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2 3
Na* Maams OKpalmBanue IiIaMesn B KENThIA LseT
K™ nams OkpauvBaHue ruiaMeHu B huoeToBbIi BT
Li® Tinams (OKpauMBaAHHeE [IAMEHH B KDACHDIIA LIBET
Rb* TMaavs OKpaIMBaHue MiaveHn B cHHe-UoTeTOBbII
user
Ca? Taamst OKpanmBaHue IIAMEHH B KUPITHYHO-KPACHbI
uBeT
cor Ocaz1ox 6e710r0 UBETa, PACTBOPHMBIi B KHC/I0-
(Kap6oHaT- TAX C BbUIETCHMEN T3 63 1(BeTA U 3ATIAXa.
HOHbI) Ca* + CO3~ = CaCO,¥
PO;- Ocaziok 6e10ro 1BETA, PACTBOPHMBIi{ B KHC/I0~
(docdar- Tax.
WoHH) 3Ca? + 2P0} = Ca,(PO,),¥
S0 Ocaztok 6671070 LBeTa, PACTBOPHMBIi B KHC/IO-
(cynbbur- TAX C BhITENEHHEM ra3a 0e3 IBeTa ¢ XapakTep-
MOHbBI) HBIM PE3KMM 3aMaxoM.
Ca?* + 503 = CaSO,4
Ba* Taams Okpatmsaet n1avsa B kET0-3eEHbIH 1BeT
SO;'~ Ocastok 6e10ro LBeTa, HePACTBOPUMBIIi B KHC-
(cynbdar- JoTax.
WoHb) Ba* + S0} = BaSO,+
PO}~ Ocanok 671070 1BeTa, PACTBOPHMBIiE B KHCTO-
(docdar- Tax.
WoHbi) 3Ba?* + 2P0}~ = Ba,(PO,),}
cor Ocatok 6e10ro 11BeTA, PACTBOPHMBII B KHCIO-
(xapGoHar- Tax ¢ BbleIeHuem #a3a 6e3 LBeTa 1 3anaxa.
OHBI) BaCO,V
S03- Ocaok 6e10ro UBETa, PACTBOPHMBII B KHC0-
(cynsdur- Tax ¢ BbUICJCHHEM ra3a 6e3 11BeTa ¢ XapakTep-
HOHBI) HBIM 3ATIAXOM.
Ba?* + S0}~ = BaSO,v
S Tnamsa (OKpauMBaHHe IUIaMeHH B KAPMHHOBO-KPAc-

HBlil LBeT

2 3
SO¥F Ocan0k 671070 1BETA, HEPACTBOPUMBIiA B KHC-
(cynbiar- JIoTax.
HOHBI) Sr** + 807 =180,
PO}~ Ocazok 6es10r0 1BETA, PACTBOPHMBIIT B KHCTIO-
(dbocdar- Tax.
HoHb) 381" + 2P0}~ = Sr,(PO,),
o3 Ocanok 6e10r0 1BETa, PACTBOPUMBIIL B KHCI0-
(xapBouar- Tax ¢ BbUIEICHHEM rasa Oe3 1[BeTa 1 3araxa.
HOHbI) Sr¥* +C0,* = SrCO, ¢
S0 Ocantok 6e10T0 1BeTa, PACTBOPHMBIIT B KHCIO-
(cynbpur- Tax ¢ BbUIC/CHUEM ra3a Oe3 UBeTa ¢ XapakTep-
HOHB) HBIM PEIKIM 3ATAXOM.
S + S0 = 150,
Agt CI~ (x10pna- TBOPOXUCTBII OCATOK GEJI0TO 11BETa, HEPACTBO-
MOHBI) pumblit B kucotax u HNO; (o
Ag™ +Cl-= AgClL
Br~ (6pomui- | TBOPOXKUCTHIN 0CA0K KPEMOBOTO IBETa,
HOHBI) HEPACTBOPHUMBIiT B KHCIIOTAX.
Ag” + Br=AgBrv
I~ (floama- "TBOPOXHCTBII OCANOK KETTOrO 1BeTa, Hepac-
HOHBI) TBOPUMBIi{ B KHCIIOTAX.
Ag+ 1= Aglb
Cu?! Iaams (OKpaUIMBAIOT [U1AMS B 3e1EHBIIA LBET
H,0 (sona) THapaTHPOBAHHBIE MOHbI ABYXBATEHTHOM Me/IH
UMEIOT ToNyOYIo OKPacKy (pa3banieHHblil pac-
TBOP OKpAllIeH B ro1yGof wset)
OH~ (ruapo- Ocanok roy6oro (cuiero) wsera, KOTOpbIit
KCHI-MOHbI, | PACTBOPAISTCS B M3OBITKE HALIATHIPHOTO CIIMPTA
wEnoun) € 06pa3OBaNHEM PACTBOPA APKO-CHHETO L(BETA.
Cu?* +20H- = Cu(OH), b
S (cyabdmi- | Ocanok UEPHOND LIBETA, HEPACTBOPHMbIi B KUCIO-
MOHBbI) ‘TaX; pactBopsiercs mpu Harpepatun 8 HNO;

