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Peakuuu ¢ npocreivu Peakunu co C0RHLIMH
BelllecTBAMH BelecTBAMH
Bomopon—zsoccranosurens: | B peaxumax co  cnoskHBIME
BEIIECTBAMH 7 = BOZOpOJa

XapaKTepHbl BOCCTAHOBUTEIIL-
HEIE CBOHCTBA:!

H, +ClL 5 2 HCL -

H, + S H,S,

CuO + Hy 5 Cu + H,0.?

t°, P, Kat
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Fe,05 + 3H, ' 2 Fe + 3H,0,

2H, + O, — 2H,0,

t°, P, Kat

2H; + Ce~——CH,.
BOL{OpO,II —— OKHUCJIUTEND:

WO; + 3H, 5 W + 3H,0,

CH, = CH, + H, ~> CH,— CH;,

t°, Kat

/O
C +H2——)CH3——
H .

Ca+H, S Cabh, CH, —

TUOPUA KAJTbIUSL

— CH,0H,

2K+ H, 5 2KH.
FH,HPPUI Kaling

°, Kat
CH;NO, + 3H, - CH,NH, +
“+ ZHzO,’

CuClz(pp) + H2 ® E-) Cll\l' +2HCl ©pr




[image: image2.png]Hoay4yeHue Bogopoaa

C+H;0 & CO + Ha,

CH, + H,0 <> CO + 3H,,

3Fe + 4H,0 — Fe:0; + 41T,
CH, t_°) C+ 2H2T,
“nexTponus

2H,0 ——— 2H,T + 0,7,

CO + Hy,0 ¢> CO, + Hy.

B npoMbILLICHHOCTH B naGoparopun

- CaH,+ 2H,0 »
— Ca (OH); + 2H,T,
2Al + 2NaOH + 6H,0 —

= 2Na[Al (OH)4] + 3H,T,

Zn + 2KOH + 2H,0 -
— Ky[Zn (OH),] + Ha T,
Si + 2NaOH + H,0 -
— Na,SiO; + 2H,T,
Fe + HzSO4(pa35) -
— FeSO, + H,T,
Zn + 2HCl = ZnCl, + H,T.




Галогены

[image: image3.png]" CpaBHHTeJILHAS XaPaKTePHCTHKA ATOMOB
M IPOCTHIX BeWeCTB FAJI0reHOB

| Tasoren | ®vop | Xnop | Bpow | Mon |
© 0,040 0,073 0,085 0,105
Ma, HM

OnexTpoot-
pHuaresb- C pocToM aTOMHOTC HOMepa TajoreHa paauyc
HOCTB aToMa pacTerT, a JIEKTPOOTPHUATENBHOCTE —
maxaer, T.e. B pany F—J Hemerannudeckue
CBOMCTBA rajIOreHoOB
Taz. XKen- .| Kpucran-
TOBATOrO mel. Yep-
1BeTa HO-CHHETO
1BETa

Monexy- Monexky-
nspHas

C poCTOM aTOMHOTO HOMepa rajoreHa Temrie-

paTypa IUIaBIEHHS pAacTeT, arperaTHoe co-
CTOSHHE H3MEHAETCA IUIABHO: Ta3 — KHI-
KOCTh — TBEPJIOE BEHMIECTBO '
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Oxucrurens- | IIpn mepexoxne ot ¢rropa x moxy yMeHbInaeT-
Hasi criocob- | cs. dTOp — CaMEIA CHIBHBINA OKHCIHTENb U3
HOCTB IIPOCTHIX| MIPOCTEHIX BEIIECTB.

BEIIECTB
Boccranosu-
TelbHast  CHO-
coOHOCTH
aHHOHOB TIa-
JTIOTEHOB

ITpu nepexone ot F x I yBemrmmaercs. losromy
TanoreH ¢ MCHEIIHM JTOMHBIM HOMEPOM JEMEHTa
" BbITeCHSET M3 CONCH BCE TAIOrEHBl ¢ GOBHIM
atoMubiM HoMepoM atemenra; 2KBr + Ch—
—2KCl +Bry; 2KJ + Br, - 2KBr + J5; KCl + Bryb





[image: image5.png]XumuyecKH¢e CBOHCTBA XJiopa

Peaxcumu ¢ npocreivi|  Peaxuuu co ci10KHLIMH BelecT-
BeleCTBAMH : BaMH

o 2KBr + Cl, = 2KCl + Bry,
Cu + Cl, = Cu(l,, 2Nal + Cl; = 2NaCl + I,

r 2FeCl; + Cl, — 2FeCl,,
2Fe + 3Cl, — 2FCC13,

Xxoaoaut.

Cl, + H,0 &> HCl + HCIO',

.
2A1 + 3Cl, — 2AICH;, . )
o 3Cl, + 3H,0 — SHE + HClO;,
2K + Cl, — 2K, comomn. 4l peble
" cnz +2KOH — KCl + KCIO + H,0,
2P + 3Cl, - 2PCl;, pp WW{;&&;}'

N e
2P + 5Cl, — 2PCs, 3Ch +6KOH —9 5KC1 +KClIO; + 3H20
XOJonil, Kt

o
Si + 2Cl, — SiCly, 2ChL +2Ca(OH),— Ca(Of), + CaClz +
P

—_—

o t° i
S + Cl, - SCl,. - +2H,0,
Bo Bcex Boimenpu-

. 1"7 .
BENEHHBIX PEAKUHMAX, 2CL + 2H,0 — 4HC1 + O,T.
XJjaop — OKHC.TII:ITCJIL.

! Heycroitausa: © : i
HCI(() ——)) HCl + [0} o §




[image: image6.png]Hony4eune xaopa

B raoparopins

1. Dnextpoms pacimnapa NaCl: | [lelictBue  okucnureneid Ha
COJIAHYIO KHUCIIOTY:

JIEKTPONH3

2NaCl W 2Na + ClzT

o
MnO, + 4HCl —
— MnCl, + CL; T + 2 H,0,
2KMnO; + 16 HC1 —
—MnCl, + 2KClL + 5CL, T+ 8 0,

2. Dnextpoms pacteopa NaCl:

UIEKTPOIH3

pacTBopa

2NaCl + 2H,0

t2
KClO; + 6HCl —
— KCl+ 3c12T +3 H,0,

— H,T + LT + 2NaOH.
Bo u3bexaHue B3auMOIECH-
CTBHA XJIOpa CO IIENOYRI0
3MEKTPONH3 TPOBOAUTCH €
nquadparMoit, paszensromen
KATOJAHBIE K aHONHOE IIPO-
CTpaHCTBO. :

KZCr O, 14HC1 -
—20CIF R 3C,T +7H,0,
Ca(OCl), + 4HCl —
— CaCl, 4L, T + 2H,0.





[image: image7.png]XUMHUYECKHEe CBOHCTBA COJNSTHOH KHCJI0ThbI.
_ INonyqenne XJI0poBOROpOAA

Tun peakyuu

Consnas Kkucroma peazupyen c:
1) wMeramnamu, pacrono-
MEHHEIMM B 3NICKTPOXUMH-
YECKOM PAAY JI0 BOJOPOaa

2): aMMHAKOM ‘U €ro . BOAHLI-
MU pacTBOpaMHU

Zn + 2HCL - ZnCl, + HpT,
Fe + 2HCI — FeCl, + H,T.

HCI + NH; H;0 — NH.Cl + H,0,
HCI + NH; — NH,CL
CaO + 2HCl — CaCl, + H,0,
CUO +2HCl - CuCly + H,O,
ALO; + 6HCI - 2AICL + 3H,0.
NH; H,0+ HCl —» NH,Cl + H,0;
KOH + HC1 — KCl1 + H,0,
Fe(OH); +8HC1 — FeCl; + 3H,0.

3) BceMH OCHOBHBIMH U aM-
($hOTepHEIMU OKCHIaMU

4) BCeMHM OCHOBaHMAMU (KaK
CHUITBHBIMH, TaK U CNaOBIMHI)





[image: image8.png]Tun peaxknmnu

5) consmu, ecnu obpazyercs K,CO; + 2HCI —
ras, OCaJOK Wi ciabbii — 2KCl + H,0 + CO,T,
INEKTPOIUT AgNO; + HCl — AgCl + HNO;,

' ,Si05 + 2HCl — HySi0sd + 2KCl

KF + HCI — KCl! + HF,
CH3;COONa + HCI —
CH;COOH + NaCl.
KMCJIOTa — BOCCTAHOBHTeNs | B J1aboparopun)
Xnoposogopon nomyuaror peiictBueM HoSOugowy Ha NaCl
npu crabom
e
NaCliy + HySOycomy — NaHSO, + HCIT,

HIIH CHIBHOM : . :

, o
2NaCley + HySOony = NapSO, + 2HCIT
Harp€BaHuy, a TaxKe CHHTE30M U3 NPOCTHIX BEHIECTB:

o
H, + Cl, —» 2HCL.




[image: image9.png]CpoiicTBa Ipyrux coeMHEeHMI XJIopa

Coenunenne XnMuuecKkue CBOMCTBA

1. bBeproseToBa | 1. CHUNBHBL OKUCTUTEND:
cos  (xyopart
xamus) KCIO; 6HCI + KCIOs 5 KCl +3CLT + 3H20

6P + 5KCIO; ——> 5KCI + 3P,0s.
2. B npucyrcreun katanusaropa (MnO,)
pasnaraercs Upu TEPMOJM3E C BhIJEICHMU-
€M KUCIOpOoJa:

v .
2KCIO, — 2KCl + 30,T.

bes katamuzaropa:

t°

4KClO; — 3KCIO, + KCl.





