PEAKUII IAEHTU®IKALII IOHIB
(3A JIEPKABHOIO ®APMAKOIIEEIO YKPATHI)

ANIOMIHIN

bnuspko 15 Mr Bunpo6oByBaHoi cyOCTaHIii pO3UHHSIOTH Y 2 MJT 600u. J1o
0JIEPKAHOTO PO3YHMHY A0AAaI0Th OMu3bKo 0.5 MII Kuciomu Xi0pucmosoonesoi
po3zeedenoi i 6nmu3bko 0.5 M peakmugy mioayemamioy, 0caji HE YTBOPIOETHCSI.
[ToTiM 1omalOTh KpaIUIIMU = pPO34UH  HAMPIIO  2I0OPOKCUOY  PO38EOeHUl;
YTBOPIOETHCS TENETOMIOHMIA OLTHI Oca, SKU pPO3YMHSIETHCS MPU HACTYITHOMY
JOJaBaHHI PO3YUHY HAMPIto 2i0poKcudy po3sederno2o. J1o 0epKaHoro po3uynuHy
MOCTYIIOBO  JOJAIOTh  PO3YUH  AMOHIIO  XA0pudy, 3HOBY YTBOPIOETHCS
renenoaionui O1IMi ocaz,.

NMosicHeHHA Ta pPiBHAHHSA peakuin
[oHM anOMiHIIO 3 TIOAUETaMIJIOM HE pearyroTh ( BIAMIHHICTh BiJ ILTIOMOYMY,
[IMUHKY Ta JCSIKUX 1HIIUX METAJIIB).
[Tpu nogasanH1 kparisiMu po3unHy NaOH yTBoproeThes renenoaionuii 0Oumui
ocan AI(OH);:
A’ + 30H™ = AI(OH);|.
[Tpu nactynnomy nonaBanui po3unny NaOH ocan Al(OH); pozuunsieTscs,
YTBOPIOETHCS pO3UMHHA T1ApoKcokomILIekcHa ciitb Na[AI(OH),].
Al(OH);]+ NaOH = Na[AI(OH),].
Al(OH);]+ OH™ = [AI(OH)4]".
[Tpu nactynmnomy gonaBanHi po3unHyNH,Cl yTBOproeThes renenoionuii 01mui
ocaa Al(OH)s.
Na[Al(OH)4] + NH4CI = NaCl + AI(OH);|+ NH; + H,O
[AI(OH),]” + NH, = AI(OH);]+ NH; + H,0O

APCEH
1.

a) 5 M3 BUNPOOOBYBAHOTO PO3YMHY HArpiBalOTh Ha BOJASAHIN OaHi 3
pi1BHUM 00'eMOM peaxmugy 2inoghocghimy yTBOPIOETHCS KOPUUYHEBHUHN Ocal.

[logcHeHHsI Ta PIBHAHHS pPeakilii

INnodocdit narpirto NaH,PO, BimHOBIIOE CHIONYKH apCeHY 0 BIUIHLHOTO
apceHy, KMl y ApiOHOAMUCIIEPCHOMY CTaHl Mae KOpu4uHeBUHM komip. Ilpuxnanu
TaKOi B3a€EMOIII.

3N8.2H2PO4 + 4Na3AsO4 = 3N33PO4 +4As + 6NaOH
5N32H2PO4 + 4N33ASO4 = 5Na3PO4 +4As + 2NaOH + 4H20

2.

b) Apcen(lll) (apcenitu). o 0.3 M1 po3uMHy, 110 MICTH BUIIPOOOBYBaHY
CyOCTaHIIII0 B KIIBKOCTI, €KBIBaJICHTH Oym3bko 30 Mr apceHiT-ioHa (AsO33_),
nonaroTh 0.5 MI kucromu xaopucmogoonesoi pozsedernoi 1 0.1 MI pozuumny
Hampito cyiv@hioy, YTBOPIOETHCS KOBTUH OCad, HE POUMHHHN Yy KUCIOMI
XJI0OPpUCMOBOOHESBII KOHYEeHMPOBAHIL, POZUUHHUHN Y pO3UUHI aMiaK).



