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I'maBa 8
METAJLIIbI \

8.1. MeTaibl — XMMHYECKHE 3JIeMEeHThI

BONBIIMHCTBO XMMHYECKHX 2JIEMEHTOB (92 u3 114 M3BecTHHIX) OT-

HOCST K MeTaJlJlaM.

XUMHUYECKHEe 3JI€MEeHTBhI, pac- Yo
MOJIOXEHHbIE BOIM3U IMaroHaIm Tepuon
6op — acrar (Be, Al, Ti, Ge, Nb, 111 111 IV _V VI VII VIII
Sb u ap.), o6nagalOT ABOMCTBEH- 1 3”3”5"“:1:;5"‘::1"2‘
HBIMU CBOWCTBaMHM: B OJIHMX CO- 2 Li JSTVM,.,,,
€ANHEHUAX 3TU 3JIEMEHTBI BEIYyT 3 Bee (mepexonueie,
cebs Kak MeTajuibl, B APYTUX — 4 ol "”"M‘i':_f:';
MPOSIBJISIIOT CBOMCTBA HEMETAJLIIOB. 5 s-, p-, d-,

B no6GoYHBIX MOATrPYMIax BOC- 6 J-meTannamu
CTaHOBHUTEJIbHbIE CBOMCTBA MeTaJl- 7 Fr

JIOB C POCTOM IMOPSAAKOBOIo HO-
Mepa 4auie BCero yMeHbLUarwTCs.
CpaBere AKTUBHOCTb M3BECTHBIX
BaM METaJUIOB NMOGOYHOW TMoOn-

Puc. 8.1. TTonoxeHUe METAJLIOB B Tie-
puonax u rpynmnax Ilepuonnyeckoit
TaGIUILIBI

MeTauibl — 3TO XMMUYECKHE 3JIEMEHTBI, AaTOMbI KOTOPBIX OTAAIOT
e DJIEKTPOHBI BHEUIHETO (HEKOTOPbIE — M MPEABHELIHETO) 3JIEeKT-
POHHOTO CJIOs, NPEeBPAIAsICh B MOJOXUTEIbHbIE MOHBI — KAaTHOHBI.

DTO CBOMCTBO aTOMOB METAJUIOB OIPEENSETCS TEM, YTO OHU MMEIOT
CPaBHMTEJIbHO GOJIbIIIME PAIUYChI M MAJIOE YMCJIO 3JIEKTPOHOB (B OC-
HOBHOM — 1 — 3 5j1eKTpOHAa) Ha BHelIHeM ciioe. McKimioueHne cocTas-
JISTIOT JIMILIB aTOMBI IIECTH META/UIOB: aTOMbI T€pMaHMsl, OJIOBA, CBUH-
11a Ha BHEIITHEM CJIO€ UMEIOT 4 37IEKTPOHA, aTOMBI CYPbMBbI, BUCMYTa —
5, aTOMBI MONOHUSI — 6 3JIEKTPOHOB.

[l aTOMOB METaJJIOB XapaKTepPHbl HEGOJBIINE 3HAYEHUS DHEKT-
poorpuuareabHocTH (0,7 —1,9) U MCKIIOYUTEIBHO BOCCTAHOBUTEIb-
HBIE CBOWMCTBA, T.€. OHU CITOCOGHBI OTAABaTh 3fI€KTPOHBI.

B Ilepuonmyeckoil cucteMe XMMUYECKUX 31eMeHTOB .M. Merne-
JieeBa MeTaJUlbl HAaXOUSITCSI HUXE AMaroHaau 60p — acrar, a Takxke
BBIIIE JJMArOHaIM B MOGOYHBIX noarpynmnax (puc. 8.1). B nepuonax u
TJIaBHBIX IMOATPYIINax A€HCTBYIOT U3BECTHBIE BaM 3aKOHOMEDPHOCTU B
M3MEHEHUU META/UTMYECKMX, a4 3HAYMUT, U BOCCTAHOBUTEIILHBIX CBOMCTB
aTOMOB 3JIEMEHTOB, 4 UMEHHO:

e B IJIABHOM MOArpyIimne:

