[ABOTI/ICTaFI KNCIoTa

AsoTuctasn kucrnorta HNO,
MMEET Ccradbbln XapakTtep.

Becbma HeycToM4ymMBa, MOXET
TOSIbKO B pa3baBfieHHbIX pacTBopax:

.2HNO, — NO +NO, + H,O.




ATOM a3oTa B a30oTUCTOU KUcnore
MMEET NPOMEXKYTOYHYIO CTEMEHDb
oKucrneHusa +3

B CBAA3U C O9TUM OH MOXET ObITb U
OKUCIINTENEM B CBA3U C 9TUM OH MOXKET
ObITb N OKUCIIUTENEM, U NMPOSBIATb
BOCCTAHOBUTElbHbLIE CBOUCTBA:

=HNO, + HI =1,+ NO + H,0,

=HNO, + H,O, = HNO, + H,0,

«KNO, + KMnO, + H,SO, = KNO, +
K,SO, + MnSO, + H,0.




HarpeBasdacb, pacTBOp a30TUCTOW
KMCMNOTbI pacnagaeTcs C
BbiaerneHnem NO v
obpa3oBaHUEM a30THOM KUCSOThI

=3anuunTe ypaBHeEHME



Conn asoTucTon KNCnoThl
Ha3bIBAlOTCS HUTPUTaMM

HuTpuTbl ropasgo bonee yctonumeel, 4em HNO.,,
BCE OHU TOKCUYHBbI. [1peactaBnstoT cobon
KpUcTannnyeckme BeLlecTBa, XOpoLlo
pacTBOpuMbIe B BoAe (TpyaHee OpYrux - AgNOz)

CBoucTBa.

1) Kak n HNOZ, HUTPUTLI 00NNagatoT OKUCIIUTENBbHO-
BOCCTAHOBUTENbHON OBOUCTBEHHOCTbIO:

KNO, + H,0, = KNO, + H O
3KNO, + 2KMnO, + H,0 = 3KNO, + 2MnO, | + 2KOH
2KNO, + 2Kl + 2H,S0, = 2NO + |, + 2K_SO, + 2H,0

2) HUTpnT amMmmoHumns pasnaraeTtcs npu HarpeBaHUM:
NH,NO, = N,1 + 2H,0



CoctaB. CtpoeHune. CBoncTBa.
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cTeneHb okucneHus asota +5
BaneHTHocTb asota | \/

XMMUN4eCkKasd CBA3b

KOBaAJ1€EHTHAA NOJIAPHaA

A30THas Kncnorta — becuBeTHas rmrpoCKonnYHast >XMaKkocTb,
C PEe3KMUM 3anaxoMm, «abIMUT» Ha BO3ayXe, HEOrPaHUYEHHO
pactBopumas B Boge. t = 83°C. Tlpn xpaHeHun Ha cBeTy
pasnaraetca Ha okcug asota (IV), kuacrnopog w  BOAy,
npnobpetas xentoBatbin LBeT: 4HNO, =4NO, + O, + 2H,0
A30THaga Kucnorta sa40BuUTa. @



[lp pasnoxeHun as3oTHOU KUCMOTbl BbIOENAETCH
Kncnopon, No3ToMy CKunuaap BCrbIXUBAET.




A3oTHas kucnota (HNO,)
Knaccudonkaums

A30THag Kucnorta no:

HanM4KnIo Kucropoaa:
OCHOBHOCTMU:
PaAcTBOPUMOCTU B BOAE:
NETYYEeCTHU:

CTEMNEHU ANEKTPONUTNYECKOMN
ONCCOLINALINA:




[Tony4vyeHne a3oTHOU KNCNOTbl B MPOMbILLNIEHHOCTU
| NH,—~NO —NO,— HNO, |

1. KOHTaKTHOE OKUcneHne ammmaka ao

okcupa asorta (ll):

= +
3 2

2. OkacneHme okcuaa asorta (ll) B okeng
asota (IV):

2NO+0O, = 2NO,

3. Agcopbumsa (nornowieHne) okemaa
asota (V) Bogou npu n3bbITKe KMCropoase

4NO, + 2H,0 + O, = 4HNO,




B nabopaTtopun asoTHYK KUCIOTY Mosiy4alT AENCTBUEM
KOHLUEHTPUPOBAHHON CEPHOW KUCMIOTbl Ha HUTpaTbl Mpu
crnabom HarpeBaHuW.