wH,SO,
627 bigge

oy € BBLICIEHHEN NO, 1 SO,
=CuS¥
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2 3 1 2 3
NH, PacTsop apKo-cHHero LuBeTa. AlFE OH~ (rnapo- (OBBEMHBI 0CaTOK GeToro LBeTa, PacTBOPSIO-
(NH,OH) — | Cu** +4NH, = [Cu(NH,),|** KCHA-HOHEI, IMiACs B M3OBITKE LIETOH M B PACTBOPAX KHC~
HAUIATHIDHbIiT pactsop 0.
cnupt wménouu) AP* + 30H™= AI(OH),4
co- 059;11“93“"3 OcaKa. : n** OH~ (rnapo- | OBnémHBIIL 0canok Gestoro UBeTa, pacTBOpsIO-
(kapGoHar- 2Cu** +2C05~+ H,0=(CuOH),COv + KCHA-HOHBI, HICA B H3GBITKE WETOM U B PACTBOPAX KHC-
HOHbI) +CO,1 pactBop 70T
Pb? S (cyabdu- | Ocanok YEpHOTO LiBeTa, HEPACTBOPRMBbIi B KHC/IO- iEnos) Zn*" + 20H" = Zn(OH),
WOHE) Tax; pactaopsercs npi warpesatiit 8 HNO, .., NH; OH- (rmapo- | Tas ¢ PesKiM XapaKTePHBIM 3a1IaX0M, OKpa-
c “‘z’f"m"“"‘” Gyporo rasa. KCHAI-HOHBI, LIMBAIOLIMI BIAKHYIO 1aKMYCOBYIO GyMaxKy
Pb?" +5% = PbSv PacTBop 1we- B CUHMIA 1[BET, BIAXHYIO (heHON(PTATEUHOBYIO
Fe? OH~ (rupo- | OGBEMHBI XTOMbeBHAHBIE 0catoK 6e10ro J0uH) GyMaxKy B KPACHBIi1 LBET.
KCUIL-HOHBI, (cBeTI0-3e1€HOT0) 1BeTA, Gypeiomumit Ha BO3- NH; +OH-= NH,T +H,0
aCTBOP WE- JIYXE B PE3YTBTATE OKUCIEHMA.
it yw, ki = . OH~ (wenounas | Muankatoper | JTakMyC: OKpAuMBAETCS B CHHMIA LBET.
7104M) Fe* + 20H" = Fe(OH),v chiia g &Thiit
2 cpena) MeTHIOpaHX: OKPAILIMBAETCS B XKEThIH LBET.
S (cyabua- | Ocanok YEPHOrO UBETA, PACTBOPHMBIIA B KHC- DenondTarenH: OKPAIIMBACTCH B MATUHOBBI
HOHBI) 7I0TaX ¢ BbUIE/TEHHEM CEPOBOIOPONa (ra3 ¢ 3a- 1iBer.
DRxoMTYXALOA): 80} Ba?* (pactso- | Ocamok 6eToro uBeTa, HepacTBOPUMBIi B KiC-
Fe?' +82 = FeS) puMbie comu | soTax.
2 4 Ba2t = l
[Fe(CN)l*~, | Ocazok Témo-cuiero usera (Typudynena Gapus) SO+ Ba?* = BaSO,¥
K,[Fe(CN),] — | cim)*. F= o oz
rvd - pacTRo- | Ocanok Gesoro sera.
kpacHas kpo- | 3Fel* + 2[Fe(CN) |~ = Fe,[Fe(CN) |+ puvsccom | Cat* + 2F-= CaF b
BAHAA COMb Xansuna) 3
- = Eatibil 4 "
Fe S:Im (;:‘:“:" ?Rm’"‘“""'“ XIOMBEBALHbI 0CATOK GYPOTO Lupe: cr Ag"—nutpar | Bestbilf TBOPOKHCTBIH OCATIOK, HEPACTBOPUMBIiT
iR g 2 - cepedpa B KHCOTAX.
¢ 3+ 30H-= 1 oAgTR.
pmde(::s(:z) Fe’* + 30H- = Fe(OH); AgNO, uapy- | CI=+ Ag* = AgCly
- rHe pacTBo-
[Fe(CN)(J*+, Ocallok TEMHO-CHHETO 1BeTa (GepnHeKas ga- PUMBIE COMH
K,[Fe(CN) | — | 3ypb)*. cepebpa (1)
2 3 4= Fe[Fe(CN
weras kpops- | 4Fe’’ + 3[Fe(CN)J = Fe [Fe(CN) |, H.50, jeenls Brize/1seTcA GeCUBETHBII a3 ¢ PESKHM 3amaxoM
Hast cob (HCI), OKpaLMBaIOLIMit BTXKHYIO TaKMYCOBYIO
o a " . BYMaXKY B KDACHBIH 1BeT.
NCS~ (pona- KpoBaBo-kpacHoe OKpalinBaHue pacTBopa. o Y o " .
muz-uons), | Fel* + 3INCS™ = Fe(NCS), CI . consy + H2S04 gy = HCIT + HSOF
KNCS wmm
NH,NCS

