§1. Cepa (,,,8). CBoOIiCTBa NPOCTOIO BELLECTBA.
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Cxema aToma cepsl

Cepa ABNAETCA LUECTHAALATLIM M0 XMMUYECKON PacnpocTpaHeHHOCTU 3/1EMEHTOM B 3eMHOIA
Kope. BcTpeuaeTcs B cBO604HOM (CaMOPOAHOM) COCTOSIHUM 1 CBA3aHHOM BUJE.



MwupHelilune NpUpoaHble coefnHeHNA cepbl: M'e5: — enesHblii KonyefaH nNavm NUpuT, 2n5 —
WwMLIan obmaHka unu chaneput (Blopuut), Pb5 — CBMHLIOBBIA 61eck uam raneHnT, HA5 — Ku-
Mwwpb, 5b;53— aHTUMOHWUT. Kpome Toro, cepa NpuCyTCTBYeT B HeTW, MPUPOLHOM Yrie, npu-
| TMX rasax u cnaHuyax. Cepa — LUECTON 3M1eMEHT M0 COAEPXKaHUIo B MPUPOAHBIX BOAAX, BCTPC-
o.H ICH M OCHOBHOM B BUfe Cy/b(aT-NoHa U 06yCNaBINBaET «MOCTOSAHHYI0» XeCTKOCTb MPecHol
HA 1| XKN3HEHHO BaXHbIN 3/1IeMEHT 15 BbICLLIMX OPraH13MOB, COCTaBHasA 4acTb MHOTMX 6e/KoB,
MUWLLEHTPUPYCTCA B BOJIOCAX.

( epa CyLLeCTBEHHO OTNMYaeTCA OT KUCNOpPOja CNOCO6HOCTbI0 06pa3oBbIBaTh YCTOMUMBbIE
. MOYKM M LIMKNbI U3 aTOMOB cepbl. Hanbonee cTabunbHbI LMKAMYECKe MONEKYNbI U, nMetoLLne
th1pMy KOpPOHbI, 06pasytoLLne pOMOUYECKYIO0 N MOHOKNMHHY 0 cepy. 3TO KpUCTaninyeckas cepa —
|| IMIKMNC BeLecTBO XeNnToro Lpeta. Kpome Toro, BO3MOXHbI MO/EKY/bI € 3aMKHYTbIMU (5.1, 5«) Le-
MUMA 1 OTKPbITbIMM Liensamn. Takoi cocTaB MMeeT nnacTuyeckas cepa, NeLlectso KOPUYHEBOro
IHnlr. KoTOpas Nony4aeTcs Npu Pe3KoM OXNaxAeHuu pacnnasa cepbl. POpMy/y Cepbl Hallie BCero
LUNMCLIBAIOT NPOCTO 5. TaK Kak OHa. XOTA M UMeEeT MONEKYNAPHYIO CTPYKTYPY, ABNAETCA CMEChIO
MpLL ,|X BeLecTB € pasHbIMK MOneKynamu. B Bofe cepa HepacTBOPUMA, HEKOTOPbIE €& MOAH(H-
11 pacTBOPAIOTCA B OPraHMYecknx pacTBOPUTENSAX, HaNpuMep cepoyrnepoje, cKunugape.
11'vwnemne cepbl CONPOBOX/AAeTCA 3aMeTHbIM yBennyeHnem obbema (npumepHo 15 %). Pacnnas-
...... as cepa NpeACTaBNAeT COBOM XEeNTyto NerkonofBUXHYI XUAKOCTb, KOTopas Bbiwe 160 °C
npeBpaLLaeTcs B 04eHb BA3KYHO TEMHO-KOPUYHEBYIO MacCy. Hanbonbluyto BA3KOCTb pacnnas cepbl
npuobpeTtaet npu Temnepatype 190 °C; fanbHelilliee NoBbILLEHWE TeMNepaTypbl COMPOBOX4aeTcs
MAC  MeHueM BA3KOCTM N Bbilwe 300 °C pacnniaBieHHas cepa CHOBa CTaHOBMTCA MOABWKHONA. 3TO
ITHLLHO C rem, YTO NPW HarpeBaHWU cepbl OHa NOCTENEHHO NONMMEPH3YeTCs. YBeNMumnBas ANnuHy
Lienoyku C NoBbILLEeHNeM TemnepaTypbl. [pu HarpeBaHuu cepbl cBbille 190 °C nonnMepHble 3BEHbA
HauMHaloT pywmnTbes. Cepa MOXET CNYXXMTb NMPOCTEALLIM NpuMepom anekTpeTa. Mpu TpeHUmn cepa
npnobpeTaeT CUbHbIA OTPULLATENbHbIA 3apsa.

| epy NPUMEHSIOT A1 MPOU3BOACTBA CEPHOI KMUCNOTbI, ByIKaHU3aLMU KayUyKa, Kak QyHruumg B
le N.CKOM X037/iCTBE U KaK Cepa KOMNOWAHAasA — NeKapCTBEHHbIV NpenapaT. Takxe cepa B COCTaBe
mPOGHIYMUbIX KOMMO3ULMIA NPUMEHSeTCA A4S NONyYeHUs cepoacanbra. a B KauecTBe 3aMeCTH-
W ) nopTnaHALeMeHTa — A1 MOMyYeHUs CCpoBeToHa.

§2. XMMunuecKume CBOICT Ba cepbl

Mpn KOMHATHOI TemnepaType cepa pearvpyet co (hTOPOM H X/I0pOM, NPOABAAA BOCCTAmo-
LUMenbMble CBOWCTBA:
N|3b =5l
A 1Cb=5:Cb
(' KOHUEeHTpUpoBaHHbIMK KucnoTamu-okucantenamu (HbICb, H:50.|) cepa pearupyeTt TONbKO npu
TW TeNbHOM HarpeBaHWMW, OKUCNAACH:

N FIHbIO., kotn = H250,, + 61IMO: | + 2H:0
N I 2H:50,,(kny, = 350: T+2H:0

Ila BO3gyxe cepa ropuT, 06pasys CepHUCTbIN aHTMApPUA— 6ecLBeTHbINA ra3 Cc peskMM 3anaxom:
X10r=50:



C nomMoLWbi CNeKTPasibHOro aHanmsa yCTaHOB/IEHO, YTO Ha caMOM fefie MpoLecc OKUCNEHNA cepbl
B IBYOKUCb MPeAcTaB/iAeT cCO60M LEMHYI0 peakLUuo 1 NponucxoamT ¢ obpasoBaHUEM psiga Npome-
XKYTOYHbIX MPOAYKTOB: MOHOOKUCKU cepbl 8 :Cb, MoneKynsgspHoOn cepbl CBOOO/HbIX aTOMOB Cepbl
5 1 cB0OO0AHbLIX paanKanoB MOHOOKKMCK cepbl 30.

