CepoBoaopoa.
Cynbdounasbl.



Llenb ypoka:

3aKpenuTb 3HaHUA yYaLlMXxca no NpouaeHHON TEME:
annoTtponusa cepbl, PU3INYHECKME N XUMUNYECKUE
CBOUCTBA , MPUMEHEHNE Cepbl, HAaXoXaeHne B Npupoae.

PaccmoTpeTb cCBOUCTBaA COeOUHEHUS Cepbl -
cepoBoAopoada U ee Coren.

PaccmMmoTpeTb BNMaHME CepoBOAOPOAAa HA OKPYKaKoLLYHO
cpeny v 300pOBbLE YernoBeka.

YMETb COCTaBJIATb YpPaBHEHUA peaKLl,I/IM B MOJIEKYJTAPHOM
Bnae " C TOYKUN 3pEHNA OKUNCITUTETIbHO -
BOCCTaHOBUTEJIbHbIX MPpouecCcoB

HpaBCTBEHHOE 1 3CTETUYECKOE BOCIMMUTAHME yYaLLUXCSH K
OKpY>XarLLlewn cpeae.



"Torga ycnbiwan g (o, aneo!),
3anax CKBepHbIN,

Kak byaTto Tyxnoe pasbunocsa auuo,
Mnn KapaHTUHHBIN CTPaX Kypun
XapOBHEWN CEPHOMN.

A, HOC cebe 3a)kaB, OTBOPOTUIT

nmuo..."
[TywikmH A.C.



CBoucTBa

CepoBogopos,

XuMmunyeckas popmyna BellecTBa

Tun XMMMN4YeCcKoOn CBA3M

ArperatHoe COCTOSAHME MPU H.Y.

LiBeT

NMnoTHOCTL No BO3AQYXY

3anax

HaxoxpeHue B npupopge

PacTtBopumocTb B Boae (ypaBHEeHUe
Auccounauun)

Nony4yeHune B nabopatopun
(ypaBHEeHUe peakuuu

OxkucnutTenbHO-BOCCTaHOBUTENbHbLIE
CBOMCTBaA

KnucnotHo-ocHOBHbIe CBOUCTBAa

KauyecTBeHHas peakuua Ha cynbdug
—WNOHBI

dusmonornyeckoe gemcreue

3arpsizaHeHMe OKpyXKarlueun cpeabl

NpumeHeHue




MonekynapHaga doopmyna
2
CTENEHb OKNCNEHUA cepbl

(-2).

KoBaneHTHaa nonspHasa CBA3b

«

Monekyna cepoBofopoaa MMeeT YrnoBYHO
dopmy, NoaToMy oHa nonsipHa. B otnuyne ot
MONeKyn BoAbl, aToMbl BoAaopoaa B MoreKyse
He 0Opa3yloT NPOYHbLIX BOAOPOAHLIX CBA3EMN,
NO3TOMY CepoBOAOpPOA ABNAETCS rasom.



HaxoxageHune B npupoae
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HaxoxaeHune B npupoae

B CBOOOHOM COCTOSIHUU BCTpeYaeTCAd B COCTaBe BYJIKAHUYECKNX
ra3oB, BO MHOI'MX NCTOYHUKaX BYJIKAHNYECKUX MECTHOCTEWN, BXOAUT B
COCTaB BYJIKAHNYECKOIO nersa

B paCTBOPEHHOM U OTHYACTM B CBOOOAHOM COCTOSIHUM CEPOBOAOPOA
coaepxutcs B YepHom mope, HadmHas ¢ rmyounHel 200 n bonee
METPOB.

B HEBOmMbLLUNX KONMYecTBax OH obpasyeTcs BCoay, rae npomcxoguT
pasfoXeHne nnn rHneHne opraHNYeCcKnxX BELLIECTB: OHa
NPUCYTCTBYET B MUHEPATSIbHLIX rPs3aX, 0bpasyrowmxcs Ha OHe
HernyboKnX ConsaHbIX 03€ep;

B BUAe CMellaHHbIX BELLECTB HerTl/I N ra3a.