* Cuunraercs, 4TO B 0GOUX CYHAAX OCALOK HMEET OANHAKOBBII COCTAB.
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* Onpejieierne HEKOTOPBIX HEOPTAHWYIECKHX BEIIECTB.

Habmonaemsie H3menenns (NPUIHAKH

Beuecrso Pearent NPOTEKAHHA PEAKINH) H YPaBHEHHE
PeaKiu
1 2 3
Cco, Ca(OH), — | O6pasyercs ocanok Gestoro usera, Ko-
Oxcnnyrepona (IV), yrie- | H3BecTKoBAst | TopbIi pacTBOpAETES MIPH MpoMycKaHHH
KHC/IbIfi ra3 — ra3 e Lpeta | Boia M36bITKa rasa.
1 3a11axa, He NO/IepXHBacT Ca(OH), + CO, = CaCO,¥ + H,0n
TOPeHHE, HEAIOBHT, PACTBO- €O, +CaCO; + H,0 = Ca(HCO,),
PHM B BOJIE
Ba(OH), — | O6pasyetcs ocanok 6ej0ro 1seta, ko=
GapuToBas | TOPbIit PACTBOPSIETCA TIPH NIPOMYCKAHMM
BOAA - | M3GBITKa rasa.
Ba(OH), + CO, = BaCO,L + H,0u
€0, + BaCO, + H,0 = Ba(HCO,),
SO, Ca(OH), — | OBpasyercs ocanok 6e10ro 1BeTa, Ko-
Oxeua cepui(1V), cepHu- H3BECTKOBASA TOpbI# PACTBOPACTCS NPH NPOITYCKaHUH
CTHIif ra3 — ra3 Ge3 useTa | Bofa W30BITKA rasa.
© PE3KNM 3A1AXOM, SL10BHT, Ca(OH), + S0, = CaSO,& +H,0n
pacTBopiM B Boze SO, + CaS0, + H,0 = €a(HSO,),
Ba(OH), — | O6pasyercs ocanok Gesoro Lsera, Ko-
6apuTOBAs | TOPBIit PACTBOPAETCA DK MPOITYCKAHMH
BOIA W306BITKA rasa.
Ba(OH), + SO, = BaSO,\ + H,0 1
S0, + BaSO, + H,0 = Ba(HSO,),
KMnO, O6eciiBeinBaHUE PacTBOPA NepMaHia-
(pacTBop) HaTta Kanms.
550, + 2KMn@Q, + 2H,0 =
=K,S0, + MnSO, + 2H,50,
BpomHas ObecupeynBanie GPOMHOI BOLOI.
Bona SO, + 2H,0 + Br, = H,S0, + 2HBr
H,S Pactnop- | OBpasyloTcs ocakn EpHOTO uBeTa,
CepoBoopon — ra3 6e3 LBe- | Mbie COIN HEPACTBOPHMBIE B PACTBOPAX KMCIOT,
Ta ¢ 3anaxoM TyXbix aui, | Pb*, Cul*, | koTopbie pacTBOPAIOTCA NpH HArpeBa-
SUIOBHT, pacTBOpMM BBote | Ag’ Hun B HNO.

