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H3 109 xumuuecxkux rnemenmoe 22

HeMemaJivl, PACnOJ10MHCEHbL 8 NPABOM 6EPXHEM
yauy IICXD.

Hememannsl xapakmepu3zyromcsa MaieHbKumMu
paouycamu amomoe u 001buumM YUCI10M
INEKMPOHOB HA NOCTIEOHEM IHEP2EMUUECKOM
yposne ( eaieHmHuulX 31eKmponoe). Onu c
mpyoom omoarom Imu INeKmpoOHbl U J1€2K0
NPpUHUMAIOmM YydHCcUe.



XUMHUYECKas CBA3hL —KOBAaJEHTHAsA

HemnoJIsipHas
=« KoBajenTHasn . Cl1-C]
HEIMOJISIPHAA CBA3D -
OCYIIeCTBJISIETCS « H-H
MoCpeaCcTBOM s O=0

00pa3zoBaHus 00IIHUX
JIEKTPOHHBIX Map
MEKIYy aTOMaMH
OJHOI'0 M TOI'O Ke
XUMHYIECKOI0
3JIEMEHTA.



« HHeprHBIE UH

OJIarOpOJHEIC ra3bl HE
00pa3yrT MOJICKYJI U
CYIIIECTBYIOT B aTOMapHOM
COCTOSIHUM

He —remuii, Ne-HeoH ,
Ar-apron , Kr-xpunToH ,
Xe-kCeHOH , Rn-pamoH

MHorue HeMeTalJibl 00pa3yroT
MOJIEKYJTy, COCTOSIIITYIO U3 JBYX
aromoB (H2, O2, N2 , F2,

CI12, Br2, 12) npu sToM
00pa3yeTcsi O4eHb HEMPOYHAs
MOJICKYJISIpHAsi HEMOJIApHAas

KPUCTAJUTNYECKAS PEIIETKA

EcTh HEMETAILIIHI,
00pa3yrolue caMbie
IIPOYHBIC ATOMHBIEC

KPUCTAIUIMNYECCKUE PEIIETKH-

anmMas (C) u xpemHus (S1)



« IIpu 0OBIUHOM TEMIIEpATypE

HCMCTAJIJIbI MOI'YT OBITH B
pa3sHOM arperaraiom
COCTOAHHNH

TBEPAbIC —
S —cepa,
P-docdop,

I. —von,

C—anma3 u rpadut

KUIKUE -

Br -0pom

raz000pa3HbIC-
O2-Kkuciopon ,
H2 - Bomopon,
N2- azor,
Cl2-xmop,
F2-dTop.



Ausunafpnn ﬂﬂnlvlﬂ'ﬂﬂ

MHorue He NPOBOJAT JIEKTPUYECKUN TOK (KpOME
rpauTa U KpeMHUS ).

He mipoBoadT TEILIO.

B TBEpIOM COCTOSIHUU- XPYIIKUE

I

L,
K

(€ UMCIOT METaINYEeCKoro Ojiecka ( KpoMe Hoaa-I2,
papuTa-C 1 KpeMHUs S1)

BET OXBAaThIBACT BCE I[BETA CHEKTPa(KpPaCHDII-
pacHbBIN (hoChOop, KEITBIN —Cepa, 3€ICHBIM-XJIOP,

(pHOJIETOBBIN —IIapbl HOMA).

Temneparypa 1iaBjICHHAS U3BMEHIETCI B OTPOMHOM

141

HTepBaie tmr (N2)=-210C , atmr (Anmaz) =3730C



» CnocoOHOCTH aTOMOB OHOI0 XMMHYECKOI0
3JIEMEHTA 00Pa30BbIBATH HECKOJIbKO
IPOCTHIX BEIIECTB HA3LIBACTCH
AJJIOTPOIIHEN, a 3TH MPOCThIE BeHIECTBA —
AJJIOTPONHBIMHU BUAOU3MEHECHUSAMHU, WU
MOAN(PUKALTUAMH.



1. cTpoeHu 2 MOJICKYJIBI
npumep: Oz u Os

2.CTPOCHUE KPUCTAIMYECCKOU pelIeTKH
npuMep: ajaMas u rpapur



AJJIOTPOITHBIE (hOPMBI KHCJI0OPOIA

= Kucnopon o6pasyer nse ™ Kucnopoo
AJUIOTPOMHBIE «» O2
MOIU(HUKALTIN « ['a3 0e3 1BeTa u 3amaxa
(OpUYMHA- CTPOCHUE = Bxoawur B cocTaB Bo3ayXxa
MOJICKYJIbI) = He anosur!
s O30H
« O3

» ['a3 OegHO-(PHOIETOBOTO HBETA C PE3KHUM 3aIlaXOM
CBEXKECTH.

