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Kucnopon O, cepa S, ceneH Se, Tennyp Te aBnatTcA
anemeHtamu VIA-rpynnbl nepnoanyeckon CUCTEMbI 3N1IEMEHTOB U
nMmeloT obLlee HasBaHMe xanbKoreHbl. K VIA-rpynne takxe
OTHOCUTCS pagnoaKTUBHbLIN 3NEMEHT NonoHum Po.
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OneKTpoHHas koHUrypaLums BHELLIHETO 3NEKTPOHHOrO Crost aTOMOB

anemenToB VIA-rpynnbl ns?np?,

Hanpumep, y Kkucnopoaa — 2s22p*, y cepbl — 3s23p*.
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Cepa

[10 3aBepLUEHNA BHELUHEN 3MEKTPOHHOM 0OOMNOYKM 3TUM aTOMaM He XBaTaeT Nno
2 3rNeKTpoHa, N03TOMY OHUM CMOCOOHLI NPOABNATbL B CBOMX COEANHEHUAX

cTeneHb OKUcneHusa -2.



Kucnopog B coegnHeHumn co dotopom OF,, nposiBrisieT cteneHb
OKUCneHunsa +2.

ATOMbI CEPbI, CENEHa N TeNNypa B CBOMX COeMNHEHNSAX ¢ bonee
aneKTpooTpuLaTeribHbIMU 3NIEMEHTaMU MPOSABNSAOT
NONOXUTENbHbIE CTEMNEHN OKUCHEeHUa +2, +4, +6.




PacnpocTtpaHeHHOCTb Kucrnopoga B npupoae

Kucnopop — cambin pacnpocTpaHeHHbIN 3rieMeHT Ha 3emne.

B Buae npocTtoro BeLlecTsa 3TOT ANIEMEHT SBNSETCHA BTOPOW MO KOSINYECTBY
(npumepHO 21% no obbemy) 1 NePBON MO 3HAYEHUIO OIS XKN3HN COCTaBHOM
YyacTbto atMocdepsbl. Kncriopog BXxoauT B cocTaB BOAbI, MOKpbIBatoLWeN 2/3

3€MHOrO LWapa, MHOMOYUCIEHHbIX MUHEpPAnoB N obpasyemMbiX UMK pya,
MHOIMX OpraHN4YeCKNX COEaNHEHNN.

OH HeobxoamMM ONst XKN3HU, T.K. y4aCTBYET B rpouecce AblXaHUA.




PacnpocTpaHeHHOCTb cepbl B Npupoae

Cepa B npupoae BCTpeyaeTcd B CaMOPOAHOM COCTOAHUN, B

BuAe coeanHeHun ¢ metannamMmm — cynbdunaoos U cynb@aTos.

Cepa OTHOCUTCA K XKU3HEHHO BaXXHbIM XMMUYECKUM 3IEMEHTAaM,

OHa BXOAMUT B COCTaB OMOSIOrM4eckmnx TKaHeEW BCEX pacTEHNN U
XXUBOTHbIX.

Gunbihnm, enesa - ﬁeSj Gaopomxas egpa



Kucnopopn




Kucnopoa cyuectByeTt B BUAe ABYX anfioTPOrHbIX Mogndomkaumn
— kucnopoga O, 1 o3oHa 03.

AnrnoTponusa Kncrnopoda n o3oHa obycrioBrneHa pasfmyHbIM
4ncrioM atomoB kucropoaa u B monekynax sewects O, 1 O.,.




[1pocCThle BellecTBa KUCNOPOoAd 1 030H pasnnyatoTcs rno CBoOUM
XUMUYeCKMM cBoncTBaM. Kucnopoa HenocpeacTBeHHO
B3aMMOLENCTBYET CO BCEMU MPOCTbIMU BeLLleCTBaMMU,
KpOMe 3050T1a, NnaTuHbl U rasioreHoB.

