


[1on0xeHue B nepuoaundeckou
cucheme

KNCINOPOA n CEPA

anemMeHThbl VIA rpynnbl nepnoanveckon
CUCTEMDI

ONEMEHTbI 3TOM rpyrnnbl UMEKT obLee
Ha3BaHue - XAJIbKOI'EHbI, yTto o3HavaeT

«poxgaroLumne pyabi»



CnpoeHue anoma KUCJIOPO/A

OneKTPOHHble KOHcurypauum atoma:

S
CTeneHn OKUCIeHns E::ﬁ:;gg:“’
KMCHOPOHA: paBHa ABYM (MOXeT ObiTb 3 M4 cC
-2, 0, +2 YYETOM AOHOPHO-aKLENTOPHbIX

CBsI3eHN)



Annonponus KUCJTIOPO/LA

[1Ba annoTponHbIX
BUOON3MEHEHUNA XUMNYECKOTIO
dNeEMEHTAa Kncrnopoaa:

kncnopopn O2 030H O3



dsmyeckme cBomichBa as1s10NPo NMHbI X
moanpuxkaym KUCTIOPO/[]A

Bell-Bo ArperatHoe |Llset 3anax i tO
COCTOSAHUE nnaBneH |KUMeH
npw H. V. na °C na °C

Kucrnopon |las BecuBeTHbIN, | Bes 3anaxa |-218,2 -182,8

O2 B XKMOKOM

COCTOSIHUM -
ronyoon
O30H [a3 CuHun XapaktepH |-251 -112
O3 bl Pe3KunM,
HO
NPUATHbIN

3arax




O30H XMMHNYECKM aKTUBHeEE Kucrnopoaa.

AKTUBHOCTb O30Ha OOBLACHAETCA TeM, YTO NpPU ero
pa3noxeHUn obpa3yeTca MoneKysna Kucriopoaa u
aTOMapHbIN KUCNOPOA, KOTOPbIN aKTUBHO pearupyeTt
C APYrMmMu BelecTBaMMm.

—p
Hanpumep, 030H nerko pearupyetr c cepebpom, Toraa

KaK Kucrnopon He coeguHSAEeTCS C HUM gaxe npu
HarpeBaHUM:

GAy 1 03 - JAE,U

Ho B TO ke BpeMsi U 030H U KUCJIOPO4, pearnpyroT C
aKTUBHbIMU MeTannamm.



[Nony4yeHue o30Ha

Peakuusa naoet c nornoweHuemM aHeprum npu
NPOXOXAEHUUN INEKTPUYECKOro paspsaa yepes
Kucrnopopn, HanpuMep BoO BpeMs rpo3bl, Npwu
cBepKkaHun monHuu. ObpaTtHasa peakuusa npomcxoout
NpPU OObIYHbLIX YCITIOBUAX, TaK KAK O30H —
HeycTOMn4YnBOe BelwecTBo. B npupoae o3o0H
pa3pyLwiaeTcs nog AeUCTBUEM ra3oB,
BblOpacbiBaeMbIxX B aTtmocdepy, Hanpumep
dpeoHOB, B npouecce TeEXHOreHHOMN AeATeSNIbHOCTHU
yenoBekKa.

Pe3ynbTaToM siBNsieTcA o6pa3oBaHMe Tak
Ha3bliBaeMbIX O30HOBbIX AbIP, T. €. pa3pbIBOB B
TOH4YaulLUeM cJioe, COCTOSILLEM U3 MOJIEeKyJ1 O30Ha.



[1onyyeHue kucrnopoaa

Kucnopog (O2) B nabopatopumn nosny4varot
pasfioXXeHneM repmMaHraHarta Kanus
KMnQO4 (mMapraHuoBKn).




B nabopatopumn kncnopoq MoXHO TakK e nosiydaTb
pasnoXXeHnem Opyrux cosien npu HarpeBaHnn

=>
=>

B npombILLINEHHOCTU KUCNOPOA NMony4atoT U3
XKNOKoOro Bo3ayxa (npu oxnaxaeHum o t°

-283C°) unu B pesynerarte aMekTponinsa Boabl

B npupoae kncnopog obpasyercs B npouecce
dooTocnHTE3A



Xumudeckue csouchea
KUCINOPO/LA

Kucnopopn HenocpeacTBEHHO pearmpyeT co
BCEeMU NPOCTbIMU BellecTBaMU, Kpome
30/510Ta, NNaTUHbI U raroreHos.

B kucnopopge moryr
ropeTb gaxe Te
BelecTBa, KOTOpPble He
ropAaT Ha Bo3ayXxe.

(>kene3Has okKanuHa)




B3aumo gevicnBue ¢ aknvBHbI MU
menasifiamu

[opeHune marHus
2Mg + O2= 2MgO




Bsaumogevicneume ¢ Apyrumu
Hemenus11amu

fopeHue cepbl B Kucnopoage
S + 02=S0:
"1\ o ! LSS




lopeHue chocdopa B
Kucnopoae
4P + 502 = 2P20s

[lopeHue yrnepona B
Kucrnopoae

C+02= CO2




Kpyrosopom KUCJIOPO/L]A

.~ OxucreHue

OKHCcIeHIe

OKHcIeHHe OpraH4YecKHX
OCTAaTKOB




1 pyumeHeHne KUCTIOPO/]A

- B Xmmn4yeckon NnpomMbILLNIEHHOCTH

- B npon3sBoacTee B3pbiBYaATLIX CMECEN

- [1pn cBapke 1 peske MeTansnos

- B kocMumnyeckon TexHuKe (pakeTHoe TonnBeo)
- B meTannyprmyeckon npomMbILLIIEHHOCTH

