KAYECTBEHHbIE PEAKLIUU
HA HEOPTAHUYECKUWE BELLECTBA

Megseges 0. H., MY

YUCNO M3BECTHbLIX XMMUYECKUX BELECTB C KaxXabiM roaom sBo3pacra-
er. Ecnu, no gaHHsiM AMEpuKaHCcKoro xumuyeckoro obwecrea, ¢ 1920
no 1964 r. 8 naboparopusx Bcero mupa 66110 nony4eHo 4yTb Gonbwe
1 MMUNNMOHA COeAUHEeHUIA, TO 3a Takoh Xe nepuoa ¢ 1965 no 2011 r.
XMMUKU CUHTE3UpOoBanu yxe 6 MMNNINMOHOB HOBbIX coeanHeHui. Becero
Xe B HacTosee BpeMs XuMukam uasectHo 6onee 20 MunnuoHos pas-
nuyHbiX BewecTB. Okono 75% BHOBb CMHTE3UPOBAHHbIX COEAUHEHUNA
yNOMWHAETCH B HAYYHOW NiMTEpaType NUllb OAHAXAbI — B CTaTbe CUH-
Teauposaswero ux xumuka. Nogaensowee G0NbLWMHCTBO U3BECTHbLIX
HayKe COeAUHEeHU CUHTE3UPOBAHO B YNCTO HAYYHbIX LEeNsX U He umeeT
HMKAKOro NPakTU4YeCcKoro NpMMeHeHus.

EXeAHEeBHO B MMpPEe CUHTE3UPYETCA OKONO ThICAYM HOBbIX BELLECTB,
“ CUHTE30M [AeN0 He 3aKaHYUBAeTCH — Hafl0 YCTAaHOBUTbL COCTas, CTpoe-
HUE U BaXHeWlmne CBOMCTBA CUHTE3MPOBaHHOro sewecrea. Cocras Be-
LWEeCTB YCTAHAB/NIMBAETCH aHanuTuyeckumu meronamu. CospemeHHblie
aHanUTU4YeCcKne MeToAbl AOBOMIBHO CNOXHbI, U B CNeAYyIOWMX HoMepax
XypHana mbl NO3HaKOMUM Bac C HEKOTOpPbIMU U3 HUX. B HacToswen cra-
The peyb NONAET O KA4eCTBEHHbIX PeakLuuaX Ha HeopraHuyeckue seLle-
CTBa U MOHbI, C NOMOLLbLIO KOTOPbIX MOXHO YCTAHOBUTb COCTaB HEKOTO-
pbix BewecTe. MHOrMe u3 Ka4yeCTBeHHbIX peakumii HaCTONbKO NPOCTHI,
4YTO BNONHE AOCTYNHbLI ANA nposeaeHns B noboi wkonsHoi naboparo-
puun. 3HaHMe HEKOTOPbIX KA4YeCTBEHHbIX peakuuit BxoguTt B Tpebosanua
K YPOBHIO NOArOTOBKMU BbINYCKHUKOB 06weob6pa3oBaTenbHbiX LWKON W,
B YaCTHOCTH, NpoBepseTcs Ha EAMHOM rocyaapCTBEeHHOM 3K3aMmeHe no
XUMUM,

Haqecmeﬂumﬁ aHaJIM3 — BaKHEHIIHH
paszaesn aHaguTH4yeckol Xxumuu. OCHOB-
HOH 3ajJlavell KavyeCTBEHHOr0 aHaJIu3a sB-
JIAIOTCA  VCTAHOBJIEHHE  JJIEMEHTAPHOI'0
M MOJIEKYJISPHOIO COCTABA BEIECTB, a Tak-
ke oOHApYIKEeHHe 3JIEMEHTOB M OT/eJIbHBIX
coeIMHeHMI B pa3JIMYHBIX MaTtepuasiax. Ka-
YeCTBEeHHBIN AHAJIM3 IIHPOKO ITPUMEHSeTCs
B 3aBOJICKHX, HaY4YHO-HMCCJIeJI0BATEILCKHX
U JIpyrux JabopaTopHsx s KOHTPOJIS 11po-
11eCCOB MPOM3BOJICTBA, KAYeCTBA IMPOAYKIIMH,

VCTAHOBJIEHHS COCTABA MCCJIEAYEMBIX 00beK-
TOB M MHOruX japyrux ueseit. [Ipu momomm
Ka4yeCTBeHHOr0 aHAJIM3a MOKHO pelaTh cje-
JAyIONIHe 3aJa4u (cM. cxemy).

BoaMoskHOCTH KavyecTBEHHOIO AHAJIH3A
He OrpaHHYMBAKIOTCA NPHBEAEHHBIM CIIH-
CKOM, OHH IOCTOSSHHO PACIIHPAITCA U pas-
BHBAKOTCH.

Kauecmeennoli peaxkuuei Ha3wviéa-
emca peaKuus mexncoy onpeoenaemvim
éeuwecmeom U CneuuaaibHbiM peazeH-



/ 3apaumn KauecTBEHHOro aHanm3a

=

YCTaHOBUTL INEMEHTHBIA J Onpepenntb MUKPOKONMYeCTsa
COCTAN hetecin BEWeCTB B Pa3NUYHbIX MaTepuanax
MNposect aHanu3
KOMMNOHEHTOB CMeCH

O6HapyXUTb OTAENbHBIE MOHBI
(Hanpumep, Cr3*, Cu?*,5,0,* n ap.)

YCTaHOBUTL HANMUMe TeX UK UHBIX 3IeMEHTOB
B uccnegyembix obpasuax (Hanpumep, NpucyTcTene
MCKOMOrO MeTanna 8 ropHoi nopoge)

YCTaHOBUTL COCTOAHME NEMEHTa
B COeAVHEHUN (Hanpumep,
oTnnyaTb noHbl Fe?t ot Fedt)

YCTaHOBMTb HaNUuKMe onpeaeneHHbIX
3arpA3HeHniA B NPUPOAHbIX 06bekTax
(BOpe, BO3AYXE, NULLE, NeKapcTBax)

Cxema

mom, conpoeoXCcoauLaica NPoOAGAeHU-
em onpeodeneHHbix cneyuduyecKux npu-
3HaKO08.

Takumu npu3HAKaAMH MOI'YT OBITH: H3Me-
HEeHHe OKpPacKH pacTBopa, oOpa3oBaHHe Xa-
pakTepHOro ocajka, BeigeseHHe rasa. Pac-
CMOTPHM I10/IpobHEe NpHMepHl TAKHUX IpPH-
3HAKOB.

Himenenue oxkpacku pacmeopa. Ha-
npuMep, NpH J00aBJIeHHH THOIMAHATA Ka-
mua* KNCS k pactBopy, copepaxaiiemMy Ho-
Hl skesie3a e, obpaayiores THonmanaTHsie
KOMILJIEKCHI JKeJie3a, MMeKllHe UHTeHCHB-
HVIO KpacHYI0 (TOYHee — KpOBaBO-KPACHYIO)
OKpAacKy:

Fe' + NCS 2 [Fe(NCS))*
Fe* + 2NCS™ 2 [Fe(NCS),]*
Fe" + 3NCS 2 [Fe(NCS),]’
Huxkaxoit apyroii HOH He 1aeT CTOJIb XapakK-
TEePHOI0 KPaCHOr0 OKpalluBaHHSA pacTBOpA.

