


EJTOYHbIE METAJIDI

pynna — 1

| Mepuog

IIleroyHbie MeTAIBI — 3/I€eMeHThI [ITAaBHOM NOATpynnsI |
rpynisl [ leppogryeckoit CMCTeMbl XUMHUYECKUX
anemeHTOB /I. 1. MengeneeBa: aumuti Li, Hamputi Na,
kanuti K, py6uduti Rb, yesuti Cs u ¢pparnyuti Fr. Otu
MeTaJIJIbl OTYYM/IM Ha3BaHMeE LIe/I0YHBIX, IOTOMY YTO
OOJBIIMHCTBO X COeIMHEHWI pacTBOpUMO B Boge. [1o-
C/IABSIHCKU «BbILLe/IAYUBaTh» O3HAYAeT «PAaCTBOPSTH», 3TO
Y OIpeJle/INJIO Ha3BaHWe JaHHOU I'pyIibl MeTasuloB. [Ipu
PaCcTBOPEHUH IlIeIOYHBIX METAJIJIOB B BOZle 0OPa3yIOTCS
pPacTBOPUMBIE TUIPOKCHUbI, Ha3bIBAa€MbIe WEN0HAMU.




)oas XxapakTepucTnka-tleAoOYHbIX
/O XapakTep
MeTanrnoB

B Ilepnoguyeckou cucTeme OHU C/IeAYIOT CpPa3y 3a

/

WHEePTHBIMH T'a3aMU, IO3TOMY OCOOeHHOCTH CTPOEHHS
ATOMOB L1I€/IOYHBIX MeTAJJIOB 3aK/II0YAeTCs B TOM, YTO OHU
COZEPXKAT OAUH 3/IEeKTPOH Ha BHEIIHEM SHEPreTU4eCKOM
yPOBHE: HX 3JIeKTPOHHAsI KOHGUTyparus ns'. O4eBUIHO,
YTO BaJIEHTHBIE 3JIEKTPOHBI II€TOYHBIX METAJIJIOB MOTYT
OBITH JIETKO yZaIeHbl, TOTOMY YTO aTOMY dHepPTeTHYeCKU
BBITOTHO OTAATH DJIEKTPOH Y MMPHUOOPeCTU KOHPUTYPAILTHIO
MHEePTHOrOo rasa. [losromy ijis1 Bcex 1ie104HbIX METAJIIIOB

XdPpaKTEPHbBI s80CcCmaHosuIme’jibHble CBOMICTBA. JTO
MoATBEPXAAKOT HU3KHNUE 3HAYCHHMS X ITOTCHIINAJ/IOB

MOHU3aIUHU (ITOTeHIIMa/l NOHU3AllMY aToMa 1Ie3Us1 — OIUH
M3 CaMbIX HU3KUX) U 37eKTpooTpuliaTenpHocTtu (30).



HeKOTOpre CEOWCTBA WEeNo4YHbIX MEeTannoe

Metannuyeckuit MoHHbin lMoTeHuuan

o e, 1 e, o, 20 B, 2
3 Mumwi Li 0,152 0078 532 0,98/0,53 | 181|1347
11 Harpwit Na |0.190 0098 |5.14 0.93/0,97 |98 |883
19 Kanuit K 10,227 0133 [4.34 10,82/0,86 64 |774
37 Py6uanii Rb 0,248 0149 |4.18 0.82/153 39 688
55 Lleawii Cs 0,265 0165 |3.89 0.79/1.87 |28 |678

Bce mMeTas1/1bl 3TOM MOATPYIITBI UMEIOT CEPeOPUCTO-0€eIbIi IIBET (KpoMe
CcepebpUCTO-XKENTOTO 1e3HsI), OHU OYEeHb MIATKHE, UX MOXXHO Pe3aTh
CKasbnesnem. /INTUM, HaTPUU U KaJIMU jlerdye BOAbI Y IJIABAIOT Ha eé
IIOBEPXHOCTHU, pearupys c Heu.



XvIMuiecKne cBomcTBa LLleAOYHbIX—

/M

eTansioB

3-3a BBICOKOU XUMUYECKOW aKTUBHOCTH 1Ie/IOYHBIX METAJLJIOB 10 OTHOILIEHUIO K BOZeE,
KUCJIOPO.Y, ¥ nHoTAa faxke u asory (Li, Cs) ux xpaHsT Mo cioeM KepocuHa. YToGsr
MIPOBECTHU PeAKIUIO CO LIeI0OUYHBIM META/IJIOM, KyCOUueK HY>KHOTO pa3Mepa aKKypaTHO
OTPe3al0T CKaJIbIIeIEM IO, CJIOEM KePOCHHA, B aTMocdepe aproHa TLIaTe/TbHO
OYMILAIOT MOBEPXHOCTH MeTaJIJIa OT MIPOAYKTOB €ro B3aUMOZAENCTBHSI C BO3LYXOM U
TOJIBKO IMMOTOM MTOMEILIAIOT 0Opaser B peaKIIMOHHBIN COCY/I.

