[ A30THas Kucnora :I

\%Tas. CTtpoeHune. dnsnyeckme cBoucTea

2. Knaccudmkauus
3. [NonyyeHmne a3oTHOU KUCMOThI
4. XuMn4yeckme csoucTaa

5. NpnmeHeHune

Conun a3oTHOWU KUCHNOThI
TecT mﬁi?nu




CoctaB. CtpoeHune. CBoncTBa.

O
—__N—N7Z

cTeneHb okucneHus asota +5
BaneHTHocTb asota | \/

XMMUN4eCkKasd CBA3b

KOBaAJ1I€EHTHAA NOJIAPHaA

A30THas Kncnorta — becuBeTHas rmrpoCKonnYHast >XMaKkocTb,
C PEe3KMUM 3anaxom, «abIMUT» Ha BO3ayxe, HEOrPaHUYEHHO
pactBopumas B Boge. t = 83°C. Tlpn xpaHeHun Ha cBeTy
pasnaraetca Ha okcug asota (IV), kvacrnopog w  BOAY,
npnobpetas xxentoBatbin ugeT: 4HNO, =4NO, + O, + 2H,0
A30THagqa Kucnorta saoBuTa. @






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




A3oTHas kucrnota (HNO,)
Knaccudoukaums

A30THag KucnoTta no:

HarnM4no Kkucropoaa: Kucnopoacoaepxatias
OCHOBHOCTMU: OAHOOCHOBHas
PacTBOPMMOCTU B BOAE: pacTBopuMas
NneTy4vyecTu: neTyyas
CTerneHn aneKTpornmnTUYecKon anccoumnasmm: CUNbHasA
7



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

1. KOHTaKTHOE OKUcneHne ammmaka ao

okcmaa asota (ll):

= +
3 2

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

2NO+0O, = 2NO,

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

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




B nabopaTtopun asoTHYK KUCIOTY Mosiy4arT AENCTBUEM
KOHLUEHTPUPOBAHHON CEPHOW KUCMIOTbl Ha HUTpaTbl Mpu
crnabom HarpeBaHuW.

CocTaBbTe ypaBHEHME peakLmm NonyyYyeHnsa a3oTHOM KUCMNOTHI.

NaNC)3 + H2804 = NaHSO4 + HNO3




XnMumyeckme cBomncTtesa a3zoTHOU KUCNOTbI

1. Tinn4HbIEe CBOMNCTBA KUCIOT

2. Bsanmogencrteme asoTHOM KUCNOTbI C MeTannamu

3. Bsanmogeuncteme a3oTHOM KNCNOTbl C HEMETannamu




XnmMumnyeckme cBomncTtea azoTHOU KUCNOTbI

A30THas Kucrnorta nNnposBNSET BCE TUNUYHbIE CBOMCTBA KUCHOT.
[lepeyncnuTe CBOMCTBA XapaKTepHble A KUCIOT.

Kncnotbl B3anMOOENCTBYOT C OCHOBHbIMU 1 aMJXOTEPHbLIMMU
oKkcuaamMmu, ¢ OCHOBaAHUAMMW, aMPOTEPHbLIMU TMOPOKCMOAMU, C
CONnAaAMMN.

CocTtaBbTe YpaBHEHUS peaKkumn a30THOM KUCTIOThI:

1) ¢ okcuoom meau (1), okcugom antoMnHuS;

2| c rmgpoKcnaoM HaTpusl, TMOPOKCUAOM LMHKA;

3| c kapOoOHaAaTOM aMMOHUS, CUNUKATOM HaTPUS.

PaccmoTpute peakuuu c 1. 3p. TIAL.
[lanTe HasBaHUA nosiyvYeHHbIM BelwecTBaM. Onpenennre Tun
peakuun.