Obpa3oearue 0cadKkoe xapakmepHou
cmpykmypot u usema. Hanpumep, npmn

* Tuoumanats! (paHee HA3LIBAEMEIE POIAHH-
JIAMH) — COJIH THOLLHAHOBOH (POIAHOBOM) KHCJIOTHI
HNCS.

B3aumozeicTsun xjaopua-uonos Cl ¢ uona-
mu cepebpa Beinajgaer Oesslif TBOPOKHCTHIM
ocaziox xsopuaa cepebpa AgCl

Ag' + Cl = AgCl|

[lo BHemHEMY BHY 0CQJI0K XJIOpHIA Ce-
pepa HEBO3MOKHO CIIYTaTh ¢ KPHCTAJLIH-
YeCKHMH OcajIkaMH cyJibgara Oapusi wim
kapOoHATa KaJIbIUsA TAKOro ke 1Bera. B To
e BpeMs Oesble ocazku cyibgara Gapus
¥ KapOOHATA KAJIBIHS MOKHO PA3JIHYATE 110
JIeMCTBHI0 MHUHEPAJbHBIX KHCJIOT: cyjbgar
Dapusi He pacTBOpSeTcs B KHCJIOTAX, B TO
BpeMsi Kak KapOOHAT KaJIbLMs B3aMMOJIei-
CTBYET C KHCJIOTAMH C BRIJIEJIEHHEM YIJIEKHC-
JIOTO rasa.

Buioenenue 2azoobpasmnbix sewecma.
Hanpumep, npu aeiicTBHM KHCJIOT Ha pac-
TBOpBI, cosiepskangae cyabdua-non S*, Bh-
JensieTcs ra3o00pa3HBIN CepoBOIOPO, JIETKO
y3HABaeMBIH 110 3anaxy:

2H' + S* =H,St

Ananmurnueckue peakl U [IPoOBOAAT IIPH
CTPOTroO onpeaes;IeHHbIX YCJIOBHAX. Tak,
HOHBI KeJieza olpenejdarnT ¢ IOMOUIbLIO
THOLIMAHAT-HOHOB B CJA00KHCJIOH, HO He
B IIEJIOYHOMH cpeje, IIOCKOJIBKY B 11eJI0OYHOH



cpe/ie THOIHAHATHERIH KOMILIEKC pa3pymia-
erca ¢ oDpasoBaHHEM OCAJKA THAPOKCHIA
#&esnesa. Hamporus, ocamaeHne HepacTBoO-
pUMBIX KapboOHATOB Oecro/eaHo MPOBOIUTE
B KHCJION cpejie, T.K. KapDOHAT-HOHHI ¢ KHC-
JoTaM# 06pa3yioT YrIeKHCIH ra3 1 Boay.
Basken u TeMnepaTypHEIH pemxuM IpoBe]ie-
HHA KAYeCTBEHHHIX peaki|i: Tak, XJI0pua
CBHHIIA CJIEVET 0CAMKIATE H3 0XJIAMKIeHHO-
ro pacTBopa, MOCKOJBLKY NPH HArpeBaHHH
€ro pacTBOPHMOCTh CYIIECTBEHHO Bo3pac-
Taer.

Huske mpuseneHsl Hanboee J0CTYIHEIE
JUIA BRIOJTHEHHS KA4ecTBeHHEIE PeakilHH,
He TpeOyIoIHe MCIIONb30BAHHS O4eHb pejl-
KHX, MAJIOJOCTYITHBIX HJIH SJI0BHTHIX PEaKTH-
BOB (HAIIpUMep, coJie PTYTH, YPaHa, CYyPEME
H Ip.).

KA4YECTBEHHbIE PEAKLIUA
HA KATUOHbI

1. KayecTBeHHan Peakuus Ha UoHbI
nntus Li'

Conm nUTHA OKpaNIMBAIOT ILIAMA B Kap-
MHHOBO-KPACHEIN 1[BET.

2. KayecTBeHHas PeaKkuus Ha MOoHbI
HaTpus Na'

Conmu HATPHA OKPALIHBAKT IIAMA TOpeJI-
KH B $KeJIThIH 1IBET.

3. KayecTBeHHbie PeaKuuu Ha NOHbI
kanus K’

1. Comu kamms OKpaIIMBAIOT ILJIAMS TO-
pesikH B (PHOJIETOBLIH IBET (XOPOILIO pasJin-
YHMBIH Yepe3 CHHee CTEKJIO, MOrJonaniiee
FKEITYI0 OKPACKY, BHIZBAHHYIO BO3MOKHBIMA
NpHMEeCAMH HATPHS),

2. T'ekcanurpuroxobansrar(lll) HaTpus
Na,[Co(NO,);] obpaayer xenTbiii kpucTas-
JHYECKHIT 0CAJI0K ¢ HOHOM KAJTHA:

9K' + Na' + [Co(NO,),]" =
K,Na[Co(NO,)]|

4. KayecTBeHHas peakuus Ha MOHbI
ammonmns NH,’

[Tpu nefieTBuy mies04ei IpH HArPeBAHHH
BEIJIEJIAETCA AMMHAK, KOTOPBIH 00HAPYKHBA-
0T 110 XapaKTepHOMY 3aaxy WJIH 110 [oCHHe-
HHUI0 BJIAYKHOI JIAKMYCOBOI Oymaru:

NH, + OH —— NH,! + H,0

5. KauecTBeHHble Peakuuy Ha UOHbI
MarHus Mg

1. Ilpn peiicrBun kapOOHAT-HOHOB M3 BO-
JHBIX PACTBOPOB COJIeH MArHHA OCaK1aer-
cA Desslil ocajok HApokcokapboHaTa Mmar-

HHAA™:

9Mg" +2C0,” + H,0 =
= (MgOH),CO,| + CO,]

Ocazox pacTBOpsieTcsl B KHCJIOTAX C BHI-
JIeJIeHHEM Ias3a:

(MgOH),CO,| +4H" =
=2Mg” + 3H,0 + CO,1

2. TuapodochaT-HOHE JaKT ¢ HOHAMH
MarHud B IIPHCYTCTBHH XJIOPHIA AMMOHHSA
M aMMHAaKa 0eIblil KpHCTAJUTHYeCKHH 0CAMI0K
neoitHoro gochata MarHus-aMMOHHAA:

Mg" + HPO,” + NH,H,0 =
= MgNH,PO,| + H,0

[Ipn HanMuuK B 1aD0OPATOPHH MHKPOCKO-
a4 3Ty Peari(Hio MOKHO HCI0JILI0OBATE B Ka-
YECTBE MHKPOKPHCTAIOCKONHYECKOH,
I/ 4ero ¥ 1 KarJ/ie pacTBopa COJIM MATHHA
npubaBIg0T 5 Kanea b JHCTH/LIHPOBAHHOMN
Bo/el, 110 2 kamwmm pacreopoB NH,Cl u am-
MHAaKa, cMech nepememaTth, Ha npeamerHoe
CTEKJIO TIOMEIIAKT KAl MoJY4eHHOro pac-
TBOpA, 4 PAJOM — KAILIK PacTBOpa THIpO-
docara HATPHA, COSTHHAIOT HX CTEKJIAHHOM
MAaJ0YKOH H paceMaTpHBAKT 00pa30BaBIIHI-