YMCIIO BJIEKTPOHOB HA BHEUIHEM CJIO€ He UZMEHSAeMCST;

panuyc aToMa yeeauuueaemcs,

3JIEKTPOOTPULIATEIBHOCTD YMEHbULACNCS,

BOCCTAHOBUTEIbHBIE CBOWMCTBA YCUAUBAIOMCST;

MeTaJUIMYeCKUEe CBOMCTBA YCUNUGAIOMCST;

* B epuozne:

3apsi siApa aTOMa Yeeau4u8aemcs,

paauyc aToMa YMeHbULAemcst:

4YHUCIIO 2JIEKTPOHOB HA BHEIIHEM CJIO€ YE8eauU1ueaemcs,

3NEKTPOOTPULIATEIBHOCTD YEeAUHUSACC;

BOCCTAHOBUTEJIbHBIE CBOMCTBA YMEHbULAIOMCS,

MeTaJUTM4EeCKUE CBOMCTBa ocaabeearom.

148

rpynnsl I rpynmer: Cu, Ag, Au;
no6ouyHoMi noarpymnms! I1 rpynmne::
Zn, Cd, Hg — u BBl yOenuTechb B 3TOM CaMH.

VKa3aHHYIO 3aKOHOMEPHOCTh MOXHO OOBSICHUTB TEM, YTO Ha IIPOY-
HOCTB CBSI3M BaJICHTHBIX 2JIEKTPOHOB C SIIPOM Yy aTOMOB 3THUX METAJUIOB
B OOnblLIEH CTENEHM BIMSET 3apsi sipa, a HE paauyc aTtoma. 3apsin
AApa 3HAYUTEJIBHO YBEJIMYMBAETCS, NPUTSDKEHUE 3JIEKTPOHOB K SIAPY
ycunusaeTcsi. Panuyc aToMa npy 3TOM XOTsI M YBEJIMYMBAETCsI, HO He
CTOJIb 3HAYMTEJIBbHO, KaK Y METAJ/UIOB IJIABHBIX IOAIPYIIIL.

IlpocTeie BellecTBa, O6Gpa3OBaHHBIE META/UIAMM, M CJIOXKHBIE Me-
TaJUIConepKalllMe BELIECTBAa MIPAlOT BaXKHEHMIYIO POJIb B MUHEPAb-
HOM M OpPraHM4YecKOM <«KM3HWU» 3eMiH. JJoCcTaTOYHO BCIIOMHMTB, YTO
aToMbl (MOHBI) 3JIEMEHTOB-METAJUIOB SIBJISIIOTCSI COCTaBHOM YacCThIO
COENVHEHU, ONpEeNesIoMX OOMEH BEILIECTB B OpPraHU3Me 4YeJiOBe-
Ka, XMBOTHBIX, pacTeHu# (Tabia. 8.1). Hampumep, B KpOBM 4YeIOBEKA
HalIeHO 76 3JIEMEHTOB M TOJIBKO 14 M3 HUX He SIBJISIIOTCSI METaJ/UIlaMu.
B opraHusmMe 4enoBeKa HEKOTOPBIE 3JIEMEHThI-METAIUTbI (KaabLUii, Ka-
JIMiA, HATPUM, MarHuii) IPUCYTCTBYIOT B OGOJIBIIIOM KOJIMYECTBE, T.€.
SIBJISTIOTCSI MaKpO2JIeMEHTaMM. A TaKMe METaUThl, KaK XpOM, mapra-
HEll, XeJIe30, KOGaIbT, Meb, IMHK, MOJIMOIECH NPUCYTCTBYIOT B He-
GONMBIINX KOJIMYECTBAX, T.€. 9TO MUKPO3JeMeHThI. Eciiu NnpuHsITE Maccy
yejioBeKa paBHOM 70 Kr, TO B €ro OpraHM3Me COIEpPXKHUTCs (B rpamM-
Max): kanbumsa 1700, kamust 250, vatpuss 70, maraHusi 42, xenes3a 5,
uuHKa 3. Bce MeTajuibl Upe3BbIYaifHO BaxKHBI. I[1py MX HegOCTaTKe BO3-
HHUKAIOT NPOGJIEMEBI CO 300POBbEM.