[Npn B3aMOAENCTBUM C MeTasilamm o0bpasyeT cynbduabl. 2bla+ 5 = No :5
[Npn nobaBnieHUN K3TUM Cy/bpuaam cepbl 06pasy toTca nonucynbduabl: Ne:5 + 5 =N 3382

[lpn HarpeBaHUW cepa pearmvpyeT C yrniepoaom, KpemMHuem, oocpopom, BOAOPOAOM:
C + 25 = C3$2 (cepoyrnepon)

Cepa npuv HarpeBaHUW pPacTBOPSIETCA B LLIENOYAX — peakumust ANCrponopLHOHHPOBAHUS
35+ 6KOH = K503+ 2K3 + 31bO

83. Ponb cepbl B opraHun3ame

Cepa - urpaet BaXKHYIO ponb B opraHusme 4esioBeka. OHa coctaBnfaeT 0.25% Beca 4yenoBeyecko-!
ro Tena un AABMSIETCA HENMPeMeHHOM COCTaBHOW 4YacCTbl0 K/IETOK, TKaHeW OpraHoB, HEPBHOW, KOCTHOW
N XPALLEBON TKAHW, a TaKXXe BOJIOC, KOXXM N HOITEN Ye/loBeKa.

Cepa yyacTBYeT B 00MeEHHbIX MpoLeccax B OpraHnU3Me v CnocobCTBYET UX HOpManM3aUnn: ABMISET-
CA COCTaBHbIM 3/1IEMEHTOM pAfa aMUHOKWUCNOT, BUTaMUHOB, DePMEHTOB M FOPMOHOB (B TOM 4uC/e
NHCY/TNHA); UrPaeT BaXKHYIO Pofb MNOAAep>XXaHUM KUCMOpPoAHOro 6anaHca; ynydilaet paboTy Heps-
HOW CUCTEMbI; CTAOUNN3NPYET YPOBEHb Caxapa B KPOBU; MOBbILLIAET UMMYHUTET; OKa3bIBaeT MpPoTun-
BOas/1/1epruyeckoe BO3eNCTBUE.

Y ny4dLuarT YCBOAEMOCTb CepPbl TaKMe 3NIEMEHTbI KaK (PTOP M XKenes3o, a TakKue Kak MbIllbsK, CBUHELL,
MONNOOEH, 6apui 1 cefleH HAaobopPOT YXYyALLAlOT ee YCBOEHNE.

A eLle cepa...

C Y4YyacTBYET B hOPMMPOBAHUN XPSILLIEBO N KOCTHbIX TKaHEeN, ynydllaeT padboTy CycTaBOB U
CBSI30K

B/INSIET Ha COCTOSIHWE KOXXW, BOJIOC U HOITen (BXOAMUT B COCTaB KoOJlareHa, KepatuHa u me-
NaHnHa)

YKPennseT MblllevHYy TKaHb (0CO0EHHO B Mepuof akTUBHOINO pocTa 'y AeTen 1 noapocT-
KOB)

A yyacTBYeT B 06pa3oBaHUM HEKOTOPbIX BUTAMWUHOB N YCUIMBAET 3PPNEKTUBHOCTb BUTaAMUHA
B1l, 6M0TUHA, BUTaMmmnHa B5 1 nnMnoeBon KNUCAOTbI

- O0Ka3bIBaeT PaHO3aXXMNBISAIOLWLNH M NPOTUBOBOCAA/IUTENbHbIN 3h(eKT
- YMEeHbLLAeT CyCTaBHble, MbILLEYHbIe 60/ N CYA0POTHU
CNOCOOCTBYET HEMTpaIN3aLMN N BbIMbIBAHWUIO LLTAKOB M TOKCMHOB M3 OpraHu3mMa

CTAbUNN3NPYET YPOBEHb Caxapa B KPOBU



NOMOraeT NeYvYeHn BbIAeNATb XKeNub
NOBbILLIAET YCTOMUMBOCTb K PagnonsnyyeHuto
* \ InyHNA NOTPebHOCTb B Cepe B3POC/Oro 340P0OBOro YesioBeKa B Cepe cocTaB/isAeT 4-6 T.
» (Mon oMbl AepmunTa N Nepeao3npoBKK cepbl
(v wurow bl AEPUUMTA CEPDI:
LLINOPb
I\'CKNocTb BONOC
HOMKOCTb HOITEW
6onn B cycTaBax
raxnkap/ms
annepruu
rmnepriimkKeMmns
BblMageHne BO10C

3a001eBaHNa nNevyeHn

11N NHepXKaenHast MHMopMauyss 0 TOKCUYHOCTU Cepbl, COAepXKalllemMcsi B MULLEBbLIX MPOAYKTax, B
PULLHYHBLIX UCTOYHMKAX OTCYTCTBYET.

84. /ICTOYHUKWN cepbl

UMnMcT MW T €1 b HBLB €

KanycTa, nyK, 3naku, Kpyrnbl, 6000Bble, ropunLa, XPeH, KPbDKOBHUK, BUHOrpag, A6/10KWN, YeCHOK.

( Mapyka, X/1e606yNoUYHbIE N3aeNNA.

X u noT HbB e

110CcTnas roB4aauiHa, pb|6a, KYPUNHbIE FII7ILI,&, MOJIOKO " MOJ10YHbIE U3AETTUA.

85. Okcup cepbi(1Y) (anokecua cepbl, CEPHUCTbIN ra3, CEePHUCTbIA aHrnapna)

5Cb- B HOpMa/lbHbIX YCIOBUAX MNpeacTaBiseT cobon 6ecLBETHbLIN ra3 ¢ XapaKTepPHbIM PE3KUM
(anaxom (3anax 3aropatoLlenca cnuykmn). Noa gaBneHMEM CKXMXKAETCA NPW KOMHATHOW TemMreparty-
pe. PacTBopsieTca B BOjJle C 00pa3oBaHMEM HECTOMKOW CEPHUCTOMN KWUCMIOTbI: pacTBOPUMOCTb 11,5
1/ 100 r Boabl Npu 20 °C. CHMXKAETCA C POCTOM TemMnepaTypbl. PacTBOPAETCA TakKXXe B 3TaHOos1e, cep-
nomM Kucnore. 50->— oAMH 13 OCHOBHbIX KOMMOHEHTOB BY/IKAHWYECKKMX ras3oB.



MonyyeHne

MpOMbILLNEHHBIN CNOCO6 MOMYyUYeHUs — CXKMTaHNe Cepbl UM 06XUT CyNb(UAO0B, B OCHOB-
HOM — nupuTa:

4Pe5: + 11Cb -* 2Pe:03+ 850: T+ O-

B na6opatopHbIX ycnoBusx 50: noayyatoT BO3LeACTBAEM CUbHBIX KUCNOT Ha CYNb(UTbI 1 rMapo-
CynbunThI:

bla2503+ 1-1:301 — Ne 250,( + 1b503
ObpasytoLiancsa cepHucTas Kucnorta cpasy pasnaraetcs Ha 50? u 1bO:
N3:503 + 11:504 — Ne :50., + 1bO +50:?