[image: image10.png]Coeaunenme Xumnueckue cBolicTBA
Cufa KUCJIOT — PAaCTeT, OKHCIIHTEJbHAd

2. B pagy. xucnor
HCIO (xnopHO- | croco6HOCTE — yMeHBIIaeTCH.

parucras), HCIO,
(xopHcTas),

HCIO; (xnopHO-
paras),

1. CrnpHEL oxHcHuTens 3a cyer Cl17:
(C_a(O(‘;BJZ + 4HCl— CaCl, +‘3212T +2H,0.
2. Tloxg nmewcTBHEM BAaru M YrieKucyioro
rasa pasjaraercst ¢ BBLICICHHEM HEyCTOH-
y»BOH XJIOPHOBATUCTOH KHUCIIOTBI:

(Ca(OCl)) + H,0 + CO, — CaCO3! + 2HCIO,

HCIO - HCl+[0].  ““77%

AToMapHBIH KHCIOPO/ TAIOKe OTBEYAET 32
OKUCTIUTENBbHbLIE CBOMCTBA OENUNBHON H3-
BECTH. ‘

bemunbHas
(XnopHast) W3-
pecth Ca(OCl),
(wu (CaOCly))





Кислород
[image: image11.png]XuMHUECKHE CBOJCTBA KHCIOPOAa

Peakuuu ¢ npocThIMHu PeaknuH €o CJI0KHBLIMH .
BEOIECTBAMM BEIHECTBAMH :
* K :

4Na + O, — 2Na,O
(B cmecu ¢ NayO3),

,q
CH, + 20, — CO, + 2H,0,
o

2H,S + 302(,,,35) - 280, + 2H,0,

"
Mg + 0, - 2MgO, ©
e 2H,S + Osuery — 284 + 2H,0,
2Cua + Oy — 2Cu0, - 1
e 2CuS + 30, — 2Cu0 + 250,T,
3Fe + 30, — Fe;0,, -

. .
R 4FeS + 70, — 2Fe;,05 + 4S0.T,

— 2Fe0,

2Fe + O,

-
4FeS, + 110, — 2Fe,05 + 850, T,

t°

4A1 + 30, — 2AL0;, ¢
© 4NH; + 30, — 6H,0 + 2N,,
S+ 0; - S0O,, ) Kat, ©°
‘ e 4NH; + 50, 6H,0 + 4NO,
4P + 502 - 2P205, 2NO + 02 - 2N02,
. t t°
C+ 02 — COz. 2CO + 02 —9 02




[image: image12.png]Peakuuu co cromupvMu
BellecTBaMu

Peakuuu ¢ npocTniMu
BeUeCTBAMH

o
2C+0, > 2C0,
o
2H, + O, — 2H,0,
"
Si+ O > Si0,,
"

02 + N, «— 2NO.
Bo Bcex Bhumenpuse-
JIeHHBIX peakiuax Ku-
CJIOPOJ — OKHCIIMTEND.
Ion neficTBrEM DIEKTPHYECKOTO paspsiia KUCIOPOX IPEBPa-
maercs B 030H: 30; — 20;. O30H caMONPOM3BONIBHO pacna-
naetes: 203—30,;. O30H — Golee CUIBHBIN OKUCITHTENb, YeM
kucnopod: 2NO + O3 — N,Os, 3H, + O3 — 3H,0.





[image: image13.png]Honyuenne xuciiopona

B npoMbInuieHHOCTH

1. ®pakimoHHpOBaHHE
BO3yXa; B BO3AyXE 00b-
eMHasi JOJI KHCIOopoJa-
npuMepHo 21%.

2. DeKTpOIM3 BOJLI:

B 1adopaTopun
TepMomI3  KHCIOPONOCOREPHKALLIX
'T.epMI/I‘IeCKI/I HEYCTOWYMBLIX COJIel,
OKCHJIOB, IEPOKCHIA BOZOPOA:

°

2KMnO; — K-MnOs + MnO; + O, T

INEKTPOIN t° K
2H,0 ——— 21, T+0,T. 2KCIOs — 2KCI + 30,T

Kat, t°

2H,0, —> 2H,0 + O,T

o
2HgO — 2Hg + 0,T

-
2KNO; — 2KNO, + 0,7





[image: image14.png]XuMHuecKHe CBOHCTBA BOABI ~

Peakluu €O CJIOKHLIMH
BelEeCTBAMH

1. C KHCIIOTHBIMY OKCHAaMU

obpa3yeT KHUCIOTHL, . a ¢ OC-

Peakuuu ¢ NpocTbIMH
BelecTBaAMH

Boja — BOCCTaHOBUTEIb!

+ - 0 +1-1 0
2H,0 2+ 2F, — 4HF + O,, HOBHBIMH — OCHOBAHHUS:
s 0 4o Ca0 + H,0 — Ca(OH),,
2H,0 + 2Cl, — 4HCI + O.. Na,O + H,O — 2NaOH,
Bona — okHcaurels B peak- ©
LHAX ¢ METAJUIaMH ¥ HEKOTO- P,Os + 3H,0 — 2H3PO,, -
PBHIMY HEMETAJUTAMHU: SO; + H,O — H,SO,.

2. BepbIBaeT ITHAPOIU3 HEKO-
TOPBIX COMNeH, a TarKe THIPH-
IIOB, KapOHIOB, CIIMILIKIOB,
¢ocdunos, HUTPHUIOB:

a) IeJOYHBIE M IIENOYHO3e-
MenpHeie (Ca, Sr, Ba) metan-
JBl PEearupyooT ¢ BOJOH NpH
OOBIYHBIX YCIOBHAX .

2Na + 2H,0 — 2NaOH + H,T. K,CO; + H,0 &
0) MeTalIbl, PacHoJIOKEHHBIE <> KHCO; + KOH,
B o/x° pany 3a BOIOPOLIOM € CuCl; + H,O &

BOJION HE PEarupyoT; < (CuOH)CI + HCI,

ALGC; + 12H,0 —

“
Si + 2H,0 — SiO; + 2H,, - 4AI(OH)sd + 3CH,T,
e NaH + H,0O — NaOH + H, T,
C +H,0 - CO + H,. Ca,Si + 4H,0 —
Bona oxucnurens B peaknuax N 2Ca(OH)2~L + SiH, T
| ¢ rugpunamu ¥ CHITUITMIAMH: CasP, + 6H,0 — ’
-1 41 . — 3Ca(OH),4 + 2PH, T,
KH + H,0 — KOH + H,0, Mngz +)26H20 iy
-4 4l — 3Mg(OH),| + 2NH;T.
CaySi +4H,0 — * 3. Ilompepraercs 3NEKTPOITH3Y:
+'_4 -1 e} (& OJIIN3
I — 2Ca(OH), + SiH,T. ZHZOL 21,1 +0,T.
DyTHe peaKiuu: iy 4. TI TTHMHS _
"Cl+ H,0 &> HCL+ HCIO, | s’ ommont X Momergman

OpraHHYECKHX BEILIECTR:
Kt
CH; =CH; + H, 0 ————
5. OGpazyeT KpucCTamIOTHI-
paThL:
CuSOy4 + 5SH,0 —
~— CuSO, - 5SH,0.

-
4P + 6H,0 — PH;T + 3H;PO,.




[image: image15.png]! Asomunmit pearupyer ¢ BOJOH, Oymytm oqmnemm OT OKCUTHOH
morersas: 2A1 + 6H,0 — 2A1OH) + 3H,T, a marsmit — npn xums-
YEeHUU: )

"
Mg + 2H,0 — Mg(OH), + H,T.

2 3/x — 371ech U Aasiee 0GO3HAYACT SNEKTPOXMMUMECKHH PSIL HarTpsDKe-

HMI METaoB (P CTAHapTHBIX AMEKTPOIHBIX IOTEHIIHAIOB).




Сера
[image: image16.png]XuMHM4YeCcKHe CBOHCTBA cepbl

Peakumu ¢ npocThHIMH Peaxkuuu €O CI0KHLIMH
: BeleCTBAMH BelleCTBAMHU )
Cepa pearupyeT CO MHOTHMH

t©

MeTaJUIaMH H HeMeTaJLTaMit: 3S + 6KOH —
2K+ S = K;S, — K»S03 + 2K5S8 + 3H,0,
t° ) ©
Cu+S-—o CuS, S + 2HZSO4(KOHH) —
P - 380,T + 2H,0,
Fe + S =» FeS, : i
t° ‘ S+ 6I'INO3(K0HH) d
Zn + S — ZnS, — H,S0; + 6NO,T + 2H,0.
"
C+28 = CS,,
e
S + 0, = SO,

o

t
H2+ So st




[image: image17.png]XHMHYecKHe CBOIHCTBaA cepoBogopoaa
H cepoBoopoaHoii kucioThl. Ioxydenne ceposonopona

Tpnwepu:
1. CepoBonopon serko pas- "
JIaraeTcs NpH HarpeBaHuwy. H,S—— H, + 8.

2. CepoBONIOpOR — CHIIb-

HBIf  BOCCTAaHOBHUTENL 34
cuer cyns¢ua-nona S*.

o
2H,S +30,——> 2H,0 + 2S0,,

v
2H,S + 0, — 2H,0 + 284,

o

t
2H,S + SO, — 2H,0 + 384,

3. CepoBOIOpOAHAS KHCTIOTA ~—
crnabas, ABYXOCHOBHAs
a) BOCTaHOBHTED;
6) pearupys co Ienouamu,
obpasyer cpemuue (cymnpu-
Ibl) HIH KHCHele (THApPO-
cynbhuasl) coy;
B) BeITecaser H,SO, u HC1.
U3 BOJHBIX PacTBOPOB cosieil
Menu.
CepoBoziopon nomydaror feficTBHEM KHCTOT HeoKucmTeneil (co-
THOM, pa3GaBlieHHoM cepHoif) Ha CyIbGhUIIB HMEKA, JKeNle3a;

~ FeS + 2HCI — FeCl, + H,ST.
Kucnorsr oxucrmrenu (asorHas, KOHLEHTPHPOBaHHAS CEpHas)
C TO# LENBI0 He HCTIONB3YIOTCS, HOO OKUCHSIOT CEPOBOIOPOL:
H,S + 2HNO; — S{ + 2NO,T + 2H,0.
- HaS + 3H,S040my — 4S0,T + 4 H,0

H,S + ClL = 2HCI + SJ.
2KOH + H;S — K,S + 2H,0,
KOH + H,S — KHS + H,0.

