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O eIMHCTBE XMMHYECKOW OPraHM3allMM XWBOi TIPUPOIBI TOBOPHT
TOT haKT, 4TO /1Ba BAXHEHIIMX COCAMHEHMUA PACTEHHH M XUBOTHBIX —
XTOPODHILT ¥ reMOITIOOHH — MMEIOT YIMBHTEIBHOE CXOACTBO B CTPO-
€HHH H OTINYAIOTCS JLLIB IPHPOZOE GHOTEHHOTO 3/IeMEHTa-MeTaLIa:
B LIEHTPE MOJIEKYJIBI XJIOPO(HILTA CONEPXHUTCS ATOM MArHHs, a TeMo-
TN06MHAa — aToM Xene3a.

Oxonuanue maba. 8.1

Merann

BnsiHue MeTanta (HOHA) HA COCTOSHHE OPraHHIMA

Hezocratox

M3GsTOK

KoGanst

'V XHBOTHBIX — MATOKDO-
e — asemist (pi coep-

To xe

Ta6auua 8.1

BARAHHE HENOCTATK W HIGHTKA HOHOB METALIOB
HA COCTOSHHE OPrAHM3MA PACTEHHi, KHBOTHRIX W JEJ0BEKA

Merann

Bausnie MeTaLia (HOHa) Ha COCTORHME OpraHsMa

Henocratox

Msbsrok

Jlummit

Harpuit

Maprasiei

'V XHBOTHBIX — MBIllIEYHBE
6o, crabocTs.

¥ pactermit — HapymeHue
npoliecca 06pasoBaits X0~
poduna

¥V pacteriit — MpaMOpHOCT
mcTheB.

Y XHBOTHBIX — TpaBsiHas
TeTaHMA**

Y XHBOTHBIX — 0CTeON0-
postee

¥ pacteruii — x10po3.
V I — Hapymerus pas-
BUTHS KDBLTLEB

¥ pacterit — xi0po3, 3a-
MejUIeHHe 06Pa3loBaHMs
xiopodmLra

Y XHMBOTHBIX — aHEMHUECKHE
ARTCHIA

V XHBOTHBIX — aHEMUS

PassiTie 0co0hX GopM
pacTeHuit

¥ YesloBeKa — THIIEpTOHMS.

V pactermit — passiie razo-
uTibix hop*

¥ 4e/loBeKa BOIMOKHO OTpas-
Jerme MartHeM (Tapami
IIBIXAHUS)

AHTAroHHer (. e. aeficTayeT
POTHBOTIONIOKHO) MATHHS;
[IPHMERSIOT TIpH OTpARTEHIH
MarHmeMm

Passitie 0coGix hopM pac-
TEHMIA.

V uesioneka — CHitkeHMe
YMCTBEHHHIX CTIOCOGHOCTeIH,
HeBpHTH

Hapyluietist passuTist pacte-
HMi.

B BBICOKHX CTETIEHAX OKHCIE~
Hits CHITBHO TOKCHUeH

B GOTBIIINX KOTHYECTBAX TOK-
CHYHO /U151 XHBOTHbIX H pacTe-
o

B NOBILLIEHHO/ KOHIIEHTPA-
L3 TOKCHYHA /LTS KMBOTHBIX
W pactermii
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Xatmu Hike 2+ 10°6%)
ik 3aGoreBatms pactenmit TOKCHYEH A5 KMBOTHEIX
W pactermit

TIpk HIGKTKe B NI0YBAX — 3a-
Goreparms ckota

MormnGren |3aGoneBarns GoGobix
pactermit

* Taziourisie GOpMsI pacTensit — dOPMB PacTeHMiN, YCTOMMBNE K TIOBHIIICH-
HOlt KOHUEHTPAILH COnell (B YACTHOCTH, IOPWIA HATPHA) B TIONBE, B MHTATETLHOM
pactBope. TIDOHIPACTAIOT HA CHIBHO 3ACOTEHHBIX MIOMBAX: N0 Geperam Mopelt, Ha co-
JIOHYaKaX M T.1.