* [IpuBegena ynpomeHHas ¢opMmyJia ocaaka,
cOCTAB KOTOPOro Dosiee IPABHIIBHO 3AITHCATH KAK
nMgCO, Mg(OH),-mH,0.



ed ocaJiok moj MukpockorioM. Ha pucyHkax
HHKe NPHUBEIeH BH/] KPUCTAJLIIOB MOl MHKPO-
CKOTIOM ITPH MeJI/IeHHOMH B OBICTPOi KPHCTAI-
JTH3ALHH.
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Kpueranas Kpuecranam
MgNH, PO, 6H,0 MgNH,PO,6H,0
NpH MeJIEHHOH Kpu- npu ObiCTPOil Kpu-
CTA/INIH3AlHH CTAN/ITHIALIHH

6. KayecTBeHHble peauquu Ha MOHbI
Kanbuus Ca’

1. CoeauHeHHS KaJbLMA OKpalIHBa-
0T IJIAMA TOPeJIKH B KHPIHUYHO-KPACHBIN
IIBET.

2. OrcasiaT aMMOHHA 00pa3yeT ¢ HOHAMH
KAJBIHA DeNEIH KpHCTAJTHYeCKHH 0CcaJioR,
PacTBOPUMEI B MHHEPAJILHEIX KHCIIOTAX, HO
HEPACTBOPHMEIH B YKCYCHOH KHCJIOTE:

Ca® + C,0,” =CaC,0,]
CaC,0,] + 2H" = Ca™ + H,C,0,
CaC,0,] + CH,COOH #

3. Kapbonat-noHn 00pa3yoT ¢ HOHAMH
KAJIBLHA OeJILIH KpHCTALIMYECKHH OCAIOK,
PACTBOPHMEIH B COJIAHOM KHCJIOTE ¢ BRIIEIe-
HHEM VIVIEKHCIOTO rasa:

Ca® + CO,* = CaCO,]
CaCO, +2H' = Ca* + CO,! + H,0

4, [lpr HATMYHA MEKPOCKOIIA MOAHO TIPO-
BECTH MHKDPOKPHCTAJLIOCKOITHYECKYI0 peak-
M0 Ha WoHB Kanabima. Ocamaenne Ca®'
B Buje kpucrasuios runca CaS0, 2H,0 apis-
erca HauboJIee XapakTepHO peakimeil Ha
rasdpimil. K kamne ucenmenyemoro pacteopa
HA [peIMETHOM CTeKJie NPHOABJISIT KAILTIO
pa3baBJieHHO# cepHO#l kKucaotel. B nmpueyT-
creun HoHoB Ca”™' BBIIAZAKT JUTHHHEIE HIVIEI
CaS0,2H,0. Heckonbko moaxke, mIpenmy-

ECTBEHHO H3 CPABHHTEIHHO KOHIIEHTPHPO-
BAHHBIX PACTBOPOB, BBIIEJIAITCS IJIACTHHKH
B (hopme poMOOB H JBOMHHKOB.
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Kpuecranan Kpunerams
CaS0,-2H,0 CaS0,-2H,0

H3 pa30aBJeHHBIX M3 KOHIIEHTPHPOBAH-
PACTEBOPOB HBIX PACTBOPOB

7. KauecTBeHHble PeaKuum Ha MOHbI
Gapwsa Ba“'

1. Conmm Oapms oKpamMBaKOT IUIAMS
B ADJIOYHO-3€JIeHBIH 1(BET,

2. Won bapus obpasyer ¢ JUXpOMATOM Ka-
A K,Cr,0; B npucyTeTBHE alleTaT-HOHOB
#eJTHI ocagok xpomara Gapus BaCrO,;:

2Ba” + Cr,0." + H,0 + 2CH,CO0™ =
= 2BaCr0,} + 2CH,COOH

Ocanox xpomaTa 6apua pactsopum B HCI
n HNO,, Ho HepacTBOpHM B YKCYCHOH KHC-
JioTe:
BaCr0,| + H' = Ba™ + HCrO,
BaCrO,| + CH,COOH #

3. ObpasoBanmne ¢ cyaugar-HOHAMH OeJIo-
r0 MeJKOKPHCTA/UTHIEeCKOro ocajka, Hepac-
TBOPHMOTO B MHHEPaJIbHBIX KHCJIOTAX H IIe-
JI0Yax:

Ba®* + S0, = BaS0,]

8. KauecTBeHHasn PeaKuys Ha NOHbI
anioMmuuus Al

ObfpasoBaHue NpH AeHCTBHH IIeJ0Yeil
H pacTBopa aMMHaka Oesoro cTyeHHCTOro
ocajgka Al(OH),, pactsopuMmoro B KHeoTax
H B H30BITKE LIEJI0YH, HO He PACTBOPHMOIO
B H3OBITKE aMMHAaKa [UT.TIH"IHE OT HOHOB 1ITHH-
Ka):

Al" + 30H = Al(OH),|



Al + 3NH,H,0 = AI(OH),| + 3NH,’

Al(OH), + OH = [A(OH) ]
Al(OH), + 3H"= A" + 3H,0
Al(OH),| + NH,H,0 #

9. KayecTBeHHbie peakunn Ha UOHbLI
ceuHua Ph*’
1. MoHE! cBHHIA OCAMAAIOTCA HOIH/T-HO-
HAMH ¢ 00pa30BaAHHEM XaPAKTEPHOTO 30J10-
THCTO-3KeJIToro ocajgka Pbl,:

Pb* + 21" = Pbl,)|

Ocamoxk MOMKHO pACTBOPHTB B Topadei
BOJIe, MOJKHCJIEHHOH VKCYCHOH KHCJIOTOH,
W pacTBop MemeHHo oxnamuts. [lpm arom
BRUIEJIAIOTCS 30JI0THCTO-3KEJIThIe KPHCTAJLIBE
Pbl, («3omoroit momae»).

2. Cynudua-HoHB 0CAMTAT HOHEl CBHH-
[ja M3 pacTBOpa B BH/E YEpPHOr0 0cajKa
cyabduaa CBHHIA, HEPACTBOPHMOIO B pas-
DABJIEHHOH COJIAHOH KHCJIOTE:

Pb* + 8% = PbS|

10. KayecTBeHHbie Peakuum Ha NOHbI
meam Cu®’

1. Tekcanmanodeppar(ll) kamua*
K,[Fe(CN),] obpaayer ¢ pacrsopoM cosn me-
nu kpacHo-Oypeiit ocagor Cu,[Fe(CN)y, He-
PACTBOPHMEI B pa30aBJIeHHEIX KHCJIOTAX, HO
PACTBOPHMELl B PACTBOpPE AMMHAKA:

2Cu™ + [Fe(CN)g)" = Cuy[Fe(CN),]|

2. Cepososiopont oGpaayeT 4epHBIi 0casj0K
cynbduna meqn CuS:

Cu® + H,8=CuS| + 2H"
Ocaok HepaCTBOPHM B COJIAHOI H CepHOIi

KHCJI0TAX, HO PACTBOPAETCH B ropavedl KOH-
nenrpupoansoit HNO,,

* T]]HEHEI.J'IBH’DE HAJBAHHE — HeJITAH KPpOBAHAH
COJTh.