; CuSOy4 + HyS —» CuS + H,S0,,
CuCl, + HbS — CuSd + 2HCL _





[image: image18.png]Xnmnayeckue coiicTBa okcuaa cepsi (IV). .
Ioayyenne oxcnna cepsi (IV)

SO, — okHcauTENE.

SO, + 2H,S - 28! + 2H,0,
' 600°C
S0, +2C—— S +2C0,T.




[image: image19.png]SO, — BOCCTAHOBHTEIE.

t°, Kat
280; + Oy¢—> 2805,
SO+ Bn+2H,0—
- H,SO,4 + 2HBr.
SO+ H,0 & H,S0;,
SO, + KOH — KHSO;, !
| SO,+2KOH — K803 + H:0, |.
SOz+ KzO - KzSO3,
©

: SO, + CaO — CaS0s.

POCYIB(UTEL — 2KHSOs. -
Brrrecuser CO, U3 pacTBOpOB
KapOOHATOB. .

Oxcup cepsl (IV) noy4aior:
a) 0OXKHroM CyIbQHIIOB:

SO, — THMHYHBINA KHCIOTHBIA
OKCHIL.

t° ’
" 2CuS + 205 —> 2Cu0 + 280, T;
6) s3aumoneiictaieM Memu ¢ HaSO4 (xonw:

t° )
.. Cu + 2H;S0; —— CuSO; + SO, T + 2H,0,
B) B3amMoJielicTBueM < CyNb(HTOB W THAPOCYTHYHUIOB € CHIb-
menvin kucnoramu Heokucrmrersvu (HCL v HoSOups)):
"

NaHSO; + HCl — NaCl + H,0 + so,T,

-
K,SO; + H,SO; —— K»S04 + H,0 + SO, T.




[image: image20.png]XuMuueckne cBoiicTBa pa3baBieHHOi
cepHoii kucaoTel (w < 20%)

Pearupyer co mcemst | CuO + H,SO; — CuSOq4 + H,0,
OCHOBHRIMH U amo- ZnO + H,S04 — ZnSO4 + H,0.
TEpHBIMH OKCHIAMH. ‘ . -





[image: image21.png]Pearupyer ¢ wmeran- ~ Fe + H,SO4 — FeSO; + HyT,
JIaMH, PpacTIOIOXKEH- Zn + H,SO, - ZnSO, + H,T,

HBIMH B JNEKTPOXH- | . Cu + H;SOspus) 72
MHYECKOM pSAY 10 _

BOAOpOda € BBLIENE-
HHEM BOJOpPOIA.

Pearupyer co Bcemu |2ANOH); + 3H;SO; — A12(SO4)3 + 6H,0,
OCHOBAHHSAMH. Ba(OH), + H,SO, — BaSO.d + 2H,0. |.
Pearnpyer ¢ comamu, | BaCl, + H,SO4 — BaSO,! + 2HCI,
eciu obpasyeres ras, | KyCO; + H,SO; — KpSO,+ H,0 + co,T,
0CcamoK WM cabbli CH;COOK + H,S0, —
SIIEKTPOIHT. I — KHSO4 + CH;COOH.

C aMMHaxoM. WiH €ro. .- NH3 + H,SO; — NH,HSO,,
BOJAHBIMH pacTBOpa- 2NH; + H,S0, — (NH,),S0,,

MH- obpazyer conu : g '

AMMOHMHA. )





[image: image22.png]XuMHYecKHe CBOHCTBA KOHIIEHTPUPOBAHHOM
cepuoii KHcJaoTsl (W>70%)

- CWiIbHBH  OKHCIUTEND
3a cuet HoHoB SO, .
Ilpn .oOBMHBEIX ycino-
BHAX HE B3aHMOJEHCT-
Byer ¢ Fe, Al, Cr.
OcHoBHO# OPOAYKT
BOCCTaHOBJICHUA  KU-
CIIOTHI ‘B peaklHax ¢
METaIaMH — OKCHJ
cepsl (IV).

IIpu BarpeBanrm Kucsota ¢ w=70%
pacTBopseT xesie3o (a Tawe Al, Cr):

N o
2Fe + 6stO4 -
— Fex(S0,); + 350,T + 6H,0.

)

Cu +2H,S0, — CuSO, + SO,T +2H,0,

1° .
Zn + 2H;SO, — ZnSO, +80,T + 2H,0,

2 O+ SO,  + 2H,0.




[image: image23.png]1 BriTecHAeT W3 TBEPIBIX

TIo Mepe [)&3663]16}“1}1 37n + 4H2504 -
KHCTIOTS!  TiIyOuHa  ee —37ZnS0, + S4 + 4H:0,
BOCCTAHOBJICHHS B PEAK- | 1y = 50%;
IMAX. ¢ METAIUIaMH Cpefi-
Helt axTHBHOCTH BO3pac-
Taet, obpasyercs cepa
WM J1aske CEPOBOZIOPOLL.
OxucisieT HEKOTOphIE
HEMETaTBL.

47n+ 5H2SO4 -
—47nS0; + HST + 4H,0,
w = 30%.

-
C +2H,S0; — CO, 4480, T + 2H;0,
S + 2H,S0, = 3580,T + 2H,0.
KNOs, + H,SO; — KHSO, +HNO;T,

cnaBoe Harpesanue

XIIOPHIOB — XJIOPOBO-

ZOpO:l, a8 U3 HUTPATOB — KClg + Ho SO ———
a30THYIO KHCIIOTY. - — KHSO, + HCIT,
‘ CWIbHOC HarpeBanne
' 2KC1(T) +H,SOy ——m——> -

— K»S0, + 2HCIT.
OneyM — pacTBOp SOg B H,SOy4. Yacrs SO; pearupyeT C cepHoii |-
xucnotoii: SO; + HyO — Hy$,04, nosroMy MOKHO TOBOPHTE, ITO
oneym — 310 pactsop H,S,0; B cepHoii xucnote. [Ipu pasbarie-
HUH OIEyMa BOJOM MOXHO IOMY9YHTh CEPHYHO KHCIOTY PasHbIX

! KOHLIEHTpaIii: HzSz()7 + Hzo —) 2H2S04

Iomygenne H,SO4 0CHOBaHO Ha TPEXCTANUHHOM CHHTE3E:

1. 4FeS; + 110; — 2Fe;0; + 8S0,T (06>1<m‘ TUpUTa);

2.280; + 0, € 2S0s3;

3. SO3 + H20 -—) HzSO4

(1a npaktuke s normouenns SO; Bo H3lexanue obpa3so-
BaHUA cepHOKUCNOTHOTO TyMaHa uenonb3yeTest HaSOywomy)-




Азот
[image: image24.png]XuMHyecKkHe cBoiicTBa a3ora. Ioayuenne azora

Tun peakuuu ' Hpumepsi
1. Pearupyer ¢ meraiamu. HOIIy— 06b1HIbIE yCIOBUA
YeHHBIE COENMHEHHA HA3BBAIOTCA | 6Li+ N, ——— 21N,
numpudany'.  CrerieHb  OKHCIEHMA e
a30Ta B HUTpU/aX —3. 2A1 + N, = 2AIN,
; ©

3Ca+ N2 e Ca3N2,

2. B XeCcTKHMX YCIOBHSAX B3aH-
MOJEHCTBYET C HEKOTOPBIMH Heme- | N + 3H, <> 2NH; + Q,
TaiaMu. o

' N:+0; < 2NO - Q,

o

t
N2 + 3F2 - 2NF3

! Hutpuael pasnaratoTcs BOIOH WIH KHCIOTaMH:
Mg;N; + 6H,0 — 3Mg(OH),4 + 2NH; T,
CasN; + 8HCl — 3CaCl, + 2NH,CL.




[image: image25.png][ 3. B npomelmneHHOCTH a30T MOAY4aioT H3 BO3AyXa, B jabo-

paTOpHH — O peaKuHﬂM:
o .
NH,NO, — N,T + 2H,0,
t° B
(NH),Cr,07 = Cr,03 + 4H;0 + NoT,

w

©

3Cu0+ 2NH; - 3Cu + 3H,0 + N, T.




[image: image26.png]XumuyecKkue CBOMCTBA aMMHAKA H €0 NoJIy4eHue

1. Peaknus npu- NH; + H,0 « NH;3-H,0,
COeIHHEHNS. (NH; + H,0 & NH,OH) ,
NH; + H,0 + CO, - NHHCO;,
NH; + HCI — NH,Cl,

NH; + H,SO4 — NH;HSO,,
2NH3 + HzSO4 - (NH4)2$O4,
NH; + NH;H,PO4 — (NH4),HPO,,
NH; + NH,HSO, — (NH,),S0,.

©

2. AMMHaK —

BOCCTaHOBH- 4NH; + 30, — 2N, + 6H,0,
TEJb. ) t°, Kat
4NH; + 50, ——— 4NO + 6H,0,
.
2NH; + 3Cl, — 2N, T + 6HCl,
-
3Cu0 + 2NH; — 3Cu + N,T + 3H,0.





[image: image27.png]3. Jpyrue pe- Y
aKIuH. . 2Al +2NH; — 2AIN + 3H,T,

2NH, >Ny + 3t
 2NHs + O3 - H,0 + CONHz),,
CH,— COOH + 2NH; ———>
a

— CH; — COOH + NH,CL
b .