1. Bzaumodeticmsue ¢ sodoti. BayxHoe cBOMCTBO 111eI0YHBIX METAJIJIOB — HUX
BBICOKasi aKTUBHOCTD 110 OTHOLLIEHUIO K Bozge. Hauboee criokoiino (6e3
B3PbIBA) pearupyeT C BOAOW TUTHMA

2 Li+ 2 H,O —» 2 LiOH + H, 1

[Ipu npoBeseHNHN aHATOTUYHOM PeAKLIMU HaTPUM TOPUT XKEITHIM
TJIaMeHeM Y TIPOUCXOAUT HeOo bIIoN B3phIB. Kanuii emé 601ee akTUBEH:
B 3TOM CJIy4ae B3PbIB I'Opa3o CUJIbHee, a IJIaMs OKPAllleHO B
droeTOBBIH LIBET.
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2. Baaumodeticmeue ¢ kucnopodom. ITpoayKTel ropeHMsI 1€ TOYHBIX

ME€TaJ/IVIOB Ha BO3yXe NMEIOT paSHblﬁ COCTaB B 3dBUCHUMOCTH OT aKTUBHOCTH
MeTaJljla.

Tonbpko Aumut CropaeT Ha BO34yXxe C O6paBOBaHI/IEM OKCHJda CTEXNOMETPHUIECKOTI'O
COCTaBa:

4 Li+ Oy — 2 LiO

IIpu 2openuu Hampus 6 ocHogHom obpasyemcs nepokcud Na O, ¢ Heboabwol
npumecwto Haonepokcuda NaO :

2 Na+ O, — Nay0O,

B npodykmax eopeHus kanus, pybudus u yesus cooepuamcs 8 0CHOBHOM
Hadnepokcudbl:

K+ Oy — KO,



/
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P Zna nonyueHus okcudog HAMpuUA u Kaaus Hazpesarom cmecu 2udpokcuaq,
nepokcuda uau Hadnepokcuda ¢ u3bblmkom memasnna 8 omcymcmeue
xucaopoda:

2 Na+4 2 NaOH — 2 Na,O + H,
2 Na+ Na,O; — 2 NagO
3K+ KO, — 2 K0

711 KUCTOPOAHBIX COeJUHEeHUU 1€ TOYHBIX
MeTaJ/UJIOB XapaKTepPHa C/IeAyIolas

3aKOHOMEPHOCTb: [T0 Mepe YBe/IN4eHHs paJuyca e e ser
KaTHMOHA 111€/I0OYHOr0 MeTa/lJIa BO3pacTaeT Liz0 Benii
YCTOMYUBOCTH KUCIOPOHBIX COeTMHEHUH, Ef‘éo ;Z’:::mm
cofiepyKaliux mepoxcuz-uoH O _*"v HaAIePOKCH /- Rt‘)zo T
HMOH Oz_' Cs20 OpaHxeBblit
L 71s1 TSDKEBIX 1e/IOYHBIX MeTaIJIOB XapaKTePHO Nas05 Ceemo-
o6pa3oBaHUe JOBOJTBHO YCTOMYMBBIX 030HUJO8 o g:;j:m
COCTaBa 303. Bce kuciopogHble coefUHEHUSI UMEIOT i Tewno-
Pas/IUYHYIO OKPACKy, MHTEHCUBHOCTb KOTOPOU o ::;::::Bbm

yrnyonsiercs B psgy ot Li go Cs:



Oxcuowl wWesI01HblX MemaJjijloe ob.siadarom ecemu CGOacmBCl.MU, npucywumu
OCHOBHbIM OKCUJaM: OHU peacupyrom ¢ GOaOlj, KUCJIOMHbIMU OKCUOamu u
Kxuciaomamu:

Li,O + H,0 — 2 LiOH
K;O + SO; — K550,
NayO 4+ 2 HNO; — 2 NaNO3; + H,0O

[lepokcudvl u Hadnepokcudbl NPOABAAIOM C80UCMBA CUNbHBIX OKUCAUMenel:

