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YTO TAKOE HEMETAIIbI?

HemMmeTannei- 3TO XUMNYECKUNE 3J1IeMeHThl, KOTopble obpa3yloT B
cBoboAHOM COCTOSHMM NPOCTLIE BewecTea, He obnagawuimne
hunsn4ecKnmMmm M XMMUHYECKMMMN CBONCTBaM MeTansioB. OT0 22 3/IeMeHTa
NMNepeogndyeckonm cuctembl: 6op B, yrnepopg C, kpemHunnm Si, azoT N,
chocchop P, melwbaK As, kucnopopg O, cepa S, ceneH Se, Ttennyp Te,
Bogopoa H, ¢dTop F, xnop CI, 6pom Br, nopg |, actat At; a Tak xe
GnaropogHselie rasel: renmn He, HeoH Ne, aproH Ar, KpunToH Kr, KCeHoOH

Xe, pagoH Rn.
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Cepa
Cepa ABNAeTCA XMU3HEHHO Ba>XHbIM 3J/1e MEHTOM O/ XXHUBbIX
OpraHu3MoB, ABNAETCA COCTaBHOM YacTbio benka. OH
cnocobcrByeT HeUTpanus3auum B opraHuIMe AH00BHUTbIX
BelecTB, pocTa XpALWEeBOH U KOCTHOU TKaHeM, KOXXH, BOJIOC,
HorTeu. BMecTe Cc ApyruMu KOMINoHeHTaM¥u y4acTByeT B
opMupoBaHUMN CTPYKTYPbI COe BUHUTENIbHOU TKaHM.
Obecne4yuBaeT ee 3/1aCTUYHOCTb, yAy4YLUaeT NPOHULAeMOCThb
KNeTo4YHbIX MeMbpaH. le(huunTt cepbl MOXKET NPUBECTHU K
Hapyweﬂnlo CHHTéeza MHCVITIMHA. Ko>a ctTaHOBUTcCH ('VXOﬁ-
MOP LUMHUCTOM, N
cCTapeHHe opraHi

>-capuon KMCIIO'




docdop

Qocchop B opraHusme ABNA€TCA UCTOYHUKOM aHeprun. B
NPOMBILLUIEHHOCTU AN18 CO34aHUSA MOOLWMUX CPeACTB, AN CMArYeHUs
Boabl. PocchopopraHnyeckue coeguHeHns ana 6opebbl C COpHAKaAMM.

Qochunpbl — Kak nonynpoerogHukn. ObpasoraHue Kpacok (FpyHTOBKA).
Benwih pocchop ansa nponseoacTtea aenabomb, cHapsagoB, paHbLUe
U3roTaBsiMBasn CTaTyaTKHK, B Yacax, pobeiya H3PO4, nobuivya TBEepaoro
cnnaea docchopucton 6poH3Ll. KpacHuin hocthop ANA U3rOTORNEHUS
cCrnnyek, AbLIMOBLIX 3aBec, hochopopraHU4eCcKnux coeanuHeHun,
NOSINMEPOR, NMPOTUB KOPPO3UN, NOJIYNPOBOAHUKOR, ANA YHUHTOXEHNSA
HaCeKOMbIX.




Yrosnb

Yronb gnsa BeiniaBKu YyryHa M cTasim,
npo u3Bo ACTBO YepPHOIro nopoxa, KPpacok,
AON8 NOrsoLweHUs ra3oB, O4YUCTKH HX.
AKTUBUPOBaHHbIA Yrosllb — B Me AULHHE B
KadYecTBe agcopbeHTa, ANA U3roTOBIEHUA
npoTHUBOra3oB, KaK Kartasau3arTop, onsa
OYHMCTKM caxapa oT NpUMeceH,




KBapu

KBapu o4YyeHb MaJio pacLuMpsieTcs Nnpu HarpeBaHUM,
Mno3ToMy KBapueBbii nocyny, packajieHHbln gobena,
He TpecKaeTcs, eCJiM Norpy3nTb B XOJIOOHYIO BOAY.
KBapu ucnonb3yioT B U3rotoBJieHUN MOHUTOPOB
KOMMNbIOTEPOB, JINH3 TeJZIeCKOoMnoB, XpycTaJibHble
M3genus, 3epkasa, B pagnoTtexHukKe, onTuke, B

IOBeJIMPHOM LgeJie.




bpom 1 nopn

BpoM 1 o4 UCNOJNb3YIOT B CUHTE3E
NoJIMMEpPHbIX MaTepuaioB, ANg
NPUroTOBJIEHNSA JIeKAaPCTBEHHbIX
npenapaToB u Ap.




dusnyecKkue CBOMCTBaA

IneMeHTbi-HeMeTannbl obpa3syloT npocTeie
BelecTBa, KOTopbie nNpyu obbIYHbIX YCI0OBUAX
CYLLEeCTBYIOT B pa3HbiX arperaTHbliXx
cocTosasHuaAx: ra3bl (bnaropogHbie rasvi:He,
Ne, Ar, Kr, Xe, Rn;sogopon H2, kucsopon
02, azoTr N2, ¢pTop F2, xnop Cl2.), XnpKocTb
(bpom Br2) , tBepabie BewectBa( nog 12,
yrnepon C, kpemHuu Si, cepa S, ¢pocgpop P n
Aap.). AToMbl HeMeTannoB obpa3yioT MeHee
NJIOTHO yNakKoBaHHYIO CTPYKTYpPY 4eM
MeTasi/ibi, B KOTOPOUX MeXXay atoMaMm
CyLIecTBYIOT KOBaJleHTHbie CBA3M. B

KPUCTaJIN4eCKOM pelueTKe HeMeTa/lNloB, Kak
.cf“ i5 e %“g npaBuao, HeT cBoboO AHbBIX :-mexrpouoa. B

nnacTUu4YHOCTLIO.