CocTaBbTe ypaBHEHME peakLmm NonyyYyeHnsa a3oTHOM KUCMNOTHI.

NaNC)3 + H2804 = NaHSO4 + HNO3




XnMmumyeckme cBomcTtesa azoTHOU KUCNOTbI

1. Tinn4HbIe cBOUCTBA KUCNOT

2. Bsanmogencrteme asoTHOM KUCNOTblI C MeTannamu

3. Bsanmogencteme a3oTHOM KUCIOTbl C HEMETannamum




XnmMumnyeckme cBomncTtea a3zoTHOU KUCNOTbI

A30THaA KUCnoTa NPOABMNAET BCe TUMNUYHLIE CBOWUCTBA
KUCIOT.
[lepeuncnute ux:

CocTtaBbTe YpaBHEHUS peaKkumn a30THOU KUCTIOTbI:

1l c okcungom meaum (Il), okemaom antoOMUHUS;

2| C rMapoKcuaoM HaTpuS, TMAPOKCUAOM LIMHKA;

3| c kapOoOHaAaTOM aMMOHUS, CUNUKATOM HaTPUS.

[anTte Ha3BaHMA NonydYeHHbIM BellecTBam. Onpeaenure TUM
peakuum.



' 2HNO, + CuO = Cu(NO,), + H,0
6HNO, + Al O, = 2AI(NO.,), + 3H,0

5 HNO,+NaOH=NaNO, + H,0
2HNO, + Zn(OH), = Zn(NO,), + 2H,0

3] 2HNO, + (NH,),CO, = 2NH,NO, + 1CO, + H,0

2HNO, + Na,SiO, = |H,SiO, + 2NaNO,




B3anmooencrteme asoTHOW KUCINOTLI C MeTannamm ﬁ
Kak pearmpytoT meTtansbl C pactBopamMu KUCNoT?

Metasie! S FOALHYS, R BABY SITMBHAETA AP BRARROAS RS ESGHINOT
SrQHVBCHIAT e TA ATFAIIRG SEOTELME AT BRISRAID MK BRI ero

HE IR TS 0 He B RRMMOSEHSIRYIE Tc SR ITANHabifa:
PaQUBEPSIOTARBOMX. N,*'10, N2, N-°H, (NH,NO,)

-3 + + + +
N—H, NS N,7'O N*20 N*0,

KOHUEHTpPauna KNCrioTbl

>
-

AdKTUBHOCTb MEeTariyioB

2. C a30oTHOM KUCNOTOM pearvpyroT MeTansbl, CToswWwme 00 U
rnocne sBogopoda B psay akTUBHOCTMW.

3. A30THas KucrnoTa He B3anmoaencTBeyeT ¢ Au, Pt

4. KOHUEeHTpMpoBaHHaa a3oTHas KMCnoTa naccuBupyeT MeTannbi:
Al, Fe, Be, Cr, Ni, Pb n gpyrue (3a c4yeT obpasoBaHus rnnOTHON
okcuaHom nneHkn). [llpn HarpeBaHun wn npu pasdaBneHuu
a30THOW KNCNOTbl AaHHble MeTanfbl B HEN PacTBOPAKOTCA.



HanTtn 3aKkOHOMEepHOCTbL NpU B3aMuMoAeUCTBUMU
a30THOM KUCIIOTbI C MeTasrnamMu:

Cu +4F NO3(60(7() = CU(N03)2 T 2N02 T 42 ”20
[n+4F NO3(60(7() = Zn(NO3)2 T 2N02 T +-2F 20
3Cu + 8HNO5(307%) = 3Cu(NOs), + 2NO 1 +4H,0

3Zn + 8HNO;(30%) = 3Zn(NOj3), + 2NO 1 +4H,0

5Zn + 12HNO3(10%) = 5Zn(NO3)5 + N5 1 +6H,0



EavHcTBEHHas obLas 3aKOHOMEPHOCTb Mpu
B3aUMOOENUCTBUN a30THOMN KUCNOTblI C MeTannamMu: 4Yem
bonee pasbaBreHHasi KUCIIOTa U YEM aKTUBHEE MeTann,
TeM rnyo)xe BOCCTaHaBNMMBAETCS a3o0T:.