[losscHeHHS Ta PiBHAHHS peakIlii

Y TBOPIOETHCS KOBTUN Oca As,Ss:
2Na3;AsO; + 12HCI + 3Na,S = As,S;] + 12NaCl + 6H,0
2As05+ 12H" + 38™ = As,S;] + 6H,0.
[Tpu nogaBaHH1 pO3UYMHY aMiaKy YTBOPIOIOTbCS po3uuHH1 crioryku(NH,);AsS;
ta (NHy4);AsOs:
Ast3 + 6NH3 + 3H20 = (NH4)3ASS3 + (NH4)3ASO3

3.

c) Apcen(V) (apcenatu). o 0.3 ma po3uuHy, 10 MICTM BUIPOOOBYBAHY
CYOCTaHI[I0 B KiIBKOCTI, eKBiBaJeHTH Om3bk0 1 Mr apceHar-iona (AsOs),
noaaroTh o 1 mi po3uuny 100 1/ amownito xnopudy, po3uuny amiaky i po3dyuHy
100 1/11 maeniro cynrvghamy,; yTBOPIOETHCS OUTHIA KPUCTATIIYHUHN 0Call, PO3UUHHHNA
y KUCI0mi X10pucmogooHesill po3eedeHiti (BIIMIHHICTb B1Jl apCEHITIB).

[losicHEHHd Ta PiBHIHHA peakIii

Y TBOpIOETHCS 01U KpUCTATIYHHUI Ocal MarHii-aMoOH1i apceHary

MgNH;AsO,4 3a TakuM pIBHSIHHSIM:
NagASO4 + NH4C1 + MgSO4 = MgNH4ASO4l + NaCl + NaZSO4
AsO4~+ NH, + Mg”" = MgNH,AsO4]

Tonu AsO5™~ (apceHiT-ioHH) Ocamy He YTBOPIOIOTb.

bimmit kpucraniuynuii ocagq MgNH,AsO,4 po3unHsI€THCA Y PO3BEICHII
XJIOPUCTOBOHEBIM KUCIOTI:

MgNH4ASO4 + 3HCI = Mng + NH4C1 + H3ASO4

ALETATU
1.

a) BumpoOoByBaHy CyOCTaHLII0 HarpiBarOTh 3 PIBHO KUIBKICTIO KUCI0MU
Waenesoi, BUALIAETHCS KUCIOTA OL[TOBA, KA BUSBISETHCS 3a 3alaXOM 1 KHCIIOH0
peakKIiero.

[losicHEHHd Ta PiBHAHHA peakIlii
[Tpu HarpiBaHHI 1IaBJIEBA KMCJIOTA BUTICHSE 13 COJIl OLITOBY KUCIIOTY:
2CH;COONa + H,C,0;, ——> 2CH3;COOH + Na,C,0,

2.

b) bnuzbpko 30 Mr BumpoOOBYBaHOI cyOcTaHIlli PO3UMHSIOTE Y 3 MiI 600u. [o
0JICP’)KaHOTO0 PO3UMHY a00 A0 3MJ PO3YMHY MOCIIIOBHO Je aaroTh 0.25 mu
posuuny nauwmany Himpamy, 0.1 m 0.05 M pozuuny uody i1 0.05 Ma posuumny
amiaky pozeederoeo. CyMilll 00EpEkKHO HArpiBarOTh A0 KWITIHHS, MPOTITOM
JNEKUIbKOX XBWJIMH YTBOPIOETbCS CHHIM ocaa a0o 3'SIBISETbCS  CHUHE
3a0apBIICHHS.