TakXe MOXHO NONYYUTb feliCTBMEM KOHLEHTPUPOBAHHOW CEPHOI KNCNOTbI Na ManoakTUBHble Me-
Tanbl NpU HarpeBaHum:

211:504 (koK) + Cun -* Cn504 + 50:T + 2H,0
XumMmunyeckue ceoiictea 50:

OTHOCUTCS K KNCNOTHBIM OKcuAam. PacTBopseTcs B Bofe C 06pa3oBaHieM CEPHUCTO KMCNOTbI
(Npu 06bIYHLIX YCNOBMAX peakuus obpaTtuma):

50: + H20 «-»1-b503.
Co wenovamun obpasyet CynbpuThI:
502+ 2NeOH -> Ne 2503+ M:0.

Xumunyeckas akTuBHocTb 50 2BecbMa Benvka. Hanbonee APKO BblpaXXeHbl BOCCTaHO-BHTE/IbHbIE
cBolicTBa 50;, CTeneHb OKMUCNeHUS Cepbl B TaKNX peakuMax noBbILLAETCA:

502+ Br2+ 21-bO — H%04 + 2HBT,
250: + O: —»2503 (TpebyeTcs KaTtanmsaTop n TemnepaTypa 450°).
550: + 2KMno04 + 2H:0 -* 211:50, + 2Mn504+ K;304.

MocnefHAs peakuma ABNAETCA Ka4ecTBEHHOMN peakuuel Ha cynb@uT-noH 503" 1 Ha 50 2 (o6ecuBe-
4mBaHve hONeTOBOr0 PacTBopa).

B npucyTCcTBUM CUNbHBLIX BOCCTaHOBMTENEHR 50: cnocobeH NposBNATb OKMeNHTeNb-Hble CBOMCTBA.
Hanpumep, Ans n3BneyeHns cepbl U3 OTXOAALLMX a30B MeTanypruyeckoin NPOMBbILLIIEHHOCTW UC-
nonb3ytoT BoccTaHosneHne 502 okcugom yrnepoga(M):

502+ 2C0 -> 2CO0: + 51.
Wnn gna nonyuyenms hoedopHOBATHETOW KUCMOTbI:

Pl3+ 502-> H(PH2:) + 5|



MpumeHeHue

] HHLLEBOI MPOMBbILLIEHHOCTY ANOKCUA Cepbl UCMONb3YeTCA Kak KOHCepBaHT H 0603HavaeT!
HU «MWKHUKe nog Kogom  E220.

11|M1MCHSICTCA OH TaKXe H B KauecTBe pacTBOpuUTens B nabopatopuax [pu TakOBOM ero npumeHe-
HUW luenyeT MOMHUTL O BO3MOXHOM cogepxaHun B 30: npumecein B Buge H:0 v 80). Ux ypans-
MW MPOMYCKaHWeM Yepe3 pacTBOPUTEb KOHLEHTpUpOoBaHHOW H:504; aTo nyylle AenaTb NOj Baky-
' HAM 04M B APYTOiA 3aKpbITONM annapaType.

dusnonornyeckoe geiicteme

( epHUCTBIN ra3 - 50: TOKCUYeH. CUMNTOMbI NPW OTPaBNEHNN CEPHUCTLIM Fa3om —
HA* UMK, Kallleslb, OXPUNNOCTb, NepLUeHne B rop/e. MNpu BAbIXaHUN CEPHUCTOrO rasa 6onee BbICO-
oM KOHLieHTpaLu — yayllibe, pacCTPOACTBO peyun, 3aTpyAHeHVe r10TaHNs, pBOTa, BO3MOXEH
U 1H.J) «MCK NEFKMX.

11K(npefenbHO AONYCTUMAs KOHLEHTpauusa) MakcuManbHo-pa3oBoro Bosgeictems — 0,5
mr/m’

86. Okcmp ccpbl(Y1) (cepHblil aHrugpug, Tpebkueb cepbl, CEPHbIN rav)

M M BbICLUMI OKCUA CepPbl, TUM XMMUYECKON CBA3N: KOBa/eHTHAs MOMAPHAs XMMUYecKas CBA3b.
Nu(n.MHbIX yCnoBusax nerkonetyyas 6ecLseTHas XXUAKOCTb ¢ yAyLualowmM 3anaxom [pu Temne-
pypax Hmke 16.9 °C 3acTbiBaeT ¢ 06pa3oBaHMeEM CMECK PasNYHbIX KPUCTAINUECKUX MOAHMH-
mwnil Teépgoro 50>

11H4ogsLwvecs B ra3oBoii (hase Monekynbl 503 MMEKT NNOCKOe TPHIOHaNbHOE CTPOEHME C CUMMET-
He|| |)u, (yron 050 = 120°, (1(5-0) = 141 nm.) Mpun nepexode B XMAKOe N KPUCTaNINYECKOE CO-
...... HLS 06pasyoTCs LMKAUYECKUiA TpMMep 1 3HNaroobpasHble Lenm.

MpocTpaHCcTBEHHAsA MoAenb MOCKYbly-303

I LLI'pabii 503 cylecTByeT B a-. P-. y- 1 5-thopmax, ¢ TemnepaTypamy NnaBfeHUs COOTBETCTBEHHO
1o X 32.5.62.3 1 95 °C v pasnuyatoLwmxca no hopme KpUCTannos n cTeneHn nonumepmsanmm 503.
1 rpma 503 COCTOMNT NPenMyLLECTBEHHO M3 MONieKy TpuMepa. [pyrue Kpuctanimyeckue Gpopmel
(epLuv 0 aHrMApWAa COCTOAT M3 3Ur3aroobpasHbiX Lieneii: N3011MpoBaHHbIX y P-501. coeAnHeHHbIX



B Ma0CKUe ce Tkn y y-50.1 nam B NpOCTPaHCTBEHHbIe CTPYKTYpbl y 3-80]. 11pH oxnaxaeHwu LW napa
CHayana obpasyeTcs becLBeTHas, noxoxas Ha NCh. HeycTolumBa)! a-pnpma. Ko pas NocTeneHHo
nepcxoa!l'™ B NPUCYTCTBUMW BRarn B ycToumByto (5-popmy — 6Genl.e «LLenkoBuCTble» KpUCTanbl,
noxoxme Ha acbect. O6paTHbIli nepexos (!-hopmbl B a-hoOpMy BO3MOXEH t01bKO ucpc | knoobpas-
Hoe cocTosHve 80, O6e MoautUKaLMK Ha BO3AyXe «AbIMAT» (06pasytoTcs KaHcalkH 11.80,))
BCNeACTBUE BbICOKON rnrpockonmuHocTy 303. B3auMHbI Nnepexoa 1 apyrue Mogutukalmum npo-
TeKaeT 0YeHb MefiieHHo. PasHoobpasune (hopM FproKcufia cepbl CBA3AHO CO CNOCOOHOCTbIO MOfe-
kyn 503 nonumepH3oBaTbea 6narogaps 06pasoBaHuio 4OHOPNO-aKLEeTOPHbIX cBA3eil |Mpumep-
Hble CTPYKTYpbl 303 1erko nepexonsaT Apyr B Apyra, n 1Bepablii 80) 06bI4HO COCTOI! M3 cMecn
pasnnuHbIX hOpM, OTHOCUTENBHOE COflepXKaHne KOTOPbIX 3aBUCUT OT YCNOBWIA NONYYEHNS CEPHOTO
aHrnapuaa.