3. Tmapokcujasl MET0YHBIX METAJJIOB
ocasaloT roayooii ocazox Cu(OH),, koropsrii
pacTBOPSAETCH B KOHIIEHTPHPOBAHHOM PacTBO-
pe aMMHaKa ¢ 00pa3oBaHHEM KOMILIEKCHOTO
COeIHHEHHS TeMHO-CHHETO 1[BeTA:

Cu” 4+ 20H = Cu(OH),|

CU{OHL + 4NH1H50 =
= [Cu(NHy),)" + 20H + 4H,0

11. KayecTBeHHbie peakuum Ha oHbI
cepebpa Ag’

1. l'anorenn-noHs ¢ moHAMH cepebpa 0b-
Pa3ylT XapaKTepHEIE TBOPOMKHCTEIE 0CATKH,
He PACTBOPHMBIE B MHHEPAJIBHBIX KHCJIO-
TAX:

Ag' + CI' = AgCl] (6emnrit)

Ag’ + Br = AgBr| (cserso-menrsiii)

Ag' + 1 = Agl| (mesrrerii)

Ocamor xyopuaa cepebpa pacrsopsiercs
B M30BITKe pacTBOpa ammuaka ¢ obpasosa-
HHEM KOMILIEKCA:

AgCl + 2NH, H,0 2
= [Ag(NH,),]" + CI" + 2H,0

2. Cynbbhua-HoHB 00pasyoT ¢ HOHAMH
cepebpa YepHBIH 0CAJI0K, HEPACTBOPHMEL
B MHHEPAJLHBIX KHCJI0TAX (Kpome ropadeit
A30THOH KHCJIOTHI):

2Ag" + 8" = Ag,S|

3. XpomaT-HoHBE 00pa3yoT ¢ HOHAMH ce-
pebpa KpacHO-KOPHYHEBBLH 0ca 0K XpoMaTa
cepebpa, HepaCTBOPHMEIH B YKCYCHOH KHCJIO-
Te!

2Ag" +Cr0,” = Ag,Cr0,|

12. KayecTBeHHble PeaKuun Ha oHbI
unHka Zn

1. I'mapokcuabl IEJOYHEIX MeTAJIIOB
OCAK/IAKT U3 PACTBOPOB COJEH IIHHKA Oehlil
cryaHeobpaausil ocanok Zn(OH),, korophtit
PACTBOPHM B M30BITKE INEJIOYH HJIH B AMMH-
AvHOH Bojle ¢ 00pa30BAHHEM KOMILIEKCHBIX
coeTAHEHHH:



Zn** + 20H = Zn(OH),]
Zn(OH),+ 20H" = [Zn(OH),]*

Zn(OH), + 4NH,H,0 =
= [Zn(NH,),* + 20H" + 4H,0

[locnenHas peaklys MO3BOJIAET OTIHYHTE
’HIpOKCHT IIHHEA 0T FHAPOKCHIAa AJIIOMH-
HHHA, pACTBOPHMOIO B IIEJI04YH, HO HepacTBo-
PHMOTO B AMMHAKe.

2. Ceposomopon mpu pH > 2,2, a rakxe
cyJb(HIbL IeJI0YMHBIX METAJUIOB H AMMO-
HHA OCaJAaKT M3 PACTBOPOB CoJieH IHHKA
Beswiii ocasiok cyabduaa IMHKA, PACTBOPH-
MEIH B MHHEpPaJbLHBIX KHCJI0TAX!

Zn” + 8" =7ZnS|

13. KayecTBeHHble PEaKLUMN Ha UOHDI
xpoma Cr

1. BogHele pacTBOpE aMMHAKA U IIEJI04EH
0Ca/IAK0T cepo-3eJIeHbIH 0caoK THAPOKCHIA
XpoMa, PACTBOPHMEIH B KHCJIOTAX M IMIEJI0UAX
(B mocsienHeM ciydae o0pasyercs SpKo-3e-
JIEHBII PacTBOP, COJepKANIHI M'HIPOKCOXPO-
MHT-HOHEI):

Cr’* + 30H = Cr(OH),|
Cr(OH); + 3H" = Cr" + 3H,0
Cr(OH); + 30H™ & [Cr(OH),)’

2. B menouHoit cpeme moja JedcTBHEM
OKHCIHTeNIeH (HampuMep, NepoKCHI0B HJIH
XJIOPHOM BOIBI) HOHBI XpOMa OKHCJIAKNTCA 110
XPOMAT-HOHOB (3KeJITafd OKPACKA PACTBOpA):

2[Cr(OH)y)* + 3H,0, =
=2Cr0,”+ 20H + 8H,0

14. KayecTBeHHbI PeaKummn Ha UOHBI
maprasua Mn*’

1. Hlenoun ¢ noHaMu Maprasia odpasywor
Desblit amMopdHBIA 0caoK, OBICTPO TEMHE-
I.U.Hfl Ha BO3OyXxe BCJIeOCTBHE OKHCJIEHHH:

Mn®* + 20H = Mn(OH),|
2Mn(OH), + O, = 2Mn0O(OH),

2. Cynsdua-uonsl o6pasylwT ¢ HOHAMH
MAapraHia 0cajJoK CBETJIO-PO30BOro («rese-
CHOTO®) I[BETA;

Mn“ + 8" = MnS|

3. Cusbasie oxkucsmresm (PbO,, K,S,0,,
NaBiQ,) oxmeasior norsr Mn™* 10 mepmas-
raHaT-HOHOB C IIOABJIEHHEM XapaKTepHOH
MAaJIHHOBOH OKPACKH pacTBopa:

2Mn** + 5Pb0, + 4H" =
=2MnO, + 5Pb* + 2H,0

15. KayecTBeHHble peakuuu Ha UOHbI
xene3za(ll) Fe
1. Terkcammanodeppar(lll) xkanus
K,[Fe(CN),| c nonamu #xeneaa odpasyer nin
TE€MHO-CHHHH 0CaJ10K TYPHOYJIEBOM CHHH, HITH
ee pPAcTBOPHMYK (KOJLUTOHTHYI0) dhopmy:

4Fe” + 3[Fe(CN)]” = Fe'",[Fe"(CN)y,!

