O0wWwme NoOHATUSA
HeopraHN4Yeckou XMmMnu.

XMmn4yeckme cBoucTea
OCHOBHBbIX KlaccoB
HeopraHM4ecknx BELLECTB




[1naH nekumn

Knaccngukaumsa u HOMEHKNaTypa HeopraHN4eCcKmnx
BELLECTB.

Okeuapbl, Ux knaccudmkaums, nony4yeHme, CBOMCTBA.

KvucnoTel, nx knaccudukaums, nonyvyeHne, CBOUCTBA.
KucnoTbl-OKucnuTenu.

OcHoBaHus, NX knaccudukaums, nonyvyeHne, CBOMCTBA.
Conu, nx knaccudukaums.




Knaccndumkaumsa BeLLecTB
MO CTPOEHMUIO N TUMY XUMUYECKOUN CBA3MN. 1

OT4yeTnumBblE rpaHnubl mexagy aaHHbIMU KinaCcCamMi OTCYTCTBYHOT

MonekynsapHble BeulecTtBa: CO,, HNO5;, H,0,, Fe(CO)s

* ATOMbI coeIHEHbI KOBaneHTHbIMY CBA3AMU B MOMEKYIbI.

* Mexay monekynammu — BaH-Aep-BaanbCoBbl B3aUMOAENCTBUSA
N BOOOpOOHbIE CBA3MN.

KoBaneHTHble atoMHble BellecTBa: C,SiO,
* ATOMbI coeNHEHBbI KOBaNeHTHbIMU CBA3AMMN B OECKOHEYHbIE CETKN UNU
TpPeEXMepPHbIe CTPYKTYPHbI.
« OBbpasyroTcs Npu HEDOSBLLOM pasfNYnn SNEKTPOOTPULATENBHOCTN aTOMOB.
* Yncno bnmxkanwmnx cocegen atoma paBHoO €ro HopmasnbHOW BaneHTHOCTH.




Knaccudumkaumna seLlecTB no CTPOEHUO
N TUNYy XMMNUYEeCKOU CBS3U. 2

ConeobpasHble (MoHHble) BelecTBa: KNO;, NH,Cl

* TN cBA3M — NOHHbIW C BKITaZoOM KOBaleHTHOrO.

» Kaxxgblil MOH OKPYXXeH B0SbLUMM KONTMYECTBOM NMPOTUBOUOHOB (4+12).

* VloHbI MoryT ObITb 0OpasoBaHbl Kak ogHUM atoMmom (K*, I7), Tak 1 rpynnowu
aTomoB (MonekyndapHble noHbl: NH,*, CIO,").

OAHO 1 TO e BeLLecTBo
[asoBas cpasa - monekynel PClg B PasnMYHbIX arperaTHbIX

Kpl/ICTaJ'IJ'] - MOHBI PC|4+, PC|6' COCTOAHUNAX MOXET UMETb
paSHblﬁ TUM CBA3N.

BellecTBa ¢ MeTanan4yeCckum TUNOM CBA3MU:
« MeTtannbl n coeguHeHUA MeTanmnomM gpyr ¢ ApyromMm (MHTepmeTannuabl).
* HekoTopble coeguHeHNA MeTarnsioB ¢ HEMeTanIamMmu.
» BonbLlWINHCTBO UMeET croXHyto ctexnometputo (Fe,Mog, LigMgSiy ).
* Uneno onmxkanwmnx cocegen Kaxaoro atoma obbl4HO NPEBOCXOAUT €ro
TUMNYHYO BaneHTHOCTL (4o 16).