MonyyeHune

MonyyatoT, oKMcnsAs okeug cepbli(lY) KACN0pPOAOM BO3Ayxa NpU HarpeBaHUMW, B NPUCYTCTBUW KaTa-
nusatopa (W10.u, PL nnmn Ne;>YQ0g):

230:+02—2803+0.

MOXHO MOAYYNTb TEPMUYECKUM PA3NOXEHUEM CYNbIbaToB:
Pe;(50")3 —4 I'e; O; + 3303,

wnn B3ammopgeictemem 30? e 030HOM:
30? + O3 —*803 + O;|.

Ans okHenenns 30T ncnonb3ytoT Takxke bl0::

302+ bl02— 303 + NO?.

3OTa peakuus eXXUT B OCHOBE UCTOPUYECKN MEPBOTO, HMTPO3HOIO cnocoba nony4eHna cepHoﬁ
KUCNOThI.

XnMunyeckue cBolicTea

. KucnoTHo-0CHOBHbIe: 503 — TUNWUYHbIA KUCNOTHBIV OKCUA, aHTUAPWUA CEPHOI KUCNoTbl. Ero
XMMMYecKas akTMBHOCTb AOCTATOYHO Benuka. Mpu B3aumMogeiicTBMM C BOLOI 06pasyeT cepHyto
KUCNOTY:

503+ 1b0 — H:50.].

B3aVIMO,qu7ICTByeT C OCHOBaHUAMMU:

2KOH + 303 — K:304+ H;0,

OCHOBHbIMW OKCUAAMMU:
CaO + 303 — Ca30on,

C ampoTepnbIMN OKCUAAMM:

3303 + AL;03 — AL (30,])3.



u ‘| pacTBopseTca B 100%-11 cepHoOii KucnoTe, 06pasys oneym:

1(.50.1 (1O0%) + 503  H;5:0,.

1)k||cnu renbHo-BoccTaHOBNTCAbMbIC: 503 XapakTepn3yeTcs CUAbHBIMW OKUCIUTENbHBIMM
| vH||< wamn. BoccTaHaBNuBaeTCs, 06bIYHO, 4O CEPHUCTOrO aHruapuaa:

+ 2P—» P;05 + 55Cb
'503+ H:5->450: + H:0

250., + 2K1—50: + 2+ K2504.

11l B3aMMOLECTBUM C XNOPOBOAOPOLOM 06pasyeTcs XnopcynbPoHoBas K1cnoTa:

80, + HC1 H503CL

1uKE nprcoeanHAeT xnop, 06pasys THOMHAXNOPUA:
50, + Cb + 25C1: -> 350Cb

MpumeHeHne

| 1 pHMIA aHrMApPUA NCNONbL3YHOT B OCHOBHOM B NPOW3BOACTBE CEPHOM KUCNOTbI.

Oco6eHHOCTU paboTbl

1IN1MHH.KY Npu B3aMMogeiicTBun 503 1 BoAbl 06pa3yeTcs eakas cepHas KMCNoTa, Npy paboTax ¢
HUM CMOZYeT co6M0AaTh 0COBEHHYO OCTOPOXHOCTL.[103TOMY CneflyeT BNMBaTb TOHEHbKOW CTPY-
||| KNCNOTY B BO/AY, HenpepbliBHO NepemeLLnBas pacTsop.

§7. BofopoaHble CoeANHEHUS cepbl

<rjwn»;wpba (cepHUCTbIV BOAOPOA, CyNbhuna Bogopoaa) — 6ecLBeTHbIN ra3 ¢ 3anaxom TyX/blX
4Mn 1 cnagkoBaTbiM BKYCOM. Xumuyeckas hopmyna — bb5. M10x0 pacTBOpuM B BOAE, XOPOLIO —
1 VinnoHe AposuT [Mpy 60NbLINX KOHLEHTPALMAX pasbefaeT MeTann. B3pbiByatas cMecb C BO3-
Huum L5 — 45%.

M npupoge BCTpeyaeTcs 0YeHb PeLKO B BUAE CMeLLAHHbIX BELECTB He(hTU U rasa. BxoanT B cocTa
H\ NnKHWYeckoro nenna. CepoBOAOPOZ MCMONb3YIOT B e4ebHbIX Liensx, Hanpumep, B CEPOBOAO-
pM |w. ) BaHHaXx.

CBolicTBa

IrpMHYECKM HeycToliumB (Npu TemnepaTypax 6onblie 400 °C pasnaraeTcs Ha NPoOCTble BeLUe-

I lmv 5 HH;). Monekyna cepoBofopoAa UMeeT yraoByto opmy, No3aToMy oHa nonspna (p =
I3 K) HOrm). B oTanyve oT MOnekyn BoAbl, aTOMbl BOAOPOAA B MO/EKye He 06pasytoT npoy-
MMV BOJOPOAHBIX CBA3EN, NO3TOMY CEPOBOLOPOJ ABNAETCA rasoM. PacTBop cepoBOAOpOAa B BO-

N 0YeHb cnabas cepoBOAOPOAHAs KMCoTa.

XMMUyecKkue cBoncTBa

| (MHMBEHH&H MOHM3aUnA XNAKOro ceposogoposa HUYTOXHO Mana.



B BOZe CepoBOAOpOs Ma/io PacTBOPMM, MOAHLIA pli TOp 11 Wiyl H UM'H W | MW MU -VHOM:

1b3 — H5~ + 14 A,=6.9x 1) 7monb/H, p/l,

PearnpyeT ¢ OCHOBaHUAMU:

bb5 + 2NeOH = bla:5 + 211.0 (0obluMaH uun. npu nmMu.Nm 1< 111

H,5+ NeOH = Nel5 + 11,0 (kMcnsy COHb MpPW WHAUU-HHH | 11

CepoBOfOPOL— CUAbHbLIA BOCCTaHOBUTENb Lnwy A M WwpLw MMM HHHM! LW M
2H:5 + 302=2MaO + 230,

npy He4oCTaTKe KUCNOPOAa:

2H:5 + O: = 25 + 21-bO (Ha >ton peakumMn OTOMHU WTMUUTH HAMW 1NULIN HUHYUCHHSA
cepbl).