NH, :
B npOMmmneHHocm aMMHaK TIONY4aroT CHHTE30M M3 IIpO-
CTBIX BEIIECTB:

" t°, p, Kat
N, +3H; «—— 2NH3; .
B 1a60paTopuy — HarpeBaHNEM pacTBOPOB INeoyesi ¢ com-
MM aMMOHWM, HAIIPUMED:
©

2NH,Cl + Ca(OH), — CaCl, + 2NH, T + 2H,0.





[image: image28.png]" Tloaxy4eHne coseit aMMOHMS U MX CBOHCTBA

Tonywenue coneti ammornwst -~ |~ NH;z + HNO3; — NHyNOs,
1. AMMuax + K1CTIOTa. NH; + H,0 +CO, — NH,HCO:;.

2. Bogmsii pactBop aMm- | NH;H,0O +HCl — NH,Cl + H,0.
MMaKa + KHUCIIOTA. ) :
3. Coms (1) + conb (2)

(NH4)2SO;4 + BaCl, — .

— BaSO4 + 2NH,CL.

NH:HCO; + HNO; —
— NHNO; + H,0 + CO,T.

4. Conp + KHMCIIOTa




[image: image29.png]Ceoiicmea coneli AMMOHUA
O6mue ¢ JIpyrumm
cONAMH

5. PearupyioT ¢ KMCIOTAMH (NH,4),COs + H,SO, —
npu cobmozenu yemosmit | —> (NH4),50, + H,0 + Co,T,
[IPOTEKAHHA PEAKIUH HOH- NH/HCO; + HyPOy, —
HoTO O6MeHa. — NH,H,PO, + H,0 + CO,T.
6. Bcrymaror B peaxmmio (NH4),CO;5 + CaCl, —»
ofMeHa C JIPYTHMH COMAMH, — CaCO3l +2NH,CL
eciu 00pa3yercsa 0caloK.
Cneunndbuueckue o e
7. Bce conu aMMOHUS pea- . NH,C1+ KOH —
THPYIOT €O INENOYaMH, — NH;T + H,0 + KC,
npy¥ HAarpeBaHHH BHIIENA- ‘ t°
€TCa aMMHMAK, NH,NO; + NaOH —
. — NH;T + H,0 + KNO;.
8. Comu aMMOHMA MpH S e
HarpeBaHWH pa3naraioTcs: NH,CI <> NH;T + HCl,
a) BBLIENACTCS AaMMHAK, o :
€CJIH . KMCJIOTHBIH OCTaTOK NH,,HC(L - NH3T +H,0+ CO;T,
HE OKHCIHTEND; e
(NH),CO; — 2NH; T + H,0 + CO,T,
"
NHH,PO, — NH;T + H;PO,,
; P
(NH,),HPO, — 2NH, T + H;0,,
- 10
(NH,),SO, = NH;T + NH,HSO,T;
e
0) BriferseTca a3oT' UM “NH,NO, — N,T + 2H,0;

€TI0 OKCHABI, €CIIN KHUCIOT-
HEIR OCTaTOK OKHCIAUTEND.

, o
NH,NO; = N,OT + 2H,0,

o

; t
Cr0; — NoT + Cr0y + 4H:0.

(NHy)




[image: image30.png]CBoiiCTBa OKCH/IOB 230Ta M HX NOJIy4eHHe

Kpatkas
®opmyna| xapakrepuc-
THKA
CBOMCTB
BecmperHbIi
ra3, Hesuo-
BHT, Hecole-
o6pa3syrouuil.

Hoayuenne

t* 3
2N20 - 2N2 + 02T, NI‘I4NO3 —>
—N,0OT +2H,0.

e
N,O +Cu—
- Cu0 + N, T.
2NO+ 0O, — 2NO,,

©
2NO +2H; —»
— N4+ 2H,0.

BecuBerHbIH
ras, AJOBHT,
Heconeobpa-
| 3yrouruit.

e
N,+ 0O, & 2NQ,
1°, Kat
4NH; + 50, —>
— 4NOT +6H,0,
3Cu+

— 3Cu(NO,), +
+2NOT + 4H,0.

Bypeiit  raz,
AI0BHT, cone- RNO, +H,0
06}333}’101111’1?;I «> I‘INO3 + }H\IOZ,

Haxoxone

o

¢ +HHNOs gy —
3NO,+ H,0—

- CU(NO3)2 +
— 2HNO; + NOT, | +2NO,T +4H,0,
4NO,+ O, + ©
e 2Cu(NO3), —»
+ 2H,0 ¢> 4HNO;, — CuO +

+4NO,T + 0,T.

2NO, + 2KOH—
— KNO; + .
+ KNO, + H,0,

e
3NO; + 2KOH — |
— 2KNO; + NOT +
=+ Hzo,
4NO, +4KOH +
,o
+ 0, 4KNO;+
+ 2H,0.




[image: image31.png]- Kparkas
PopMyNal XapaKrepMc-
OKCHIZ THK2
- CBOMCTB
BecuBerHrle

CaoiicTBa Hony4yenne

N,Os+ H,0 — 2HNO; + P05 —

KPHCTA/LTHL, — 2HNO;, — N,Os + 2HPO;,
coneobpasy- | N,Os+CaO— | 2NO, +0; —
FOIIHH. | > CaNO;3),, = N,Os + 0.
N>Os + 2KOH —»
— 2KNO; + H0,
o
2N205 —

—4NO,T +0,T.





[image: image32.png]A30THafl KHCIIOTA H ¢e CBOHCTBA

IIpumep peakuun

CuO + 2I‘INO3 s CU(N03)2 +H,0,
ALO, + 6HNO; —
- 2A1(N03)3 + 6H20
KOH + HNO; — KNO, + H,0,
Fe(OH); + 3HNO; —
-> FC(NO3)3 + 3H20,
. NH3'H20 + HNO3 -
g NH4NO3 + Hzo
KHCO; + HNO; —
- KNO,;+ CO,T + H,0,
Na,Si0; + 2HNO, —
— 2NaNO; + H,Si041.
NH3 + HNO3 - NH4NO3

Tun B3auMoaeiicTBus

O6mue cBoiicra ¢

EPYTHMH KHCHOTAMHU
1. PearupyeT co BceMH OC-
HOBHBIMM H aM(OTepHBIMH
OKCHIOaMH. .

2. BsammopelcTByeT CO
BCEMH OCHOBaHHAMH.

3. Pearupyer ¢ comsMu mpH
CoONMIONICHHN | YCIIOBHH TIpO-
TEKaHHA PeaKuK oOMeHa.

4. C aMMHakoM HIH €ro
pacrBopaMHu ofpasyer co-
JI¥ aMMOHHSI.

Cnennduueckue
CBOHCTBA

5. Pa3naraetcs mpu Harpe-
BaHHH

t .
4HNO; & 4NO,T + 0,1 + 2H,0.




[image: image33.png]THn B3auMoaeHcTBUA

6. Oxmucnfer HeMeTalLIbl
(CHIBHBIHA OKHCTIHUTEND).

7. Oxucnger
 BEIIECTBA.

CJIOKHBIC

8. KoHuueHTpupoBaHHas
a3o0THas kucnota (w=60%)
OKHCIIS€T METAJUIBI ¢ BbI-
meneaneM  NO; - (upu
OOBIYHBIX YCIOBHAX HE
pearupyer ¢ Fe, Al, Cr).

9. PasbaBneHHas a3oTHaA
Kucrota (w < 60%) oxucns-
‘€T METAIL! C TIPEeHMYHIeCT-
BeHHRM BhIIeneHueM NO.

10. Ouenp pasOaBneHHas
a30THaA KHCIIOTA BOCCTa-
HABJIHBAETCA 1O AMMHAKa
(obpasyerca NH,NO3). -

' Ipumep peakunu

-
4HNO3(K’0m) +C -

—CO,T + 4NO,T + 2H,0,

N t°

SI‘INO;;(KOHH) +P->

—H;PO; + 5NO,T + 2H,0,

.

5HNO3(pa35) + 3P + 2H,0 —»

- 3H;P0O, + SNOT.

+2 t°
FeS + IOI‘INO:;(KOHH) ~¥

) +3
—Fe(NO3);+ SO,T + 7TNO,T +
+ 5H20,

+2 t°

FeO + 4HNO3(Kouu) -

+3
— Fe(NO3); + NO,T + 2H,0.
.
Fe + 6HNO; —
— Fe(NO3); + 3NO; T + 3H;0,
Zn + 4HNO; —
— Zn(NO»); + 2NO; T + 2H>0,
Cu + 4HNO; —
— Cu(NO3); + 2NO,T + 2H,0,
Ag + 2HNO; —
— AgNO; + NO,T + H,0.
3Mg + 8HNO; -
— 3Mg(NO;3); + 2NOT + 4H,0,
3Cu + 8HNO; —
- 3Cu(NO;), + 2NOT + 4H,0.
 47Zn + 10HNO; —
=5 4Zn(NOs), + NH,NO; + 3H,0,
4Fe + 10HNO; —
—> 4FC(NO3)2 +2NH,NO; + 3H,0.





[image: image34.png]OTHOIlIeHHe coIeH A30THOH KHCIOTHI K HATPEBAHMIO
(TepMo/H3y, NPOKAJMBAHUIO)

I[Ipupona me-

i XapakTep TepMou3a
. Tajajaa p pTep

1. B 30eKrpoxuMH-
yeKOM Py MeTall
pacrioNOKeH 0 Mar-
pud (MarHui B 3TOT
PAL HE BXOJUT).

2. B anextpoxu--
MHYECKOM  pafy
MeTall. pacnoio-
¥eH OT MarHus
(BKJTIOIHTENBHO)
10 Meau (BKIIO-
YHTENIRHO).

O6pasyroTcst HUTPUT MeTalIa M KUCIOPOL:

t

2KNO; — 2KNO, + O,7T.