[ mMaBHaqa Knaccnukaumnsa CnoXxHbIX
HeopraHM4YeCcknx coeguHeHnu

4

Conu

R CpenHue

MgSO,

A4

Kucnble
NaHCO,

Okcugbl Kucnotbl OcHoBaHuA
BeckucriopoaHsle |

Hecone- HCI, HCN AMdOTEPHbIE |

obpasymolLine Zn(OH) »
NO, N,O Kucriopoaconepxatuue | 2

H,SO,, HCIO, LLlenoun |

Cone- NaOH

obpasyLimne

OcCHOBHbIe L

Na,O, CaO » AkBakucnotbl [Fe(OH,)]**
KncnotHble

S0, P,O., CrO,

Y

A

[mapokcokucnotbl Si(OH),

AMdoTepHbIe
Al,O,, Cr,0,, ZnO

A

Okcokucnotel HCIO,

OCHOBHbIE

"| Fe(OH)CI




OcCHOBHbIE Knacchl
HEOPraHNYeCKnx coeanHeEHNN

2Ca + 0, = 2Ca0
CaO + H,0 = Ca(OH),

4P + 50, = 2P,0,
P,0, + 3H,0 = 2H,PO,

3Ca(OH), + 2H,PO, =
= Ca,(PO,), + 6H,0




Okcunabl

CoeanHeHnsi, 0bpa3oBaHHble aTOMaMu OBYX 3N1IEMEHTOB, OAMH
N3 KOTOPBIX - KNCNOPO B CTEMEHU OKUCNEHNSA (—2)

Takne coegMHeHUsa KNCNOpPOoA o6pa3yeT C ME€TallnnaMn U MeEHEE
AriEKTpooTpuuaTernbHbiM, YEM KUCITIOPO4, HEMETalrlllaM.

6F2 - ONdTopUa Kncnopoaa
62F2 - ONdTOpPUA AMKMCcnopoda

K okcnaam He OTHOCAT COeAUHEHUS, B KOTOPbIX aTOMbI
KUCJ10pOo4da CBA3aHbl APYr C APYIoM XUMNYECKOWN CBA3LIO.

H,O, - nepokcua (nepekncb) Bogopoda H-0O0-0-H
Na,O, - nepokcung HaTpus
KO, - Hagnepokcua (cynepokecuna) kanus K+[0=O]—

KO, - 030HW[ Kanus K*[o==0==0]"




Okeunabl: Knaccndukaumsa no Tuny
XUMUNYECKON CBA3N

MonekynapHOro CTPOEHUS — OKCUAbl HEMETAaNOB:
SO,  okeug cepsl (1V), gnokeng cepebl
SO;  okeug cepsbl (VI), Tpuokeua cepbl, CepHbIN aHMMEPUA
P,O; okecng cpoccpopa (V), dhocopHbI aHrMapUA
H,O  okcup Bogopoda, Boga
CO okeung yrnepoga (1)
CO,  okcug yrnepoga (IV), anokeng yrmepoga
NO, okcug asota (IV), anokeug asota
N,O  okenpg asota (l), 3akuch asoTa

ConeobpasHble (MOHHbIE) — OKCUAbI METANSIOB:

K,O  okcug kanus
BaO okcupg Bapus

KoBalleHTHbIE aTOMHbIE:
SiO,  okenp KpeMHUs
B,O, okcupg bopa




Okcuabl: Knaccmdukaums no
XUMNYECKNM CBONCTBaAM

oneobpasHble
(OBOVIHbIE)

Heconeobpasytowme| [ConeobpasytoLime
OcHoBHble AMdoTepHble

KucnoTtHble

Na,O, CaO Al,O,, ZnO, BeO



[1BOVHbIE OKCUADbI

Okcuasl, B KOTOPbIX MeTarlrjibl NPOABIAIOT
HeCcKomnbKO CTeneHen oKUCNEeHUA.