4] 2HNO, + CuO = Cu(NO,), + H,0
2H" + 2NO,” + CuO = Cu?t + 2NO,”+ H,0O
2H* + CuO = Cu?* + H,O
BHNO, + AlO, = 2AI(NO,), + 3H,0
6H* + 6NO, + AL,O, = 2AP* + 6NO,™ + 3H,0
6H* + ALO, = 2A** + 3H,0
2] HNO, + NaOH = NaNO, + H,O
H* + NO,™ + Na®™ + OH = Na™ + NO,” + H,0O

2HNO, + Zn(OH), = Zn(NO,), + 2H,0
2H* + 2NO,~ + Zn(OH), = Zn?* +2NO,” + 2H,0
2H" + Zn(OH), = Zn** + 2H,0



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

2HNO, + Na,_SiO, = |H,SiO, + 2NaNO,
2H* + 2NO,"+ 2Na* + Si0,> = |H_SiO, + 2Na* + 2NO,"
2H* + Si0,2 = |H,SIO,

AKTUBHbIE KNCNOTbI BbITECHAOT crabble netyyne mninn
HEPACTBOPUMbLIE KUCITOTbl N3 PaCTBOPOB COnemn.
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B3anmooencrteme asoTHOM KUCINOTLI C MeTannamm ﬁ
Kak pearmpytoT meTansbl C pactBopamMu KUCNoT?

Metastfik  STOALLYS, B/ BABY SITMBHEETA AP BRARROA RS ESGHINOT
SrQHVBCH AT e TA ATFAIIRGr SEOTELME AR BRISRAID MK NBREHT) €ro

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

N“°H,* N? N0 N0 N*™O,

KOHUEHTpPauna KNCrioTbl

>
-

AdKTUBHOCTb MEeTarsioB

2. C a30THOM KUCNOTOM pearvpyroT MeTanmbl, CToswwme 00 U
nocrne Bogopoaa B psiay akTUBHOCTMW. | onbiT | | onbiT |

3. A30THas KucrnoTa He B3anmoaencTBeyeT ¢ Au, Pt

4. KOHUEeHTpMpoBaHHaa a3oTHas KMCnoTa naccuBupyeT MeTannbi:
Al, Fe, Be, Cr, Ni, Pb n gpyrue (3a c4yeTt obpasoBaHus rnnoOTHON

oKkcuaHom nneHkn). [lpn HarpeBaHun wn npu pasdaBneHuu
a30THOW KNCNOTbl AaHHble MeTanmnbl B HEU paCTBOpFI}OTCS:Il OI'IbITl




OkucnuTenbHble CBOUCTBA a30THOW KUCOThI




CocTaBbTe ypaBHEHME peakumn B3auMOOENCTBUSA KOHUEHTPUPOBAHHOM
a30THOM KMUCNOTbI C pTYTblo. Paccmotpute peakumtio ¢ T. 3p. OBP.

4HN*0, + Hg° = Hg*¥(NO,), + 2N**0,, + 2H,0

N +1e > N |1 |2

Hg - 2e — Hg™|[2 | 1
HNO, (sa cuet N*°) — okucnuTens, npouecc BOCCTaHOBJ'IeHI/IFI@
Hg’— BOCCTaHOBI/ITeJ'Ib NPOLECC OKUCIEHUA.




[onuwinte 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

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

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

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

U

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

3‘ 2 BOCCTaHOBMEHVe

2

3 OKUCrieHmne






B3anmoagencrtesme asoTHOM KUCIOTbl C HEMEeTanamm .

A30THasa KncrnoTta Kak CUSTIbHbIM OKUCIUTENb
Okuncnset HemeTansbl 40 COOTBETCTBYIOLLNX KACHOT.
KoHueHTpupoBaHHas (boree 60%) a3oTHasi KNCIOTa BOCCTaAHABNMBAETCA a0
NO, , a ecrm koHUeHTpaums kncnoTel (15 — 20%), To ao NO.
PacctaBbTe B cxeMax KoOadpdunUMEHTbI METOQOM 3NEKTPOHHOIo 6anaHca.

4HNO, +C — CO, + 2H,0 + 4NO, [oneir |
N*® + 1e — N™4 1| 4 HNO,(3a cuet N*°) — okucnutens, np. BOCCTaHOBMEHUS
CO_ de — C*| 4l 1 C — BOCCTaHOBUTEMb, NPOLIECC OKUCIIEHNS
5HNO3 +P — H3PO4 + 5NO2 + HzO | OI'IbITl

N™ + 1e — N*Y4 1| 5 HNO,(3a cyer N*°) — okucnmnTens, Np. BOCCTaHOBMNEHNS
P — BoccTaHOBUTENb, NPOLIECC OKUCINEHUS
ol 1

5 HNO, +3 P + 2H,0 —3H,PO, + 5NO

+5 +2
N™+3e — N 3 5 HNO, (3a cuer N*°) — okucnurenb, nNp. BOCCTAHOBMNEHUS
P°— 5e — P*™| 5| 3 P-BoccraHosutens, MPOLLECC OKUCTEHUS




B3anmogencteme asoTHOM KUCMNOTbI C Yrinem




B3anmogenctame asoTHOM KUCNOTbI ¢ 6enbiM doocopom




[lpumeHeHne a30THOW KUCTOThI
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[Tpon3BOACTBO @30THbLIX U KOMIT
yOooopeHunn.