NayO, 4+ 2 Nal + 2 H,SO4 — I, + 2 Na,SO4 + 2 Hy,O

[lepokcudvl u Hadnepokcudbl UHMEHCUBHO 83aumodelicmayrom ¢ 800ol, 06pa3zys
2udpokcudbl:

N&QOQ -+ 2 HQO — 2 NaOH -4 HQOQ
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3. Bsaumodeticmeue ¢ dpyeumu sewecmeamu. lllesouHbie MeTaIIbl pearupyroT CO
MHOTHMMH HeMeTa/UlaMH. [Ipy HarpeBaHUY OHM COeITMHSIIOTCSI C BOIOPOZOM C
o6pa30BaHUEM THUIPUIOB, C TaJIOTEHAMU, CEPOU, a30ToM, pocPopoM, yIaepoaom U
KpeMHHEM C 00pa30BaHNEM, COOTBETCTBEHHO, 2d/102eHUJ08, CY1bpudos,
Humpudos, gocgudos, kapbudos 1 cuauyudos:

2 Na+ H, — 2 NaH

2 Na+ Cl, — 2 NaCl

2K+ S — K,S

6 Li+ N, — 2 LizgN

2Li4+2C — Li,C,

[Ipu HaepesaHuu weno4Hble MEMANbl CNOCOOHBI peazuposams ¢ dpy2umu memaniamu, o6pasys

uHmepMemaJmuabl. AxmueHo (CO 63pb160.M) peazupyrom wejsloHHble MemaJjijlbl C Kucjaomamdu.
meﬂO‘-lele memainibl pacmeopsAmesa 8 HMUIKOM ammuake u e2o TlpOUSBOaHle — amMuHax u amudax:

2 Na+2 NH; — 2 NaNH, + H, T

[1pu pacmeopeHuu 8 HUIKOM ammuake Wea04HOl Memani mepsem 371eKMpoH, KOMopblll
CoJIb8amMuUpyemcs MoJeKya1amu ammuaka u npudaém pacmeopy 2oay6oti ygem. Obpasyrowuecs amudwvl
Jleeko pasaazaromes 86000l ¢ 06pa3zo8aHuem WeNoUU U aMMUaKa:

KNH,+ H,0 — KOH + NHj 1



4. KauecmeenHoe onpeaeﬂeHue WweJjl10HHbIX MemaJjijlos. HOCKO]II)KY
IMOTE€EHLMAJ/IbI MOHWU3dlIWUH LIE€/IOYHbIX ME€TAJ/IJ/IOB HEBEJ/INKH, TO IIPHA
Harp€BaHHWHN ME€TaJlJild NJIA €TI0 COG,ZLI/IHGHI/Iﬁ B IVIaM€HH aTOM
NOHHU3HPYETCHA, OKpalllMBasl 11JIaMs1 B OHpe,Z[eHéHHbII;,I IBET:

Okpacka nnameHH WenoYHbLIMK MeTannamu
W WX COeAUHEHUAMM

llenoynon metann  Leetr nnameHu

Li KapMuHHO-KpacHbIN
Na | KenTolit

K ' OuoneToBbIi

Rb BypokpacHblii

Cs DuoneToBo-KpacHbLIN
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M30TOIIa C aTOMHOM Maccou 6 u 7; 6osiee
pacIpoCTpaHeH TSHKeIbIM U30TOII, er0o CoJlep)KaHue
cocTaBiseT 92,6% OT Bcex aTOMOB JIUTHS. JIuTHii ObLI
oTKpbIT A.ApdBencoHom B 1817 u BeigeneH P.byHsenom
1 A.Matucenom B 1855. OH UCIIONb3YyeTCs B
IIPOM3BO/ICTBE TEPMOSIIEPHOTO OPYXKUsI (BOZOPOIHAS
6om0a), ISl yBeIMYE€HUS TBEPAOCTHU CIUIABOB U B
dapmatieBTHKe. COMU TUTHUS IPUMEHSIIOT IS
yBeJIU4YE€HUS TBePAOCTU U XUMUYECKOU CTOMKOCTU
CTeKJIa, B TEXHOJIOTHH I€TOYHBIX aKKyMY/ISITOPHBIX
OaTapei, 111 CBA3BIBAaHUS KUCIOPOAA IIPH CBapKe.
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M3BecTeH ¢ gpeBHOCTH, Bbigenna ero X./138u B 1807.
JTO MATKUU MeTajlJl, IIUPOKO MPHUMEHSIIOTCS TaKUe
ero COeIMHEeHMs, KaK IIe04b (IrUapOKCHUI HaTPHUs
NaOH), nuieBas coga (bukapOOHAT HATPUS
NaHCO3) u kaspliMHUpOBaHHas coja (KapOoHaT
Hatpust Na2CO3). HaxoguTt mpuMeHeH1e ¥ MeTaJll B
BH/ie MAapPOB B HESIPKMX I'a30pa3PsiAHBIX IaMIaX
YIMYHOT'O OCBeleHUs.