K' +[Fe(CN),]* + Fe* = KFe"'[Fe"(CN),]
TypuOysieBa cHHB paapyiIaeTcd IIeso-
yaMH — oﬁpaaysm:ﬂ 3eJIeHBl OCall0K THApPO-

KCHJIa, OBICTPO MepPexoadalinil B KOPHUHEe BRI
H3-3a OKHCJIeHHA KHCJIOPOIOM BO3IyXa:

KFe[Fe(CN)y] +20H =
=K' + Fe(OH),| + [Fe(CN)|"
4Fe(OH), + O, + 2H,0 = 4Fe(OH),|
2. Ipu neiicrenn mesoueit Ha wonsl Fe®'

oOpaayeTcs 3eJIeHOBATHIH 0CAJOK THIAPOKCHIA
seseaa(ll), Obiecrpo Dypeoimia Ha Bo3ayxe:

Fe’ + 20H = Fe(OH),|
4Fe(OH), + O, + 2H,0 = 4Fe(OH),|

*

16. KayecTBeHHble Peakumny Ha NOoHbI
xene3a(lll) Fe
1. lexcanmanodeppar(Il)  kamusa
K,[Fe(CN),], pearupys ¢ nonamu Fe”, B aa-
BHCHMOCTH OT YCJIOBHiI 00pa3yer HJIH TeMHO-

* TpuenasbHOe HA3BAHHE — KpacHas KPOBS-
HAA COJIB,



CHHHIT 0ca/IoK OepIIMHCKOR JIa3ypH, HIH ee
PAcTBOPHMYIO (KOJUIOHIHY) dhopMy:
4Fe™ + 3[Fe(CN);] " = Fe'", [Fe'(CN)g,)
K’ +[Fe(CN)* + Fe" = KFe"[Fe"(CN),]
Bepaunckas naavpe (kax ® TypHOV.IE-
BA CHHbL) HEPACTBOpPHMA B pa3baBJIeHHBIX
MHHEPAJILHBIX KHCJIOTAX, HO pa3Jaraercs
mea04aMu ¢ obpasoBaHHeM Oyporo ocajka
rugpokcnaa skenesa(lll):
Fe,[Fe(CN)g] + 120H =
= 4Fe(OH),| + 3[Fe(CN);|'

2. Pacreopel aMMHaKa H Imesodeil ocamxk-
AT KpacHo-OYpHIl ocagoKk THAPOKCHA
wenesa(lll), pacTtBopHMEIi B KHCIOTAX H He-
PACTBOPHMBLH B pa3baBieHHBIX Ie/1049aX:

Fe' + 30H = Fe(OH),|
Fe(OH), + 3H"= Fe™ + 3H,0
3. TuonmaHat-HoHsl 00pPA3YIOT ¢ HOHAMH

Helleda pas/iHiHBIe II0 COCTABY KOMILIEKCHI,
OEpalleHHBIE B HpﬂEaBD'HPHCHHﬁ IIBET:

Fe™ + NCS™ —— [Fe(NCS)]”
Fe™ + 2NCS™ —— [Fe(NCS),]’
Fe' + 3NCS — [Fe[NCS:IH]u

KAYECTBEHHbBIE PEAKLLIUW
HA AHUOHbI
1. KayecTBeHHbie peakumu
Ha kapBoHaT-uoH CO,™

1. Beiienienue GeciipeTHOro ra3a np noj-
KHCJIeHHH PacTBOpa:

CO,” +2H" = H,0 +CO,!

2. Obpaaosanue Gesoro ocajka pH B3aH-
MOJEICTBHH € COJIAMH KaJIbLHSA WIH Oapus:

Ca® + C0," = CaCO,|

2. KayecTBeHHble peakuum
Ha cunuKaT-uoHbl Si0,"
1. Honm Gapus obpasywor ¢ cHIMKAT-HO-
HAMH OeJIIl 0cafioK CHINKATA DapHs;

Ba™ + Si0,” = BaSiO,|
2. PazbaBnieHHEIE KHCJIOTEI IIPH MeJIJIEH-
HOM HpHOABJIEHHH K He O4eHbL pa3baBlieH-
HBIM PACTBOPAM CHJIMKATOB BHUIEJIAKT CTY-
JIEHHCTEIH 0CAJIOK (resib) KpeMHHEBOH KHC-
JIOTHE®:

9H' + 8i0,” = H,Si0,

3. KayecTBeHHble peakumu
Ha HUTpaT-uoH NO;

1. HurpaTsr pearupyior ¢ Mebio B IIpH-
CYVTCTBHH KOHIEHTPHPOBAHHOU CepHOH KHC-
JIOTHI C BRI TEeHHEM THOKCHIA a30Ta {ﬁ:-,rpnm
I‘aaa,‘l H ﬂﬁpﬂEGEaHHEM JeJIeHOBATO-CHHETD
pacteopa (mpu A00aBJEHHH BOJBI PACTBOD
CTAHOBHTCHA TOJIVORIM):

Cuj 2NO, +4H =
= Cu*" +2NO,t + 2H,0

2. [luHk WiIn aMOMHHHA BOCCTAHABJIHBA-
10T HUTPATE B IIEJI0YHOH CpeIe 10 AaMMHAKA,
BEIJIEJIAHIIHIACA AMMHAK MOKHO 00HAPYHHTE
10 3amaxy H OKpPaIIMBAHUI0 BJIAKHOH Kpac-
HOH JIAKMYCOBOH OVMAaKKH B CHHHII I[BET:

3NO, +50H + 8Al + 18H,0 ——
—Y 5 S[AI(OH),]” + 3NH,!

3. Ilpu BHeceHwm B pacTBOp, cofep:ka-
Ml HATPAT-HOHLI, KPHCTAJIHKA CYJIb(a-
ta xeaesa(ll) 1 HeckoIBKHX Kameah KoH-
IEHTPHPOBAHHOM CEPHOH KHCJIOTHI, BOKPYT
EPHCTAJLTHEA COJTH Haﬁ.‘IE)ﬂaETCH [nogBIe-
HHE 5}'[]01‘0 ROJIBLLA BCJIEICTBHE Dﬁpﬂ.‘]ﬂBHHHH
KOMILIEKCHOTO HHTPOSHJIBHOTO COeJHHEHHA
JReseda («peakuusa GYporo KoJblar):

3Fe” + NO, +4H" = 3Fe” + NO + 2H,0
[Fe(H,0)]*" + NO 22 [FeNO(H,0),]*" + H,0
(Bypuit)

Ananornunasn peariHud npoTeraeT u ¢ HH-
TPHT-HOHAMH.

* CocTas oca/ka NepeMeHHBII, YTo JIyullle Bh-
paskaercs popmynon Si0, nH,0.



