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AKICHUA AHANI3 AHIOHIB
3ArANIbHA XAPAKTEPUCTUKA

AHIOHM yTBOPIOIOTH B OCHOBHOMY p-enemenmu B, C, Si, N, P, As, Sb, S,
Se, Te, F, Cl, Br, I, a Takox nesiki d-enemenmu (V, Nb, Ta, Cr, Mo, W, Mn
Tomo ). Bucoky 3maTHICTh 10 YTBOPEHHS aHIOHIB MAalOTh p-eleMeHmu,
pO3TaloBaHi y BEpXHbOMY npaBoM KyTky Tabnuui . . MenaeneeBa — ¢rop,
xJiop, OpoMm, #on, cipka Tomo. Yepe3 Te, 10 p-eremenmu MOXYTh MaTH
3MIHHUI CTYHiHb OKMCIJI€HHS, BOHM 3[aTHI JI0 YTBOPEHHS PI3HUX KHCIIOT,
IPUYOMY CHJIa KUCIIOT 3pOCTa€ 31 30LIBIICHHSIM CTYIECHSI OKHCIICHHS €JIEMEHTA.
butbmiicTs p-enemenmie yrBoproroTh kucHeBl kucioru (H,SO4, HNO;, H3PO,,
H;BOj; tomo), tuieku enementd VIA 1 VIIA niarpyn yTBOprorTh O€3KHCHEBI
kucinotu: HF, HCI, HBr, H,S Tomro.

3a OKHCHO-BIJTHOBHHUMH BJIACTUBOCTSIMHU aHIOHU ITOAUISIOTH Ha:

— aHiOHM-OKMCHHUKM, B SIKMX €JIEMEHT MA€ BUIIHMKI CTYIIHb OKUCICHHS

(CrO4*~ ClO,~, NO;™ Tomo);

— aHiOHM-BiIHOBHHMKHM, SIK1 MICTATH XIMIYHHM €JIEMEHT 3 MIHIMAJbHUM

crymenem okucnenns (C17, Br™, $7);

— HeWTpaJibHIi aHiOHM HE BUSBIAIOTH HI OKHUCHHMX, HI1 BIJIHOBHHUX

BJIACTUBOCTEH, HaNpUKJIIA] CO32‘, PO43_, SO, Ane ionn SO y
CKJIaZll KOHIICHTPOBAHOI CIpYaHOI KHUCJIOTH MOXYTh TPOSIBISTH
BJIACTUBOCTI OKHMCHHUKA.
Tesiki anionn (SOs;”~, NO,”) MOXYTb NPOSIBISTH | BiAHOBHI, i OKMCIIFOBAIbHI
BJIACTUBOCTI Y 3aJIEKHOCTI B1Jl YMOB IPOBEACHHS PEAKIIIH.

B anamituuniii kmacudikaiii aHIOHIB BHKOPHUCTAaHA 3JAaTHICTh PI3HUX
aHIOHIB YTBOPIOBAaTHM HE PO3YMHHI y BOJI coyii Oapito Ta cpibna. 3a I1i€ro
KJacuQikali€eo BCi aHIOHU MOAUIAIOTh HAa TPU TPYIH:

I rpyna amioniB — comi Gapito y Bomi He posumbsotbes: SOs, SO;™,
CO5™, PO,™, S,057, C,047, B4O; ™, 1047, 1057, AsO,, AsOs™, F, CrO,” i
Cr2072' , @ TAKOX JIeSIKI aHIOHW OPraHIYHUX KHUCIIOT: TapTpaT-aHIOHH C4H4O62',
nutpat-anionn CgHsO,~. Amionn | aHamTH4HOI TIpymM yTBODIOIOTH — HE
PO3UYMHHI y BOJII 0caau 0api€BHX COJIEH, sIKI PO3YMHHI B KUCJIOTaX, 33 BUHSITKOM
cynbdaty Oapito. Tomy ocapKeHHS aHIOHIB | aHAMITUYHOI TPYNH MPOBOAATH Y
HEUTpaIbHOMY a00 CIa0KOIyKHOMY cepefoBuIlll. AHIOHM | aHaMITUYHOI TpynU
(xpim F7) yTBOpIOIOTH 3 10HaMH cpibna Oocaiu Cojeil, pO3YMHHI B a30THIN
KUCJIOTI (BiAMIHHICTE Bia aHioHiB Il rpymm). He po3umnHI y BOAl Takox
CBUHLEBI coiil aHioHIB I rpynu. AHionu I rpynu y po3unnHax 0e30apBHI (Kpim
nesikux aHioniB d-exementiB, Hampukiag CrO,” xo0BTOro Koisopy, Cr,O7~
OpPaHKEBOTO KOJbOpY, MnO4~ 4epBOHO-(]P10JIETOBOTO KOILOPY) .

II rpyna anioniB — coui cpi0ia HE PO3UUHSIOTHCSA Y BOA1 M @30THIN KHCIIOTI:
CI', Br, I, SCN7, CN7, CcHsCOO™ (6enzoar-anioHn). Anionu | rpynu takox
JAI0Th 0Cau CPIOHUX COJIEi, ajie 11 0Ocaau PO3YMHHI B a30THIM KHUCIOTI, TOMY B
npucytHocTi HNO; ocamxkenns | rpynu He BinOyBaerbcsi. AHionu Il rpynu y
po3unHi 0e€30apBHI, aje JErko MOJISIPU3YIOThCS, CTBOPIOIOYU 3a0apBIICHOI
CTIOIYKH 3 KaTiOHAMU p-enemenmie i d-enemenmis. Ixni 6apieBi costi po3unHHi y



BOJI1 (BIIMIHHICTB BiJ aHIOHIB | rpymm).

III rpyna amioHiB — comi Oapiro 1 cpibma po3uunHi y Boai: NO;~, NO;,
CH;COQ", BrOs~, ClO4, caminmiar-aHioH. 3arajJibHOro rpyroBOT0 peareHTy Iii
aHioHW He MatoTh. AHioHM Il rpynu y po3unni 0e30apBHi.

butbmiicTe aHIOHIB BHSBJSIOTH JPOOHUM METOJOM, TOMY TIpPYIOBI
peareHTH 3aCTOCOBYIOTh TUIBKH IIPU BUSBJICHHI TPYIl aHIOHIB, IO 1MO30aBIsie
BiJl HEOOXITHOCTI y BUMAAKy HEraTUBHOI peakiii 3 IpyHOBHMH peareHTamH
IIyKaTH B pPO3YMHI aHIOHU BiJIMTOBITHOT TPYTIH.

PEAKLLIT AHIOHIB NEPLUOI AHANITUYHOI FPYNU
Peakuil cynbgaT-aHioHiB
Peaxkuisi 3 po3uuHamu coJjieil 0apirw. [onu Gapito 3 cynbdaT-aHIOHAMU
YTBOPIOIOTh HE PO3UMHHMM y KUCTOTaX 1 1yrax ocag BaSO, 6110ro Kombopy:
SO,~ + Ba®" = BaSO4]
Peakuis 3 ionamm cBuHHI0O. Cynpdar-aHiOHH 3 10HAMHU CBUHIIO
YTBOPIOIOTH O11uit ocag PbSO, :
SO,> + Pb*" = PbSO4]
Ocan PbSO,4 po3unHHUI pu HarpiBaHHI B JIyrax Ta aieTari aMOHII0:
PbSO4 + 4NaOH = Naz[Pb(OH)4] + N&zSO4
PbSO, + 40H™ = [Pb(OH)4]* + SO,
PbSO, + 4CH;COONH,4 = (NH,4),[Pb(CH;COQ)4] + (NH4),SOy4
PbSO, +4CH;COO0™ = [Pb(CH;CO0),]* + SO,
Peakuii cynb@it-aHioHiB
Hisi miHepanbHux KucJa0T. [Ipu aii MiHEpaJIbHUX KHUCIOT Ha CylIbDIT-
aHIOHU YTBOPIOETHCA CIPUMCTA KUCIIOTA, SIKA PO3KIATAETHCS HA JAIOKCUJl CIPKU
Ta BOAY:
SO;* + 2H" = H,S0; — SO,1 + H,0

Jliokcua CIpKky MOXKHA BUSIBUTH 3a XapaKTEPHUM PI3KUM 3al1axoM Topijioi CIpKH
a00 K 3a peakuisiMu 3HeOapBIICHHS po3uuHy oay abo KMnOy:
SO, + I, + 2H,0 = H,SO, + 2HI
SO, + I, + 2H,0 = 4H" + SO, + 21
550, + 2KMnO, + 2H,0 = K,S0, + 2MnSO, + 2H,S0,

+7 +2
2| Mn +5¢=Mn

+4 +6
5 S-2e=S
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Hist coneii 6apiro. Xmopua 6apiro 3 HEUTPATBHUX PO3YUHIB, IO MICTITh
cynbdIiT-aHIOHH, OCaKye Oumi ocan cyabdiTty Oapito, skuil 100pe
PO3YMHSETHCS B MIHEPATBHUX KUCIOTAX:

SO + Ba®" = BaS0s].
Ocan po3uunsieTses y possenenii HCI:
B3803 + 2HCl = HzSO3 + BaC12
HzSO3 = SOzT + Hzo



[Ipu po3zunHeHH1 cyabdiTy 6apiro B CONSTHINA KUCIOTI MOXKE 3aJUIIATUCh OUIbIIa
a00 MEHIIa KIIBKICTh Ocaay, 10 He po3uuHuBcs. lle o3Hauae, mo cynbgir
YaCTKOBO OKHUCIHUBCS 110 cyib(dary, a cynabdar Oapit0 NOPaKTUYHO HE
po3unHseThCsl B kucioTax. Ciij MaTy Ha yBasi, 0 XJOpHI 0apito HE yTBOPIOE

ocany 3 Cyib(iT-aHIOHAMH Y KHUCITUX PO3YHHAX.