O6pasyloTcst OKCHI MeTaia, OKCH a30-
ta (IV) u xucnopoz:

t° .
2Mg(NOs), — 2MgO + 4NO,T + 0,7,

e
2Cu(NO3), = 2Cu0 + 4NO,T + 0,7,
o

4AI(NO3); — 2ALO; + 12N0,T + 30,7,

o
4Fe(NO;); — 2Fe,0, + 12NO,T + 30,7,
Obpasyrorcs Metani, okenn asora (IV) u
KHCIOPOX:

3. B oanextpoxu-
MHYECKOM  pAny
MeTalll Pacroio- to ,
XKeH 33 MEIBIO. 2AgNO3 —2Ag +2NO,T + 0,7,
"
Hg(NO3); = Hg + 2NO,T + 02T
Ipupona HpOJIyKTOB Pa3NOKECHUS HUTPATA aMMOHHA 3aBUCHT
OT TEMIIEPaTypHL:

=260°C

—2H,0 +N,0T, .

NH/NO;

. =500°C ,
INH,NO; ——— 2N, T + ozT + 4H20




Фосфор
[image: image35.png]Xumnueckue ceoiicTsa pochopa. Hoayuenne docdopa!

Peaxuuy co C10KHBIMH BeHICCTBAMHM

Peaxiuuu ¢ npo-
CTLIMI BEIeCTBAMM

®octop — BoccTa- : t°
HOBHTETB: | 2H,0 + 3P + 5HNO; — 3H;PO, + 5NOT,

w = 30%

e
2P + 3Cl, — 2PCl;,

-
P + SHNO; — H;PO, + 5NO,T + H,0,

, .
2P + 5ClL, — 2PCls, w=90%

, .
2P + 3HSO4comy — 2H3PO; + 3S0,T.
-
4P + 6H,0 — 3H;PO, + PH’;T
4P + 3KOH + 3H,0 — PH;T + 3KH,PO,.

©
4P + 30; — 2P,0;,

0
4P + 502 - 2P205,
lo
2P +3S — 2P2$3.
®ochop — oxuCTH-
TCIb:

i t° 0
‘| 3Ca + 2P —CasP%,
¢docdnx

KaJlbIIHA




[image: image36.png]' B npomMslieHHocTH tocdop nory4aoT U3 IPUPOIHEIX opTedhoc-
daros npu 800-—1000 °C ¢ ucnone3oBaHreM KOKCa (KaK BOCCTAHO-

BHUTENA) U rlecKa (UL cBs3biBaHus jerydero Ca0):
+5 0 - 0 +2

Ca;(PO,), + 5C + 3810, — 3CaSiO; + 2P + 5COT.
2P 4+ 10e — 2P° lmll :
C’-2e - C™? 5

2 Dochuarl pasnaranTcsa BOAOH U KHCIOTaMU:
CasP, + 6H,0 — 2PH; T + 3Ca(OH),,
NasP + 3HCI - PH;T + 3NaCl
3 ®ochun PH; — crnnHbI BOCCTAHOBUTENS:
2P H;* + 40, - P,"0,°+3H,07%
P2 —8e P 1
0 2 |16
0, +4e - 20 2




[image: image37.png]Oxcuasl pocdopa 1 ux cBolicTea

Oxcuod ochopa (1) P,O3 .

BaHueM GocdoprcToi KHCAOTEL S ,
2. Jlerko OKHCHAETCS KHCIOPO- "
JIOM. ’ P,0;5 + O, — P,0s.

Oxcud ¢ocghopa (V) P,Os A

3. Ilpu B3auMoOIEHCTBYN ¢ XONO-

Ha xonoae

HOH BOJIOH BHayane ofpasyet Me- | P,Os+H,0— 2HPO;.
tadocopuyro  wucnory HPOs, | 2HPO; + H,O — H,P,0;.
KOTOpast CO BpEMEHEM depes Cra- | H,P,0; + H,O — 2H;P0,.

Ivro obpasoBarua . mrdocdopHO
xucnotst HP,O; npepparmaerca B

4. Pearupys c¢ ropsueii BOIOH, [o
cpasy obpasyer oprodocdop- | P,Os + 3H,0 — 2H;PO,.
0 KUCIOTY.





[image: image38.png]Tun peakuuu
5. THNWYHLIA KUCIOTHBIM OK-
CHUJ1, TIOITOMY:
a) pearupyeTr ¢ OCHOBHBIMH OK-
CHJIAMU,
6) 1Ipu B3auMOAEHCTBHH CO IIe-
JoyaMH 00pa3yeT Kak CPEenHHe,
Tak ¥ KUCIIBIE COJH opTodoc-
($hopHOI KUCTOTEIL.

6. DddexTiBHO TOTTIONIAET BOLY,
TIO3TOMY HCIIONB3YeTCs i Oy~
YEHUA KHUCIOTHBIX OKCHIOB U3
COOTBETCTBYFOIIMX KHCJHOT.

IIpumepsl

P205 +3Ca0 — Ca3(PO4)2

H,0 + 2KOH + P,05 —
— 2KH,POy;
4KOH + P205 —

— 2KGHPO, + HyO
6KOH +P,05 —

- 2K5P0, + 3H,0.
HzSO4 + P205 —>
-> 2HPO; + SOs;
2HNO; + P,Os —

—> 2HPO3 + N,Os.





[image: image39.png]XuMHYecKHe CBOiicTBA
U noJrydenne oprodocopHoil KHCIOTHI

Tun peakuum
H;PO; — cnabas xu-
cnora, o0namaeT TU-
IIMUHBIME  CBOHCTBaMU
KHCJIOT:

1. Pearupyer ¢ Me-
TaJIaMy, - Pacroio-
JKEHHBIMY B 3JIEKTpO-
XUMHIECKOM PAAY A0
BOZOPOIA.

2. Pearupyer ¢ ocHOB-
HBEIMH OKCUIAMH € 00-
pasOBaHUEM  CPEIHUX
WM KUCTIBIX COJIeH.

3. BzaumoneicByer co
IenodamMu ¢ 00pazopa-
HHEM CpENHHX WM
KHCIIBIX CONeil.

Hpumeper

.3Ca+2H;PO, — Cag(PoLl)»i +
3H,T,
Ba + 2H;PO; — Ba(H,PO,), + H,T.

K0 + 2H;PO, — 2KH,PO, + H,0,
K;0 + H;P0O4 — K;HPO, + H;0,
3K,0 + 2H3POs — 2K3P0Os +
+ 3H,0.

KOH + H3PO4 — KH,PO, + Hzo,
2KOH + H;PO, — IGHPO, + ZHzo,
3KOH + H;3P0, — K;PO, + 3H,0.





[image: image40.png]Tun peakunu
| 4. C aMMHEaKOM WIH €10
BOIFBIMU  PACTBOpAMH
o0pazyer COMi aMMOHMSL
5. BzaumogelictByer ¢
co/sIMU Dojlee  CnabBIX
wm  Golee  NETYYMX
KHCTIOT. BrITecHser m3
HHUTparta cepedpa a3oT-
HYIO mcnm'y (pa3633-

6. Hpn HarpeBaHux
oprodocopsast  Ku-
CJIOTa MOCTENCHHO TIpe-
Bpamaercs B MeTtadoc-

IIpumepst
NH3 + H3PO4 — NH:H,PO,,
2NH3 + H;PO, — (NH4)2HPO4,

3NH; + HsPO, .
K2C03 + 2H3PO4 —

— 2KH,PO; + CO,T + H,0,
3AgNO3 + H3PO4 ed

— AgsPO,! + 3HNO:;.

o
2H3PO4 ncd H4P207 + HZO

©
H4P207 -> 2HPO3 + H20

Honyqe}me opTO(bOC(bopHOH KHCJIOTHI:

©

a) P205 + HzO - 2H3PO4;

/,

6) Cas(POy), + 3sto4(xom{—> 3CaSO4~L + 2H3PO4, ,

B) 3P + 2H,0 + 5HNO; — 5NOT + 3H;PO..




[image: image41.png]HexoTopblie cBolicTBa coieli pochopHoii KHCIAOTHI

-PacTBOpHMOCThH

1. BompumHcTEO FAEruzpodocdaros B BOLE PACTBOPHMSL.

2. Tunpodocdarst 1 ocoberHo oprodocdaTsl PACTBOPHMEL XYKE,
yeM murumpodocdatsr. Xoporuo -pactopuMel THapodochars 1
docdarnr Hatpus, Kanmst ¥ aMmMonust. [ uppodocdatel menoutose-
MeNbHBIX METALIOB ¥ MaTHHS B BOJIE HE PACTBOPHMBL

) BSaI/IMOl'IepeXOIlBI MEXAY KUCTIBIMU M CPEIHUMN
conaMu opTodocthopHON KUCIOTEI





[image: image42.png]+H;PO,

Ca;(PO4)2 - CaHPO4 - Ca(H2PO4)2

+ Ca(OH),

Ca;(PO4)2 + H3PO4 s 3CaHPO4,
Ca3(PO4)2 + 4H;P0, — 3C3(H2PO4)2,
CaHPO4 + H3PO4 - Ca(H2P04)2

Ca(H,POy), + Ca(OH), - 2CaHPO,! + 2H,0,
Ca(H,P0y), + 2Ca(OH), — Ca3(POy),| + 4H,0,
_ 2CaHPO, + Ca(OH





[image: image43.png]®ochopHbIe yroGpeHns

Y no6penus:

1. Cynepdocdar neoitnoii Ca3(POy); + 4 H3PO,

Ca(H,POy), - H,0. Hony- —3Ca(H,POy),.

YaoT pasliokKEeHHEM IIpU-

ponseix docdatos doc-

hOpHOI KHCIIOTOIA.

2. Cyniepdocdart npocroii : 0
Ca(H2PO4)2 - 2H,O + Ca3(PO4)2 + 2H2$04(K0Hu) -

+CaSO,- 2H,0. Ca(H,POy), + 2CaSO,.
3. Ilperpmmrar H;PO, + Ca(OH), —
CaHPO,- 2H0. — CaHPO, - 2H,0.

