEDNOTKY A JEJICH PREVODNI VZTAHY

wjgduntek patnnchda soustavy 81 bylo 7 praktickych divedd povoleny i pouzivini
tzv. vedlejsich jednotek, kieré nejsou systematicky odyozené podie zisad soustavy S1.
Tyto jednotky jsou uvedeny v nastedujicim piehledu spolu se vatahy, jimiz je be previst
na systemitticke jednotky,

Vielitinn Nosysteniatickd jednotka | Zkoatka | Picvodni vzial
h; it min 1 gnin = & 5
i h I'h=3600s
den d ld =86400¢
| ok (tropicks) r lg=31556925574 75
délkn astroncrnicks jedootks | AU LAU = 1456 10" m
parsek pe Lpe= 30857, 10" m
entrgie clektrviwolt ¥ eV = 1,602 1RY 2(48) . 10~
bmotost | atomevd hmetanstl u L= 1,660 565 5(86) . 1077 kg
iednotin
tuamis: i To= 1000kp
abjem lirr 1 1= 1dm’ = 107 m? (ptesnis)
rewinng dhol] supet . I = (5/ 180y rac
minuta : 1= (LAY = /10 800) Fad
vEcTma . 17 = [L76@) = (2/648 000) rad
@bﬁl Celsitv stupici w I"C=1K
Ostatni diive pouzivine vedlefii jednotky ¢ od 1. ledna 1980 j& pouliva nesméif,

Jsou nezikenné. Nejvice roziifené nezikonné jednotky spolu s pristesnymi prevodnimi

vatahy na zikonne jednotky jsou shenuty voodd. 2.5,

25  PREVODNI VZTAHY NEZAKONNYCH JEDMOTEK NA JEDNOTKY SI

Veliting Nezfkontid fednotka o prewilal Vel o jedocka SE
aktiviks (zaice) curie PG =37 10" By
delky RAEAITOM TA =107 o= {31 nm

miliren Tp=10"m=1pm

pakes Linch = 2,54 cm.




Velitina l

Nezikornd jedngtka a provodni vzish o jednctks S1

déikn

diplliwd moment
CIRTEIC

hmotnis

hustots

intenzita magmetickehbol
e

magneticka indukee
magneticky 1wk
miechaniché nupe

maanent sty

ulsjern

pliing otssh

e
siln

ftopa
awitelny rok

yard

delbye

british thermal wnit
ey

kalorie

kilopond merr
kardt*)

Tl (normilni)
1iben (trojiks)
unce (trojski)

oeraed

s
miexwiel]

kilopynd. mety
biarel (LS. pewcl)
pallon (brit)
gllen (U8 by
kubicky palles

ar

ke

hekear

Trverdnd stopm;
itvereing pales
ctvereiny yard

vir fjednotky energic
d¥n

1 feet = 3048 cip

Lar = 246 10" m
1yed = 0914 4m

1D =333564 10" Cm
1 HTU =1 (54,357

Jug=10"1

Leal = 4,184 1 (rermuchemicki)

1cal = 4,18681 (fyzkdlni)

Tkpm = 9506 65 §

1 karilt = 0,205 ¢

1 potnd = 453,502 87 ¢

1 woy pound = 373,241 72 ¢

1 trery cunice = 31103477 ¢

1 pound/cn. feer= 0,016 015 463 g cm
1pound/cu. ingh= 27,679 905 g em ™"
10 = 7957 Am !

1G=10""T

I M= 10" Wh

1 kp et = 101 325 Pa

| kpmm " = 10,132 § MPa
Ikpm = 9,806 63 N m

1 barel = 158,987 3 {lm”

1 il = 4,546 090 den”

| gallon = 3,785 411 1 dm’
1 cu. iteth = 16,387 064 e
1ar = 100 nv

Lrarmn—= 10" m'

1ha = 10 00Cm"

g foet = 929,030 4 gm®

1 sq inch = 6,451 6 om’

1 sq. yurd = (836127 36 m°

Ldym=10 "N
1kp = 9806 65N

Nezakonng jednotka & plevedni vaah oa jodnotce S1

viskoeitn, dynamicks

viskezitn kinematickd

viz jednotky encrpe
suped Fahseahgits

atmosicm
bar
mmHg = wer

pirtee
centipoise
cikes
comtistitkes

ki (HF),

Tatsam 'O =AIEE Wl KT
Tkl h™' em™ €7 = 1163 Wm K
TRTURTft "F "= 17295 Wm 'K~

(F) = 32+ 500)

(Ey = [Ty - 323

1 = 101 325 P

1 tar=10" Pa

1 terr = 133322 Fa

1 pousd/ey. ft = 47,850 3 Px
1 pouiul /sy, imch = 6 89476 Pa:
1P ={1Pas

1<P' = 1mPas

18 =10 s

1eSt= L mm’ e

leals L =41868 W
Thealh ' = L163 W
lkpms = $80665W

Lk = 735459 W

*) Feddnotks goudvand v Klenoice pii viézend perel s drihokiom, Ziaemicke ard)y pdivajl obsah
gt v jeho sliinfich: 24karitoné 2lave je G8IE (100%ni dao; 18karatove date ohsshuje 75 % v,
1 2karitove 50 % alath ard.
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31 VLASTNOSTI PRVKU

Vo této kapitole je kazdému pryke vénovdn semostatny odstavec tdaji o jehio
viagtnostech. Odstavee jsou Fazeny abecedné podle teskych naevi prvkan. V. zahlavi
kazdého odstaves jsou o daném priku ovedeny tylo ddaje:

; : Jrp ; syl proton ove relptival stomovi
CESKY NAZEV  (Latingky, nirev) Sy o Z bmotrcdt A,

Tabelované: hodnoty A, maji spolehlivost £ 1 na posiednim desetinném miste- Pokud je
zn posledni Gistici angménko -+, napf. u §bje A = 12175+, je spolehlivost hodnoty
A, royma =3 na poslednim desetinném misté. Jeli hodnota A, uvedena v zivorce,
pFisiudl nejstabilngjiime nuklidu dancha radieaktivafho prvku.

Jidro  ka¥dého odstavee toi  tbelované hodnowy vybranych  fyzikaing
cherickyich charaktenistik daného proku, uspofidané do péti sloupet, a to zhruba podie
nédsfedwiciho orientatnilp schematu:

dopinh periodhes  atomovd afpntewd mémg cloktncky  teploms v urmihke teplo fank

hiho systemw prve polomiry otljpm
ki
lekiranonh wruk  lebonegarvim fephoterd kochcicnt  EEplOIR virg hupenikd Tl var
Trk cifanckéhin  od-

P
shbladnd spekeedl  standardnd redos-  onieednl petenr  seploty daliich fie skupenski wpla dal-
ik term i, potzaiidy cily (enerple) xoiych pleanin ifch | farovgeh fienidn
ooidpEel Gl prv- Bma mugnetickd  viypal prifce husteAnfyy. sardarednd oromEm Gl
hu ¥ jeho slouge-  sscegtiming entpipic
ntnfhch
rdost Tt teplotl stundardnl entropiz

ratalzieti '

stidhint prifery tepelng kupacity
o peutrog,
Hrllprd prifosy
vinkyt v wcmrpké
e
L3

Ostatni Hdaje, juko nepk. koeficienty tepelné vordivosti, relativni- permitivita, indexy
Tomt, viskq’tiia a pmrrchpvé' enerie kapaluyeh prokit. konstanty van der Wanlsowey
stayové rovaice apod jsou do slouped umistény @k, aby doplaovaly odstavec do
obdémikoveho tvar. Napnstene tlenéni odstaven je nuino chépat jako v pramér
nejeastéfsi orodent whelovanych velitin do jednotiivich. slouped. Uplng shoda viech
poloh totiz neni moimd, prolcze definitivol podoba kazdého odstavee je ovlivaéna
pottem & druhem mbelovanych velitin. PH vyhledavini hodnot s vk tze vidy driet
zasady, 7e vyhledfvand velitina se nachozd pinejmensim v blizkosti vide naznadend
polohy |

~ Pod doupeovon Easti odstavee jsou shimuty ddaje o objeva prvku, o jeho
krystalové struktafe 3 alotropickych modifikecich, o Zotopickém slozeni a0, jeho ruddich
& dalsich zdrojich. U umélych t pirozengch vadioaktivaich prvkd j jsou uvideny 1€7 jejich
rozpadové charakienstiky o event. i metody jefich jaderné syntézy.

PauFité symboly; jednotky a Zeratky jsou uvedeny v kap. 1, str: 0 a déle,

Cislo uvidené jako pravy horni index u symbolu tabelované vélitiny wnament
teplotu udanou ve *C, pit niz byla dund hodnota gjidténs; nept. ¢ znamena hustotu p-n
teploté 25 “C. Je-li teplota uddana v kelvinech, je dopinéna o symbol K, napt.; /" je
specificka tepelnd kaprcita phi teplote 10K (4. —263,15°C), Nekdy je teplota uv.i_déu_é
pomoct symbolu, napr. g, znamend hustotu tubé Kithy ph jeji teploté tan; o omaduje
hustotu plynného prvku (jeho parj pii jeho teploté varu zpod. Neni-li u teplotné
avisiych velicm pveden teplotai Gdaj, plati wbelovand hodnota pro bémon laboratomi

teplotu nebi pro teplotn interval existence prishidné alotropické modifikace, tenabend
formen delntho index.




AKTINIUM (Actinium) Ac Z=89 A = (2210078)
skTHE  »y, —203 W, = 570 1 =1030+50 Ah = 46l
(Ro)6d' 78 v, =1878 U; = 1138 1, =2750 Ak = 1200
.‘DJ-': ry. = 118 U, =18%0 p" = lﬂ.ﬂb_i' AHT = 406
ox & 3 X =i By a=—26 ¢ =0120 £ = 65

5, = 18794

G = B10 Wy = 5107 AHL, =3852 ¢, —00918 %
objev: 1899 — A Debierie
sti. radioakt. kov — kub. {2 = 531.1);
piir nuklidy: 225 (c2aiE, 1, = 10d; fadn Np); (A, = 225023 1)
227 (BT #8%E, 1, ; = 2L6r; fada Uy
228 (jp~ Z&he, 1,,, = 613 b; Fada 7).
zdrop: rudy U & Th (viz rozpadevé fady); syniéen jadernymi reakeemi
radicaktivaf jed — kumultje se v kostech a rychlost jeho vylutovini 7 oiganismu je
muohem nizsi, et nehlost jeho radoaktvniho rozpadu.

AMFERICIUM (Americium) Am Z= 45 A, = (241,056 7)
(243,061 4)

sk. aktinoidy r, =184 U, = 55 1, =994 £4 Ak = 4l

(Rn)SE7s" o= 17 U, =109 r, = 2460 Ah, = §90

I8 =101 U, =239 o, =1378 AH, =252

ox L4566 =92 U, =410 oy = 1367 § = 5

a,g,- 0 = =4

peo = 180 X =13  wy=7.00"

objev: 1944 — G T Seaborg, R.A: James, §,G. Thompson, A. Ghiotso
stk b. radipakt. kav o — hex. 2 (a = 346,81, ¢ = 1124,1);
' fi — kub. (@ = 489.4) — nad 600°C
muklidy: DE;dn!l‘l.‘lpnéjﬁ 241 (v & ¢ 2B, 1, , = 458 1; mda Np)
nejsiabiingjsic 243 (o oy 240E, ¢, = 77001)
iroj: nukleami reaktory — Pu (20, B)* Am; P (40, ) *'Am
radioaktivai jed

ANTIMON (Stibium) St Z=51 A =12075+
sk VA r,o= 160, @ =M0007Y = 63074 Ak = 164
(Kry4d" s sp" o, = 1 o, = 00051 f,=1a35 Al = 1604

-

L LT AH;, = 2644
ot —3 K5 n =208 U= 1653 " =661 F o= 4580
. 3=35 e = 76 D= 253 o® =920 g =027
.m -SEL m w62 U= 442 Coin, —6,6—6T2 &= =(,225

"

m=62 X =205 U= 56 o =6483 &R =0275

0_“, —34 Yoo=W5 U =108 o™ = 6,27 A =255

g = 0.7 yH =368 A= 455 " =15 A =23
Fo =361 "= -081 ™ =126 L =210
P =348 o' =105

objev: 2nfmy jiZ ve staroviku

sti. & kov — romb. R3m (a = 450,67, « = 57"630°);

nestabil. modif.: Zud (orl); Semnd (amorfni) — explozivai

pi:mzlninukhdy 121 (57,3 %, A, = 120903 8); 123 (42,7 %, A, = 122.904 1)
mdy‘ ammt (stibnit) $h.S,, antimonovy k@t Sb.0y, jamesonit Sb.S, 2PbS, kermasit
5 Bivingstonin 28k,S  HS, tetrahedrit S8, 3CuS,

ARGON (Argonym) Ar Z=18 A ~39948

:k.D(VHI A) Gy = 1579 ¢ = —1804 af 803 gy = 0278

(Ney3s*3p* U, = IREN 1, = —185ET Ak, = 16276 4 = 00209
g Uy = 4074 n = -18934 & =154734 5 =002
o & 0 U, =SBl p, =650 e = 1,142 g =26 85
Gy = 065 B, = 1802 0, =-1222 . =lp5s q"“ = (0224
W= 35 Uy = 9407 p, = dHe8 o =058 5" =00a68s
OIIGH.% val U, =129 g = 0536 ¢ =05203 " =0084
L2 hmotn % vad 0, = 143356 o = 1,656 cofe, = 1668 ™ = 0pa1s
LA U @ =01863 gy = 1623 AL =001625 H" = (05257
b = 154 Wh= 3219  of =L48B AT =001772 7 = 0,056 52
X =200 B =00056% g5 = L3Y3I6 AT =003 VL, =52

o = 1,000 51659 gy = 0005763 ARl = —304 ¥h =33

¥ = —04s4 ¢ =00017838 5, = 594 Vi =25

objev: 1894 — lord Rayleigh, W. Ramsay

beab, atsmirni plyn; pod f, — kub, p. c. Fm3m (6= $31087 pii —269°C)

piin, nuklidy: 36 (0,337 %, A, = 35967 35); 3R (0,063 %, A = 3796273), 40
(99,60 %, A, = 39,962 38)

2droj: destibice Kapalnehio vzduchu; viskyt 162 v minerdlnich vodach.

ARSEN (Arsericum) As Z2=33 A -74921 6+
VA =189 gl =333.00° o =BITE)  Ak= 924
3l




Ary3d'"astap’ A, =121 ol =107 t,, =613 Ay, = 434
; Cet

5., =11t @y, = 00039 1, = 288 AHY, = 302,5
ok & —3,3,5 1y —222 U, = 981 g =573 AH, = 42
tyrd: 3,5 Fiy = 58 U, = 18633 @ =470 Ay = 7.5
@, =43  r,= 46  U; =835 o =197 g = 807
W = 5,0 X =218 U, —=35013 p, =563-578 & =033

1 - =0T Uy = 6263 A, — 539 ) =039

2 ==0307T A, =~ TS5 A7 =502 AN =437

objev: zndmy od staroviku

stf. 2 kov— o~mod. romh, Rim (@ = 4131 o = 54"10) (a =3760 c=10555)
cemny préasek — p-mod. amorini

A kryst. — ymod. (As), ort (a = 363 b =445 ¢ = 1096) roep. v C5,

piir. nuklidy: 75 (100 %)

rudy: arsenopyril FeAsS, auripipment (orpiment) As.S,, enargil As:S, 3CuS, joellengit
FeAs,, reaglar AsS,, nikelin NiAs -

oxicita: kov netoxicky, soudsniny As vitsinou jedovate.

ASTAT (Astatinum) At Z =85 A, = (998T)
sk VITA Foo= s U= 917 =302 Ak =1138
(ReyapisdVesi6p’ = 62 U;= 2006 r =33 Ah =4306
i . X =2200 U;=293 § = 12142
ox & =1, 3:5,7 Uy = (21) AHL = 0,85

objev: 1948 — D.R. Corson, K.R. McKenzie, E. Serpé

radioaktivni kov, izotapy 215 a2 219 se vyskytuji v raddeh U a Th (stopy)

Tigjstab, nuklidy: 209 (o 246i¢ a rozpad K, £, = 550 A, = 208.806);
210 (a zaki€ 4 rozpad K, ¢, = B3 h, 4. = 209,987);
211 (o véfit a tozpad K, ., = 721 h 4, = 210,987 5}

pipiava: B (a,4n) AL, B (¢, 3n) *At apod.

radicakivai jod — kumulace ve Stimé £aze, molekuly At, neprokizany.

BARYUM (Barium) Ba Z=56 A =13734
sk A £, =22 ol =610 np =35 Ab = 427
(Xe)hs' r, =148 @, = 00036 4 =725 Ab, = 558
9 rie = 153 v, = 3212 f =1637 Ak = 10865
2 ry. =138 i, = 10004, o = 3594 AM, = 1778
wid 125 X =089 U, =37 o =351 & = 6490
n

o, =12:01 wx=40 A =27 oy = 3325 2 =0704
aun =51 Fo= 4015 @ =19.107° 4 =185
e = 0,35 El = —2006 o =276 A= 184

nazll stf l:m — o — kub, L ¢ Im3m (a --'501.'}}: § — hex.

piir- nuklidy: 130, (0,101 %, A, = 129,906 2), 132 (0,098 Y. 4, = 131,905 7)
134 (2,42 %, A - 1339043); 135(659%. A = 134,905 )
136 (781 %, A = 1350044); 137 (11,32 %, A4 = 1362.. )
138 (71,66 %, A, = 137,905.0)

rudy: baryt (i€zivec) BasQ,, nirobaryt Ba(NQ,),, witherit BaCO,

toxicir — rorpustné slonéeniny Ba jsou jedovaté.

BERKELIUM (Berkelium) Bk

Z=91 A= (247,0002)
ﬁk.ﬂhﬁ! md? "W =118 U, =~ 668 1, = 9RO
(Rast'6a' 75 Yo = 100 U, = 124 0= 14
ox. & 2, 3,4 "o = 87 U = 208

objev: 1949 — 6T, Seaborg 5. G. Thompson, A. Ghicrse

‘Stf. by uméty radioaktivii kov; radioaktival jed

nejstab, nuklidy: 247 (¢ Z6RE . = 14007y 248 (B 7fie, ¢, > 9r);
249 (aa B 2dliE, 1, = 314 d, A, = 249,075)

piprive: “'Cm (o, p) "Bk; Cm (o, p2n) TR TCE () B 4j,

BERYLEXUM (Beryltivm) Be Z=4 A =901218
ﬁﬂ“&- r, =13 pf =4.107% § =1283 Ak = 1355
I_..Zsz r,o= 889 @, =00025 ¢ =290 Ak, = 24740
S ne =48 U = 93 T, -006K AH,~ 343
ok, & 2 Foo =35 W = U1 ¢ =184 0§ = 0935

tvid S0-55 X =157 0,

@, = 00090 A" = 184 A

—a98 @M =142 &

= 1717
= 1,82

Wix =BE2 AV =168 E,,= —1847 & =12.007° ¢ =203
. : ( ! 2. : 2,093
A =28 A= g R %

B4 T e 308
5 g ) 1100 ¢ =300

o = 3,163
abjev: 1828 — E Wohler, A. A Busy
SYA ov— hox P/ mme (0= 22866 © = 358,33)

—kub. (@ = 255,15) — nad 1 254°C — (f-Be)
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piir. nuklidy: 9 (100%)
rudy: beryl 3Be0.ALO, 680, fenacit BeSi0,, chrysoheryl BeALO,
toxicita: kv neni jedovaty, jehio pary ano; sloudeniny Be' ' jedovaté.

BISMUT (Bismuthum) i Z=483 A = 089804
sho VA £y =170 g, =070 =271442 Ak = 526
(Xe)at"sdes’ép’ r, = 1545 gl = 160107, =1560 Ak = 8554
- =213 U, = 7280 ¢ =9807 AH, =207
ord =3 R4&S ry = 9 U, =1669 ¢ =917 & = 5673
vrd. 2,5 ro= T4 U, =2556 g =1005 g =023
a, =003 X =202 v, =453 o™ = 10,03 & =012
W =02 =181 b, =360 e‘ 0 =951 " =148
A =832 = 1662 A, = 422 ¥ = 1350077 T = 0,151
AD =79 a?*“ =146 E,,= 0215 ' =-=130 y =380
AV =T 0 = 1280 ¢ = 0,998 o = 328

‘objev: 1753 — C. Geoffray

lesk. riiz. stf. kov — romb. R3m (o= 4726 o« = 57°17)

pir, nuklidy: 209 (100 %)

rudy: bismit (okr) Bi,O,, bismuthinit (lefténec) Bi.S,, bismuthit Bi(CO4),
BOR (Borum) B Z=5 A=10811+

o = 40000 1, = 2180 Ak = 1470
Al, = 29000

sk, 1A P =91

I526'2p'  rf, =88 ¢ = 6500 ¢ =360

Pia vl =176 i = 400 @ =2 AH, = 360 £ 12

GEES :-'E.- 68 o =040 & =11.107 & =586

tvrd. 9.3 = 35 el =02 & =33 2 - l,m’ﬁ
¢, = 3850 r,. =13 o = 0002 g =25 i = 1,106

,n-rnm-sx = 2,04 U, = 829 g =208 e =1.285
=6 =062 U =25154 A =318 M= 1,620
at =23 U, =37930 AT =274 e = 1976

A, = 445

A =188 ¢ = 1060 £ 50
objev: 1808 — H. Davy, L1. Gay-Lussae, L 1. Thenard
5. berné Kryst. — romb. (@ = 1012 o= 6512, tetrag. (@ = 8740 ¢ = 5068);
(pulymmfm’) —or. (g =1015 b=1895 ¢=170),
A, modif. — maonokl; amorfni modif je hnédd;
pir. nuklidy: 10 (19,78 %, A, = 10,0129); 11 (8022 %, A, = 11,00931)

i3

rudy: boraait SMpOBR,0. MeCl, borax Na B0, 10H,0, colemanit Ca.B,0,, SH.0,
kernit Na;B.O L 4H,0, sessolit FLBO., ulexit CaNal3, 0, 8H,0.

BROM (Bromum) Br Z=35 A =79904
W, VILA n =145 v = 65100 b, = -725 Ak - 66,57
(M!d"“‘s"‘li £ =196 Uy, = 10,54 t, =588 Ah, = 190,1
*Pry Fio = 47 U, =184 =315 AHD = 30507
e —LLN5T = 2 U: =28  p =103 AH, = 1238
@ =68EO) X =296 B =3% g =118 F =152
Wy =3 AT =0130 U, =473 o =31396 & =nes
(vmor 6Tppm) AT = 0122 U, =597 ¢l =31226 =016

W =231% AN D108 U, =866 P =3M055 4 =1253
Wi =33 % AP—00042 U, =030 g =30879 5% =103
wh =350%

A = 00048 EG = 1066 of, =D007TSH g = 0990
me, =358 AT =D00ST B, = LOBT3 o = 000111 P =042
Al = =162 =32 ¥ = =046 P o=13332 = 0746

K W = 16475

objev: 1826 — A.J. Balard

'h. terv. kaps; pod 1, molekuidrni kKrystaly Br; — ¢l b. ¢, Cmca, (¢ = 449 b =668
¢ =81

piir. nuklidy: 79 (50,537 %, A, = 8,918 3), 81 (49463 %, A, = 80,916 3)

2droj: soli 2 mofske vody (67 mg Br v 1 dm' moiske vody, §. 67 ppm).