« OOnagaer OaKTEPUIIMIHBIMUA CBOMCTBAMU ,
Cnoco0eH ynepKuBarh yiabTpaduoaeTOBBIC TyYr



AJUTIOTPONTHBIE MOTU(PUKAIIMU
yriepoaa

= YIyiepon o0pasyer aBe = Anmas
AJUIOTPOITHEIC q) OpPMBI Terpasapuyeckast KpUCT. PEIICTKA

= becuBeTHbIE KPHUCTAILIBI
(OpHYMHA — CTPOCHUE

= CaMoe TBepI0€ BENIECTBO B

KPUCTAILIAYECKOU MpHposie
PEIIETKH ) « tm=37300C
« Ipagpum

» Kpucraminyeckas pemierka HanoOMHUHAET COThI
« Ciloucroe kpucrajiin4eckoe BeluecTso

= JKupHoe Ha olIyIIb

= Henmpo3pavyHoe ,ceporo uBeTra



AJUTIOTPONTHBIE MOTU(PUKAIIMU
(dbochopa

» Dochop obpazyer cemb
AIIOTPOIHBIX
MO (UKL,
MIPUYUHOU ABJISACTCS
CTPOCHHE
KPUCTAILIAYECKOU
peméTkn. Hanobomee
M3BECTHHI JIBE
AIIOTPOIHBIE
MO (UKALIUN

Docghop oenwviii

( MoneK.Kp peuwiémka )

P4

Msrkoe, OeCIIBETHOE BEIIIECTBO
B TemHoTe cBeTHUTCS

SnoBut,!

Dochop Kpachwiii
( amomnan Kp.peuwiémka)

Pn

aMop(pHOE MOJIMMEPHOE BELIECTBO
(DOPOIIIOK)

B TCMHOTC HC CBCTUTCAA

HESJTOBUT



EcTh JI1 a/U10TPpONMA Y METAJJIOB?

« Hango orMeTnTh, 4TO atoTpomnHbie POpMBI 00Pa3yIoT
HE TOJIBKO HEMETAJIJIBI, HO U METaJIJIbI.

» Hanpumep, o1oBo Sn o0Opa3yeT nBe Mogu(pHUKaLIUU
0€J10€-0JI0BO (BCEM M3BECTHBIN OCJIBIM OYEHD
IUIACTUYHBIN U MATKHUU METAJLI, K3 KOTOPOTO JICJIArOT
OJIOBSIHHBIX COJIJIaTUKOB)

« IIpu remneparype -330C Oenoe 0JI0BO
IpeBpaiiaercs B cepoe (MEIKOKPHUCTAIINYECKUM
IIOPOIIIOK CO CBOMCTBAMM HEMETAJLJIA), STOT MEPEXO/I
HA3bIBAIOT OJIOBSIHHOM YYMOM.



XMMHUYECKHeE CBOUCTBA HEMETAJLJI0B

» [IpOSIBIISFOT CHUIIbHBIC OKUCIUTEIILHBIC
CBOMCTBa, HO MHOTHE MOT'YT BBICTYIIaTh U KaK
BOCCTAHOBHUTEIIM ( MCKIIIOUEHME -F2).
Hemertannsl 00pa3yroT KUCIOTHBIC OKCHIBI,
KMCJIOTBI U BXOAAT B COCTaB COJIEH B BHUJIC
KMCJIOTHBIX OCTaTKOB.



CoBepiuurte npeodpasoBanus

=) —) —
N SO3 H2SO4 CaS0Os4



Bo3ayx - cMeCh HEMETAJIOB U UX
COCIMHECHUM.

» B xonne XYl Bexa A.JI.JIaBya3bpe yCcTaHOBHII,
4TO BO3AYX HE IPOCTOE BEIIECTBO, & CMECH
ra3000pa3HbBIX HEMETAJLIOB



CocraB Bo31yXxa

Hocmosannan cocmaenas uacmo eo30yxa:

A3zor N2

10 00BEMY
78,2%

Kucaopon O2 20,9%

= braropoansie raszel

= (B OCHOBHOM aproH)

0,94%

0 Macce
75,50%
23,20%

1,30%



» Ilepemennvie cocmaenvle uacmu 8030yXa -
310 CO2, H20 1 O3

» Cnyuaiinvie cocmagnvle wacmu 6030yxa —
IbLJIb, MUKPOOPTAHU3MbI, IIbLIbLIA PACTCHUH.
HEKOTOPHBIC Ir'a3bl, B TOM YHUCJIE U T€, KOTOPHIE
00pa3zyroT KUCIOTHBIE JOKIU(SO2,S0O3,N205 ).



» Bo3ayx, CBOOOJHEBIN OT IIEPEMEHHBIX U
CJIYYaWHBIX COCTABHBIX YaCTEH, IIPO3PAYECH,

JMIIEH 1IBETA, BKyCa U 3araxa, MBo3ayxa=
29r/cm3



Bo3oyx — amo okean 2azoe, Ha
OHEe KOMOPO020 HCUugym Jioou,
Hcueomuuwle u pacmenus. On
Heo0xX00um 011 ObIXAHUA U
¢pomocunmesa. Pacmeopennulii ¢
800€ KUCTI0POO0 8030yXa C/IYHCUM
0711 ObIXaHUus ooumame’ien
B800HOIL CcpeObl

( pvld u 600HbBIX pacmeHuil).