019 HEKOTOPLIX MUKPOOPraHnM3mMoB (cepobaktepun) cepoBogopoa He
A4, a NnTaTenbHOE BELWECTBO. YcBamBas cCepoBoaopOa OHU
BblAENSAT CBOOOAHYIO cepy. Takue 3arnexm obpasyloTcsa Ha OHe
03ep ceBepHoro nobepexbsa Adpukn, B KupeHauke 6nma r. benrasm.



OTKkyna cepoBoaopon B HepHoMm mMope?

CepoBoaopoa moCTOSAHHO 00pa3yercst Ha He YepHoro Mops npu
B3aMMOJCHCTBUU PACTBOPEHHBIX B MOPCKOM BoAe CYJIb(aToB C
OPraHUuYeCKHMMM BelleCTBAMU:

CaSO, + CH, => CaS + CO, + 2HO
CaS + H,0 + CO, => CaCO, + H,S

B 3THX peakmusiX y4acTBYIOT CYJIb(PATBOCCTAHABJIUBAIOIIUE
OaxkTepum. /10 BepXHHUX CJ10€B BOJbI CEPOBOAOPOA He JOXOAMT, TAK KAK
Ha I1yOMHe 0K0J10 150 M OH BCTpeyaeTcs ¢ NIPOHUKAKIUM CBEPXY
kucjaopoaoM. Ha 3toii sxe riiyOuHe 00MTAIOT CepodaAKTEPUH,
MOMOTraKIIMe OKUCJIUTH CEPOBOAOPOXR 10 CePbI:

2H,S + O, => 2H,0 + 2§

B nocsiexHue roabl B CBA3H ¢ KATACTPOPHUIESCKUM 3arpsa3HeHUEM
YepHOro Mopsi BepXHssi TPAHUIIA IPeObLIBAHUS CEPOBOAOPOAA
MOCTENEHHO MOJAHUMAETCH, YOUBasi HA CBOEM IYTH BCe ’KUBOE.
CMmepresibHAsi TPAHUIA YoKe JOCTUIVIA TIyOuHa 40 m.



OnpepneneHne nNNOTHOCTU MO

BO34YyXYy

-7
'D' BO3OyX

M(Bo3ayx)= 29 r/monb
M(H,S)= 34 r/monb

= 34:29=1,17
'D' BO3,EI,yX=1 ’17

BeiBoa: CepoBoaopoa HEMHOIO TAXernee
BO3yXxa

'D' BO30YyX



CepoBogopon MOXHO NONYYUTb

1. B 1aboparopuu cepoBoaOPOI MOJNYYAT B3AUMOAEUCTBHEM
cyJbduaa ’xkKeje3a ¢ COJTHOM MM Pa30aBJIEHHOMN CePHOM
KUCJOTAMMU:

FeS + H,SO, => FeSO, + H.,S

2. CuHTE30M M3 Cepbl U BOAOPOAA:

H, + S => H,S

3. BzaumoaeucTteuem cyJabdpuaa
AJJIOMMHHUS C BOJAOM

(ama peakyus omauuaemcs

YUCMOMOU NOJIYYEHHO20 CEPOBOO0pPo0a):
ALS,+6H,0 =>3H,S+2Al(OH),




YA0oOHbLIN cNoco0.

OpHaxAabl Ha NeKUuMu AeMOHCTPUpOBarncs onbIT: nNiaBfieHne
cepbl B npobupke. Bapyr Bce novyBCTBOBanm
oTBpaTtuTenbHbIN 3anax. Jlekuua 6bina copBaHa.