CepoBOfOPO/, pearnpyeT Takxke CO M1O! UMW PYT UMW UMW MUT TMU MPX CIO MbIUAMNLWH B pac-
TBOpax obpasyeTca cBobogHasn cepa um 5().| . Hanpumep

31b5 + 4HC103 = 31b30.| + 41!C1
2H:5+ 50, = 21-bO + 38

1b5+ b=2111+5

(N

Conu cepoBOAOPOAHON KUCNOTbI HaunHato! cynbduaamu |l Buge YMPULLIN PLUTKOPUMBI HONIbKO
CyNb(UAbI LLEeN0YHbIX MeTaNNoB, 6apusa N aMMOHUM (| YXK.(MYbl O< MHH.HbIY MNAHWOH HpakLiye-
CKH He pacTBOPWMbI B BOZE, OHH BbIMafatoT B 0CaZO0K MNP LLM- Y HHH W LU TUPbI COHEli MenLunoB
pacTsopa cynbuaa amMoHHsA (N114)28. Mwum He cynbhuabl SpKW N>pum< HM

[na WenoyHbIX H LWEeN0YHO3eMENbHbIX MeTa/I!L HYHCCThI WKKe 1Tpocy nbthu.usl M 118 1
M"+H3)-. Tnugpocynbduabl Ca'+ 1 81" 04eHb NCCTUKMN. ANHAACH COHAMW €HHHON KMCNOoT. pac-
TBOPUMbIe CyNb(uAbl NOABEPraoTca ruaponusy mMaponn3 cymbhHANM. COAEPXaLLMX MeTal/lbl B
BbICOKMX CTEMEeHAX OKUCNEHNS A|,53, Cr,53 U[P.) YaCT HPOUO.ULI UCOOPLUHMO.

MHorue npupoaHbIe CyNb(uabl B BUAE MUHEPAIOB AHAALLYES LEHHbIMU pyAaMu (HHPMT, XanbKo-
MUPUT, KNHOBAPD).
MonyyeHue

B3anmopeiicTBne p33baBneHHbIX KACNOT Ha Cynbdnabl:

Pe8 + 2 HC1 — > 14Cla | 11,8 |

B3aumogeicTeme cynbhuia antoMUHUS C BOAOIN (3Tapeakuyun OLL.YMYMELLEH YACTOTON no-
Ny4eHHOTo CepoBOAOpPOAa):

A1253 + 6 H20 — -2 A1(OH);, | Il 118 |



MpumeHeHune

| *pUMOAOPOA M3-3a CBOEK TOKCUYHOCTU HAXOAMUT OTPaHUYEHHOE MPUMEHEHNE.

B aHaNNTUYECKOM XMMUM CEPOBOAOPOJ M CEPOBOOPOAHAs BOAA UCMOMb3YHOTCS Kak pea-
TEHTbI 417 OCKAEHUA TSKENbIX METANI0B, CYNb(UAbl KOTOPbIX 0YeHb CNAGO PACTBOPUMBI

B meguunHe — B cocTaBe NMPUPOAHBLIX M UCKYCCTBEHHbIX CEPOBOLOPOAHBIX BaHH, a TakXe B
COCTaBe HEKeTLPbIX MUHEPanbHbIX BOA

CepoBOAOPO/ NPUMEHSIIOT 1St MOYYEHUA CEPHOM KUCMOTbI, 3/1EMEHTHOM Cepbl, CyNb(n-
[0B.

Mcnonb3ytoT B OpraHM4yeckoM CUHTE3e ANa MosilyyeHus TMOCpeHa N MepKanTaHOB.

B nocredHue rodsl paccMaTpyUBaeTCst BO3MOXHOCTb MCMO/b30BaHWs CEPOBOAOPOAA, HAKOM-
NEHHOTO B ry6GUHax YepHOro Mopsi, B Ka4ecTBe 3HEPreTUUecKoro (CepoBOAOPOAHAN IHEp-
reTuKa) 1 XMMUYECKOTO Chipbs

Ik Teonorus

( epoBOAOPOS - 04EHb TOKCUYEH. BfbixauHe BO3Jyxa C COAepXXaHWeM CepoBOA0POAA Bbi3biBaeT
VMKTOKPYXXEHHE. TO/I0BHYH 60/1b, TOLLHOTY, a CO 3HAYNTENbHON KOHLEHTpauueii NpuBognT K Ko-
M CyZOoporam, OTeKy NIErKUX U flaxe K feTanbHOMY ucxogdy. Mpy BbICOKOW KOHLEHTpaLWM 04HO-
Kp|HHOE BAbIXaHWE MOXET BbI3BaTb MIHOBEHHYHD CMePTb. Mpn HEGONLLIMX KOHLEHTPaLUsaX 4o-
VM'H.HO 6bICTPO BO3HMKAET afanTauns K HENpPUATHOMY 3anaxy «TyX/bIX fWL», U OH nepecTaeT
LWIHYLLATLCS. BO PTY BO3HWMKAET CNAAKOBATLIA METaNNNYecKUil NpUBKYC

11juy 601bLUOIA KOHLEHTpaLMK BBUAY Napannya 060HATENBHOMO HepBa 3anax CepoBOAOpOAa He
nTMLUaeTcs.

89. CepHas kucnora

97 P

<rHHaa KHenora H"504— cunbHas ABYXOCHOBHAA KUCNOTA, OTBEYAIOLas BbICLIEl CTeneHn
oKucneHns cepbl (+6). Mpu 06bIYHBIX YCN0BMAX KOHLEHTPUPOBAHHAA CepHas Kucnota— Tsxenas
MacnsaHUCTas XMUAKOCTb 6e3 LiBeTa 1 3anaxa. B TeXHUKe cepHoii KUCNOTOW Ha3biBaKOT eé CMecn Kak
C Mofoun, Tak 1 ¢ cepHbIM aHruapugom 50n. Ecnu monsipHoe otHowexne 503:H;0 < 1 710 3T0 BOA-
HbIiA pacreop CepHOl KMCNOoTbl, ecnn >1. — pacTteop 50, B cepHoit kucnote (oneym).



dunsnyeckne n HU3NKo-XMMnNYecKne cBONCTBA

OueHb CubHas KWUCMOoTa, KANWUT, 06pa3ys a3eoTponHyto cmech (98,3 % 1-1:504 n 1.7 % 1b0 c Tem-
nepatypoii kunenus 338,8“C).. CmeLumBaeTcs ¢ BOAOM 1 503, BO BCeX COOTHOLIEHNAX. B BOAHbIX
pacTBopax CepHas KWCioTa NpakTUYecKu MOMHOCTbIO gnccouuupyet na 1T, 1180.1 , n 50.I . O6pa-
3yeT rugpatsl bl:504 «1b0. rgen= 1,2, 3,4 1 6,5.

Oneym. PacTBopbl CepHOro aHrnapuaa 303 B CepHOI KNCNOTe Ha3blBAOTCA O/1€YMOM, OHU
o6pasytoT gBa coegmHeHmns 11:804 303u H:50.|-2503. Oneym COAepXUT Tak)Ke NUPOCEPHble KnC-
NOTbI, NONYyYaloLLMeCH MO peakLnam:

Ho.304+ 303 — H2320 7;
H2304+ 2303 -> HZ3010.

Temnepatypa KUNeHWs BOAHbIX PacTBOPOB CCPUOI KMCNOTbI NMOBBILIAETCA C POCTOM €e KOH-
LeHTpauuy 1 gocturaeT Mmakcumyma npu cofepxaHum 98.3 % H:504.