** Teranms (1ar. fetanus — CTOTGHSIK; Tped. 1é1an0s — HATPSKCHHE, OLICTICHEHHE,
CYII0pOra) — COCTOSHHE OPraHAIMA, XAPAKTEPHIYIOMICECH JUTHTEIHbIM COKPALICHH -
€M H MAKCHMATHHEIM HATIDAKCHHEM MbIIUL

+** OcTeonopo3 — 3aGoeRaNHe, OGYCIORTEHHOE HIMEHEHHEM CTPYKTYPH KOCT-
HOM TKAHM W3-3 HETOCTATKA HOHOB Ca’*.

1. Kakinit 0cOGEHHOCTAMH XapaKTEpHIYETCst CTPOHHE aTOMOB Me-

o TaUIoB?

2. Kax M3MERSIOTCS METALIYECKHE CBOHCTBA XHMHYECKHX YIEMEHTOB B
niepuoaX W rpyniax TabnHis Merzie/ieena? Kak 5TH H3MeHeHMS CBSI3aHb O
CTPOCHHEM TOMOB EMEHTOR?

3. Kaxiie 13 XMIHECKHX 9/1CMEHTOB-MCTAIOB MOARISIOT ABOHCTBEH-
Hele cpoiicrsa? Mouemy?

4. KaKie IeMEHTH HAIBIBAIOT MAKPOSIEMEHTAMM? MHKDOSTeMeHTaMH?
KaKite M3 METAIUIOB OTHOCSTCA K MHKDO- H MAKpOSTEMEHTaM?

. Kakylo 6HOJIOTHIECKYIO POITb HTDAIOT HEIOCTATOK H HIGHTOK METATIOB
B OpranH3Me pacTesii i XHBOTHHX?

6. YKaxuTe aHAIOTMH B XHMHYECKOH OPraHM3alMK PACTCHHH M KHBOTHBIX
Ha MpMMepe Xele3a W MarHIts.

8.2. MeTauisl — NpoCThie BemecTsa

C pa3sBUTHeM NPOM3BOICTBA META/LIOB (IPOCTHIX BEWIECTB H CIUIA-
BOB) CBSI3aHO BO3HWKHOBCHWE LMBHIM3aUMK («6POH3O0BBIH Bek»,
«KeJIe3HBIi BeK»).

Havapmasicst npumepo 100 JIeT HA31 HAYIHO-TEXHHYCCKAS PEBO-
JOLMSl, 3aTPOHYBIIAs IPOMBIIUICHHOCTh M COLMATBHYIO cdepy, Tak-
Ke TeCHO CBA3aHa C NPOU3BOACTBOM MeTaios. Ha ocHose Bombgpa-
Ma, MONMO/IeHa, THTAHA W IPYTHX META/LIOB GbUIM CO3AaHBI KOPPO3H-
OHHO-CTOMKHE, CBEPXTBEpIbIC, TYTOILIABKHE CIUIABI, MPHMCHEHHE
KOTOPBIX CH/IBHO PACLIMPHJIO BOIMOXHOCTH MALIMHOCTPOCHHS.
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Bce xe He cieyeT 3a6biBaTh, YTO B GOJNBLIMHCTBO CILIABOB BXOANT
JABHO M3BECTHBII META/LT XeJIe30, & OCHOBY MHOTHX JICTKHX CILTABOB
COCTAB/ISTIOT CPABHUTE/IBHO «MOJIO/IbIE» METAILTBI — ATIOMMHHI M Mar-
HUA.

CBepXHOBBIMH ABISIOTCA KOMIO3ULMOHHBIE MAaTEPHAIIBI, NPE/CTaB-
JISTIOLLME, HATIPUMEP, TIOJIMMEP WIH KePaMHKY, KOTOpbie BHYTPH (Kak
GETOH KE/IE3HBIMU TIPYTAMH) YNIDOYHEHbI METALIHYECKHMHU BOJIOK-
HAMM, KOTOpble MOTYT GbITh 3 BoJb(pama, MONHG/IEHa, CTAH U JIpy-
TMX META/UIOB H CIUIABOB.