Pb,0, < 2PbO-PbO,

: dopmanbHbIV Npouecc obpaszoBaHUA
Fe3O4 < FeO Fe2o3 OBOWHOW CONMWM U3 OCHOBAaHUSA N KUCMOTbI
Mn;0, & MnO-Mn,0O; =2 . 0
Fe(OH), + 2HFeO, = Fe(FeO,), + 2H,0
FeO,= FeQ - Fe©O, — 0 « = —
>4 —— 3 2 3/ OCHOBaHHE KHCI0Ta Fe,O
OCHOBHBIH <, 2
e amp o TepHEIH
OECHA Kucnota HFeO, B npupoae

B naHHoM coeauHeHun Fe,O, He cywiecTayer!

NPOSABMSAET CBONCTBA
KUCJTIOTHOIO OKCUAa



I3mMeHeHune

CBOWCTB OKCUAOB B nepuoagax

C yBenuyeHmnem nopaaKkoBoro Homepa rnpPoucxoauT ycuneHue
KMCMNOTHbIX CBOWUCTB BbICLUNX OKCUAOOB U YBEMNUYEHNE

KUCJTOTHOIO XapakKTepa BbICLWUX TMOPOKCUOOB.

—

Na,O MgO SO, CL0,
OCHOBHBIN OCHOBHBIH KHCJIOTHBIH KHCJOTHBIN
OKCH] OKCH/I OKCHI OKCH/I
NaOH |Mg(OH), H,SO, | HCIO,

OYeHb
CHJILHOE cj1adoe CHJIbLHASA
CHJIbLHAA
OCHOBaHHE OCHOBaHHE KHCJI0TA

KHCI0Ta




I3mMeHeHune
CBOWCTB OKCMOOB B rpynnax

BeO

amdorep-

HbIH

MgO

OCHOBHBIN

CaO

OCHOBHBIH

SrO

OCHOBHBIN

BaO

OCHOBHBIH

B rmaBHbIX noarpynnax
Nepuoan4ecKon cucTembl Npu
nepexoae oT OAHOro afieMeHTa K
LIPyromy CBEPXY BHMU3 OCHOBHbIE
CBOWCTBA BbICLLUMX OKCUAOB
YCUNMBAIOTCS.

RaO

OCHOBHBIN




I3MeHeHne CBONCTB OKCMAO0B B 3aBUCUMOCTU

OT CTENEHN OKNCITIEHNA 3JT1IEMEHTA

C yBenMYeHNeM CTeneHn OKUCIEHNS YCUMNBAKOTCHA KUCITOTHbIE
CBOMWCTBa OKcuAaa u ocriabeBatdT OCHOBHbIE CBOUCTBA.

MnO Mn, O, MnO, MnO;, Mn, O,
+2 +3 +4 +6 7
ampoTrepHbId ¢ | aM¢oTepHBIH ¢
npeodJialaHHEeM | peod/IaJaHHeM

OCHOBHBIH

OCHOBHBIX
CBOHCTB

KHCJIOTHBIX
CBOHCTB

KHCJIOTHBIH

KHCJIOTHBIH




[lony4yeHne okcnaos

B3anmogencTene npocTbiX BELECTB C KUCITOPOAOM:
4P + 50, = 2P0,

[opeHne BUHapHbIX COeaANHEHU B KUCNOpOAE:
4FeS, + 110, = 2Fe, 0, + 8S0,1

[enctere BOAOOTHUMAIOLWMX BELLECTB Ha KACTOTbI:
2HNO; + P,O5; = 2HPO; + N,O;

Tepmuyeckoe pasnoxeHne rMapoKcnaos:

2Al(OH), = Al,O, + 3H,01

TepMI/NeCKOG pas3noxeHue coneu KUcriopozaconepxawwmnx KUCJioT.
CaCO, = CaO + CO,1

2Cu(NO,), = 2CuO + 4NO,1 + O,1

2FeS0, = Fe,0, + SO,1 + SO,1




XMunyeckme cBoncTBea
OCHOBHbIX OKCUO0B

OCHOBHbI€ OKCUAbI - 3TO OKCUAbI TUMNYHBIX METarMNOB:

O Bcex weno4vHbix metannos (Li - Fr) (Na,0O)
1 Becex wenovHosemenbHbiX (Ca -Ra) n Mg (MgO, BaO)
L MNepexoaHbiX MeTanmnoB B HUSLLUX CTEMEHAX OKUCNEHUS (MnQ, FeO)

OCHOBHBbI OKCUA + BOAa = OCHOBaHWe
(LLenoyb) BaO + H,O = Ba(OH),
OCHOBHbIW oKcug + knucrota = conb + Boga CaO + 2HC| = CaCl, + H,0O
OCHOBHbIV OKCUA, + KUCNOTHBIN OKCUA = COMb
Na,O(1B.) + CO,(r.) = Na,CO;
CaO(1B.) + SIO,(TB.) = CaSiO,




XMmnyeckme cesomcTea
KUCIMOTHbIX OKCUOOB

KNCNOTHbIE OKCUAObI - 3TO OKCUAbI:

[ BonbluMHCcTBa HeMeTannos (CO,, SO;, P,0O,4))
Q lMepexogHbIX MeTanmnoB B BbICLUUX

CTENEHAX OKUCNEHUS (CrO;, Mn,0-)
KUCMOTHBIV OKCuA + Boga = KucnoTta SO, + H,0=H,S0O,

KUCIOTHbIV oKcug + ocHoBaHUe = corb + BoAda
CrO, + 2NaOH = Na,CrO, + H,0
CO, + Ca(OH), = CaCO,| + H,0
COnb + KUCIOTHbIN OKCuO = corb + KUCIMOTHbIV oKCcuna
Na,CO, + SiO, = Na,SiO, + CO,1




XMU4eckmne cBoucTaea
aMQOTEPHbIX OKCUOOB

L Okcunabl Al 1 HEKOTOPbIX NepexodHblX MeTannos (Cr,05, Zn0O)
Q0 Bopa (H,0)

X MOI'yT BCTYMNaTb B peakunn, TUNnnM4Hble KakK amnAa KUCIOTHbIX, TakK U 414
OCHOBHbIX OKCMNAOB.

aMoTepHbIN OKCUA + CUNbHAasA KUCNoTa = conb + Boaa

Cr,05 + 3H,S0O, = Cr,(SO,); + 3H,0
aMdoTEPHbIN OKCUA + CUIMbHOE OCHOBaHME = COMb + BoAa

ZnO + 2NaOH = Na,[Zn(OH),]

ZnO + Ca0 = CaZnO,
conb + aMdOTEPHbBIN OKCUA = COSMb + NeTy4nn okena

K,CO, + Al,O; = 2KAIO, + CO,1




BoccTaHOBMNEHNE OKCUOOB

BocctaHosutenu (C, CO, H,,..., akTuBHble MeTannsl Mg,
Al,...) Nnpn HarpeBaH OTHUMAKOT KNCOpOod Y MHOTUX
OKCWNOO0B 1 BOCCTaHaBNMBAKT UX 40 NPOCTbIX BELLECTB.

2Fe,0, +3C—> 4Fe +3CO,
P,O, +5C —2P +5CO
WO, +3H, - W +3H,0
Cr,0, +2A1—2Cr + ALO,
CuO +CO—>Cu +C0, 7T

CO, +2Mg —>C+2MgO




OKNCneHmne oKkcnaoB

OKcunabl 3reMeHTOB, NPOABMALLNX NEPEMEHHY IO
cTteneHb oknucneHud (Cr, Pb, Fe, N,...), moryT
y4yacTBOBaTb B peakuuax, NpuBoasaLLInNX K NOBbILLEHUIO
CTEMNEHN OKUCINEHUSA OAaHHOIO 3rieMeHTa.

+2 t +4
3PhO +KCIO. > 3PbhO. + KCI

~ CIUIaBJICHHE

+2 +4
2NO+0, »2NO,

+4 +5
2NO, +0. >N, O +0,

+3 t +6
Fe, O, +4KOH+3KNO, — 2K, FeO,+3KNO,+2H,01

" CIUIaBIIEHHE

+3 +6
Fe, O, +10KOH+3Cl, —» 2K, FeO, + 6KC1+5H,0 T

(KoHII.)