Hanpumep, MOHBI HAaTPUsI PETYJIMPYIOT COIEPXKaHWE BOABLI B Opra-
HU3Me, Iepefadyy HEepBHOIO MMITyibca. Ero HeIOCTATOK NMPUBOIMT K
TOJIOBHOM 60/, c1aGoCTH, YXYIILIEHUIO ITaMsITU, [TOTEpe aIlleTuTa, a
M30BITOK — K MOBBIIIEHUIO apTepUaIbHOIO NaBJIeHUs! (TUIIEPTOHUM),
3a6oneBaHusM cepaiia. CrienManayucThl 10 MUTAHWIO PEKOMEHIYIOT B3pOC-
JIOMY YEJIOBEKY IOTPEeOISAITH B CyTKH He 6osree 5 r (1 4aifHOM JIOXKKW)
noBapeHHoU conu NaCl.
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O eIMHCTBE XUMMYECKOH OPraHM3alMU KUBOM NMPUPOIBI TOBOPUT
TOT (aKT, 4TO [BA BAXHEHIINX COETUHEHUS pacTeHui U XUBOTHBIX —
X7T0pPOGUIT ¥ TeMOTIOONH — UMEIOT YIMBUTENBHOS CXOICTBO B cTpoO-
eHNU ¥ OTIIMYAIOTCS JIMILIb MPUPOAON GHOTeHHOr0 dJIeMeHTa-MeTajlia:
B LIEHTPE MOJIEKYJIBI XTOPOdUIIIA CONEPXKUTCS aTOM MarHusd, a TeMo-
rno61Ha — aToM XeJesa.

Ta6auna 8.1

BiMsiHHE HEJOCTATKA W H30BITKA HOHOB METAJLIOB
HA COCTOSIHME OPrAHH3MA PACTEHHH, XKHBOTHbIX H YeJOBEKa

BiusiHue MeTtaUia (MOHAa) Ha COCTOSTHME OpraHu3mMa
MeTamn
Henocratok MabrITok
Jlunit — PassuTtHe 0coOBIX GopM
pacTeHui
Harpwii V XHMBOTHBIX — MBIIIEYHbe | Y 4eJoBeKa — IMIIEPTOHMA.
60114, c1aboCTb. V pacreHuil — pa3sBUTHE rano-
Y pacTeHuii — HapyleHue  |(UTHBIX dopm*
npoLiecca 06pa3oBaHKs XJI0-
pobuia
Marnuit V pacteHuit — MPaMOPHOCTb | Y 4e;loBeKa BOSMOXHO OTpaBs-
JIVICTBEB. JIeHMe MarHueM (rmapaimd
V XMBOTHBIX — TpaBsiHasi JIBIXaHWS)
TeTaHUs**
Kanpumit | Y XMBOTHBIX — OCTEOIO- AHTaroHucr (T. €. IeHCTBYeT
po3*** NPOTUBOTOJIOXKHO) MarHusi;
MPUMEHSIIOT TIpY OTPABIEHUM
MarHueM
AJIOMUHUI — Passutre 0cobbix popM pac-
TeHWA.
V yenoBeka — CHUXEHHE
YMCTBEHHBIX CIIOCOOHOCTEH,
HEBPHTHI
Maprasen |Y pacTeHuit — X10p03. HapyuieHus pa3BuTUs pacte-
V [THIL — HapyLIeHust pa3- | HUii.
BUTHUS KPbUTBEB B BBICOKUX CTETIEHSX OKHCIIC-
HYsl CWIBHO TOKCHYEH
XKeneso V pacreHuii — XJ10po3, 3a- B G0oJbIIMX KONTMYECTBAX TOK-
MeUieHre 06pa3oBaHMs CHYHO [UIS XXMBOTHBIX M pacTe-
xjopoduia. HUH
V XMBOTHBIX — aHEMUYECKHE
SIBTICHUS
Mens V XMBOTHBIX — aHEMUS B NOBBILLIEHHOH KOHLIEHTPa-
LMK TOKCUYHA JUISL XKUBOTHBIX
M pacTeHui
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Okonuanue maba. 8.1

