[NABA VII
METAJJIbI

W3yuan 3TOT pasgen, Bbl pacliMpuTe CBOW 3HAHWA O MUPe MeTansos,
0 crnocobax MonyyeHUs MeTannoB U CMNaBoB, 06NACTAX UX NMPUMEHEHMA,
HayunTeCb NPOrHO3MPOBaTb U OGBACHATb BU3MUECKME N XUMUYECKe CBOW-
CTBa MeTaNlfIoB U UX COefUHEHUIl, OCBOUTE MeTofbl ornpefesieHNs VOHOB
MHOIMX MeTa/ioB B PacTBOPaX, O3HaKOMUTECh C MPUYMHAMU KOPPO3NI Ke-
ne3a U BO3MOXHOCTAMM eé npeayrnpexaeHus.

Ba)kHeliluMe MOHATMA TeMbl: MeTa/bl, CMiaBbl METanoB, PAS aKTUB-
HOCTV METannoB, KOPPO3UA, 3MEKTPOSIN3, OCHOBHbIE OKCUfbl, OCHOBaHMS,
aMdOTepHble OKCUAbI U FMAPOKCUADI, KaueCTBEHHbIE peakLUun Ha KaTUOHbI
Ca’*, Ba®*, Fe?', Fe3*.

Mertamnsl — amo Kpucmaniuueckue npocmole 8eu,ecmea ¢ MemaiiuiecKkoll Ces-
3610 MeNHCOY NIAOMHO YNAKOBAHHLIMU AMOMAMU.

B Tabsuie nepuoauueckoil CCTeMbl METAJLIbl PACIIOJIOKEHBI JIeBee YCIOBHOI
crynenvatoir suann (cM. puc. 61). K merammam oTHOCATCS S-2/1eMeHTHI (Kpome
H u He), yactp p-2/1eMeHTOB U Bce d- U f-2/IeMEHTBHI.

Y aromMoB MeTAJIOB YMCJIO 3JIEKTPOHOB HA BHENTHEM CJIO€ B OCHOBHOM COCTaB-
astet ot 1 10 3. VickiioueHneM sIBJISIIOTCST BCEro HecKoJibko Mertasios: Ge, Sn, Pb
(4 snextpona); Sb, Bi (5 aznexrponos); Po (6 siexrponos). B nepuoje y aromos
MeTaJIJIOB OOJIbIIIE PAJNYC, YeM Yy HEMETAJIOB, TaK KaK MaJIbl CUJIBI KYJOHOBCKOTO
B3aUMO/IEHCTBUS 3JIEKTPOHOB C SIJIPOM.

: HanomHuMm, UTo Mo CTPYKTYype KPWCTaNNoB 1 INeKTPOGU3NYECKMM CBONCTBAM repMaHuii U of-
Ha 13 annoTPONHbIX MoandrKaLuii 0NoBa ABMAIOTCA MOSYNPOBOAHUKAMMU.

DJIEKTPOHHBIE KOH(UTYpalluy BHEIIHEH 2JIeKTPOHHOI 000JOYKH aTOMOB
$-9JIEMEHTOB 2-TO U 3-TO MEPHOJOB, a TakKe p-3jaeMeHTa 3-To meproaa Al mpusese-
HbI B TyiaBe 2, Tabsuite 6 u B [Tpunokennun 1. Arombr asementoB [A- u I[TA-rpymm
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2-7-T0 MepPUOJIOB MMEIOT 3ICKTPOHHYI0 KOH(MUTYpaIuio ns' 1 ns’ cOOTBETCTBEHHO.

Merasabt — 310 u p-smemertsl [ITA-VIA-rpymm 3-7-ro nepuomnos (Al, Ga, In, TI,
Sn, Pb, Po); ux anexrponnbie kouurypaimu ns’np', ns’np?, ns’np®, ns’np’.

B nepuoanyeckoii cucremMe B KasKI0M TE€pUOjie, HAUMHA C 4-TO U 3aKaHYNBAs
7-m, umeetcst 1o 10 d-a/1eMeHTOB, y aTOMOB KOTOPBIX C POCTOM MOPSIKOBOTO HO-
Mepa IoCJIe/I0BaTeIbHO 3aTOJHSIIOTCS TISITh d-opOuTaeil.

OG6patum BHUMaHUE, 4TO dHEPrHst 3d-TOAYPOBHS BhIIlE, YeM 4S-TTOYPOBHSI.
[Toatomy d-snexmponst MOTYT TPUHUMATH ydacThe B OOpPa30BaHUN XUMHUYECKUX
CBSI3€ii, TO €CTh aTOMBI d-3JIEMEHTOB MMEIOT OOJIbIIIEe YNCIIO BAJEHTHBIX 3JIEKTPO-
HOB TI0 CPABHEHUIO C aTOMAMU S- U P-3JIEMEHTOB, OTHOCSIINXCSA K MeTaJlJIaM.

3HakoMble BaM TipuMepbl d-anemertoB — Fe (asmement VIIIB-rpymmsr 4-To tre-
proza, dopmyna anekrponnoii Kondurypamun 1s22s22p3s23p4s23d°), a rakxe
Cu (anement IB-rpymnmbl 4-ro nepuona, dhopmysia 2JeKTPOHHON KOH@UTrypanuu
1522522p53s23p%4s'3d1%).

Haunnast ¢ 6-r0 neprojia B MepuoMYeCcKOil CUCTEME TOSIBISIFOTCS f-2JIEMEHTHI,
KOTOpble 00beIMHEHbl B ceMelicTBa 110 14 a/eMeHTOB (3a CYET CXOAHBIX XMMUYe-
CKUX CBOWCTB) M HOCST 0COObIe Ha3BaHWI JIAHTAHOW/IOB M aKTUHOUIOB.