CER (Cerium) Ce Z=5 A = 14012

sk lanthanoidy 7, = 1824 gl = 75310 Yy, =799 43 Ak =627
(Ke)afes r, =165 g, =000087 1, =3280 Ak =218
H, r =121 U, = SAT  p, =823 AN, =423113
ox €34 ro = 1034 0, =1085 g Y=685T § =715
rd, 2.5 re, =92 Us=20200 g =6768 ¢ =0,1924
o =0 X =112 'G,=372 g =8.10"4" =108
vu*-«is En = —2483 4 - 284 A% =113

By =161 F=-+1730 A = 128
objev: 1803 — J.J. Berzelius, W, Hisinges, M. H. Kiaproth
S b kov o — kub. poc. Fmdm (a = 485) pod —178°C

f— biex. PG /mme (g = 3673 ¢=11802) od —178°C do —10'C
¥ — kub: p.oc Fmdm (0= 516,12) od —10°C do 762°C
b — kub: L ¢ Tmdm (o = 412) nid 762 'C

P nuklidy: 136 (0,193 %, A, = 1359.. ), 138 (01250 %, 4, = 137.9057)
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140 (88,48 %, A, = 139,005 3), 142 (11,07 %, A, = 141,5090)
rudy: bastnasit CeFCO,, cent Ce(CaFe)H 810, monazit (Ce,Yh)PO, aj.

CESIUM (Caesium) Cs Z=55 A —1325054
& 1A r, =268 of =210 ;= 2840 AR =163

(Xe)és' rLo=235 ¢ =37007 1 =614 Ah =514

b r, =167 U, = 3594 & =178 AH, =17
ox & 1 X =079 U =251 p =11730 § = 8523
tvrd. 0,2 A =361 A, =2p41010 ¢ =L18B5 & =024
oy =274 -’1::; =359 B yn= —1923 Ql' = 1,873 I’:’ = 0,243

Wy, = 7 Al =197 #Y =06299 ‘?:i: = 1,847 i =360
Yoy = O AM=201 g == 0,4753 " = 1601 o ' =1959
F = 020, g* =0375 a =97.10"*

ohjev: 1860 — R.N. Bunsen; G.R. Kirchhof

stf. kov — kub, 4 c. Im3m (0 = 6079 pfi —195°C)

priv. nuklidy: 133 (100 %) )
rudy: pollucit H,Ce ALSILO,;, rhodizit (K,Cs,RE)Nal Al Be,B O,

CIN (Stannum) Sn Z=50 A= 118,60+
sk IV A re =158 g o= 1l107" f =2319681 AR =596
(Kryad"5s'5p7 s, = 1405 oY =155.107" . =2270 Ah, =1938
P, ryy, = 102 o, =DOOS T =3721K  AH, =302
oxé 2,4 =67 U = 734 1 =14 § =518
tvrd. 1.8 X =19 U, =161 & =7 o =0221
g, = 0625 =312 U, =30510 @ =0 g =0243
Wi = 4 7= 1878 U, =4673 g =585 AG = +U12
y o= 560 300 M = L6800 4, = 442 g =576 A, =~ =208

e = 550 =138 i =H0B% e =13.007" & =437
1 = 575 P =1210 ¥ = -031 o =6973 & =0217
P = 515 = L8 o, =003 ¢ =678 Ay =682
= 0905 = 1045 Eow = '“31136 ¢ = 6,12 zlf.*_ - 6,8
g0 =087 E..=-+0151 AY =632

objev: namy jiz ve starovéku

f-8n: st b, kov — teweg. oo My/amd (a = 583,15 ¢ = 3I1813) ol = 72867
a-Sn: 3 kiyst. — Kub. diam. Feldm (2= 65043)

pfir. nuklidy: 112 (.96 %, A, = 111,904 G); 114 (0,66 %, A, = 113903 0);

36

115.(0,35 %, A, = 114903 5); 116 (19,30 %, A, = 115,902 1);
117(7:61 %, A, = 1160031y, 118 (24,03 %, A, = 117,901 8);
119 (838 %, A = 118903 4); 120 (32,85 %, 4, = 119,899 8);
122 (472 %, A, = 121,903 4); '
124 (594%, A, = 1239052; 8 7AHE, 1, ; = 1,5. 107 1)
Tudy: kasiteril (cassiterit) Sn0., kyz CuSFeS,5nS,.

CURIUM (Curium) Cm Z=98 A = (247010)
gk,m:tmdy O = 250 £50 r, =174 U= §H1 1 =1340+40
RO)STGTE G =250 450 py =19 Ly =118 Ak =1508

] T o= 180 ne=1000 U, =210 @' =1368
oK 62,3, 4 Tou= L6 e = 90 & =135

T = VOBES  0p = 200058

objev: 1944 — G.T. Seaborg, R.A. Jumes, A Ghiorso
sti. b radioake. kov, — hex. PO/ mme (o= 3496 c= 11331)
nejstab. nuklidy: 247 (o 2405, £, = 86107 r);

248 (o 7ATiE, 40 = 4,7 . 1075 A, = 248.072)

250 (K-rorpad, ¢, = 17000 1)
i 245 (o@@ni, 1), = 93001 A, = 2450653)
piprva v reaktorech:. ™U (90,48 ) “Cm; U (100,48 ) *Cm apod.
radioaktivni jed.

DRASLIK (Kalium) K Z=19 A = 39068+%
sk 1A e =227 gy =630 o =636 Ak, =611
(Ar)as’ F, =2005 gy =670 1 =74 Ak, =1971
‘s.,A fe =133 0, =006058 ¢ =1950+25 AN, = 8962
ox. & 1 X =082 U — 431  p =163%0 5 =6468
trd 0,5 7= 0560 U, =31625 ¢ =0889 & =073

. = 207 =055 U, =452 o =0,862 ¢ =0753
Taw = 22 3" =0466 U, =6091 a =8I0 ) =0837
T =70 g7 =0384 A, =222 ) = 0825 & =07%
Gan, = 13 =035 4™ =0,191 '™ = 0819 A" = 1036
W =20000 7% = 0,324 5 = 0185 "t =0817 A= =025
(vmori 30 ppm) 777 = 0276 77 = 0,162 o = 0772 A = 539
K = 4053 Y =0258 47 =013 o' = 0,724 W =g

Iﬁ"-‘h‘ ._2’93 #3' =U.2-2| ’,‘Ju:‘l - U.lnﬁ };_m - 8(]
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objey: 1807 — H. Davy
st b, kov — kabo b e Fm3m (@ = 534.4)
phir nuklidy: 39 (93,08 %, A, = 38963 71); 41 (691 %. A, = 40,962)

40 (0,012 %, A, = 39.964; rorpad §7, B’ & K. 1,5 = 128.10°1)
cudy: kainit KCIMESO,.6H.0; kamalit KCLMECL6H,0; langbeinit. KSO, 2MgSO;
polyhalit K80, MESO, 2Ca80, 2H,0; sylvin KC1 aj.

DUSIK (Nitrogenium) N . Z=7 A, =140H67
Wk VA b, =T M =1000206 noy = =275 &k = 257
1252 Moo= 6l M O=N2SE4 G — 20086 Ak o= 1992
Min A = 50 o = 1,454 5, o= —195802 AH, = 47268
ont =325 no =171 dy =143¥5 o  —-=200002 8 =191.502
24,8 oy =325 =10006 p =125 S =153189
Cue =0P15 'y, = 16 S =2000538 = M5 oy — 206
G = 0000024y, = 13 Uy, = 15576 p =3394 ¢ =108
Wy =20 X =3 g o= 1454 @, =031l =108
Ve, =235 BT = 01§63 UL = 20601 g, =O0RTYI g =142
Vi - 186 i = 00166 U, = 47448 ¢ —=0D866 L= 1;a04
P =S Y = 00707 U, = TI4R2 gy =086 A™® = 002110

VL, = 143 P = TR Uy = 9TSBE  gf, =0004613 A' =(f239
Vg = 1. 7 = 00208 U, =852057 ¢ =0001251 A" =002438

R B BT = 02Ls P = =043 ¢ =8001128 AT = 00262
VE = L " = 00246 o =0140% ATT =56 AY = 07S
Vi =102 g7 = G0256 b = 3913 A= =13 A" =027
P, = 0,56 §ro=00re e =129 AT =032 AN = 13749
=095 g o= 00311 " = 10,53 A =0160 AT - 00483

Ay = 0180 AW - 56578
AT = o852 AT =00672
AW = (0EART AT =075 4

i, = 00294 T = 0033T4 M= 82T
me, = 0001 Ry ™ = D.ﬂ@&_l‘r 6
m = G00E00 M = 004192

objev; 1772 — D, Rutherford

bivh. plyn, molekuly No; v tuhém stavu 2 krystalické: modifikece:

i — kub. P2,3, 7* (0 —566,7) pii leplotéch pod —237,5°C

i — hex. P6/mme (a = 4036 c= 663,0) nad —238°C

piir. miklidy: 14 (99,6337 %, A, = 14003 07); 15 (0,366 3 %, A, = 15000 11y
ziroj: destilace Kipalngho vzduchy (obsahuje 78,08 obj.%, resp. 75,51 hmotn.% Ny).

g

DYSPROSTUM (Dysptosium) Dy Z=66' A= 16250+
gk, lenthanoidy 7, =175 @l =57.00" 1 =1412 Ak =979
(Ke)af*os’ re =A% g = 100.10°" ¢, ~=2562° AR = 1840
%, e = 908 oy =000L19 1o = 1384 AN, =72903
ox &34 X =122 U, = 6822 g =830 §F =748

,,:_ = 93020 A" =105 U, - 1260 L e 1
Gy ™ 2350 A® =107 U, =218} a, =12.107" ¢ =0173
Wox = &5 A = 108 & =613

A:” = '9.33 A= “:C'._ Eym= —2,353

objev: 1886 — L. de Boishaudrin
it kov— o — hex: P&, /mme (@ = 35915 ¢ = 56501)
B — kub: t. & Im3m (a = 398)

phin nuklidy: 156 (0.0524 %, A, = I559238), 158 (0,090 2%, A, = 157,9240)
160 (2264 %, 4, = 159,924 8), 161 (EB88 %, A, = 160926 6)
162 (25,53 %, A, = 161,926 5); 163 (24,97 %, A, = 162,928 4)
164 (28,18 %, A, = 163028 8)

midy: mdy ytiri @ lanthaneidd, cuxenit (Y lanth)(NbTa)TiO, xH.O;  gadoling

(Be,Fe) (Ylanth) 8,0 ; xenotim (Ylanth)FO, 4

EINSTEINIUM (Einsteinivm) Fe Z=y A, = (254,088 1)
ak.akunmdy ox &3 @ sy = LSO ¥ =008 b, = 630
(Roy4 75 Do < 40 Fee= 98 Uy = 126
T Gy = 3060 £ 180 rye = 85 Uy = 21,6

abjev: 1952 — A. Ghiorso
nejstab; nuklidy: 252 (o Zafit, 1. = 140d; A, = 252.0829);
253 (0 28HE, 1, = 2047 d; A, = 253,084 7);
_ 254 (o zdfig, 1, = 276d)
phiprovas U (160,70 ) *Ex apod.

ERBIUM (Erbium) Er Z=68 A =i6726%
ﬂﬁ-thq&fua_miay r, =1734 ¢ = 107.107" 1 =1529 Ak = 1141
();ﬁ—)ﬂ-’ s’ r, =158 a, =000201 f =2863 Ak =162

4 riy o= 88 vy, = 610 o = 0066 AH, —317.1
ux€ 3 X =124 U, = 11,93 CT=%Ms §F =739
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o, =030 A =1’ U, =14 e =92.10" ¢ =0168

Oy = T00, A% =145 A=125 F =+263
We =24 AN =140 A =184 £, ,= —229

ohjev: 1843 — C.G, Mossander .
StE. b. kov — hex P6./mme (a = 355,92 ¢ = S58,50)
pir. nuklidy: 162 (0,136 %, A, = 161,928 8); 164 (1,56 %, A, = 163,929 3)
166 (33,41 %, A, = 165.0304); 167 (2294 %, A, = 1669320)
LGB (27,07 %, A, = 167,832 4); 170 (14,88 %, 4, = 169,935 5)
rudy’ rudy Y a Ce: bastnasit (Ce JanthyCOSF; cerit (Ce Janth) (Ca,Fe)H 81,0, ,, menant
(Celanth)PO,; euxenit, gadolinit & xenofim — viz Dy,

EUROPIUM (Europium) Fu Z=63 A = 1519

sk. Ianthanoidy ry =202 gF=90.107" g = 826 Ah, = 68,5
Xyt 68 re =185 @, =048 1, =1439 Ak, =1157

re =H8 U = 5667 @" =52434 AM, = 1753
ox, &2 3 ro= 85 W=125 @ =545 §& =778
g, =4100+100 X =11 U, =245 a —=32,0"g =018
Gy = SO0 L300 3 = +230 A, = 25 Fy = -2395 A =140
Wae = 106 E.,. = —0420 A" =139

obyew: 1901 — Demarcay (1892 — Boishaudran, spekirilng)

§ stf. kov — kub. L ¢ Im3m (u=458.20)

pHr. nukhidy: 151 (47,77 %, 4, = 150,019 6); 153 (5223 %, 4, = 152920'9)
ruely: bastnasit, cerit, guxenit, monaat ard. — viz Erbium,

FERMIUM (Fermiium) Fitt Z=100 A = (257,095)
sk aktinoidy ox &3 o = H1§ U= 668
(R) 51775 G = 2643 ryy =97 U= 12,51
H, ro = 8 U, =225

objev: 1952 — A. Ghiorso )
tiefstab. nuklidy: 252 (o 2dfid @ Stpeni, £, = 25 by A| = 252,082 7)
253 (o Zitit & K-togpad, 1, = 72 hy
2855 (1 Zitit, 1, = 20,10 A, = 255.090)
257 (o 2, 1, ,, = 80d)
phprava: U (150,80 ) “Fm; MU (190,88 ) 7 'Fm gj,

40

FLUOR (Fluorum) F Z=9 A= 1899840
ok VIA fo = M9 Uz= 157 1 = -=2962 Ak = 1344
252 fe =133 0, = 17422, = —I8814 AR = 1723
= X =39 U, = M0 r = —12 Al = T899
e -1 AN =00076 U, = 62,707 p, = STHO 8. = 202,685
g, =00088 A% =00012 U, = B7,138 g, =22 & =084
Wy =625 AT = {0251 U, —= 114240 gy = 1108 W =00218

B =286 A7 = 00270 U, = 157161 ¢ = 0001686~ n} = 1000195
AY =034 U, = 185182 =130, :

ohjev: 1886 — H. Moissan (1813 H. Davy rozeznal novy preck v HE ale neizeloval ho);
(1771 W. Scheele — pifprava T1F)

#, plyn, pod 1, —kub. Padn (o= 667)

phir. nuklidy: 19 (100 %)

rudy: fluoroapatit CaF, 3Ca,(PO,),: kazivec (fluorit) CaFy; kryolit NayAIF,; (topas
AL(SIO,)F.)

FOSFOR (Phasphiris) P Z=15 A =387376
sk. VA fo =130 rL =210 U= 10486 4 =675

(Ne) 3™ 3p" =100 = 4 U,=19725 p. =8100
8 =100 ko= 34 Uy = 3018  AH, = 3165
ox. & =3 1,345 =9 X =219 U, =537 5, =16308
7y = 0,190 W = 1030 Ey=65023 U, =722043

hily fosfor; standardni modifikace — kub, t. ¢. [43m (& = 1 851); (molekulérii
Krystaly, venikai Kondenzaci molekul P))

L4 = 44, Ak =21,06. @™ =1828 oy = 10"y =169
L = 280),5 Ah, =344 %= 174 i =2144 8 =3364

T - 400 A =0250 A% = 0000375 0 =410  1Fb =156

Sy =2199(P) AT =0236 ¥ - —085 0 =a06  mll = 00003
BH, =~ 5891 AP =0181 o' =07696 £ =38

Wrdost 0.5; sameveniceni na vzduchu: 34°C; disociace mikk. P 800°C

fedovmy: smrtelnd ddvka asi 0,15 g -

fEpunest:  EOH (m' = 031);  aceon (w7 =014, m¥=022); ELO
() = 108, m® = 1,39, ;™ = 2,00); Henzen (m = 32, " = 575, m* = 7.90);
CCL (™ = 127, m" = 182); €S, (m" = 434, " = 630, m" = §80)
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terveny fosfor; b, ferv, — amorfoi nebo romb, R3mt (4= 3324 o =357 15)
(polymerni molekuly P; vzniki ohfevem bildho P aad 200°C v merini atmosfeie)
L =429/(~P)) Ak, =962 AG = 119 =085 g =20—24
g, = SOS(Iy AR =549 AM; = —I76 8§ =280 ¢ =1D
AH, = —T753 ¥ = —067
samovzniceni pii 240'C
Tozpustey v EiOH; nerozp, v €S, ELO
nejedovali
Eern¢ fosfor; — amorfaf nebo ort. b e, Brmab (¢ = 331 b =438 ¢ = 1050),
(vrstevnaté krystaly; ik ohivver fosforu na 220 °C pfi tliku nad 1 300 MPa)

1 =453 he =2702  AG=-334 =087 A" =132
gy = 0,007 11 G = 225 AM;= —1393 § =227 A% =121
objew: 1669 — H. Brandt
gfir. nuklidy: 31 (100 %)
rdy:  aputit  Ca(PO.),  fuoroapaiit  CaF.3Ca(PO.),  hydroxyapatit

Ca(OH), 3Ca,(PO,);, chlorospatit CaCl3Ca,(PO); @ dalii

FRANCIUM  {Francium) Fr Z=87 A =(2230198)
s TA £ =280 7, = 398 1, = 27 Al =934
(Rn}?a . =180 1, =677 Al, =310
%5 X =079 o =229 AHY = 69,08
omiE 1 Wag =7.10°0 5 =9420

abijev: 1939 — M. Perey

stF, radioakt. kov — kub. 1. ¢

e cuklidy: 221 (cozdie, 7, =4.8 ming A, = 221,014 2; fada Np)
I (P Z4HE do 0,1 % o G £, = 22 mn; fada “TU)
224 (f zahig; ry,, = 2min; fads Th).

GADOLINIUM (Gadoliniun) Git Z-64

sk lapthancidy £, — 1786 o = 140.10°" 4 =131 Ak =359
(Reya’5d'es’ r, =161 a, =00076 1, =326 Ak, = 1917
.

A, = 15725+

; r,o= 938 U = 614 Loy=1285  AH, = 4007
on &3 X =120 U, =121 p® =T70004 & =660
g, = 46000 x =122 U;=213 @ = T80 ¢ =0234
42

Gy = G100 wx =636 A, =31 a=86.107 A" =105
Oy = 234000 Erm = =239 A =103
objev: 1880 — J.€. Marignac
ste, kov — o — hex: P6y/mme (0= 36336 ¢ = 578,10)
fr— kub: toc Imdm (@ = 406) '

piic ouklidy: 152 (020 %, A, = 151,9195), 154 (2,15 %, A, = 153,9207)

155 (14,73 %, A, = 154920 6), 156 (20,47 %,4, = 155,922 1)

157 (1568 %, A, =156,9339); 158 (24,67 %, A, = 157.924 1)

160 (21,90 %, A, = 159,927 1)
udyy  bastnasit  (Ce lanth)FCO,, - gadoliniy {YJanm}}(Be,R}{Sl.O,.,, monet
fwnntll)PO.. xenotim (Ylanth)PO, a dalii rudy Ce, Y

GALLIUM (Gallium) Ga Zm3l  A=672
sk A o =139 ol =136.00°% £ =2978 Ak -B022
(ARj3dastap' r, =122 @, =00040 f =2403 Ak =425
., = 81 Uy = 5999 ¢ =S5904 AH, =276
ox & 1,3 B = 62 U, =205l g =61136 5 =411
trd. 1,5 X =201 Uy =3071 a =IBH™ ¢ =036
a, =31 El = =0560 U, = 6420 Al =293 a0 = DA

Wk =15 7 =031 A4 = 39 .-1;‘;} =281 7= 16
T = 10B3I3K A™ =328 ¥ =358

objev: 1875 — L. de Boishaudran

namodn kov. — orL b, . Bmab (a — 452,58 b = 451,86 c= 763,70

—fetrag Loe M mmm (4 =396 ¢ = 437)

pED nuklidy: 69 (60,2 %, A, = 68,925 7); 71 (398%, A, = 70,024 9)

mudy: v bauxits juko Gi,0.xH,0; jako Gu,S,je v macasivich do | % obsazeno v mudich

Zn, 1 Ge (havné ve sfalerits a v germanitu).

GERMANIUM (Germanium) Ge Zw=32  A=T259+

Sk IVA e =139 g = 047 6 =374 AR =421
@f}sg"’.a_eﬂp* re = 1225 @y = 00014 :, =283 Ak =522
_?'h Fe =R U= T8R9 4, =2T(L) AHL =35
OKNE 424y, = T3 U;=159M ¢ =533 0§ =30
(tyid, 6,25 Ty = 56 Uy =391 o =500 & =010
T =23 X =201 U =451 gy =5575 & =032

. "l};-'],(] E_,=024 A = 50 oﬂlin- =553 O ﬂ“_“
V=60 B, -0124 a 3008 W54 A —g67
43
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A =602
A= 365

P =600 ¢ =542

7™ = 530

objev: 1886 — E. Winkler
stf, £ kov— o — kub, p. ¢ Fdim (0 = 56575)

p— terag. P4.2,2 (a = 593 ¢ = 698)
ptir. nublidy: 70 (20,51 %, A, = 69924 3), 72 (27.43 %, A, = 71,921 7)

73(7,76 %, A, =T25234), 74(36.54 %, A, = 739219)

76 (7,76 %, A = 75921 4) i
rudy: argvrodit AgS GeS,, canfieldit $Ag;S.(Ge,Sn)S,, germanit TCuS FeS.GeS,,
réniérit — smesny sulfid As, Cu, Fe, Ge a Zn; Ge se 1626 162 2 ubelniho popiltky.

= 15
¥ = =01047

E,,., =000

HAFNIUM (Hafniom) Hf Z=172 A -~ 17849
sk IVE Fo = 1563 pf =355.107"y = 22274204k =136
(Xo)df'5d6s" 7, — 144 @y = 000382 4 = 4600 Ak, = 3380
, r,o= 81 Uy = 70 by = 1428 AR, =619 £4
ok &4 X =13 U, =149 ¢ =1330 § =4556
tved. 5.5 p o= H0SZU; =233 o =138 &5 =014
a, =15 wy = 4,2 v, =333 a =510 A" =233
ain = 390 ' A = 355 gy =120 A¥ =230
@ = 360 Epqy= =170 " =163 A" =224

abjev: 1923 — . Coster, G. von Hevesy
ocel. & kiv— a — hix. P/ mme (0= 31946 «=505,12)
' B —Lkub. . ¢ Fm3m (u=3615)
piic. nuklidy: 174 (0,18 %, A, = 173940 3); 176 (5,19%, A, = 175,94165)
177 (18,50 %, A, = 176,943 5); 178 (27,14 %, & = 177,9439)
179 (13,75 %, A, = 178,946 0); 180 (3524 %, A, = 179,946 B)
tudy: doprovizi Zr, zirken (ZrHE)SIO,; baddeleyit (ZnHF)O, a.