BiusHue MeTauia (MOHAa) Ha COCTOSIHME OPraHu3Ma

Merann
Henocrarok M36wITOK

KoGanbt YV XMBOTHBIX — MaJIOKpO- To xe

Bre — aHeMmusi (TIpy cozep-

xannu Hike 2 - 10 %)
uHK 3abosieBaHUs paCTeHUI TokcHuYeH ISt XXUBOTHBIX

¥ pacTeHHit

Monubnen |3aboneBaHusi 6060BbIX Ipu n36bITKE B IOYBaX — 3a-

pacTeHui 60JIeBaHUS CKOTA

* TanodurHble GopMbl pacTeHMit — HOPMBI PaCTeHUH, YCTONYMBBIE K MOBBILIEH-
HOI KOHIIEHTPAILMM COJeil (B YAaCTHOCTH, XJIOPUIA HATPHs) B IIOYBE, B MUTATEHHOM
pactBope. [TpOM3pACTAIOT HA CHJIBHO 3aCOTIEHHBIX T0YBAX: 10 Geperam Mopei, Ha co-
JIOHYaKax M T.1L.

** Teranus (J1aT. fefanus — CTONOHSK; Tpey. tétanos — HamnpsDKeHUe, OLETIEHEHHUE,
Cynopora) — COCTOSIHHE OPraHM3Ma, XapaKTepU3YIOLIeeCs: UIMTEbHBIM COKpAIICHH-
€M U MaKCHMAJIbHBIM HAIIPSDKEHWEM MBILIIL.

*** Ocreonopo3 — 3aGoyieBaHHe, OOYCIOBIEHHOE H3MEHEHHEM CTPYKTYPBI KOCT-
HOM TKaHM M3-3a Hel0cTaTKa MOHOB Ca’*.

1. KakuMy OCOGEHHOCTSIMM XapaKTepu3yeTcsi CTPOCHHE aTOMOB Me-

e Tawios?

2. Kak M3MeHSIOTCS METAUIMYECKUE CBOMCTBA XUMUYECKHX DJIEMEHTOB B
mepyonax u rpynmax tabumisl Menneneesa? Kak 9T M3MEHEHHs! CBA3AHBI CO
CTPOEHHUEM aTOMOB 3JIEMEHTOB?

3. Kakue M3 XMMHMYECKMX 3JIEMEHTOB-META/UIOB MPOSABISAIOT ABOHCTBEH-
Hele cBoiicta? [Touemy?

4. Kakue 37eMeHTHl Ha3bIBAIOT MakpoaaeMeHTamMu? MUKpodieMeHTaMu?
Kakue ¥3 METa/UIOB OTHOCATCS K MUKPO- M MaKpo3JieMeHTaMm?

5. Kakyio 6MOJIOTHYECKYIO POJIb UTPAIOT HENOCTATOK U M3OBITOK METaJLIOB
B OpraHM3Me PacTeHHil ¥ XMBOTHBIX?

6. YKaXxuTe aHATOTMY B XMMUYECKOM OPTraHM3allMM PACTEHMi U KXUBOTHBIX
Ha MpUMepe XeJe3a U MarHusi.

8.2. Mera/uibi — MPOCTbie BelEeCTBa

C pa3BUTHEM TIPOM3BOJICTBA META/UIOB (IPOCTBIX BELIECTB M CILIA-
BOB) CBSI3aHO BO3HMKHOBEHME LIMBMIM3ALMU («OPOH30BBIA BEK»,
«KEJIE3HBIN BEK»).

Hauasiascs mpumepHo 100 Jiet Ha3an HayYHO-TEXHUYECKasl peBO-
JIOLKS, 3aTPOHYBIIAs IPOMBIILUIEHHOCT M COLMATBHYIO Cdepy, Tak-
e TeCHO CBsI3aHA C TIPOM3BOICTBOM MeTa/UioB. Ha ocHoBe Bosbbpa-
Ma, MoiubieHa, TUTaHa U APYTUX META/UIOB ObUIM CO3aHbl KOPPO3U-
OHHO-CTOMKME, CBEPXTBEPIbie, TYroIUIaBKUe CILUIaBbl, NPUMEHEHHE
KOTOPBIX CHJIBHO PACLIMPHIO BOZMOXHOCTU MAlINHOCTPOEHUS.
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