Xunmunyeckne cBOcTBa

CepHas KMCnoTa — A0BO/bHO CUAbHbIA OKUCINTENb, 0COBEHHO NPY HarpeBaHWU 1 B KOHLEHTPK-
poBaHHOM BuAe: okucnse T HL n yacTuyHo MBT 0 CBOGOAHBIX ranoreHoB, yrnepog ao CO:, 5— go
50:. okucnaet MHorne metannbl (Cu, He n ap.). MNpun aTom cepHas KucnoTa BOCCTaHaB/MBaeTCsa [0
50?, a Hanbonee cUbHbIMU BOCCTaHOBUTENAMM — A0 5 1 HS. KoHueHTpupoBaHHas 11:504 ua-
CTWYHO BOCCTaHaBnMBaeTCA 1-b. M13-3a Yero He MOXeT NPUMEHATLCA ANA ero Cyluku. PasbaBneHHas
11:504 B3avMOAENCTBYeT CO BCEMW MeTannamu, HaXoAAUMUCS B INEKTPOXUMUYECKOM pAagy
HanpsXXeHuii nesee BOJOPOAA C ero BblgeneHneM. OKncnuTenbHble CBOMCTBA AN pa3baBneHHOMN
H:504 HexapakTepHbl. CepHas KucnoTa obpasyeT ABa psaga Coneit: cpefHue — cynbdaTbl U KUC-
Nble — ruapocynbaTbl, a TaKxe 3(Hpbl. 3BeCTHbI NepoKcoMoHocepHas (Mm kucnoTa Kapo)
H:505 v nepokcogHcepHas HT3TOK KMCNOTbI.

MpumMmeHeHune
CepHy0 KUCNOTY NMPUMEHAOT:
B MPOV3BOACTBE MUHEPANbHbIX YA0OPEHNiA:
KaK 3N1eKTPONIT B CBUHLIOBbIX aKKyMynsTopax:
[NS NONYYEHUS Pas3/IMUHbIX MUHEPaNbHbIX KUCNOT 1 Coneit;

B MPOWU3BOACTBE XMMMUYECKIUX BOMOKOH, KpacuTenen, AbiMo06pasyoLnx BeLecTs 1 B3pbIB-
YaTbIX BELLECTB:

B He(pTHOW, MeTannoo6pabaTbiBatoLLeid, TEKCTUBHOW, KOXEBEHHON H Ap. 0Tpacnsx npo-
MbILUNEHHOCTHY;

B NWLLEBOI NPOMbILLNEHHOCTV — 3aperncTprypoBaHa B KayecTBe NuLLeBoii fo6aBkn E513
(smynbrarop);

B NPOMbILLNIEHHOM OpraHN4yeCcKom CUHTE3e B peakunax:



KMumgpaTaumu (nonyyeHne AM3TH.IOBOro 3mpa, CAOXHbIX 3QUPOB):
Inapatauum (3TaHoN U3 aTUNeHa);

CyNb(MPOBaHNA (CUHTETUYECKME MOKOLLME CPEACTBA U MPOMEXYTOUHbIE MPOAYKTbI
H MPOW3BOACTBE KpacuTenei):

ToKcuyeckoe felicTeune

| *...... KMCNOTA 1 0NleyM — OYeHb efkue BelecTBa. OHM NOPaXarT KOXY, CIM3UCTbIE 060-
N 119BKbHLIC NYTU (BbI3bIBAIOT XMMUYECKUE 0XOrK). Mpn BAbIXaHNM NapoB 3TUX BeLLECTB
[IHM [H IlWNnKK 3aTpyaHEHUE AblXaHUs, KalleNb, HepeaKo — NapUHIUT, TpaxenuT, GPOHXMT U T. [,
11HT H'pUKLIN CepHOIA KMCNOTbI B BO3ayXe paboyeii 30HbI 1,0 Mr/m\ B aTMOC(hepHOM BO3dyxe 0.3
| WuH uMa.ubnas pasosas) u 0.1 Mr/m3(cpegHecyTouHas). MopaxatoLas KOHUCHMaLns napos
wn My MoTbl 0.008 mr/n (akcnosuuus 60 MuH), cmepTenbHas 0.18 mr/n (60 MuH). Knacc onac-
M/ M Il A|po30/b CEPHOI KUCNOTbI MOXET 06pa30BbIBaTLCA B aTMOC(EPE B pe3ynbTaTe BbIGPOCOB
LM 1 kn4 1 MeTannypryeckux Npou3BoACTB, COAEPXKALLUX OKCUAbI 5. 1 BbiNagaTb B BULE KUC-
11 A0,

1 1|4||ln kuctoTa n3BeCTHa C ApeBHOCTW. [MepBOe YNOMMUHAHME O KUCAbIX Fasax, nonyyaeMbix npu
++eeee . MILLIANNN KBACLLOB WM XKENE3HOT0 KYMNOpOCa «3e/1eHOr0 KaMHS», BCTPEYaeTCs B COUMHEHUSAX.
'||[| 1+ MNaeMmx apabckomy anxumuky Opkabup néH Xavisamy.

{ll1HH nIX neke nepcuACKNi anxumuk Ap-Pa3n, npokanvneas CMecCb Xene3Horo 1 MefjHoro Kymo-
| MH11dW).-71 bO 1 Cn50,|*511:0). TaKxXe NONY4MN PacTBOP CEPHOW KMCNOTbl. STOT cNOcob yco-
| . pHW NcntoBan eBponenckunii anxummk Anb6ept MarHnyc, xuslinii B X111 Beke.

I \V ucke anxummku 06HapYyXnan, YTo CEPHYH KUCNOTY' MOXHO MOMY4YUTb, CXKMUras CMech cepbl 1
U m|pM. UM U3 NMPUTa — CEPHOTO KonuedaHa, 6onee AeLeBoro u pacrnpoCTPaHEHHOTO Chipbs,
‘MM lepa. Takum cnoco6oM Nosyyann CepHyto KUCNOTY Ha NPOTsxeHWn 300 neT. He6oNbLIMMM
MWHLL, CTaM1 B CTEKNSAHHBIX peTopTax. /1 TonbKo B cepeanHe 18 cToneTHs, Korga 66110 ycTaHoB-
HHU YH) CBUHEL, He PacTBOPSETCA B CEPHOI KUCOTe, OT CTEKNSAHHON NabopaTopHoOiA nocyabl ne-
[ MMN K 601bLUXM MPOMBbILINIEHHBIM CBUHLOBbIM Kamepam

§10. CcpHHcTan kucnota

» FPULL'Tas KMCNoTa — HeycTonunBas [BYXOCHOBHAs HeOpraHuyeckas KucnoTa cpegHeli Cunbl.
Xumunucckas opmyna H280 3.

\"OH
°° OH



Xumunyeckue cunHc mHn
Kwucnota cpegHeit cunbl:

H2803=H"' + H803, K, 2111 °

n30" = H+ + 805", K, =snmlll n
CylLecTByeT ML B Pa36aBieHHbIX BOAHBIX PACTBOPAX | CMOMC-MOM 1L} ..o e UM MMeHa):
80, + HrO;= H,803— II' | N8<)]| <<211' | 81!

