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Npu 3TOM Nnosny4vaeTcd AbiMALLada a3eTHaA KACoTa




1. Okncnennsa ammmaka B NO B NpucyTCTBMM NNAaTUHO-POANEBOIO
KaTanuaaropa:
4NHs3 + 502 = 4NO + 6H20

‘ 2. Okucnenus NO B NO2 Ha xonogy nog gasnenuvem (10 aT):
ot 2NO + O2 = 2NO2

3. MornoweHuns NO2 Bogon B NpUCYTCTBMM KMUCopoaa:
4NO2 + 2H20 + O2= 4HNO:s
MaccoBasa nonsa HNO3 cocTtasngaet okono 60%
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UccnepoBaHusa (3agaHusa no rpynnam):
(MoBTOpPEHue MTH!).

1 rpynna: npoBeCcTU peakuuio pacTBopa a3oTHOM KNCNOThbI U
okcuaa meaum (ll), 3anucartb ypaBHeHUue peakuum, onpegenuTb ee TvN

2 rpynna: nony4ymTtb HepacTtBopumoe ocHoBaHune Cu(OH)2;
NPOBECTU peakLuUio pacTBopa a30THOM KMCNOTbI U rMapoKcuaa
meaum (ll); 3anncarb ypaBHeHUe peakuuun, onpeanesiuTb ee TUn

3 rpynna: npoBecTn peakuuio pacTBOPOB a30THOM KUCIOTbI U
KapOoHaTa HaTpus, 3anucaTb ypaBHEHUe peakuuu, onpeaennTtb
ee Tvn

Ona Bcex: NpoBeCTU peakunio pacTBOPOB a30THOU KUCIIOTbI U
f'mapokcuaa kanuas NpucyTcTBuUM heHondgTanenHa,
3anucatb ypaBHeHUe peakuuun, onpeaeriutb ee TUN




Mpynna Ne1 CuO +2 HNO, = Cu(NO,), + H,0 -
peakumMss MOHHOro o6meHa, HeobpaTumas
CuO+2H++2N0 ‘Cu2++2NO +H O
CuO + 2H* = Cu®* + H ,0

lpynna Ne2 CuCl, + 2 NaOH = Cu(OH),| + 2 NaCl

(nony4yeHune HepacTBOPMMOIro OCHOBaHUA)
Cu(OH), |+ 2 HNO, = Cu(NO,), +2H,0 -
peakuus NOHHOro oomMmeHa, HeobpaTumas
Cu(OH), | +2H" + 2 NO, = Cu?* +2 NO, +2H,0
Cu(OH),| +2H* =Cu,, +2H,0
MpusHak peakuuu — pactBopeHue ronyboro ocaaka Cu(OH),

Npynna Ne3 2 HNO, + Na,CO, =2 NaNO, + H,0 + CO,, 1 -
peakuusi MOHHOro obmeHa, HeobpaTumas
2H"+2NO, +2Na*+CO, * -2Na +NO, + H,0 + CO,1
2 H* +CO 2= H 0+CO 1
MpusHak peakuumn — xapaKTepHoe «BcKunane».



Obwue c dpya2umu Kucomamu:
1. CMIBHBIN 3IEKTPOJIUT, XOPOLIO AUCCOLUUPYIOT
HA MOHBI
HNO -> H" +NO
HN3mensier OKpaCKy I/IH,Z[I/IKaTOpa
2. PearupyeT ¢ OCHOBHBIMHY OKCHUJAAMMU

CuO+2 HNO -> Cu(NO ),+H O
2 PearnpyeT C OCHOBAHHMSMH
HNO + KOH -> KNO +H O

4. Pearupyer ¢ consimu Gonee JIequnx KHCJIOT
\ER CO + zHNO -> 2NaNO +H_ CO

cyxa;[ /\
HO (O,
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4HNO, = 2H,0 + 4NO, + O,

C + 4HNO3(koHu.) = CO21 + 4NO21 + 2H20

S+6HNO3(60%) =H2S04+6N0O27+ 2H20
S+2HNO3(40%) =H2S04+2NO 1
P+5HNO3(60%) =H3PO4+5N0O21+ H20

Pt TN AT36) <D =33 1F i
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B3aumogencreme azoTHOM KUCNOTbI C MeTansiaMmm n3y4yeHo AO0BOJIbHO XOPOLUO, T.K.
KoHU. HNO3 ucnonb3yeTrcsi B Ka4ecTBe OKUCNUTENA pakeTHoro tonnuea. Cmbicn
3aKrn4yaeTcs B TOM, YTO NMPOAYKTbI peakumn 3aBUCAT OT ABYX (PaKTOPOB:

1) KOHUEHTpaLna a30THOU KUCHOTbI;

2) aKTUBHOCTb MeTarnsna
KomOuHauuen atnx aoByx napamMeTpoB U onpeaeniaeTca cocraB NPOAYKTOB
peakuuu.