TNonygaror B3auMoIeHCTBH-

€M H3BECTKOBOIO MOJIOKA M

opToochOpHOH KHUCTOTEL

4. AMModockr aMMOHHEHEIE NH; + H;PO; — NH,H,PO,,

comi ¢ocopHOil KHUCTOTHL amMmodoc

Tlonysator - B3aMMozielicTBl- | 2NH; + H3PO, — (NH,),HPO,.

€M aMMHaKa IIM ero BOJHBIX auamMmModoc

pactBopoB ¢ dhocopHOi

KHCIIOTO.





Углерод

[image: image44.png]AHAMHYECKHNE CBOUCTBA ymepozxa
Pealcmm C llpOCTbIerl Peammu CO CIOXKHBIMH
BCHICCTBAMM BelIeCrsaMn
° t°
t
C +2H, «-— C*H,", CuO +C — Cu+COT,
o ’ t°
{
C+ Si—~ Si*C™, Fe,0; + 3C — 2Fe + 3COT,
KapOOpyHI t°

S , CaO + 3C — CaC; + COT,
Ca+2C — Ca™C,", t°

Kap6un C+H0 CO+H,,
KasIbLus t°

C + 2H,SO0qmy —

.
4A1 +3C = ALYC, - CO,T +2S0,T + 2H,0,
tO

Kapoun
aMIOMHHHUA C + 4HNOs gy —

e — CO,T +4NO,T +2H,0.

C+ 02 —-C 02, ’

.
2C + 0, — 2CY0,

©
C+2S — C+482_2-

! KapOuIs1 METAIOB pasiarakorcs BoJioi 1 CHTbHBIME KHCTIOTAMIL
' CaC, + 2H,0 — Ca(OH),d + CH, T (anetunen),
CaC, + 2HCl — CaCl, + C,H, T,
ALC; + 12H,0 — 4A(OH);4 + 3CH; (Meran).




[image: image45.png]CBoiicrBa OKCHIOB YII€pOa H HX MOJIy4eHne

- XuMuYecKoe cBOMCTBO | - - Ilpumep peakumii =
Oxcud yenepooa (II) CO :

(neconeobpasyrommi)
1. CunpHBIH BOCCTaHO- ©
BHUTCIIb. CuO'+CO — Cu+CO,T,
o
Fe,03 + 3CO = 2Fe + 3CO,T,
o ,
2CO + 0, — CO,.
2. B peakuusx ¢ BOmOpO- © P, Kat ‘
JoM oOpa3yeT MeTaHON CO +2H; ¢——> CH;0H,
YIM AJIKAHEL. ) METaHOoN
t°, Kat
CO+3H;— H,O0 +CH,.
3. O6patnMoO pearupyet CO+ Hy,O < CO; + H,.
€ BOJSHBIMH TIAPAMH. ) ‘
4. C THOPOKCHIOM Ha- | \ e,p //O |
Tpust obpazyet ¢opmuar | CO+NaOH— H— C\ -
HATpHS. v . ’ ONa.
tdopmuart -
HaTpus
Hoayuenue
1. Oxwucnenve yriepona : e :
HEAOCTATKOM KHCIIOpOJa. 2C+ 0, — 2CO
2. BoccramoBnenue yr- ©
JIEKUCIOTO Ia3a yTiieM. CO,+C e 2CO
3. Hettersre HySOguyqns Ha | HSO.t° -
MYPaBBHHYIO KHCIIOTY. HCOOH — COT + H,0.
Okcud yzrepooa (IV) CO; e o
TuraHeIH KUCJIOTHBIN

OKCHJIL.
1. IIpu pacTBOpeHHH B BOTE
YaCTH4HO pearupyeT c Heil,
obpa3ys  HeycToN4MBYIO
OJIbHYIO KUCTIOTY.

CO; + Hgo (—)H2C03




[image: image46.png]M IAITTE FUAI PN TIPSR

XuMHYecKoe CBOHCTBO IIpumep peakuui

2. BsammopeiictBys co | - CO, + KOH — KHCO;
IHesIoYamy, obpasyer | 2CO, + Ca(OH); — Ca(HCOs),
cpezHue (kapOoHars)) WM | CO, + 2KOH — K,CO; + H,0

KHCimbie (TMIpoKapboHaTEl) | - CQ), + Ca(OH), — CaCOsd + Hy0
COJIA YTOJIBHOH KHCJIOTHI.

, "
3. C OCHOBHBIMH OKCH- Na,O + CO; = Na,COs
JaMH aKTHUBHBIX MeTall- "
7I0B 0BpasyeT kapOoHaThI. Ca0 + CO; — CaCO;

'4. B Bomaeix pactBopax | CaCO;-+H,0 +CO; — Ca(HCO;),

kapGoHaThl niepeBomHT B | NayCO; + H,O +CO; — 2NaHCO;
THAPOKApOOHATEL.

Cneyugpuuecrue ceoticmesa:
OKHCITHMTEND B PEaKLUsX C
a) YIIIeposioM; e
CO; + C & 2C0;
CO; + 2Mg — 2MeO + C.
]

1. Heficteue comsaHoN Xu- CaCO; +2HCl —
- | cOTHI HAa M3BECTHIAK, — CaCl, + H,0 + CO T,
B
"

4. Tlobounsni mponykr | CgH,;206 — 2C,HsOH + 2CO, 1.
COMPTOBOTO  OpoOXkeryst
TIIOKO3BL ,




[image: image47.png]Iony4yenne n CBOMCTBA coJieil YroJMbHOH KHCIOTHI
Ioxyuenue

1. Peaxima o6MeHa MEXAY IBYMs COJIIMH I CONBI) M HIe-
JI04BI0, el 06pasyercs HepacTBOpHMAs COJb:

K,CO; + Ca(OH), — BaCO;{ + 2KOH,

Na,CO; + CaCl, = CaCOsd + 2NaCl.

2. Iponyckanne okcupa yriaepona (IV) B pactBop menoun

WM aMMHaKa: .
CO; + NaOH — NaHCO;,
CO; + 2NaOH - Na,CO; + Hzo

- H





[image: image48.png]CpoilicTBa

1. Tlpu B3aumMomelicTBUM cO HIeTOYaMU HAPOKapOOHATEHL Ile- |
pexoaAar B kapOOHATHI:
" NaHCO3 + NaOH — Na,COs3 \+ H,O,
2KHCO; + Ca(OH); — K>CO3 + CaCO5l + 2H,0.
2. Tlpu B3aUMOAEHCTBUH C BOAHBIM PACTBOPOM YTJIEKUCIIOIO
rasa KapOOHATHI IEPEXO/IAT B THAPOKApOOHATEL:
CaCOj; + H,0 + CO; > Ca(HCO3)s,
K,CO; + H,O + CO, — 2KHCO:;.
3. Tepmurdecky YCTOMUUBSI (T.€. HE pa3jiaraloTcs IpH yMEPEeHHOM
HarpeBanuy, 10 800 °C) xapboHaTs! Kamus U Hatpus. KapbGoHatst
OCTaJIbHBIX METAJUIOB Pa3yiaratoTCs IO TUTABIICHHYS:

"
CaCO; — Ca0 + CO,T.

Ocobenno nerKo pasnararTcs conu amMoHus (6e3 obpasosa-

HUS TBEPAOTO OCTATKA):

60°C
(NH,),CO; — 2NH;T + CO,T + H,0.
T'uapokapOOHATHI IPH HATPEBaHUH NEPEXOIAT B KapOOHATHI:

"
2NaHCO; —N2,CO;+ CO,T + Hy0,
KHIAYEHMH
~ Ca(HCO3), ———————CaCOs + H,0 + CO,T.
TunpokapboHAT aMMOHHS pa3iaraeTcs HOMHOCTHIO, He 00pa-
3ys TBEpPJOTO OCTaTKa!
t° )
NH;HCO; —> NH;T + H,0 + CO,T.
4. Cpennue U KHCIBIE COJIM YTOIBHON KUCIOTHI MOTYT peart-
pOBaThE ¢ NPYrUMH COMSIMH, IIEJoUaMK (CM. BBHIIIE), a TAKKE €
Goiee CHABHBIME, Y€M YT'OJIbHAsN, KHCIIOTAMH:
NaHCO; + HCl—> NaCl + H;0 + CO,T,
K,CO; + 2CH;COOH — 2CH;COOK + H0 + CO,T.
Oxcun xpemuus (IV) npu HarpeBaHUM BEITECHSET M3 KapOo-
uatos COy: '

-
N2,CO; + SiO, = Na,SiO; + CO,T,

o
CaCO; + Si0;—CaSi0; + CO,T.




Кремний

[image: image49.png]XHMHYECKHE CBOHCTBA KPEMHHS M €ro NoJy4YeHue’

Peaxuun .
C IPOCTHIMH - .| Peaknus co C/10:KHLIMH BenecTBaMu
BelecTBAMH : o

20°C BaKyyMm, t° )
Si + 2F, —— SiF,, MgO + Si—— SiOT + Mg,
. c600°C v PR . 500°C . |
Si +2Cl, —> SiCly, 2H20 +Si—> Si0, + 2H,T,
WA, Si+4HFG o SiF, + 28,1,
Si+ 0, - Si0,, Si + 6HF oy = Hy[SiFq] + 2H,T,

no amopdH /‘% W
i £-T

Si+C - SiC, 0
1 ‘?.:01" ‘ 20°C

3Si + 2N2 - SisNy,
to

Si+ 28 - SiS,,

.
Si +2Ca — Ca,Si%,
CUIIHIm g
KallblIng

.
Si + 2Mg — Mg,Si.