HAHNIUM viz PRVEK 108

HELIUM (Hzlium) He Z=2 A =400260
k.0 re =122 A% =080269 1 = —272I5() Ak = 4184
18 U, —24587 A® =000393 1, = —268934 Ak = 2392
8, U, =54416 AT = 000607 1, = —267,95 § = 126039
ox &0 y ¥ =00027 A% =000803 p, =229 8= 556
o, <0001 3y = 00035 AT =000862 5 = 00693 = 3193

44

A s n
W L ﬂm'Z ”D
e = 072 ppmn”
= 524 pp g™
¥, =097 i
v =0m
yE =100
W =107 /i
¥Z, =1 e
AR = —l1§ T
nlll

obijev: 1868 spektralné — P.I. Jansen, N. Lockyer

T= 0O0ET7 AT = (00STE Ly = 33K

= 4560 A

=081 Y piy. = 114

= 0,01941 A7 = 01033 £, = SI9K

= 002281 AT '« 01228 pra,, =227
=0141L 7 = —0.565
= (003 457

= 0872 A"
- 0,028 53 A7

=00407 A"
=043 03 A"
= 004713 A"

=

- (1493 a

= (0,272
=gan0
- 0443
= (3,570

1805 molovane — W, Ramsay, BT, Cleve
bezb. atomami plyn, pod ¢, — kub. (a = 396.3)
phe. nuklidy: 3 (0000137 %, A, =3,016.03), 4 (99959863 %. 4, = 4,002.60)

zdroj: plyny zhylé po zkapalnent vaduchu: zemni plyny (obvykle obsahuji 0.4—2,5 %
He, wyjlinedné az 9 %),

HLUINIK (Aluminium)

sk MA
(Ney3s™3p!

iz

ox.e3
trd. 2,9

a, =023
Woy = B3 H)0

=112
P = 840
objev: 1825 — M. Oersted (nerozéirenéidd kov na Zemi)

St b kov — kub. pic. Fm3m (o = 404,959)
PHE. nuklidy: 27 (100 %) ' '

mudy: bauxit ALO.xH,O s primesmi Si0y, CaS0, T0, Fei0, 4. —

o =131 o)

. =16 o«
o o= 5t U,
X =16 U,
A Zygra 1,
AT =136 U,
AT =237 A
A =20 E

i

ALO, v bauxity je 40—60 %.
HOLMIUM (Holmium)

r, = 1743

Al

- 2,36.107"
= (04 29
= 5,9H6
= 18,828
“ 28447
= 119,99

= 428

= —1,662
= 0,61

Ho

ol = 87,10

=032 A =007 7 100~ 2370
= 003706 A7 = 02046 1,

=—122315

1.

]

ty

T

AT - 03
AT = ) u16
A w1127
A - 271

R £

o/ ‘,‘-nu' - 166

g, =0206

e - 0,125

(7% = (001 600,2
d = 0,000 1785
n = 1400 036
Pl = 1000 065 €
2Y = 10000684
£ =086

Tl ¥ 73

Do ¥

Z =13

= 660,37

= 2467
= L1735

K

,:..‘ll #2.6'389
= 223.107

a

=239
=238
= 2334
= 2292

Z =67

= 1474

A, = 26981 54

Ak
Ah,

AH

P
Fiig
(g

&

F ']
o

i
2
.

~ 3%
= 10970
= 3297
= 2835
= 164,44
- (1,896
= (1,900
= |,086:
= 1,088

obvykly obsah

A, = 1649304

Aly= 1036
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(Xeyal'es’  r, =I5B @, =000171 4 = 2695 A, = 300.8

! P r., = 80 U, = 600 L, = 1428 5 = 753

ox. 8.3 X =123 U, =180 off =895 & =0,165

=155 A" =159 th =232 ¢, —B882 ¥ = +420
@, =65 A =162 AV=140 @ =951
AM=170 A =220 B3y = —2319

objev: 1879 — PT. (leve
st kev — a— hex. P6/mime (a = 35713 o= s61 Sﬁ)
f — kub. 1. € dm3m (e = 396)
pir. puklidy: 165 (100 %)
mdy: tudy Ce. Y a  lanthanoidd;,  bostnast ( Celanth)FCO,,  gadolinit
(Yjanth),(Be,Fe) Si.0 . monazit (Celanth)PO aj. '

HORCIK (Magnesium) Mg Z=12 A =24308
sk A re =1508 g =446.10° 1 = 6488 Ak —=3

(MNe)3s? r, =138 ay =00041 1, =1080 AR =3275
'S Py = 82 U, = 7686 1, —=1867 AH,= 14710
ox. &2 fe = 66 o, =15035 ¢ =173 & =3268

terd, 2,25 X =13l o, = 80,143 o =29.107" ¢ = 1025

oy =0064 EL,= 2363 A - 365 oy = 1,64 ot =106

Wy, = 25000 =583 A =157 oy = 1585 " =1206

vomol 0,13 % " =563 A* =156 e™'=1513 .y =136l

x =08 ¥ =53 AN = 154 o= 155 ol =1323
P =502 g = 1,528

‘objev: 1808 — H. Davy
stf. b, kv — Wex. P6;/meme (@= 320,72 ¢ =521 Aty
it nuklidy: 24 (7899 %, A, = 23985 04); 25 (10,00 %, A, = 24.98584)
26 (11,01 %, A, = 25,082 59)
rudy: brugit Mg(OH),, dalomit CaCO, MgCO,, magnesit MeCO;, kieserit MgSO, H,0,
bischofit MgCl.6H;0, soli 2 mafské vody (MeCl) &

CHLOR (Chlorum) (] Z=17 A =354
sk VIIA £, = 994 @Y= 140000 ¢ = —10098 Ak = 9040
(Ney3< 3p! ro=181 U =1148 ¢ = —346 A4, —412

P, r,o= 3 U, —12067 = WAL AH,=121302

oxt —LL34ST ro= 27 Us =238 p=1951 & —2295
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=44 X =316 U, = 396 o =05672 8., =165076
,W _043 =072 b, = 846 g, =2M o " =0, 788
W =450 4= 680 Uy = 6780 pt" =210 e =0948
wmoH 1% =06l U, = 9103 o =15623 & =04693
Vo =461y SU=0566  Us = 14093 ¢ =008 3 —0476

if& - 300 =049 U, =34828 ¢ —00M3214 e, = 1355
Va =225 oy =035 K, - 1,3595 ¢ =000293 A =0,149
Va, T o= 0M2ZT mlly =1367 f —0003B17 A =013
Ve =182 " =001327 m, =1000712 5 =06579 AT =0,005
pe = 68 4 =001468 % 2164 10 = 5622 agh = 0,006 4
,ﬂn? = .ua :f‘ - U,_ms i N el Ty g =316 AT = 000692
ml =079 77 = 001875 g =191 ;=283 A7 =078
m = 0303 7 =002085 g, =172 w2523 A7 = 00088
Y = 002276 Hff =154 A7 = cl,nh 4

objev: 1774 — K. W, Scheele

ﬁi'a‘.i.pl?p;pﬂit.—mt Cmca (a = 448 b =024 ¢ = 826)

i n:::ldy 35 (15,77:%. A, = IAI6BESY; 37 (2424 %, 4, — 36,965 8)

rudy: halit (kamennd sof) NaCl, karnalit MgCl,KCL6H,0, KCT; hlav
Py i syhrm hlavni zdsoj

CHROM (Chromium) Cr Z=124 A =51uue
fo =125 P =1310"%r =185 Ak =282
re =186 @, =000R5 r =262 Ak =587
ry = 89 U= 6766 T, =008K  AHL=39742
OKE2346 5. = 63 Ui=1650 ¢ =709 & =276
bal90  n, =35 U;=3086 @ =107 & =449
G =31 X =166 P-4l o, =645 A =965

W =180 By = —0913 U, =693 " =60+0,13 A" =939
X =35 E,, =074 U =%5%6 ¥ =170 AM =gy
By = —0407 A, = 458 }JW' = 1590 & 59,

objev: 1797 — LN, Vauquelin
mhe&, kov — kub, t. c. fm3m (a = 288,29)
nuklidy: i(; (4,35 %. A, = 49,946 1); 52 (83,79%, A, = 51,9405)
(950 %, A, = 529407); 54 (2.36 %, A, = S39389)
My croeait PHCEO);, chromit FeO. aro,. :
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INDIUM (Indium) n Z=49 A =11482
<k WA E - 166 A =R7.107" r, = 156634 Ah =23
(Knyad“ssp' r, =142 g = 20107 ¢, ~20800 Ah, =202
;s ree =130 G =00047 T,.=3405K AN, =243+4
ey, 23 . =8 v, = 5786 ¢ =73 s =582
tvrd. 1.2 re = 8l U, = 18869 ¢ =728 o =023
o, =1w+2 X =178 U, =3803 gy =703 o =024
way =01 EL, =014 U, =54 &M =699 & =0238

A2 =870 Eup = 033824 = 412 ¢V =69 g =0x0n
A =BRT  E. = =040y = 560 gt = 6,84 o =00155
AT = 8LE B, = —0443 4~ 515 oY = 2481077 ¢ = 00608
A =762 B, = —049 SR =0p6 ™ =203

obyev: 1863 — F Reich, F. Richter
st Kov — tewrng, T o fmmm (0 = 45979 ¢ = 494,67)
phir. nuklidy: 113 (4.3 %, 4, = 112,904 3);
115 (957 %, 4, = 114,904 |, staby [}~ #HE #, = 6. 10" 1)
rady; pHimés v sulfidickych rudich Zn a t228ich kovi,

TRIDIUM (lridivm) Ir Z=71 A= 19222+
sk VIl ry = 1360 ) =471.007F 1 = 2447 Ak = 1372
(Xeyaf" a6y, = 1265 p::'—-s.au, W0, =4130 Ak, = 3186
Fe b= 61 a,=000427 T, =0I1K AH, - 669%4
ox.81,2,3,4:56 X =220 U = 917 gl =22421 & =3548
tyrd. 6.5 ¥ =033 ;= 160 Dayy = 22654 ¢, =028
o, =425%05 U, =80 U,=268 gy =20 & =01306
@y =910 U, =580 U,=38T a =68.107 4" =14

Fijox = 110 A, = 527 U, =568 B = L1560 A2 =147
Wy = 0001 U, =718 yoo =225 AN =145

objev: 1803 — §, Tennant

atf. b kov — kub. p. 6 Fm3m (a = 383,89)

prir. nuklidy: 191 (37,3 %, A, = 190960 9); 193 (62, 7 %A, = 192,963 3)
rudy: phirodni sliting Ir s Pt Pd & Os.

JOD (lodum) 1 Z=5 A =1268045
s VILA r, = 1331 g =SB0 £ = 1135 Ah = 6217
(Kryad“ss'spt oo =220 gt = 8330 7, =18435 Ak =1645
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P e =62 g =1100 1t =553 Ak, = 23840
& =10L35.7 £ =30 u, 928 p, =11750 -AH® = 82421
g, =G62E02X =266 U = 10451 ¢ —493d AMN = 106762

. =01 BiF=227 U, = 19031 ¢ = 000127 § = 116139
v moii 0,06 ppm m“, =0M32 U, = 33 Y =4E6 & =1372
mi, = 0016 e = 0M84 U, = 42 of = 396 AG = 19342

e, = 0029 p;;f;' = 00204 U, = 7 A =0481 8§, = 260567
me, =003 no = 00240 ¢, = B3 AT =049 8. = 180,673
g =096 gy =00200, =104 AL =0315 & =0212
Y =557  E,-=05355 A =0116 ¢ =02145

=531 2 ==p35 »' =3% Y =07232

m¥ =045
L

objev: 1811 — B. Courtoic

m. fial. kryst, — ort. b. e Cmea (@ =4774 b = 1250 = 977.2)
piir. muklidy: 127 (100 %)

oridy: lautarit Cal,, primes v chilském ledku NalQy, soli z mofe.

KADMIUM (Cadritin) cd Z-4 A =11241

sk 1B r, =156 o, =683.107"¢ =321108 Ak, =553
(Kr)4ad™5st r, =489 " =337.10°" : =765 Ak =1199
'S, Fopo=114 @, =00042 T, = 058K AH. = 11180
on 2 ry= 91 U, = BS9%4 ¥ =865 & =518
twd 20 X =169 U =1698 ¢ =862 & =023
Op =24304507% =144 U, =348 g, =&02 % =0265

=501 g =103 ¢y =0317
P =TT = 11,08 o, =045

@y =20000 =118 A, = 485 N =809 A" —975

W =05 fU=100 B, =-04009 " =792 A4 =069
£ = =016 P —S0L5a" —208.107 g = T8 A% — 953
PM=585 g, =15.10" A2 =449

Objev: 1817 — F. Stromeyer

2l st kov— hex. Pi/mme, SL, (0= 297912 ¢ = 561.827)

PRE nuklidy: 106 (1,22 %, A, = 105,907), 108 (0,88 %, A, = 107,904 6)
110 (12,39 %, A, = 109.9030); 1 (1275 %, A, = 110,904 2),
L12/(12,26 %, A,~= 111,9028); 113 (2407 %, 4, = 112,904 6)
114 (28,86 %, A, = 113,903 6); 116 (758 %, A, = 1159650

Tudy: greenockit CdS; dale je obsadeno jako pl‘{mésvnulnd:l(l‘u Pb a Zn, g jejichz

ZPlacovivini <= sk,
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KALIFORNTUM (Californium) CF Z=198 A = (251{115_(]1
sk. sktinoidy Qg = 300 Upn = 1735 ry, =117 o =14
(Rn)5£7s 0o = iﬁ_‘.ﬂ_] Opy < 350 oy = 98 U, = 6,68
‘r‘s @y = 2100 Oy = 4000 Ty ™ 86 U= 126
oxné 3 Oug = 10 U, =221

oljev: 1950 — G.T. Seaborg, 8.6, Thompson, A. Ghiorso, K. Street
nejstab. nuklicdy: 249 (eozifié, r,. = 3601, A, =249,074 8)
250 (a ziiie, K-rozpad, 1, , = 131, A, = 250,0766)
251 (au ZifiE, 1, = 8001, A, = 251,080)
257 (0 7L, 1,5 = 2651, A, = 252,082)
piprava: U (110,68 7) “CT apod.

KOBALT (Cobalium) o Z=27
1256 ¢, = 568,107 £, =1494 Ak =2586

A, = 589332

sk. VIII Ty -

(Ar)3d74¢ re =162 ¢ =624.107" 1, = 2878 &by = 6280
F,, rey = 72 a4, = 000604 g, = 427 Al = 0,36
ox &2, 34 ry = & U= TAE 1. =115  Ah_ =675
tyrd. 5.5 X =191 U,=1703 e =850 AH;, =4285

@, =35 A =105 U;=3350 a = 1341077 8, =306
Wo =23 A =100 U,=513
By = =027 A™= 89 U =75 ¢ =742 AGy =025
ES, . = #1808 ¢ =1880 4 = 44 & =043 AH; =047

& = 0421 & =4z o =039

objey: 1735 — G. Brandt.
WiF. 5 kov — o — hex PGy mime, Df (= 25053 ¢ = 40892)
B — kb, p. o Fmdm, (] (4 = 35342)
piir. auklidy: 59 (100 %)
rudy: asbolit Co0.Mn0O,4H,0, andlit Co,S,.CuS, heterogenit Co0.2C0,0,6H,0,
kahaltit CoAsS, linnacit Co;, smaltit CoAs, 8.

KRYPTON (Kryptonum) Kr Z=13 A =830
sk. 0 T =201 A= 1000428 1 = —15710 Ak = 1952

(AO3dV4spt X =27 401 & =~ L000768 1 = —15230 Ak = 10782
'S, _ U, = 13999  p "™ = 3004 1, = —1572 & = l&3y7l
ox b2, 4,6 U, = 24359 g =282 py=T306 8= 6150
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@{']'1 = 7,70 & =30,73:

=2U5+1 U, = 369545 =2413 f —=-6T6d =054

ol

o = 180 U, = 525 g, =000B29%p, =540 o =025

wex —O000T9 U = 647 o —000374 p, =008 &' = 02482
wo "3ppm U, = 85 f =002327 A™ =17 A7 = Q00860
fos = LlAppm U; =111 gt o=00246 Ay =025 A7 = 000949
m =99 Uy =126 o= 00248 Al =00931 A% = 000986
Ve =60 a = U2340" = 003062 A" =0,00406 47 = 001145
Ve, —461  WbE=13978 y =034 A =0,008034™ =0,01661

Ahgy = —185 p =736 ATY = 000986

objev: 1898 — W. Ramisay, MW, Travers

hezb. atomarmi plyn: pod 1, — kub. p. ¢ Fm3m, ¢} (a = 570,9)

piin. nuklidy: 78 (035%, A, = T7.9204), B0 (22 %, A, = 79.916 4)
82 (1156 %, A, = BLII3S); 83 (11,55%, 4, = §2.914)
B4 (56,90 %, A, = 83,012); 86 (1737, A, = 85011)

~zdraji frakeni destilace knpalného vzduchu,

KREMIK (Siticium) Si Z=14 A = 78085+
& IVA o =175 g;'"—=120 =140 AR =1655
(Ne)y3s'5p’ =107 ¢ =35 1, =320 Ak =1058
By o= g = 615 1, =490 AH, =d450t8
ORE ~4,24 1 =21 ¥ = 0004 p = 146900 S - 1881
tvrd, 7.0 ne = 65 U, = B&iI51 ¢" =23 & =0669

% =016 5, = 40 U, = 16345 ¢ =2383 & =072

Wox =250400 X =190 U, = 33492 o =2525 ¢’ —078%

& =120 AT=260 U, = 45141 g% = 251 AHL =47

Lo =012 A" =168 Uy =~16677 =249 AG;, = 4115

FERTOES0 AT =49 A, = 485 g =246 5 =167
A" = 108 @ = 468107 D, = (0792

Gbiey: 1824 — 1.J. Beraelius

S lesk — kub. p. . Fildm, 0], (a = 543,072).

PHE nuklidy: 28 (92,21 %, A, = 27,976.93); 28 (4,70 %, A, = 2857649)

30 (309%, A —2987376)

‘minerdly: kienen SiO, 2 kremititany mooha prvkil,

viz PRVEK 104
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KYSLIK (Oxygenizm) O Z=8 A =159994+
sk, VIA e = OLO0178 ¥, = 66 U, = 13618 U.= 113896
1525 2p* oy =023 o = 55 U, =35116 U, = 138116
P, a,, =000021 . =132 U, =54934 U, = 739315

ox @ —3,—1,1,2 g, =00002 X =344 U, =774 Ui= BT1,387
Wy, = 472000 wy = B57% W = 2316 % gy = 20,946

objev: 1744 — 1. Priestley
pHE nuklidy: 16 (99,759 %, A, = 15994 915)

17 (0637 %, A, = 16,999133), 18 (0,204 %, A, = 17,999 16)
na Zemi je kyslik nerozsifengisim prokem:

Dikyslik (molekulimi kyslik) o,

f = —2H70 AN = 1380 gf =135 n3, =127 = 2265
L o= —IE2G7 Ak =2389 gF = 13065 mp, = 12825 0 =310

1, o= 205799 AN = 2255 gh =1,14] nhy = 1,219 & =0,1378
Py =01S17  AHE =T g = 0004477 pgy' = 1,201 10°h = 3183

L =—11§SM S, = 160546 ¢ = 0000429 ny, = LNOSS g = 06194
p =SRGS0 =132 @0 =N001331 A = L0272 a —01958
a  —04361  AGL -~ 4163 A =01929  af = L0054 = 000685
ny =10820  AHp, —-—117 A =0I51F gl = 1614 nr 1 e 0,008 94
& =117082 5, =1109 Ay =O00EFH ), = 1S8T 5 «00126]
it =081 B =15 AU =000 e, = 1487 Y= 001595
Vi =489 Gy =U9i03 AT = 0MET g, = 100166 f 019 24
Viw = 340 Gy =169 ATT = 002005 = 100053 o —DA2036
Wi, =310 oy = 00616 A" = 002438 £ = 100048 g7 =002 68
v, =283 W =09166 A = O02STS A7 = LOG04ES ;' = 002176

M, = 31,998 8

2]
VL, =261 B w088 A7 = 002638z =459 f =002282
Ve, =231 = =ople AY =078 T =3H A 0024 35
Ve =209 afey =140 AT —OMUSE g, =260 A =026 T
Vil = LT Eig — 1229 AY =003895 % ~ 1078 3" =029 08
VI =L B =069 AT 003306 2 =im2 g =033
AT, = =366 E =040 A7 =006698 e, =12063 " =004500

AN - f)ORS 66 0 =005478
bezh. plyn: pod 1 o — ort, (@ = 551 b = 383 ¢ = 345)(~257°C)
p — hex. R3m (romb.) (u= 3307 ¢ = 11256) (-253°C)
vy — kub. Pm3m, €} (a=1683) (—2237C)
zdroj: frakeni destilace kapainého vaduchu,
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peikystik — Ozon 0, M, = 47508 2
§ =—12742 AG =163 o =161 mg =12226 ¢ = 1S
n =g Al =143 o™ =157 g =100180 y % =438
4 = —S5M6  AHL =256 o' =138 p =164 ¥ =384
B = 6790 £ =235 ¢ =p0021d ;=95 Vi, =454
o = 0437 6" =188 g, =178 U, =123 VI = ds5e
Ab = 438 d =0793 AW =0222 g =030 m, =0106
Ah, = 316 & =0817 AW =p0277 W0h=4003  ml = 0097

7 =0810 AT =023 Al = =350

yyskyt: Homi vistvy atmosféry (ceonovy pis), vznikd 162 v ovadusi primysiovich
o mistskych aglomeraci mneliSténgch oxidy dusiku. .