@uawdeckue CBOHCTBA MeTaLI0B. MeTayeckuii 61eck, miacTu-
HOCTb, BBICOKAs! 3I€KTPO- M TEILIONPOBOIHOCTD, POCT 3IEKTPHUECKO-
TO COMPOTHB/ICHNS NPH MOBBICHHH TEMIIEPATYpEI, BEICOKHE 3Have-
HUSl TUIOTHOCTH, TeMTIEPATYphl KHITCHWsS! W TEMTIEPATYPhI TUIABICHHS,
TBEPIIOCTH, MATHUTHBIX XapAKTEPHCTHK — BCE ITH NPAKTHYECKH BaX-
Hbie CBOWCTBA, OGIIME /LIS BCEX METAUIOB, OGYCIOBICHBI MeTA/LTH-
YEeCKO! KPUCTA/UTMYECKON PELICTKOH M META/LIHYECKOH XMMHMYECKOi
CBA3BIO.

Bce mMeTanibl — TBepable BElIECTBA, KPOME KHMIKOH PTYTH, KOTO-
pasi IpM HM3KMX TEMIIEPATypax CTAHOBMTCH TBEPAOH M KOBKOH, Kak
cauHel. He 06:1a1aioT IIaCTHYHOCTBIO JMILb XPYTIKHE BUCMYT M Map-
TaHell.

Bee MeTa/LThi MMEIOT cepeGpHCTO-GesThiit WM CephIii BeT (LB, BKTCH-
Ka, puc. 30). CTpoHUM1, 30,10TO M Me/1b B GOJIbILIEH CTENEHH NorIoma-
10T KOPOTKHME BOJHBI (6H3KHe K (hMONIETOBOMY LIBETY) M OTpaxaioT
JUIMHHBIC BOJHBI CTIEKTPa, TI03TOMY MMEIOT COOTBETCTBEHHO CBETIIO-
KENITHIH, XeThIil 1 «MeHbIi» 1BeT. OYeHb TOHKHME JIUCTHKH cepebpa
¥ 30/10Ta MMEIOT COBEPLICHHO HEOXKHIAHHEIH BHI — OHM TPEICTARS-
10T COGO# T01YGOBATO-3¢IeHYI0 (OIBY, & METKHE MODOIIKH METAILIOB
KAXYTCS TeMHO-CepBIMH, IAXe YepHBIMH. Ml TOBKO MATHHI H &TIOMH-
HMit, KaK Bbi 3HaeTe, B TOPOMIKE COXPAHSIOT CepeOPUCTO-Oebii LBET.

Knaccnukanus MeTaios. B TexHyuKe METaUIbl PUHATO KIACCH-
(DULMPOBATH N0 PANTMUHBIM (DMMYCCKMM CBOHCTBAM:

10 TI0THOCTH — Aezkue (p < 5 r/cM’) u maxcensie (p > 5 T/cM?)
MeTaLIBL;

TeMIIEpaType TUIABTEHMS] — 1€2KONAGBKUE W MY20NAAGKIE METAILTBL.

JKeie30 M €ro CIUIABI B TEXHHKE NIDHHATO CYWTATH 4EPHBLMU Me-
marnamu, a Bee OCTATLHBIC — UEEMHBLMI.

CyutecTByeT KJIacCH(MDUKALMA METALUIOB M 1O XMMHYECKHM CBO¥-
cTBaM.

MeTa/lbi ¢ HU3KOH XMMUUECKOH aKTMBHOCTBIO HA3BIBAIOT 61020~
podbiMu: cepebpo, 3071070, TIATHHA M AHATOTH MOCASHEH — OC-
MMWIi, MDHIMIA, PYTEHMi, NMauitanuii, pommii.

Tlo 6:M30CTH XMMHYECKHX CBOHCTB BBUIC/ISIOT ieao4Hbie (METALTBI
rpynmt 1A), wenounosemensivie (Metartel rpymsl 1A, HaumHas c
KaJIblMs), @ TAKKE pedKosemenshvie (CKAHIMi, UTTPHIA, TAHTaH M J1aH-
TAaHOM/Ibl, AKTHHHUH ¥ AKTMHOMIbI) META/LTBI.
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XumHuecKne cBOHCTBA MeTALI0B. TOYHO OXapaKTepH30BaTh XUMH-
4ecKHe CBOWCTBA METAUIOB B LEJOM MOXHO CIEAVIOUMM 06pasom:
BCE META/UTbI MPOSIBISIOT TONBKO BOCCTAHOBHTE/bHbIE CBOUCTBA.

