MyHuumnnanbHoe GrogKeTHOe obLeobpa3oBaTesibHOe yYpexaeHue
«lWkona-nHtepHaTt Ne1 cpeaHero (nonHoro) o6wero o6pasoBaHnUsA» rOPOACKOro
okpyra ropop Ctepnutamak Pecnyonuku bawkoprocTaH

LLEJIOYHbIE
METAJUJIbI

BbInOoNHUN yuntenb XMMM1U nepBoOMn KBanugpukKkaLumoHHON KaTeropmm

CadmkaHoB Axat ®anspaxmaHOBUY
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Iepuoanueckas cucrema xuMudeckux ieMeHroB /I.U.MenaesreeBa

& @ ['pymiiel 371€MEHTOB .
* I II I11 IV A% VI VII VIII

Q@Qq\ A\
I 1 / IlesiouHbIe MEeTAIIBI H 40032

B 4
9,012 20, 16
(Bepmmnf?l (HeOH
26,9 5 39, 948
IOMI/IHI/I Aiepl"OH
47 .90 50.942 51 996 54.938 55. 847
G 3
65.37 69.7. 83, %
HHK n ;f Po0) 8071051 K?HHTOH

2‘HTaH 1 &Ha)mV 4Xp0M r l\iapraHﬁ GI(enes(e
Y 34 Z 44 N 4 M4 T4 R4 R 4 P
88.9 91224 62.906 95.94 101.07 102.905 rﬁmamGA

Urrpuii ’ ﬁ){pKOHIIK HI/IOGI/Ih 1\2)111/16 ﬁXHeLU/E A‘yTeHﬂ [l)omdh
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Ii@HOH

OHOBO . bMa
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Ilepuoanuyeckas cucrema xumuyeckux diemeHnTos /[.M.MenaeieeBa

q@@ @ ['pymnmbl 31eMeHTOB
& I II I11 IV V VI VII VIII i
I 1 /Ll.lenquble MeTannbl
v o
1 3 = B riiaBHou moarpymime:
4
I\Y% Yuci10 3J1IEKTPOHOB HA BHEIIIHEM CJI0€
5 He HM3MeHseTcsl
Paaunyc aroma yBejmunBaercs
i
v 7 DJIEKTPOOTPHUIIATEILHOCTh YMEHbIIAETCS
8 - BoccTaHoBHUTe/IbHBIE CBOWICTBA YCHJIUBAIOTCS
VI
9 MeTajsinyeckue CBOMCTBA YCHJIMBAKOTCH
1
o




LY
Ilepnoanyeckas cuctema xummiveckmux anemeHtoB [1..MeHaeneeBa

F e [ pymnmsl 351eMEHTOB
&& o I II I11 IV 5 A% VI VII VIII E
I 1 _
JIutnii / Lithium (Li)
11 2 Buemnauii Bug MSArkum MeTamul
I 3 IIPOCTOTO BEIIECTBA |CepeOpHUCTO-0EI0T0
I[BETA.
4 DJIeKTPOHHAS [He] 2s!
IV KoepurypaHius
5 20 0,98
6 (o ITonunry)
V Crenenpb okuciaeHus |1
7 [Ti1oTHOCTE 0,534 r/cm?
VI £ Temneparypa 453,69 K
9 TIJIABJICHUS
1 Temneparypa 1613 K
VII 0 KUIICHUS




Ilepuoanueckas cucrema xumudeckux djiemMenToB /I.M.MenaeneeBa

BN ['pymmel 3J1eMEHTOB
&@ o I II 111 IV 5 V VI VII VIII .
I 1
23 0 Harpui/Natrium (Na)
11 2 BHemuuii Bun cepeopucTo-0embIi
m 3 IIPOCTOTO BEMIECTBA | MATKUH MeTaIll
4 DIEeKTPOHHAS [Ne] 3s!
IV Koe(UrypaHius
5 11 20 0,93
(o ITonuHry)
Vv 0 Crenenp okucieHus | 1
7 [T710THOCTH 0,971 r/cm?
8 Temneparypa 370,96 K
Vvl 9 TJIABJICHUS
’ | Temnieparypa 1156,1 K
VII (1) J|| kunenus