Hanpumep, kucnopod cnocobeH OKUCNATb MeTansbl:

2Cu+02=2CuO
4Li+02=2Li20

B3anmogencreue Kucrnopoga ¢ HeMeTannamuy Takke npuBoanuT K
obpa3oBaHNIO OKCUIOB:

4P+50,=2P 0O,



O30H aBndeTcs 6bonee CUNbHbIM OKUCNUTENEM, YEM KNCNOPO.
MHoOrne manoakTuBHbie MeTanbl, HaNpumMmep cepedbpo, pTyTb, OH
OKUCIISIET Y>Ke Npu 00bIYHbIX YCNOBUSX:

Hg+0,=HgO+0,

[loBbILLIEHHAA OKUCIUTENbHAA CIIOCODHOCTb 030HA OOBLACHSAETCS
TEM, YTO OT ero MONeKyrnbl IErko OTPbIBAETCA OAUH aTOM
Kncrnoponaa, KoTopbiin U MPUHUMAET y4acTue B peakLusix

OKUCIEHUS:

0,—0,+0

[loaToMy OQHMM M3 NPOAYKTOB peaKkLnin C y4acTUEM 030HAa 4acTo
ABNSAETCSA KMCNOPO..



B O0NbLWMHCTBE peakumm OKUCNEHUA C y4acTUEM
Kncnopoaa BbloenaTca Tennota 1 CBET.

Takne peakumm HasbiBalTCA FrOpeHneMm.




B npupoae kncnopog obpasyerca B npouecce PoTOCUHTESA.
[Tornowiasi COfTHEYHYIO QHEPTUKD, PACTEHUSA CUHTE3UPYIOT THOKO3Y
N3 YrNeKNcroro rasa v BoAbl, BblAENASA MpU 3TOM
cBOOOAHbIN KMCNOpOoAa:
6CO,+6H,0—-C_H,, O +60,
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O30H nony4arT Npu AENCTBUN ANIEKTPUYECKOro paspsaa Ha
KNcnopoa B cneumanbHOM npndope — o3oHaTope.
B npupone 030H obpasyeTrcs npu rpo3oBbIX paspsigax.

(30HaT0l B3



O30H CYLLECTBYET B BEPXHMX CNOSAX aTMOCcepbl, 0bpasys
O30HOBbIN CFIOU, KOTOPbIN 3aLUMLLAET 3EMIT0 N ee obuTaTenen
OT XKECTKOro ynsrpadunonetoBoro nanydeHuns ConHua.

CopepsaHue 030Ha

—

KOHUEHTNALYE 03008010 6108 HERABHONERHA

Ecnn Obl HE 030HOBLIN CITIOWN, TO XXMU3Hb HE CMorna 6bl BoObLLE BbIOpaTbCA N3 OKEAHOB U
BbICOKOPAa3BUTbIE (POPMBbI XKMU3HU TUMNA MIEKONUTAIOLWMX, BKNOYasa YenoBeka, He
BO3HUKNM Obl! [eHepanbHas accambnes OOH nposo3rnacuna 16 ceHTabps exxerogHbIM
MexxgyHapoaHbiM HEM OXpaHbl 030HOBOIO COA.




[IlpuMmeHeHne Kucnopoaa
Onsa AbIXxaHus:

-MeauuuHCKNM KNCrnopoa XpaHUTCcAa B METaNMMYECKNX ra3oBbix bannoHax
BbICOKOro aaenieHuns. [na nogaym Kncnopoga v KUCnopoaHO-BO34YLLHbIX
cMecel NPUMEHSIOTCA KUCMOPOAHbIE MHIANATOPbI Pa3fnMYHbIX MOAENEN K
MoanduKkauun.
- Kucriopog npumeHsitotT u ans oboralieHmna KUCnopoaom BOAHON cpenbl B
pbIOOBOACTBE. __ _ ________




[IlpuMeHeHne Kucnopoaa

- B kauyecTBe okMcnuTens ons pakeTHoOro TonnrMea NPUMEHSETCS
XXNUOKNW KNCNopoa, Nepokcma Boaopoaa, a3oTHas KucnoTta n apyrue
boraTble Kncnopogom coeanHeHns. CMech KMaKoro KMcnopoaa u

)KNOKOro 030Ha — OAMH M3 CaMbIX MOLLHbIX OKUCITUTENEN PaKETHOTO
Tonnuea.