LANTHAN (Lanthanum} L= Z=37 A, = 1388055+
sk 1B T =10 of =668.10%: = 921 Ak =829
(Xey3d' 6s? re =169 o, =000218 y =3457 Ak =3083
Bin Fio =139 M = 5577 fep= 310 Ak, =286
o 3 M =1061 wy =11,08 Byl = 861  AXD =431
td 25 X =115 U, =19175 g =6162 § =589
g, =89402F" =079 A =35 g =61453 & =089
Fyim = B8 Ejjy = —252 1), —4H8K ¢ =615 ' =095

Wy = 18,3 7L, =600K g, =591 A" =13l

a =70.107 A% =143
objev: 1839 — C.G. Mossunder
St bokoy — o — hex., Poy/mmne, (e = 3772 e =12144)
[—kub. pi ¢, Fm3m, (], (a = 529,6)

i ¥ — kub, Loc. dm3m, ¢ v (a = 4286)
DHE. mpklidy: 138 (0,089 %, 4, = 137,906 8); 139.(99,911 %, A = 138906:1)
mdy'mdy Y a Ce spolu s daliimi kanthanidy: basnasit (Celanth)FCO,, et
(Celanth) (Ca Fe)H 81,0,y monasit (CelanthyPO), aj. ' '

LAWRENCIUM (Liwrencium) Lr Z=103 A =(2561)
skoakinoily  (Rn)SE6A7F D, onE3d r, =112 puo=9d

19Bew: 1961 — A Ghiiiiso, T. Sikkekmd, AT Larsh, R.M. Latirier

Restob. puklidy: 256 (o zAf, £y, = 355); 257 (1 7dr, £ = 85)

PHpriva, *CAm (0, 5n) ““Le; "CL("'B.Sn) *Lr apod,
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LITHIUM (Lithium) Li £2=13 A, = 6941

sk 1A r, =152 g =855.107% 1, =18054 Al =432
1§ 25! K, =1225 o' =@27107" b =1342 Ak - 1954
8.5 . o= 68 @ =452500 " =2050 AM, = 1594
o & 1 X =08 b, = 5392 P =64600 § = 2912
tved 0.6 y = 05918 I, =T75638 g° =053 8, =13866
g, =T7Lx1 " =05740 4 = 249 o =36.10" &l =328
o, =945 =562 A" =858 oy =0s516 ¢ —=3405
o5 = 0037 7 = 05541 A= =848 gr o =05e7 & =353
Wy = 40 = 04917 AM =818 g =049 ¢ = 3768
B = —30401 o™ = 04548 A" = 456 G =0474 ™ =423
£ =2 Y = 0402 A™ =305 ¢ = 0457 o =427
3 =398 T =0317 p™ =033 g™ =081 oY =414
F4 = 3515 AN v 3 )

objev: 1817 — A. Arfvedson
‘ot b, kov— Kub. L e, Im3m €, (2 = 351,64)
— kub, p. ¢, Fm3m, 0 (a = 441,3) pod —133°C
— hex: P65 mme, (6= 3086 ¢ =4828) pod —200°C
phir. nuklidy: 6 (7,5 %, A, = 6.01512); 7 (92,5 %. A, = 7016 00)
rudy: amblygonit LIAIFPO,, lepidolit Li,AJ(Si0.),, spodumen LLALSIO, &,

LUTECIUM (Lytetium) Lu Z=T1 A = 17497
sk lanthanaily k= 1735 ¢f =6010"" 4, =1663 Ak =110

(Xe)df 54" 65 r, =136 a, =00024 ¢ =339 Ak, =180
Dy r o= B4 Uy = 5426 U =984  AH, = 4276
ox. &3 X =127 U, =139 ¢ =98404 & = S0
o, =75£2 P =002 Yy =287 @ =125.1077 gF =D,I5

Ty = 21 wy =075 A4, = 33  AT=128 A =167
oy = 2050 £ 50 Ejup=—2255 AT =235 A =164

objev: 1907 — €. Auer von Welshach

sti: b, kov — hex. Po,/mme, o, (a= 350,52 ¢ = 554,54)

pifr. nuklidy: 175 (9741 %, A4, = 174,940 9); 176 (2,59 %. 7 ; ¢, =24, 10" 1)
rudy: rudy Ce, Y a lanthonoidi: ewxenit (Ylanth)(NbTa)TiO,.xH,0, gadolinit
(Y. Janth),(Be,Fe).Si/0,, monazit (Celanth)PO,, xenotim (¥ lanth)PO, ).
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Mn Z=125 A = 549380
= 185.10" 1 = 1245 Ak - 257

L = 44.10°% q, =2097 Ak =4177
N = 0107 g = 72T Ak = 407
mtﬂ'”’ﬁ-? Fe o= 0 4, = 00017 f. =1095 Ak = 4135

50 re = 80 Up = 7435 no, =113 Ak, = 327
g, —133F01 r. = 46 U, = 15640 g =744 AH, = W33 14
o= 900 X =155 U, ~ 33661 ¢, —7469 5, =1736
Eiy = 1185 Gy =04% U, = 512 o =2.107"8§ = 3201
Byp. = 15415 &F =068 U = ) & =72 § -~ M3
& =066 G, = 0502 U = 95 G = 7248 5 = 3243
& =0T oy =081 U, =11927 o" =720 AG, = 142
ar =050 G =079 U, = 19646 ¢y, =065 AM = LS5

W= (861 A, =41 p"™=584 Al = 768
g = (1683 ¢, = 0838 AT = 781

objev: 1774 — J.G. Gabn
st kov— a — kub. t e, [43m, 77, (a = 891,19)
p — kub,, P4,32, ¢, (4 = 631,45)
y— kub. p. €, Fm3m, (), (@ = 386,24)
& —kub. t ¢, Im3m, 0, (a = 308,1)
piin, nuklidy: 55 (100 %) '
mdy'- braunit 3Mn, 0, MnSiO |, burel MnQ).,, hausmanit M0, manganit MaO(OH), psi
lomelan (Ba,Mn),(Mn0.),(OH),, rhodochsosit (diogit) MaCO,, rhodosit MHS!OJS}

MED (Cuprum) Cu Z=29 A =356+

r, =178 @, = Le7E0 Y =10R4S5  Ah = 20856

oo =WI6 ey =00063 = 2567 Ah =490
P =9 Uy = TmE T =896 AH, = 33761 1,2
r.o= 72 U, = 20242 o =893 5§ = 335

X =Lp5 U =363 ol = 165,107 §), = 166285

7' =336 U, =552 = 7.840 ¢ =0383

7= 333 b, =799 " = 7.924 o = 03845

n'“‘ =322 A = 465 =8 Y =DaRz
o oM =164 gy = Dd0a

w312 E, . = 0521
x,'.‘" - =0054 E., =03419 P = T35S A =403
Bagye ='0153 7 = 1435 A - e

}J;u: - 136 A = 355

- Objev: ynimg od starovéku; vasené se naléz i Gisté méd
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curv, kov — kub, p. e, Fmdm, (], (4 = 361 4749)

piie. nuklidy: 63 (69,15 %, A4 = 62,0296), 65 (3085 %, A = 64,5278)

rudy: atakamit CuCL3Cu(OH),, weurit 2CuCO, Cu(OH);, bomit CuFeS,, cnergi
CuAS, chalkast CuS, chalkopirit CuFeS, kevelit CuS, kupric Cu,0, matachit
CuCo,.Cu(OF)s, tenorit Cud aj.

MENDELEVIUM (Mondeleviam) Md Z=101 A, =(2581)
sk aktinoidy ot 2,3 =114 ryo= 96 T—t ]
(Ra)SI7¢° E,, U, =64 Uy =12 U, =123

phjey: 1955 — A. Ghiorso, G. R. Choppin, G. T- Seshorg, B.G. Harvey, S, G. Thompson
nejyeaby nukhidy: 256 (rozpad K a o, 1), = %min)

257 (rozpad K @ «, 1, = 180 min)

258 (rozpad K & w. 1, ; = 60.4d)
plipeava: “VEs (*He,n) *Md, “7OF ("B, 2pan) TTMd, “Es ("Hein) *'Md g,

MOLYBDEN (Malybdaenum) Mo Z=42 A, =Y5844
sk VIB r, =139 &) =508.10°% = 2617 Ak, =252
(Knad'ss'  r,  =1296 e =33.007" 1, =462 Ah =3125
8 F. = 93 a, =00043 7 —=0816K AN =658,
or&2.3456r, = T U, = 7099 ¢ =10718 § = 2866
wed. 55 n. = 62 Uy = 1615 o =49.107 & = 0,251
#y =65 X =206 O, =206 @) =% ™ =03l
Wy = 5 E_ = —0,200 U, =464 t =1268 A" =139
£ = 4083 3 = 2050£100 0, =612 A, =4 A% = 138
b, =68 AW =135

objev: 1778 — K.W. Scheele
sif. kov — Kub. € ¢, Tmdm, 0, (@ =314,737)
phr nuklidy: 92 (148 %, A, = 91.9063); 94 (93%, A = 930047)
95 (15,9%, A, = 94,905 84y 96.(16,7 %, A, = 95,904 6)
U7 (9.6 %, A = 969058), 98 (24.1%, A = 97,905 5)
100 (9,6.%, A, = 99,907 6)
rudy: molyhdenit MoS,, powellit Ca(Mo,W)0,, wulfenit FhMoO, ),

NEODYM (Neadyrrium) e Z=60 A =142+
ok lnthangidy r, =182 P =643107° ¢ = 1021 Ak =495

(Xeyapas' r. =163 a; =000168 ¢t =3068 Ah = 2168
5, ry,= 995 U, =549 ¢ ="7003  Ah, . =207
56

ki |

Vot 2,04 X =14 U =072 Pl =7007 AH,= 3276
. =46 A" =165 U, =2Ws3 g —68 § = 755
Wix = 239 A% =165 A = il5 =862 o =015

=888 g =0,1%

f*‘ +3910 A =167 E, =~ —2431
Al =g a" = 86.107

e =

ghjev: 1885 — €. Auer van Welsbach
padl. sif, kov — ¢ — hex,, P§ /nime, 4 (0= 36579 = 1179.92)
B — kubi t. o, fri3m, (), (a = 413}

i mwklidy: 142 (27,2 %, A, = 141,907 Sy, 143 (12,2 %, A, — 142,909 6)

144 (238 %, A, = 143,9009); 145 (8.3%, A = 1449122

W6 (17,2 %, A, = 1459127), 148 (57, A = 147016 5)

150 (S.6%, A, = 1499207, st 1,. = 510" )
cudy: hlavné rudy Ce; bastnast (Celanth)FCO,, cent (Ce lanth)(Fe,Ca)H 810, ,
monazt (Celanth)PO, &,

Ne Z=10 A= z_q.nw

=1605 & — 24867 Ak =618 gy = 0124
= 21564 r = 246048 Ah =87027 o =002973

g 2= 40562 p, = —248505 § = 146,214 57 = (03111
ox & 0 b, = 8345 p, =4330 AG, = +182 o = 003173
e =003 U, = 911 g = 22875 AHL, = —48 5= (03646
Wiy = 0,005 U, =12621 p =21654 Sy =061 = 0pazas
W = 120ppm A = 008098 o - 0453 o =186y = (4532
Wi = 182ppmo AT =035 g = 1442 g =105 %Y - 004708
Fi =123 AR =0,04599 gl = 1206 o =080 g = 005454
FE =116 A = 0B 4L g, =009 552 o/ = 168 T = QUFE02
& =09 A¥ = 005066 ) —0000900 &  =002135 5% = 0,062 30)
BRC =228 AT = 00563 s = 1000067 10h = 1708 5 = 00066 26

B o= =U345 2 = 1,000 134 o = 007210

(Objev: 1898 — W. Ramsay, MW Travers
Beab. atomarai plyn; pod 1, — kub. p. ¢, Faidm, () (@ = 436,359)
(FHL nuklidy: 20 (90,51 %, A, = 19,99244); 21 (0,27 %, A, = 20,993 95)

_ 22(9.22 %, A, = 21,991 38)
240v03: plyny zbylé po zkapalnéni O, a N, ze vzduchu.
NEPTUNIUM (Neptunium) Np 7z =93
i Mﬂl’ﬁdy ra = 150

A, = (237,045 2)
t, =640k | AR, = 41

ol = 115.107"

57
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(RYSPGA' TS ry, = 104 gl0=10S.107" 1, =2250 Ak =970
Ll S e o= 81 o =110.107 277 Ah, = 35
oxC 3456 »r, = 82 &l —000043 :(. S75 AH., = 3948

1I

G =170 r. =7 U= 580 g =46t S = 506
oz = B0, X = 1,36 U; = 1167 G = 19369 ¢’ =012
Oy =009 By, = —1856 U, =22 @ =1800 ¢ =10131
Wy =400 By = +0,147 U, =38 A7 = 63 & =018

abjev: 1940 — E,M, Me Millan, BH, Abekon
St by kov— o — kos., Pmem, 90 (@ =4723 b =488 ¢ = 666.3)
B— v, PA2, 2L (a = 4883 c—338Y)
yo— kub b, fm3m, (7, (@ = 352)
nejstab. nuklidy: 237 (@ oz, £, = 2,14.10"7); (fada Np)
236 (rozpad K 8 i, 7, > 50001, A = 236,046 6)
235 (rogpad K a o, £, ; = 410d)
234 (rozpad K& B, 1,» = 44 d)
239 (B~ 2ah, 4y = Z.Jﬂd)
viskyt: v tuddch U; umeéla pifprava: U (n, i 2n) “TNp apod.

NIKL (Niccolum) Ni Z=28 A —5869

sk, VIl re = 1246 o = 6844.107" 1, =1455 Ak, =309

(Ary3d" 457 r, =11534 &, = 0,M0GE y, =2732 &k, =626

'k P = T4 U= 7635 .= 358 AH, =430

oxe. 234 ry = 62 U= 8B oM =808 & = 28

twid, 40 X =180 ¥,= 3517 ¢ —BROT ¢ =0444

o, =454 A" =91 V.= 349 ¢ = 1331077 7 =0513

Wy = 1100 A" =909 U,= 755 gy =780 ¥ =1 770 50

E. o= —0257 AM =827 U, = 108 M0 ) 740
A =620 A = 515 P = 1708

objev: 1758 — ALF. Cronstedt
sif kov — kub, p. .o, Fmdm, (7, (a = 352,387)
piir. nuklidy: 58 (68,27 %, A, = 57,9353y, 60 (26,10 %, A, = 59930 8)

61 (113%, A, =60,9310) 62 (3.39%, A =619283)

64 (1.91 %, A, = 63.92810)
fudy: annabergit Ni,As,0,.8H.0, hrethauptit Nish, gersdorfit NiAsS, millerit NiS,
niccolit NiAs, pendandit (Ni,Fe),S,. polydymit NiS; siegenil (CoNiyS,, limaomi
(Fe,NiYO(OH ) x 1,0 &, '

58
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NIOB (Niobium) Nb Z=4l 4, =920064
& VB o =15 g =152.10"" ¢, =2468'% 10 Ak, = 28R
(Kr)dd'5s' r, = 1342 y"' 192.107¢ : =4742 Ak, = 7503
D, ry =100 @, =000396 T, —925K AHY = 7213
o E2345 ro =T U = 68 " =B8S7 & = 3640
trd, 6,0 ry = 68 U, = 1432 o = 8630 ¢ =0269
g, =LI5 X =16 U = 2504 &° =717 ¢ =028
Wy =13 A =533 U, = 383 g =76 ¥ —0297

x, - +220. A% =537 U = 50,55 i =1 960 £ .60 oy = 0,372
Bam —1099 A7 = 545 U, = 1026

A =180 A =653 A = 43

objev: 1801 — Ch. Hatchett

S & kov — kub, (¢, Tmdm, (7, (a = 330.021)

piin nuklidy: 93 (100 %)

mdy: euxcnit (Ylanth)(NbTayTiO, ¢H,0, viohit (tantalit) (Fe Mj(Nb,Ta),0, 4],

Nﬂﬂﬂ.ﬂ.}m (Nobelium) MNo Z=102 f1|_ = (255,1)
sk, aktinoidy ox &2, 3 e =013 U, =58 V=113
ms{“‘}s— ‘s, ry, = 95 v, =124

objev: 1958 — A. Ghiorso, T. Sikkeland, 1. R. Walton, G T. Szaborg
nejstab. nuklidy: 253 (c 24RC, 1, = 95 5); 254 (e 2608 1,5 = 555)
255 (cuzdfie, ¥, ., = 185%)
piprave: Py ("0, 5n) ¥'No, U (¥Ne, 6n) "No, *Cm (V'C, 4n) ®No 1.

OLOVO (Phimbum) P Z=8 A =2002

HIVA r, =A750 of = 2065.107"s, =327.502 AR = 24
ry = 1502 o =046.10°" 1, = 1740 Ak, —857
oo =120 G =0042 T, =T23K  AH,=19520

oxE24 =84 U, = 7416 =1134 § = 6480
bl 1S X =23 U, =502 o =W1107 8, =1752710
gy = 0,180 =258 U, =31934 b =067 & =028
Wi = 16 g =233 U, =423 e =1033  dTr=013
ﬁ.-fm ,,“' =2116 T, =683 o™ = 1043 o =0,155
Wt =184 A, — 4245 " =103 4 =356
P — 4oz ¥ '“ =1700' " = —pilt g™ =10291 AF =353

=388 V=20 B —00262 ¢ = 10201 A =344
?""‘ =310 .r"=1,1ss AV=163 A =151
50




abjev: xnamé jiz ve stacoveku
5t 5. kov — kub. . ., Fmdm, (7, (a = 495,08)
piir. nuklidy: 204 (1,4 %, A, =203.973); 206 (24,1 %, A = 205574 5)
207 (22,1 %, A, = 206,9759); 208 (524 %, A, = 2079766
nestahilnd. piiredni nuklidy — viz piirozené radioaktivni rady
rudy: anglesit PLSO,, cerusit PROO,, krokoit PHCHO),, Fasgenit PHCO, PHClL., galenit
PUS, jamescnit 2PUS Sb;S;, mintum (sufik) PhiCy,, wulfenit PhMaO), 4.

OSMIUM (Osmimm) Os Z=16 A=1902
sk vl ro = 1338 ¢} = 8121077 ¢, =3045L30° Ah = 167
(Xeyabesdtes’ 7, = 1260 @, = 00042 ¢, —5030 % 100 AR = 3566
D, Foo= B0 U, = BT T, =0655K  AHL =787 16
ox. & 10z 8 rp= B0 =170 " = 2261 £ = 326
tvrd. 8,0 T = 58 Uy, =25 o =22.581 & =0128
g, =153+07X =22 U, =43 o =50.107 & =030
Wy = 0,003 U, = 99 ), =54 a® =610 A" = R80
£ = 0082 A, =483 U, =68 gy =201 A =876
U, =89 S = 2500 AN =870

objes: 1803 — S. Tennant
o, b, kov — hex., P6/mme, %5, (0= 273,38 ¢ =431,95)
i nuklidy: 184 (0.02 %, 4, = 183,952 6): 186 (1,58 %, A, = 185953 9)
187(1,6 %, A, = 186,9560); 188 (13,3 %, A, = 187,956 0)
189 (16,1 %, A, = 188,958 G), 190 (26,4 %, A, =~ 189,958 6)
192 (41,0 %, A, — 191.9...)
rudy: privodnl slitiny s platinovimt kovy; osmindium {iridosmin) (3055 % Iy
2746 % Os: 2—13 % Pt; 615 % Ru; 0,2—1.5% Rh) & jiné ditiny s Pt'a Pd.

PALLADIUM (Palladium) Pd Z=46 A =1064
sk VI re =1374¢ =993,10°%, =154 Ak =1653
(Krjad'® r, =183 @, =000377 ¢ =310 Ak =330
'Sy re = 80 U, =~ 83 ¢" =120z AH =3782
ox. 8. 2,4 re, o= 64 U, —1943 7 =12088 & = 31,57

o =111.107 ¢ =10.245
o= 1043 25 =024
21 = 10,31 g = 14RO A 20
oM = 10,185

tvrd. 4.8 X =220 U, =329
w, =60L1A =716 U, =406
Wiy = 00075 47 =718 A, = 483
50 = 4533 AV =730 B, =095

abjev: 1803 — W.H. Wollaston

“ a

b kov—kubi p. e Fmdm, 0, (a=38902)
g muklidy: 102 (LO%, A, = 101904 9); 104 (110 %, A, = 103,903 6)
105 (222 %, A, = L04804 6); 106 (37,3 %, 4, = 105,903 2).

_ 108 (26,7 %, A, = 107.903.89); 110 (11,8 %, A = 109,%.. )
vudy; privodnd shitiny s platinovimi kovy a €% s Aua Ag
PLATINA (Platinum) Pt Z=78 A = 19509+
. VIl re =313 ¢ = 985107y  =1772 Ak = 1009
(Re)AreSA'6s’ £, =1295gF = 1061071, =387 L 100 Ah, = 2897
s o = B0 o, = 0003925 ¢ = 2145 AM, = 5657
T'F.‘!.'L_E_-?-.'@:S.ﬁ ry = 65 U, = 89 e =21470 s = 4163
rd. 8.3 X =228 U,-1853 a =91.107 & =013
oy, =9%1 A =762 U, =288 ofy = 1891 ¢ =01326
Wy =gm A =734 U, =413 o' = I8 82 ¢ = 1865
AE = 231 A =730 0,55 ¢ = 18675 T = 41,035
AL =1290 AT =T2 U, =75 "™ = 18,605
A= 101 A7 =T29 A = 565  E.—= 1118

‘objev: vnfimd ji2 ve slaroviku
svid koy — kub. p. ¢, Fmdm, (] (a = 392,33)
piir. suklidy: 190 (0,01 %, A, = 189.960);  192(0,79 %, A, — 191,961 4)
194/(32.9 %, A, = 193961 B); 195 (3389%, 4, = 194,064 8)
196 (25,3 %, A, = 195,9650); 198 (72 %, ‘A, = 197,9675)
:'tsliﬂy:' prrodnf slitiny 5 ostatnimi platinovymi kovy, hlamé s Pd; ve formé suifidi
A Brsenidi v rudach Ag, Au, Cu a Ni, '

PLUTONIUM (Plutonium) Pu 7 =94

A, = (244,064)

sk.uhnmd; Foo =162 @' =1414.10"" = 6l AH, =288
@ﬂiﬁ"‘h’ r, =is U, = 55 =323  AH = 3335
=0

(3
rs. =108 U, =130 Leq = 122 AH, ., =377
0%.8.3,4,5,6 ree = 93 U, =235 feey = 203 AM., = 0669

;}: =210 r, = 80 U, =395 o= 3T AH _, = 0619
AL =252 n, = T3 g =IBBI6 g, = 453 AH,.. =002
B = 200X =18 —54.00°% gy, = 477 AM,., ~ 1858
ey = L006.A" =616 g = 17,77 T, =05K AH, =364
:;a,:.__: = 1099 40 =670 g =17,19 P =850 L 550K =515
g =560 A7 = 790 g =15.92

o ) C.P =335 2 =3590
e ~ o » 7 et
My =120 op, = 170 pfY - 1599 = 3699 cf:;‘ = 37,02
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=170 0., =250 o =1648  C'=3431  C, =376

st )

oan= W ops= T2 g = 16623 c;‘,‘:' = 35.40 | 4.. =351
Opa= T8 jrea=1011 ¢ =16548 =16185 Ol =414
Oy = 18 Onn= 196 g™ =16310 Cin = 418

ohjev: 1940 — G.T. Sesborg, EM. Me Millan, J.W. Kennedy, A €. Wahl
sti by kovt o — monakl, P2/ m, (@ = 6183 b =4822 ¢= 10063 i = 101" 47y
fi— tonckL & G, 12/m (4= 9284 b = 10463 ¢ = 7859 i = 92" 08))
y— o poe (0= 31605 b= 57628 c=10144)
b — kub, p. ¢, Fm3m, €, (&= 463,71)
& — tetrag. L ¢ (a=4701 ¢~ 4389)
£— kubi L e Im3m, 07, (@ = 363.6)
nejstab, nukhidy: 239 (2t =24, 10F 5, A = 2390522)
240 (o0 ZAT, £, = 65807, A, = 240,054 0, spont. Sigp.)
242 (a 2k 1, = 379.10° A, = 242,0587)
204 ( Zit., :,( = B 107k, A = 244064, spont. 3tép.)
pprava: 20 (0,28 ) Pu, 29U (4n.2(17) “Pu apod.; Pu je obsazeno v uranovich
rudich, kde takevymi reakeemi ke vanika.
Pa Z =~ 84

POLONIUM (Polonium) A = (208,982 5)

sk VIA 5, =176 ¢ =140.107% 1y, =254 AH! = 100
(Xeydr*saes6p’ r, = 1673 a,, = 00046 :‘ =962  AH = 1RSI
P, re =230 gy = 00070 g, = 18—58 AH, = 1443
ox. & =2,2,3,4,6 r,, = 65 U = 843 g" =831 AH= 1256

Ouw <00N  ra= 36 U, =198 @ =934 S5 — &8
Wy = 41070 X =20 U, =2543 g =% ' = 23
E.., =063 U, =381 U, =612 U, =73 ' o= 2300

objev: 1898 — M. Curie-Sklodowska
st . kovi @ — kub, Pm3my €, (a = 3359}
P — romb., R3m, @3, (@ = 3368 o= 9§ 14 06")
nejstab, nuklidy: 209 (rozpad c a K, 1, = 1035 A= 208,982'5)
208 (rozped c a K, 1,,, = 2931, A, = 207,981 3)
210 (a zatit, £, = 13844, A = 2009829, nejuzivansysi nuklid,
#droj Gistého @ zhfeni)
piir. nuklidy: 212'a 216 — fads ““Th; 213 — fada Np; 210, 214 g 218 — fadz *°U;
211 w215 — fada U
2droj: rudy U a Th; uméla syntéza: "Bi(n, i) “"Po.