Jist okucHUKiB. OKHCHMKH (IIePMAaHraHaT KaJilo, G)poMHa Bo/1a, PO34HH Hoay)
OKHCJIIITH CyJb}iT-aHIOHH 10 cyab(paT-aHIOHIB, IPH HbOMY 3He0aPBIIOIOTHCS

po3unnu Bkazanux pearentis. [Ipukaan:
5K,S0; + 2KMnO, + 3H,S0, = 6K,SO, + 2MnSO, + 3H,0

+7 +2
2| Mn +5¢=Mn

+4 +6
5 S-2e=S

10

N&zSO3 + Iz + Hzo = NﬁzSO4 + 2HI.
SO;* + 1, + H,O = SO, + 2" + 2H".
His BigHOoBHUKIB. [Ipu Ail BITHOBHMKIB, HANPUKJIA METAJTIYHOT0 HMHKY Y
KHCJIOMY cepedoBHINI, CYJb(iTH BITHOBIIKTHCSA 10 CIPKOBOIHIO:
Na,SO; + 3Zn + 8HCI = 2NaCl + H,S + 3ZnCl, + 3H,0

+4 2

1| S+6e=S

0 +2

3|1 Zn-2e =7Zn

6
CipKOBOJIEHb, 1110 BUILISETHCS, JIETKO BUSIBUTH 110 3amaxy abo 3a MOYOPHIHHSIM
namnepy, 3MOYEHOr0 pO34YMHOM COJIl CBUHLIIO:
H,S + Pb*" =PbS| + 2H"
Hist cipkoBoanio. [Ipu nponyckaHHi CIpPKOBOJHIO Y MIAKUCIEH] pO3UYMHU
cynb(]iTiB BUIAa€ B 0cajl BUIbHA CipKa:
SO;*™ + 2H,S + 2H" = 3S + 3H,0.
Cain nam’saTaTh, 10 Nepe0yBaHHSA B KUCJIUX PO3YMHAX OJJTHOYACHO
cipuucroi kucaotu(H,SO3) i cipkoBoauio (H,S) Hemoxiause. OxHOYaACHO
BOHHU MOKYTh Mepe0yBaTH JIMIIIE B JIY>KHUX PO3YHHAX.
Hist opraniuynux 0apBHukiB. yKcHH 1 ManaxiTOBUI 3eJeHUH (Ta AesK1 1HII
opraHiuHi O0apBHUKH) 3HEOAPBIIOIOTHCSI HEUTPAIBHUMHU PO3YUHAMHU CYJIb(ITIB.
Kucii po3unHu cioyaTky HEHTPai3yIOTh T1IPOKapOOHATOM HATPIlO, a JIyKH1 —
MPOITYCKAHHSIM BYTJIEKHUCIIOTO Ta3y /10 3HeOapBieHHs (peHodraneiny.

Peakuii Tiocynbdgart-aHioHiB.

Jist MmiHepaabHUX KMCJI0T. MiHepanbHI KUCIOTH MpH il Ha TioCcybhat-
aHIOHHM YTBOPIOIOTH TIOCIpYaHy KHUCJIOTY, SIKa PO3KIJIAJIA€THCS HA BOJY, N1OKCH]L
CIPKH Ta CIPKY:

S,05" + 2H" = H,S,0; — SO, + S| + H,O

Hist po3umny HiTparty cpibaa. TiocynbdaT-aHIOH YTBOpIOE 3 10HAMHU

cpibura Oinmumii ocan Ag,S,0;:

4



2Ag" + S04 = Ag,S,03,
binuit ocan Ag,S,;0;3 po3kiiaiaeTbesi, yTBOPIOIOUM YOpHUM ocan Ag,S:
Ag28203l + HzO = AgZSi + HzSO4
His coueii 0apiro. TiocynbdaTr-aHioHU 3 I0HAMU Oapit0 YTBOPIOIOTH Olui
oca:
82032_ + Ba2+ = BﬁSzOgl
Ocan po3unHHui y wmiHepanbHux kuciotax (HCI, HNO;) 3 onHoyacHum

YTBOPEHHSIM 0Caly CIpKH:

BaS,0;] + 2HCI = BaCl, + SO, + S| + H,O
Hist okucHukiB. Tiocynbdar-aHioHu 3HEOAPBIIOIOTH PO3UUH HOTY:
2NaZSQO3 + 12 = NaZS4O6 + 2Nal
28,05 + 1, = S405 + 21

Peakuil kapboHaT-aHioHiB

His minepanbHux kucjaoT. KapOoHaT-aHiOHM TijJ J1€H0 MiHEPAIbHHUX

KHCJIOT PO3KJIaIatoThes 3 BunuieHHsI M CO,:
CO,> +2H = H,CO; — CO,?1 + H,0
[Tpu nponyckanui CO, uepe3 po3unH Ca(OH), (BamHsaHy BoAy) BIIOYyBa€eTbCs
NOMYTHIHHS pO3YMHY, TOMY 1110 YTBOpro€eTbesa CaCOs:
Ca(OH), + CO, = CaCO; + H,O

Hist po3unny cyiabdary marnin. KapOoHar-aHIOHM 3 COJIIMH MarHiro

yTBOPIOIOTH Oimit ocag MgCOs:
CO;>™ + Mg”" = MgCO;
['inpokapOOHaTH JatOTh TaKy Xk PEaKLII0, TIIbKU MIPU KUIT ATIHHI:
2HCO;™ + Mg*" — > MgCO; + H,O + CO,?

Hisi coJieii 6apiro. KapOoHnaT-aH10HU 3 cOIsIMU 0apit0 YTBOPIOIOTH OLTUN

ocax BaCOxs:
CO;> + Ba’" = BaCO;,
Ocaja po3uyuHHUHN y COJSTHIN KUCIIOTI 00 a30THIM KUCIIOTI Ta COJISIX AMOHIIO:
BaCO; + 2H" = CO,t + H,0 + Ba*"
BaCO;+ 2NH,Cl = BaCl, + 2NH; + H,O + CO,1
BaCOs+ 2NH," =Ba*' + 2NH; + H,0 + CO,?1
Peakuil dpocdaTt-aHioHiB

Hisi po3umny HiTpaty cpi6aa. lonu cpibma 3 docdar-anionamu

YTBOPIOIOTH OCaJ )KOBTOT0 KOIb0py Ag;POy:
3Ag" + PO, = Ag;POy4]
Ocaja po3uyMHHUI B a30THIA KUCIIOTI 1 pO3UMHI aMiaKy:
Ag3PO4 + 3H+ = 3Ag+ + H3PO4
AgiPO, + 6NH; = 3[Ag(NH;),]" + PO~

His  marnesianbHoi cymimi. ®ocdar-aHioHn 3 MarsesiajabHOIO
cymimmto (MgCl, + NH;H,O + NH4Cl) yTBOpIOIOTH KpHCTaTIYHUI oOcaj
MgNH,PO, 6isoro KoJIbopy:

HPO,” +NH; + Mg*" = MgNH,PO,|



Peakuii okcanaTt-aHioHIB

Hist po3unny xJjiopuay kajabuiro. OkcanaT-aHIOHM 3 COJIAMHM KaJIbLIiIO
yTBOPIOIOTH Oimii kpuctaniuynuit ocan CaC,0y:
C,04 + Ca’ = CaC,04
Ocaxg po3YMHHUN Yy MIHEpPAJIbHUX KHCIOTaX, HE PO3YMHAETHCA B OLITOBIM
KHUCIIOTI:
CaC,0, +2H" = Ca’" + H,C,0,
Hist coneii 6apiro. OxcanaT-aHiOHH 3 COJIIMH Oapir0 YTBOPIOIOTH Oiuit
ocanx CaC,0y:
C,04 + Ba’ = BaC,04
Ocajn po34MHHUN Y MIHEpaJIbHUX KUCIO0TaX (IIPU KHUI SITIHHI):
BaC204 + 2H+ = H2C204 + Ba2+
Hisst po3unny KMnQ,. Oxcanar-aHioHH B KHCIOMY CEPEIIOBHUII IPHU
HarpiBaHH1 3He0apBIOI0Th po3uyuH KMnOy:
2MnO,~ + 5C,04 + 16H" = 10CO;, + 2 Mn*" + 8H,0

