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Kucrnopon 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 ANEMEHT NonoHum Po.

& I ] S 1] v v Vi ¥l Vil
H 1 He 2
| 1po7s4 4D2E0
BOAOPOA rEnan
Li 3| Be 4 B 5| C 6| N 70 O SHE 9 Ne 10
| BT ap1212 10811 12 11 140067 159004 120094 20,179
AMTIA BEPWIIMA BOP YINEPORA A3SOT XMcnoron STOP HEOH
Na ul\% 12| Al 13| Si 4| P 158 S 160 C1 17 Ar 18
Il zzmor 2405 26815 230855 309737 32066 35453 30043
n HATPVA MATHWA ANOMAHIAA KPEMHWA $OCO0P CEPA Xnoe APTOH
K 19| Ca 20| 21 Scl|l 2 Ti| 2 V|2 Cr| 2 Mn | »% B |Z Co| 28
390053 40078 44055 £ 509415 51,2961 54509 55347 BBnR 8@
e |V KANA KANbLWMA | CKAHOMA TUTAH BAHAZWA XPOM MAPTAHEL] KENEZD KOBANBLT HWKEND
» Cul| Zn | Ga 31| Ge 32| As 338 Se 344 Br 35 Kr 36
6359 8579 | 69723 7280 742216 7856 7904 2380
p MEOb UMHK FANNAA FEPMAHIA MbilBAK CENEH BPOM KPMNTOH
Rb 37| & 38| Y |40 Zr | 4 Nb|(2 Mo|®8 Tc | Ru | 4 Rh | 46 Pd
“u 5478 8752 0% 91224 9 2064 %534 97 2072 10107 102905 106 42
V PYEWOMA CTPOHLMA | MTPUA UMPKOHIMA HWOEMA TEXHELMA PYTEHWA POOVMA nannaqvA
o 47 Aé 48 Cdl In ¥| Sn so| Sb S8 Te 281 s3 Xe 54
1073 11241 | 11482 1183 12175 1276 126905 1313
CEPEBPO KAOMMA nHOMA Qneso CYPaMA TENNYP nop KCEHOH
a Cs 55| Ba 56| la| 2 i) Ta| ™ 7S 7 7 =
132205 13724 138905 129 180943 12385 186207 1902 122 19508
VI LE3A BAPMIA | NAHTAH TASHWMA TAHTAN PEHWA ocMIiaA nPovA NNATUHA.
bl ® Au|® m sl =5 Sl A s Rn %
196,967 2000 | 20437 207,19 20898 B10] B10] 23
30M0TO PTYTH TANNWA CBMHEY BACMYT NONcHMA ACTAT PAQOH
B 87| Ra 88| 3 Ac | 104 Rf| 10s Dp| w06 Sé 107 Bh | 108 Hs | 109 Mt | 110 Ds
(23 (6] 17 [61] 62 B E6Z) ) [R5 E71)
Vil SPAHLYAA PAIMA | AKTWHWA AYEHWA cn XACCHA MEATHEPVA | OAPMWITAQMA
111 Rﬂ 12 Upb| Uat 13|Unq 14
PEH'ITB'IIRﬂ leasl YHYHTPIAA YHYHKBM%?;]
$ Col® Prl® Ni|é Pm|@ Sm|® FEul ¢ Gd|& Th| & Dy @ Hol@ Er(® Tm|® Yb/7 ILu
Nantanonau 140,12 140308 14424 [145] 1504 1515 157 25 158935 1625 164,23 167 26 168934 173 4 17447
LEPHA TPASECCMM HEOAMM FPOMETVA EBFONMMA FALOVHA TEFEMA OVCIFOaM rON:MA FEM TYIVR WTTEFEMA NOTEWWA
AXTHHOM AR ”232% 2 Pﬁ = mg ” % ” Pu '95 Am ” Cm i Bk “ Cﬁ‘lf ” ;B mFm mlhp% m& i h
i Bgm ] B9 g | 4] 24?17, Bl 1 E57] Rogy) Rl




OneKTpoHHas kKoHUrypaums BHELLIHETO 3NEKTPOHHOrO Cros aTOMOB

anemenToB VIA-rpynnbl ns?np?,

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

[10 3aBepLUEHNA BHELLHEN 3MEKTPOHHOM 0OOMNOYKM 3TUM aTOMaM He XBaTaeT Nno
2 3reKTpoHa, NO3TOMY OHUM CrMOCOOHLI NPOABNATbL B CBOMX COEANUHEHUAX

cTeneHb OKUcneHusa -2.