[Tpu 0OpasoBaHWM METAJJIMYECKOW CBSI3M aTOMBI METAJLJIOB JIETKO 060011ecT-
BJIIIOT CBOM BQJIEHTHDBIE 3JIEKTPOHBI. DJIEKTPOHBI IIPUHAJIEKAT HE OTAEJbHBIM aTo-
MaM, a SIBJISTIOTCST OOIIUMU JIJIsT BCEX aTOMOB U CBOOOJIHO TIEPEMEIIAIOTCS 110 BCEMY
kpuctasry (cMm. T7. 3, puc. 26). MeTtannudeckasd cBsI3b MPUCYIIA METAJIAM B JKUJI-
KOM U TBEP/IOM arperaTHOM COCTOSTHUSX.

Haxoscoenue memannos 6 npupooe

(I){a JOJIIO MeTaIlIoB HpI/IXOI[I/ITCOH  Marmii Harprii (o
25 % wmacchl 3eMHOU KOpbl ¥ 3—5 %  Kami 24%\ /24//’
o — o 9JIEMEHTbI
MacChl Tesla 4esoBeKa. B 3emHoi Kope 24 % 999
. ’
CaMbIM PACIPOCTPAHEHHBIM METAJIIOM Keneso_—
(%) o,
apgercs amoMunuii (puc. 102). 4,2 % Kpenii Kﬂlfg(ﬁ/oﬂ
DopmMbl HAXOKIEHUS METAJIOB 26,0 % e

B IIPUPOJIe COOTHOCATCI € XUMHUYE-
CKOM aKTUBHOCTBHIO UX TMPOCTHIX Be- Kambyti
ntects. Hanbosiee akTMBHbBIE MeTaJLIbI 33%
HaXOJSATCSI B IPUPOJiE, KaK ITPaBUJIO,
B BUJIe COJIell — XJIOPU/IOB, CyJb(a-
TOB, Kapbonartos, docdartos, cumm- Puc. 102. PacnpocTpaHEHHOCTb MeTassioB
karoB (NaCl, KCI, MgSO, - 7H,O0, B 3eMHOI Kope

s
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7.5 %
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CaCOgs, Caz(P0Oy)y), amomocuankatoB. MeTaabl cpefiHeil aKTUBHOCTU TIPe/i-
CTaBJIeHBI B NpUpoJie Yalle Bcero okcupamu u cyiabbunamu (Fe O3, Fe3Oy, ZnS,
CuFeS, PbS, CryO3). Meraunbt nuskoii akrusnoct (Cu, Ag, Au, Pt) Bcrpeua-
I0TCS1 B TIPUPOJIE B CBOOOIHOM COCTOSIHUHM. MHOTHE MHHEPAIbl UMEIOT CJIOKHBIN
COCTaB M BKJIIOYAIOT KATUOHBI JBYX-TPEX Pa3HBIX METAJJIOB U aHUOHBI Pa3HbBIX
KHCJIOTHBIX OCTaTKOB HEOPTAaHWUYECKUX KHUCJIOT U TUAPOKCcUiIbHBIE rpytibl (I[Ipu-
Joxkenue 2).

B kpoBu uenoBeka obHapyxeno 6osee 60 XUMUYECKUX 3TE€MEHTOB-METAILIOB.
B opranmusme desoBeka MPUCYTCTBYIOT MAKPOIEMEHMbl — KW, KaJbIIWii, HAT-
pUii, MarHuii, a B MEHBIINX KOJMYECTBAX MUKPOIIEMENMb. — ATIOMUHUIA, JKeJIe30,
MapraHell, MeJib, ITMHK U JpYyTHe.

Du3suuecxkue ceolicmea memaios

[l MeTammoB XapakTepHBI BBICOKHE TETJIO- U 9JIEKTPOIMPOBOAHOCTD, TIIACTHY-
HOCTh (KOBKOCTH) M MeTaymmdeckuii Oeck (§ 11, tabu. 8). OrimuuTeabHON yep-
TOHM 3JIEKTPOIIPOBOJIHOCTU METAJIJIOB SIBJISIETCS €€ 3aBUCUMOCTH OT TeMIIepaTy-
PBI: C POCTOM TeMIIepaTypbl MX 3JIEKTPOIPOBOAHOCTb yMeHbInaercsd. IIpu atom
ona B 10" pa3 u Gosee TIpeBBIIAET HIEKTPOIPOBOIHOCTD JUAICKTPHKOB. Hambo-
Jiee BBICOKOH 3JIEKTPO- M TEIIOMPOBOIHOCTHIO 00JIAIAI0T cepedpo, 30JI0TO, MEIhb
1 aJIIOMUHUN, caMO#l HU3KoW — PTYTh 1 BucMyT (puc. 103).