Peakuii apceHaT-aHIiOHIB
Jist HiTpaTy cpibJjia. ApceHaT-aHIOHH 3 COJIIMU Cpi0ja yTBOPIOIOTH 0Ca/]
Ag3AsQO,4 IOKOJIAIHOTO KOJIBOPY:
AsO4” +3Ag" = Ag;AsOq]
Ocan pozunnnuii B HNOj3, y po3unni NHj:
Hist coneii 6apilo. ApceHaT-aHIOHH 3 COJSIMU Oapit0 YTBOPIOIOTH O1uit
ocan Ba3(AsQOy),:
2As04 + 3Ba’ = Ba;y(AsOy)y]
Ocaja po3uyuHHUHN y MIHEPATbHUX KUCIOTAX:
Bay(AsO,),+6H" = 2H;AsO, + 3Ba*"
Hist Mmarne3iaabHoi cymimi. Maruesiansaa cymim (MgCl, + NH; +
NH,CI) yrBoptoe kpuctamiuanii ocax MgNH,;AsO, 61710T0 KOJIBOPY:
AsO,’ + Mg*" + NH,;" = MgNH,AsO,
[IpoBeneHHo peakiii 3aBakaroTh Gocdar-aHiOHH. APCEHIT-aHIOHH aHAJIOTTYHOT
peakKilii He JaoTh.
AgiAsOy + H = 3Ag+ + H3AsOq,
AgiAsO, + 6NH; = 3[Ag(NH;),]" + AsO,~
Hiss  po3umHy ioauay Kagiw. ApceHaT-aHiOH B CEPEOBHUII
koHienTpoBaHoi HCIl OKHCTIOIOTH pO3YMH iomumy Kamito. Mox, 1o
BUJIUISIETHCS, 3a0apBITroe 1map xjopodopmy B GioseTOBUN KOIIp:
AsO,” + 2H" +2I" = AsO;™ + H,0 + 1

Peakuis apceHiT-aHioHiB
Hist po3umHiB cyab@igiB. ApCEHIT-aHIOHH B KHCIOMY CEPEIOBHILI 3
CIPKOBOJIHEM YTBOPIOIOTH JKOBTUM 0caa As,S;:
AsO;”™ + 3H,S = As,S3 |+ 6H,0
Ocan ue po3unnserbes B HCI, po3unnnuii B NHj:
ASzS3 + 3H20 + 6NH3 = (NH4)3ASO3 + (NH4)3ASS3
As;S; + 3H,0 + 6NH; = AsO;”™ + AsS;”™ +6NH, "
Hisi po3uuniB HiTpaTy cpidaa. lonu cpibna 3 apceHiT-aHIOHAMU
YTBOPIOIOTH OCaJ )KOBTOT0 KOJIbOpY AgzAsO;:



3Ag" + AsO; ™= Ag;AsOs)
Ocaj po3YMHAETHCSA B a30THIM KUCIIOTI 1 PO3YHHI amiaky:
Ag3ASO3 + 3HNO3 = 3AgN03 + H3ASO3
Ag;AsO; +3H =3Ag" + H3;As0;
Ag3ASO3 + 6NH3 = [Ag(NH3)2]3ASO3
Ag3AsO; + 6NH; = 3[Ag(NH;),]" + AsOy~
Hist po3uuHy #oay. ApCEeHIT-aHIOHM B CJIA0KOJYKHOMY CEpEIOBUIII
(macuuenuii po3urH NaHCOj; ) 3He6apBitol0Th pO3YHH HOTY:
AsO;™ + 20H™ +1, = AsO,”~ + H,0 + 217
Peakuil xpomaT-aHioHiB | AnxpomaT-aHioHiB
Hisi cojieii OGapiw. XpomaT 1 auxpomaT-aHIOHH 13 COJISIMU Oapiro
yTBOPIOKOTH xKO0BTUH ocan BaCrOy:
Cr042‘ +Ba* = BaCrOy4|
Cr,0,” + 2Ba”" + H,0 = 2BaCrO, |+ 2H"
Jist po3unny foauay KaJjir. J[MXpoMar-aHIOHU Y KUCIOMY CEpeIOBUIIL
okucioTh po3unH Kl go BimbHOrO Homy, sikuil 3abapBiiroe XJI0podOpMHMUIA

map y 4epBOHO-(10J€TOBUHN KOJIp:
Cr,0,” +14H" +61" = 2Cr’" + TH,0+31,

Peakuii cunikaT-aHioHiB

Hist coneii dapirw. CuinikaT-aHIOHH 3 COJSIMU Oapil0 YTBOPIOKOTH OLIUi

ocazx BaSiOs:
Si0;” + Ba®" = BaSiO;

Ocan po3KJIaJa€eThCs i II€I0 KUCIOT 1 YTBOPIOE 0cajl 3MiHHOTO ckiany nSiO,
.mH,0 (s cnpomenns nuiyTh H,S103):

His coseii amoniw. CoJli aMOHIIO BUJUIAIOTH 3 PO3YUMHY KPEMHIEBY
KHCIIOTY:

N&zSiO3 + 2NH4C1 = HleO3l + 2NH3 + 2NaCl
Si032_ + 2NH4+ = HQSIO3 + 2NH3

Peakuii TeTpabopaT-aHioHiB i MeTabopaT-aHioHiB
3a0apBiieHHs1 moJyM’sl. Peakiiss BHUKOHYeTbCA '"CyXuM'" IIISXOM.

Terpabopar-aHioHn uu OoOpaT-aHIOHM NpH JAll KOHLIEHTPOBAHOI CIpYaHOI
KHCJIOTH 3 €THJIOBUM CIIMPTOM YTBOPIOIOTH €THIIOBUH edip OOpHOI KHUCIOTH,
KU 3a0apBITIOE TIOTYM sl B 3€JICHUI KOJIIP:

N32B407 + HzSO4 + 5H20 = 4H3BO3 + Nast4
H3BO3 + 3C2H5OH = (C2H5O)3B + 3H20
Hist coneit Oapiro. TerpabopaT-aHiOHM 3 COJSIMU 0apit0 yTBOPIOKOTH
O1mit ocan MeTa60£)aTy 6apiro Ba(BO,),:
N32B407 T+ B&Clz +3H20 = Ba(BOg)zl + 2H3BO3 + 2NaCl
B,O; + Ba’" +3H,0 = Ba(BO,),| + 2H;BO;
JI71s1 611bII MOBHOTO OCAXKEHHS PEAKIII0 MPOBOJISATH B JIY)KHOMY CEPEAOBUIIII:
2H;BO; + 20H™ + Ba®" = Ba(BO,), + 4H,0
Ocaja po3yuHHUHN y MIHEPATbHUX KUCIOTAX:
Ba(BO,), + 2H" + 2H,0 = Ba*" + 2H;BO;



Peakuis pTopua-aHioHiB
Hist coneir 0apiro. @ropua-aHioHu 3 coyiIMH Oapit0 yTBOPIOIOTH OlIUi
ocaj BaF,:
Ba®" + 2F = BaF,|
Ocaj po3YMHSETHCS B MIHEPAJIbHUX KUCIOTaX:
BaF, + 2HCI1 = BaCl, + 2HF
BaF, + 2H" = Ba’" + 2HF
Hisi cipuanoi kucjaoTu. YTBOpeHHs1 (Topuay kpemuiw. [lpu nii
CIpYaHOi KHUCJIOTH Ha (TOPHUI-aHIOHU YTBOPIOETHCS (PTOPUCTUN BOJEHB, SKHIl
B3a€MO/II€ 31 CKJIOM MPOOIPKHU 1 yTBOPIOE ra3onoaioHuil propu KpemHio. Bin
pearye 3 BOJIOIO 1 yTBOPIOE I'eJib KPEMHIEBOT KUCIOTH:
C&Fz + HQSO4 = CaSO4 + 2HFT
Si0, + 4HF = SiF,1+ 2H,0
SiF, + 3H,0 = H,Si0; +4HF

PEAKLIT AHIOHIB APYIOi AHANITUYHOI rPYNU
Peakuii xJ0pua-anionis
Hiss po3uuniB HiTpaTy cpidaa. Xiopua-aHionn 3 1oHamMu cpibna
yTBOpIO10Th O1nmit ocag AgCl:
CI"+Ag' = AgCl|
Ocaj po34MHSETHCS B PO3UMHI amiaKy:
AgCl + 2NH3 = [Ag(NH3)2]Cl_
AgCl+ 2NH; = [Ag(NH;),]" + CI”
Peaxuii Opomin-anionis
Jis po3uuny Hitpaty cpidaa. bpowmin-anionn 3 ioHamu cpibia
YTBOPIOIOTH XKOBTHUH ocan AgBr:
Br + Ag = AgBr|
Ocan moraHo po34MHSETHCA B PO3YMHI aMiaky, 100pe PO3UMHSIETHCS B PO3UMHI
TiOCYJIb(paTy HATPIIO, yTBOPIOKOYM KOMIUIEKCHY cllib Nas[Ag(S,;03),]:
AgBI' + 2Na28203 Na3 [Ag(SZOj,; ] + NaBr
AgBI' + 28203 [Ag(SQO3)2 + Br~
Hist okucHukiB. [Ipu naii okuCcHUKIB (XxJ0pamiH, abo XJIOpHa BojJa, abo
NepPMaHTaHAT KaJli0) Y KUCIOMY CEpeIOBHUII OpOMiI-aHIOHH OKHCIIOIOTHCS 10
BUIbHOTO Opomy. BinpHuii Opom 3a0apBiio€ IIap OPraHiuHOIO PO3YMHHHUKA
(Hampukian xyuopodopMy) y Oypuii Komip:
2KBr + Cl, = Br, + 2KClI
2Br + C12 = BI'z +2CI°
Peakuil nogua-aHioHis
Jist po3unHy HiTpaTy cpidJa.
Honua-anionn 3 ionaMu cpi6ia yTBOPIOIOTE KOBTHI ocax Agl:
I+ Ag =Agl|
Ocaz He pO3UMHAETbCS y PO3UMHI amiaky(BIAMIHHICTb BiJl XJIOPUIY Ta OpoMiay
cpi6na). Mommn cpibna posumnsieTbcss B po3umHi TiocynbhaTy HaTpiio abo
1[1aH1/1aX, YTBOPIOKYH PO3UYMHHI y BO1 KOMILJIEKCH1 CITOTYKH:
AgI + 2N328203 Na3 [Ag(SZO3 + Nal
Agl +28,05" = [Ag(S;03)) + 17