[logcHeHHSs Ta PIBHAHHS pPeakilii

YTBOPIOETBCS CHHBOTO 3a0apBiieHHA Ma€ Take TosicHeHHs. [lpu
J0JIaBaHHI JI0 PO3YMHY COJIed OIITOBOI KHCJOTH (aleTaTiB) pO3UYMHY HITpaTy
nantany La(NOj); 1 amiaky pO3BEIEHOTO YTBOPIOETHCS OCHOBHHMII arleraT



nantany (moxiauBa ¢opmyna LaOH(CH3;COO), ) y BuUriasal KOJOiZHOTO
pPO3UHHY.
2CH3COON& + La(NO3)3 + NH3 + H20 = LaOH(CH3COO)2 + 2NaNO3 + NH4NO3

Sxmo mnpouec MPOBOAUTU MpU OOEpEKHOMY HarpiBaHHI JO KHUIIIHHS, TO
YTBOPIOETHCS F€Jlb OCHOBHOI'O all€TaTy JAHTaHY, KU 3 MOJIEKYJSIPHUM HOJ0M
nae cuHe 3abapBienHs. Ckiaj I1i€i CHMHBOI CIOJYKHM HENEBHUM, 3amucaTH
dbopmyty Ta piBHSHHS peakilii HeMoxumBo. L{el edekt aHamoriuHuid B3aEMO/IIi
pPO3YMHY KpOXMaJIK 3 HOAOM, IO TaK0X CYNPOBOJKYETHCA YTBOPEHHIM
CUHBOTO 3a0apBJIECHHS.

c¢) Ho 2 mu1 HeHTpaIbHOTO PO3YMHY, III0 MICTUTh BUIIPOOOBYBaHY CyOCTaHIIIIO B
KUIBKOCTI, eKBiBajeHTHIH Omm3pko 20 — 60 wmr amerar-iona (CH;COQO"),

noaaroTh 0.2 mi po3 uuny 30r/n 3axiza(lll) xaopudy, 3'IBIsIETbCSA YEPBOHO Oype
3a0apBJICHHS, IKE 3HUKAE TIPH TOJAaBaHHI KHCIOT MiHEPAIBHUX PO3BEIACHUX.

[lossicHEeHHS Ta PIBHAHHS pEaKIii

Auerar amoOHIIO ¥ aueTaTd Jy>KHUX METalliB YTBOPIOIOTH 3 10HAMH
samiza(Ill) cxmammi  kommmekcHi  kartionm [Fes(OH)(CH;COO)]",  sxi
3a0apBITIOIOTH PO3YHMH Y YEPBOHO Oype 3a0apBIICHHS.

3FeCl; + 8CH3;COONa + 2H,0 = [Fe;(OH),(CH3CO0)s]Cl + 8NaCl + 2CH;COOH.
3Fe’ + 8CH;COO™ + 2H,0 = [Fe3(OH),(CH;CO0)g]” + 2CH;COOH.
[Tpu nogaBaHH1 PO3BEAECHUX MIHEPATIBHUX KUCIOT KOMIUIEKCHI KaTiIOHU
PYUHYIOTBCS, 4epBOHO Oype 3a0apBlICHHS 3HUKAE, HATTPUKIIAI:
[Fe;(OH),(CH;COO)s]C1 + 8HC1 = 3FeCl; + 6CH;COOH + 2H,0
[Fes(OH),(CH;COO),]" + 8H' = 3Fe’" + 6CH;COOH + 2H,0

4.

d) 2 M po3uuHy, 1O MICTUTh BUIPOOOBYBaHYy CyOCTaHIII0O B KUIBKOCTI,
ekBiBaJieHTHIN Omm3bko 20 — 60 mr amerar-ioH; (CH;COQ7), HarpiBaioTh 3
PIBHOIO KUIBKICTIO Kuciomu cipuanoi konyenmposarnoi \ 0.5 mn 96 % cnupmy,
YTBOPIOETHCS €THIIALIETAT, SIKUIl BUSBIIETHCA 3a 3a11aXOM.

[losscHeHHS Ta PiBHAHHS peakIlii

[Tpn HarpiBaHHi CyMillll KOHLIEHTPOBAHOI CIpYaHOI KUCJIOTH, €TUIIOBOTO
COUPTY 1 CHOOJNYKH, IO MICTUTh alleTar-i0Hu, BiAOYBAa€ThCA peaKilis
eTepudikarii:
2CH;COONa + H,SO, + 2C,HsOH —— 2CH;COO-C,H;s?1 + Na,SO, + 2H,0.
YTBOproeThes etunarnerar (orroBo-etuiosuii edip) CH;COO-C,Hs, o mae
XapaKTEepPHUN PPYKTOBHIL 3amax.