[image: image50.png]! KpeMuuii ony4aioT u3 okcuaa xpemuns (1V), Boccranasim-
Bas €r0 KOKCOM:
t
Si0, + 2C — Si + 2COT,
HIIA MarHueMm:
t
Sio; + 2Mg — Si + 2MgO.
% CUTHIHMIB! PA3IATAIOTCA BOJOH H KHCIOTAMH C BELAETEHACM
cunaua SiH,:
Mg,Si + 4H,0 — 2Mg(OH),! + SiH,T,
Ca,Si + 4HCl — 2CaCl, + SiH,T.
Cunas ropou:
SIH4 + 202 - 8102 + 2H20,
THIPONU3YETCA BOIOM:
SiH, + 2H,0 — SiO; + 2H,T,
pasiiaraeTcs Npu HarpeBaHHUU

400 °C
SiH, — Si + 2H,T.
BaKyym




[image: image51.png]CpoiicTBa oxcnna xpemuns (IV) 1 ero nostyqyenne. Crexna’

Si0; — Tyromnap-
KAl HE pacTBOpH-
MBIl B BOJE OKCHI
KHCJIOTHOTO THTIA.

1. Ilpu crnnarmenuu

pearMpyer ¢ OCHOB-
HBIMH OKCUIIAMU.

: .
CaO + SiO, — CaSiO;,
CH/MKAT KaJblHs

©
NaZO + SlOz - NaZSiO3.

| 2. Pacreopsterca B
KOHLIEHTPHPOBAHHBIX
pacTBopax meno4ei.

3. BaaumogelictByer
C TIIABHUKOBOH KHICIIO-

w0
Si0O; + 2KOH — K,Si0; + 2H,0.

) t
Si0; + 4HF(1-) — SiF, + 2H20,

“T0i M drOpOM. SiO; + 2F, - SiF, + O,T.
4. Boccranasnmeaercs s
JI0 CBOGOTHOTO KpeM- Si0, + 2C — Si + 2C0T,

HW B pCaKpiX ¢
KOKCOM WIM MarHHeM

10
SiO; + 2Mg = Si + 2MgO.




[image: image52.png]Tun peakuuu IIpumepsl
5. Tlpu crjIaBICHHH e
phITecHSET  Gornee K2CO;s + Si0; — K,Si0; + CO, T
neTy4re OKCHIBI U3

¢
coneit Cay(PO,), + 3510, — 3CaSiO; + P,OsT

OO6BIMHOE OKOHHOE CTEKJIO TIOTYyYaiOT CILIABIEHHEM COJBI
Na,COs, usBectrska CaCOs u xBapua SiO;:

©

Na;CO; + CaCO; + 6Si0, — Na,0- Ca0- 6Si0, + 2C0,T.
TyronjiaBKoe CTEKJ0 IIOIyJaroT 10 aHaJOTMYHOH peaxup,
-] samensd cody Ha notam K;COs:

K,CO3 + CaCOs5 + 6Si0; > KO- CaO - 6Si0; + 2C02T
XpycTaiabHoe CTeKJI0 NMOMyHYaroT CIUIABIEHUEM noTamia, Ok-
cuma ceuana (II) u xkBapua:

NagCO3 + PbO + 65102 —> NaZO - PbO - 68102 +C02T.





Щелочные и щелочноземельные металлы. Магний

[image: image53.png]XuMHYECKHE CBOHCTBA NIETOUHBIX,
HICJO0YHO03eMETbHBIX METANI0B U MATHUA

Peakuu ¢ HPOCThbI-
MH BellleCTBaMM

Peakuuu co C10KHBIMY
BeleCTBAMM

9Na + 2H;0 — 2NaOH + H: T,
2K + 2H,0 —y 2KOH + H,T,
Ca + 2H0 s Ca(OH), + HoT,

o
2K + H2 — 2KH,

"
Ca+ Hz —> CaHa,

100°C
Mg+ H M Ho>,
T H2 = VER: | Mg 4+ 2H0—— Mg(OH)l + HoT,
2Na + Clz .-) 2NaC1 > 100°C
Mg + H20 — MgO + HT,
Ca+Clh— CaClz» 2K + 2HCI — 2KCl + HoT,
-
Mg + Cl2 — MgCl, Ca + H2SO4gpass) — CaSOsl, + HoT,
e Mg + 2HCl — MgCh + HyT,
Ai+0: 52000, | Mg 1 HiPOL — MgHPOL + T,
4Na + Oz — 2Nax0, Mg + 4HNO;3 —
(B cMecH C IIEPOKCH- _60%
IOM HanwI) s WDV
— Mg(NO3)2 + 2NO;T + H20,

2Ca + O2 — 2Ca0,




[image: image54.png]Peakuuu
¢ NMPOCTHIMH
BellleCTBaMPl

2Mg + 02 _.> 2MgO,
2K+ S —> K-S,
Ca+S _> CaS,

3Ca+2P ——) CasP,,

Mg +2C —l-> MgCs,

o
2Mg + St — MgaSi,

Peamum €O CJOKHBIMH
. BCIICCTBAMH

o

CO, +2Mg — 2MgO +C,

o

© Si0z + 2Mg — 2MgO + Si.





[image: image55.png]CaoiicTBa OKCHI0B H THAPOKCHIOB IICI0YHBIX,
INEJIOYHO3CMECJIbHBIX METAJLTIOB, MArHUs

Oxcunpl  paccMaTpHBaEMEBIX K,0 + H,0 — 2KOH,
ONEMEHTOB —— OCHOBHOI'O CaO + H,O — Ca(OH),,
THIIA; TIpH [lepexofe OT Ie- e

MOYHBIX K IIEOYHO3EMEb- MgO +H,0 — Mg(OH)ZJ,.
HBIM MeTannaM | najee, K

MAaruuto, UX pacTBOPHUMOCTD

Bsanmogeiictsytor ¢ xucno- | Na,O + 2HCI — 2NaCl + H,0,

TaMH, KACIIOTHEIMU U aMGo- |CaO + 2HNO; — Ca(NO;3), + H0,
TEPHBIMH OKCHIAMH. MgO + H,SO, — MgSO, + H,0,

©

MgO +S0; — MgSO4,
e
K20 + AlLO; — 2KAIO,,
©
Na,O + ZnO — Na,Zn0,,

t°

Ca0 + CO, — CaCO:s.





[image: image56.png]Tun peakuuu IIpumepsl
T'uapokcuabl ILETOYHBIX U 3NaOH + H3PO4 —
IEITOYHO3EMETIBHBIX MeETall- — NasPO: + 3H20,
10B — cunpHbe ocHOBaHUA [2KOH + HaSOs — KoSOs + 2Ha0,
(menoun); pearupyrT co | KOH + Al(OH)s — K[AOH)4],
BCEMHU KHCJOTaMHM, KHUCIOT- Ca(OH)2 + 2CH3;COOH —
HpIMH M aM(OTEPHBIMH OK- | . (CH;COO).Ca + 2H:0,
CHAaMH H THAPOKCHIAMMU. Ba(OH); + 2HNO; —
Tunpoxen Mar#us — cia- — Ba(NO3)» + 2H:0,

Goe He PacTBOPHMOE B BOLE | oo 4+ ALOs + 3H0 —
OCHOBaHME, XOpoIIo pac- _, 2Na[AI(OH)4] ,
[opaere B CHIMEEE T |6NaOH + P:0s — NasPOs+ 3HO,
Ca(OH): + SO3 — CaSO0sl + H20,
Mg(OH)2 + H2SO04 —

M

SOq + 2H20.

Tunpokeumsl INENOYHBIX Me-
TAUIOB TIPH HAIPEBaHUH IUIA-
BATCSL Oe3 paznoKEHUs, THUM-
POKCHEBL IIEJIOYHO3EMETBHBIX
METAIOB M. MarHusi IIpy Tep-

Mg(OH)2 — MgO + H.0T,
550°C

Ca(OH)2—— CaO + 0T,

Tilenouu peampy}o"r ¢ pac-
TBOPUMEBIMH COJIIMH  (€CITH
obpasyeTca 0CaloK).

2NaOH + CuSO4 — .
Cu(OH)2|. + NaxSOs,
Ca(OH): + FeCla—

Ilienoun pacTBOPSIOT HEKO-
Topele MeTamst (Al, Zn, Be)
u semetamtsl (Clz, S, P, Si).

2KOH + 2Al + 3H20 —»

— 2K[Al(OH)4] + 3H:T,
.
6KOH +3Ch —
5 5KCI + KCIO3 + 3H20,
Ha XOJ‘KO;}(E

2NaOH + Clh —
_s NaCl + NaClO + H:0,

2KOH + H20 + Si —
s K3Si03 + 2H,T.





[image: image57.png]JKeCTKOCThL BOABI H CIIOCOOBI ee yCTpaHeHus

Bua KeCTKOCTH Crnioco6s1 yerpanenns

Bpemennas  ske-
CTKOCTE  BOZEI
obycrnosieHa

OPHCYICTBHEM B
HeH Tupokapbo-
HATOB KanblWi H
MarHus.

a) KUIISYCHHE BOIBI:

-
Ca(HCO3)pp) — CaCO3d + H,0 + CO, T,

o

MgHCO3) — MgCOs + H,O+ CO,T;

6) neiicteue comst Na,COy:

Ca(HCO3), + NayCO; — CaCOsd + 2NaHCO;,
Mg(HCO3),+ Na,CO; — MgCO;d + 2NaHCO;;
B) ZeHCTBHE H3BECTKOBOTO Mosoka Ca(OH),:
Ca(HCO3),+ Ca(OH), — 2CaCOsl + 21,0,
Mg(HCO3), + Ca(OH), —
— MgCO3d + CaCOsd + 21,0.
Heticteue coner NayCO;:

CaCl, + Na,CO3; — CaCOsd + 2NaCl,
MgSO; + Na,CO3 — MgCOsd + NaySO,.
Kax Bpemennylo, TaK ¥ NOCTOAHHYIO kecCI-
"KOCTBh BOJBI MOXKHO YC’IpaHI/ITb L[OGaBJ'Ie}H/IeM
Na,COs, pacTBOpuMBIX $ochaTos.