[TractuyHOCTh (KOBKOCTH) METAJIOB BBIPAKAETCS B MX CIIOCOOHOCTU WU3-
MeHATHh (HopMy TIpU [aBJIEHWUHU, BBITATUBATLCS B TIPOBOJOKY, MPOKATHIBATH-
cst B toukme quctbl (puc. 104). IlmacTuaHOCTD MeTaNIOB OOBSICHSIETCS TEM,
YTO IJIOTHO YJIOXKEHHBIE CJIOM aTOMOB METAJIa MOTYT CKOJIb3UTh OTHOCHUTEJIb-
HO JIPYT Jpyra, He paspyiuas oObeIuHSANne UX XuMuieckue cBsi3u (cm. § 16,
puc. 39). [lo maacTuyHOCTH METAJIBI TOAPA3AEIAIOT HA BBICOKOIJIACTUYHBIE

OTHOCHUTEIbHAA
TEIJIOIPOBOJHOCTb

OTHOCHUTETbHASI
3JIEKTPOIIPOBO/IHOCTD

M M

Ag Cu Au Al Zn Fe Pb Mg

Puc. 103. Tenno- 1 3n1eKTponpoBOAHOCTb Puc. 104. KoBka meTanna Kak geMoHCTpauusa
MeTansoB €ro naacTMyHoOCTU
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(o y6siBanuio) — Au, Ag, Pb, Cu, Fe, Ti, Sn, Al; miactuunsie — Mg, Zn, Mo,
W; xpynkune — Cr, Mn, Sb.

[To arperaTHOMY COCTOSTHWIO TIPM KOMHATHOH TeMIlepaType BCe MeTaslbl, 32 UC-
KJIIOUEHUEM PTYTH, — MBEPJble BEIIECTBA ¢ KPUCTALIMIECKOI CTPYKTypoitl. Temire-
paTypbl IJIABJIEHUS METAJIOB JiekaT B auarnazoHe ot —39 °C (pryTh) no 3422 °C
(Bosbdpam) (puc. 105).

[To mioTHOCTM MeTasIbl EJIT Ha TsKEable u Jjierkue. [IpumepamMu Jjiérkux
MeTaiios cayxkat kamii (p = 0,9 r/cm®), amomunuii (p = 2,7 r/cm®). K Také-
JIBIM OTHOCSITCSI METAJIJIbl, PACIIONIOXKEHHBIE B TEPUOAMYECKON CUCTEME 3a KeJe-
30M, HAIPUMEP CBUHEII, PTYTh, 30JI0TO. Y TSKETBIX METAJIOB MJIOTHOCTH OOJIbIIe
7,8 r/CM?’. Taxk, maoTHOCTD 30J0Ta cocrassieT 19,3 F/CMB.

Camble TBEp/BIE METALIBI — BOJb(PpaMm, XpoM, TuTaH, monubaeH (puc. 106).
TeépmocTh XpoMma 1 BoJibpama npubimKkaercst K TBépaoctu Kopyuma (Ilpumoxke-
Hue 2). K MArknum Metasiam OTHOCSTCS, HATpUMep, HaTpuil n Kamawi. VIX cautkm
MOJKHO Pa3pe3aTb HOKOM.

[MosmpoBaHHast MTOBEPXHOCTh METAJLIOB O0JIA/IAET XapaKTEPHBIM METa/LTNYECKUM
6seckoM. Biarozapst sToMy CBOWCTBY TOHKHE cJiou cepebpa WM allOMUHUST Ha
TJIATKOH TTOBEPXHOCTH, HATIPUMEDP CTEKJIA, UCTIONB3YIOT /IS UBTOTOBJIEHUS 3€PKAL.

Cnaaevl memasiioe, ux cocmae, csoﬁcmsa, npumenernue

B texauke u B ObITY, KaK TPABUJIO, UCIOJIB3YIOT HE WHIMBUIYaJbHbIE METAJ-
Jibl, a uX ciuiaBbl. Hanbosiee 4acTo CrIaBbl MOJYYAIOT METALTYPIUIECKUM MY TEM,
PACIIIIABJIsIT MEXaHWYECKe CMECH JIBYX M 0OJiee METAJIOB WJIM CMECH METAJLIOB
¢ HeMeTasiaMu. [losydennble paciyiaBbl BbIJIEP;KUBAIOT IIPU OIIPE/ICJIEHHON TeMIle-
parype Uil IPOTEeKaHUs B3aUMOJIEHCTBUSI KOMIIOHEHTOB, @ 3aTeM KPUCTAJLIU3YIOT.

3422 9

55 5
15391452 4
1083 1063 961

W Pt Fe Ni Cu Au Ag Al Zn Na Hg Cr W Ni Fe Cu Al Zn Mg Sn Na

Pnc. 105. TemnepaTypbl nnaBneHus Puc. 106. OTHOCUTeNbHaA TBEPAOCTb
MeTannos MeTannoB no wkane Mooca
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1100 MeTaIMYEeCKUMH CIUIABAMM 71OHUMAION MAMEPUATDL, UMEIOUUE METATLIU-
yeckue CeoUCmea U cocmosiuue U3 08Yx uiu O0IbUE20 UUCIA XUMUUECKUX INEMEH-
moe, U3 Komopolx Xoms 6vl 00UH AGLAEMCS MEMALIOM.

CmoiicTBa criaBa 3aBUCAT OT MPUPOABI M KOJMYECTBEHHOTO COOTHONIEHUS
KOMITOHEHTOB, MeTo/Ia HojrydeHus: 1 06paboTku. ComoctaBuM Takue CBOMCTBA MH-
IUBUIYAJBHBIX METAJJIOB M CIJIABOB, KaK TeMIlepaTypa IJIaBJIeHUs, TBEPAOCTD
U TIJIOTHOCTD.