Knaccuopukaums KUCnoT. 1

[lo cogepXXaHuio Kucnopoda B KUCIOTHOM OCTaTKe:!

» Kucnopogcogepatlime (OKCOKMUCOThI) H950;
* BbeckucnopogHbole H.X
X - ranoreH, XxanbkoreH unn HeopraHnveckun pagukan tuna CN, NCS

HF nraBuKoBas

HCI consHas

H,S  cepoBogopoaHas
HCN  cuHUnNbHas

[10 OCHOBHOCTW: uncny aToMOB BOAOPOAA, CNOCOBHBIX OTLLENMASTHCS

npu gnccounaunm nnn 3amMelllatbCA Ha KaTUOHbl MeTarllsia rnpu
B3aMMOLENCTBUM C OCHOBaHMEM U METArIIOM.

* OOQHOOCHOBHbIE HNO,, HCI
* MHOroocHoBHbIE H,SO, (aByx-), H;PO, (Tpex-)




Knaccngpukaums KMCnoT. 2

[10 cuUne: crenexu auccounaunm B pacTtBope.

[1ns OKCOKMUCNOT cocTasa HmCBOp cnpaBeannBa KadyecTBEeHHas oLUeHKa:

m-p=20 o4yeHb crnabas HCIO

m-p=1 chnabas HCIO,
m—p=2 cunbHas HCIO,
m—p=3 O4YeHb CUnbHas HCIO,

[10 COOTHOLLUEHUIO BOObLI U OKcuaa:

* OPpMO-KNCIOTbI H,PO, v(H,0):v(P,0O;) = 3:1
* Mema-KUCnoTbl HPO,;, HNO,;, H,SO,  v(H,0):v(P,0;5) = 1:1
* MUPO-KUCNOTDI nony4aroTcs U3 OpTO-KUCIOT B pesynbrare

oTwernrnieHna BoAbl Npn HarpeBaHUN.
2H,PO, — H,P,O, + H,01
Uin pacteBopeHnemM KUCJI0THOIo oKCuUaa

B KUCJ1O0Te.
H,SO, + SO, — H,S,0,

KNCIOTbI
nepeMeHHoro coctaea xSi0,yH,O |_




[lony4eHne kncnot

PeakUnn KUCNOTHBIX OKCUAOB N ApYrMX OUHAPHbBIX COeANHEHWUN C
BOOOM:

SO; + H,O =H,S0O,

PBr, + 3H,0 = H,PO, + 3HBr

Al,S; + 6H,0 = 2AI(OH),| + 3H,S1

B3aumogencTeme conu ¢ Apyron KUCNoTou:

NaCN + HCI| = NaCl + HCN BbITECHEHWE Bonee CUMbHON KCNOTON
NaCl + H,SO, 4y, = NaHSO, + HCI? BbiTecHeH e meHee neTydeii kucnotoit
AgNO; + HCl = AgClI| + HNO; obpa3oBaHue ocaaka

QkucneHne HemeTtannoB a3oTHOW KUCIIOTOMW:

3P + 5HNO, + 2H,0 = 3H,PO, +5NO}
S + 2HNOjy gy = H,SO, + 2NO1




O0Lne XMMMYECKME CBOUCTBA KUCIIOT

1. Peakuum obmeHa:

CuO + H,S0, = CuSO, + H,0O C OCHOBHbIM OKCUOM

NaOH + HCl = NaCl + H,0 C pacTBOPUMbIM OCHOBaHWEM
CU(OH)yq )+ HoSO, = CuSOypaera0p) + 2H,0 ¢ HEpacTBOpMMBIM OCHOBaHMEM
BaCl, + H,SO, = BaSQ,| + 2HCI C COMbIO C BbiNageHWeM ocagka