Ilepuoanueckas cucremMa xumuueckux ieMeHToB JI.M.MeHnaeseeBa

& & [pyIIsl 3IeMEHTOB .
&Q\b * I I1 I11 IV V VI VII VIII
I 1
I 2 Kaauu / Kalium (K)
BHeuraumit By CepebpucTo-0emblii
13 IIPOCTOTO BEIIECTBA | MATKUH METasL
v . DIEeKTPOHHAS [Ar] 3d!° 4s!
5 KOH(UTypaHIus
20 0,82
6 (o [TonuHry)
v 7 Crenenb okucnenus | 1
[InoTHOCTE 0,856 r/cm?
8 Temneparypa 336,8 K
VI TTaBICHUS
9 Temmeparypa 1047 K
VII (1) KATICHUS




Ilepuoanueckas cucrema xumudeckux djiemMenToB /I.M.MenaeneeBa

& o [pymisl 371eMEHTOB
&@ i I II 111 IV V VI VII VIII -
I 1
o 9 85 0 Pyounuii / Rubidium (Rb)
Brenramii Buj Cepebpucto-0embIii
IIr 3 IIPOCTOIO BEIIECTBA | MATKUM METAILI
4 DIEeKTPOHHAS [Kr] 55!
v 5 31 KOH(UTypaHIUs
20 0,82
6 (o ITonunry)
Vv . CreneHp okucieHus | 1
[ImoTHOCTH 1,532 r/cm?
\%| S Temmeparypa 312,2 K
9 IJIABJICHUS
1 Temneparypa 961 K
VI 0 KHTICHUS




Ilepuoanueckas cucrema xumudeckux djiemMenToB /I.M.MenaeneeBa

o@ N I pymmsl 21eMeHTOB
&@ o I11 IV 5 A% VI VII VIII -
! 133 Ie3uit / Caesium (Cs)
II Buemaun Bug OYEHb MATKWN BA3KHUI
IPOCTOTO BELIECTBA |CCPEOPHCTO-KENTHIM
III1 3 TIOXOXKHM Ha 30JI0TO
MCTAaJIJI
4 DJIEKTPOHHAS [Xe] 6s!
IV KOH(DUTYypaHIIHs
J 55 20 0,79
6 (o ITonuHTy)
V Crenenp okucieHus | 1
7 IInoTHOCTB 1,873 r/cm
VI i Temneparypa 301,6 K
9 TIJ1ABJICHUS
1 Temneparypa 951,6 K
VIl 0 KUIICHUS




Ilepuoanueckas cucrema xumudeckux dj1emMeHToB /I.U.MenpaeieeBa

BN [ pymnmsl 351eMEHTOB
&@ o I I1 III IV 5 \% VI VII VIII .
I 1
o9 ®panuui / Francium (Fr)
Buemnauii Bug pagOaKTUBHBIN
I 3 223 0 IIPOCTOTO BEIECTBA | MIENIOYHOM METaLI
4 DIEKTPOHHAS [Rn] 7s!
IV KOH(UTypaHIIHs
£ 20 2,2
6 (o IlonmuHry)
V Crenienb okucieHus |1
7 81 IInoTHOCTB 1,87 r/cm
8
VI Temneparypa 300 K
9 TJIaBJICHUS
1 Temneparypa 950 K
VII 0 KUIICHHS
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HcTopusi OTKPbLITUS JIATHS

JIutun 0611 OTKPBIT B 1817 1. A. ApdBenconom B
MUHepaJie nmerajgure. bepueaunyc npeaioxuna Ha3BaThb
ee JutuoHoM (Lithion), mockoJbKy 3Ta IIEJ0YD
BIepBbIe OblIa HaleHa B ''mapcrBe MHHepPaJioB'
(kaMHel); Ha3BaHHE 3JTO MPOM3BEAECHO OT TIPped.-
KaMeHb. MeTajuinyeckuii JIuTuil BnepBbie MOJTyUYeH
B 1818 . I. /[3BHU myTeM 3J1eKTPOIM3A HICJIOYH.