PacTBOpbl H2503 Bcerga UMerTpesKnil cneunpuyecknii WnT LIOMM.HWU MH HAM-! LKL HIOLLEH-
sl CNUYKKM), 06YCNOBNEHHBI HANMYHOM XUMUYECKM HE EHHLUHHLIO MoHu M |

[IByx0CHOBHas KucnoTa, 06pasyeT ABa psga coneii: Kucubic  THUHH \ Hb(WM IH He NH nuKe Le-
noun):

H280 3+ KaOH — * LraH80;1 | M2

1 cpefHue — cynb®uThl (B M36bITKE UiiNoun):

H2303 4-2 KaOH — - Am28Q3 42 N2

Kak n CepHVICTbIVI Ta3, cepHuCTas Kucnota 1 e(! Conm UNANKON H eNMbHBIMIM HOCE LWMOULLNLLIMU:

H280:;+ Br2-+ H20 —* H280., 4 2 NNt

Mpwv B3aMMOfENCTBIM C elle 6onee CUAbHLIMU BOCCTMOLWIMEMMMM MUHW-! LI paH. poLU. OKMCIUTe-
na:

H2303+ 2 H23 — »3 3| +3 H20
KauecTBeHHas peakuus Ha CyNb(PUT-HOHbI — 06ECLBEYHBMHHC PHCTUOPH HEPMLLM MULIA Kaus:

5303- 4-6 H+ + 2 MHO* - »53K" -2 Mu’l |.1M ()

MpumeHeHune

CepHHCMS KUCNoTa U1 €& CoNu NPUMEHAIOT KaK BOCCKLLOBLUCUH, [HN OEHEHHW LUepeLL, Lenka u
[pyrux MaTepuanos, KOTOpble He BblAepXWUBAlOT 0TOEMBAHMA C MOMOLLbIO eHLL.MbIX OKUCAUTEnNel
(xnopa). CepHUCTYIO KMC/OT)' MPUMEHSIOT NpU KOHCEPBMPOBaHUM NNOA0B M OBOLLEA. | napocyb-
T Kanbuma (CynbGUTHBINA wenok, Ca(11503)2> ncnonb3yto | AHM HCpepn(K0|KH NPEHCCUHBI B TakK
Ha3blBaeMyo CY/IbOUTHYIO LeNNtono3y (pactsop ruapocynb@UT Kr/bLHM PHCLIOPUC! NUFHUH —
BELLLeCTBO, CBA3bIBAIOLLEE BONOKHA LIENNI0/M03bI, B pe3ynbTaTe 4010 HOHOKHa 01 YC/DKOTCU ApYT 03-
fpyra: 06paboTaHHY0 TakuM 06pasom ApeBecUHY UCMONb3yto ! Ans nonyyeHws Gymarn).

KucnoTa Kapo (nepoKCOMOHOCepHast KUCNOTa, HUACepNan KYeTTw)  MCcoprannycckoe Coeau-
HEHME OTHOCSLLLEECs K KNacCy HaaKUC/oT.



HO—3 —0 —0H
1l

Huwwnwn Bug

11 *uHernble KpucTannbl. Temnepatypa nnasnexHus 45 °C.

<1KpbITa HEMeLKUM XMMUKOM [MeHpuxom Kapo B koHue XIX Beka.

Mcroibl cMHTE3a
Peakuma xnopcynbl|toOHOBOM KMCNOTbI U NEPOKCKUAa BOLOPOAA:

H:0:+050:01!' — H:50., + HC1

Peakuus nepcynbgara Kanns n CepHON KUCIOTbI*

K5 -Ok + H2504 + bbO — H:505+ KH504

Peakuj1ell KOHLIEHTPUPOBAaHHbIX NepoKcKa BOAOPOAA U CEPHOM KNUCOTbI:
H;0; + H;504-* H:505+ H;0

Mwknnn
OKUCNAeT aHUNUH [0 HUTPOGeH30Na.

OKucnseT NoAnA nom 4o moga.
C aLleTOHOM [jaeT Nepekuch aleToHa.
MpumeHeHne

1N-pOKCOMOHOCEPHAA KMCNOTa NPUMEHSETCS AN Ae3nH(eKLMn (HanpuMep nnaBaTenbHbIX Gaccell-
HWH). & ce LenoYHOMEeTaNNHYeCKNe CoNM NPUMEHSAIOTCA NPU AennrHHOMKaLMH ApeBeCcuHbl AMMO-
HUliHble. KanuiiHble N HaTpUeBble CONM KNCNOTbl Kapo NPMMEHAIOTCA Kak MHULMATOPbl pafuKanb-

HOM NonvmMepusaLymn, rpaBnNTenmn, NOYBOYNYULWNTENN W ANa obeclBeunBaHns Macen epokeomo-

Hocynbat Kaimsa KO80HKD OH ncnonb3yeTtcs Kak OKUCAUTESb.

| NKEHKO.TOrHA 1 6e30MacHOCTb

]J.(pOKCOMOI/IOCE‘pHaﬂ KNUCNOTA ABNSETCSH CUbHBIM OKUC/IUTENEM, U B KOHTAKTe C Heli MHorue opra-
HU4YEeCKNe BellecTBa BOCNNaMEHAKOTCA.

B1UOpONb Cepbl U ee CoeAnHeHNil

BaXKHEMLLUMMW CepycoaepXXalluMH OpraHNYeckUMmn CoeaUHEHNAMI OpraHu3Ma SBASKTCA aMu-
HOKWCNOTbI

umctenH H5—€H:—€H—-COO0H;

N1-1;



MeT MOHWH CH3—-5—-€Mp—€Tb—€11-CY)()| |

N11:

UnaHnHllO OC-CH-C1b-8-5-111; (Il MHLL

NI-1; N11.

a TakKe BGe/KM, B COCTaB KOTOPbIX BXOAST HU aMHMNMM «UM JTuMuy ®» MHK >wmn  -5—
5—. 06pasytoLMecs Mexay ocTaTKamm 3TUX aMUMOKMOBH U MM NYLIM 14 UMW LWPUKH NaKHEH-
WY Pofb B ()OPMUPOBAHMUM MPOCTPAHCTBEHHON NPYKUPM (M UMUM........... > 1

Cepa BXOAWT B COCTaB BUTaMUHA B|; (TMaMMHa), TPM Unn NT «UUHU W Up

B pesynbTaTe OKWCNEHUA CepycoAcCPpXaWWX MMHWWIWANH UAp/Un NH “-pnMn wwumuTta, no-

3TOMY pasfNnyHble XUAKOCTM OpraHusmMa (Hanpumep. Mnun| HAMPYHH HMUYNM YMHYT KO/JMYecTBa

cynbtpat-nonos 50 ;.