ixonu)”

SR WIS Y. TR

1 2 3
PbY* + H,$ = PbSv + 2H'
Cu?* + H,§ = CuSl +2H*
2Ag"+ H,S = Ag,SL+2H"
NH, H,0, uian- | PacTBop amMMuaka (aMMHayHas Boaa,
AmMHaK, GecnBeTHbIH ra3 | KaTopbt HAUIATBIPHBLI CITMPT) OKPALIMBACT MH~
C PE3KIM 3AMAXOM, OEHD X0~ IMKATOPBI: JAKMYC — B CHHMI UBET,
POLIIO PACTBOPHMBIA B BoZIE, METHII0paHK — B KEATBIH, Qenondra-
ATOBUT JIEMH — B MATHHOBBIH (KpacHblif).
NH, + H,0 & NH,0H (NH, H,0)
HCl,,, OGpasyeres Gestbii thiv.
NH, + HCI = NH,CI
H, O, (Bo3nyx) | Yucretit Bonopon (Ge3 npumeceit Boany-
Bonopox — ras 6e3 usera, Xa) GBICTPO CTOpaeT Ha BO3AYXe MOYTH
3a1axa, BKYCa, HEpacTBo- 6e3 3pyKa.
PUMBII B BOZE, B3PHIBO- Boitopoit. coniepKanii npumeci Bos-
onace AyXa, NIPH MOLKMIAHWH B3PHIBACTCA
(rpeMyumii ra3)
2H,+0,=2H,0
Ceamrpst (Hurpathi we- | Maapaenue, | Yroms ropHT B pacTuianieHHBIX CETHTPAX.
JOUHBIX, WENOYHO3EME b~ | YTOIb 2NaNO, =2NaNoO, + 0,
HBIX META/LTOR I AMMOHUSA) C+0,=Co,
Hurrpar amvonns NH,NO, HISOA‘KM_) Buinesercs Gypsiit ras.
(avvannas cenTpa) +Cu NH,NO, + H,S0,,,,,, =
=NH,HSO, + HNO,
Cu +4HNO, = Cu(NO,), + 2NO," +
+2H,0
[&n04b, Ha- | 3amax aMMMaKa, OKpalIUBaHye BIaX-
rpeBaHue HOM MHAMKATOPHOI GYMAXKK (1aKmy-
COBOIt — B CHHMIt uBeT, heHondTaten-
HOBO# — B KpacHsIii)
NH,NO, + NaOH =
=NaNO, + NH,1 + H,0
Xnopun ammonna NH,Cl | AgNO; (p-p) | Opasyercs Gesblil TBOPOKHCTBIN OCHIOK,

(HANIATBIPB)

HepaCcTBOpUMBIit B Kucrorax u HNO,.
NH,ClI + AgNO, = NH,NO, + AgCIL
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3

Ulgnoun,
Harpeakme

3anax aMMuaKa, OKpaliMBaHUE BAAX-
HOM HHAWKATOPHOI GYMAXKH (TakMy-
COBOIT — B CHIHIT LBET, deHoNDTANCH-
HOBOIi — B KPACHBIIf).