® H3BecTeH ¢ IpeBHOCTH, BbIZe/INII ero Takke X./15Bu B
1807. ConmM Ka/rs XOpPOIIO U3BECTHBI: Ka/iheBast
cenutpa (HuTpar Kanus KNO3), nmorain (kapooHar
kaaus K2CO3), egxoe kanu (rugpoxcus kanmus KOH)
U ap. MeTanimyecKknum KajuM TAaK)XKe HAXOAUT

pasIUYIHOe TPpUMeHeHHe B TEXHOJIOT U
TeIJIOOOMEHHBIX CILJIaBOB.



Pyounoun

Py6uauii 6bUT OTKPBIT METOJOM CITIEKTPOCKOIIMH
bynzeHom B 1861; comepxuT 27,85% pasiioaKTHUBHOTO
pyounus Rb-87. Py6uaunii, kak 1 gApyrre MeTasibl
noArpynIibl [A, XuMHU4YeCcKr BBICOKOAKTHUBEH U IOJDKEH
XPAaHUTHCS MO/, CJIOEM HepTHU MTH KEPOCHHA BO
n30eXaHue OKHCIEHUST KUCIOPOAOM BO3yXa.
Py6buauit HaxoguT pasHOOOpa3HOe MpUMeHeHUe, B
TOM YHCJ/Ie B TEXHOJIOTHUU POTOIIEMEHTOB,
PaIiOBaKyyYMHBIX IPUOOPOB U B PpapMaiieBTUKE.
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Lle3ann

CoenvHeHMs Le3Us LIMPOKO PACHPOCTPAHEHHI B
pupojie, OOBIYHO B MAJTBIX KOJTMYE€CTBAX COBMECTHO C
COeJUHEeHUSIMU APYTUX LIeTOYHbIX MeTaJJIOB.
MuHepas Mo/UTYLIUT CUTUKAT COAEPXKUT 34% OKCHU/IA
ne3us Cs20. DnemeHT ObLT OTKPHIT P.ByH3eHOM
METOJOM CITeKTPOCKOIMH B 1860. OCHOBHBIM
MIpYUMeHeHHEeM 1Lle3Us ABISIeTCS MIPOU3BOACTBO
$OTO3/1EMEHTOB U 3JIEKTPOHHBIX JIAMII, OUH U3
PRANOAKTHUBHBIX U30TOMNOB Le3us (s-137 IpuMeHsieTcs
B Ty4e€BOM Tepanuu U HAyYHbIX UCC/I€TOBAHUSIX.
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PpaHUUN

S
l \ wivw.periodicble,

[Tocnemrwuii yieH ceMelCTBA IIeIOYHBIX METAJIIOB PPaHIIHA
HACTOJIPKO PaIMOAKTUBEH, UTO €r0 HET B 3eMHOM Kope B Oosiee
4yeM CJiefIoBbIX KommuecTBax. CBemeHus 0 GpaHIIUU U €T0
COeMHeHMSIX OCHOBAHBI HA UCC/IeJOBAHUU HUUYTOXHOTO €ro
KOJTMY€eCTBa, NCKYCCTBEHHO MOJTy4YeHHOTO (Ha
BBICOKODHEPreTHYeCKOM YCKOpUTeJsie) IIPU a-pacraze
aKTUHUA-227. Hanbonee gonroxxuBymmii usoror 22387Fr
pacraziaeTcs 3a 21 MUH Ha 22388Ra u b-vactuiipr. CornmacHo
npubIN3UTETbHOU OIleHKe, MeTA//TMYeCKHUI PaanyC ppaHIIUs
cocTaBser 2,7 . PpaHIIM 00/1a71aeT GOTBITMHCTBOM CBOMCTB,
XapPaKTEePHBIX AJIS1 IPYTUX LIe/TOYHBIX METAJIJIOB, U OTIUYAETCS
BBICOKOH 3/IEKTPOHOIOHOPHOM aKTUBHOCTHIO. OH 0OpasyeT
PACcTBOPUMBIE COMU U TUAPOKCcH,. Bo Bcex coeqnHeHUsX
dpaHIIU TPOSIB/ISIET CTelleHb OKUCIeHUs .