B 1855 r. byn3zen u Marreccen pazpadoranau

ApdBeacon NPOMbINLJICHHbIN CImocoo IOJIY4YEeHU S
IOxan ABrycr METAVIMYECKOI0 JIMTHSA 3JIEKTPOJIU30M XJIOPHAA
(12 .01.1792 r. — JINTHSL.

28 .10.1841 1)




UcTopust OTKPLITHUSA HATPUA

Harpuii (Natrium, or anri. u ¢panu. Sodium,
HeM. Natrium oT JapeBHeeBp. neter —
oypasiee Bemectso. B 1807 r. I./[3Bu nmyTem
JIEKTPOJIM3A CJIerKa YBJIAKHEHHBIX TBEPAbIX
meJgoYer IMOJYy4YMJ CBOOOAHBIA METAJI -
HATPHIi, Ha3BaB ero coauu (Sodium).

B caenyromem rony I'mib0epTt mpenioxua

HMEHOBATHL HOBBIA MeTaJLl HATPOHHEM
I'em¢pu IpBu (Natronium); Bepueanyc  COKpaTHaI
(17.12.1778 r - nocJjiennee Haspanue a0 ""marpuit’ (Natrium).

29.05.1829 1)




UcTopus OTKPBITHA KAJIUA

Kaaui (anmi. Potassium, ¢ppanu. Potassium,
Hem. Kalium) orkpsur B 1807 1 I./3BH,
NMPOM3BOAUBIIMUA ICKTPOJIU3 TBEPAOIr0, CJIErKa
YBJIAKHEHHOI'0 €AKOro KaJjau. /[[3BH MMeHoBaJ
HOBBIM MeTaJi1 moraccueMm (Potassium), HO 3TO
Ha3BaHHe He MNPHKWIOCh. KpecTHbIM o0OTHOM
MeTa/ia okasajcsa ['wiab0epr, H3BECTHBIU
usaarejb skKypHajaa 'Annalen der Physik",
HpeIoKUBIIUN Ha3BaHMe "'Kajauil'; OHO ObLIO Temppu BN
npuHaTo B 'epmanuu u Poccum. (17.12.1778 r —

29.05.1829 1)




UcTopus OTKPBITUS PYOUIus

IIpu CHEeKTPOCKONMUYECKOM aHaJIHu3e
MHHepajsa JenuaoJur  (propcuiamkar
JUTHUS U AJIKOMHUHHUA) U OOHAPYKWIHNCH
JBe HOBbI¢ KpaCHbIe JIUHMM B KPACHOU
yacTu criekrpa. Ity JuHuu P. bynsen u I,
Kupxrog¢ npaBujibHO OTHECIH K HOBOMY
MeETAJLIy, KOTOPbIi Ha3BaJu pPyougauem
(1at. rubidus - KpacHbIN) U3-32 LBETA €ro
CIIEKTPAJIbHbIX JIMHM. Honyuutsb
pyOouauii B Buae Merauia byH3eny
yaajgoch B 1863 rony.

PoOepT BI/IJIBFJILM byHsen
(31.03.1811 - 16.08.1899)

I'ycras PoﬁpT Kupxrodg
(12.03.1824 — 17.10.1887)




UcTopus OTKpHITHA LIE3US

e3uit (anria. Cesium, ¢ppann. Cesium, Hem.
Caesium) - mnepBBIA 3JJIEMEHT, OTKPBITBHIA C
NMOMOIIBI0 CIIEKTPAJbHOr0 aHaausa. P.byHsen u
['Kupxrodpd  oOHapyxuiu  CHEKTpPaJbHBIC
JIMHAU HOBOI'0 3JIEMEHTA: OAHY CJ1a00-ro1y0yI0 v

PoGepr BI/IJILF(;JILM Bynsen  APYTYIO SIPKO-T0JIy0y10 B 00sacTu (pUOJIETOBOM
(31.03.1811 - 16.08.1899) 1acCTH CIEKTPpA.