TlocrosHHas  xe-
CTKOCTH BOIBI 00-
VCIIOBJIEHA HAIM-
urieM B HeHl CyIb-
tdatoB u Xnopu-
OB KAIBIHA = U
MarHys





Алюминий

[image: image58.png]XuMuyeckue CBOJMCTBA aJIoMHHRA! .

Honyuenne amroMunns
Bzanmogeiicreue

€ IPOCTBIMH BEILECTBAMH.

IToayuenne anoMunns

B3aumozaeiicreue
€O CJIOXKHBIMH BeLeCTBAMH

.
4A1 + 30, — 2A1,0; + Q, ©
2A1 + 3Cl, — 2AICL,, Al+6HNO;* (. —
o —AINO;); +3NO, | + 3H,0,
2A1+38 > ALS;?%,

. ©
1 - 8Al+30HN 03 (overm.past) >
—)8A1(NO3)3 + 3NI'I4NO3 + 9H20,
to
2A1 + 6H,S0,% gy —
-~ AIQ(SO4)3 + 3802 + 6H20,

e
2A1 + N, — 2AIN,
Al+P 5 AIP,
.
4A1+3C — ALCS .

Iomygenue amoMuuus:
1. Pacias

N
2Al1 + 3HZSO4(pa36) -
— Al(SO,); + 3H,T,

3K + AICl; - Al + 3KCL. -
2. Omexrpomus paciasa; 2A1 + 6HCI — 2AICL + 3H,T,
2A1,0; — 4A1 + 30,1, 2A1 + 3NaOH® + 6H,0 —
K-):Al"+3e - AI° |14 — 2Na[Al(OH); + 3H,T,

g 12
A(#:207-4e -0 1713 2Al + 3CuSOyp) —

i d Alz(SO4)3(p_p)'+ 3CU(T) .

-
Cr,03 + 2A1 = 2Cr + ALO,,

o
8Al + 3Fe;04 — 4ALO; + 9Fe.

—~ o




[image: image59.png]T

I HpH OBBIYHBIX YCIOBHUAX ITOBEPXHOCTH Al HOKpPBITa OKCHI-
poit nneHko# AlLO;, nosTomy ero xumudeckas aKTHBHOCTB
pesemika. C Bomo# Al pearpyer ToNbKo B TOM Cliytae, eciu
ero TOBEPXHOCTH OYMCTHTH OT OKCHIHOH IUIEHKH (HaXmad-
xoil, KpaTKOBPEMEHHBIM IOTPY)XeHHEM B PacTBOp INENOYH,
aTanLraJmpOBaHHeM — obpaboTtka l'IOBerHOCTPI PTYTEIO).
2 Bonoil HeoOpaTUMO pasnaraeTcs:

ALS; + 6H,0 — 2A1(OH);! + 3HZST
3 Bopoii HeoGpaTUMO paznaraeTcs::
ALC; + 12H,0 > 4AI(OH)3d + 3CH4T
45 C XOJIOJHBIMM KOHLIEHTPHPOBAHHEIMH (2 Taloke OueHb pazdas-
nensoii HNO;) a3oTHOi 1 cepHO# kucnotamu Al He pearupyer.
¢ Tak Al pearupyer ¢ BOOHBIMHU pacTBOPaMH Ilelouei. Ypas-
HeHHe pEaKH [IPH CIUIABICHUH:
=500 °C
2Al + 6NaOH,;) ———— 2NaAlO, + 2Na,0 + 3H,T.

! BoccTaHOBEHHE METAJIOB M3 MX OKCHIOB C IoMolbio Al
Ha3bIBAETCSA AJIOMOTEpPMMeEii. AIOMOTEpMHs OCHOBaHA Ha
60bIIOM TerIoBoit 3ddexTe peakiuu obpazosanus ALOs:

t -
2Al(-,-) + 19502(r) e d A1203(7) + 1676 Kﬂ)l(




[image: image60.png]XuMHuUyecKue CBOCTBa M M0Jiy4eHHe OKCHAA
M THAPOKCHAA AJJIOMHHHS

Tun peakuuu
Oxcup, ATHOMHHMS
ALO; — okeyz ¢ oT-
YETIHMBO BBIPAKEHHBIMU

amoTepHEIMI  CBOJICT-.

BaMl, ¢ BOJOi1 He pea-
rupyer. Xopouwo pac-
TBOPSIETC. B CHIIGHBIX
KUCIIOTaX, a Taloke BOJ-
HBIX pacTBopax U pac-
iaBax mesodedt (pac-
TBOpEHME  YCKOpAETCH
OpH  HarpeBanmm), a
TAOKE IIepeBOIUTC B
pactBopuMoe  cocTOs-

CIUIaBNEHUEM ©

IIpumepnl
A1203 +H,0 -/)

ALO; + 6HCI ——) 2A1C13 + 3H20
ALO; + 3H2SO4 —-) Alz(SO4)3 + 3H2O
AlLO3 + 6HNO; —) 2AJ(NO3)3 +3H,0,

: o
AlLO; + 2NaOH + 3H,0 —
— 2Na[Al(OH),,

1 )
- ALOs + 2NaOH<T) - 2NaAlO, + H)O,

N - t° .
ALO; + NayCOsry — 2NaAlO; + CO,T.





[image: image61.png]Pearupyer ¢ ocnop-
HBIMM OKCHJIaMH.

© . .
ALO; + K0 — 2KA102, .
©
A1203 + Ca0 — Cal AlO, 9.
©

A1203 + 3SO3 - Alz(SO4)3

Pearupyer ¢ Hexoto-
PBIMH  KUCHOTHEIMU
OKCHIaMH.
Ionyyenne oxcuna
ATMFOMUHHUA.

1. IlpsaMoe oxwcedne
NOPOIMKOOOPa3HOro
ATFOMUHHS.
2. Tepmuueckoe pas-
JIOKEHHE  THAPOKCHIA.
ATFOMUHYS.
Ivapoxeny  amomu-
Husn AI(OH); — cna-
OB HEKTPOIUT ¢ am-
toTepHBIMM CBOFICTBA-
M. XOpOIIO pacTsops-
€TCs1 B CWILHBIX KHUCIIO-
TaX, pacTBOpax H pac-
IUiaBax IIENoYeH, Tep-
MHYECKH HEYCTOHIUB.

t°

4Al + 302—) 2A1203.

t°

2A1(0OH); — Al,O; + 3H,0.

Al(OH); + 3HCI - AICI; + 3H,0,
2AI(OH); + 3H,SO, — ALy(SOy); + 6H,0,
Al(OH); + 3HNO; — AI(NO3); + 3H,0,

PP
Al(OH); + KOH —— K[AI(OH).] ,
i t°, pacruias
Al(OH); + KOH —— KAIO, + 2H,0,
© .
2Al(OH); — AlOs + 3H,0.
A1C13 + 3NH3- HzO-)
HBIM peakiWiaM CoMb + | — AI(OH)3d + 3NH,CI,
OCHOBAaHHE M TUIPO- | AICI; + 3KOH — AI(OH);d + 3KCl,

TW30M Cymbputa amo- [ AL, 4 6H,0—s 2AI(OH);! + 3H,ST.
MHHIA.

Hoayyaror no o6Men-





[image: image62.png]HexoTopble CBOIICTBA COJIcH AJHOMHUHUS AHHOHHOTO
TinAa (AJIOMAHAHA BXOXMT B COCTAB AHHOHA COJIH)

K[AI(OH)4] + HCI(IICI[) -

Tui peakuHu
Coml JAaHHOTO. THIIA

paATAIOTCH  KHCIIOTa- — KCl + AI(OH);4 + H,0,
vz, CoCTaB IIpOZIyKTa - K[AI(OH),] + 4HClgs5) —
3aBHCHT OT KOJIAYECT- —» KCI + AICL; + 4H,0,

BEHHOTO * OTHOILIEHHH
COTIL/KUCTIOTA: pu
pefocTarke  KUCIOTBI
obpasyercs Al(OH)s, a
fipu MROBITKE —— COJb
AMOMAHISL KATHOHHOIO

2K[AI(OH)4] + HoSOuguen —
~ K;80; + 2A1(OH)s + 2H,0,
2K[Al(0H)4] + 4HQSO4(M36) —
- KzSO4 + Alz(SO4)3 + 8H20
KAIOz + HCl(neﬂ) + HzO -

Tama (Al BxomaT B Co- — KCI + AI(OH)3{,
CTaB KATHOHA COJIH) KAIO, + 4HCl 6 —
— KCl + AICL + 2H,0.

Com1 amoOMMHUS Kak
KaTMOHHOTO; - Tak |
AHMOHHOTO. TUIIOB TIOJ-
BEPrarorcs TUAPOIH3Y,
HHOTa — HeoOpaTi-
MO :
| Com amomummst amm- |
OHHOIO THIIA paznara-

KAIO, + H,0 — 2A1(0OH);4 + KOH
(KAIO, + H,0 — K[A(OH):] -

‘ © Sty LT R
K[AI(OH),] — KAIO; + 2H,0.





Железо

[image: image63.png]XuMnyeckne CBOMCTBA JKesieza

BizaumoaeiicTBue
¢ NPOCTHIMHU
BeHIECTBAMH

BzanMogeiicTBUE CO C/I0KHBIMH
BCHICCTBAMH

Oxucitesue co BPEMCHEM
4Fe +30; ., 2Fe,03, 4Fe + 6H,0 —4Fe(OH)3d,

KUCTIOpOA,
BO3. =570°
3Fe + 4H,0 ——>Fe3o4 + 41, T,

=570 °C
+
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