- B AbIxaTtenbHbIX CMeCcsax

- B meagnunHe



CnpoeHue anoma CEPbI

Pa3smelieHne 3NeKTPoOHOB NO YPOBHAM M NOAYPOBHAM

1522p?2p°®3s23p*
Pa3mellueHune 3f1eKTPOHOB No CteneHb
y y BaneHTHOCTb
opoutanam (nocrnegHun Crion) OKUCTNEeHUA
+2, -2 Il
+4 IV

+6 Vi




Annonponua CEPbI

1) pombuueckas (o - cepa) - S
tonn. = 113°C; p = 2,07 r/lcm®
Hanbonee yctonunBaa mogudukauums.

2) MOHOKNUMHHaA (P - cepa) - TeMHO-XenTble UMbl

t°onn. = 119°C; p = 1,96 r/cm®

YcTtonumnBasa npu temneparype 6onee 96°C; npn oO6bIYHbIX
YCNOBUSIX NpeBpaLlaeTca B pOMOMNYECKYIO.

NN ON NS

3) nracTuyeckas - KopuyHeBasa pe3nHonoaobHas
(amopdHan) macca

HeycTtonunBa, npu 3aTBepaeBaHnn npeBpaLlaeTca B
poMbuyeckyto.



[MonydyeHune CEPbI

1. [NpombIWneHHbIN MeToa - BbiNsiaBneHue
N3 pyabl C NOMOLLbLIO BOAAHOrO napa.

2. HenonHoe okucneHue cepoBogopoaa
(npn HegocTaTKe Kucriopoaa).

—P

3. Peakuusa BakeHpoaepa
—p



Xumuuyeckue csovicnea CEPbI
OKkncnutenbHble CBONCTBA Cepbl

( =>S%)

1) Cepa pearupyeT CO LWeSIO4YHbIMM MeTannamm 6es
HarpeBaHUA:

=>

C ocTanbHbIMU MeTannamu (Kpome Au, Pt) - npu
noBblleHHOM t°:

—

2) C HeKOTOpbIMU HEMeTarnMamum cepa obpasyert
OMHapHble cCoeaANHEeHMUS:

=P
=>
=>



BoccTtaHoBUTeNnbHbIE CBOUCTBA cepa
NPOSABIISET B peakUunAaX C CUSNIbHbIMMU

OKMCIInTendmvnm.
( —- —- =>

3) C KMCnopoooMm:
—|
=t° pt=>

4) c ranoreHamu (Kpome unopa):
=>

5) C KUCnoTamMu - OKUCITUTENSAMMN:



Peakuuun gucnponopunoHnpoBaHUA
(cepa BbICTynaeT KaKk OKUCNUTEersb U
BOCCTaHOBMUTEIb)

6) =>

7) cepa pacTBopsieTcs B
KOHLUEeHTPUPOBaHHOM pacTBope cynbdpuTta
HaTpuA:

TUocynbMaTt HaTpus




Kpyrosopom CEPbI

3. B mpupome ——_____
et \ H-5
caMopoagHad
CEpa benxu CYIE G HITEI
Curo; ZnS; PbS;
PESg
CYIE () ATE

Can04*2H>O — runc
Nay504*¥IOH,O — rnaybeposa cone



1 pymeHeHue CEPbI

- BynkaHunsaumusa kaydyka
- [lony4yeHne 360HMTA
- [1pon3BOACTBO CrnYeK, Nopoxa

- B bopbbe ¢ Bpeantensamm cenbCcKoro
X034MCTBa

- [1Nna meanuymHCKux uenen (cepHbie Masu
0115 rie4eHnsa KOXHbIX 3aboneBaHnn)

- [1n4a nony4vyeHUa cepHOU KNCNOTh



XUMUYECKUA ATEMEHT
1. ITonoxenne e IICX 3

T VI (4)

mlp |, [

31318 s
2 32064

2. Ctpoenyie aToma.
S MNel6==q=+16, =16, p* =16, n° = 16
... 362 3p* 3d% => meMe

ITPOCTOR BEIJECTEQ
1. ®uzuyeckue ceoiicTRA.
Teeppoe, [-xentwii, B40, ; cnabo, t mnae=112,8 °C, t xun=444,6 °C
ANNOTPONHEE BUAOHIMEHEHUA,

§— 8
s t
S
s(s j Ee T2 A 77
—s

KPHCTALTHYECKad
2. XunoryeckHe CBOFC TRA.

NIacTHYECKaA

M 0
£ CynbdHA

3%+ U0 0=502

CEPA

H;

H.t52

3 B mpupoge ——_____
i \ H,3
CaMopoRHad
cepa bemn Cyb G HOE

CuyS, ZnS; PbS,

CYNB QaTH
CaSOy*2H;0 - runc
Na;504*¥I0H,0 — rnaybeposa cons

PBSz

>

OKHCIHTENE
3. Ilomyyenue.
B npoMEIITEHHOCTH 3 CAMOPORHOH CEpH

BOCCTaHOBHTEIE

NECOK H CEpa _t_,, necoz~c¢ + cepa
B naboparopuu
2HQS + 02 =25+ 2H20
(HEm-K)

4. IIprnienenue.
.,-f—'-’_"'_ﬂ_ﬂ_ﬂ- \
Hy50,

5
4

|