Agl +2NaCN = Na[Ag(CN),] + Nal
Agl +2CN™ =[Ag(CN),|" +I"

Hisi oxkucHukiB. /[0 po3umHy, SKHH MICTUTh HOJHMI-aHIOHH IOJAIOTh
po30aBJieHy CipyaHy KUCIOTY (IJI1 CTBOPEHHS KHCJIOTO CEpEIOBHINA), PO3UYUH
NaNO,; a6o FeCl; i xmopodopm abo iHIIUN OpraHIYHUNA POYUHHHK, KU HE
3MIIIYEThCSA 3 BOAOK. [Ipu 300BTYBaHHI Takoi CyMilll IIap OPraHivHOIO
PO3UMHHMKA 3a0apBIIOETHCS Yy (PIOJIETOBUMA KOJIp HOJOM, IO YTBOPHUBCS B
pe3yibTaTi peaKimi:

2Nal + 2NaNO, + 2H,S0, = I, + 2NO + 2Na,S0, + 2H,0

-1 0
1|21-2e=1,

Jist couseii cBMHIIO. Moana-aHioHH 3 iOHAMM CBUHIIIO YTBOPIOIOTbH JKOBTHI
ocan Pbl, . Bi# po3unHHMI Tpy HarpiBaHH1 y MIAKUCIEHIM OLITOBOIO KUCIOTOI BOJI, a
MIPU OXOJIO/PKEHH1 3HOBY BHUIIAJIA€ Y BHUTJISAI 30JIOTUCTUX JTyCOUOK (peakilis "30710TOro
pomty"):
"+ Pb”>" = Pbl,|
Peakuii cynbia-aHioHis
His po3uuny HiTrpary cpidaa. Cynbdig-anionn 3 ioHamu cpidia
YTBOPIOIOTH OCaJ YOPHOTO KOJIbOpY Ag)S:
S™+2Ag = AgS|
Hist coueii kaamiro. Cynb(dii-aHIOHU 3 10HAMHU KaJMil0 YTBOPIOIOTH 0CaJ
®KOBTOTO KOJTbopy CdS:
S*+ Cd* =Cds|
Hist kueaiot. [Ipu A1l KUCTOT YTBOPIOETHCS CIPKOBOACHb, SIKUI MOXKHA
BUSIBUTH TI0 XapaKTEPHOMY 3araxy abo MOYOPHIHHIO Tanepy, 3MOYEHOTO
aleTaToOM CBHUHITIO:
Na,S + 2HCl1 = 2NaCl + H,S1
S* +2H" = H,S?1
H,S + Pb(CH3COO), = PbS| + 2CH;COOH
Hiss  po3umHy HiTponpycuay Hatpio. Hitponpycua  HaTpiro
Na,[Fe(CN)sNO] Bzaemonie i3 cyibdig-aHiOHAMU, YTBOPIOIOYM KOMIUIEKCHY

crionnyky Nay[Fe(CN)sNOS], mo Mae uepBoHO-(hi1071eTOBE 3a0apBICHHS:
Na,S + Nay[Fe(CN)sNO] = Nay[Fe(CN)sNOS]



PEAKLII AHIOHIB Il AHANITUYHOI TPYNA
Peakuil HiTpaT-aHioHIB
Hist po3unny pudeninaminy. HitpaT-anionu 3 nudeHiamiHOM Aar0Th
CUHE 3a0apBieHHs po3uuHy. [lell edeKT MosSCHIOEThCA TakK: MPU [1i OKUCHUKIB

Ha nudeninamin CIIOYaTKy YTBOPIOETHCS 0e30apBHa CIIOJTyKa
nudeH1n0eH3uIuH.

H H H
: omons, (C—)—~40)
JAudeninamin JAudenindensnaua

[ToTiM nudeHInOeH3uIMH OKUCITIOETHCS, YTBOPIOIOUH 3a0apBIIEeHy B CUHIN KOJIp
CHOJNYKY, SIKa Ma€ TaKy TpHUBIlaJIbHY Ha3By: "audeHOeH3uauH QioaeToBmii":

O+O-0-+0 === O—O-00

JAundeniioensnaun JAndenisioensnaun
¢pioneroBmi
Hdiss  cogeii 3amiza (II). Hirpar-aHionu y KUCIOMY CepeIOBHIII
BIIHOBIIIOIOTHCS costsimu 3aimi3a (II) no oxcuny azory (I1):
2NaNO; +6FeS0, + 4H,S0, = 3Fe,(SOy); + 2NO + Na,SO, + 4H,0
+2 +3
6| 3| Fe-le=Fe

+5 +2

2| If N+3e=N

Torim oxenn azoty(Il) yrBoproe 3 ionamu Fe*' HecTiiiky KOMIUIEKCHY CIIONYKY,
sKa Ma€ TEMHO-KOPUYHEBE 3a0apBIICHHS:
NO + FeSO, = [Fe(NO)]SO,

Y npobipky 3 pO3YMHOM, IO AHATIZYETHCSH, KIAAYyTh KPUCTAIUK CYIb(hary
zami3za(ll). ITo ctinmi mpobipku o0epeHO HAIMBAIOTh KOHIeHTpoBaHy H,SO,.
Ha mexi cipuana xuciota — po3uuH yTBoproeThesi Oype kuibiie [Fe(NO)|SO,.
Takuit edpexT naroTh Takoxk aHioHH NO, . Tomy anionn NO,~ Tpeba BHAAUIUTH
(momaroteNH4Cl 1 HarpiBaroTh po34nH) NeEpI, HIXK BU3HAYaTH aH1OHU NO;~

His BignoBHuUKiB. HiTpaT-aHionn mnpu mii aglOMIHIIO YU IIMHKY B
JTY>)KHOMY CEpEOBUIIl BITHOBIIOIOTHCS /0 aMiaky, SIKUH JIETKO BHSBUTH IO

3anaxy a0o BIIOMUMH XIMIYHUMU PEAKI{ISIMHU:
NaNO3 + 4Zn + 7NaOH + 6H20 = 4N32[ZH(OH)4] + NH3

0 +2
41 Zn-2e=7n
+5 3
1] N+8 =N
8
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Peakuist HiITpUT-aHioHIB
Hiss kmeaor. Hitput-aHioHM npu Aii KUCJIOT YTBOPIOIOTH a30TUCTY
KHCJIOTY, SIKa PO3KJIa1al0ThCsl Ha OKCUIM 30Ty 1 BOAY:
2NO,™ +2H" = 2HNO,
2HNO, =NO, + NO + H,0O
Jist po3unny anTunipuny. HiTpur-aHioHU 3 aHTUIIIPUHOM YTBOPIOKOTh Y
KHUCIIOMY CEpPEOBHILI HITPO30AHTHUIIIPUH 3€JIEHOT0 KOJIbOPY:

= +HNO, T > =
H3C/N\ /C 0 2 H3C/N\N/C_O +H20
| I
CeHs CeHs
AHTHIIIpUH Hirpo3oanTunipun

Jist po3uuHy nmepMaHraHarty kKaJirw. HiTpuT-aHioHH B KUCIIOMY CEpEeIOBMILI
(Ha BIIMIHY BiJ HITpaT-aHIOHIB) 3HEOAPBIIOIOTH PO3UHH MEPMAHTAHATY KaIIO:

2MnO; + 6H" + 5NO,™ = 2Mn*" + 3H,0 + 5NO;™

Hist x10puay amoHito. HiTput-aHioHU B3a€EMOAIIOTH 3 XJIOPUIOM aMOHIIO MpU
HarpiBaHHI 3 YTBOPEHHSIM BUIHHOTO a30TY 1 BOJIH:

NH," +NO,” =N, + 2H,0
[Is peakuiss BUKOPUCTOBYETHCS ISl BUAAJIECHHS HITPUT-aHIOHIB 13 CyMilll, sKa
MICTUTh HITpaT-aHIOHHU.

His anoMiHil0 B Jy:KHOMY cepeloBHINi. Y JIy)KHOMY CEpEIOBHIII
QTFOMIHIN BITHOBIIIOE€ HITPHUT-aHIOHM 10 aMmiaky (QHaJOriYHO B3aEMOJIIIOTH 1
HITpaTH):

NO,”+2A1 + OH™ + 5H,0 =2[A1(OH)4]” + NH371.