§11. Kucnopog (<)

Mpn HOpMasbHbIX YCNOBMAX KUCNOPOA HO N (10 uncw HWTW U WwHHbK [T In nmccl mae-
cy 1.429 r. HemHoro Taxenee Bosgyxa. Cnabo paclHopHek H v Mune M *>mu/VIHM npu (I C, 2,04
mn/100r npu 50 °C) u cnupTe (2,78 MA/KOOT npm 25 "(*). XopoLum pw TAPYCK U 1 pacniaBieHHOM
cepebpe (22 06béma 02 B 106bEMe A& npu 961 “C), ABAHEHM napumal LeHTOM.

Mpwn HarpeBaHWK razo06pasHOro KMCNOpoAa NPOMCXOAU T et 00prLliMan AUCCOLMALNS Ha aTOMbI.
Xugkunit kucnopog (temn, kuneums -182,98 °C) uto 61eaHO tony6nu /MmKocn..

TBepablii Kucnopog (Temn, nnasneHus -218,79 °C)  cuMHWe KpUnHAAbl. B cBO6OLHOM BUAe
3NeMeHT CYLLeCTBYeT B |ByX aff0TPOMHbIX MoAnduKaumsax ;0;> n o* (ton),

Xumunyeckme cBOWCTBaA

CWAbHbI OKUCNUTENb, B3aWMO/EICTBYET NPaKTUYECKM CO BCEMM LiemManamn, 06pasys oKcu-
abl. CTeneHb OKMCNeHUs -2. Kak NpaBuno, peakums oKMCIeHns npo Ickuc | e BblfeneHuem Tenna u
YCKOPSIETCA NPY MOBbILLEHUYN TEMNEPaTypbl

Mpumep peakuuii, NPOTEKaOLMX NPU KOMHATHON TeMnepaType:

411 + 02 —21/60
28r + 02 -+25r0



OKWCNAET COeMHEHNSA, KOTOPbIE COAEPXKaT 3/1EMEHTbI C He MaKCUMasibHOV CTENEHbI OKUCNEHUS

2X0 + 02 —r21402

OKuMcnseT 60bLINHCTBO OPraHNYECKNX COEAUHEHNN:

CHZIHDH + 302—=2C02+ 3HD

]Jl>ﬂ onpeaeneHHbIX yCNoBnUAX MOXHO NPOBECTU MArKoe OKncrieHne opraHU4eckoro coeiuHeHuA:

CH3CH20H + 02 —CH3COOH + H20

Kucnopog He okucnseT Au n (Y, ranoreqbl U MHepTHbIE rasbl
Kucnopog 06pasyeT nepoKcuabl CO CTENEHbLI0 OKUCAEHMS -1,

Hanpumep, nepokcuzbl Noay4aoTCs NPW CropaHnY LWeNoYHbIX MEeTann0B B KHCMOpoLe'

2Nea+02 —MB20 2

HekoTopble OKCUAbLI MOTNIOTAIOT KUCMOPOA:
2Ba0 4-02 —»2Ba02

Mo Teopuu ropeHus, paspabotaHHoit A. H. Baxom H K. O. SHrnepom. OKUCNeHne Npomcxo-
VT B iBe CTafun C 06pasoBaHNeM NPOMEXYTOUHOI0 NEePOKEHAHOrO CoefvHeHNs. 3T
MPOMEXYTOUHOE COeIMHEHNE MOXHO BbI[ENNTL, HANPUMep, NPK OXNaXAeHUN M1amMmeHun ro-
pALiero BOAOPOAa NbAOM, Hapagy € BOAOI, 06pa3yeTcs Nepekuch BOAOPOA.

w2+ 02 —»n202

11T)NepoKCMAbl UMEIOT CTEMEHb OKUCIEHNA -1/2. TO eerb OAWH 3NEKTPOH Na [jBa aToMa KMUciopoda
Huw (b ). MonyyaroT B3aUMOAENCTBUEM MEPOKCUA0B C KIUC/IOPOAOM MPY MOBbIWEHHbBIX aaBNeHN-
um 11 Temnepartype:

Na202+ 02 —2\ra02

Kanmh K. pybugunii Kb H uesunii C3 pearvpytoT ¢ KUCI0poAoM ¢ 06pa3oBaHMeM Haanepok-
€H/10B:

K 409 —-K02

OHNW/bl cogep>xat noH O3 ~Co CTeNeHbI0 OKMcneHns -1/3. MonyyatoT AeAcTBMEM 030Ha Na rug-
PMM'NAbI LLENOYHbIX MeTannoB:

KOH+ & —k03+ KoH + 02

Ikin N>kevrenun 0@+ unmMeeT cTeneHb OKMUcAeHnsa +1/2. TMonyyalT HO peakuum:
p{p6+ 02-HO 2P*PO

HHUPHABI K1cnopoga



_ AupTonug kucnonoSn. ()] >l (encw. umy w1 1 HA 1 'HAW MpnH Bl .HHH M dlopa ve-
pe3 pacTBOp LLENoYm:

2P2+ 27~0H -*01N1. | 2K.1 | 11.0

I\/bHOCbTOI'ILU) KACTTIOAN /»»m T'T/UJKLI'T]l(H Ne wunu v 111111111, 11.111:1101121»
+1. MonyyaroT u3 cmecnt hTpa ( MU MOPO LM 1 | MWLM 1 PLUPM H NPU UKHI -pLL YPC
-196 °C.

Mponyckas Tnetonw ! pwipug yopc 11 ML |unpu | MH TpU«l Npy NP, W HWHBIX AaB-
NeHUn 1 TemnepaType NOMy4YaBlIW >MM U LWH WM GTPHHW MH topom M,| Mm,| (),p:
no,b.

Kucnopog nogaepxxusaet npouecc! amxwiiH. InpuHy 11HIHHH

BONbLWWHCTBO OPraHMYecKUX KNMAUWUTLLMW OPMHHAMMW HP> H NMUUWUNH MIOOH KWUCNO-
pofcofepxaline opraHuyeckue coeavHeHUM MHOMNH HHTHH HYM M| Thl.LW.N BellecTBa CO-
fepXaT (YHKUMOHaNbHbIe TPYNMbl, B PH WM MMUPIA AMMLW AULWKW MU 4OPO bl 1MAPOKCUNb-
Hble OH", anbgerngHole  CM (). kapnom WH.HMF M 1n|[H |p \LWMH MW nopoua BXOAAT B
cocTaB NenTUAHbIX—CO- N1 HCAWBIT ‘hHpw.n Wm 1 1

0

OrpoMHyto pofb N MpoLeccax MeMHLULWHMK WPBHM WWWHHMH MH topog O.. mMoneky-
NAPHbIE HOHbI U MOH-paguKanbl kucnopoga n. u <l

Mpu o6eyxaeHUN ponu yrnepoga H Bo/HOpo W \ AT YWMHHHHH L MpM H> Hrop| BHHYeCKue co-
eAVHeHNS OpraHn3ma, B COCMLL KOWPbIX NMWW MH [lopo| [[m [Im (11 1111)|n gp. I?xug-
KOCTSIX OPraHn3Ma HPHCYKTUYWUH TUKHA bHO,MH.K FOH TPOH, O H PHOMLUH' HOHbI, WHK (LT
HCO;, HPO'MbPO, gp.