24

Pr Z=39 A =1409077

k. lanthancidy re = 1825 gf = 68.10°" 1 =—93514 Ak =480
: | @y =000178 ¢ =3017 Ak =236
Sy Py <1013 T = 542 f,= T2 Ak, =226
: Fe = 92 U;=1055 T, <025K AN, =355
g, =15E1 X =113 U, =262 g =6475 § =732

Wy = 553 Al =120 W, =395 i, =6769 & =190

5 = 43780 AP =125 U, =5745 o —65.107 & —pis2
Eip = —2462 A"=13a2 A - 27 e = 664 v =g199
ﬁ’fh = +2’86 .

objev: 1885 — €. Awver von Welshiich
sticb. kov: @ — hex, Ph/mme, &, (a =36725 © = 1183,54)
f—kub. p. o, Fmdm, 0] (0 = 413)
piir. suklidy: 141 (100 %) ' '
mudy: oy Ce a daliich lanthanoidiy cerit (Celanth) (Co,Fe)H 81,0, monazit
(Celnth)PO, aj.; ddle produkty topeni Th, Ua Pu.

mmmm (Premethium) P Z=61 A = (144913)
sk, lanthenoidy r, = 181 U, = 555 g =1038 Ak = 88
(xe)nt‘ﬁs‘ fw =163 U, = 1090 f, = 2460 AH, = 2638
: rye = 98 U, =22 ¢ =726 § = 7205
ox. & 3 X =115 B, ==2423 p"=722 & =085
:q..'.il_"_"- sm ey ™= lm . . i;!';" = 17.%
Wy =407 g = 25000 A == 13:4

objew: 1045 — J A Marinsky, L.E. Cléndenin, €D, Coryell
SE kov — hex., P6,/mmc, S, (@ = 365 ¢ = 1 165)
nejstab. nuklidy: 145 (K roepad, ¢, = 17,75 A= 144.913)

6 (K a b rorpad, 1, = 710d, A = 1450, )
W7 (| rozpad, ¢, = 2,51, A= 146915)
%NL pro&nkty ftgpn( 17,

(Profactinium) Pa Z=91 A = (231,0559)

aktinoic W =161  ¥,= 580 i =1600 AH, = 14,65
%‘U}f’ﬁd"fs’ o106 U—113 o= 3300 an', - 460,35
foo = 91 U, =205  to, = 1170  AH, = 6072

. .. v whp i )
L P T, = B8 U, =364 o =153 5 = 519
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L 7

Gy = 20 X =15 T, =14K g =1387 7 =021 PRVEK 109 (zatim bez nizsu) Z=109 A =(2661)
Oy = 1500 woo = 1.10°" a, = 99,107 {:‘:‘] =005 & Vil (transaktinody) (_Rl'l)sf"ﬁd'?_g Fur

. 1982 — tym 2 Darmstadtu v NSR
priprave: “7Bi (VR In) 109 — o 266iC, 1, = 0,0055 (= *107),

abyjev: 1917 — O. Hahn
stE. kov: @ — tetrap. b o (o= 3889 ¢ =3417)
fi —kub, (a= 381)

riejstab, puklidy: 231 (d Togpad, ., = 325001, & = 231,0359) RADIUM (Radium) Ra Z-88 A = (2260254)
233 (B~ rozpad, 1, = 27,04, A, = 233,040) l _ _ -
230 (rozpad K, B~ aw, £, = 1.7 d, A, = 230,035) k. HA T = 130 r, =235 o= 960 Al = 426
adroj: rudy U s Th; uméla syntéza: ““Thin,fy) "Pa apod. i‘@h}?&’- @uri = 12 | = 143 t, = 1400 Ah, = 648
. _ Oy = 20 X =088 o =50 A, =15
PRVEK 14 — KURCATOVIUM Ku Z=-108 A =(2571) fx &2 O = 36 U, = 5219 AS=186 § = 7
sk. IV B (transaktinoidy) {(Rn) 57 '6d’ 7s 'Fs wpx = 12,107 B = —=2916 U, = 10,147 & =012
objey: 1964 — tym vixleis  dstavu v Dubné «objev: 1898 — M: Curie-Sklodovskd, P, Curie, 5. Bément
nejstab. nuklidy: 257 (@ zafig, £, = 35); 239 (n#AhE £, = 45) SiF b, kov— kub.
260 (a 74FiL, 4. = 0.35) (bjeven jako prni) ‘nejstab. nuklidy: 226 (e 4%, £, = 16221, A = 226,025 4, fada **U)
phprava: “Pu (“Ne,4n) “Ku, OF (70, 4n) YKu apod. 22K (B zék, 1, = 5,77, A, = 228,031, fada "Th)
i e 223 (B i, ¢, = 14840, A, = 2250. ., fada TN
- NIUM Z=105 A =(262) = 2250, p)
PRVEEC IS (A 4 . (H_ﬂ) . A8 223 (@ 7hE. 1), = 11,7 d, A, = 223,018 6, fada 2°U)
sk. VB (transaktinoidy) (Ru) 511 68°7¢° o 224 (a7, 10— 364.d, A = 2240202, tads T Th)

rudy U & Th,

abjev: 1967 (1970) — tym védei z mezindrodnfho dstavy v Dubné
ngjstab, nuklidy: 262 (o zafie, 1, = 40s); 261 (0 2808 1, = 1.85)

260 (a 28, 1, = 155)
pHprava: *“Am (“Ne,dn) “'Ha, Bk (0,50) “Ha, *CI{"N,4n) "“Ha.

Rn Z=186 A =(220i75)

Fa=218 g, = =Tl Ah= 1226 5 =00213
U =10748 1, = —6L8 Ah= 7430 3 =29
Ui=214 5 = =715 & =17610, A4~ =000327
U; =294 p; =67 ¢ = 00936 AT =0,00364
U, =44 L= 10435 & =004 A =000445
U, =55 A =636 & =00% VS =500

PRVEK 106 (zatim bez nézyu) Z=106 A = (2631
sk VIB (transaktingidy) (Ran) 564675 D,
objev: 1974 — 1fm 2 dstave v Dubné; nezivisie 162 tym v Berkeley
peipeve:. “CY (10, 40) P06 — ozl =035 Uy=67  gh=44 X =20 P8 =130

TG (90, 7) 106 — charabterizace nokdido nenddng; ohdobné je tomu u,=97 & = 000673

‘s produkty reakei *"Ph a “¥Ph s “Cr. objev: 190 — E.F. Do
PRVEK 107 (2atim bez nfzvi)) Z=101 A= (2581) "ﬂﬁ;ﬁml plyn; pod 1, Fuoreskuje .

; R Peistab. nuklidy: 222 (o2 268, 1., = 3823 d, A, = 222,017 5, fada L)
o : ag s 13 g 3}

sk. VII'B (trankaktinGidy) (Rn) 56" 6d’ 75 IS 211 (o K ac = 158 4 = 2108906
objev: 1976 — tym z mezmarodniho listavu v Dubng s 210 (rozpad K a @, £, = 2424, A, = 209,989 7)
peprave: MBI (UCn?7) LT — 1, = 00025 L ©F rudy Ua Th s pedzemni vody 2 jejich oblsstiy viz radioake. fady.
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RHENIUM (Rhenium) Re Z=75 A - 186207
sk VIIB e =137 gy =1914.107" ¢ =318 Al =178
(Keyd0osa'es’ v, =120 ¢f =130 o =5600 Ah, = 3418
. F o= T2 Q™ =00031) T = LEFTK AM, =TTt §

=372

et LaE7 . = 56 ol TV =000198 oV =21033 y

tord] 7.0 X =19 U, = 788 a¥ =67.3007 & =01366
o, =H8545 E,=0300 U, =166 gy =188 01 ¢ =0138]
ey =110 U, =79 U, =3 A =486 e = 0,135
gap = 71 A, =496 U, =~38 AR =480 e = asé:
Wy, = (001 Iy =351 AW = 466 Po=200
2 = (369 V., =65 A 430

abjev: 1925 — W. Naddack, J. Tacke, 0. Berg

<df. kov — hex, P6y/ mme, &%, (8= 27609 = 44583)

piir. mukdidy; 185 (37,07 %, 4, = 184953(); 187 (62,93 %, A, = 186,956 0)
rudy: ve formé ReS, a Re.S, jako pimési v ruddch Cu'a Mo

RHODIUM (Rhodium) Rh Z=45 A =1029055
sk VI p =135 g =431.00% ¢ = 1963 AR, = 1253
(Krydatsst o, = 1252, = 00042 o, =3730+100 Ak, = 32380
o Fe o= 75 ™= DOM63 ¢ = 1244 AT, = 557 x4
oxE12346 %, = 62 U = 746  gl'=12423 § =u8
tvrd, 6.0/ X =22 U, =1808 e =807 o =02A7
o, =150 L5 B, =0600 U, =3106 dy=l08+02 & =028
W = 0001 B, = 0600 U, =461 yh=1970+30 A" =151
P2 =108 By = 0758 Uy =671 A, =498 AT =150

U, =84 ' A = 47
objev: 1804 — W.H. Wollaston
&F. b kov— kub. p. ¢, Fm3m, 0, (a = 380,30}
e nuklidy: 103 (1060 %)
rudy: piir. sliting s Ft, Pd, Os, Tr a dile v rudich Cr, Cu a Ni.
RTUT (Hydrargyrum) Hz Z=B80 & =200
% IB =160 o}y —I4193 o =—— 38862 Ak, = 11,62
(Xeyaf*5di6s 7, = 1486 ¢ V' =136202 1 =35666 Ak, = 291,70
s, r,=131 p* = 136078 T, =413K AH, = 613
ox. & 1,2 ry =12 @ =135055 n =~1677 & = TN

W @15 X 2w
o 3755 g =058.407"
- 3120 g —9084.107"
= 2000 ;= 00009
oy =49 U, = 10437
Wiz = 007 U, = 18756
Ban =013 Uy — 382
B = 0851 A, = 449
ﬁnlt = 0,920 nt = l_r!_s —."‘.g
\ﬁ = ~0,137 r‘f.l‘,; = LA 74
2 ==0667 A" =782
==039 A" =830
= 036384 A= 047
P - 2.305 ' = 48543
i =32.90 Y"‘ = 460 £ 10
= 89,68 ' =433
@ —O0RW00 M =400
e =169% PN =3
uHiw— Zfimé jiz ve sisroviku

¢ =135832
o = 135708

¢ = 13,5585

¢ = 135512
g = 135413
¢ =13530
o =135291
gV = 135217
o™ = 134973

ot =134729

o = 134486
"= 15,4244
g = 134003
o =133762
o"=133522
9l1ll — |3'233")
¢ = 13,1148
o =127 5

ot = 12,8806
¢ = 127872

n =TT = 174560
& =35 o " = 0,136
5 = 0000182 ¢ %= 0,181

" = 1,855 c:;. = 0,140 9
n 176 oy e 01140 3
U & = 013817
Bt = 1618 &' = 013908
iy =155 = 0,138 08
7 =149 o) = 01380
0= 1430 = 1571
o= 1407 &% = 01364
" = 1367 M =01357
7" =133 o 01352
=129 ey = 0,1354
1 = 1268 o = 01371
= 1240 i, = 0103 60
™ = 1130 ¢ = 0,103 60
" =1052 U = 0,10364
7 = 0995 .c,’:};‘i = 010376
§™ - 0050 e = 0,004 13
i = 0921 G = 0,114 89

199(16,9 %, A, = 198,968 3); 200 (23,1 %, A, =

201 (13,2 %. A, = 200,970 3): 202 (29,7

204 (68 %, A =2039735)

HgSe
t benzen 2 mg dm %

ﬁ L

1 (Rubidium) Rb
T =475 p‘" 12,5.107*
r, =26 ol = 23,15, 10°¢
e =147 a2 = 0006
X =082 u, = 4177
Ph = 857 U, = 27,28
1"” = ss _U_g =40

14-dioxan 7mg dm~",

Ziw=37

4, = 36,89,

= 685

L =283
= 14340
o= 1332
Q?i; = 1463

al. kov; pod ¢ — romb, R3m‘ St = 29925 a= 71')'41136')

nuklidy: 196 (02%, A =1959658), 196 (10,1 %, A, = 197,966 8)
199,968 3)
Yo, A= 201,970 6)

rudy: holdmm Hele, kalomel Hg,Cl,, livingstonit HeSb;S,, rumélka (cinnabarit) Hes,

A, = 854678+

Ab, = 274
AR, = BOT
AHL, = 8087
8 = 7678
“II.I 169198
6, =0335
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Wy = 90 S —geR L, =526 ot = 14505
g’ =06734 A" =383 A, =216 gt =14498
7 = 06258 AL=582 E.p=—29 o' | 4469
= 04844  AL=581 x =019 g, =910

7 =03234 A = 333 g, = 341077
objev: 1861 — R.W. Bunsen, G. Kirchhoff
stF, kv — kub. . o, m3m, ¢, (6 = S70)
ptir. nuklidy: 85 (7217 %, A, =849117)

87 (2783%, A, — 86909, j zhc 1, =5.10"1)
2droj: phimes v rudach Cs 8 K, soli z moiske vody, mineraln vody.

RUTHENIUM (Ruthenium) Ru Z=44
sk VT P, =134 gl = 76107 f =2310
(Kr)4d'5s' r, = 1286 o, =00045 f =4100
F, Fo= 61 U= 7364 T, =0493K
ok —2, 18 X =22 U= Wl oY =14
tvrd. 6.5 y =042 &,= W47 o =12437
@, =30L08 U, =119 U, =47 a =9510"7
wye = 0,001 A, =471 U= 63 gy =109
B,y = 0455 ti, = 81 ¥ =23250
Eyop ™ 02487 U, = 100

objev: 1844 — K K. Klaus N
StF b, kov — hex, P6,/mme, T, (a = 270,53 © = 428.20)
piir. nuklidy: 96 (5,51 %, A, = 95907 6);

90 (12,72 %, A, = 9EM61);

104 (18.58 %, .4, = 103,905 5)

rudy; osmiridium (viz Ic a Os), phimési v ruddch Cu o Ni; daliim zdrgjem jseu hytky

OE (187 %, A, = 97,9053)
100, (1262 %, A, = 99,903 0)
101 (17,07 %, A, = 1009, . .}, 102 (31,61 %, &, = H01,9037)

-

,{: = 03634 5 - 5820 X =117 v, =2 =740 & =957
& = 0380 Ty =0 = +847 4 =27-32 g =096
i = 0,243 Wi = 65 B = —2414 A =133,

cbjev: 1879 — L. de Boishaudran:
stf. & kov: @ — romb,, R3m, 45, (a = 8996 o = 2313)
P—kub. . c, Im3m, &, (a=40T)
phir. nuklidy: 144 (3.1%, A = M438117) 150 (74 %, A = 149,9170)
152 (26,6 %6, A, = 151,919.5); 154 (22,6 %, A, = 153922 0)
147 (15,1 %, A, = 1869146, a zéf, 1, = 106 . 10" r)
148 (11,3 %; A, = 147, 914 6, o 7df, 1 = 1,2, 10" 1)
149 (139 %, A, = 1489169, a Zi, r,,, = 4. 10"%)

A, = 101,07+ - i .
s wdroj: rudy Cea Y, predeviim bastnasit (Ce lanth)PCO, & monazit (Celath)PO .

Ah, =257
Ak, = 6400 Se =34 A, =T899+
AHL = 6485
s = B/ =140 gi. =001 & =217 Al = 663
¢ =023 =16 U = 9352 & ~175345 Ak, =177
& -0 =107 W, = 21,19 1 =+6849 AN, = 2272
A -t e =191 U, = 308301 = 40 AH, = 467
AN =T il = 66 U, = 42944 1. —40-50 §, = 4244
A0 = 115 7, - = S0 W = 683 1 =150 & =032
Woe =0.0680  p, = 42 0, = BLI0 4, —=1493 g' —3088
T =008 X =255 U, =1554 p =27200 g™ —379
_d" = 1,37 A =481 A, =472 P =499 g =3I_A6
. a5 =482 B, =094 ¢ =448 o =66.107¢
A = 483 AY =0818 o' =425 3 =028
AL =10,519 g’ = 428 7 - g8l

objev: 1817 — 1.1, Berpslis

po rafnaci PL .;m'wg{m hex, 3,21, 4 (0 = 436325 c = 495.962); palymeri
Bese Tty — monokl, P2/m, €. (@ =954 b=9R3 =116

RUTHERFORDIUM viz PRVEK 104 — KURCATOVIUM e B =oragy, tlrnoléku!srmsci r o
SAMARIUM (Samarium) Sm Z=62 A =15036+ s m:nn'ljiux:zs: Vo (=931 b= 307 c= 1 285 = 93'08);
&, liilaneidy  r, — 1802 ¥=8.107 1 =1072 Ak =724 S amort tery. priek y 11:Se. cemnd sklovitd modifikace
(Xe)4t 65 re =162 o =017 o, =1790 Ak =l 20 muklidy: T4 (07 %, A =738225), 76 (002%, A = 759192)

F, rg =0 B, = 564 o= 924 Ak = 2[!._-" 77 (?‘,53 %W, A, =T769199); 78 (23,52 %, A, = 77,917 3)

ox £ 2,3 ro= 964 U= 1107 Po=7536  AHy = 200 B0 (4982 %, A, = 79916 5); 82 (9.19%, BLII6T)
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rudy: berzelianit CuSe, crookesit (CuTLAg).Se, eucairlt CuAgSe, klausthalit PhSe,

naumanmit Ag.Se, zorgit CuPtSe,, tisty Se (vedong).

SIRA (Sulfur) 5 Z=16 A= 300664
sk, VIA A =14 & =1900% & =dder dh =287
tNe)’l'—‘k- Mo osas pE =afa0¢ 4 =182 BF = S50
v =80 oF =3ssagt £ o=aeal s = m,guls;
on & 3246 g = 3 g =LA X =104 AR = 4950
verd. 2.0 re = 80 g eagant @ = 1280 Adn= U3
oy = 0002 X =258 P =9510F fy = Y54 AN, =ZI698
W =250 gt =S gt =4S §r o=-3 S = 30,054

B = —0M1621 g™ =118 @F =13.100 £' = 75 & = %%
B = QA3 g™ = 941 U, = 0357 G —19mi Al = 0B
w —19579 7V = BT U = B3 BET=30 Ay =1,
. =207 WY o= 676 U, = s34 =l0d Abigy = 13265,
W =22452 4™ = 673 U, = 4730 A =70 A, = 168,

=208 A=A U = T268 o =0403 Al = 23RS,
= 1998 g =19000 U, = S50 @ = 2067 Ad, = H02,55,
iy, = 1,929 g = A0 U, = 280,93 ;;‘ - 1,957 .;_J‘i'.'uJ :i";ﬁ?&
- 1,890 wU =R A0 on =072 = bl
g =352 W =ga00 B =077 e =Lie2 Sta -4 BIES_‘ 3
g = —a8s 7Y =000 G = 0754 A =214 5, —B08ss,

m i} A -
25 ——0ass  w =40 ¢ =07y @ —leM A tr:i?f
- UAE M = 26400 GF = 0610GS) O = 1 AL =0 7
Jo=gos3 7t =100 g -0l @n = 1S M

RLO 7 o= 5400 o =09 @ =ama AT =027
pPTI R o= 2000 o =1dR) gV =a773 oAp =iase
S sy g™ o= 20 R =123 @™ LT Ay =OME
N sy oy =00 GP =123 @0 =175 Ay =04
n —sks o =00198 g0 =113 oY =1 AT =013

P SR P = 0007 ¢ =102 &Y =1gr AT ~0IM

¥ ; = Ul i‘n b5 tfm = 1667 AN = 0,157
S ) 1;"" = 00192 5 =100 - W =rdt
J md0g8 o = 0053 ¢ =riz ¢ =1ed AT SO A
K. =056 = D0I64 [ =003 g~ he0 M =0

0 020 A = 5 =0305
TR OO T & s
O A =154
* b fize v Konuike « rovnovaion kapalini (nmé cykly S))
** polykrystalickd sira

objev: mimd jiZ od saroveku

7a

sorfni neko < Fadou alotropickyeh modifikac:
ot po € Fddd, 93, (2= 104646 b = 128660 ¢— 2 848,60) stabilni o

}grmwkl. PAé %ho(@=1104 b= 1098 c = 1092 = 96°42)) stabilni ol

s5C o

¥- moaokl. b ¢, B2/e, ¥ (a=139% b=1316 c=929 f=91'28)

e&rm (r= 64035 & = 11512)) — keystaly molekul S, sestabilng
_ o sirs (plasticka sir) — linedn etdace (—S—),, stab, od 160 C do'cea 350°C
’ﬁmlidr F2(9500%, A, — JLOT2ZOTY; 33 (10,75 %, A, =32,97146)

34.(4,23 %. A, = 33,967 88); 36 (0,02%, A, — 35,967 09)
st sira; sulfidiche rudy kovis, hlavee Cu, Fe, Pb a Zn; siranové rudy Ba, Ca, Mg,
; primyslove se ziskava 1é2 jako vedlej§i produkt pii odsitovini ropy & uhelngch

M (Seandiun) e Z=121 A -4495592

r, =164 pI'=06610" 1, =151 Ak =372

fe =1439 o, =00042 ¢ =283 Ah,  =7450
re= 139 U= 654 4, =133  AH!M <3665
X =136 U, =1280 g =29890 AH, =3778
A" =157 ), =2476 @ =320 8§ = M
AZ =158 U, =T34T «, =710 & =0568
=207 yP =077 A = 35 Gy = 0491

Lﬁtr 1876 — L.E Nilson (predpovédéno Mendiojevem 1871 — ckaborium)
st kov: @ — hex, P5,/mme, %1, (@ = 3309 ¢ = 526.8)
 B—lub p e Fndm, ol (a = 45400
nuklidy: 45 (100 %)
thoetveitit — Kfemiditan Se obsah. 7 35% Sc.0, a pifmési Al Fe, Mn
-Sc provaa lanthanoidy v jejich rudach.