CriaBbl 4acTo OTJANYAOTCS GOJIee HUSKUMU MEMNePAMYPaAMU NIAGLEHUS TI0
CpPaBHEHUIO C MHAMBUAYAJIbHBIMU MeTajiaMu. Harmpumep, 4ucToiii CBUHEI] T11a-
BuTcs 1pu temieparype +327,5 °C, a uucroe osoBo — npu +232 °C. Cruias
Ha OCHOBE 0JIOBa, cojepxanuit 36 % CBUHIIA, UMeeT TeMIepaTypy IJIaBJIeHus
+181 °C. CmiaBbl 0OBIYHO MEEPNHCe YUCTOTO METajla, UX DJIEKTPO- M TeILIo-
MPOBOJHOCTH MeHbIlle. MHOTHE CIIJIaBbl U3BECTHBI YEJIOBEKY C JIPEBHUX BPEMEH.
[TepBble MeTajIMUeCKUe TIPEAMEThI, KOTOPbIE YAaJ0Ch HAliTH apxeoJjoraM, ObLIu
c/leJIaHbl M3 OpoH3bl — CILIaBa, KOTOPbII Jajl HazBaHUeE 11eJ0i DI0Xe Pa3BUTHS
gyesioBevecTBa. [lnomuocmy CIIaBOB OOBIYHO MMeET 3HAYEHHUE MPOMEKYTOTHOE
MEXK/y TIJIOTHOCTSIMU WHMBU/YaJbHBIX KOMIIOHEHTOB CILJIaBa.

bponsamu HA3bIBAIOT CILTABBI MeJUW C JPYTUMHU MeTajjlaMu, Ha- »
IpUMEpP OJIOBOM, KEJe30M, aJlOMUHHEM M JAp., KPOMe IIMHKA M HU- | Cu
kessi. Hambosiee pacipoCTPaHEHBI OJOBSHUCTBIE OPOH3bI — CILIABBI | 2 o
Cu—Sn, B KOTOPBIX COjiepXKaHUE OJI0BA JOCTUTAET HECKOJIBKUX IIPO- e s

IIEHTOB, a uHor/a u Bbinie. CIyIaB MeJIu C IIMHKOM C pa3HbIM CO/EepsKa-

HUEeM IMHKa, nHorAa gaake 10 50 %, Ha3bIBAIOT lamyHsto. biarogapsi yCTONYNBO-
CTU K MEXaHUUYECKOMY MCTUPAHWIO ¥ BHICOKOH KOPPO3ZUMOHHON CTOHKOCTH OPOH3Y
U JIaTyHb TIPUMEHSIIOT JIJIsi M3TOTOBJIEHUS JleTajiell MalluH U npubopoB, pasimy-
HOUl ypHUTYPHI, TPyO. BpoH3y MCIIONB3YIOT AJIst JIUThS CKYJBITYP M HaMSATHU-
koB. Ham BceM 3HaKOMBI GPOH30BbIE JIIOCTPBI U CTATYITKH, JIATYHHbIE KPAHBI, Ca-
MOBaphI, ABepHbie pyukn (puc. 107).

Bponsza Jlatyup Cranp CrutaB amoMuHUST

Puc. 107. 3penna n3 cnnaBoB MeTansioB
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Ha manHoM 9tarie pasBuTHs IUBUIN3AIMKE HanboJee MMPOKO MPUMEHSEMbIit
METaJITT — JKeJie30, HO €r0 He MCIOJIb3YIOT B YMCTOM Buie. TBEPAOCTb YUCTOTO JKe-
Je3a HeBesmka. Kpome Toro, oHo GBICTPO OKUCJSETCST Ha BO3/yXe, 0OCOOEHHO BO
BJIQKHOI atMocepe, OT 4ero usjesusi U3 Hero MpuxoAdaT B HEroAHOCTb. [loaTo-
MY WCIIOJIB3YIOT CILIABBI JKeJie3a, COAepsKallfe YIJepoj W MPUMEeCH JIPYruX Me-
tayioB. Ilpu comepskanuu yriepoaa 6osee 2 % 10 Macce — 3TO uyzyHvl, MeHee
2 % — cmanu.

Braropapst Xopomum JIMTEHBIM KayecTBaM, MPOYHOCTH, MAJIOMy KoadduiineH-
TY TPEHUS U MHOTHM JIPYTUM TIOJIE3HBIM KayeCTBAM UyTYH UCIOJb3YIOT JIJIs U3TO0-
TOBJIEHUS JleTajlell apMaTyPbl, OCHOBAHWI CTAHKOB, TIOANTUITHIKOB, KOTJIOB U MHO-
TUX JPYTUX U3JEJNI MAIUHO-, TPAKTOPO- U cTaHKocTpoeHust. CTajib B CpaBHEHUHN
¢ uyryHoMm OoJjiee IIaCTMYHA, IIPOYHEe, TBEP)Ke, Jierye obpabarbiBaeTcsl MexXaHu-
gecku. Hexoropbie eé copra, cogepskainue npumecu Cr, Ni, Mo, Ti, 6osee koppo-
3uonHocToiKue. CriaBbl Keje3a ¢ HUKeJeM, XDOMOM M JIPYTUMU MeTasiaMu (10
HECKOJIBKUX TIPOIEHTOB), Coiep:Kalie MeHee 2 % yriaepoja, He3aMeHUMbI TIPU 13-
TOTOBJIEHUU CTPOUTEIBHBIX KOHCTPYKIUH, /eTajlell MAIliH, PEJbCOB, PEXKYIIETO
MHCTPYMeHTa, apmaTypsl (puc. 107).