His po3umny ioauay kaJjiw. Jlo posuuny, skuii Mictuth NaNO,
nomatote KI 1 posbaBieHy cipuaHy KHUCIOTY (A7 CTBOPEHHS KHCIIOTO
cepenoBuia), 1 xymopoopm abo IHIMMI OpPraHIYHWN PO3UYMHHUK, SKUA HE
3MIIIYy€eThC 3 BOJoto. Ilpu 300BTyBaHHI Takoi CyMilll IIap OPraHIYHOTO
PO3YMHHUKA 3a0apBIIOETHCA Y (DIOJETOBHM KOJIp HOAOM, IO YTBOPHUBCS B
pe3yJIbTaTi peaKilii:

2N8.N02 + 2KI+2H2$O4 = 12 +Na2804 +K2$O4 +2NO+2H20

PEAKUII AHIOHIB OPFAHIYHUX KUCNOT

Peakuisa aueTtaT-aHioHIB

Peakuia erepudikamii. I[lpuy naii Ha ONUTOBY KHCIOTYy €TaHOIY B
MPUCYTHOCTI KOHIIGHTPOBAHOI CipuaHOi KHCIIOTH YTBOPIOETHCS CTHIIALICTAT 3
XapaKTEPHUM 3aMaXOM:

CH;COOH + C,Hs;OH —2%% 5 CH;COOC,H; + H,0

Hist po3uuny xjopuay 3ajaiza (III). Auerar-anioHn y HEUTpaTbHUX
po3unHax 3 ioHamu 3amiza (III) yTBOpIOIOTH KOMIUIEKCHY CIIOIYKY Oyporo
KOJIbODY [(CH3COO)6FG3(OH)2]C1

3FeCl; + 8CH;COONa + 2H,0 = [(CH;COO0)¢Fe;(OH),]Cl + 8NaCl +

2CH;COOH
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3Fe’" + 8CH;COO0™ + 2H,0 = [(CH;CO0)¢Fe;(OH),]" + 2CH;COOH
Jist kucJoT. Anerar-aHiOHHd NpHU All MIHEPAIbHUX KHUCIIOT YTBOPIOKOThH
OLITOBY KHCJIOTY, SIKY JIETKO BUSIBUTH I10 3aI1axXy:
CH;COO™ + H" = CH;COOH
Peakuil TapTpaT-aHioHiB
Jist po3uuHy xsopuay kajirw. TapTpaT-aHIOHH — 11€ KMCJIOTHI 3aJIUIIKH
BuHHOI Kucjaotu H,C4H4Og:

0]
TZOH
H—Cl;-OH
H—C|)—OH
Ci\_OOH

3 XJOpHIOM Kalil0 TapTpaT-aHIOHM YTBOPIOIOTH XapaKTepHUN  Ouuit
kpuctamiuanii ocax KHC4H4Og:
KCI + NaHC4H406 = KHC4H406l + NaCl
Hiss  pe3opuuny. TaprpaT-aHiOHM yTBOPIOIOTH 3 PE3OPIUHOM ¥
MPUCYTHOCTI KOHIIEHTPOBAHOI CIpYaHOi KUCJIOTH YepBOHE 3a0apBICHHS.

Peakuil umtpaTt-aHioHiB

His xgopuay kaabuiro. [lutpar-aHioHM — ¢ KHCIOTHI 3aJUIIKA
TPbOXOCHOBHOT TUMOHHOI1 Kuciotu H3;CgHs07:

[Ipn nomaBaHHI O HEWTPAIBHOTO PO3UYMHY IUTPAT-aHIOHIB XJIOPUIY
KaJIbLII0 PO3YMH 3aJHUIIAETHCS MPO30PUM, MPU KUI SATIHHI YTBOPIOETHCS OLIMIA
oca:

2N33C6H507 =+ 3C3C12 = Ca3(C6H507)2L + 6NaCl
Ocan Cas(C¢Hs507), po3unHsieTbCs B CONISIHINA KUCIIOTI:
Ca3(C6H5O7)2l + 6HCI = 3C3C12 + 2H3C6H507
Peakuii 6eH3oaT-aHioHiB
Hist po3umny xsopuay 3ajiza (III). beHzoar-aHioHM — 1€ KHCIJIOTHI

3QIUIIKA OEH30MHOT KUCJIOTH
o}
//
C\
OH

benzoar-aHnionu y HelTpaibHOMY cepefoBuili 3 ionamu 3aiiza (III) yrBoprooth
0CaJl POKEBO-KOBTOI'0 KOJIbOPY:

12



@)
3 C// +FeCl; —> O‘Fe/o/ o + 3NaCl
- |
O-Na Q
o//C
a0o 3CsHsCOONa + FeCl; = Fe(C¢HsCOO); + 3NaCl

Peakuii caniunnaT-aHioHiB
Hist po3uuny xuopuay 3amaiza (III). Camiuunar-aHioHH — 1€ KHCIOTHI
3aJTUIIKHU CATIUIOBOT KUCIIOTH:

N
OH
Jnis 3py4HOCT] (hopMyITy CamiiIOBOi KUCIOTH mo3HadatoTh HSal, a kucnotuuit

3aIUIIoK — Sal™.

Caninunar-anionn yTBOproroTh 3 ioHamu 3amiza (III) cmomyku, 3abapBiieHi B
3QJIEKHOCTI BiJ KOHIEHTpAIlli CcalilWIaT-aHIOHIB BiJI CHHBO-(P10JIETOBOTO
KOJIbOPY:

+
OH O—}:e
| /O-Na + FeCl; —> | /O Cl_ + NaCl + HCl
\\O C\\O

710 4€pPBOHO-(D10JIETOBOTO KOJIBOPY:
3NaSal + FeCl; = Nas[Fe(Sal);] + 3HCI

AHANI3 CYMILI AHIOHIB

AHaJli3 CcyMillll aHIOHIB TOYMHAIOTH MICIS TOTO, SIK TMPOBEIU aHami3
KaTioHiB.. Hanpukinaz, sIKIIo 3HaiieH1 B po34nHi KaTioHH 0apito, CTPOHIiI0 a0o
CBUHI[IO, TO B HhOMY He MOXe OyTu amiomis SO, . HasBHiCTh y po3umHi, 110
aHanmizyeThes, Kationis Ag” a6o Hg,” € 03HaK0I0 TOTO , 110 Y IIbOMY PO3UMHI HE
MoXe OyTH THX aHiOHiB, ki 3 kaTionamn Ag' un Hg,”" yTBOPIOIOTH HEpO3UHHHI
couti(xJop, Opom, o1 TOIIIO).

AHaJli3y aHIOHIB 3aBa)KalOTh Mailke BC1 KaTIOHM KpIM Kallilo, HATPIIO Ta
amMoHit0. [IprunHOIO 1IBOTO € Te, IO JACSAKI KaTIOHU 3/IaTHI YTBOPIOBATH OCAJIU 3
aHIOHAMU, MarTh 3a0apBJICHHSI, MPOSBIAIOTH OKHWCHO-BIAHOBHI BJIACTHUBOCTI,
JIns BHUOAJIGHHS KATIOHIB JIy’KHO3EMEJIbHUX, BaXXKUX METaJIIB MPOBOJATH
"comoBy BUTSKKY'". {711 IbOTO pO3YMH JOCHIKYBAaHOT PEYOBMHU KHII STATH 3
po3unHoM Na,CO;. Ilpu 11poMy aHIOHM 3QJIMINAIOTHCS B PO3YMH, a KATIOHU
YTBOPIOIOTH  BIATOBIAHI CIOJYKH, SIKI HE PO3UYHUHAIOTHCA (KapOoHATH

rigpokcuim abo ocHoBHI coii) Ilpuxnanu:
Ba® + CO;> = BaCO;|
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Fe*" + CO;> =FeCO;|
4FeCO;3 + 6H,0 + O, = 4Fe(OH);| +4CO,

[SnCl]*™ + 2CO5> + 2H,0 = Sn(OH)4| + 2CO, + 6CI”

Bunstkom € xartionu IV anamitumunoi rpynu. Ilicias BigauieHHs ocany B
¢inbpTpaTi 3aNUmaTeCs aHioOHU. B boMy my’kHOMY po3unHi BikpuBaioTh NO;™ i
NO,™ . TlotiM po34MH HEUTPAI3YIOTh PO3BEIACHOIO a30THOI KHUCIO0TOW. [lpu
IPOBEJCHHI "COIOBOT BUTSDKKH'"' B PO3UMH BBOAATHCA KapOOHAT-aHIOHHU, TOMY 10
i€l omepailii B OKpemidl mopiiii po3uynHy BHU3HAYAIOTh HASBHICTH KapOOHAT-
aHI1OHIB.

BinburicTe aHIOHIB 3HAXOJATH IPOOHUM METOJIOM, aJie B IIEBHII
MOCJTIJOBHOCTI, TOMY 1110 IPUCYTHICTh OJHUX aHIOHIB 3aBa)KA€ BiJIKPHUBAHHIO
1HmmXx. HaBeneHnii HU»K4e X1J1 aHaI13y aHIOHIB Iepeadayae aHalli3 Ha aHIOHH
PO3YMHY, KU MICTUTB COJIl HATPIIO, KaJlit0 a00 aMOHI0, TIPH BIJICYTHOCTI Y
PO34MHI KaTIOHIB METAaJIIB, K1 3aBaXKAIOTh aHaI13y aHIOHIB.