P.bByH3€eH Ha3BaJl BHOBb OTKPLITBIM MeTaJLI
nesuem (Casium) or Jar. caesius -- rosyoowm,
CBETJIO-CEPbIii; B JPEBHOCTH JTUM CJIOBOM
0003Ha4YaJIM T0JIyOM3HY sICHOro HeOa. Hucroiu
MeETAJJIHYECKUMN ne3uu MOJIyYeH
IEKTPOJIUTHYECKUM nyTeM B 1882 1.

I'ycras PoﬁpT Kupxrodg
(12.03.1824 — 17.10.1887)




UcTtopus oTKkpbITHA (PpaHIUA

10T 3j1eMeHT ObL1 mpeackazan [ .H.
MenpaeseeBbiM  (Kak JKa-me3wu), M ObLI
OTKPBIT (110 ero paauoakTuBHocT) B 1939 1.
Maprapurou Ilepe, COTPYIHULICH
HNucruryra pagus B Ilapuxe ¢ mopsaakoBsIiM
HOMepoM Z =87 W mepuoaoM IoJIypacmaaa
21 muH. OHa ke n1ana emy B 1964 1. Ha3BaHue

B 4YeCTb CBOell PpoOAMHbLI — QpaHUU.
IEPE (Perey) Mukpockonnueckue KOJINYeCTBA
Maprapura dpanuuna-223 u ¢ppannus-224 Moryr ObITh
(19.10.1909 - XUMHUYECKH BbIIEJICHbI U3 MUHEPAJIOB YpaHa
13.05.197%5) U Topus. Jlpyrue wusoronbl (ppaHUUA

MOJYYAKOT  HMCKYCCTBEHHBIM  NYTEM €
MOMOIUBIO SI/ICPHBIX PEAKIMH.




Ilpapoanbie COeNHHCHUS JTATHS

dDororpadus Onucanue MuHepaJia

XUMHUYECKUU Ii Al[Si2 06]

COCTaB

becuseTHbIN,
LiBeT KPACHBIH, YKEeITHIH,
3€JICHBIN

[LtotHocTh  |3,1—3,2 r/em’

CrnoaymeHH TBepnocTh 6,5




S
> Ilpapoaabie COeAHHEHUT HATPUSA n

paas
Onucanue MuHepaJia
XUMHYECKUU
coc NaCl
TaB
becnBeTHbIN,
LiBeT KPACHBIU, KEJITHIN,
CUHMU
[LIOTHOCTE 2,2—2 3r/cm’
TBepmocThb 2,5
Fanur Bkyc ConéHubli




IlpupoaHbie COeAUHEHUNA KaJTUA

Onucanue MuHepaJa

XUMHUYECKUN

COCTaB KCl
becuBeTHbIN,
MOJIOYHO-0EJIBIH,
LiBeT 3
TCMHO-KPAaCHBbIH,
PO30BBIN
[LIOTHOCTE 1,97-1,99 r/cm?
TBepnocts 1,5
CvnbBUH Bxyc E ki




IlpupoaHbie COeAUHEHUNA KaJTUA ]

dorTorpadpus Onucanve MuHepaJa

XUMUYECKUN MgCl,-KCI-6H,
COCTaB O
KpacHsbii,
[IBeT ’KEJITBIN, OCIIBbIN,
OCCIIBETHBIN
[1JIOTHOCTD 1,6r/cm®
TBepaOCTH 1,5
KapHanut Bkyc JKryumii coneHsli




i *c HeMe
+2

XuMmieckue CBOMCTBA

IIpoBeps ceds +02
Li20, Na202, KO2

+H2
‘MeH

o+ N2
*Me3N

ﬂ% *CO CNOXHbIMU BeLL,eCTBaMu

/ O\ *+H20 (6ypHo)
*MeOH +H2

*+ K-Tbl (DYpHO)