(Natrium) Na Z=11 A =2298T

o= 1890 gl =4477.07 4, = 9781 oAb =132
Fao= 150 o —4985.10°" o, —8829 Ah, =37545
n,o= 97 g, = 6750077 g =368 AHL = 10732
X =093 ol =960.0107" 4 —22356 & = 51,30
Fo=1822 g = 13030070 p =256400 8, = 153,60
#9 =182 = 1658. 10" ¥ =71.10"° & = 1,228
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woe = 26000 P = 1720 @ = 2003.10 S g = 09728 oy = 0204
W = 105% Y = 1620 Ussy = 450 ¢ = 09674 o = 1381
po=131107 0 = 1520 U, = A3 = 09514 ey = 1,385

P = 19710~ #7 = 144 U, = 41286 g, =09270 (c/c)) = L103

P = 000 968 ™ = 30 Y, = _?'1.54 o =00037 ".".. =%gi-}
P = 004008 T =204 U, = 9887 ¢ =08805 q*; =045
P w0577 A =1355 U = 13839 o™ = 08T 0 " = 0,340
FU=321F  A° =134 A =205 o™ = 08331 '?"«» =027
PO =132 Al = 1192 @i =00043 o = 08089 4 = 0,239
S0 ~asge Ay = 871 Buo=—271 @V -0787 g0 =020
o= 1180 A= 8075 P =+070 "= 0760 g™ =093
PN = 2650 A= G645 Bk, =781 oM =0735 " = 0178
p'"" = 5257 ANV = TLI3 o” =078 " =067

A= 6653 T = 0,164

ohjev: 1807 — H, Davy
SF. b, Kov: (o) — kubi toc, Jr3im, @5, (& = 429.06)
f§ — hex., Poq/mme, 9, (8 = 767 ¢ = 6154)
piir. nuklidy: 23 (100 %) . o )
cudy: halit (kamennd sal) NaCk: Na(1 z vyschljch w_h:_ly'ch- jezar @ & mofe, borax
NauB,0.10H,0, chilsky ledek NaNO, thénardit NaSO, 8

STRONCIUM (Strontiun) Sr Z=38 A, = 87,62
sk. A F, =215 gl = 23,107 § =769 Ah, =1047
(Kr)5s’ o =19L4 a,—0005 =138 ah, =1 871
&, rs, =112 T, = 569 byop =233 A, = 1638
ox &2 X =095 U =11030 r =340 5§ = 523
frd. 1B Ey=—2898 U= 43,0 o = 2,627 ) cgf = 0,36
g, =121 Ejvg= =410 Uy= 57 o'l = 206107 c‘,f’ = 0,301
Wi =300 =303 U;=1L6 oy = 2375 A= 36,4
£ = 4105 YO0 =284 U= N8 0= 2,314 AF =354

},_jhr- = 267 ‘4\- = 2.59 ‘?ln’ll =" z'zb A =328

objev 1790 — A. Crawiord, 1808 — H. Davy (piiprava &istého Sr)
StE. b, kove o — kub. p. ¢, Fadm, OF, (= f08 48)

P _ hex., P6,/mme, 93, (@= 432 © = 706) nad 233'C
v — kb, te. Imdm, O (a = 485) nadﬁi!')(, _
. ooklidy: 84 (0.5 %, 4, = 83913 4); 86 (9.9 %, A, = 85,3094)

12

v

87(7.0%, A, = 6908 9); BR (82,6 %, A, = 87,9056)
udy: celestit SISO, stronclanit SrCO,.

gimm (Argentum) Ag Z=4a7
"f_gl Fiy = 1445 [JﬂJ = 1.59. ln__‘l__
OIS r. = IM2 o, =00081 o
3 i r- =113 A% =14700 "
Qﬁ-i‘— 1,2 #p. = B AT =19300 @ = 19710778 = 4255
o 27 & 1.93 A™ = 16800 0= 58310 TS, = 17248
'é'. —6‘3.8 =064, = 7,576 A - (G 100 gﬂ‘ =933 ‘:"\ - 02350
W =01 U, =249 A = 1930 " =9HE G5, =01927
P =0EZ U, =38 A = 0 ¢ =921 ¢ =008
A = 426 A= 850 ¢ =910 g =00155
X OIBE A 28 g™ =891 " =00442
Eop= 1980 o2 = 427 AT =45 ‘.:Ihk - 0,108
X = =018 A = 435 AT = 397 o:km - 0,187
AT = M AT - 382 _q.vw — 0,285

AL = 107,868 2+

= 96193 Ak =1107
= 2212 Ak —2356
=10498 AHL = 2849

0

‘objev: mamé jii od starovéku

Stf K. — Kub. p. ¢, Fmidm, €, (@ = 408.62), 63, = 10501

P?k-mklldy: 107 (5".33 Yy A, = 106,905 09); 19 {‘5‘8,1? Yy ;= 195,9“47)
tudy; Gisé Ay argentit AgS, corargyrit AgQ), petzit (AgAu)Te, proustit AgAsS:;,
pyrgyrt 3AgSSh,S,, stefanitSALS Sh,S,, sylvanit (AgAujTe, &j.

TANTAL (Tuntallim) Ts Z=73 A = 1809479+
& vB T =146 g = 12451005 =208 Ak =1733
:()tg)_w-'sa.'@ Fa =134 g5 =320.1070 g =5425 Ak, =4170
T e o= 6B S =504.107 T, =-447K  AHL=T7820
ORE2345X =15 a, —000383 ¢! =166 & = 4150
ma.s A" =574 U, = 185 a®  =65.107 & = 00604
Gy, =2E1 A ~515 Uy =162 P T L T
Mo =20 A" =577 U; =2 o), =150 ¢ =o1424
. =0849 AW - fo8 U, -3 A =425 & =014
2W=0685 ¥ =2150 U, =45 e =12

1802 — A.G. Excberg

*"&'_i____llk_'_\l:_'— kub. t ¢, Imdm, (. (@ = 33074

PYE nuklidy: 180 (0,012.3 %, A, = 179,941 5, f~ 4 K rezpad. ¢,, > 102 1)
1BL (99,988 %, A, = 180,9480)

EES
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rudy: eusenit (Y lanth)(Ta,NbJTiO, ¥H.0, fersusonit YTaO, tantalit (cotumbit)
{Fe,Mn)(Ta,Nb),0, .

TECHNECIUM (fechnetium) Te Z =43 A = (989062
sk, VII B r, = 1358 @) =69.107" ¢ =2172 Ak =230
(Kr)4d’ 55° r, =1371 U= 728 1, =487 AH, = 636
i Py = 56 U;=1526 T, =773K & = 3349
oRE2456T X =L U, =295 0 =1149 & =0245
G =2243 E,,=040 U,=43 o= 11563 o =024
@y = 26 =427 U,=59 o =R06.107° A =509
g ==0 ' Uy=10 A =44 A* =506
i =94 AW =501

objev: 1937 — C. Pernier, E. Segre
sif, kow — hex, P6/mime, @, (4 = 2735 ¢ =4388)
nejstah, muklidy: 97 {K roepad, 1, = 2,6, 10"r, A = 96,906 4)
98 (P zariE, 4, = 1,5.10%r, A, = 97.9072)
99 (7 26Hig, 1., = 215.10°y, A, = 98,906 Z) nejdostupnés
zdroj: produkly dgpeni U, vyterck je asi 27 mg “Tez 1 g =U
Syntéza: Mo (H,2n) "Te; *Mo ('H.2n) *Te apod.

TELLUR (Tellurium) Te Z=52 A =12760
k. VIA r, =160 g =000436 t =449+03 Ak = 1401
(Kn4d®525p" = 137 o, = 00038 1 —9899+£38 Ak =479
P, A o=127 0, = 9009 =38 Oh, = 43
ox & —2456 r_ =211 U,=1860 & =62 AH, = 196,71
wnd. 2,3 me= T0 U, =279 a =168107 & = 4071
g, =47TE0L .= 56 U=3741 g5 = 35797 & =gan
Wi =005 X =240 U, =5875 =857 AY =197
B, =—L143 3 =178 U, =707 o =572 AE = aAm
EL,.= 0368 M=165 U, =137 o™ = 5,66 A™M =173
¥ =—031 A, =495 AT =588 A0 = 202

objev: 1782 — EJ. Muller

of. & kov— hex;, P3,21, &5 (o= 445,59 ¢ = 592,69)

e, nukliddy: 120 (0,09 %, A, = 119.9054); 122 (246 %, 4 = 121.9030)
123 (087 %, A, = 122,904 2, rezpad K, 4, = 1,2. 10" 1)
124 (4,61 %, A, = 123,902 8); 125 (6,99 %, A, = 124504 4)
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126 (18,71 %,.A, = 125903 2); 128 (31,79 %, 4, = 127,904 7)
130 (34,48 %, A, = 129,906 7)
rudy: altait PHTe, calaverit AuTe,, coloradit HgTe, hessit Ag/Te, petsit (Ag.Au)Te,
rickardit Cu/Tes, sylvanit (ApAu)Te,, tetlurit TeO,, tetradymit Bi,Te,S aj.

ERBIUM (Terbitm) Th Z=65 A= 1580054

sk lanthanoidy 7. = 1783 oy =116.10™" 1, =13a0%4 AK, =58
(Xe)af5d'6s™ r, =161 U, = S8 4 =280 Ak =245

ry = 1923 W, =12,52 I, = 1289 Ak, =278
ox &34 Ty = B8 U, =210 ¢ =8253  AM, =3887
o, =410 X =121 A = 349 g = 8229 O

W = 091 A =104 A= 9,56 ¢ =18.1077 g =082
Fo = +1210 A7 =1Ll AT =147 g =812 By = —2.391
objev: 1843 — C€.G. Mossander

sth. b, kov: o — hiex., P6,/mme, 5, (a = 360,10 ¢ = 569,36)

~ p—kub. toc, Im3en ¢, (@ = 402) — nad 1389 °C
piie. nuklidy: 159 (100 %)
mudy: ridy Ce, Y @ lanthanoidi euxenit (¥ lanth)(NbT8)TIO,#H,0, mionerit
(Celanth)PO,, xenotim (¥.lanth)PO, a daldd,

THALLIUM: (Thallium) Ti Z=81 A = 04474
sk A r, = 1704 6 =18.107"¢, =3035 Al = 21,1
'(r)_(_ﬁ}_lﬁ“j_d“-‘&’-ﬁg‘r“ =537 g =T.00", = 145710 Ak, =795

Pin re =136 o = 00048 1, =230 Ak, = 168
oxo € 1,3 By = 95 1, = 6108 T, —238K Al =1822]
. 1,2 X =208 U, =20428 ¢ =118 & = 664

Gy =338 =45 U, =2983 u —28.10° &, =18085
Mig =045 M —a5p A = 384 M =11289 I =013
p = —0336 =385 P = 01333 ¢V = 11250 & =012
Soene = 12520373 PP = 1333 4T = 1113 AT =460
g' = 0249 Y= 361 p*= 13332 o™ =110 AT =46

2 = —0,158 P = 53329 @ = 1077 A =243
objev: 1861 — W. Crookes
R kov: (o — hiox., P, mme, 5, (a = M5.66 ¢ = 552,48

B kub. v e, Fm3m ¢ (a = 388,2) nad 230°C

FUn nuklidy: 203 (29,50 %, A, = 202,972%); 205 (7030 %, A, = 204,974 5)
rudy: ziskivi §e jako vedleil produkt ze sufidickych nad Pha Zn .
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THORTUM (Thorium) T Z=%0 A 2320381

fodkinoidy r, = 1798 pf=14.10""r =1750£30 Ak =#0
(R)6ATTE  r, =165 a.= 00038 1 =4200% 300 Ak = 2340
E; re. =103 U= 695 1., =1400 A, = 598 4.6
X ELIE K, =95 Uy=115 1, = 138K §  =5337
tvrd. 3 ¥ =13 U, =200 e = 11724 < = 0118
o, =74%1y =051 U;=288 a =M5107" A =540
W = 96 Ep= —1899 4 = 342 A™ =543

objev: 1828 — J1.J, Berzelius
st b. kov, radioaktivni jed

o — kub. p. &, Fm3m, €}, (¢ = S0843)

p— kuly e, Iedm, €} (2 = 411) — nad 1400°C
piis. nukdidy: 232 (100 %, @ #4868, ¢, = 1.39. 10" 1)
rudy: thoranit ThO;, thorit ThSIO,, obsazeno v udach La v monazitu {viz Ce) a2 6 %,
Tm Z=—69

THULIUM (Thulium) 4, = 168,934 2

sk lanthanoidy r, = 1746 @ = 79.1077 t = 1545415 Ak = 1046
Xe)dr'es r, =157 oy = 000105 ¢, =1725 AT, = 2474
. e = 87 U, = 618 T —22K § = 740
o2 3 X =125 U,=1205 ¢ =9318 & = 0,160
o, = 11816 B, =—2278 U,=2371 « .  =116.107" ¢ =219
wye = 0,34 ¥y' =154 A" =168 AP =169

alijev: 1879 — PT. Cleve

sti b, kov — hex., P6,/mme, @5, (0 = 35375 ¢ = 555,46)

piir. 'nuklidy: 169 (100 %}

rudy: rudy Ce a Y, eusénit (Ylanthy(NbTa)Ti0,:xH,0, monasit (Cefanth)PO;,
xenotim (Ylanth)PO, a dalii

TITAN (Titanum) Ti Z=22 A =478
sk IVE r, =146 g =42.107" 1 =1668 Ak =400
(Ary3d 45 r. = 1324 o, =00033 1« =3287 Ah =880
'F., Fe= 94 U= 682 b= 882 Al = 50

o £ 2,3, & re, = 76 U,=1358 T, =039K Al =4699
terd. 6,0 roo= 68 Uy =23491 ¢ =457 § = 363
0, =61+02 X =154 U, =43266 a =—82.107 G = 000126
Wiy = 6300 P=204 U,=9922 gy =1 % =0,009%
76
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Ban = MO0 A" =219 A =433 Y= 1600 o = 0300
e - —{13’58 dlul__ m? e g L] 3 14 " -

B = 0 T P =01333 P =188 o =054
PR = 312 £ =11332 ¥ =058 & -052

objev: 1790 — W. Gregor
ooel. & kov: @ —Hek, PS/mme, 9 (0= 295111 ¢ = 468,453)
fi — kub. e Im3m; £, (@ = 328.7)
prin nuklidy: 46 (8,0%, A, =4595263), 47 (7.5 %. A, = 46,951 8)
48 (73,7 %, A, = 4T948);. 49 (5,5 %. A, = 48,947 87)
56 (53%, A, = 49944 8)
rudy: anstas, brookl, Tevcoxen a rutil — vie riné modifikace TiO,, ilmenit FeTiO,,

;uuwkﬂ CaTi0)y
mn.lx (Carboneum) C

. Z=6 A=1201
fsl;:_._lV'_A: Wi = 200 o= 712 U = 1125 AG;, =671,289
1925 2p° Woue = 28ppm 4 = 67 U, = 24383 AH = TI667
By Wy = MOppm Al = 60 U, = 47887 5, = 157968
GE=A24 o CH0TC r =260 U= 64492, = 17349
= 00034 fe= 16 Us=302077 U, =120+06
Gy = 00005 X =255 U, =480981 U, =126
_&qw___' vi andmy ji% ve Starovéku

phin nuklidy: 12 (98,893 %, A, = 12 presné); 13 (1,107 %, A4, = 13,003 35)

1.4 _([5' e, £, =5730% vinka kontinudlné v hornich vrstvich
a atmosfiry reakei: "N (n,p) “C) -
#iroje: phirodni grafit, diamanty, ropa, uhli a organické fatky, (uhlicitanové minerdly

ao WI — standardni alotropickd modifikace uhliku
“ VIBIEVDAME kryst. — hex., Poy/minte, 4, (o = 16,12 ¢ = 670,79)

ha =3367 £35S = 5744012 ¢ = 2,265

L =3750 +50 & = 0,710

P = 16670
d.0,5—1,0

A, = 250
A= §0

Oy = 209—223 w, = 00005
@, = 015107 g, =10
@ =238.007 gy =0T

o= 137510 % i, = 20

% r==—322
x ——03
e = =48

Digmant — bezb, kryst., kuby p. o, Fdim, ), (a = 356.676)

% =~ 3550
H=13gy

AGT = 2,900
AHT = 1905

e =13513
a =39.10°°¢

o, = 3.10%

A =004

my = 24173
y = —59

7




=350-35 A% =990
A = 700

pi=13GPa
wed. 100

& =237 b )
= 05091 AH, = —39541
* trojoy bod: diamant-grafi-kapalny C

phechod geafit ~ dismant nastiv pii ¢ = 1530°C 3 p = 60GPa,

o Z="92

URAN (Uranium) A, = 238,29

ik, sktintidy r =153 2 =320 = V1323208 AR =267
(Ra)5F6d' 78 r, =1385 q, =00021 0w = 3818 Ah, =1877
L, ry =108 Ly = 608 ., = 667 A= 117
o 63456 K, o= 8% U, =1201 g, = T2 Ahy o, = 205
tvrd. 6.0 e o= B4 U =5 & =190 AH, =527413
Wy =40 f, = 80 &, =368 « =107.00" F = 50,20
g, =785 X =13 A, = 363 g = 18,108 8§, = weon
ous = 95 agu=U6S A =270 o =1B06 & =012
G =105 Gou =580 AF =705 gf =1727 e, = 00%Ws
guid = 202 Gon=00005A™ =291 "= 1700 ¥ =150
Ee = =108 =12 PRl £

Ey oy = —0,607

cbjev: 1788 — Klaproth
st kov: @ — ort. b. e, Cmom, &8 (a= 285,360 b — 586,984 c—495,532)
B — teteg., (¢ = 10759 ¢ = 565,6) 661—772°C
y— kub. too, Im3m 2 (8 = 352.5) od 772°C do t,
piir nuklidy: 234 (0,005 %, 4, = 2340409, « 248, £ = 248 . 10° i trvale vimiki
2 MU — viz rezpadové fady)
235 (0,720 %, A, = 233,439, o AT e ™= Ty 13,1000
238 (949,275 %, .»".‘ 238,030 8, o Zdk, 1, ; =451 .10°r)
rudy; cammotit K, (U0,),(VO,),4H,0, smalitice (nasturany) WOy, 5 primesmi oxida Fb,
Th & Ra, tjujamunit Ca(UO)(VO ), x T €, ulrichity U0,.U30, 5 primésmi axidi O
T g).

VANAD (Vanadium) v Z=231 A =509414+
<k VB r o= 1381 @F =248.10°% 5 =180 £10 Ak, =329

AaPe o, =1224 B =252.107" =330 Ak, = 8710
¥y peo= B8 gl =2740°% T, =531K AH = 5142
GxE 2345 £, = T4 o =00033 ¢ =61l § = 289
wid 6-7  r.=— 63 U~ 674 o = BRL 10T 8, = 1821
o, =506 roo= 59 Uy =1465 &y =53 & = 0A88

X =163 U,= 23100 A* =307 ¢, =050

A =412 U= 407 A"=31p =050
;6 = 6523 =368 ¥ =1950
U, = 128,12 AT =1351

mlﬁﬂl — M del Rio (pivodné neuzpdno), 1830 — N.G. Selstron
v oV — — kub, t c, Im3m, (], o (7 = 302,82)
L@wldndy 50 (8,24 %, A, = 49 04T 2); 51 (99,76 %

_ L A, = 50,944.0)
1 mmetil‘K,(UOn)VO. AHO, patronit V.S.x8, sulm;t 3CuS.V.S,, vanadinit

W (Calcium) Ca Z=20

A, =408
e =1935  of =351.007 5, =RWFZ  Ah - 2308
e =1736 pf =46.00°" o, = 1482 ah, =380
r. =118 a, = (),M4 57 L = 464 Al .p= 120
e =9 U= 6113 g =154 AN, = 1778
¥ =100 U, = 1187 W =2210"F 5 = 416
B}y = =380 = 50008 PN = 0000717 5, =154775
o= —2868 U, = 6710 ¢ =148 o =0632
A'.' =206 o= oM =152 =051
A =201 U,=10878 o) =1365 & =071
A% =152 A, =287 o™ = 1331 &, =079
e =124 Gy =095
1808 — H. Davy

SE B, kov: @ — kub. P ¢, Fm3m, €}, (a-=558,2) do 464 'C

B— kub. 'L ¢, ImB3m, (], (a=447.7) aad 464 °C

P nukfidy: 40 (96,941 %, A, — 39.96259); 42 (0.647 %, A, = 41,958 63)
43 (0,135 %, A, = 42,958 T8); 44 (2,086 %, A, — 43,955 49)
46(0,004 %, A =d459537); 45 (DIST%, A, =47,9524)

Uy apatit Ca,(PO.),, anhydrit CaSO,, flvorit (kazivec) CaF, fluoro
B a ) Cak, fluoroapatit Ca,(PO,).E

Vobix (Hydrogénivm) H Z=1 A =100797
é; J
k1A re o= 46 n = -25934 AR = 86 g, =001
%ﬂ: r, = I8 1, = —25287 Ak =4519 e = 000085
e re =154 f = —2300  AHL = 217997 ' = 0,003 36
=Ll o, =0  p=1307 8 =130570 4™ = 000615
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= {3 2 5. = L4507 =10,007 67

G =032 X =220 &
Wi = USI0 Uy = 154N = = 00760 & =142 ,‘,n1 _ﬂmgl 3¢
wy = 08% U, = 1359 g = 00708 o =143 ;f_ - D008 76
A% =723 AT =02 ¢, =000138 G =143 o =008 9
A s A =glans g = 0e0GEYRE o = 1029 A* = D086
A% =00 ATV =01555 7= 000866 Gle = 140 = 0M60

A = 01022 A = DI6LS mpy o LUOTY g =002a76 g =00138]
AE = 00269 AT =01665 Af = LOGOIIE e =660 g =00155

AR =006 AN = U746 dy = 128 pr =T =IO R
AS =00150 AN = 01867 4 1000268 T =2 ) e
A 00587 A% = 01971 Eyn - Optesmt = 12095 47 = 0010R
A ey AP = 02106 B~ =223 ¢ ~opy

objev: 1766 — H. Cavendish
bezb. plyn; molekuly Hy; pod ¢ — bex., Pé./mme, Gk (@= 376 c=613)
phiz. nuklidy: 'H (protium) — (99,985 %, A, = 1,007 825)
' H (deuterium) — (0015 %, A, = 2,014 0)
synt. nuklid: “H (writium) — (4, = 3,016 05} B~ 76, t, —12261)
2droj: voda, ropa, organické doutening; nejroziitensfd prvek ve Vesmiry,
Deuterimm — viastnosti By
1, o= —254.50 Ak = 52 = 14,20
1, =—24948 Ak, =31 & - 14496 _
fy = =254 AHL = 220673 e = 1032 AT =115 AT =01406
B o= AT04 S = a4Es g™ = 0170 AT = 0193 AT =00435
o= -2375 Sy =12%24 ¢ = 00016 AT =0,1235 AP = 01467
p. = 1660 U, =158 ¢ =0138%0, ATV =280 AT =166
o, = 0,000 51

A =426 A7 =0,1394
Agt =10,137 A =013%7

2 )

Writinm — ylastnosti T
o= —25253 ot — —24811 ¢ =0000281 A =125 AP =134
ps= 2155 - —229 5 = 0,000 006 AfK = 68
tritium venikd jederngmi reakeemi v hornich vrstvich atmosféry. odkud difundui
K povrchu Zemis jeho piirozeng cbsah v H; jeo odhiadovin na 10717 %,

WOLFRAM (Wolframum) w Z=7 4 =18385T
sk. VIB Fo =137 gh=55107" § = 3387 Ak = 13-!.:
Keydfisdtes’  ry — 121 Gu = 0,005 1 t, = S5660 Ah, =4 siﬁ
By ro= 70 &, =758 Ty=00IS4K  AH, = H48

%

on %1436 e =62 U, =177 ¢ =192683 & =32
wrd 7.5 X =236 U= " =46.107 o™ =00888
=185 105 Eipy = =019 U, =35 pof =177 & =0135

A i 3 ” :
s = 15 By = —00%0 U, =48 A7 =165 M =n,151
B =0 Yo =250 U,=61 A =173 A% =163

: A = 455 4 =177 AT =115

objev: 1783 — L. de Elhugiir a E de Elbuyar
& kov— kub. L, In3m, (7, (2= 316,524)
plir nuklidy: 180 (0,1 %, A, = 179,947 (), 182 (26,3 %, A, = 181,948 3)
i 183 (143 %, A= 182,950 3); 184 (30,7 %, A = 183,951 0)
_ 186 (28,6 %, A, = 1§5.954 3) _
rudy; euprotungstit CuWO,, scheelit CaWO,, stoleit PEWO,, tungstenit WS,, tungstit
HWO,, wolframit (Fe,MayWO,, ve formé WO, je wolftam obisazén i v nékierch daliich
muddch Ca, Cu, Fe, Mna Pb. .