Iomepenni pocainum. Bume 3a3Hadanoch, 110 aHali3  aHIOHIB
BIIPI3HSETHCST  BiJ aHami3y KarioHiB. J[Jsg aHIOHIB, SIK TIpaBUJIO, HE
BUKOPUCTOBYIOTh CHUCTEMaTUUYHMM X1A aHamizy. Po3auieHHd Ha rpynu
BUKOPUCTOBYIOTh JIMIIE IS TOrO, 100 MOXXHA OyJ0 mMicisi TPOBEICHHS
IPYNOBUX peakliid NEePeKOHATHCh Yy HAsSBHOCTI YW BiJICYTHOCTI MEBHOI Ipyna
anioniB. [Iliciie 1pOro 3a JONOMOIOK OKPEMHX XapaKTepHUX peakuii
BUSIBJISIFOTH MOYKJIMBI @HIOHH IIi€T aHATITUYHOT TPYIIH.

KpiMm rpymoBux peakuiii, € psag mpoo, siki Tpeba MpOBECTH Ha MOYATKY
BUKOHAHHSI aHAJII3Yy CyMIIIl aHIOHIB. 3a JOMOMOTO0 IUX MPOO MOKHA 3pOOHUTH
BHCHOBOK IPO BIJICYTHICTh 200 HAsBHICTh THX YM 1HIIUX aHIOHIB.

BuszHavyeHHsl peakuii cepegoBHINA Y JOCJHIIKYBAaHOMY po34uHi. [0
npoOy Tpebda poOuTH MEPIIor, 00 3aJEKHO BiJl peakliii cepeoBUIla PO3UHHY
MO>KHA 3pOOUTH BUCHOBKH PO BIJACYTHICTHh a00 HasIBHICTh OaraTbOX aHIOHIB.

SIKIo peakiisi AOCTIIKYBAaHOIO PO3UMHY KHUCIIAa, TO B HbOMY HE MOXKYTb
OyTH aHIOHU CIAOKMX KHUCJIOT, @ TaKOXX Y PO3YMHI HEMAa€ aHIOHIB, COJl SKHUX
PO3KIIaIat0THCSI KUCJIOTAMH: CO32_, NO,, Sz', SO32_, 82032'.

S0 K peakiiisi TOCHiIKyBaHOTO PO3YMHY JIyKHA, TO B PO3UYUHI MOXKYTh
OyTu Bcl aHioHU. ToJl MPOBOJATH HACTYIHI HoNepeaHi Aocaigu. Y MpoOipKy
BHOCSTH KIJIbKa KpAaIUIMH JOCHIDKYBAaHOIO pO34MHY, AoAaroTh0,5mi 2 H.
po3uMHy CipyaHoi KuCHOTH(c(3H,SO,)= 2MOIB/I) 1 CTapaHHO IIEPEMIIIYIOTh.

Axiio Npu BOMY HE CHOCTCpiFaETBC}I HISKUX 3MIH, TO HiIrPiBalOTh PO3YHUH 1
CIIOCTEPIraloTh 3a 3MIHAMM, K1 MOXKYTbh BiIOyBalOThCS Yy npo61pu1 (yTBOpEHHS
Oynp0arok rasy, 3MiHa 3a6aaneHH;1) [Ipu EOMY MO>KJIMB1 TaKi BUTIQJIKH:

1. BuaineHHs razy CBIAYMTH MPO HASIBHICTH OJHOTO a0O0 KUIBKOX AaHIOHIB:
CO;™, S, SO, S,05%, NO,~ Tomo. 3a 3amaxoM i KOJILOPOM Ta3iB, SKI
BUJIUISIIOTHCS. BUSIBJISIIOTh HAsIBHICTh OKPEMUX aHIOHIB:

a) 3anax TyxJjux semp (H,S) cBimunTh Npo HaABHICTH CyJb(]il-aHIOHIB;

0) 3anax cipuuctoro razy (SO,) (Sk mpu 3anajarOBaHHI CIPHHUKIB) CBIIUYNTH
PO HASIBHICTH CYJIb(IT-aHIOHIB 1 TIOCYJIb(aT-aHIOHIB 400 OJHOTO 3 HUX;

B) Oypuii komip razy (NO,) BKkazye Ha IPUCYTHICTh HITPUT-AHIOHIB;

I') KOJIM HEMa€ HISIKUX JIETKMX KHUCIOT 3 PI3KUM 3amaxom, TO Big Ail
CIpYaHOi KUCJIOTH MOKE 3'ABUTHCS 3amax OLTY, U0 CBIIYUTH MPO HASBHICTb
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arerar-aHioHiB.

2. Skmo npu JoJaBaHHI CIpYaHOI KHUCJIOTH Ta3u HE BUJUIAIOTHCS, TO 1I€
CBITYUTH TPO BIJICYTHICTH YCIX 3a3HAYCHUX BHIIC aHIOHIB.

BusiBjieHHs1 aHIOHIB OKMCHMKIB. SKIIIO pO34MH, 110 aHANI3YEThCS, HE Ma€
3a0apBJIEHHS, TO POOJISITH BUCHOBOK PO BIICYTHICTh Y TAKOMY PO34YMHI aHIOHIB
CrO4* (xoBTOro xombopy), Cr,0;*~ (opamkeBoro konbopy), MnO,~ (depBoHO-
(1051€TOBOTO KOJIBKOPY). JlJ1s1 BU3HAUEHHS aHIOHIB OKHUCHHUKIB BUKOPHCTOBYIOTH |
%-HUN PO3YUH KPOXMAIO 1 PO3YMH Hoauay Kaiiro. [IpuaaTHICTh IUX pO3YMHIB
JUIsl BU3HAYEHHS AHIOHIB OKHCHHUKIB TMEpEBIPAIOTh TakuM 4YUHOM. Kijibka
KpaIUIMH pO3YMHY WOAMAY Kajil0 BHOCATH B OKpeMY MpPOOIpKY, MIAKUCIIOIOTH
HOT0 COJISTHOIO KHCIIOTOIO 1 IOAAOTh 1—2 KpariuHU po3urHy Kpoxmaio. [1pu
bOMY KpOXMaJlb HE NMOBUHEH CUHITH, TOOTO HE MOBUHHO OYTH BUIBHOIO HONY.
[Ticns Takoi mepeBipKU peareHTIB MPOBOJATH BU3HAYCHHS aHIOHIB OKHUCHUKIB.
Jnst uporo o 1 -2 kpamenb JOCIIIKYBAHOTO PO3YMHY JOAAIOTH  PO3UMH
constaoi kucnotu (¢(HCl) = 2momw/m) g0 kucioi peaxiiii, moTiM J01al0Th 2 — 3
kparii 1%-ro po3unHy Kpoxmamio 1 3 — 5 Kpamenb po3uMHYy HOAUAY Kaliio.
[TocuHIHHS PO3YMHY CBIIYUTH MPO HASBHICTh Y PO3YMHI OJAHOrO a00 KUIBKOX
AHIOHIB OKHCHHKIB: Cr042', MnO,~, NO,™ 1 AsO,* Tomo.

BusiBiienHsi aHioHiB-BiTHOBHMKIB. J[0o 2 — 5 Kkpamenb IOCHIIKYBaHOTO
pO3YMHY JOJAIOTh PO3YMH Cipuanoi kuciotd (c(3H,S0,)= 2monw/m) 10

HeUTpasibHOi peakmii 1 = 0,5mn Hammumky. [loTiM noparoTh KparuiMHAMH
pPO3YMH TIEpMaHTaHATy Kajilo. 3HEOApBJICHHS PO3YMHY IEPMAHTAHATYy Kaliio
CBIIYUTH MPO HASBHICTh OAHOTO a0O0 KUIBKOX aH1OHIB-BIJHOBHHKIB: SZ', 8032‘,
$,05°, NO,” , AsO,” Tompo. SIKII0 pO3UMH 3HEOAPBIIOETHCS JIMIIE IIPH
HarpiBaHHi, TO 11€ O3HAYAE, [0 B HHOMY € OKCaJlaT-aHIOHHU.

Sxuo nobasieHa KparuiMHa epMaHraHaTy Kajiilo He 3He0apBIIIOEThCSA HABITh
IpYU MiAIrpiBaHHI PO3YMHY, TO POOJATH BHCHOBOK MPO BIACYTHICTH aHIOHIB-
BIJTHOBHHUKIB.

Busipienns auioniB I rpymm. [lo oxpemoi mpoOu HeWTpaibHOTO abo
C1a0KO-JTy>KHOTO JOCIIHPKYBAHOTO PO3YMHY JO0JIAI0Th PO3YMH XJIOPHUIY Oapiro.
Ko J0CHiKyBaHUM pPO3UYMH Ma€ KUCIY peaklilo, TO HOro cro4yaTrky
HeUTpanizyoTh. HeliTpanizyBaru Halikpaiiie po34rnHOM TiApOKCHITY Oapiro.
YTBOpeHHs ocay Micisl ToJAaBaHHS XJOpHUAY Oapit0 CBIIUUTH MPO MPUCYTHICTh
anioHiB | rpynu. fKio ocaa He yTBOPIOEThCS, 1€ O3HAYAE, 10 aHIOHH | rpynu
BicyTHi. Coig mam'sitaTu, 1o 6opaT-aHIOHH 1 TiIOCYIb(]aT-aHIOHU 0CAKYIOThCS
y BUIJISAA1 OapieBUX COJIEH JiMIIE 3 JIOCUTh KOHIEHTPOBAHMX po3uuHIB. OTXKeE,
KOJM HaBiTh TMICJIS J0JaBaHHS XJOpUAYy Oapito ocaa He 3'IBUThCSA, Tpeda
POPOOUTH OKpeMi peakiiii Ha OopaT-aHIOHH 1 TIOCYJIb(haT-aHIOHH.

