TEMA: I'eHeTH4Hi 3B’ SI3KH Mi’)Kk HEOPraHIYHUMH Pe4OBHHAMHU.
Y3arajibHeHHs i cucTeMaTu3anisa 3HaHb 3 TeMu «Heopraniuni pe4oBuHH i ixHi

BJIACTUBOCTI»

Mix ki1acaMy HeOpPraHiYHMX CHOJYK € 3B’A3KH, SIKI HA3UBAIOTh T€HETUYHUMU. 3 KYPCIB XiMil
Ta 010JI0Tii BU BXKE 3HA€TE 3HAUEHHS CJIOBA «T€HETHYHHI», sIKE MOXOJUThH BijJ I'PELIKOrO CIIOBA
YeVVa® (po3Tiaymadre Horo). [eHeTHUHMI 3B’ 130K MK KJlaCaMU HEOPTaHIYHUX CITOJIYK TOJIATAE
B TOMY, III0 3 PEUYOBHH OJIHOTO KJIacy MOXHa JI00yTH PEYOBMHU - MPEICTABHUKH 1HIIUX KJACIiB.
OT:xe, TeHeTHYHI 3B SA3KH - 1€ 3B’ SI3KM MIXK PI3HUMH KJIACAMHU CIIOJNYK, SIK1 IPYHTYIOTHCS Ha TXHIX
B32€MOIEPETBOPEHHX. J[0 F€HETUUHOrO Py PEYOBHH BXOMAATH MPEIACTABHUKU PI3HUX KIIACiB
HEOpPraHIYHUX CIIOJyK TOrO CamMoro XIMI4HOTo ejeMeHTa. BoHHM MaioTh €1MHE MOXOIKEHHS -
T€HEe3UC - 1 OB s3aH1 B3a€MOIIEPETBOPEHHIMHU.

* 1. Ilpoananizyiime nagedeHi O0ali NAHYIONCKU NEPEeMEOpetsb, SKI 8i000paicaroms 2eHemudti
36 A3KU MIDIC KAACAMU HEOP2AHTUHUX CNOTYK.

Ma — Na,O — NaOH — Na, S0, — NaC| — NaNOQ,;
Cu — Cul — CuS0, — Cu(OH); — CuCly; — Cu — CuBr;;
AlLO-

1
Al — AICL, # Al(OH), — Na[AI[OH),];

I
Al(SO,),
P — P,0. — H,PO, — Na,PO, — Ag,PO,;
Si — Si0, 55 Na, S0y — H,Si0; — Si0,.

2. 3a nasedenumu na pucymky 35.1 ceHemuunumu psaoamu ckiadimv pPIGHAHHA BIONOBIOHUX
peaxyiil, npoananizyime ix 3 n02ui0y OKUCHEHHA-8I0HOBIEHHS MA eleKmpPOoNiMmu4Hoi oucoyiayii.

MeTan Ca P HemeTan

- -
OcHoeHwA okcug | Cal P.Ox Kucnota

OcHoea T!‘.]al{::J'Hll2 H,PO, | KncnotHuit oxcug

Cint | Ca,(PO,),

Puc. 35.1. I'enernuni paau Kaabuiro ta ®@ocdopy i 3B’ A3KH MizK HUMH

[ToBHime pi3HOMaHITHI T€HETWYHI 3B’S3KM MK OCHOBHHMH KJacaMH HEOPTaHIUYHUX CIIONYK
OMHCY€ CXeMa Ha PUCYHKY 35.2.

Okcuam

@i3nyHi BNacTUBOCTI OKCUAIB 3YMOBJIEHI TUNMOM KpPUCTanNiyHMX 'paToK Y pe4yoBUHaXx, a
OTXKE, | TUNOM XiMIYHOrO 3B'A3KY.