NH,Cl + NaOH = NaCl + NH, +
+H,0

Cynbbar aMMOHUS
(NH,),50,

Ba¥ (p-p)

O6pasyetca Gesblit 0CaLOK, HEPACTBO~
puMbiii B xucotax u HNO,.
(NH,),50, + BaCl, = 2NH,Cl +
+BaSO,4

LL1Enoys, Ha-
rpesaHue

3anax aMMHaka, OKpalIMBaHNe BIIaX-
HOM MHIMKATOPHOM GYMaXKH (TakMy-
COBOI — B CHHMI BeT, deHondTaTeH-
HOBOI — B KPACHBI),
(NH,),S0, + 2NaOH =
+2NH,T +2H,0

2,50, +

Hurrpar uatpis NaNO,
(HaTpueBas ceauTpa)

Maasnenue,
yros

Yrotb rOPUT B PACILIABICHHBIX COUT-

H,S0, )+ | Bolneasercs Gypeiii ras.
+Cu NaNO, + H,50,,.,.., = NaHSO, +
+HNO,
Cu +4HNO, = Cu(NO,), + 2NO,™ +
+2H,0
Maamsa OKpauiMBaeTcs B XEThIil BT
Hurpar kaaua KNO, Mnapsnenue, [ Yronb roput #wpaciLiaBleHHbIX CeauT-
(KaTMitHan ceauTpa) Yrojib pax.
2KNO, = 2KNO, + 0,
C+0,=C0,
H,S0,,)* | Brtneaseres Gypsiit ras.
+Cu KNO, + H,50,,., = KHSO, + HNO,
Cu +4HNO, = Cu(NO,), + 2NO,T +
+2H,0
Tlnams (Okpatiupaercs B GHONCTOBBII LiBET

Kasecraentivie peacm

2

Oxonyauue Tabiu 2

SOBHT, PACTBOPHM B BOJIC

1 2 3
o, Taciomas | TACIOUAs TY/HHKA BCTIbIXHBACT.
ayutika | C+0,=CO,
Cl, Bocctanosu- —

Ti43 XET0-3eNEHOTO 1BeTA | TeM (MeTai-
¢ XapakTepHBIM 3anaxoM, | isr, H,, KBr,
H,$.80,...)

Br, Boccranosm- =
Kunzkocts 1EMHO-Oyporo | Teu (MeTan-
LBETa ¢ XapaKTepHbiM 310~ | bt, H,, KI,

BOHHBIM 3aniaxoM, sutosuTa | H,S, .

CTBO TEMHO-(HOIETOBOTO
IBETA ¢ MeTANLTHICCKUM
61eCKOM, MMEET XapakKTep-
HBIii 3aMax, SIOBHT

L Kpaxmarx
Kpucranimyeckoe Bete- | (p-p)

TemHO-(HONETOBOE OKPAILMBAHHE, HC-
He3aioNIee MPH HATPEBAHMH.

NO,

Byphii 143 ¢ XapakTepHBIM
JATIAXOM, PACTBOPHM B BOIIE,
108

NO 0,

Tlosiasetcs Hypast OKpacka.

NO — GecuseTHbiii ra3, caMonpous-
BO/ILHO OKHCIIACTCS Ha BOJIYXE.

2NO +0,=2NO,

Wi3venenns, conpoBOKIAIONIIE HEKOTOPbIC XHMHIECKHE NPEBPALICHHS

Tab6auua 3

TMpn3nax peakimm

‘VpasHenns peaxiuii, K1104€BbI¢ CI0BA, ACCOUMALN

Bypslii ras — okeui asora (IV)

Bbigeasercs npu okucaenuu NO 1o NO,, B3au-
MOZEHCTBUH TAKENLIX METATTIOB, HEMETATIOB
W HeKoTOpHIX CrroxHbix peitiects ¢ HNO, (koHiL)
¥ PASTOXEHIH HITPATOB METATUI0B, HAXOMAMIAXCS
B DALY AKTHBHOCTH 1IpaBee MarHisi.

N0 +0,=2NO,

Cu +4HNO. = Cu(NO.

INO, T+ 2H,0

3 (kovn)