Jiopamomunuii — crta amomuans (94 %) ¢ MeZiblo, MarHUEM U MapraHileM —
OCHOBHOU KOHCTPYKIIMOHHBINI MaTepuas B aBUAIMK, KOCMOHABTUKE, TIPOU3BO/ICTBE
CKOPOCTHBIX TI0€3/[0B, aBTOMOOWJIEH U APYTUX OOGJACTSIX TPOMBIILIEHHOCTH, JIJIsk
KOTOPBIX TIPUHIUITUAIBHYIO POJIb UTPAET MUHUMATbHAS MAcCa KOHCTPYKIIMHA. DTOT

CILJIAB OTJIMYAETCS He TOJBKO JIEFKOCThIO, HO U MPOoYHOCThIO (cM. puc. 107).
-

Cnnas Bonbdpama c KobanbTom 1 yrnepogom (nobeaut) no TBEpPAOCTU 6NM30K K anmasy.
M3 Hero n3roTaBnMBalOT CBEPXMPOYHbIE MHCTPYMEHTbI ANA MeTannoobpaboTkm u bypeHns rop-
HbIX NMOPOA, CBEPS MO GETOHY.

Yunctoe 30110TO — MAFKWUIA MeTan, MO3TOMY B IOBEMMPHbIX U3AENUAX UCMONb3YIOT ero 6onee
TBEpAble CraBbl, HANPUMEP, C Mefbto, HKenem. [lobaBneHve B 30510TO APYrUX METanoB M3me-
HSIET He TONIbKO ero MexaHun4yeckne CBOWCTBA, HO 1 LBeT. Hanpumep, npu copepxaHuv nannagus
6onee 10 % 30/10TO OKpPALIMBAETCA B OeNblil LBET C NErKNM TENECHBIM OTTEHKOM.

MeTannbl — 3TO KpUCTananyeckre BeLeCcTBa C MeTaIMYeckon CBA3bIO
MeXAy MJIOTHO YMaKOBaHHbIMM aTOMaMM.

[nA MeTannoB XapaKTepHbl BbICOKME TEMI0- U 3/1IEKTPONPOBOAHOCTb, Bbl-
coKaf MNacTUYHOCTb (KOBKOCTb) U MeTalInyeckuin bneck.

MeTannuueckne cniiaBbl — 3TO MaTepuasbl, UMeLLMe MeTaInJYeckmne
CBOICTBA U coCToAWME U3 ABYX UK GOMbLIEro Yncia XMMUYEeCKUX 3nemeH-
TOB, 13 KOTOPbIX XOTA Obl OAUH ABMAETCA METAJI/IOM.
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BOHpOCbI, 3agaHunA, 3agaun

1. Mepeuncnute 1 06BACHUTE: a) 00LWME PU3NYECKME CBOMCTBA METAINIOB; 6) BaXHeNLIMe
bu3nyeckme oTNINYMA CNIABOB OT MHAMBUAYANbHBIX METASIOB.

2. MNpuBeguTe 3NeKTPOHHbIe KOHOUIypaLmm aTOMOB, CpaBHUTE pajuyCbl aTOMOB: a) HaT-
puAa n nuTnA; 6) MarHmAa 1 aproxa.

3. O6BACHUTE, MOYeMy NPV CUIIBHOM MOPO3€ 3a METASNTMUYECKYIO ABEPHYIO PYUKY, B OTIIU-
urie oT JepeBAHHON, rofo pyKon B6paTbCs He peKoMeHayeTCs.

4. OnpegennTte cTeneHn OKUCIIEHNA aTOMOB MeTannoB B coeanHeHmax: MgS, NaNOs;, FeQ,
Fe,03, Cr,05, CrOs.

5. PacnonoxuTe cMMBOJIbI METaNIOB B NOpAAKe BO3pacTaHUA paguyca nx atomos: Mg, Na,
Li, Fr, Ba.

6. Micnonb3ysa paHHble pucyHkoB 103 n 106, 06bACHUTE, Kakne MeTansibl MOXKHO Mpume-
HATb: a) ANs PEe3KM afloMUHKA, MarHus, ofloBa, HaTpus; 6) B KauecTBe 3/IEKTPOMNPOBOAKN UK
ONA U3rOTOBNEHNA SNEKTPUYECKUX KOHTAKTOB.

7. WicknounTe nuwHee 1 060CHYyIiTe CBOW BbIOOP:

a) 1522s%2p°; 6) 1522522p%3s23p*; B) 1522522p%35%3p”; 1) 15%2522p°.

8. MoHeTa Maccoii 3,9 r nmeet 06bém 0,5 cm>. U3 Kakoro mMeTanna (CnnaBa) OHa W3roToB-
neHa? [ina otBeTa NCNONb3ynTe AaHHble TabnumLpbl.

Metannbi(cnnasbli) MnotHocTb, r/cm® Metannbi (cnnasbi) MnotHocTb, r/cm?
ANIOMUHUN 2,7 Menab 8,96
Cranb 7,6-7,9 Cepebpo 10,5
bpoHsa 8,7-9,0 3onoto 19,3
Hukenb 8,9 MnatnHa 21,5

9. MarHuin — OfVH 13 BaXKHENLWMX BMOreHHbIX 31eMeHToB. Ero cogepkaHue B opraHusme
yenoBeKka cocTasnsAeT okono 0,05 %. Onpegennte maccy MarHva U YMCAO ero aToMoB B Opra-
HU3Me yenoBeKa macconm 60 Kr.

10. Onpepenute meTansl, MaccoBasa JONA KOTOPOro B ero okcupge cocrtaBa Me,O3; paBHa
68,42 %.

§ 44. O6WmMe XxMMnyeckmne cBOMCTBa MeTannoB

[To xumMuvyeckruM CBOMCTBAM METAJLIbI SIBJISIIOTCS BOCCTAHOBUTEJSIMU, TaK Kak
JIETKO OT/IAIOT CBOU 3JIEKTPOHBI aTOMaM HeMeTaJlJIOB, IPEeBPAIasICh B TOJOKUTE b-
HO 3apsi’KEHHbIe NOHBl — KAMUOHDL.