Okcugm

Bu3sHadyeHHA

XiMiyHui 3B'A30K Ta
KpUCTaniyHi rpaTtkm

ArperaTHui cTaH 3a 3BUMANHUX

OCHOBHi

Okeuawm, rigpatu AKux €
OCHOBaMu

30e6inbLIoro NOHHWUMI
3B'A30K i MOHHI
KpucTanivyHi rpatku

TBeppai pevoBUHU

KncnotHi

Okcuawm, rigpatn SKux €
KucnoTamu. Ix Takox
Has3uBatoTb
aHrigpngamMmu Kucnot

KoBaneHTHWUI NonsipHuin
3B'A30K; MONEKYNSAPHI
KpUCTaniyHi rpatkm

rasyBari (CO,, SO,), piaki (SO,, M
a6o tBepai (P,0s, CrO,, N,O,) peuc

AmMdoTepHi

Okeunaum, wo
B3aEMOJiOTb K i3
KWUCNOTHUMMU, TaK i 3

OCHOBHUMM

peyoBUHaMu

30e6inbLIoro NOHHWUMI
3B'AI30K; MNOHHi a60 aTOMHI
KpucTanivHi rpaTku

Teepai Tyronnaeki pe4oBuH

HeconetBop
Hi

OoKkenau, AKUM He
BiANOBigatOTb aHi
KWUCMOTHI, aHi OCHOBHi
pe4yoBUHMU

KoBaneHTHUI NonspHUn
3B'A30K; MONEKYNAPHI abo
aTOMHI KpUcTaniyHi rpaTku

rasyeati (N,O, NO, CO) a6o TBep,
PEeYOBUHM

3anexHo Bif, TOro, J0 AKOI FPYny HaneXuTb OKCUA, BiH BUSBNAE Pi3HI XiMIYHI BNaCTUBOCTI.

1. OcHOBHI okcugmu

XiMiyHi BNacTuBocTi

PiBHsIHHA peakuil

B3aemMofitoTb i3 KUC/TOTHUMU OKCUAaMM 3 YTBOPEHHAM

coni.

He B3aemMofitoTb 3 OCHOBHUMU OKCUAaAMU

Ca0 + CO,= CaCO,

B3aemMopitoTb i3 Kucnotamm 3 yTBOPEHHAM COJli Ta BOAM.

He B3aemMofitoTb 3 OCHOBamMu

Ca0 + 2HCI = CaCl, + H,0

3 BOAOK B3aEMOJIHOTb InLLE Ti OKCUAMU, L0 YTBOPHOKOTb
nyrn (OKCUAMN NYXXHUX i NIY)KHO3EMENbHUX €JIEMEHTIB).

[HWIi okcmam 3 BOAOKO HE B3aEMOLAIOTb

CaO0 + H,0 = Ca(OH),

FeO + H,0 #

B3aemMopgitoTb i3 BigHOBHUKaAMW: aKTUBHILLMMKW MeTanamMmu
abo BYrneLem Ym BOOHEM.

He B3aemopitoTb i3 conamm

3MnO + 2Al = Al,O, + 3Mn
FeO+C=Fe+CO

CuO + H,=Cu+H,0

2. KucnotHi okcngm



Ximiuni pnacTHrocTi

Pisuauns peariii

BaaeMogiiOTE 3 OCHOBHHMH OKCHIAMH 3 YTRO-
PEHHAM COJi.
He p3aeModioTs i3 KHCTOTHAMHE OKCHIAMH

50, + Ca0 = CaS0,

BaaeMOJiHOTE 3 OCHOBAMH 3 VTBOPEHHAM coui
Ta BOMLH.
He paaeMogiloTh i3 KHCIOTAMA

S0, + Ca(OH), = CaSO, + H,0

BasemogioTh i3 BOJOIO 3 YTRODEHHAM KHCA0T
{3a pEEATRoM crainii(IV) orengy)

80, + H,0 = H,80,
8i0, + H,0 =

BaseMogioTh i3 cONAMM 34 YMOBM YTREOPEHHSA
nerroro oxeuay (CO,, SO,)