Kucnopog B coegnHeHumn co dptopom OF,, nposiBrisieT cteneHb
OKUCneHnsa +2.

ATOMbI CEPbI, CENEHa N TeNNypa B CBOMX COeMHEHUSAX ¢ bornee
aneKTpooTpuLaTeribHbIMU 3rIEMEHTaMU MPOSABNSAOT
NONOXUTENbHbIE CTEMNEHN OKUCHEeHna +2, +4, +6.




PacnpocTtpaHeHHOCTb Kucrnopoga B npupoae

Kucnopoa — cambinn pacnpocTpaHeHHbIN 3fIEMEHT Ha 3eMrie.

B Buae npocTtoro BeLlecTsa 3TOT ANIEMEHT SBNSETCHA BTOPOW MO KOSINYECTBY
(npumepHO 21% no obbemy) 1 NeEPBON MO 3HAYEHUIO OIS XKN3HN COCTAaBHOM
yacTbtlo atMocdepsbl. Kncropog BXxoanT B cocTaB BOAbl, MOKpbIBatoLWeN 2/3

3€eMHOrO Lapa, MHOMOYUCIEHHbIX MUHEpPAnoB N obpasyeMbixX UMK pya,
MHOIMX OpraHN4YeCKNX COEaNHEHNN.

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




PacnpocTtpaHeHHOCTb cepbl B Npupoae

Cepa B npupoae BCTpeyaeTcd B CaMOPOAHOM COCTOAHUN, B

BuAe coeanHeHun ¢ metannamMmm — cynbdunaooB U Cynb@aTos.

Cepa OTHOCUTCA K XKU3HEHHO BaXXHbIM XMMUYECKUM 3IEMEHTAaM,

OHa BXOAMT B COCTaB OMOSIOrM4eckmnx TKaHEW BCEX pacTEHNN U
XXUBOTHbIX.

Gunbihnm, enesa - ﬁeSj Gaopomkas egpa



Kucnopopn




Kucnopoga cyuwectByeTt B BUAe ABYX ansioTPOrHbIX Mogndomkaumn
— kucnopoga O, 1 o3oHa 03.

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




[1pocCThIe BellecTBa KUCNOPOoA 1 030H pasnnyatoTcsd rno CBoUM
XUMUYEeCKMM 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 c HeMeTannamu Takke npuBoanT K
obpa3oBaHNIO OKCUOB:

4P+50,=2P 0O,



O30H aBndeTcs 6bonee cUNbHbIM OKUCNUTENEM, YEM KNCNOPO.
MHorne manoakTuBHbie MeTanbl, HaNnpumMmep cepedbpo, pTyTb, OH
OKUCIISIET Y>Ke Npu 00bIYHbIX YCNOBUSX:

Hg+0,=HgO+0,

[loBbILLEHHAA OKUCIUTESNIbHAA CMOCODHOCTb 030HA OOBACHSAETCS
TEM, YTO OT ero MONeKyrnbl IErko OTPbIBAETCA OAUH aTOM
Kncrnoponaa, KoTopblid U MPUHUMAET y4acTue B peakLusix

OKUCIEHUS:

0,—0,+0

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



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

Takne peakumm HasbiBalOTCA FrOpeHneM.




B npupoae kncnopog obpasyerca B npouecce PoTOCUHTESA.
[Tornowiasi COfTHEYHYIO QHEPTUKD, PACTEHUSA CUHTE3UPYIOT [THOKO3Y
N3 YrNeKncroro rasa v BoAbl, BblAENAA MpU 3TOM
cBOOOAOHbIN KMCNopoAa:
6CO,+6H,0—-C_H,, O +60,
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O30H nony4aroT Npu AENCTBUN ANIEKTPUYECKOro paspsaa Ha
KMcnopoa B cneumanbHOM nNpndope — o3oHaTope.
B npupoae 030H obpasyeTrcs npu rpo3oBbIX paspsigax.