Xe Z— 5%

= 20} Hy o= 1000 TOL
=235 7 =1L001238 o,
N = 12127 & = 3686 0
mE2A6E 0y = 2,7 ¢ =aew i
Wy =245 (158 =31 ™ = 3520 1
g =100 B, =145 g =30 p = SEAl G* =037
G =10 U, = 5 o = 34075 o = Lio0 S = 0,181
: =8 v = 2087 P = 0066 &t = 0,196

A = 131,30

= =182 Ah = 1749
= —10B12 Ak, = 5330
=—1L7% §F =169373
= ELA4G Sy = 80,1

- 1659 oF =063

Ly
=1 i = 2726 P =1533 A% =10,206
=126 on'' = 2845 PN =13466 T =027
=0,00382 g;' =2,041 P = 3440 G - 0200

=G0515 gy - 1677 P =74.93 o e 0245
= 000569 g, = 00054071 = 456050, e — gy

: = 000703 V' = 20,32 o =04250 oy w0339
e = (008 70 1 =10.81 We = 51,08 & =0,1583
03958 A = 000992 V. = 554 M =712 ooy =166

= 0¥ B, =418 VE = 740

%M-— W. Remsay, MW, Travers

B, m plyn, pod ¢ — kub. p. ¢, Fri3m, (5, (0= 625)

__iwxey 123 (00 %, A, = 123906 1); 126 (0.1 %, A, = 1259042)
128 (1.9'%, A, = 127903 5); 129 (26,4 %, A, = 128,904 §)
130 (41 %, A4, = 1299035). 151 (21,2 %, A, = 130,905 1)

A, = =14

0 | l 81




132 (269 %, A, = 131,904 2); 134 (10,4 %, A, = 133905 4)

136 (89'%, A, = 1359072)
#droy: frakeni destilace zkapalnéneho veduchu,
YTTERBIUM (Yiterbium) Yb

Z=70 A, =17304+

& Janihingidy r. = 1939 gf =294.00774 = B19 Ak = 4428
Xe)af'es n, =157 g =00013 7 —11N AH, = 1523
‘. re =9 U = 625 = T2 Bh= 10,1
ox 2,3 ree = 88 U, =117 o —RU9  § = W
o, =3I X =12 U, =252 g, =6977 & =015
W =266 B = —2267 47 =39 @ =290

& =041 A =354 AN =343 o, =656

aljev: 1878 — 1. Marignae (nerozisil od Luy, 1907 — G Urbain
S b kovi 4 — kub. p. ¢, Fm3m, (3 (a = 548,62)
p— kub. L. ¢, Im3m, €], (2 = 444) od 792 *C oty

phir. nuklidy: 168 (0,1 %, A, = 167.9339), 17031 %, 4, = 169,934 9)
171 (143 %. 4, = 170936 5); 172 (219 %, A, = 171,936 6)
173 (162 %, A, = 172,9383); 174 (31.7%, 4, = 173,.939.0)
176 (12,7 %, A, = 175942 7)

rudy: viz Tudy yiing 4 cenl.

YTTRIUM (Yurium) Y

Z=30 A — 859059

sk B r, = 1795 ¢f =65107 4 = 1522 £ 8 Ah =1931
(Kr)4d' 55" r, = 1616 " = 835107 & =13338 Ak, 4350
Dy Fop = 893 @20 = 1340071 r = 1478 AH, = 4247
ox. &3 X =122 o =170.107 0 =442 5 = M4
g, =131E008 U, = 638 P =181.107" @ = 00027 & =029%

= (L300

we =3 b, =1224 ¢ =00027 & =0351 ¢

B,,=—-2312 U=z =110 @ =0368 et = 0318
¥ =25 U =618 A7 =112 oM 043 0 =032
A, =31 i =TI A" =117 dro—gsty o - 038

objev: 1843 — €.G. Mossunder (1794 Gadolin ohjevil rudu Y)
st by kow: @ — hex,, PO/ mmc, S5, fa=36474 c = 573.06)
P kub, t o, Im3m, (5, (a = 408)
phir. nuklidy: 89 (100 %)
rudy: euxenit (¥ lanth)(Nb,T2)TiO, 2H.0, gadolinit (Y, unth)y,(Be.Fe) 81,0, yenofie
(¥ lanth)PO,; dile je obsazeno v sudich Ce & v apatitech (viz P).

w

W(an] In Z=730 A, = 65,39+
: | re =138350) =546.10"r =41958 Ak =102
v, = 121367 = 3531077y, =907 én':: = 1756
fy = 88 " = 35107 7, —0875K AH,=13042
ro = T4 @ =357.107" " =7133 § = 41:51
cordl 2 X =18l & =002 o =710 S ~ 160875
o, -0 L0 A" =117 U, = 93 g —Hl]l]"t-.il'#: -tlii;z's.‘
ok =85 _ AT =116 U, = 17964 4 =608.107 B =‘t)‘ﬁ%
Byu— 07618 A" =112 U, =39722 ¢, =68 &% =071
£ =018 Ay =178 U, =594 o = 6562 % =293
P =758 ¢; =317 U, =825 .-f’" =e:411 2 = 0,386
W 224 U, = 108 g™ = 6370 cgu, - 0,450
P 188 A =433 ™ =625 &, - 0480

mlﬂ‘-ﬂ — A5, Marggraf (12 ve starovéku se rudy Zn pougivaly pi virohé mosas
namodr. sif. b. kov— hex., P6./mme, ©L, (8= 266,45 ¢ — 494,51) . :
ipiin. nuklidy: 64 (486 %, A, = 63929 1); 66 (27,9 %, A, = 65926 0)
67 (41 %. A, = 669721): 68 (18,85, A_.;ﬁ?:9219)
 T0(06%, A = 699253
kakimin Zn.8i0, H,0, sfalerit ZnS, smithsonit ZnCO,, willemit Zn.Si0,, zinkit

- (Zirkonium) Zr

Z=40 A =922
oo =159l =400107 1, - 185242 Ak, =252
o =454 o, =004 1 =358 Ak, =560
= fie = 1£ U = 6835 ., — 867 Ah., = 422
i e = Up= 1313 T, = 061K AH, = 6088
o Som TP Ui-n® -6 s = %
A S 1120 U, =343 o =6.107 & =078
ol __1,_529“;1 = +134 1L =815 o =560 A =232
Bip ¥ = +155 4, = 3RF 3 = 1480 A» =2‘2:1

1%:-17” AY =218
%h. = M.H. Klaproth
TR g — heu. Fos/mme, &, (@ = 323168 ¢ = 514,764)
i B.f‘ kub. 1. ¢, fm3m, £, (a = 360.90) .
%Wﬂl TRy 90 (514 %, A, =8Y.904 3); 91 (11,2%, A, = 90,905 3)
92 (17.1 %, A, = 91,904 &), 94 (17,5 %, A; = 93:902).1}




.Ex-nr = l,llﬁl

96 (2,80 %; A, = 959082, i zaf. 1, > 36,1070
rudy. baddeleyit Zr0;, zirkon Zr8i0,.

ZLATO (Aurum) Au Z=79 A =195
sk 1B re =442 ofF=55.10" f = 106443 Ak = 644
(Xﬁ)df"iﬂwﬁfl' y, =133% E)u)l- =206.107" & =2807 Ak, =175
’sl.'t fie =137 of =2, 0 e?ﬂ oG .ﬁH‘ =682
ox & L3 b = 85 my =083 ¢ =19200 & = a4
mu X =25 U = 9,225 al™ =147, '[ﬂ“ S'N = 180,30
0. =YKBE03 A% =1710 U, =208 gy =17260  of =003
Wy =0005 A =280 U, =30 e =17221 X = 00137
B, =169 oS00 A, = 476 o™ =170 &% =003

“‘W 420 A™ = 313 o™= 16850 ¥
AR = 385 A = W o= 1180

=0.103

Eur:+ - 1401 cl\.ﬂl =018

¥ ==z A" = 318 AT = M8 #0 = 1070 o =020
A = 315 AT = 285 #¥ =100 £ =010
‘ohjev; zndme jiz ve starovéky

2 kov— kub: i ¢, Fmdm, €3, (a = 407.86)

phir. nukfidy: 197 (100 %)
rudy: 1yzi Zlato; calaverit Aulc,, pewit (AgAu)Te, sylvanit (AnAg)Te..

FELEZO (Ferrum) Fe Z=7260 A =3558dT+
sk VI pe =124 g™ =3270077 f  =1535 Ak, =281
(Ar)ad'as o =UM0 g =g10" f,  =2750  Ah =6340
oA L3456 1. = T4 gy =139.007" g = T6E* Ak = 307
EU rey = 64 ey = 000651 ey = W7 Ak = 163
wid 4.0 X =183 U, = 80 . =130 Ak, = (12
gy = 2S6E005 A" =835 U, = 16 ¢t =783 AH, = 4185
wie = 33N A =84 0, = 651 o =123.107F = 2738
B, ==041 A% =720 U, = WA & =20.107s, =103
B, =—0031 A% =613 U, = 75 w o=236.107" <% =00ueE
Bogy = 011 A% =387 U, = 9 o =78 g™ =0
A% -3 AT =380 U, =125 g™ —g97. G = 00sS
AVE - 05, AT =297 U, =15106 o™ =68 &= = 00124
A =97 AP =387 P, =230 g =606 F = 00sS
AT =gl AT =299 A7 =470 y =3I g™ =026
AT =372 AR =309 AL =462 PO =t =0aeE
AT = 3 A =38 AL =46 H =257 g =084
84

ey ffﬂm, e (a -Mﬁﬁ) — feromagnetické
v e, Tm3m, C" Tl
; b poc, Fdm, (‘ﬁ, (@ = 364,67)
.-...mt.e.!m&m.ﬁ (a=29322) — paramagn
4 (5.8 %, A, = 539396), 36 (91.8 %, A, = 55934 9)
1 %, A, = 569354); S8 (03%, A, =579333)
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NMAHd AAZYN INQAZVYIOZIO 2€

f;nr:;:cam atka) tesky anglicky francoursky némecky nisky
Ac aktinium Actinium actinium Altinium AKTHHYEN
Ag stiibro silver argent Silber cepebpo
Al hiinik alurninium aluminium Aluminium AMOMHEHUA
Am americium americium americium Americium aMepHLMH
Ar (A) arpon argon argon Argon APTOH
As arsen arsenic arsenic Arsen MBILLIAK:
At (Ab) astal astatine astatine Astatin ACTHTHH
Au zlato gold or Gold 301070
B bor boron. hore Bor 60p
Ba baryum barium baryum Barium Bapui
Be (Gl) beryllinm beryllium glucinium Beryllium Gepuanii
Bi hismut bismuth bismuth Wismut BHEMYT
Bk berkelium herkelium berkelium Berkelium BepKenud
Br brom bromine hrome Brom HpoM
C uhlik carbon carbone Kohlenstoff FIACPOLL
Ca vapnik caleium calcium Calcium Kanbumit
Cd kadmium cadminm cadmium Kadmium KanMuH
Ce cet cerium ecrium Zer HepHn
Cr kaliformium califormium califormium ‘Kahformium kanuopHHR
ol chior chlorine chlore Chlor xJop
Cm curium curium curium Curium KIGDHR
Co koball cobalt cobalt Kaobalt KOBansT
Cr chrom chromium chrome Chrom XPOM
Cs cesium cesium césium Casium Leand
Cu med copper cuivre Kupfer MEjib
D (="H) deuterium deuterium deuterium Deuterium IEATCPHI
Ty \flyspl‘i:-:\ium dysprosium dysprosium Dysprosium | ABCOPOIN
|| Znatka s = |
EErs : ::ﬁ?‘“m :Lﬁ“i"m ﬂﬂfmum Einsteinium fHITCARAR
Eu europium cu Eopium o Eﬂwm e
F fluor fluon S Extopiug CRPOTIIH
Fe 3 EUR fluor Fluor dhrop
felezo iron fer Fi e
Fim fermium formium fermiurm i meness
Er (Fa, Fe, Vi) francium francium francium Frankium dﬂi‘-pMHM_
Ga gellium gallum pllin Gallum e
Gd gadolimum gadolinium 2 lini .rallmfn‘ i
e ;Emmium i gado llmvum ngqhnl.um TRJLOHHHUT
. vodik htiogen ﬁc‘; T;“‘:?n Germanium FepManIi
(Ha) (hahniurm) YENERE Wasserstoff BOOPO/1
" (niclsbohrium).
¢ helum helium héli . I
g[ (€t) hafl.'lium hafnium celtllt:lr:l 2;::!::110 :.;;-::Lﬁ .
Hf; 2;“; mercury mercure Quicksilber Py
A holmium holmium Holmium 4
i (J’) jud ioding ode L ibMHH
In indium el 1 ; Jad. MO
Ir indinm kit lnt;um ]“_d'_““" HEHIH
K drasiik haur MR ll'ldfllm WPUEHH
Kr krypton EO i potEan Kahum KTl
(Ku), (RE) (kurzatovium) " _— e s
(rutherfordium)
f{:.a :i;:ha" benfimone lunthane Lanthan nawtan
Lu (Cp) I:Jle::lir:m :“:1_1\1_1!1 w5 Lithium AUTHE
Lw (L) rin l: \::::::um :uteuun:f Luteiiutg NTeLui
awrcneum Lawrencium AOYpeRLHi
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68

Znacka : E
(star§i zniatkd) tesky anglicky francouzsky ncmecky rusky
Md mendcleyium mendclevium mendelevium Mendclevium MCHACICBIH
Mg hefeik magnesium magnesium Magnesium MurHmi
Mn mangan manganesc manganese Mangan Maprasen
Mo molyhden molybdenum molybdénc Molyhdan MostHbHeH
N dusik nitrogen arote Stickstoff asor
Na sondfk socliam sodium Natrium HETPUH
Nb (Ch) niob columbium columbium Nioh HROOWH
Nd neodym neodyrmium neodyme Meodym HEONMM
Ne neon neon neon Neen HEOH
Ni nikl nickel nickel Nickel HHESTH
Np neptunium aeptunum neplunium Neptumium HETITYHHI
o kyslik oxygen oxygene Saverstoff KMCJOPO
Os osmium osmiium osmium Osmivm QMM
P fosfor phosphaorus phosphore Phosphor thocchop
Pa protaktinium protactinium protactinium Protaktinium APOTHKTHHEH
rb olovo lead plomb Biei CBHHEL
Pd palladium palladium palladium Palladium AR IuH
Pm (Cy, ) promethium promethium promethium Promethium TOPOMETHR
Po polonium polonium polonium Polonium 1OAOHEH
Pr prascodym prascodymium prascodyme Prascodym TPA3EOIHM
Pt platina platinum plafine Platin NAATHEZ
Pu plutonivm plutonium plutonium Plutonivm nnyauni
Ra radium radium radium Radivm paanh
Rb rubidium rubidium rubidium Rubidium pyGrupil
Re rhenium rhenium rhénium Rhenium pEHIHA
Rhb rhodium thedium rhodium Rhodium poBHI
R (Em, Nt radon radon radon Radon PRTOH
|1 ruthenim \- rutheriivm ruthcnivm Ruthenium pyreni
,I;I o .} - ) . I
sira sulph !
i Pz soufre Schwefal :
Sb -antimon anti T cepa
' taony antimoine Antimon
S¢ skandium S cyphma
: scandium scandium Skandi ;
Se selen Joori S - CranMh
. 3 SEEnIUm ’“:!m‘“m Sel{;‘ﬂ
S kicmik i i ! CeeH
i ( el silicium Silizium .
sm (Sa) samarium i i KpewHii
S cin : ST Samarium camapit
S tin Etain Zinn DAOBGO
: stroncium strontium 3 . i .
T (='H) tritinm = Hrontiim Strontium CTPOHITIA
i trilium fritium Imtium &
fa tantal cantal TPHTHI
- antalum tantale Tantal
. terbium bi - e
- terbum terbium Terbium E
Te (Ma) techriceium technetium YeckacH ) TCPORH
Te tellur : EHum Technecium TEXHELMA
tellurivm tcllure Tellur
Th thorium thorinm . ' myp
Ti i thorum Thorium -
i titan = ) TOPHI
i titanum titane Titan \
thallinm thallit . ) THTAH
o um thallium Thallium g
I'm (Tu) Thulium E— o— : TR
U uran f i Thulium TYIHA
_ uramum uranium Uran
v vatiad . . ) g ypaH
W - vanadium vanadium Vanadium —
wollram lllﬂg‘stcﬂ tuﬂgﬁ_ténc Wolfra 4
Xe (X) senon ; . m BONEDPaM
AEHGN. xenon Xenon )
¥ yitrnam i KCEHOH
ytiiumn yurium Yrtrium s
Yb yiterhium terhi - ' HTTERHK
; ytterinum ytrerbium Yiterbi 3
Zn ziriek - ) eroum uTrepbui
Zr ek SE 4ng Zink UHHK
zirkonjum irconi R =
| — Sl zitconium Zirkonium LHPKORMR
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K M N O P
Is |28 2p |3 3p 3|4 dp 4d 4|5 Sp S 50| 6s ap 6|

W ove|z|2 6|2 6 10]2 ¢ 10 12 6 2 |
otu|2|2 6|2 6 0|2 6 W0 W2 & L 2
2 B | 2|2 6|2 6 102 6 10 W2 6 2 -1
73 oml2 2 62 6 1002 6 10 82 6 3 2
74 W | 2|2 6(2 6 w2 & 10 14|27 6 4 2
7% Re |22 62 6 102 & 10 W2 6 5 2
TR G122 6|2 & W2 6 10 428 6 2
T I 2|2 6|2 6 W2 6 10 12 6 7 2
1w ok |2l2 6|2 6 102 6 10 H|2 & 9 Il
7% An | 212 6]2 & W02 & 10 142 6 10 | v
B0 He |2 (2 6/2 6 w|z 6 w14z 6 (o 2
BT |22 6|2 6 102 6 10142 6 10 201
g Ph 2|2 6'2 6 W 2 6 W W 2 6 W0 2 2
3 0Bi (2|2 6 2 6 |2 & W M 2 & 18 2 3
% Po |22 |2 6 100|2 6 10 & 2 6 10 2 4
5 At |2 2 6|2 6 102 & w0 M 2 5 10 2 &
B Rn 202 6|2 6 W2 6 W W Z & 206
BT R (2 2 (2 6 W2 6 10 M|2 6 10 2 6
88 Ra | 2,2 6|2 6 W2 ¢« W 142 & W - ]
8 Ac| 2|2 6|2 6 10/2 & 10 142 6 10 z 6 1
9 Th | 2|2 62 & W2 6 0¥ 2 &N 2 6 2
o mall2|2 6|2 6 W2 6 10142 6 W 2|2 6 1
¥ U |2|2 6|2 6 10 2 6 WKz & W 32 6 1
9 Npl 2|2 6/2 6 10 2 6 10 14[2 6 W0 3 2 6 1
wope|lz|2 62 6 102 6 W0 142 6 10 6[2 6
95 Am|{z (2 6|2 6 10/2 6 10 1|2 6 W T 2 6
9 Cm 2|2 6|2 % W2 6 W |2 6 W T2 & 1
97 Bel2l2 6/2 6 10|z 6 10 4|2 6 M 9|2 6
o5 ¢f [2|2 6 2 & 102 6 10 W2 5 W0 W02 6
99 B | 2|2 6 2 € 16 2 6 My 1412 6 W0 1|2 6
W Fm|Z|Z 62 6 10 2 6 10 14,2 6 10 12|12 6
wr M| 2]2 6(2 6 10 2 & 1014 2 6 10 132 6
W02 N |22 6|2 6 10/2 6 10 4|2 6 10 MW 2 6
13 ir'2|2 e|2 6 10[2 6 1w 4|2 6 10 4|2 & 1
104 202 6|2 6 ml 2 6 10 4|2 & 0 4|2 & 2
92

B3 b kD b B b B b RSP

LTS T

AOMERNE ELEMENTARN SLOZENI ZEMSKE KURY, MORSKE VODY

v pomské Kifo ‘v mckske vde v vesmiru
Wal Wint Xy
ppm, t. mg kg mgdm ! (= ppin) | poiot atomi na 10° sromd 8§

5 107" =k 55.10°F
007 a0,
75000 o2 83 300
70077

0,04 82 4
18 &k 5.0
S
0,004 ¥ 0,005
3az 10
250 s 450

-8 n¥ 10
017 wZ 0,2
162883
200 13 800
24000 1z 41 500
045 a2 0.5
46 Wy 6
130 % 1 900
23 af 25
100, 07 200
187
554 70
Bouz A4S
24 a7 28
106 a% 12
270 a2 625
AT000 2z 56 300
T 2 LU—“_
15

00003
001

e
0003

0000 011
46
u03
0,000 00 6
0,000 01T

a7

28

400

0,000 11
0,000 4
19000
0,00027
000005
0,000 5
0,003

13
0,01

1,000 03

0,26
‘89 300

240 000
44

0,13
40

6,14
3,95
1 650 000
72800
039
1,00
| B36
2290
12 00K
0,25
g
0,33
02l
0083
11000
BAZ D00

05




PPIIEITFCQOZLZEZFLTEFEENLANTETSAARTRE

mG s * h‘ﬂe
Wix

prm, 4. mg kg

v mokské Vodé
- __———"W'
mjdm (= ppm)

Wiz VST
y

54 u 636
548 70
1400 @& 8700
0003 2 008
4282 45
007 iz 0,30
1,18 5 1,2
01 5205

01
_om
20000 a2 24 000
0,000 1 52 00002
183 a2 30
20 a2 65
0,5 8z 0,75
19000 az 25 000
900 a¥ 1000
15w 8
20 4k 30
15 a2.24
23 8 28
00ns
75 @ 10
4. lo—l!
464 001 @ 495 000
0,001 5 a2 0,003
LS50 2 1200
10107 ax 14107
12,5 0% 16
0007 5 a& 601,
4. fn’—n
z, 07 24, 107"
553 a2 8.2
0,005 uz 0,00

000007
108 (06
11,100 006 ¥
< 0,000 008
0000 03

:G.d'&.
<n.02

00025
0,000 012
018

1350
0002
0,01
05
10500
0001

0,000 14
00054
H57 000
0,07
2,107
0,00003

0,33
134
32 1) 000 000
2 600 000 D00
0, ']5.
027
0,076
046
041
0500
2570

016
LIST

-
=

ek e
o
pent. 4. mg kg '

v makske vikde

My

Ve vesmiii
Ay

e (= ppm)

poten stomi m 10" atom Si

2 T Is
9.107" ay 12, 107
80 aF 310/
0,001 2 0,005
407w 7o
o
260 & 500
02 4 1,0
5ok 22
005 a2 009
257000 57 282000
60 4 65
Zm s
00 53 375
20 at 21
(11
-0
0,001 a2 0,005
S3a s
5700 a2 6 300
045 8 L
020 w2 048
27 8 40

6,12

-ﬁ o w—"I

0000 33
0,000 64
3

03,
Bl
<AL 102 5

00067
oo
<opno o

0,003
0.002
01
0.0 052
0,000 3

oot
0000 022

50
0,054
026

1,58
600 000
a5
20
188
1000 (00
0,24
1,33
2
0,021
0,954

3,00
10069
3 T4
031
0,032
0,042
%0
01
ER LT
3.6
0,18,




35  RADIOAKTIVNI ROZPADOVE RADY

¥

s 8

ﬁ g g

-
o

-
2

3
2
B

P . . B2 252

AL RS 216

B R OB OB OE OB OB

212

212

o
"

i (= 100 %)
B

a

a
u (= 100%), ¢
#

"

L (337 %) P
B

24100
1'339'.. i%"hi."_
BTt

6131

190
364
455
0158
106h
0,000 33
6615 mim
3imn

3107

Rada neptuniovis (4n + 1)

A

[

ml.