CaCO, + 8i0, = CaSi0, + CO,T

3. AMdoTepHi okcuam

Ximiuui paacTHROCTL

Pinnauug peakuii

BaaeMogioTs 13 KHCAoTAMH i OCHOBAMH 3 YTBEO-
PEHHAM cOJl Ta BoaH

Zno + 2HCl = ZnCl, + H,0
ZnO + 2NaOH = Na,Zn0, + H,0

BaaemoginTh i3 KHCAOTHIMY i OCHOBHHMK
OHCHIAMH Ta Mix cobom NLT Yac cnaapaIaHHA

Zno + CO, = ZnCO,
Zno + Ca0 =CaZnO,
Zno + ALO, = Zn(Al0,),

4. HeconeTBOpHi OKCUAU He B3aEMOLIOTb aHi 3 BOAOHD, aHi 3 KNCNIOTHUMU Ta OCHOBHUMM
okcugamu. [1na HMx 6inblu XxapakTepHUMU € BiGHOBHI B/TaCTUBOCTI.

XiMiuyHi BNacTuBocTi

PiBHAAHHA peakuil

B3aemMopaitoTb i3 KNCHEM

2NO + 0,= 2NO,

2C0 + 0,= 2CO,

Kap6oH(Il) okcua BiAHOBMOE METANM 3 OKCUAIB CuO0O+CO=Cu+CO,

Kucnotu

KncnoTtu — ue enekTposiTy, Nig Yyac gucouiauii AKMX yTBOPHOKOTbCA aHIOHM KUCNOTHUX
3anULWKIB Ta KaTiOHW NuLLe ogHOro Buay — noHn H+.

Po36aBneHi po34ynHM KUCNOT BUABNSKOTb 3arasibHi XiMiYHi BNacTUMBOCTI, LLLO € CMiSIbHUMM
AK OJ1 HEOPraHiYHUX, TaK i ANA opraHiyHUX KUCNOT.

XiMiyHi BnacTuBocTi

PiBHAAHHA peakuil

3a6apBeHHS iHANKATOPIB

EnekTponiTuyHa aucouiauif i, AK Hacnigok, 3MmiHa

HxAn s xH*++ An~*

aKTMBHOCTI NiBillle 3a BOAEHb

B3aemopitoTb i3 MeTanamu, postalloBaHMMM B psagy H,SO,+ Zn = ZnSO, + H,}




3 YTBOPEHHAM coni i Bogu

B3aemMogitoThb i3 OCHOBHMMM Ta aMPOTEPHUMM OKCUAAMM

H,SO, + FeO = FeSO, + H,0

Al,0,+ 6HCI = 2AICl, + 3H,0

B3aemogitoTb 3 ocHoBamMu Ta amboTepHUMU
rigpokcmaamMu 3 yTBOPEHHAM coni i Boau

H.,PO, + 3NaOH = Na,PO, + 3H,0

H,S0, + Zn(OH), = ZnS0,+ 2H,0

B3aemogitoTb i3 conamu, AKLWO B pesynbTaTi peakuil
BUAINAETLCA ras, yTBOPIOETLCA 0caj abo Boaa

H.SO, + BaCl, = BaS0,| + 2HCI
2HCI + Na,SiO, = H,Si0,| + 2NaCl
2HCI + FeS = FeCl, + H,S1

2HNO, + CaCO, = Ca(NO,), + CO,1 + H,0

OcHoBM

OcHOBM — Le eneKkTpoNiTH, Nig Yac ancouiauil AKMX YTBOPKOKOTbLCA KaTiIOHW MeTasiyHuX
e/leMeHTIB, aMOHito (abo Oro opraHiYHMX MNOXiAHMX) Ta aHIOHU NMLLE OAHOIO BUAY —
rigpokcua-ioHn OH-. PO34YMHHI OCHOBM — TiAPOKCUAN NYXXHUX €NEeMEHTIB Ta aMOHIt0 —
Ha3MBatoTb fiyraMmu. Xo4va flyrn Ta HEPO3UYMHHI FigpoOKCUAN € OCHOBHUMMU pe4YOBUHAMW, ane
TXHi XiMiYHI BNacTUBOCTI feLo Bigpi3HAKTbCA BHACILOK Pi3HOT PO3YMHHOCTI.