Croco6HOCTh aTOMOB METAJJIOB OT/AaBaTh, a UX KATHOHOB — MPUCOETUHSITH
3JIEKTPOHBI MOXKET CJIYKUTh MEPOU MX XMUMHUYECKOW aKTUBHOCTHU. Tak, ajtoMu-
HUI HA BO3/yXe OYeHb OBICTPO MOKPHIBAETCS OKCUAHON TIEHKOM, & ¢ 30JI0TOM 3a-
METHBIX U3MEeHEeHUI He TpoucxoauT. [{TuHK akTUBHO B3aMMOJIEHCTBYET C COJISTHON
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KUCJIOTOM, a cepebpo — HeT. [1oaToMy aTiOMUHUN U IIMHK MOKHO OTHECTH K aK-
TUBHBIM METAJIJIaM, a 30JI0TO U cepedpo — K HEAKTUBHBIM.

Psao axmuenocmu memannoe

XUMUYECKYI0 aKTUBHOCTb Pa3HbIX METAJJIOB JIETKO CONOCTABUTD, aHATU3UPYS
WX ITOBEJIeHHE B BOJIHBIX pacTBopax cosiell u kucaor. Hanpumep, ecim B pacTBOp
cyabdara mean(Il) omycTuTh NMHKOBYIO IJIACTUHKY WJIA KEJIE3HBIM T'BO3[b, TO
IIPAKTUYECKU CPa3y ‘Ke Ha UX MOBEPXHOCTU IIOSBJIAETCSI KPACHOBATBIN HAJIET Me-
1. DTO CBUJETEJbCTBYET O TOM, YTO IIMHK U JKeJIe30 BBITECHSIOT Me/[b U3 PacTBO-
pa. ITU MPOIECChl MOXKHO TPE/ICTABUTD CJAEAYIOIUMHU YPAaBHEHUSIMU:

Zn + CuSO, = ZnSO, + Cul,
Zn’ + Cu?*" = Zn*" + Cu”;
Fe + CuSO, = FeSO, + Cul,
Fe + Cu®" = Fe*" + Cu’,
B aTux peakiugax IUHK U JKeJe30 OTAAIT CBOU 2JIEKTPOHBI MOHAM MEJIH,
TO €CThb OHU OKHUCJASIOTCS. VIOHBI M€y IPUHUMAIOT 3JEKTPOHBI, MOITOMY MeEJb
BOCCTaHABJIUBAETCS.
Ecii moctynuth Ha000pOT U B PAacTBOP CyJsibdara MUHKA TIOMECTUTH MEIHYIO
MJIACTUHKY, TO HA Hell He MPOM30UAET OCAKACHUS IWHKA. B 4ém TyT mpuymHa?
IKCIEPUMEHTATBHBIM TTyTEM, M3y4ast CIIOCOOHOCTh OJTHUX METAJLJIOB BBITECHSThH
JIpyrue U3 BOJIHBIX PACTBOPOB MX coJiel, pycckuit yuénbiii H. H. Bekeros pacrmo-
JIOXKWJT METAJLTBI B Psil. B HEM MeTasuibl, HAXOASIIUECST JieBee, CTIOCOOHBI BOCCTa-
HaBJIMBATh TIOCJIEAYIONINE U3 PACTBOPOB UX coJieil. TToCKoIbKY 3Ta crocoGHOCTD
METAJIJIOB CBSI3aHA C WX BOCCTAHOBUTEJBHON aKTUBHOCTBIO, TO ATOT PSII MOTYIUIT
Ha3BaHWeE Psjia aKTUBHOCTH METAJLJIOB.

Psaa akTMBHOCTH MeETajlIOB

Li K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb (H,) Cu Hg Ag Pd Pt Au

YeMm JieBee B 9TOM PsILy PACHOJIOKEH METAI, TeM OOJIBITUMU BOCCTAHOBUTEb-
HBIMK CBOWCTBAMHU B BOJHOM PacTBOPE OH OOJIajlaeT, TO €CTh Jierde OTAAET CBOU
9JIEKTPOHBI OKUCJUTEIIO U HEPEeXOJUT B BHUJE KaTHOHA B PACTBOP; TeM Tpy/Hee
KaTMOH 3TOTO MeTajljia BoccTaHaBiauBaeTcsd. [{MHK m Kese3o jierde OTAAOT CBOM
9JIEKTPOHEI, 4eM Mejlb, U TI03ToMy BoccTanasiusaior Cu®" us pacrsopa.

[To nososkenno NMHKA B ps/ly aKTUBHOCTU MOXKHO ITPOTHO3UPOBATh, YTO 3TOT
MeTaJl crmoco0eH BOCCTAHOBUTD M3 PACTBOPA MOHBI OJIOBA, MeAN U cepebpa:
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Zn® + Sn*" = Zn*" + Sn’
Zn’ + Cu®*" = Zn*" + Cu";
Zn® + 2Ag" = Zn*" + 2Ag".

B To ke Bpemst Menb OyeT BOCCTaHABJIMBATH TOJHKO HMOHBI cepebpa, HO He
BOCCTAHOBUT MOHBI OJIOBA:

Cu’ + 2Ag" = Cu*" + 2Ag".