4. KayecTBeHHble peakuyuu
Ha HUTPUT-MOH NO,

1. KucsioTel B3aHMOJIEHCTBYIOT ¢ HUTPHT-
HOHAMH ¢ 00pasoBaHHEM A30THCTOH KHCJIO-
Thl, KOTOpas pasjaraercs (JUACIPOIOPIIHO-
HHPYeT) ¢ BhlJeJIeHHEeM raaa, Oypemero Ha
Boaayxe (NO oxmcnserca mo NO,):

3NO, + 2H' = NO, + 2NOT + H,0
2NO + 0, = 2NO,

2. HHT]JWT‘HOHH OKHCIAKT HOIHII-HOHBI
A0 HOO4a, UGDHJUEEHHE KOTOPOTro MOAHO 00-
HAPVAEHTE II0 MIOCHHEHHK) KpaxXxMaria:

2NO, +2I +4H" =1,+ 2NO +2H,0

3. Ilpu BHecennn B pacTBOp, cojgep:ka-
Ui HATPHT-HOHEL, KPHCTAJIHKA CYJIb-
chara menesa(ll) # HecroMBEHX Kamenb
KOHIIEHTPUPOBAHHON CEPHOH  KHCJIOTH,
BOKPYT KPHCTA/UTHEA coJH Habmwjpaercs
MmosiBJIeHAe OYPoro KoJbIa BCJIEACTBHE 00-
PA30BAHHA KOMILTIEKCHOTO HHTPO3HJILHO-
ro coeHHEHHS Kejeaa («peakinma Oyporo
KOJIBIIAY )

Fe* + NO, + 2H" = Fe" + NO + H,0
[Fe(H,0),)”" + NO 2 [FeNO(H,0),*" + H,0

(Oypaiit)

9. KayecTBeHHble peakuuy
Ha opTodpocar-uoH PO,
1. ObpaazoBanue ¢ conamu cepebpa sme-
TOTO OCAaKa, Jerko pacTBOPHMOTO B A30THOH
KHCJIOTEe HJIH pacTBOpe aMMHAKA:

3Ag" + PO," = Ag,PO,|

2. MarneananbHas cMech (BOJIHELA pac-
TBOpP AMMHAKA, XJIOPHIA AMMOHHA M XJIO-
pHIIa MarHug) odpasyer ¢ docdar-HoHAMH
OeJIBI KPHCTAIHYECKHH 0caJlok MarHHi-
aMMOHHIT (ocdaTa, pacTBOPHMEIN B MHHe-
PAJTBLHBEIX KHCIOTAX:

Mg + NH,H,0 + HPO, =
= MgNH,PO,| + H,0

6. KauecTBeHHbie peaxuuu
Ha cynbdar-noH SO,”
ObpaszoBanue ¢ woHaMH Oapus Gesoro
KPHCTAJTHYECKOTO 0CAITKA, HePACTBOPHMOTO
B KHCJIOTAX H IIEI04YAX:

Ba* +80," = BaS0,|

7. KayecTBeHHbie peakuyu
Ha CynbdUT-MOH SO

1. Obpasosanue ¢ woHaAMH Dapus Deoro
KEPHCTALIHYECKOr0 ocajka, PacTROPHMOTO
B KHCJIOTAX:

Ba®" + 80,” = BaSO0,|
BaS0,| + 2H" =Ba” + 80,1 + H,0
2. BrienieHne rasa ¢ peakHM 3anaxom
[pH TOAKHCIEHHH pacTBopa:
S0," +2H" = H,0 + 80,1

3. ObecrBeunBanie Po30BOIO MOJAKHCIEH-
HOI0 pacTBOpA MepMAHTAHATA KAJIHA;

550,° + 2Mn0, +6H =
=2Mn" + 580,” + 3H,0

8. KayecTBeHHble peakuum
Ha cynbdua-noH S°
1. Beuiesienne rasa ¢ XapakTepHBIM  3a-
ITaxoM IIpH MOIKHCIEHHE pacTBOpAa:

S*+2H = H,81

2. OGpa3oBaHne YePHOrO OCAIKA IIPH B3a-
MMO/ICHCTBHE ¢ HOHAMH Me/IH:

Cu™ +8" =CuS|

3. ObecipeunBainie PO30BOTO pacTBOpa
HepMaHraHaTa KaJus:

58" +2MnO, + 16H" = 2Mn* + 58 + 8H,0

9. KayecTBeHHas peakums
Ha xnopua-uoH Cl”
(ObpasoBanue DeJ10r0 TBOPOFKHUCTOTO 0CAJ-
Ka XJ10pua cepedpa, HepacTBOPHMOTO B KHC-



JIoTax, HO pacTEOpHMOTD B H30BITKE aMMHA-
Ka.

Ag" +Cl = AgCl|

AgCl + 2NH, H,0 2
2 [Ag(NH)," + CI" + 2H,0

10. KayecTBeHHble peakumu
Ha Gpomua-uoH Br

1. OGpasoBaHue CBETJIO-HKEJITOIO TBOPO-
WHCTOr0 ocajaka Opomuga cepebpa, Hepac-
TBOPHMOTO B KHCJOTAX, HO PACTBOPHMOIO
B PACTBOpPE THOCY/Ib(ATa HATPHI:

Ag" +Br = AgBr|
AgBr +28,0," 2 [Ag(S,0,)," + Br

2. XnopHaf BoJa BEITECHHAET H3 PACTBO-
poB OpomusoB DpoM, OKpaIIHBAIIHIL CI0M
OPraHWYecKoro pacTBopHTeNs (0eH3nHa,
feHaosa, TeTpaxJI0pHIA YIiepoga) B OpaH-
#EeBHIH 1[BET:

2Br" +Cl,=Br, +2CI".

11. KauecTeeHHble peakumuu

Ha noana-uoH |

1. ObpaszoBaHue #KenToro TBOPOAKHCTOTO

ocasika Gpommaa cepebpa, HEPACTBOPHMOIO

B KHCJIOTAX H B AMMHAKE, MAJIOPACTBOPHMO-

ro B pactsope THocyabdaTa HATPHA:
Ag' +1 = Agl|
Agl +28,0,” 2 [Ag(S,0.),)" +T

2. Com cBuHIA 00pa3yIoOT ¢ HOAK/I-HOHA-
MH $KeJIThIH 0caJI0K HOIHI4 CBHHIIA:

Pb*" + 21 = Pbl,)

3. XopHas Bo/la BHITECHAET M3 pacTBOPOB
HOJHI0B MO/, OKPAITHBAIINIA CJI0i OpraHu-
4ecKoro pacTBopHTens (DeHamHa, OeH3o0na,
TeTpaxJaopuaa yriaepoaa) B (hHOIETOBO-PO-
J0BBIH LIBET:

oI +Cl,=1,+2CI.

Obobmum crazanHoe. [Ipusenenssie Hu-
K€ CBOJHBIE TAOIHMILEI IOMOTYT BAM B CHCTe-
MATH3AIHH COJAEPKAIIErocA B CTaThe y4ed-
HOTO MATepHAJIA.