(30HaT0l B3



O30H CYLLECTBYET B BEPXHMUX CNOSAX aTMOcepbl, 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 XKU3HU TUMNA MIEKONUTAIOLWMX, BKINOYasa YenoBeka, He
BO3HUKNM Obl! [eHepanbHas accambness OOH nposo3rnacuna 16 ceHTabps exxerogHbIM
MexxgyHapoaHbiM HEM OXpaHbl 030HOBOIO CIOA.




[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 kayecTBe okMcnuTens ons pakeTHoOro TonnrMea NPMMEHSETCS
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 xummn4yeckou NMPOMbBILLJTEHHOCTU KNCJ10POA4 NCMOJb3YIOT KakK
peaKTnNB-OKUCIIUTEIIb B MHOITOYUCJIEHHbBIX CUHTE3aX.

- Kucnopog B bannoHax ronyodoro uBeTa LWMPOKO UCnornb3yeTcs Ans
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 CraHuma 030HMPOBaHNA ANA
nnasarenbHoro baccenHa obezxeneanBaHua BoAb!







[Mpn 0ObIYHBIX YCITOBUSAX cepa — TBepOoe, XPYNnKoe BELLLECTBO
)XenToro uBeTa. B Boge He pacTtBopsieTcs.

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




XMHNYecKmne cBouCTBa Cepbl

OKncnuTenbHbIE CBOMCTBA CEPbI MPOSABAIOTCA Npu ee
B3aMMOOENCTBUM C METanmnamm, Kpome 305n0Ta W1 nnaTuHbl,
Hanpumep:

Fe+S=FeS

Cepa B3aMMOOeNCTBYET C HEMEeTannaMmu, HanpuMep ropuT B
Kucrnopoae:

S+0,=S0,

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

S+H2<—>HZS



[IpuMmeHeHne cepbl

Cepy NpUMeHsIoT AN Npon3BoACTBa CEPHOWN KUCIOThI,

BYNKaHMU3aLUUN Kaydyka, Kak oyHrmuma B CENibCKOM X034UCTBE U
Kak cepa KonnouaHasa — riekapCTBEHHbIV Npenapar.
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BynkaH KaBa [I>)XeH , KOTOpbIM HaxoauTbcs B permoHe MInaoHesun (BoctouHaga Aea),
NPUMEPHO 2,6 KM BbICOTOWU, UMEET Ha BEPLUMHE OrPOMHYI0 BNagunHy 1 03epo C CepPHOU
Kncrnoton (rnyouHon npumepHo 200 meTpoB). BynkaH aToT crnaboakTuBHbIN U CBOUMMU
BblIbpOCcamMu rasoBbIX UCMAPEHNW BO BHYTPb KpaTtepa, OH MOMOraeT MeCTHbIM XUTENSM
3apabotaTtb cebe Ha Xn3Hb. Kyckn KOTopble 3aCTbiBalOT, MECTHbIE LLAXTEPbLI COMBAIOT

apmaTtypoun u cobupatot. [locre 4ero HecyT 40 NYHKTa Npuema 3Tou cepbl. 3a AeHb AenatoT
NPMMEPHO NO 2-3 XO4KWN.



[lomaluHee 3agaHue:

[Taparpad §45.




Cnncok ncnonb3yemMbiX UICTOYHUKOB

http://ru.wikipedia.org/wiki/Kncnopon
http://ru.wikipedia.org/wiki/Cepa
http://ru.wikipedia.org/wiki/Cynbdung_xenesa(ll)
http://ru.wikipedia.org/wiki/O30H0OBbIN _Criou
http://shkola.lv/index.php?mode=cht&chtid=367
http://www.innovateus.net/science/what-oxygen
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http://chemistry-chemists.com/N4/212-247.htm
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http://www.liveinternet.ru/tags/%F1%E5%F0%EQO/page3.htmi
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