Ocan, 1m0 yTBOpUBCS IpH J1i XJIOpHay Oapiro, NEPEMIIIYyIOTh 3 PO3UHMHOM 1
YaCTUHY CYMIIIIl TIEPEHOCATh y YUCTy MpoOipky. [o miei mpobu gomaroTs 2 H.
COJISTHOT KMCJIOTH JI0 KHMCJOi peakiii 1 1 mil HaaMIIKy KUCIOTH. SIKIIo ocan
MOBHICTIO PO3UYMHUTHCS, 1€ CBIIYUTH MPO BIICYTHICTH Cyib(aTy, a KOJIU OCa
HE PO3YMHHUTHCS B COJSHIA KHUCJIOTI, 1I€ O3HA4ae€, MO0 B JIOCHIIKYBAHOMY
PO34MHI € CyJIb(aT-10HH.

Ho apyroi mpobu 3 ocagoMm Oapi€eBUX COJ€H T0AAlOTh OITOBOI KHCIIOTH.
SIKImo ocaj pO3UMHUTHCS TMOBHICTIO, II€ O3HAYa€, M0 B JOCIIIKYBaHOMY
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po3unHi BincyTHi cyabdar-anionn, takox anionn: CrO4>~, C,0,, SO i F~ (ui
aHIOHW YTBOPIOIOTH COJi 0apit0, SKi HE PO3UYHMHSIIOTHCS B OITOBIA KHCIIOTI).
Komnm x ocam He pO3UMHSETHCS B OITOBINA KHUCIIOTI, 11€ CBIIYUTH PO HASBHICTH
OJTHOT0 a00 KUIBKOX 13 IIUX aHIOHIB.

[Ticng Takoro momepeaHbOro JOCHIIKEHHS! MPOPOOJISIOTh OKpEeMi peakilii Ha
KOXKHUM aH10H, BIJICYTHICTb SIKOTO HE JIOBEJICHO.

BusiBsienns anionis Il rpynm. /{o 3 — 5 kpanens A0Caia)KyBaHOTO PO3UUHY
JI0JIal0Th PO3YMH HITPATy Cpibiia 1 CIOCTEepIraroTh 3a YTBOPEHHIM ocaay. SIKIno
YTBOPUBCS YOPHUI 0caJl, 1€ CBIJYUTH PO HASIBHICTD Cyb(ia-10HiB. Komn x
CIOYaTKy YTBOPUBCA O1IMii Ocajl, IKUW MOCTYIOBO KOBTi€ | opHie, 11e €
03HAKOI0 HAasIBHOCTI aHI1OHIB TiocysbdaTy. B 1110 camy npoOipKy 104al0Th
a30THO1 KUCJIOTH; SKIIO OCal HE PO3YMHSIETHCA, 1€ O3HAYAE, 110 B
JOCIIKYBaHOMY po34HHi € aHioHu Il rpymu; Koimu ocal MOBHICTIO
PO3UYMHSETHCS B A30THINA KUCIIOTI, aHloHIB Il rpynu Hemae.

Sxmo B po3uuHi € cynbcpm -10HH, MPOBOJATH APYTY crpoly: 3 — 5 Kpaneb
ILOCJIIIL)KyBaHOFO posumHy HiKUACTIOITh a30THOI0 KHUCIOTOK 1 MiAIrPIBaIOTh,
mo0 BUAUIMBCA CipKOBOAEHb. [loTiM m0AaroTh pO3YMH HITpaTy cpidna o
MOBHOTO OCa/KeHHsI aHioHIB Il rpymu (HeBenwKWii HAJJIWIIOK 10HIB Cpibia).
YTBopeHI/Iﬁ ocal BiAPUIBTPOBYIOTH 1 OOPOOJSIOTE PO3YMHOM Kap60HaTy
amoHit0. DITBTPYIOTh YaCTHHY pO3YMHY, JAOAAIOTH Opomigy Kajio i
M1JKUCITIOITh a30THOI0 KUCIOTO0. SIKIIO PU I[bOMY YTBOPIOETHCS OCajl, TO 1€
O3Hayae, 110 B IOCIII)KyBaHOMY PO3UYHMHI € XJIOPUI-10HH.

[licns 1mpOro mMPOpPOOJNIAIOTH peakilii Ha OKpeMi 10HHM, SK OMHCAHO MPH
PO3IJIsil peakilii Ha BIAMOBIAHI aHIOHHW. Y Cl 1HIII aHIOHHM, .BIJICYTHICTh SIKUX HE
JIOBEJICHO TOMEpPEAHIMH JOCTiAaMH, BUSBISIOTH 32 JIONOMOIOI0 OKPEMHUX
peaKIii, K OMMCaHO MPH PO3TJISA/Il PEaKIlii Ha OKpeMi aHIOHHU.

CUCTEMATUYHMIA AHANI3 PEYHOBUHMU
MOIEPE/IHI JOCIIA

[lepmmm eTanmoMm SKICHOTO aHai3y pPEYOBHMHHU, M0 AaHATI3YEThCS, € TOIMepeaHi
JOCTIN, Pe3yNbTaTh SIKUX YaCTO JAlOTh MOXJIMBICTh MPAaBUIBLHO BU3HAYUTH TOCHTIIOBHICTH
aHam3y. JlociipKyBaHM 3pa30K MOXe OyTH pO3YMHOM abo TBEpAOK pedoBHHOMO. Jlami
JIOKJI/THO PO3TIISIHYTO aHaJIi3 TBEP0i PEYOBUHH,

Cnig crmoyaTKy CTapaHHO OIJISHYTH 3pa3oK 1 BU3HAUYUTU JESKI HOro
¢13u4yH1 BIAcCTUBOCTI. TakuMm OIJISIAOM JIETKO BCTAHOBUTH, METATIYHUN YU
HEMETAIIYHUM XapakTep Mae mpobda. 30BHIMIHIM BUTIISA 3pa3ka TEK MOXKE JaTH
NeBHYy 1H(popMallio npo Horo xiMiuHui ckiaja. Hacammepen 3BepraioTh yBary
Ha KOJIIp Ta KPUCTAIIYHY CTPYKTYpy. 3ejieHe 3a0apBlIeHHs MOXE BKa3yBaTH Ha
MPUCYTHICTb COJIEH HIKEII0, POKEBE — COJIEM KOOalabTy, CHHE — COJEH Miji
Tomo. Po3rnsparoun 3pa3ok MiJg MIKPOCKONIOM, MOKHa BCTaHOBHTH HOTO
OJIHOPIJTHICTh a00 HEOHOPIAHICTD 1 3pOOUTH MOMEPEIHI BUCHOBKH TIPO TE, YU €
JOCIIKYBaHUIM MaTepiaj 1HAUBIAYaJIbHOK XIMIYHOIO CHOJIYKOIO, UM CYMIIIIIIO
KUTBKOX PEUYOBHH.

[MotiM pocmimkyBaHuii Matepian Tpeba cTapaHHO MOAPIOHWTH, MO0 BimiOpaHa ais
aHajizy mpoba Oyja OTHOPIMHOIO 1 BimoOpakajga CHpPaBXHIM XIMIYHMA CKIJIaJl YChOTO
Mmatepiaiy. 3pa3ok po3THparoTh y GpapdopoBiii CTymI Ha APIOHUNA TOPOIIOK.

[linroToBneHu# 3pa3ok JAUIATH HA TPU YaCTUHU: OJHY YACTHUHY
BUKOPHUCTOBYIOTh ISl TOMNEPEAHIX MTOCHIIKEHb, APYry — HJis MPOBEIACHHS
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aHaI3y, TPETIO — JIJISI MOBTOPHUX JOCHIKEHB, SKIIO MOTPIOHO.

I3 cyxum 3paskom nmpoOu, Tpebda MpoBeCTH TaKi JOCTIKEHHS:

1. Bu3sHavyeHHsI KOJbOpPY moJyM's. [maTMHOBY APOTHHKY OYMIIAIOTH,
3aHYPIOIOYM B KOHILIEHTPOBAHY COJISIHY KHUCJIOTY 1 MPOXKAPIOKOTh y MOXYM'
ra3oBOro najgbHUKa. HarpiToro APOTUHKOIO TOPKAIOTHCS MOpOWIKY mpodu. Ilpu
[[bOMY HEBEJIMKA YaCTUHA MOPOUIKY MPHUCTAE JO IPOTUHKHU. JIpOTHHKY BHOCSTH
y BEPXHIO YaCTHHY IMOJIYM'sl Ta30BOr0 NanbHUKA. JKOBTE 3a0apBieHHS MOTyM's
CBITYUTH MPO HASBHICTH y MpoO1 HaTpito, (Hi0IETOBE — MPO HASIBHICTH Kallilo,
LETJINCTO-YePBOHE — KaJIbL1l0, KAPMIHOBO-UYEPBOHE — CTPOHIII0, )KOBTO-3€JICHE
— Oapito, 3elleHe BKa3ye Ha NPHUCYTHICTh MiAl. SKmo mnoaym's He
3a0apBIIOETHCS, TPOOy Ha JAPOTHHII 3MOYYIOTh COJITHOIO KHCIOTOHO 1
NOBTOPIOIOTh JIOCIIIJI, MaM'STal04M, 110 MOJYM'ss 3a0apBIIOETHCA TUIBKH IIPU

HarpiBaHHI JICTKUX CIIOIYK METaJliB, HAPUKIIA] XJIOPU/IIB.