Bce oka3zanochb NpocTo: B NPOOUPKY C cepoi nonanm KyCouku
napacdgmHa ¢ NPoOKOBON KPbILWKU CKITAAHKNU, B KOTOPOU
XpaHUNCA NOPOLUOK cepbl. CMecb napaduHa un cepbl Npu
HarpeBaHUU BblAensAeT cepoBoOaoOpPOA;:
C,H, *+ 218 => 21HS + 20C
Yem cunbHee HarpeBaeTCA CMeCh,
TeM aKTUBHee BblaenseTrcs ras. Crennosata
Ecnu HarpeBaHue NnpekpaTuThb, ——
TO peakuus ocTaHaBNMBaeTCH, AnTuanaiB yrons
U cepoBogopon He Bhbigensetca. Wi
NMoaTomy peakuus oueHb yAoGHa | i Crach napachuma n ceps:
ANns noslyYyeHus cepoBoaopoaa o
B Y4eOHbIX flabopaTopusx.




dunsnyeckme cBonCTBa Cepbl

CepoBoaopoja (CepHUCTBIM BOAOPO/, CYJIb(uI
BOJA0OPOAa) — 0eCUBETHBIM a3 ¢ 3al1aX0OM TYXJIbIX AUl U
cJIaaKoBaThIM BKycoM. I110x0 pacTBOpuM B Boje,
Xopoiio — B 3TaHoJe. AnoBut. Tepmuueckn
HeycToM4YHuB (mpu Temueparypax ooJjsbiie 400 °C
pa3sjiaraercsi Ha npocrbie Bemecrsa — S u H,).
CepoBogopoa majopactsopum B Bojae. Ilpu t=20°m
0/IHOM 00BbeMe BO/JbI pacTBopsieTcs 2,4 o0beMa
CEPOBOAOPOAA, ITOT PACTBOP HA3BIBAIOT
CEpPOBOAOPOIHON BOAOM MJIM CJI1A00H CEPOBOIOPOAHOH
KHUCJIOTOM.

PacTBOp cepoBoaopoaa B Boi¢e — OYEHb
cj1adast CepoBOAOPOAHAA KUCJIOTA.



[lnccoumnauunsa cepoBoOgopoOaHON
KUCINOTbI:
H,S — H™ + HS
HS < H' + S~
Jlucconmanus 1o BTOpOU CTYIEHU MPAKTUYECKHU

HE IPOTEKAET, TaK KaK ATO cjaadas KHUCIOoTa.
OHa gaet 2 Thma COJICH:

HS (I) S*
TUJPOCYIb(MOUIBI CYJIb(PHIBI



O0OLwme CBOUCTBA KUCIOT

B3anmMogencTByOT:
-C OCHOBaHUAMN

-OCHOBHbIMW 1 aMPOTEPHBIMU
oKCugamu

- MEeTallJllaMW
- COJ1AMMU

- (mom 3a;.:CocTtaBUTb YpaBHEHUS peakumn B MOJIEKYJIAPHOM U
WOHHOM Buae)



CepoBoaopoaHaga KMcnoTa BCTYMaeT Cco Lienovyamu
B peaKkLuo HenTpanusaunu:

st + NaOH — NaHS + HzO
N30BITOK
st + 2NaOH — Na28 I 2H20

M30BITOK
NaHS — ruapocynsbua HaTpHs
Na S - cynabdun HaTpus



KayecTBeHHaa peakuuna Ha
cynbduna-noH

JTabopaTopHbIN OMbIT
+ Pb(NO,),+ Na_S — PbS| + 2NaNO,

OCaoK YepHOro uBeTa

» (Na,S + CuCl, — CuS| + 2HCI)

OCalOK YepHOoro uBeTa

* Halnucartb NnoJiHoe MOHHOE N KpaTKoe WOHHOE YypaBHEHUNE



CepoBopgopop obnapaet cBOMCTBaAMM BOCCTaHOBUTENSA

CepoBoaOpO TOPUT HA BO3AYXE rOIyObIM IJIAMEHEM MPU 3TOM 00pa3zyeTcs
CEpHUCTBIN a3 uian okcu cepbl(I1V)

2H S + 30, — 2H,0 +2S8™0,1

S-2 -6e—> St BOCCTaHOBI/ITeJIb

02+4e — 20 2 OKHCIUTEND

[Ipn HGI[OCTaTKe KHCJIOpoAa 00pa3yroTcs Hapbl BOJBI U CEPHI:
2H S*+ 0, — 2H,0 + 28’