[TpOn3BOACTBO B3pbIBYATLIX BE

[Tpon3BOACTBO KpacuTenemn

[TpOn3BOACTBO NEKAPCTB

[TpOn3BOACTBO MIIEHOK,
HUTPONAKOB, HATPO3IMasen

[Tlpon3BoacTBO
NCKYCCTBEHHbIX BOJTOKOH

Kak KOMNOHEHT HUTpPYIOLLEeV
cMecu, ang TpaneHus
MeTansnoB B MeTannyprum




[ Conv a3oTHOWU KNCOTbI

e T Kak Ha3blBaloTCA COMnM a3oTHOM KUCIOTbI?
e HUTpaThI
) Hutpatsl K, Na, NH4+ HasblBaloT CENUTPaMM

CocTaBbTe (PopMyrnbl NEPEYNCNEHHbIX CONEN.

KNO, NaNO, NH,NO,

HutpaTtbl — 6enbie Kpuctannuyeckme
BewlecTBa. CunbHble 3NEeKTPOnNnThbI, B
pacTBOpax NOMHOCTbIO AUCCOUMNPYIOT
Ha MoHbI. BcTynatoT B peakumn obmeHa.

KaKI/IM cnocobomM MOXKHO onpeaennTb HUTPaT-UOH B pacTBope?

K conn (cogoepxalwen HUTpaT-MoH) [06aBNsSOT CEpPHYIO
kncrnoty u meab. Cmecb cnerka noporpesatoT. BbloeneHue
Oyporo rasa (NO,) ykasbiBaeT Ha Hann4yne HATpaT-noHa.




HutpaT kanusa (kanveBasa cenutpa)

becuBeTHblEe KpucTanmbl 3HAYNTENBHO
¥ MeHee rmrpocKkonnyHa rno CpaBHEHUIO C
¥ HaTpueBOW, NMOITOMY LUNPOKO MNPUMEHS-
| €TCS B MMPOTEXHUKE KaK OKUCITUTENb.
| [Tpn HarpeBaHuu Bbilwe 334,5°C
NraBuUTCH, Bbllle 3TOM Temrnepartypbl
pasnaraeTcs C BblAeneHUeM Kucriopoaa.

HuTpaT HaTpus

[TpmMmeHsieTca Kak yoobpeHue; B

CTEKOIbHOWN, MeTannoobpabartbiBato-
LLIEN NPOMBILLSTIEHHOCTU; ANs Nony4vYeHus
B3pbIBYaTbIX  BELUECTB, PAKETHOIO

Tormrmnea m NNMPOTEXHNYECKNX CMEcCeMW.

T




Hutpat ammoHug

Kpuctannnyeckoe  BewectBo  6ernoro
useta. Temnepartypa nnasneHua 169,6 °C,
Npu HarpeeBe BbllLle 3TOW TemnepaTtypsbl
HauMHaeTCs  MOCTeneHHoe  pasrioXKeHue
Bewlectea, a npu Temneparype 210°C I
NPOUCXOONT 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 HuTparta
HaTpus, HATpPaTa 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

. |_|pl/l B3aMMOOENCTBUN C KaKNMMUM BELLLECTBaAMW a30THAas KUCoTa NPOABIAET

ocobble CBOMCTBA, OTNnyatowme e€ oT Apyrnx KUCroT:
A) OCHOBHbIMU okcnagamu;  b) metannamuy; B) ocHoBaHuaMM.

. B okncnmntenbHo-BOCCTAHOBUTENBLHOWN peakunn a30THaA KUCI1oTa MOXET
y4acCTBOBaTb B Ka4E€CTBE.

b

—
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S
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 KUCSIOTY NOny4aroT B TPU CTaanmn, OKUCNAA atoM a3oTta no
crieayloLlen cxeme:

A) N7 SN2 5N - N*™

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