Jlyrn

Hepoaunnni rizpokcuan

SMinoTs sabapeneHHA IHRgHKATOPIR

He aMinowTs sadapeieHHA
IHAHKATORIB

BaaemoginoTh ia KEcHoTaM (peakiia HefiTpa-
mizanii):
2KOH + H,80, = K,80, + 2H,0

BaacmomioTs ia KHCTOTAMH:
Fe(OH), + H,80, = FeSO, + 2H,0

BanemogioTs i3 KMCAOTHHMY OKCHIAMM:
2NaOH + CO, = Na,CO, + H,O

BaaemonioTs is KHCTOTHUMM
OKCHIAMH, AKI € aprigpraaMu
CHABHHX KHCIIOT:

Ca(OH), + 80, = CaSO, + H,0

PORCHTAMI:
2NaOH + Zn0 =Na,Zn0, + H,0
KOH + Al(OH), = KAI(OH), (y poaunsi)

BasemoginTh 3 aMd oOTepHEME oKCHAAMH i rig-

BaaemogioTs 3 aMmoTepHIMEI
oRCHIAMH i FiipoKcH aMK

MiA wac cniaBnaHHA:

Fe(OH), + ZnO < FeZn0, + H,0
8Fe(OH), + 2A1(OH), =

= Fe,(AlD,), + 6H,0

BaaeMogioTs i3 poauHHEAME cofleli, AKIIO YTRO-

2NaOH + CuS0, = Cu(OH),4 + Na,S0,

PHOETLCA HEPOAUHHHA PeHOBHHA (BHNATAE OCAT):

I3 poaunuaMu conedt aazauyaii
HE BIACMOIII0TE

Figpokenan TyHEUX eneMenTis erifixi go
HArpiBauHA (He POaKIaJaoTHeA).

FigpoKCHIH IVHHOIEMENEHHX ETEMEHTIR poa-
KIagainThLesd, Ane 3a snauao Ginsmol TeMnepa-
TYPH, Hid HeposdMHHL rApoKenIH:

Ca(OH), = Ca0 + H,0

3a HarpipaHHA POSKAATAITRCH
3 YTROPEHHAM OKCHAY TA BOJN:
Fe(OH), = FeO + H,0

AmdoTepHi rigpokcugm




AM@OTEPHMMMU € CMOJYKMU, L0 B3AEMOLIOTb i3 pe4OBUHAMM K KUCMOTHOI, TaK i OCHOBHOI
Npupoaun. ANOMIHIN, LIMHK | fesKi iHWi eneMeHTn yTBOPOKTb aM(OTEPHI OKCuamn Ta
rippokecnaun. AM@OTepHI rigpoKcnam BUABAAKOTb YCi BTACTUBOCTI HEPO3UYMHHUX
rigpokemnais. IxHi 0CO6MBOCTI NPOSABNAIOTLCA Y B3AEMO/IT 3 OCHOBHUMM PEYOBUHAMM.

IMig yac cnnaBAsSiHHA 3 OCHOBHMMM OKCcMaamMu abo rigpokcungamm yTBOPHOKTLCS Ciflb
(umHkaT abo antoMiHaT) Ta BoAa:

Zn(OH), + MgO = MgZnO, + H,0
Zn(OH), + Mg(OH), £ MgZno, + 2H,0

Y BUNaaKy antoMiHIin rigpokcuay 3anexxHo Bif, CniBBigHOLEHHS Nyry 1 OKCUay
YTBOPHOKTbCA ABa TUMK CONlen — MeTaasltoMiHaT Ta opToantoMiHar:

* 3@ HecTaui nyry:

Al(OH), + NaOH = NaAlO, + 2H,0

* 32 HaAJIMLLKY Nyry:
Al(OH), + 3NaOH < Na,Al0, + 3H,0

CBiXXONPUroToB/IEHUM aNOMIHIN Ta LMHK rigpOKCUAM aKTUBHO B3aEMOLIOTD i3 pO3YMHaMM
nyriB 3a 3BUYaNHUX YMOB:

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

3anexHo Bif, KOHUEHTpaLiT yry astoMiHin rigpokcua MoXe YyTBOptoBaTuy ABa pisHi
NPOAYKTWN:

Al(OH), + NaOH(pos6.) = Na[Al(OH),]
[HATRiA TETPariapOKCOaNKMIHaT]

AOH), + 3NaOH(xonn.) = Na,JAI(OH),]

[HaTpia rexcarigposcoansamiHar

Coni

Coni — ue xiMiyHi cnonykwu, Wo ckNnagarTbCA 3 KaTiOHIB Ta aHioHIB. 1A cepefiHix conen
XapaKTepHi peakLil 06MiHy Ta po3K/lafiaHHsl Ha OKCUAMW.