Bsaumodeticmeue memanno ¢ vememanramu. Bee METAIUIBI ABIAIOTCS
TIPEKPACHBIMM BOCCTAHOBHTE/IAMH, T. €. OHH JIETKO OTAAIOT CBOM JIeK-
TpoHbl HeMetauiam. ITocienHue, pasymeercsi, NPOSIBISIOT MPH 3TOM
OKUC/HTE/IbHbIE CBOHCTBA. B pesynibTate 06pasyloTcs GHHapHBIE COeH-
HEHHS.

MeTauTbl B3aHMOIEHCTBYIOT C raloreHaMu ¢ o6pasoBaHueM coreii:

2Na’ + CIf = 2Na*'CI!

B kosibe, HaNONIHEHHOM XJI0POM, KPACHBO BCIIBIXMBAIOT H CTOPAIOT
KPHCTATUTHKM H3MeTHUCHHO CypbMBI, 06Pa3ysi IPH STOM CMech IBYX
XIOPHIIOB:

25b" + 3CIY = 25b73Cl5!
2860 + 5CIf = 28b*5Cl5*

ATIOMMHMIA C HOZIOM M Cepoii B3AUMOZEHCTBYET B NPUCYTCTBHH Ka-
TA/N3aTOpa, B PO KOTOPOIO BEICTYNIACT BOJA.

XapakTepu3ysi 3T0 CBOHGTBO METALIOB, CJI€YeT NO4EPKHYTh, YTO
B ClTy4ae MepeMEHHOM CTENEHH OKMC/ICHHSI METaLIa COCTaB MPOAYKTa
€ro B3AMMOICHCTBHS C HEMETAUIOM OTPENENSeTCA OKACTUTETBHBIMM
cBojicTBaMU NocTeaHero. Hanpumep, Mpy B3anMONEHCTBIH XeJe3a
cepoii obpasyercsi cynbdun xenesa(Il), a ¢ x10poM — XJA0pUL
xenesa(I1T) (up. Beiixa, puc. 31):

Fe + §” = Fe'’s
2Fe + 3CI§ = 2Fe”*Cl;!

Bsaumodeiicmeue memaino6 ¢ kucaopodom. Knciopoa — akTuBHei-
IUMit HEMETAILT, OH MIPAeT TAKYI0 BAXHYIO POJib B XHMHH, YTO BETH-
kuit [I. M. MeHziesieeB MpeayCMOTPes Ul BBICIIMX OKCHIOB CreL-
anbhyio rpady B cBoeit TaGHILe.

TMpy B3aWMOIEHCTBHM C KMCIOPOAOM METaLibl 06pasyloT pas-
JIMYHBIE 110 COCTABY MPOMYKTHI: HOPMATLHEIE M CMELIAHHBIE OKCHIIBI,
a TaKxke nepokcuibl. [ToydeHHbIe B pe3y/bTaTe TAKUX Peakumii OKCH-
1Bl TIPOSIBASIIOT OCHOBHBIE WK aM(OTepHBIE CBOMCTBA.

Hanpwmep, NpH TOPEHHH JIMTHS M MarHusi 06pasyloTcst OCHOBHbIE
OKCHIIBI:

4Li0 + Of = 2Li;'0
2Mg’ + Of = 2Mg"0?

TlocneaHss peaKims COMPOBOXKIACTCS BbUIEIEHHEM TaKOro SPKOro
CBETa, YTO MCTIONB30BANACH NEPBBIMH (oTOrpad)amu B KauecTse BCIbILL-
Ki IpH chemKe. JIaBHBIM-IaBHO KaHYIO B POLUIOE TAKOE MPHMeEHe-
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HME peakiMy TOPeHMsI MarHUs, a Y PETIOPTEPOB U MUCATeNeil OCTaICs
1abJIOH: «MECTO TMPOUCIIECTBUSI GBUIO OCBEIEHO BCIBIIIKAMHM Mar-
Hus» (CoBpeMeHHBIE (hoTorpadsl UCIIONB3YIOT 3/IEKTPOBCIIBIIIKY).