ITO 0O3HAYAET, YTO IMHK 00JagaeT OOJbIIENl BOCCTAHOBUTEIBHON CIIOCOOHO-
crtoto. OH Jierde OTHAéT 3TEKTPOHDI, YeM OJIOBO, Meflb U cepebpo. TloaTtomy muHK
cuntaercss Oojiee aKTUBHBIM METAJIJIOM, YeM 3TH METAJibl. B CBOIO ouepelb,
Mefib — OoJiee aKTUBHBIN METAJLT, 4eM cepebpo.

Psid axmusnocmu memannos no3eonsiem He moavko npozHO3UpPosams nosedenue
Memainiog 8 peakuyusx ¢ pacmsopamu coiei, Ho U CPABHUBAMb UX OMHOUEHUE K 60-
de, pacmeopam Kuciom, a maxyce K HeMemaiiam u psoy Opyeux eeuecms.

Tak, cieBa OT BOJOPOZAA PACIIONIOKEHBI METAJLIbl, KOTOPbIE BBITECHAIOT BOJO-
POl M3 BOABI M KUCJAOT (TO €CTh BOCCTAHABJAMBAIOT MOHBI Bogopoga H'). Merai-
JIBI, PACIIOJIOKEHHbIE CIIpaBa OT BOJOPO/IA, TAKONH BOCCTAHOBUTEJIbHON aKTUBHOCTH
B PEaKIMsIX C pacTBOPaMHU KHUCJOT He mpossisaior. Hanpumep, nuHK pearupyer
C COJITHOU KHUCJIOTOM, BBITECHSISI BOJOPOI:

Zn + 2HC1 = ZHC12 + HQT’
Zn® + 2H" = Zn%" + HY1,
a cepeGpo BOAOPOJL HEe BHITECHSET.

Bsaumooeiicmeue memannos ¢ npocmosimMu U CJI0JHCHbBIMU seuwiecmeamu

K o6uum xumMudeckuM CBOWCTBAM METAJIOB OTHOCAT WX PEAKIUK C HEMETal-
JIaMU, BOJIOH, KUCJIOTaMU, COSIMH. [[J11 HEKOTOPBIX META/IJIOB TaKyKe XapaKTePHbI
peakIuu ¢ pacTBOpaMHu Iiesiodeil. YacTh MeTaJIOB BCTYTIAeT B PEAKIUU C OpraHu-
YeCcKUMHU BelllecTBaMu. MHOTHE TiepedncIeHHble B3auMOJIENCTBHUSI BaM HM3BECTHDI
U3 TIpebIAYIINX TJIaB mnocobus. Kpome TOro, Bbl M3ydyajn XMMHUYECKHE CBOICTBA
MeTaJioB B 9-M kiacce. [Toaromy Ha naHHOM artarie 00y4YeHUsT MbI CHCTEMaTU3U-
pyeM U3BeCTHbIE BaM CBOICTBa, cocTaBuB Tabauiy 31.
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Tab6auna 31. O6mue XUMHUYECKUe CBOMCTBA METAaJLIOB

PeareHTs! 1 ypaBHeHHST peaKIuit

OcoGennocTu BSaI/IMO/:[eﬁCTBP[ﬂ C MeTa/lllaMu

Hemerawuibl

0 0 ¢ +2-2
2Cu + Oy = 2Cu0O

0 0 ¢ +1-1
2K + Hy, = 2KH

0 0 +1-3
6Li+ N, = 2LisN

0 0 ¢+ +3-1
2Fe + 3Cl, = 2FeCly

O6pasytor GUHApHbBIE COEIMHEHUS: OKCUJIbI, TUAPU-
JIBI, HUTPU/IBI, TalOTeHU/Ibl. Peakum mpoTeKaioT Kak
IpH OOBIYHBIX YCJIOBHAX, TaK U MPU HaTpeBaHUH

Bopga

a) 2K + 2,0 = 2KOH + Hyt
Ba + 2H,0 = Ba(OH), + Hyt

6) 3Fe + 4H,0 = FesO; + 4Hyt
Zn + HyO £ ZnO + Hyt

B) Mg + 2H,0 = Mg(OH),| + Hyt
2Al + 6H,0 = 2AI(OH)3| + 3H,t

[enounsie u mémounozemenpubie (Ca, Sr, Ba, Ra)
MeTaJIbl 00Pa3yIOT BOAOPOA U IIEIOUb TIPU OObIU-
HBIX YCJIOBUSX.

Mertasibl cpeaineil aKTUBHOCTH, pearupys ¢ Iapamu
BOJIBI, 06PA3yIOT OKCH/IbI.

O06pasyioT HepacTBOPUMbIE OCHOBAHMUS: MarHuii
pearnpyet ¢ KUISIIEH BOJON; aJlOMUHNN pearupyet
C BOJIOI, €CJIN ¢ TIOBEPXHOCTH y/aJieHa TJIEHKa
OKCHJIa, HAIpUMep aTIOMHHUI aMaJbraMiPOBaH

Kucaorsr

Mg + 2HCI = MgCl, + Hy?
Fe + HQSO4(p336) = FeSO4 + HZT

[estoutble METANIBI PEATUPYIOT € KUCTIOTAMMU-
okucauressMu HNOs (o), HaSO 4oy €O B3pBI-
BoM. Pb maccusupyercst B pasz6asienusix HCI,
H,SO,. HanomuuMm, 4To ipu B3anMoIefiCTBUU Me-
TayioB ¢ Kucaotamu-okucanTensaMn HNO3 o)