"




XMMUyYecKkue CBOUCTBa

1. OkncnmnTe NbHble CBOWNCTBAa HEMETAaINOB MPOABMSAK TCA MpX B3aMOOENCTBUM C MeTannaMmm
4Al + 3C = Al4C3

2. HemeTannel Urpato T poflb OKNCNNTENA MNPW B3aMOAeNCTBU C BOAOROAOM

H2 + F2 = 2HF

3 Jtobo HeMmeTann BelCTyNaeT B PO/ OKUCANTENA B peakUMax ¢ TeM MeTannamm, KoTopel e
NMEeT HN3Ky 30

2P + 5S = P2S5

4, OKNCNNTE NbHLIE CBOWCTBa MPOABAAKTCA B peakUMAX C HEKOTOPLIMI CNOXHBIMI BELLIECTBaAMW
CH4 + 202 = CO2 + 2H20

5. HemeTannael MOryT Urpatk POJib OKNCINTENA B peakLMAX CO CNOXKHbIMK BeLLleCTBaMu
2FeCl2 + CI2 = 2FeCI3

6. Bce HemeTannel BeICTYMaT B PO BOCCTAHOBUTE NIEA MPW B3aMOOEACTBAN C KCNOPOA0M
4P + 502 = 2P205

7. MHOrmne HemeTannel BbICTYMak T B PO/ BOCCTAHOBUTENEN B peakLnax
CO CNOXHbIMW BELLECTBaAMN-OKWCINTENAMI

S + BHNO3 = H2504 + 6NO2 + 2H20

8. Hamnbonee cnnbHbBIE BOCCTAHOBUTENbHbLIE CBOMCTBA UMEIKOT Y 1epoa W
BOOOpOA

N0 + C =2n + CO;

' CuO + H2 = Cu + H20

G, CyLLIeCTBYIOT U Takue peakuin, B KOTOPLIX OOWH 1 TOT »Ke HeMeTass
ABNAETCA OQHOBPEMEHHO W OKWCNNTENEM, N BOCCTAHOBUTENEM, 3TO
peakU i caMooKNCNEHNA-CaMOBOCCTaHOBEHS
(AncnponopunoHpoBaHiNA)

Cl2 + H20 =HCI| + HCIO




A30T UCnonb3yIOT A1 HAMNOJIHEeHUA
3J1IeKTpoJsiaMIoYyeK, co3gaHus
MHEepTHOM cpenbl Npu ceapke

MeTaJiJioB, B BAKYYMHbIX YCTaHOBKaXxX,

rnyboKoro oxsa>kgeHusa u
3aMopa>kuBaHus, gobbi4ya aMMMuakKa,
a30THOU KHUCJIOTbl, HUTPAaTOB.




AJIMa3

AniMa3 ansa ceepJsieHUsa TBepabix nopoa,
M3roToBJICHUA LUINGOBaJIbHbIX OUCKOB,
pe3uoB, cBepJi, pe3Ku crtekna. B
npubopocTpoeHnn, pagnorexHuke,
M3roToBJICHUM IOBEJINPHbIX U3OeJINHA
(bpunnnaHTsl).




FpadmT

[pauT 45151 N3roTOBJI€HUS OrHeyrnopHbIX TUrJIeu,
CUHTeTUYeCKNX aJiMa3oB, MaceJs, 3J71eKTpPoL4osB,
Tpyb, TernsoobmMeHHUKOB, rpugesien 41
KapaHaalien. B sgepHbix peakTopax B Ka4ecTBe
3amMennnTesis HeMTPOHOB.




KpeMHun

KpeMHUM B 3/71eKTPOHUKE U I/IeKTPOTEXHUKe ONA
M3roToBNIeHUA ANO[O0B, pOoTO3/1€e MEHTOB,
TPaH3UCTOPOB, cnnaBoB. KpeMHUN OKCH A

LUMPO KO MCNOJb3YyeTCA B CTPOUTENIbCTBE, ONsA
npou3Bo ACTBa UeMeHTa, KepaMHKH, CTeK/a.



Boaopoad

BO,IJ,OpO,D, MCNOoJib3yeTCH B XUMUNYeCKOM
NMPOMBLILLUJIEHHOCTW OJiA CUHTEe3a aMMUaKa,
XJjiopoBo4aopoida U MeTaHoOJia,
NMPUMeHsAeTCH OJQIA TMAOAPOreHnsauumm
XKHNPOB. MCI'IOIIbBYGTCSI B Ka4decTBe
BOCCTaAHOBUTEJIA NP NpoUusBo ACTBE
MHOI'VIX MeTaJ'IIIOB. HanpuMep.