AJIIOMUHMIA CTOpPAeT SIPKMUM OCJIETIUTEIbHBIM TUIAMEHEM, a TIOTOMY
B IOPOILKE HCIIOJBb3YeTCsI B KauyecTBe KOMITOHEHTA 3aXKUTaTelbHBIX
pakeT, ¢eilepBepKOB, CaIOTOB, OEHIaJIbCKUX OTHEW M APYTUX MUPO-
TEXHUYECKMX CPE/ICTB:

4A1° + 309 = 2A133052

JKene3o cropaeT B KUCIOpo/Ie ¢ 06Pa30BAHUEM CMELIAHHOTO OKCH-
na Fe;0, (Fe*?072- Fe$?03%) — XeNe3HOW OKaJIWHBI:

3Fe” + 209 = Fei?+0,

A BOT HATpWii IIpM B3aUMOAEUCTBUM C KHMCJIOPOAOM OOpasyeTr He
OKCHII, @ TePOKCHIL:

2Na’ + O = Na;j'0;!

BTO YIMBUTEIbHOE BELIECTBO — IEPOKCUI HATPUSI — 00s13aTeNb-
HBIN XMMUKAT Ha GOPTY MOIBOAHOM JIOAKY MJIM KOCMUYECKOTO KOpab-
JIs1, TaK Kak 00J1aflaeT YHUKAJIbHBIM CBOMCTBOM BOCCTaHaBIMBATh BO3-
IIyX, JeJIaTh €ro CIIOCOOHBIM TTONIePXUBATh IbIXaHUE:

2Na,0, + 2C0O, = 2Na,CO; + O,

HOpMaJIbHLIﬁ OKCHI HaTpUsl MOXET OBITH MOJYYEH U3 MEpoKCcUaa
TIpH €r0 IMPOKaJIMBAaHUU C HATPUEM:

Naj!0;! + 2Na° = 2Naj'02

B3saumodeiicmeue memannog ¢ 600ou. IIpu OGBIYHBIX YCIOBHUSIX ILE-
JIOYHBIE W 1LEJIOYHO3EMEIbHBIE METAJUIBI SHEPIUYHO B3aMMOIEHCTBY-
10T C BOIOM, 0Opa3ysi MPU 3TOM LIEJI0Yb M BOXOPOI, T.€. B MOJTHOM
COOTBETCTBMU C HAa3BAHWEM IOATPYIIIL.

CKOpOCTh XMMUYECKOI PeaKIMH LIETOYHBIX METAJUIOB C BOJIOW 3a-
BUCHT OT TIPHUPOABI METAJlIa, M €CJIM BOJOPOJ, BBIAEISIOIIUIICSA B pe-
3yJbTaTe PeakiMHM C JIMTHEM, MOXHO cobpaTh, HaKpbIBasi KyCOYeK
MeTaJU1a MpoOUpPKOi, To MONOOHOE HU C HaTPUEM, HU C KaJIUEeM TNpo-
JIeIaTh HeJIb3sl, TAK KaK BOJOPOJ BBIIEISETCS] OYEHb aKTUBHO U MOXET
3aropeTbcsi. B 5TOM ciryyae BO3MOXEH B3PBIB U BHIOPOC ILETOYM:

2M° + 2H3'0 = 2M*'OH + H) (M = Li, Na, K)

AHaNIOTMYHBIM 00pa3oM MOXHO COOMpaTh BOAOPOI M B PEaKLMAX
MarHus M KajabLUsl C BOJOW.