Tadbnnuua 1
KagecTpenHbIe peakiui Ha KATHOHBI
OrkpriBae-
rip Pearent Ypasunenue peakuun u Habn01aemMoe ABJIeHHe
MBIH KATHOH

Li [Iper mnamenn | Oxpamupanie MIAMEHH B KAPMHHOBO-KPACHEIH 1BET

Na’ [lger nnamenn | Oxpammpanie MIaMeHH B JKeJITLIT LBeT

K' [per maamenn | Oxpamupanie miaMess B HOJETOBLI BT

Na,[Co(NO,)]] |2K + Na" + [Co(NO,))]" = K,Na[Co(NO,)]|
Kenrriit kpuerasmHdeckiil ocaiok

NH, OH INH 4 OH —" NH,1 + H,0
BH,E;EJ’IEHHE‘ rasa ¢ pedskHM Jallaxon, BRIARIBAKIIETD MOCHHEHHE
JaKMYycoBoif Gymaru
Mg* co,* 2Mg™ + 200, + H,0 = (MgOH),C0,| + CO,1
Benerit, pacTBopHMELT B KHCJIOTAX 0CAJ0K
HPO,”  |Mg" +HPO,” + NH,H,0 = MgNH,PO,| + H,0

Besnnit kpreranmmueckuii ocagok, pACTBOPHMEIN B KHC/I0TAX




OrkpoiBae-
MBIH KaTHOH

Pearent

VpasHenune peakuuun u Hab/I0gaemMoe ABJIeHUE

Ca* [{ser namenn | OxpammBaHpe IJIAMEHH B OPAHKEBO-KPACHBIH LIBET
02042_ Caz‘ + Czo‘z— = CaC2041
Bessiit ocajiok, pacTBOPHMBIH B MHHEPAJIBHBIX KHCJIOTAX, HO HE
PACTBOPHMEIH B YKCYCHOH KHCJIOTE
CO," Ca™ +C0," = CaCO,}
Bensiit ocajiok, pacTBOPHMBIH B KHCJIOTAX
Ba™ [Iger nnamenn |OxpammBasue IaMeHH B A0JI09HO-3e/ICHBIN LIBET
S0,” Ba™ +80,” = BaSO,|
Beuntit ocaiok, HepacTBOPHMBIN B KHCJIOTAX
Crzof” + 2Ba* + Cr,0," + H,0 + 2CH,CO0 = 2BaCr0,] + 2CH,COOH
+ CH,CO0  |#enrsiii ocaok, pacTBOPHMBIN B COJIAHOM H A30THOH KHCJIOTE, HO
HEepPacTBOPHMBINA B YKCYCHOM KHCJIOTE
AI" OH AI" + 30H = Al(OH),/
Besbiit ocajiok, pacTBOpHMEI B H3DBITKE IIEJI0YH, HO HEPaCTBOPH-
MBI B H30BITKe AMMHAKA
Pb* I Pb* + 21" - Pbl,|
JKenThiit ocaziok, pacTBOPHMEL B KHIIAIIEH BOJE, HOAKHCICHHO
YKCYCHOH KHCJIOTOM
s> Pb* + S* = PbS|
YepHslit 0cajIoK, HEPACTBOPUMEL B pa3daBIeHHBIX KHCJI0TAX
Cu®** [Fe(CN))* | Cu® + [Fe(CN)g* = Cu,[Fe(CN)4|
Kpacro-6ypsiit ocajiok, pacTBOPUMBIH B aMMHAKE
H,S Cu® + H,S = CuS| + 2H"
YepHuiit 0caj10k, HEPACTBOPHMBIA B pa3daB/IeHHBIX KHCJI0TAX
OH Cu” + 20H" = Cu(OH),}
[ostyGoit ocasiok, pacTBOpHMEILIl B aMMHaKe ¢ 00pa3oBaHHeM SPKO-
CHHEro pacrBopa
Ag’ CI Ag' + Cl = AgCl)|
Besibtit TBOPOKHCTBIN 0CA/IOK, HE PACTBOPHUMBIN B KHUCJIOTAX, HO pac-
TBOPHMBIiT B H30BITKE aMMHAKa
s* 2Ag’ + 8 = Ag,S|
YepHulit 0ca0K, He pACTBOPHMEL B MHHEPAILHBIX KHCI0TAX
Cr0,” 2Ag’ + Cr0," = Ag,Cr0,]
Kpacro-kopryHeBEIit 0cazloK, HEPACTBOPHMELH B YKCYCHOI KHCJI0Te
Zn* OH Zn* + 20H = Zn(OH),|
Bessiit ocaok, pacTBOPHMBIIH B H3ORITKE IIEJI0YH HIH AMMHAKA
B Zn* + 8" =ZnS|

Besbiit oca0K, pacTBOPHMBIH B CHJIBHBIX KHCJIOTAX




OrkpeiBae-

M AHHOH Pearent YpasHenue peakuus u HADIIOJaEMOE ABJIEHHE
ND_‘i_ Cu + HESO,,, tﬂ
Cu+2NO, +4H" — Cu™ +2NO, + 2H,0
Buyenienne Gyporo rasa u nosisiieHHe cCHHEll 0KPaCcKH pacTBopa
Al+0OH to
3NO, +50H + 8Al+18H,0 —?8[Al(OH),] +3NH,!
Britesienne raza ¢ peakiM 3anaxom
FeSO, + H,80, [3Fe” + NO, +4H' = 3Fe” + 2NO + 2H,0
[Fe(H,0)J* + NO 2 [FeNO(H,0),]* + H,0
[Mosipienue Gypoit OKpackin HUTPOIIBHOIO KOMILIEKCA
NO, H' 3NO, +2H"=NO, +2NOT + H,0
2NO + 0, =2NO,
Brytenenne raza, bypewinero Ha Boaayxe
I INO, +2I +4H" =1,+ 2NO + 2H,0
Bhiteniense Hoja, KoTophii 00HAPYKHABAETCA 110 MOCHHEHAI Kpax-
MaJia
FeSO, + H,80, |Fe* + NO, + 2H" = Fe" + NO + H,0
[Fe(H,0)]"* + NO 2 [FeNO(H,0)]* (6ypsuii) + H,0
[Tosisierme Bypoit OKPACKH HHTPOIHIBHOIO KOMILIEKCA
PO,” Ag' 3Ag" +PO,” = Ag,PO,|
Hemruiii ocaiok, paCTBOPUMBIN B KHCJIOTAX HIIM AMMHAKE
Mg" + Mg" + NH,'H,0 + HPO,” = MgNH,PO,| + H,0
NH,H,0+ | Besnsiil kpreTasimdeckiil 0Cal0K, PACTBOPHMBIH B KHCJIOTAX
NH,CI
80" Ba® Ba™ +80," = BaSO,|
BeJbiil KpHCTA/UTHYeCKHI 0CA/I0K, HEPACTBOPHMEIH B KHCJIOTAX
S0," Ba™ Ba®™ + 80," = BaS0,]
Besniil kprcTaTHYecKril 0CAJI0K, PACTBOPHMEL B KHCJIOTAX
H SO,“ +2H" = H,0 + 80,1
Britenenue rasa ¢ peakum 3anaxoM, BEILIBAKIIETD TOKPACHEHHE
JIAKMYCOBOH OyMaKKH
MnO, 5S0," + 2MnO, + 6H' = 2Mn*" + 580," + 3H,0
OfecipeunBaHne MOIKHCIEHHOTO PO30BOTO PACTBOPA
s H' S" +2H" = H,S1
Bhigesienne rasa ¢ XapaKTepHBIM 3aI1aX0M, BEI3KIBAKIIETO TOKpac-
HeHHe JIAKMYCOBOI DyMamKu
Cu* Cu® + 8% = CuS|
Yeprniil ocaiok, HePACTBOPHMEIT B pasdaBIeHHEX KHCJI0TAX
MnO, 58 + 2Mn0, + 16H" = 2Mn** + 58 + 8H,0