S-2 2e—> SY BOCCTaHOBnTe.Hb

O,+4e — 20 "2 OKHCIIATENb

CepoBoaopo 00J1a1a€T CBOMCTBAMU BOCCTAHOBUTEJIS: €CJIM B MMPOOUPKY C
CEpPOBOIOPOJIOM MPHUINTH HEOOJIBIIIOE KOJUYECTBO MOIHOM BOJBI, TO
pacTBOp 0OECHBETUTCSA U HA TIOBEPXHOCTHU pacTBOpA MOSIBUTCS cepa

H,S?+1° — S’ + 2HI"
S 7 -2e— SOBOCCTaHOBI/ITeJII)
102 +2e — 2I'! oxucuTenn



BnusiHne cepoBogopoaa Ha OKpy»KatoLLLyto
cpeny v 300poBbe YernoBeka

OueHb TOKCHMYeH. BabixaHme Bo3ayxa ¢
copepkaHMeMm cepoBogopoaa
Bbi3blBaeT rofIOBOKPYKeHNe, rofIOBHYHO
OOJSib, TOLWHOTY, a CO 3HAYUTESILHON
KOHUEeHTpauen npnBoauT K Kome,
cyaoporam, OTEKY FIerkux n gaxe K
netranbHomy ucxopay. NMpu BbICOKOM
KOHLUEHTpaumm ogHoOKpaTHoe BAbIXaHMe
MOXET Bbi3BaTb MTHOBEHHYIO CMepPTb.
Mpun HebOoNbLWNX KOHUEHTPaLUAX
AOBOJIbHO OLICTPO BO3HUKAET
apanTtauusa K HeNnPUATHOMY 3anaxy
«TYXJbIX ANLUY», U OH NepecTaéT
owyuwartbcs. Bo pTy Bo3HUKaeT
crnagKkoBaTbI MeTannn4eckum npmUBKYC

Mpu 6onbLIOK KOHLEHTPauun BBuAYy
napanuya o6oHATEeNbLHOro HepBa 3anax
cepoBoAopoaa He ollyulaeTcs




[IpumeHeHue.

CepoBoaopoa u3-3a cBoeid TOKCHYHOCTH HAXOAUT OrPaHHUYEHHOe
NpUMeEHEHHeE.

* B anajqnTH4yecKoil XHMHHU CePOBOIOPOJ M CEPOBOIOPOIHAS BOAA
HCIOJIB3YIOTCHA KAK peareHThl AJIs 0CAKIEHUA TAKEIBIX MeTAaJJIOB,
CYJab(HUABI KOTOPBIX OYEHBb €JIA00 PACTBOPUMBI.

- B MECANIHNHEC — B COCTABEC IIPUPOJAHBIX 1 HCKYCCTBCHHBIX
CECPOBOAOPOAHBIX BAHH, 4 TAKYKEC B COCTABC HCKOTOPbLIX MUHECPAJIBbHbIX
BO/.

e CepoBoaopoa NPpUMMEHSIIOT IJIs1 IOJYYEHUSI CEPHON KUCJIOTHI,
3JIEMEHTHOM Cepbl, CYJIb(UI0B.

e HMcnmoab3yloT B OpraHu4ecKoM CHHTE3e JIJIsl MoJIydYeHuss THO(eHa u
MEpPKAINTAHOB.

e OxpameHHbIe CYJbQUABI CIYKAT OCHOBOM JJIsl U3TOTOBJIEHUA KPACOK, B
TOM YHCJIe CBeTAInuXcsa. OHU Ke UCMOJIb3YITCS B AHAJMTHYECKOMN
XHUMHUH.

 Cyabduabl Kajusi, CTPOHIHUA U 0aApUA UCNOJIb3YIOTCH B KOKEBEHHOM
aeJie AJsl yIaJeHUs HIePCTH CO IIKYP Mmepea uX BbIIAeJIKOMM.

* B nociaennue roabl paccMaTpuBaeTCs BO3MOXKHOCTH UCII0JIb30BAHUS
CEpPOBOI0PO/Ia, HAKOIJICHHOI0 B INIyOMHax YépHoro Mmops, B KayecTBe
JHEPreTHYECKOro (CepoBOAOPOAHAS IHEPIreTUKA) U XUMHUYECKOI0 ChIPbs