Cremyer OTMETHTb, YTO PeaKlMsi MarHus ¢ BOJOM NpPOTEKaeT ene
3aMETHO, U B BOJIY HEOOXOIMMO MOMECTUTh OYEHb MEJKYIO CTPYXKKY
MeTajuia:

M? + 2H3'0 = M*(OH), + H! (M = Mg, Ca)

Bsaumodeiicmeue memannos ¢ pacmeopamu Kucrom. MeTajuisl B3au-
MOZIEHCTBYIOT C PacTBOPaMM KMCIIOT, KaK Bbl 3HaeTe, NMpHU cobioze-
HUM psifia YCIIOBUIA:

e METaUl JOJDKEH HAXOOWThCs JIeBee BOJOPOAA B DSy Harpsike-
HUH:

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb (H,;) Cu, Hg, Ag, Au

e B pe3ysbTaTe peakluy JODKHA 06pa3oBaThCsl paCTBOPMMAsi COJb,
TaK KaK B IPOTUBHOM CJTy4ae OHa ITOKPOeT MEeTaJUl OCAIKOM U JOCTYT
KHMCJIOTBI K METaJLTy TPeKpaTUTCS;

e [UIsl 3TUX PeaKLUil He PEKOMEH/YeTCSI UCTIONb30BATh ILETOYHbIE
Mmetawisl; ([Touemy?)

e 110-0COO0MY B3aUMOIEHCTBYIOT C MeTallTaMi KOHLEHTPUPOBaH-
Hasi cepHasi KHCJIOTa M a30THasi KMCJIOTa JII060H KOHIEHTPALMK.

Bsaumodeiicmeue memannos ¢ pacmeopamu coneii. MeTauibl B3auMo-
NEUCTBYIOT C PacTBOPaMM KMCJIOT, KaK BbI 3HaeTe, MpH COOIIONEHUH
psina ycinoBuit. [I0OBTOPUM 3TH yCIOBUS:

e METAJUT JOJDKEH HAXOAMTHCS B PsIy HANPSDKEHU JieBee MeTaua,
00pasyoLIero coib;

o B pe3yJIbTaTe Peakluy JO/DKHA 06pa30BaThCsl paCTBOPMMAsi COJb,
TaK KaK B [IPOTHBHOM CIIy4ae OHA IIOKPOET METaJLl OCAIKOM U JIOCTYII
peareHTa K METauTy IPEKpaTUTCs;

o JUISL 3TUX PEAKLUil He PEKOMEHIYETCS MCIONb30BaTh IUETOYHbIE
Metautsl. (ITowemy?)

Hamnpumep:

Fe® + Cu*280, = Fe*?SO, + Cu®
Fe? + Cu? = Fe*? + Cu®

Memannromepmus. HekoTopble aKTUBHBIE METaJUIbl — JIMTHI, Mar-
HWA, KaJIbIIWA, ATIOMHUHUI — CIIOCOOHBI BBHITECHSITh IPYTHe METaJUTbI
M3 UX OKCHIOB TPH MOKUIAaHUM CMECH. DTO CBOMCTBO MCIOJIB3YIOT
IUTS TIOJTydeHUs 60Jiee IEHHBIX METAJIOB, a TAKXe Ul U3TOTOBJICHUS
TEPMUTHBIX CMECEN:

2A1° + Fe$?0; = Al3°0; + 2Fe®

1. ITouemy noNOXEeHNE METAJUIOB B JIEKTPOXUMHYECKOM PSIly HANpsi-

e XEGHM He Bceraa COOTBETCTBYET MX TosoxeHuio B [lepuomnyeckoi
cucreme [1. M. Menneneesa?

2. Kakoii 06beM Bo3zayxa (H.y.) moTpeGyercst Il CXUraHusi 36 T MarHus,
conepxaiero 25 % okcuna storo metauia? (HamommHaem, 4to o6beMHast
ot KMcsiopoaa B Bosayxe cocrasisier 0,21.)

3. Kakoii 06beM Boxopoza (H.y.) MOXET ObITb MOJTy4eH TpHU PacTBOPEHUU
B Boze 120 Mr Kaiblivsi, €CJIM BBIXOJ ra3a coctabisier 80 % OT TeopeTHYecKu
BO3MOXHOT0?

4. MOXHO JI¥ TIOJIy4UTh BOIOPOJI B3aMMOJIENCTBHEM CBUHILA C PACTBOPOM
cepHoit kucnotel? [Mouemy?