YBenunuyeHue
KOHU. KUCNOTbI

= N0 NV T, 1y, N =

YBenunyeHume
aKTUBHOCTM
MeTanna



[onuwnte cxembl peakumn:

1) HNO,
2) HNO,

- Cu — Cu(NO,), + ... + H,O
+ Cu — Cu(NO,), + ... + H,O

KOHL,.

pas0b.)

PaccmoTpuTte npeBpauleHns B ceete OBP

1) 4HN'O, .+ Cu® = Cu?(NO,), + 2N™0, + 2H,0

1
2

okmcintens - N*° + 1e — N™ 2 BOCCTaHOBMEHWE

soccTaHoButenbs Cy% — 2e — Cuy™? 1 oKkucneHue

2) 8 HNSO,  + 3Cu® = 3Cu'3(NO,),+ 2 N'20 + 4H,0

)

okmcnutens N*° + 3@ — N*2
soccTaHoButens Cy% — 2e — Cuy™?

3‘ 2 BOCCTaHOBMeEHVe

2

3 OKUCrieHmne



B3anmogencrteme a3oTHOU KUCTOThI C HemeTannaMM] .

A30THasa KMCINoTa Kak CUNbHbIN OKUCIIUTENb

Okuncnset HemeTansbl 40 COOTBETCTBYIOLLINX KUCHOT.
KoHueHTpupoBaHHas (boree 60%) a3oTHasi KNCIOTa BOCCTaAHABNMBAETCA [0
NC)2 , @ eCnn KoHUeHTpaums kucnotsl (15 — 20%), To ao NO.

PacctaBbTe B cxemax KOSCb(*)MLI,VIeHTbI METOAOM 3J1EKTPOHHOIO banaHca.

4HNO3 +C - CO, + 2H20 + 4NO2

N* +1e — N*| 1
Cl'— 4e - C*| 4

4 HNO, (3a cuer N*°) — okucnnTenb, nNp. BOCCTAHOBIEHUS
1 C — BOoCCTaHOBUTESb, NPOLECC OKUCIIEHNS

5HNO +P —H,PO, + 5NO, + H,0

N*® + 1e — N* 5 HNO (3a cyeT N*°) — okucnuTens, Np. BOCCTaHOBMNEHUS
PO_ 5g _, P*5 5 — BOCCTaHOBI/ITeJ'Ib NpoLEecC OKNCNeHns

5 HN03+3 P+2H,0-3H,PO,+ 5NO
N* + 3e —» N*?
PY— 5e — P*°

S HNO, (3a cuer N*°) — okucnurenb, nNp. BOCCTAHOBMNEHUS
5 3 P—BOCCTaHOBI/ITeJ'Ib NPOLIECC OKUCTEHUS




[lpmeHeHne a3oTHOU KNCTMOThI

)

=

[Tpon3BOACTBO A30THbLIX U KOMIT
yOooopeHnn.

[Tpon3BOACTBO B3pbIBYATLIX BE

[Tpon3BOACTBO KpacuTenemn

[TpOn3BOACTBO NEKAPCTB

[1pOn3BOACTBO MIIEHOK,
HUTPONAKOB, HATPO3IMasen

[Tlpon3BoacTBO
NCKYCCTBEHHbIX BOJTOKOH

7 Kak KOMNOHEHT HUTpPYOLLEeV
cMecu, ang TpaneHus
MeTansnoB B MeTannyprum

Sl




[ Conv a3oTHOWU KNCOTbI

e T Kak Ha3blBaloTCA COMNMM a3oTHOM KUCIOTbI?
e HUTPAaThI

Hutpatsl K, Na, NH4+ HasblBaloT CENUTPaMM
CocTaBbTe (hopMyrnbl NEPEYNCNEHHbIX CONEN.

KNO, NaNO, NH,NO,

HutpaTtbl — 6enbie Kpuctannuyeckme

BewecTBa. CuUnbHbIe 3MEeKTPONnTLI, B

pacTBopax MNOSTHOCTLIO
MR ONCCOLMNPYHOT

KaKI/IM cnoco60M MOXHO Gifpe@hirts HIGPETWOH BBpaOfsiplm

K conu (copepxaww@@Meh@par-nod) [o6aBnaiOT CepHYHo
kmcrnoty m meab. Cmecb crierka noporpeBatoT. BblaeneHnue
Oyporo rasa (NO,) ykasbiBaeT Ha Hann4yne HATpaT-noHa.