@ *comnb+H2



XUMHUYEeCKHe CBOUMCTBA

1) 2Na+ Cl,=2NaCl (s ammocghepe F:2 u Clz wenounvie Me camosocniamensiomcs)

2) 4Li+0,=2Li,0 2Na+0,=Na,0, 2K +20,=K,0,

okcuo Li nepokcuo Na Haonepokcuo K

3) 2Na + H, =2NaH (npu nazpesanuu 200-400°C)

4) 6Li + N, =2Li,N (Li - npu komnamnot T, ocmanshvie wenounvie Me -npu nazpesanuu,)

5) 2Na + ZHZO =2NaOH + H2
(Li - cnoxouino, Na - sHep2uyHo,
OCMajbHble — CO B3PbIBOM —
socniamensiemcs svloensowuiics H,
Rb u Cs peacupyrom He moavko
¢ orcuokou H )0, 1o u co n1eoom. .

6) 2Na+ H,SO4 = Na2SO4 + H,

(npomexarom oueHnv OYPHO)

M




KauecTBeHHOE onpenesieHre meJ09YHbIX MeTAJLI0B [

Jlnst pacio3HaBaHUsI COCIMHEHUH MIEIIOYHBIX METAJJIOB IO OKPACKE IIJIAMEHU
UCCIIEYEMOE BEMIECTBO BHOCUTCS B IIJIaMs TOPEJIKA HAa KOHYMKE KEJIEC3HOU
ITPOBOJIOKH.

Li+ - kapmuHoBo-kpacHbiii K+ - dpuoneroBeiit  Cs+ - (hroneToBO-cuHMI
Na+ - xenTbii Rb + - kpacHbli

Li+ Na+




IMosryueHue NIEJOYHBIX METAJLIOB []

5 Jazpysna
1) DnexTponu3 paciuiaBOB COSTUHEHH I

MCJIOYHbBIX MCTAJIJIOB!
2MeCl = 2Me + Cl,

4MeOH = 4Me +2H,0 + O,

2) BoccTtaHOBIIEHHE OKCHUJIOB Y TUIPOKCH/IOB
HIEJIOYHBIX METAJIJIOB:
2Li, 0 + Si=4Li + SiO,

KOH + Na=NaOH + K

THEORH

CxeMma >JIeKTposIn3epa I NOJIyYEHHST HaTpUsl

BaHHa COCTOUT U3 CTAJIBHOTO KOXKyXa C IIaMOTHOUM (pyTepoBKOM, rpadTOBBIM aHOAOM A U
KOJIBIIEBBIM >K€JIE3HBIN KaTo/ioM K, Mexay KOTOphIMHM pacmlojioKeHa ceryartas auadparma.
DJIIeKTPOJIMTOM CIYXKHT OoJiee jerkoruiaBkas cmech ero ¢ 25% NaF u 12% KCl1 (uto
MO3BOJISIET MPOBOAUTH mporiecc nmpu 610-650°C). Meramnuyeckuii HaTpuii coOUpaeTcs B
BEpPXHEN YaCTH KOJIBIIEBOTO KaTOJHOTO MPOCTPAHCTBA, OTKY/Aa U MepexoauT B cOopHUK. [1o
Mepe Xoj1a 3IeKTposin3a B BaHHY Jjo0aBisitor NaCl.
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MOIIIMITHUKOB CHHTE3e
S o \. A

IMuporexnuka




IIpumenenue mea0Ynbix Metaios [

‘HaTtpum

*BoccraHoBUTE/Ib B OPraHUYeCKOM CHHTE3e
*TepMuyeckoe nojiyyeHue MeTa1JI0B
*IIpoU3BOACTBO HATPUEBO-CEPHBIX AKKYMYJISITOPOB

e['azopaspsiiHbie
*JIAMIIbI

eKayecTBeHHBIN aHAJIN3 OPraoHnmve€CKux BCLICCTB

*TenyioHOCHTEIb B SI/IEPHBIX PEaKTOPax




IIpumeHenue meJoYHbIX MeTaiop [
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Termonochem\