237

237

235

B

a

g B 8 8

0.(10° %), B we

B

o

s d
a5y
235 10%7
2744
163.10° ¢
734100
15d
100d
4,8 min
po—
47 vz
2.2 min
A2.007"s

53_'.2'-];.

sthilnf




Rada asan-radiovd (4n + 2)

z

o

I~

92

218

B R § B BB B B

oy

B (9985 %),
®
i

i

i
o, b (2 100'%)
I

"~

“stabilni.

L4000

44
1,17 min

7h
2,48.10°c
83.10'r
1602, 10"
3825d
308 min

268 i

231
)
223
227
219

223

Bt
215
211
215
21t
w7

210

« 713100
i Heh
« 34,10
w (12%) B 2r
o (= 106 %) 2Lmin
4 kd

(97 4). B 0.9 miin

a 34s

W= 100 %Y, 0,001 83
g 36,1 min
u 1074

aposss.p 206min
B 479 min
" 0525

“Aabilni




1. Moupee 2.8 3. sloupee 4.3 5. sloupes
seploty G, vary, shupénski tepha femvich premén index lomut
sublinace o dallich o dafii termiodynamacké Gidige relativid peral;
fizvich pemén - dipdlens nome

4  SLOUCENINY A MINERALY tenze par, konstanty  vidkeoits

‘hustota) Antoineavy Tovnice povrchovi energic

veliéiny jsou opét rozlozeny tak; aby odstavec doplfiovaly do
varu (jako v odd. 3.1). ) i ’
méﬂﬂﬂtmmmkﬁmutmmmpodﬂmmumm
litky v daléich rozpoustadiceh a ddaje o jeji keystalové struktuie
modifikacich. Odstavce vénované polymeriim  obsahuji  informace
h a srizedlech polymery, hednoty komstant Kuhnovy-Markovy reviice
MWMW‘MM5MJM
Stedlech, pouzivané k charaklerizaci polymen metodou

41  VLASTNOSTI SLOUCENIN

Udaje o kazdé slouteniné jsou shrnuty v samostatném odstavei. Odstaves jSou sefazey,
ghecedné podle plataych nomenklaturbich nazvin Ma-li dand Jatha vice spmnﬁ
‘azvit, nebo je-li bené znAmd pod nesprivaym ndzvem, jsou i tyra ndzvy dbidoatn
_mewmm@%a&ﬁmyonﬂk&mﬁd@ehﬁm , Kele 500 hledms
Aidaje tabolovény. Kyseliny jsou abecedné fazeny timto zpusobem:
anorganické kyseliny: Heslo zating slovem kysclina a pokratuje pristufnym pridaumia kratky, symboly a jednotky jsou uvedeny v ivodni kapitole.

jménem; nopf.: Kyselina sirovi; - symbolii tabelovangch velitin uddvaji weploty (ve C), pit
organické kysclity:  heslo zating pridavnym jménem a je ukonteno slovem Kyselia iné hodnory naméfeny (viz Gvod odd. 3.1).

napi.: Benzoovi kyselina;

jsou zatazeny podie svych trividlnich nazvin

Vzihiaﬂkaﬁéhoadsmﬂmveﬁmmnéhnn&wmmmmdnm

ndzvy s yymatenim stupré jejich spravaosti:
v kulaté zdvorge: — méné vhodné nazvy
v hranaté zavorce:— nespravié, ale stdle uZivané nézvy
Zahlavi dile obsahuje sumémi vioree 1atky, ye;imm:ainjmkmmlvmcumdm
selativai molekulové hmotnosti udanou nia tF deselinnd mista, Hodrioty M, byly ziskial
viputtem z hodnot A, wvedenych v 0dd. 3.1 & zackroullienim na th desetinnd mith
Obsahovala-li slougenina prvek, jeho? A, je ndamd jen s piesnosti nar.iv&mbomnw
desetinné mists, bylo zackrcubleni provedeno také jen na dvé neba jedno
miisto.

Jidro kardéhio odstavee tofi tabelované tdaje o dané sloutening, rortlental &
péti siouped, piblizaé podic dile wedenéhio schématu. Stejné jako v odd. 3.1 j¢ e
tolo denéni povazovat za orientaéni o v prpadé potiehy vyhleddvat dané
v okoli nize uvedenych mist.

Yot
Kiieficietit objemové roztainosti !“ff_‘"‘;‘-'.'d' o

100, 101




Acetal viz 1,1-Dicthoxyethan
~Acetaldehyd (ethanal) CHO CH CH=0
L = —1230 AG; = —12820 o =07846 r:n=l 3283
L o= 204 AG, = —1337 ¢ =07780 ai=13311
o= 188 AH;=—19230 5 =0,001 325 £ =218
P, = 0404 Mr.,=-1ﬁs.sscf, = 1406 g =211
Ah= 1361 8, = 1802 AH=-1 1523 p =837
Ahy=6133 8, = 2657 AH, = —11798 y" =212
3 =6 W, = nqsz.nenuﬂ £ =120
tr, =998
Acetamid CHNO CH.CO—NH,
6 = BOGD AR = 2660 g0 = 11590 oy =14270
=215 Ak —9468 " =08W2 g =59
f =12008) o =282 V09711 ¥ =55.107
K, =404 A, ==1182 p"=0133 p =114
) U, =977
rozp. EIOH (m™ = 25 m" = 257.1)
Acctanhydrid C.H.O, CH,CO— 0—COCH,
o= =TAl  AH = =209 = LOBT1  ap= 139299
1, = 140,0 Ak; = 37142 @O=1082 Y =13904
o, = A46(H) of = LRT6 pM=10691 5" =207
f = 29 AH‘ — —17857 A =0p0112 F=5.1077
= 4681 K =353 & =215 po= 941
~Aceinfenon viz Fenylmethylhketon
Aceton (propanon, dimethylketon) €H,0 CH,—CO—CH,

o= =947 MGy, = —1530 ¢"=078996 ap = 135868
n=5629 AHj, =—2469 ("=07844 a) = 135596
6 =2350  AH,, = —2167 A =635647 £ =200
p=4701 S =200 B =127703 =107
o, = 0278 8, =8 € =23723 p -8B

102

oy =22 pPl=2423 K, =240 =216
e B MMy, = —179042 8 =203  Ky=171 wy==
; 054 U, =969  ag . et
" =27 : S o
W= IJ.-zq;.}, itril) CHN CHCN M =4i053
fia Nl
7 = 022390
A = 6lag) BG; =992 e =07822 nf = 134411 4* = 0,325
B = lumg i CAH =S5L46 & = 07766 @ = 1,163 % = 2910
€ =y $ =My6 ¢! =0I73 & =35 A =6UT4T
7= 1213, & =228 pRF=&S5 £ =6W" B -1352
7 &}.‘H =223 & =243 p =14 C =230
_ AH, = —12652 K, =130 w,= = 7 = 11840

M, = 59,0¢5, : L el My |
;_%@ U, =122 aq ez (837% 765°C)
=L e .

e ethanoytbromid) CH.OBr CHCOBr M, = 122,949
. ] | ) ) ) )
G 53:;6 | 1,=76 AH} = —22338 o' = 16625 ny = 145376
i U, =1055
g, az Tt aceton, CH,, CHCL; reag. s H,O, ROH, RNH,

viz Celulosa-acetdt

M, = 102091
o | | .c,uz CH=CH M, =26038
=356 Aby, =756 AG=20820 A =001 7% u" = 0009 ® 35
A = 62465 oy = 06208 AH,=22675 A" =001556 =164
B =14 ¢ =0001156 § = 20082 A =001885 p—’ =1 1044
¢ =1mEl Ay = ROSL G - L6048 A7 —00R48 P =26648
77 = 068 U, =114 =192 A =D02905 K =100

67 =2309 AH; - 12996

EMOH (1 =600), aceton (11" = 2m), uhl,, CS,

M, = S8 ethasoyichlorid) GHOO CHEOA M, = 8498
7 = 0088 BG = -208507 ¢*=11039  nP = LIS =267
yo =0 o AH; = -27380 ¢ =11051 2 < (S8
e n,z:jﬂ & = 53 = 295 p = 907
,J:_#ms_ﬂ B =14 o, = 0863 =11,m
o = 13443 ‘Er0, aceton, CH,, CHCL; reag. s HJO. ROH RNH,

03




Acetyljodid (ethanoyljodid) C.H0! CHCOl M, - 169,95
— ———
t, = 108 1, = 36(%) o = 1,98 nl = 15491

Acetylsalicylovii kyseling CHO, .--:4‘-'-;, COOH M, = 180,16
£ = 136, 1, = 145(ror) ml =025

bezb. jehl. nebo lamely; rozp. 6O (m = 3.57), 90%ni EOH (m = 20), CHO
Adenin (G-aminopurin) CHN,

e =20 1= 360(uz, tor)

tazp: kys., zas, H.O (horkd), BIOH (malo)

Adipovi kyseling C.H,0, HOOC —(CH,);—COOH M, = 146,143
(hexamdiovd kys.) ' - =
L= 1532  AH, = —279613 Ak =23849 =443 Kj=305.10°
Lo=21601) 1. =205y Ak, = 5605 KE = 389.10°

Akrolein, akrylaldehyd viz Propenal

Akrylamid CH.NO CH.=CH—CONH, M, = 717
f = 845 AH, =—828  oM=1122 4l =1460 O =1120

no=125¢5)  pY =009 af, =155 e =11%
L= 1647y p° = 0093 Al =1581  wj = 683%

Bezb, — monokl; rozp. MeOH (m = 155), E(OH (m = 86,2), aceton (m = 631}

Akrylonitril CHN CH/CH—CN M, = 53,064
(2-propennitril, vinylkyanid)
L = —8355 AH} =1I5146 P =0R060 ) = 13915 4 =043
h =Ta o =209 ol = 08004  np = 13888 4 =034
=246 AH, ==17606 f =000146 " =330 P =23
p. =333 AH,=-724 A =6643 p =1171 @& =215
Ah =1250 U, =101 B =16447 @ =048 Wil —7,35%
Al = 613 C =2315 e =L Wil = 34%
P =107
polym. rad., an. GTP aq. az (86,7 % 696C
10

M. =135,
M. =135

CHO,

AH = —38347 ¥

EWOH ("= 10,16), kys.
1) feomer B(—)
t, = 314(roz)

ragemit il — begb. o,
o = 1424
AR, = —16221

‘_'-'“ = 1'3'13-?
qy = D662

CHO,
1040 Am, = —2740,1

AH,=—13623 ¢ = 10511

[allet = —146(6M-HCL, 71,3 %)

pKS = 9866 m) = 1211

Ak = 58911 U, = 1016

CH,COO—CH,—CH=CH, |
o™ =08276 il = 14049 " =02068

= 106 A= 14228 R = 110

nt = 14185 M =281

CAH, =774 =000079 Q =115 A =67210
Ah = 1544 K = 5510 e =070 B = 195486
: Ak, =517 Bo= 246 Pr=1035 € =27315
. netvori polym. md.
’ CHNO, CH,—CH—COOH M, — 89,094
ropanovi kys.) Dlm

&) izomer 1(+)
& =1432 mi, = 1273wl = 1665 mi, = 28.5
« 05(raz)  [e|s = +Z,7(10.3 %) ol = 2309 mi =373

) = 02

my, = 2309

pRy =11649 mj =1672 m = 3180

pl* = 6107 m_“:i' = 44,04

NH,—CH,CH,~—COOH M, = 80,054

pRE = 1024 pKI'=1045  pl” = 6893

CH, CH=C=CH, M, = 40,065

Al =168 AG =023 & =24393
AH, = 192,13

viz Skoficové kyseliny
M, = 100,18

105




A = 7.033 C = 2315 o =10919.0 M= 13985 =267

B—=18935 po= 1978 agq. 8z (833 % 83'C) 4 =188

Allytaikohol (2-propen-S-0l) € H.O CH~CH—CH.—OH M, = 58051

L o= 129 AH; = —17805 ¢ - 08681  nl = 14135 P = 1486

t =9708 Ah, = 6BBD gl =08551 np =14090 ™= 107

:: =279 & =278 “ =04540 =216 Y= 2568
: 3 ¥

p, =562 AH, = —18527 =ORe21 p =584 ¥ o= 2443

s =241 Q =08 .p-“- =375 U, =967 Wiy = 0

pki' =155 & =0360 FU=1317  dg 8z (723% 8889°C)

polym. rad.

Alylamin (3 propen) CHN CH=CiH—CH-—NH, M, = 57.0%

f = —882 oY =07629 ny = 142051 AH = —100 = 0,3745

:'. = 533 oM =075 mp—141943 2 = 0000587 o =242 )

r‘» == ug. 8z netvoli. po = 4.37 pK: = 431 K = 309.10°

Allylromid viz 3-Brompropen

Allvichlorid viz 3-Chlor-L-propen

Amid sodny NaNH, M, = 303

p, = 210 H = 500 o= = 1,300 AG = —640 Tl 1,696

(= 400 ' AH; = 1238 § =768

basb, — ot (a4 = 8060 b — 8929 o= 1042.7); rozp. NH()

HO s_<_\mNH, M, = 173153
_//

d-Aminobenzensullonovi C.H NO.S
kyselina (sulfanilovi kys)

j 2 = O 2 =108 ml=19%
(= 2WB(roz) o7 = 1A8S KD = 581.10 m, =1 o
I pK = 3,236 my, =145 i = 6,67
2-Aminobenzoovi kyseling CHND, .. COOH M, = 137.1 3
(amtheanilové kys.) @ =
NHy

[ = 146+2 Ah =15034 =142 KP= 107,007 il =03

bezh. — ort; rozp. EtOH, ELO (m! = 16), EtAc (m'" = 119)
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) HOOC
4 kyselinm  C;H.NO, \l

Ak, = 159,12

A=1511

K2 =1,67.10"°

= S i
m wozp ELOH (m" = 2.2), ELO (m™" = 1,81), ‘aceton

‘,*Momd kyselina  C.H NO,
MHJ de::f@ — M,
o= 1&3 Ah, = 152,55 o= 1374 = 12010 °

beth, — ort;; rozp EOH (m'" = 11,5), ELO (m'' = §2), GH,

CH,—~CH,—CH—CH,—0H

2-Amino-1-butanol € H,NO |

NH.

=20 B, =173 +1 o7 = 0945 Ny = 1452
2-Aminoethanol CHNO NH,—CH,CH;—OH
(ethunolimin)

K = 1053 Ak =3356 p? = 10195 @ny = 14539
£, =17095 Ah, =S$158 ¢ = 10116 ni =14521

h =343 ' =208
i’h’ =4470 AH, ~ —218
=317 p* =0048

I'K“ 450 K =316.10°
=095

B2 =000 7 £ = 3772

A = 6GE62Y0 p =757

B = 173211 > =(,00011

C = 186,215

CiHNS NHL—
rozg. H.O, E1OH

CH.CH,—SH
1, —roeklad

il P (ﬁ\}L
== NH.

b = T53(1%) 1, =174 =1,328

l"*”'lﬂmrmly nebi jehly: rozp, Bt OH (m? = 4,4), Ego CH,

Sl

C.H.NO H{1 NH,

o
h=123 1= 164(47

me = (059

M, = 137,138

mi, = 035
M, = 89,138

[afi = %10

M, = 61084

7" = 30,855
77 = 19346
" = 14417
Pio= 4889
W.N‘ = e

aq- AZ. nevor
M, = 77,150
M, - 109_,1:!-&_:

ml, =19

M, = 109,128

ml =26
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4-Aminofenol

1, = 186(row) to = 10

C H.NO

Y/ \\
Ho—{( ))=nH,
-

¥

NHL, = —3 180

rogp. EIOH (07" = 4.5), CH, (ne)

- 3-] ; . . T 3 = -
2-Amino-3-hydroxybutanovi kyselina viz Threonin : M (fenylamin) CHN (C ) }—NE " M, = 93,129
2-Amino-d-methylpentanovi kyseling viz Leucin o

. i . . = —508 AH; = 3125 pf = L0261 Al = 158628 0 — 4400
Aminonafialen i Mauftyla : ] 7 34 n o it
i AT : _ 18440 ¢ =2062 &= 1L0175 ny = 158364 o° = 3770
‘Aminooctovii kyselina viz Glycin W =426 AHL = —331 A —66966 £ =689 7" = 185
SNssal0 K, =322 B =1%17 p =504 7 = 0,825
2-Aminopropanol C.HNO CH,~CH—CH,0H  p = 7511y =0314 K, =587 C =230 ®o=24.1077 P9 =410
- - = — 472 pkE =937 pE 0089 wE = 338% 7 =429
: = 11334 K =427.10°" & =226 Wl = 476% 7 =394
=174 +2 @' =0965 gl=0943 o =14495  rozp. HO, B0 =77 aq.mz (192% 98,7 °C)
2-Aminopropanovd kyselina viz Alanin Anisidin (o, m-, p=) viz Methoxyanilin {2-, 3, 4-)
J-Aminopropen viz Allylamin viz. Methgxybenzen
6-Aminopurin vie Adomin Anisové kyselina viz Methoxybenzoovi kyselina
Amoniak |Epavek] NH M, = 17080 L . -
_ R A Anthracen C i, N \[/‘“, M, = 178234
o ==T175 g —06826 AG = —1631 " = 1817 ml, = 89S AN ) J e
o= =3335 gp = 00007714 AN = —4594 ;= 1325 ml, =679 SRS
foo=13255 ¢ =0,000761 & =19262 B = L0N3E ml - 526 ¢ = 1,283 AH; = +128 S =1L173 8 =203
B =027 g =0475 6 =210 o =72 mi =462 Ah, = 161,75 AH, = —=71630 5 o=2075 U, =155
o =023 5% =0317 o =208 &V =25 i, =403 Ah, = 139493
Aby =452014 ¥ =0.276 Ay = 001915 2 % =22 ma, = 307 !
AR = 13734 gy =0,255 AV =00023 £ =169 my - 229 9.10-Anthsachinon C,H.O. M, = 208,217
y =0 gf = 00918 A7 =045 p =494 mil, = 154 =
Fo=2655 o™ =0g128 A% =ID0697 pRL = 4802 me = 74
P =220 e =081 0 =102 pK! = 4782 Al = — 1G5 (8)
YT =505 @ = 0423 K™= 107%  pRO= 474 PRS- 751
1Fp = 37,1 KT = 4,723 i e O T ) )
R ! Ak, = 1568 o' = 1438 AH, = —64622  mi =005

bezb. plyn, pod f, — kub., rozp,
3%ni vodny roztok amoninku

& =15M1 ¢ = 08290
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ROH, uhl, RCOR, RCOOR
(NH,0R)
niy = 1,350'2

M, = 1092

m 4

(M, = aiﬁi}

viz 1-Pentanol

viz 2-Pentanol

viz Pentylucetit

- Ah, = 42526
Hlebl — ort; ropp, MeDU, EIOH, E40, CCL, HSO,
Avtbraniloy; kysefing

viz - Aminobenzeova kyselina

P —

rrl,"_'_.| =23
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Arabinosn CH,,0; HO—H,C O CH

MO

(F0) M = 15013

e

AH, = 23426 "
a) womer [ —)

4=163  ¢'=165  [alf = ~1083(3%,200) G} = —175 (pot)

b} zomer f{+)
1, =162 e = 1,625

[e]s = 4103 (1 %, 20h) [a]3 = +1906 (pog)

¢} izomer aL{+)

1 =160 [eff=+103 (1% 20h)  [a]f = +554 (pot)
Mﬁi]liﬂ C.\HMN.!O.‘ |'|N=T -N"_-Lﬂi('-l-!-'{}[;- f‘” '“)ﬂﬂ M‘ - 1?4.2{13
H+). o(—) NH, NH, 3

a) izomer L(+)
= 244(rez) = 1,100 pKY=1248 pI¥ = 1076
[a]¥ = +12,5 (348 %) Pkl = 496 pKi= 50067
[0 = +269 (6BM-HQ, 1655 %) pK{ = 1199 pK{i= 121783

b) Femer (—)

£, = 226(xce) [e]i = —23 (6M-HCL, 1,6 %)

¢) racemit DL g 207
Arsan {arsenovodik, arsin} AsH, M, = 77946
f, =—=1163 g =166 AG = +6591 3f = 001458 U, = 100
o= —624 ¢y =0003502 AH;= 6644 7 = 001140 mi — 05
Ak, = 154 4 -.O.(_lll 95 & =227 ™ =0,019 81 Vf’.,'., =20
Ah = 2143 1, =500 € = DA854

bezb. jed. plyn, ped ¢, — kubi (@ = 640); reep. ROH, uhl., chlar. uhl.

Arsenik viz Oxid arsenitf

i~Askorbovd kyselina OO, H o M, = 17615
(vitamin C) =z_<
== O H—CUH.0H
o on

114

il =15

o= 165 [alP= +24(1%) K= 794107

16500

'r'@-—.-ﬁﬁ“‘*’"" v kryst. stavu stabilni; tozp MeOH, FtOH (mdlo)

CLHNO, HNCO—CH,—CH—COOH
_3-karbamoylpropanovi kys.) r:m-

[l = +542(13%)
[a]il' = —+31,3 (IM-HCI 1 %)

[ = =27 (IM-HCL 1 %)

jg)';_.ramnﬁi (a18
,ﬁgw @ = 14540 L= 18RS pKii =515
CHNO, HOOC—CH.—CH—COOH
) |
NH,
o) cromer 1)
=210 [als = +47 (L33 %). pKi = 386

@ =16602 [e]il = +24.6 (SM-HC1 2 %)
[ejt' = —1,7 (3M-NaOH 1,33 %)

phi= 082
pKi = 1193
= pl¥ = 298
Beab. — monokl; nerazp. EtOH, ELO, pyridin

b iromer v —)

= By

n=270(uz)  [a]f = —27 (IM-HC 1 %)

m, =0262  mi = 0778

iy = 2,000

CHN {NO

o = 14287 K@ =195.107"

-y
A8 oY~ 08436

[l = +20.8(10%) K =1,62.10°"

pKi= 410
PR = 11,79
m = 33,6

M, = 132,119

= R
mi\q == 3‘

my = 86,6

pKE = 11,787

M, = 133,104

ml =0209
i, = 0,500
mif, = 1,199
ity = 2875
mi = 6,803

mp, = 4456
m‘[,ff; = 8,594
M, = 57,095

pKE =271
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