ObecupeynBanne NOAKHCIEHHON0 PO30BON0 PacTBopa




OtkpeiBae-
MBI AHHOH PearenTr Ypasuenne peakuun u HabmogaeMoe ABIeHHE
Ccr Ag' Ag' +Cl = AgCl]
Besbiit TBOpOMKHCTEIH 0CAI0K, HEPACTBOPHMELI B KHCJIOTAX, HO pac-
TBOPHMELH B HaDRITKe aMMHAKA
Br Ag' Ag' + Br = AgBr|
CeeTno-eThiH TBOPOMKHCTEIH 0CAJI0K, HEPACTBOPHMEI B KHCJIO-
Tax
Cl,(aq)' B mpu- |2Br + Cl, = Br, + 2CI°
CYTCTBHH Briesisiiomuiicst GpoM oKpamHBaeT cioi 0praHHYecKoro pacTBOpH-
opranudeckoro |Tess (beHsuHA, DeH30/a, TETPAXJIOMETAHA) B OpaHIKeBHIH [1BET
PACTBOPHTE/IA
I Ag' Ag' +1 =Agl|
#KenTEIit TBOPOKMCTHII 0cAIOK, HEPACTBOPHMEI B KHCJIOTAX
Pb* Pb* + 21 = Pbl,|
MenTwiit ocalok, pacTBOPHMEIN B KUTIAINIEH Boje, MOIKHCICHHON
VECYCHOH KHCIO0TOMH
Clyaq) B mpu- |21 +Cl, =1, + 2CI'
CYTCTBHH Briiesnsonmitcs wo/ OKpaniMBaeT cJ10ii OpraHHYeckoro pacTBOPH-
opraHuveckoro |Tens (benauna, GeH30sa, TeTpaXJI0MeTaHa) B (PHOIETOBO-PO3OBEII
PACTBOPHTEJA |IIBET

' «aqy — ot n1aT. «agway (Bosta). Cly(aq) — pacTBop x10pa B BOJIe, XIOPHAS BOJA.

Heckonbko 3amevaHnii B KayecTee
nocnecnosusa

Kak y:e rosopmsiock BeIIe, IIPH IIPO-
Be/IEHHH Ka4yeCcTBeHHBIX peakimuil Heobxo-
auMo colI0IaTh onpejiesIeHHBIe VCIOBHS,
BagymaeMmcs, HApAMEp, KAK HOATBEPIHTE
Ka4yecTBeHHBINH coctaB oprodocdopHOit Kuc-
noret H,PO,? Kasamocs 6n1, wero mpomre?
Hasnmume nonos sonopona H' mopreepmum,
100aBHB MH/IMKATOD: METHJIOBBIH OpaHIKe-
BHIH npUMeT B pacTBope hochopHOH KHCTO-
THl KPACHYIO, & JIAKMYC — PO30BYI0 OKPACKY.
Hns obuapymenns oprodocdar-noHOB Hc-
1I0JIL3YeM HepacTBOpHUMOCTH opTodocdaTa
cepebpa. [leficTBHTEIBHO, B H3BECTHOM yuel-
Huke O.[. ®enpamana u [ E. Pynauruca
«Xuvua, YaeOHHK 1A 9 kinacca» Ha cTp. 67
IPHBOJUTCA YPABHEHHE PEaKIMM B3aMMO-

nefictBHA (hocthOpHOH KHCJIOTEL U HUTPATA
cepedpa:

H,PO, + 3AgNO, = 3HNO, + Ag.PO,|
(seITRIH OCcAI0K)

OxHako, mpojesnas 3TOT ONBIT, BEl yoe-
JUTech, 4YTO HHKAKOI0 IKeJITOro ocajka
docdara cepebpa He Benamaer. Hanpo-
THB, €cJIH Bel pas3godymere HemHOro doc-
tara cepebpa, To sameTHTe, YTO OH XOpO-
110 PACTBOPHM B A30THOM KHCJIOTe, TO €CTh
JallHcaHHad peakKliida IIpoTeRKaeT He Clie-
Ba HANpPABO, 4 B 00paTHOM HANpABJIEeHHH.
B uem me neno?

DocdopHas KHCIOTA AMCCOLHEHPYET II0
TpeM CTAJHAM, [0 KakJI0H MocIeaynineH
CTAJAMH CTeleHb JHCCOIHAIMH CYIIECTBEH-
Ho ymenbmaercs. Tak, ana 0,01M pacrso-



OrkpoiBae-

wxalh eaTmoR Peareur Ypasuenue peaxkuuu u Habmogaemoe apieHne
cr* OH Cr" + 30H = Cr(OH),]
Cepo-aesieHslil 0cajioK, pacTBOPUMBIH B H3ORITKe IIEJI04YH
H,0,+OH |2[Cr(OH)," + 3H,0,=2Cr0,” + 20H + 8H,0
NameHenne 3es1€HON OKPACKH PacTBOpa HA KeJITYIO
Mn* OH Mn* + 20H = Mn(OH),|
Bestniit, Ob1cTpO TeMHEOIMIA 0ca0K
s Mn* + 8" = MnS|
Ocazok «resiecHoro» Bera
Pb02 ; to 9
2Mn*" + 5Pb0, + 4H' ——— 2MnO, + 5Pb* + 2H,0
[TosiBneHne XxapakTepHOH MAJMHOBOH OKPACKH
Fe™ Ky[Fe(CN))] [K'+[Fe(CN)]" + Fe* = KFe"'[Fe"(CN);]
4Fe* + 3[Fe(CN)]" = Fe" [Fe"(CN)gl!
TemHO-cHHEI 0ca0K «TYpHOYJIEBOH CHHID
OH Fe*' + 20H = Fe(OH),|
3eneHoBaThIil 0ca10K, Oypeonmil Ha BO3yXe
Fe" K,[Fe(CN);] |K'+[Fe(CN)j* + Fe™ = KFe'"LFe"(CN)e]
4Fe™ + 3[Fe(CN))"" = Fe" [Fe"(CN),|
TemHO-cHHII 0ca/I0K «OepJIHHCKOM J1a3ypm»
OH Fe" + 30H = Fe(OH),|
Kpacno-0ypsiit ocajiok
NCS - -
Fe" + NCS” & [Fe(NCS)]
KpoBaBo-KkpacHoe OKpammBaHie pacTBopa
Tabnnua 2
KauecTBeHHble peakuuu Ha AHHOHBI
O'r.l‘cpunae- Pearent Vpasuenue peaxkuuu u Hab/ogaeMoe ABjIeHHe
MBI AHHOH
Co,” H' CO," +2H" = H,0 + CO,t
Briiesienne GecrBeTHoro rasa
Ca®™ Ca™ + CO," = CaCO,|
Besbiit ocaiok, pacTBOPHMEII B KHCJI0TAX
Si0," Ca” Ca® +8i0,” = CaSi0,]
Benntit ocaniok, pasiaraommics KHCI0TAMA
H 2H" + Si0,* = H,Si0,

CryaeHucTsiii oca10k (resib)