1 HySO 4(onny BOZOPOJ He BhIZle/iAeTCs, a 00pasyoT-
Cs1 IPOJIYKThI BOCCTAHOBJIEHHS a30TA U CEPBI

Comm
Fe + CuCl, = FeCl, + Cu}
Cu + 2AgNO; = 2Ag| + Cu(NO3),

B BOIHBIX pacTBOpPax METaUIbl S-3JIEMEHTOB, 00J1a-

Jlast CUWJIbHBIMU BOCCTAHOBUTEJIbHBIMU CBOHCTBAaMHU, BbI-
TECHSIIOT U3 BOJIbI BOJIOPOJL, @ He MOHBI MeHee aKTHB-
HBIX MeTaslJIoB cosieil. OcTajibHble METalIbl Pearupytor
B COOTBETCTBUU C IIOJIOKEHUEM B PsITy aKTUBHOCTU

PactBops! menoueit

Zn + 2H,0 + 2NaOH(p-p) =
= Nap[Zn(OH)4] + Hy?

B Takme peaknum BCTYMAIOT MWHK, aTIOMIHHH,
Gepunmit

@

HOJlaMW.

AkTuBHble meTanibl (Na, K) BCTynaloT B peakuymmn ¢ KapboHOBbIMU KUCIOTaMK, cimpTamu, de-
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[MonokeHne meTtanna B pPAdy aKTUBHOCTU METaAJIJIOB NO3BOJIAET MPOrHO-
3POoBaTb ero nopefgeHMe B OKNCIINTEJIbHO-BOCCTAHOBUTEJIbHbIX pPeaKUUAX,
npoTeKawLwWwmx B BOAHbIX pacTBOpPax.

ATOMbI MeTanfioB BO BCEX XUMUYECKUX npeBppawieHnAax ABNAKTCA
BOCCTaHOBUTENAMN.

Bonpocbl, 3agaHua, 3agaumn

1. HazoBuTe xapakTepHble Ansa metannos ¢r3nyeckre cBONCTBA.

2. NepeuncnuTe p-3n1emMeHTbl, KOTOPble OTHOCATCA K 3IeMeHTaM-MeTaaM.

3. PacctaBbTe KO3ddULMNEHTHI B YPaBHEHUN peakLuny METOLOM 371eKTPOHHOro 6anaHca:

Cu + HNO;3(556) — Cu(NO3); + NOT + H,0.

4. CocTaBbTe ypaBHEHVA BO3MOXHbIX XMMUYECKMX peakunii C YY4ETOM, YTO MeAb OKUCIseT-
CA 10 CTEeNeHn oKncneHmsa +2:

a) Ag + HCl —; 6) Cu + Hg(NO3), — ;
B) Mg + HZSO4(pa36) - r) Ni + NaCl — ;
A) Zn + AgNO3 —; e) Au + H,0 — .

5. CocTaBbTe ypaBHEHUA peakunin B3aMMoaencTBmA LmHKa ¢ HemeTtannamm (O,, P), Kucno-
Tamu (pasbasneHHbimu HCl, H,SO,), ¢ pactBopamu wenouein (NaOH, KOH), c conamu (AgNO;,
Pb(NOs),).

6. LlmHK maccon 1,3 r pacTBOpUAM B KOHLEHTPMPOBAHHOM pPacTBOpe rmapokcuaa HaTpus.
PaccuunTaite 06bEM BblAenMBLUEroca rasa.

7. CocTaBbTe ypaBHeHUA peakLui, KOTopble MOryT NpoTeKaTb Ha MOBEPXHOCTU aKTUBHO-
ro MeTanna, Hanpumep NUTUA, Ha BO3AyXe.

8. YKaxunTe, Kak M3MEeHUTCA Macca LMHKOBOW MAaCTUHKK (YBENUUUTCA, YMEHbLUNTCA, HE 13-
MEHUTCSA) NPU NOrpy>KeHUN eé Ha Hebonbluoe Bpemsa B pacTBop: 1) CEpPHON KUCNOTbI; 2) rnga-
pokcupa Hatpus; 3) cynbdata marHua; 4) cynbdata megu(ll); 5) HuTpaTta cepebpall).

9. Onpepennte 06BLEM BOAOPOAA, KOTOPbIN BbIAENUTCA NPY B3aumogencteum 260 r LUMHKa
C PacTBOPOM CepHON KI1CNoThl 06bémom 250 cm®. Maccosas aona H,SO, paBHa 15 %, nnoT-
HocTb — 1,1 r/cm’,

10. KenesHylo nnacTMHKy maccon 90 r morpysunnum B pacTBOp MedHOro Kyrnopoca. Yepes
HeKoTopoe BpemsA eé BbIHYNW, NPOMbIIN, BbICYWUAM 1 B3Becunn. Macca ctana pasHa 92,4 .
Onpepenute Maccy npopearnpoBaBLLEro »enesa U Maccy Meau, oCeBLUeN Ha NiacTuHKe.

Peaxmuevi: Marauii, 1IUHK, KeJIe30, Me/lb, PACTBOP CEPHON KUCJOTHI.

B yerbipe poOMpPKKM MOMECTUTE MeTaJlIbl — MarHUH, IIMHK, JKeJIe30, Melb —
¥ 106aBLTE K HUM PACTBOP CEPHOI KucaoTh (110 1 cm®).

OTMeTbTe MHTEHCUBHOCTD BBIJIEJIEHUS ra3a.

CnenaliTe BBIBOJ O XMUMWYECKOH aKTUBHOCTU METAJJIOB IO OTHOIIEHHIO
K KHCJIOTaM.

B
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