Na,SO; + H,50, =Na,SO, + SO,1 + H,O ¢ conblo ¢ BbIenexnem rasa

2. Peakuuu ¢ Metannamu ¢ BblaeneHnem Boaopoaa:
Zn + H,S0ypa56,) = ZnSO, + Hy1
Mg + 2HCI = MgCl, + H,1

3. OKUCNTENBHO-BOCCTAHOBUTENBHbIE PEAKLIN:

4HCI + MnO, = MnCl, + Cl, + 2H,0 KUCIIOTa-BOCCTaHOBUTENb
H,PO; + H,0, = H,PO, + H,0O KUCNoTa-BOCCTaHOBUTENb
2H,S0,4ony) + Cu = CuSO, + SO, + 2H,0  kucnota-okucnutens

2H,S + H,S0, =3S| + 3H,0 OfHa KM1CNoTa-BOCCTaHOBUTENb,

Apyran-OKUCITUTENb




XnmMunyeckme cBoncTBea
KUCNOT-OKUCINTENEen

HN03, H2804(K0Hu)’ HCIO4(K0H|4)

1. Peakuun ¢ Mmetannamu (6es BbliaeneHua sogopona):

Cu + 4HNO, ..., = Cu(NO,), + 2NO,1 + 2H,0
3Cu + 8HNO,,... , = 3CU(NO,), + 2NO? + 4H,0

3(pas3b.)

Cu + 2H,S0, o) = CUSO, + SO,1 + 2H,0

2. Peakunmn ¢ HemeTannamu:
S + 2HNO; ) = HSO, + 2NO1
S + 2H,S0komy ) = 350,71 + 2H,0
C + 2H,S0 o) = CO,T + 250,71 + 2H,0

3. Peakunm ¢ conamm-BoCCTaHOBUTENSMMU:

KOHU,.

3Na,S + 8HNO,..5, = 6NaNO; + 3S| + 2NO7 + 4H,0

8Nal + 5H,S0

4(koHU.)

= 41,| + H,S1 + 4Na,SO, + 4H,0



['magpokcngbl (OCHoOBaHUSA)

HeopraHu4deckue rmgpokcmnabl — COeANHEHUA, coaepxallue
OH-rpynnel n atomMbel MeTanna obuen coopmyrnsl M7 (OH)-,.
(n — cTeNeHb OKUCINEHNA)
B rugpokcuge ammonna NH,OH ponb kaTuoHa meTanna urpaet
NOH aMMOHUA NH,*.

B BoAHbIX pacTBopax AUCCOLMUPYIOT Ha [MApOKCUAbI LENOYHbIX U1

NOHbI MeTanna un rmgpokcmna-moHosl OH- LLIENOYHO3EMENbHbBIX METannos
ABJIAKOTCA OCHOBAHUAMMW.

Ba(OH), = Ba?* +20H- [mapokcuabl psaa nepexofHbiX U
HEKOTOpPbIX HenepexoaHbIX MeTansoB
NH; + H,O = NH,OH = NH,* + OH- B BbICLUNX CTEMEHAX OKUCIEHUS
NPOABITAKOT KUCJTIOTHbIE CBOWCTBaA.
OH
' Si(OH), = H,SiO,
aSi—_ OpToKkpemMHueBas
HO OH Kucrnorta
/ (oKkcokucnoTa)
HO



[ToniyyeHne ocHoBaHUY

1. BsaumogencTeue LLENoYHbIX U LernoYHO3eMENbHbIX METASNOB C

BOOOW:
2Li + 2H,0 = 2LIiOH + Hj1
Sr + 2H,0 = Sr(OH), + H,1
2. PacTtBopeHMe oKCUOO0B U NEPOKCUAOB LLENOYHbIX U
LLIeSTOYHO3EMENbHbIX METASIOB B BOAE:!
BaO + H,0O = Ba(OH),|
Na,O, + 2H,0 = 2NaOH + H,0,
3. OcaxaeHne N3 PacTBOPOB CoMeMu:
2AICI; + 3Na,CO; + 3H,0 = 2AI(OH),| + 6NaCl + 3CO,1
MgSO, + 2KOH = Mg(OH),| + K,SO,1
AICI; + 3NH,OH = Al(OH),| + 3NH,CI
4. JOnekTponus BOAHbIX PAcTBOPOB CONeEWn:

2NaCl + 2H,0 = 2NaOH + H,1 + Cl,1




XMMN4Yeckme csoucTtea OCHOBaHUN

1. Peakunm ¢ Kucrnotamm U KUCIOTHbIMU OKCUAAMM:

Cu(OH), + H,SO, = CuSO, + 2H,0
NaOH + CO, = NaHCO,

2. OBbMeHHble peakuuu wenoYyen ¢ ConsaMu:
2NaOH + FeCl, = Fe(OH),| + 2NaCl

3. Peakunu Wweno4yen ¢ HemeTannamu:.

6NaOH + 3Cl, = 5NaCl + NaClO, + 3H,0
6NaOH + 3S = 2Na,S + Na,SO, + 3H,0

4. Peakuuu LLerioden ¢ MetTannamu:
2NaOH + 2Al + 10H,0 = 2Na[Al(OH),(H,0),] + 3H2T

5. TepMnYecKoe pasnoXeHne HepPacTBOPUMbIX OCHOBAHUMN:
2Fe(OH); = Fe,O5 + 3H,0




Conu

Q OBLLEeNPUHSATOro NOHATUS «COMbY B HACTOSILLEE BPeMSs He CYLLECTBYET.
Q Conu MoryT paccmaTpmBaTbes Kak:

v NPOAYKTbI 3aMeLLEeHNst aTOMOB BoZopoda H KMCOTbl Ha aTOMbl METanNoB
unu rpynnel atomos (NH, 1 gp.)

v’ npoaykTbl 3ameLlenmns rpynn OH ocHOBaHMS Ha aToMbl UK FPYNMbl aTOMOB
kncnotHoro octatka (Cl, SO, n ap.)

0 C TOUKM 3peHUs ANEKTPONUTUHECKON TEOPUM COMN 3TO SNEKTPONUTHI,
KOTOpPbIE B BOAHbIX pacTBopax AUCCOUMUPYIOT Ha KaTUOHbI METaNMOB UMK
opyrvie katnoHbl (UO,%*, [Cu(NH;),J%*, 1 op) 1 aHNOHbBI KUCMOTHOrO
ocTatka.




Knaccudukaums conewn

| CpegHue [+
Kucnble |

[Conm]

OCHOBHbIE |+

» KomnnekcHble

.| BO/Hble
*| CMellaHHble

Ks[Fe(CN)gl



BbiBOAbI

OCHOBHbIe NMOHATUA HeOpl'aHVI‘-IeCKOﬂ XUMUN:
KNCJ10Ta, OCHOBaHUE, OKUCIINTESIb, BOCCTaHOBUTEIb.

OCHOBHbI€ Knaccbl HeOpraHM4Yecknx coeanHeHNN —
OKCuAbIl, KNCJ10Tbl, OCHOBaHUA, COJIN

XUMUNYECKMEe CBOUCTBA HEOPIraHUNYECKUX BELWECTB
onpeaenarnTcAa KUCJITOTHO-OCHOBHBIMU U OKUCJTUTESIBHO-
BOCCTaHOBUTEJIbHBIMU 3aKOHOMEPHOCTAMMN.

TUNN4HbIe HeopraHN4Yeckne peakuuu:
HA(Kk-Ta) + B(ocH.) = A(ocH.) + HB(k-Ta)

Ox,(ok-nb) + R,(B-Nb) = R,(B-nb) + OX,(0K-Ib)