HutpaT kanusa (kanveBasa cenutpa)
BecuBeTHble KpucTannbl 3HAYNTENbHO

MEHEee rMrpoCKONMUYHa Mo CPaBHEHUIO C
HaTpPUeBOW, No3ToMYy LLIMPOKO
. NpuMmeHsi-eTC1 B MUPOTEXHUKE  Kak
| oKkvcnuTenb.
. "% Tpu HarpeBaHuu Boile 334,5°C
NNaBUTCH, Bbille 3TOM TemnepaTypsl
pasnaraeTcs C BblaerneHnemM Kucnopogaa.

HuTpaT HaTpus

[TpmeHsieTca Kak yoobpeHue; B

CTEKONbHOWN, MeTannoobpabartbiBato-
LLIEN NPOMBILLSTIEHHOCTU; ANs Nony4vYeHus
B3pbIBYaTbIX  BELUECTB, PaAKETHOIO
TONMBA U NUPOTEXHUYECKUX CMECEN.

*



Hutpat ammoHug

Kpuctannnyeckoe  BewectBo  6ernoro

useta. Temnepartypa nnasneHua 169,6 °C,

Npu Harpese Bbllle 3TOW Temnepartypsbl
HauMHaeTCs  MOCTEeNeHHoe  pasrfioKeHue
Bewlectea, a npu Temneparype 210°C t
NPOUCXOOANT NONHOE PasfioXeHUe.



[Mpn HarpeBaHUM HUTPATbI pa3nararTcd TEM MosriHee, Yem
npaBee B ANEKTPOXUMUYECKOM pAay HaMNpsXKeHUn CTouT MeTann,
obpasyoLLuin Corb.

LiKBa CaNa |MgAIlIMnZnCrFe CoSnPb Cu Ag Hg Au

HUTpUT + O, okeug metanna + NO, + O, Me + NO, + O,

CocTaBbTe YypaBHEHUS peakuuin pasnoXeHust HuTpaTta
HaTpus, HATPaTa CBMHLA, HATpaTa cepebpa.

2NaNO3 = 2NaNO2 + O2
2Pb(NO3)2= 2Pb0O + 4NO2 + 02

2AgNO, = 2Ag + 2NO, + O,



. CTeneHb OKUCreHnsa a3oTa B a30THOM KMUCMOTE paBHa:
A)+5; b)+4; B)-3.

A)

. I'Ip|/| B3aMMOOENCTBUN C KaKNMMUN BeLLLECTBaAaMW a30THAas KUCoTa NPOABIAET

ocobble CBOMCTBA, OTNUYarLue e€ oT ApYyrnx KUCMoT:
A) OCHOBHbIMU okcnagamu;  b) metannamu; B) ocHoBaHuaMM.

. B okncnntenbHoO-BOCCTAHOBUTENBLHOWN peaKkunn a30THaA KUCI1oTa MOXET
y4acCTBOBaATb B Ka4ECTBeE.

b

et

A 4

I
A) okncnutensi; b) BocctaHoBuTens;  B) okucnutena v BOCCTaHOBUTENS.

. Kakoe n3 gaHHbIX coeguHeHN a3oTa Ha3bIiBaOT YNITUMNCKOW CENUTPOMN:
A) HUTpaT Kanus; b) HUTpaT Kanbuwus; B) HuTpaTt HaTpus;

. 3anuuunTe ypaBHeHWe B3anMogencTBmns Mean ¢ KOHUEHTPUPOBaAHHON
a3oTHoM kncrnortoun . KoadppuumeHT nepeq popmynon KUCIOTbl paBeH:
A) 2; b) 4; B) 1.

. Kakoe 13 nepeuncneHHbIX BEWECTB He pearvpyeT ¢ pa3dbaBrneHHOn
a30THOMN KUCITOTOW:

A) meap; b) rmopokcna HaTpus; B) bpomug HaTpus.

. A30THYIO KUCSOTY Nony4aroT B TPU CTaanmn, OKUCNAA atoM a3oTta no
crieaytoLlen cxeme:

A) N7 SN2 5N — N*™

B) N> -NY -N** — N*° B) N® 5N*2 »N** — N*

B)