B siIePHBIX
peakTopax
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Kanuiinbie

yaoopeHus
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IIpumenenue mea0Ynbix Metaios [
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IIpumenenue mea0Ynbix Metaios [
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du3znyeckue CBOMCTBA IEJOYHbIX MeTAJJI0B

3anmoJiHM NPONMyCcKH

[IlemouHbIe MeETaJIIBI -[ = = T BEIIIECTBA, 3a HMCKIIOYCHUEM II€3US -
[ = ]uBeTa, c[ ]6JI€CKOM. Bce miemounbie MeTamib
XapaKTEepU3YHOTCS :"] IUIOTHOCTBIO, C] TBEPJOCTHIO, [ ]
TEMIIEpaTypaMH IUIABIICHUS W KUIICHHS ”] AJIEKTPOIIPOBOIHOCTBIO.

biaromaps Maﬂoﬁ[ JLi, Na un [" JHa Boge (Li—maxe Ha

kepocuHe). IllenoyHpie METalIbl JIETKO [ ] HOokOoM. HecBetsmeecs D

ra30BOM TOPEJKU IIEJIOYHBIE METAJUIBI U UX JIETYYUE COEIUHECHUS [amammz.amr_ﬁ
XapaKTepHbIC IIBETA: — [—““w“—"‘“““"*”j Na — s @

S <'m>




Tecr «llleqounbie MeTaAIBD) ]

1. MpepnoXxun Ha3BaTb Kanum ot apabCcKoro «aJsikasau» - Wwenodb
© W.Apdseacon ¥t Thesu ©® 1. Bepuennuyc
2. B psay ot nnutnA K (ppaHLMIO aTOMHbLIU paguyc:

© ywmeHbaercs © e usmensetcs ¥  yBenuumsaertcs

3. CrteneHb OKMCNEHUS LWENOYHbIX MeTansioB PaBHa.

3 +1 ‘ -1 ‘ +2
4. LiBeT nnamMmeHu, B KOTOPbLIN €ro OKpawmnBarOT MOHbI HaTpUA

‘ ¢dmonetoBbIN ‘ KpaCHbIU 3F  XKenTblin

5. CoeguHeHne NaOH Ha3biIBaeTcH.

3¢ kayctuyeckasi coga @ noraw © «xpucrannuueckas copa

NPOBEPUTH



Tpenaxep «XMMHYECKHE CBOMCTBAY []




JluTeparypa u HHTEpPHET-PeCYpPChI []

[Mabpuensu O.C. Xumus. 9 knacc: Yueb. g 001eodpa3oBar.yueOH. 3aBeieHUH.-M.
Apoda,

Axmemos H. C. O6mas u Heoprannueckas xumus. — M.: Beicmras mkosna, 2001
Jluoun P. A., Anopeesa JI. JI., Monouko B. A. CripaBOYHUK MO HEOPTraHUYECKOM
xumun. — M.: Xumus, 1987.

Hexkpacoe b. B. OcHoBbl 0011e# xumun. — M.: Xumus, 1974,

Heopranuueckas xumusi. Bech IkoJibHBIN Kypc B Tabnuiax,coct. MankysuuH.B., M.
2008r

“BuaeoonsITel u3 aucka "Splint. Xumus ais Becex - XXI: CaMoyduTenb pelieHnIo
XUMHWYECKUX 3a1a4"
http://ru.wikipedia.org/wiki/%D0%AS5%D0%B8%D0%BC%D0%B8%D1%87%D0%
B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC
%D0%B5%D0%BD%D1%382

http://www.catalogmineralov.ru/

http://www.xumuk.ru/encyklopedia/2/5263.html
http://www.physchem.chimfak.rsu.ru/Source/History/Persones/




Cnacu6o 3a ypok!
biarogapro 3a COTpyIHMY€ECTBO.