- B xuummnyeckoun MPOMbILITIEHHOCTU KNCJTOPOA NCMNOJIb3YIOT Kak
peaKTnNB-OKUCIIUTEIIb B MHOITOYUCJIEHHbBIX CUHTE3aX.

- Kucnopog B bannoHax ronyodoro uBeTa LUMPOKO UCMNOoNb3yeTcs s
rasonsiaMeHHoOn PeE3KMN U CBapKu MeTanmnos.




lNpumeHeHune o3oHa O,

- NPV NONY4YE€HUN MHOTUX BELLECTB B 1abopaTopHOM N NPOMbILLINIEHHOM
NpaKTUKE;

- aAns otbenneaHua dbymaru;
- 019 OYNCTKM BOAbI U BO3ayXa OT MUKPOOPraHM3mMoB (O30HUPOBaHUE);
- 0N Ae3nHEKLNM MOMELLEHNN U oaeXabl.

CraHuws o30HMpoBaHWUA ANA CraHumAa 030HMPOBaHNA ANA
nnasarenbHoro baccenHa obezxeneanBaHua BoAb!







[Mpn 0ObIYHBIX YCITOBUSAX cepa — TBepaoe, XPYNKoe BELLLECTBO
)XenToro uBeTa. B Boge He pacTBopsieTcs.

[TIpoCcTOE BelLlecTBO cepa CyLLeCcTBYeT B BUAE HECKOSMbKMX anSioTPOMHbIX
Moandpukaumn. B kpnctannax n HeBOAHLIX pacTBopax cepa Yalle BCEro
COCTOUT M3 LMKMNYECKMX MOSEKYN C 0AMHAKoBOW popmynon S,. AnmoTponHbie
MoandmnKaumm cepbl B ypaBHEHUAX XUMNUYECKNX peaKkuuin Ansa yrnpoLLueHns
obo3HayvatoT bykeBon S.




XMHNYecKmne cBouCTBa Cepbl

OKncnuTenbHbIE CBOMCTBA CEPbI MPOSBMAIOTCA NPU ee
B3aMMOOENCTBUM C METarnmnammu, Kpome 30mn0Ta W1 nnaTuHbl,
Hanpumep:

Fe+S=FeS

Cepa B3aMMoOenCcTBYET C HEMEeTannaMmu, HanpuMep ropuT B
Kucrnopoae:

S+0,=S0,

[1pn B3anmogencTenm cepbl C BOAOPOAOM MPU BbICOKOW
TemMmnepartype obpasyercd cepoBogOpOA;:

S+H2<—>HZS



[IpuMmeHeHne cepbl

Cepy NpUMeHsIoT AN Npon3BoACTBa CEPHOWN KUCIOThI,

BYNKaHMU3aLUUN Kaydyka, Kak oyHrmuma B CEfibCKOM X034UCTBE U
Kak cepa KonnouaHasa — riekapCTBEHHbIV Npenapar.
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BynkaH KaBa [I>)XeH , KOTOpbIM HaxoauTbcs B permoHe MIHaoHesun (BoctouHaga Aea),
NPUMEPHO 2,6 KM BbICOTOWU, UMEET Ha BEPLUMHE OrPOMHYI0 BNagnHy M 03epo C CEpPHOU
Kncrnoton (rnyouHon npumepHo 200 meTpoB). BynkaH aToT cnaboakTuBHbLIN U CBOUMMU
BblIbpOCcamMu rasoBbIX UCMAPEHNN BO BHYTPb KpaTtepa, OH MOMOraeT MeCTHbIM XUTENSM
3apaboTtaTtb cebe Ha Xn3Hb. Kyckn KOTopble 3aCTbiBalOT, MECTHbIE LLAXTEPbLI COMBAIOT

apmartypoun u cobupatot. [locre 4ero HecyT 40 NYHKTa Npuema 3Tou cepbl. 3a AeHb AenatoT
NPUMEPHO NO 2-3 XO4KW.



[lomaluHee 3agaHue:

[Taparpad §45.
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