YTOo MOXeT ObITb?

a) meTann MoXeT BCTynaTb B peakuuio, a MOXeT He BCTynaTb (He pearupoBaTthb
BOOOLLe, NacCUBUPOBATbLCSA);

0) cocTtaB ra3oB cMeLllaHHbIN (KaK NpaBuSio BblAENAeTCA He OAWNH ra3ooopasHbIn
NPOAYKT, a CMeCb rasoB, MHOrA4a Kakom-To ra3 npeobnagaeTt Hag opyrumMmun);

B) 0ObIYHO BOAOpOA B 3TUX NMpoueccax He BbiaenseTcs (eCTb UCKIKOYEeHUe, Korga
Ha NpakTUKe AoKa3biBaeTcs, 4To Mn + pa36. HNO3 npencrButenbHoO BbigenseTca
ras BOAoOpoA)
maBHOe npaBuno: Yem akTUBHee MeTann u Yem pasbaBneHHee a30THaA KUCIOTA,
TeM rnyoxe uaetT BOCCTaHOBNEHUEe a30THOU KUCIOTbI (KpauHMN BapuaHT -
BoccTaHoBreHue oo ammmmaka NH3, touHee oo NH4NO3 ; 3gecb npouecc
BocccTtaHoBneHust N{+5} + 8e ----> N{-3} ). Bo3MOXXHbI NPOMEXYTO4YHbIe BapUaHTbI
BoccTtaHoBneHus oo NO2, NO, N20, N2
O6wasa cxema npouecca:

HNO3 + Me ---> conb a3oTHON KUCIOTbI (HUTpaT) + NPOAYKT BOCCTaHOBNEHUS
a3oTHou kucnotbl + H20



‘BsaumopericTeve ¢ MeTannamm:

[lpu 83aumodeucmesuu ¢ Mmemarsnnamu |
obpa3syromcs Humpam, eooa U mpemuu
MPOOYKM o cxeme: |

HNO,(p.)*Me(ao H,)—Hutpat+H,O+NH,(NH,NO,)
HNO,(p.)+Me(nocne H,)—Hutpar+H,O+NO
HNO,(k.)+Me(go H,)—Hutpat+H,O+N,O(N,)
HNO,(k.)+Me(nocne H,)—Hutpat+H,O+NO,

KoHueHTpupoBaHHas HNO, Ha Al, Cr
Fe,Au, Pt He ,EI,eI/ICTByeT




B3aumodeucmeue ¢ memarsinamMmu

AKTUBHbIE MeTannbl MeTtannbl cpegHen MeTtannbl BnaropogHble
Li.  Naa Zn AdKTUBHOCTU MaJ10aKTUBHbIE U | MeTallJlbl
(7 e Sn HEaKTUBHbIE Au Pt OsIr
Phsixs e Ag

KoHLy Pa3 0o4eHb pas KOHLI,HNO pasHNOS OYeHb pasHNO PacTs. TOﬂbKO B

HNO, [ HNO KOHHHNO LLapCKOM BOAKe-

3 3 Pas
HNO, cmecu 306.HCI
HNOs B 100. HNO3

NO N20O NH3 He NOz, NOZ, NO2 NO

nin pearunpy NO,NZO, NO,
NO, |N2, [(NHNO,) |toT ' N,O,

NH
NO2 3 NH,
P.S KOHLeHTPMpPOBaHHas HANO3>607%
— _ANo
pa3baBneHHasn HNO3 = 30-60 /o

OuYyeHb pa3baBneHHas

HNO3 < 30%
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BBIBO/I

1. A3o0mHol Kucsiome xapakmepHbl obwue ceolicmea Kucsiom:
peakyusi Ha UHOUKamop, e3aumodeticmeaue ¢ OKcudaMu mMemaisisios,
2udpokcudamu, cosisimu 6osiee cnabbix Kucsiom
ob6ycioesieHHbIe HasludueM 8 MoJieKynax uoHa H+;

2. CunbHble okucsiumersibHble ceolicmea a3omHoU Kucsiomasl
06ycsi08/1eHbI CMPOEHUEM ee MOJIEKY bl
lpu ee e3aumodelicmeuu ¢ memaJsiiamu
HukKoz20a He obpa3yemcsi 000pPO0,
a obpa3yromcsi Humpamabl, OKCUObI a3oma
usiu dpyaue e2o coeOuHeHusi (a3om, HUmpam aMMOHUS1)
u eoda 8 3a8UCUMOCMU OM KOHUeHmpauuu KucJaomsl U akmueHocmu
Memaisnna;

3. CunbHbIe okucniumersnbHblie criocobHocmu HNO3
WUPOKO NMPUMEHSIFoMCcs O71s1 NMOJ1yYeHUsl Pa3JiudHbIX 8a)XKHbIX
npodyKkmoe HapoOHO20 xo3siticmea (yodobpeHusi, ilekapcmea, niacmuku u m.
a.)