3 momnepeaHbpOro JOCTiKEHHS HE MOKHA POOUTH OCTATOYHHUX BHCHOBKIB; OyBaroTh
BUITAJIKH, KOJIM 3a0apBJICHHS OJHOTO €JIEMEHTAa MACKYEThCS 1HIIUM ab0 KOJU 3pa30K HaBiTh
npu 00poOIll COMSHOI KHUCIOTOI0 HE YTBOPIOE JIETKUX XJIOPUIIB 1 HE 3a0apBIiIIO€ MOIyM’ s
ra30BOTO MaJbHUKA.

2. Peaxuii 3a0apBieHHss mnepJiB O0ypum Na,B,0;10H,0. IlnatunoBy
JPOTUHKY PO3KapIOIOTh y MOJyM'T MaJbHUKA, BMINIYIOTh y MOPOLIOK OypH i
3HOBY TPUMAlOTh y MOJyM'i, 00 Ha KIHII JAPOTHUHKHA YTBOPHJIACh MpPO30pa
KyJbKa, sika Haragye nepauny. Harpitoro "mepianHoio" TOPKalOThCS MOPOIIKY
npoOu, 1o aHami3dyerbcs. Jlo moBepxHi "HEpauHU" NPUIUINAIOTH YACTUHKU
nopomky. "llepauHy" mpOXKaprOIOTH CIOYaTKy B OKHCIIOBAJIBHIN YacTHHI
nosyM'st (BepxHs 4YacTWHA), a TOTIM Yy BIJIHOBHIM YacTHHI TOJyM's (HUKHS
gactuHa). [licig OXOJOMKEHHS CIOCTepiraloTh 3al0apBiieHHsA TmepiaiB. B
OKHUCJIIOBAJIbHIN YAaCTUHI MOJIyM'ss TIepsid 3a0apBIIOIOTHCS CIIOJIyKaMHU KOOAJIbTY
1 MiJll B CHHIM KOJIp, CHOJYKHM XpPOMY JalOTh 3€JieHE 3a0apBIiIeHHd, 3aji3a —
3€JIEHyBaTO-)KOBTE, HIKEII0 — YEPBOHO-Oype. Y BIIHOBHOMY MOIYM'T CIIONYKH
€JIEMEHTIB 3a0apBiIOIOTH MEpau Oypu B Taki KOJbOPH: CIOIYKH MiAl — Y
YepBOHO-OYpHul, XpOMy — y 3€JIEHUH, 3a113a — B OypyBaTo-3€J€HUI, HIKEII0 — Y
cipuii 3 4epBOHUM a00 (H10JIETOBUM BIJITIHKOM, OJIOBA (B MPUCYTHOCTI CIIiJIIB
M1JI1) — Y KapMIHOBO-4YE€PBOHUM.

3. 3Haxoa:KeHHS BiINMOBIHOTO PO3YMHHMKA JJIs1 TBEPAOro 3paska. ¥
nonepeﬂHiX npo6ax JUIsL pO3YMHEHHSI OEpyTh HEBEIMKY KIIbKICTh 3pa3Ka, siKa
BMII_HYETBCSI Ha KIHYUKY CKaJIbIIEIs. CnoanKy npoOyIOTh PO3UMHUTHU 3Pa30K Y
XOJIOJIHIM BOJI, a MOTIM — Yy rapsuii Boxmi. [licig moBHOTO PO3UMHEHHS
BU3HAYAIOTh YHIBEPCATbHUM I1HIMKATOPOM PEAKII0 CEPeJOBHINA Yy PO3UHHI.
Kucma peakiiiss CBIIYMTH MPO HASIBHICTh BUIBHHX KHCJIOT, KHCIUX COJICH
(manpuknan, NaH,PO,) abo coneit ciaOkux OCHOB 1 CUJIBHUX KUCIIOT, K1 JIETKO
rigpomi3ytorees (Hanpukiaa, AlCls). JlykHa peakuis po3uuHy Oyne TOA1, KOJIU
3pa3ok mictuTh BitbHUN Jyr (NaOH, Ba(OH), Tomo), comi ciaOKkux KUCIOT i
CWJIBHUX OCHOB, Hamnpukiag Na,COs;, Na;PO,4. Crnin 3BepHYTH yBary TakoXX Ha
KOJIp YTBOpEHOTO po3uuHy. JKOBTHII KOJIp BKa3dye Ha MPUCYTHICTh KATiOHIB
3amiza (III) poxeBuit — Ha mpucyTHICTh KarioHiB koOanbTy(Il), 3enmenuit —
karioHiB Hikemto(Il), OmakutHuii — katioHiB migi(ll), 3enenuii 1 dioneroBuii
cBiuath npo HasBHiCTH xpomy(IIl) Tomo. YTBOpeHuii po3unH aHaMI3yIOTh HA
BC1 KaT10HU 3a CTaHJAPTHOIO CXEMOIO.
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[HOMI Ha mepIMii TOTJs] 3[a€ThCA, 110 PEYOBHMHA HE PO3UYMHSAETHCA Y
BOJ1, ajie MOKe OyTH 1 Tak, IO YaCTUHA PEYOBHHHM PO3YMHUIIACS, & YACTHHA
3anuiuiacs y TBepaomy ctadi. Tofl ciif TBepauid 3aiuiiok BiaduUIbTpyBaTH i
KUIbKa KparuiiH (puibTpaTy 00epe’kHO BUIAPUTH J10CyXa HA MPEIMETHOMY CKII
a00 Ha TOJMHHHUKOBOMY CKJi. Pe4oBMHY MOKHAa BBa)KaTH TakKoOwo, IO HE
PO3UYMHSIETHCS Y BOAI, SKIIO TMICJSI BUMAPOBYBAHHS HE 3aJUIIAETHCS HISIKOTO
CYXOro 3aJIMIIKY. SKIIO 3aMUIIMBCS CyXHM 3aJIUILIOK, TO pOOJISTH BUCHOBOK PO
YaCTKOBY PO3YMHHICTH MPOOU 1 (IIBTpAT AOCTIHKYIOTH OKPEMO 32 3arajibHOIO
cxemoro. TBepay pedoBUHY, sika HE PO3YMHUIIACA Y BOJIl, TPOOYIOTh PO3UYMHUTH
B KUCJIOTaXx.

Po3uunennsa ¢ xucnromax. IlpoOyi0Th PO3UMHUTH PEYOBHHY B PO3UYUHI
HCl (c(HCl) 2MOJIB/1T), a TMOTIM, SKIIO HOTp16H0 y konmentpoBaniii HCI
npy KIMHATHIN TeMmrepaTypi 1 npu HarplBaHH1 VYBaXXHO CTEXaTh 3a SABULIAMU,
10 BiI0YBalOThCA TMPU PO3UMHEHHI. [HOII BUAUISIOTHCS Ta3u, IO /A€ 3MOTY
3poOMTH BUCHOBKM IMpO XIMIYHHM CKian 3paska. Tak, xapOoHaTtH, ski He
PO3UYMHSIIOTBCS Y BOJI, MNpU PO3YMHEHHI B KHUCIOTaX OYpXJIHMBO BHUAUIAIOTH
BYIVICKUCIMNA Ta3. 3amax CIpKOBOAHIO a00 CIpYMCTOrO Tra3y BKa3dye Ha
MPUCYTHICTD cynb(biz[iB cynbdiTiB abo TiocynbtbaTiB metaniB. bypi okxcumn
a30Ty MOXKYTh BUJIUTATUCS npu HAssBHOCTI B MpoOi1 HlTpI/ITlB a00 OJHOYACHO
HITPATIB 1 aHIOHIB-BIJIHOBHUKIB. Y COJISIHIM KHCJIOTI HE PO3YMHAIOTHCS TaKi
CHOJIYKH, SIK CYyJb(hiIM M1, PTYTI, BICMYyTy TOII0. TOMY, He3aJIe:KHO BiJ Ipo0 13
COJISSHOIO KUCJIOTO0, APYTY YaCTUHY PEYOBUHU MPOOYIOTHh POZUMHUTH B a30THIM
KHUCIIOTI.

[Ticns Toro, sik Oyii0 BUOpaHO PO3UYMHHUK JUIS TIPOOH, IO aHANTIZYETHCS, POSUUHSIIOTH
0,5 —1r mpobu y 20 — 25mn po3unHHUKa. OnepkaHui PO3UYMH JOCTIIKYIOTh 32 3arajibHOIO
CXEMOIO aHaI3y CyMIIlll KaTIOHIB IIECTH aHANITUYHUX TPYIL. Y 3aJeKHOCTI BiJl TOTO, SIKi caMme
KaTioHU OyJIM 3HAWJIEHI y PO3YUHI, MPOBOAATH Y TIEBHIM MOCIITOBHOCTI aHATI3 aHIOHIB (JUB.
po3ain "AHami3 cyminii aHioHIB").
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