Nimiuni saacTusocti
cepexHix coneil

Pipaanus peaxiii

BaaeModitoTh I3 KHEAOTAME,
ARULG YTEOPHETHCA cnabirima
yH HecTifika KucnoTa abo ocam

FeS + 2HCI = FeCl, + H,8T

CaCO, + 2HC] = CaCl, + CO,T + H,0
BaCl, + H,80, = BaSO_l + 2HCI
Na,8i0, + 2HCl = 2NaCl + H,Si0,{

BaaeMogioTh is ayraMu, Sgmoe
YTROPIETRCA HepoduMHEERE rigpokcnm.
I3 Hepo3UMHHHME MiApOKCHIAME

HEe BIAEMOTI0TE

CuCl, + 2NaOH = Cu(OH), . + 2NaCl

BerynaoTe v peakiil obminy 3 inmnmp
CONMAMH, AKIO YTROPIOETECA OCa]

AgNO, + NaCl = AgCll + NaNO,
BaCl, + Na,S0, = BaSO,l + 2NaCl
CaCl, + Na,CO, = CaCO,l + 2NaCl

PoaknaiamThed 34 HArpisaHHA, AKLO
YTEOPHHOTRCA TeTRI OHCHIN

CaCO, =Ca0 + €O, T
CusS0, =Cuo + 80,7
Cu(NO,), = Cu0 + 2No,T + 0,1

AxTHBHIMI MeTanH BUTICHAITE MEHII
AKTHEHI MeTanH 3 poaUMHIE coned

CuS0, + Fe = FeSO, + Cu+

XiMiYHi BTaCTUBOCTI KUCINX COJIe NEBHOK MiPOHO MOAIOHI A0 B1aCTUBOCTEN KUCOT.

Ximiuni pnacTHROCTI
KHCIHX coseil

Pinnania peawuii

I3 kHCcToOTAMH B3AEMOIIH0OTE
38 YMOBH YTEOPeHHA cnabki-
moi afo mecTifikol KHCMOTH

NaHS + HCl = NaCl + H.8T
Ca(HCO,), + 2HC] = CaCl, + 2C0,T + 2H,0

I3 nyraMy B3aeMOTIIOThH
3 YTROPEHHAM coJi TA BOIH,
HE KHCNOTH

NaHCO, + NaOH = Na,CO, + H,0
Ca(H,PO,), + Ca(OH), = 2CaHPO, L + 2H,0
Ca(H,PO,), + 2Ca(OH), = Ca,(PO,),! + 4H,0

I3 cepegriMy cONAMK BCTYIIA-
0TE ¥ pearuil oGMiny 3a yMoBH
YTEOPEHHA HeposdHHHOT conl

Na,HPO, + CaCl, = CaHPO | + 2NaCl
Na,HPO, + 3AgNO, = Ag,PO, ! + 2NaNO, + HNO,

3a HE3HAMHOTO HATPIRAHHSA

POSKAALAKTECH 3 VTBODEHHAM
cepegHix conell 3a YMOBH BHLI-
NEeHHA NeTHOTD OHCHAY

2NaHCO, = Na,CO, + €O,T + H,0
Ca(HCO,), =CaCO,l +C0,T + H,0

FeHeTUYHI 3B'A3KN MiXX OCHOBHUMM KNlacaMMn HeopraHi4HMX cnonyk

r'pyHTyI-O'-IVICb Ha B3aEMOMEPETBOPEHHAX PEYOBUH OCHOBHUX KlaciB HEOPraHiYHUX CRONyK,
MO>XHa BU3HAYMTK NEBHI 3aKOHOMIPHOCTI NOCTYNOBOrO iX yCKMaAHEHHA Ta B3AEMO3B'A3KM
Mi>XXK HUMMW.
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