BEH30ATH
1.

a) Jlo 1 M po3unHy, 3a3HAYEHOTO B OKpeMill cTarTi, noaawTh 0.5 M pozuumny
saniza(lll) xnopudy; yTBOprO€ThCs OJ11/10->KOBTUM OCall, pPO3UUHHUH B eipi.



[losscHeHHS Ta PiBHAHHS peakIlii

bensoart-ionu 3 kationamu 3aniza(Ill) y HeiitpansHOMY cepeqoBHILI
YTBOPIOIOTh MAJIOPO3YMHHUN OEH30aTHUIN KOMIUIEKC, 110 BUIAJIA€ 3 POZUUHY Y
BUTJISIII POKEBO-KOBTOTO ocaay. Pi3H1 JOCTIAHUKY MPUTUCYIOTh OCaTy
HeoaHakoBuit ckian: 6ensoar 3amiza(lll) (CsHsCOO);Fe abo ocHoBHUMIT OeH30aT
zamiza(lll) (C¢HsCOO);Fe-Fe(OH);7H,0. Binbiiicth aBTOPiB MPHUITYCKAOTh, 110
CKJIaJ Ocany, AKUi BUMAA€ 3 HelimpaibHUuX PO3YNHIB, BiAMOBIAaE GopmyIi
ocHoBHOTO OeHzoaty 3amiza(Ill), Tomy peakiiito MOKHA ONTUCATH TAKUM
PIBHSIHHSIM:
6C6H5COONa + 2FCC13 + 10H20 — (C6H5COO)3FCFG(OH)37H201, + 6NaCl +
+ 3CsHsCOOH;
6CsHsCOO™ + 2Fe’ + 10H,0 — (C¢HsCOO);Fe-Fe(OH);-7H,0| +
3C¢HsCOOH
SK110 peakIiito MPOBOIUTH B KHCIIOMY CEPEIOBHIII, TO 0CaJl HE YTBOPIOETHCS,
TOMY 110 OCHOBHA CLJIb PO3UMHHA B KMCJIOTaX, a MaJOPO3UYMHHA OCH30IHA
KHCIIOTa MOYKE€ BUIIACTU B OCa. SKIO peakilito MPOBOJUTH B JTY>KHOMY
CEPEeNOBHIII, TO 3 po3uuHy Oyjae Bunaaatu Oypwuii ocap rigpokcuay 3amiza(lll).
Ocan po34uHs€EThCS B edipi.

2.

b) 0.2 r BunpoO6oByBaHOi CyOcTaHIIii, K0 HEOOX1IHO, 3APIOHEHOT, TOMIIIAIOThH
y npoOipky, 3mouytoth 0.2 ma abo 0.3 mun kucromu cipuanoi, 00€pexHO
HarpiBarOTh JHO NPOOIPKK; HA BHYTPILIHIX CTIHKAaX MPOOIPKH 3'SBISIETHCS OLIHIA
HAJIIT.

[losicHEHHd] Ta PiBHIHHA peakIii

CuiibHa cipyaHa KMCIIOTa BUTICHSIE C1a0Ky OCH30MHY KUCIIOTY:
2C6H5COONa + HzSO4 = 2C6H5COOH + NﬂzSO4
[Tpu narpiBaHHi1 O€H30IHA KHCIIOTa BUITAPOBYETHCS 1 KOHJIEHCYETHCS HA CTIHKAX
npoOipKu, YTBOPIOIOUM OLTUNA HAIIT..

3.

c¢) 0.5 r Bumpo6oByBaHOi cyOctaHIli po3uuHsOTh y 10 mia eoou. o
oJiepKaHoro po3unHy ado 10 10 Mia po3urHy, 3a3HAYEHOTO B OKpEMIW CTaTTi,
nojatote 0.5 MII Kucromu xa0pucmogoonegoi; yTBOPIOEThCS OCaj, SIKUM MICIs
nepeKpucTaiizanli 3 TEII0i 600y 1 BUCYIIYBAHHS )y 6aKyyMi Ma€e TeMIEpaTypy
masienns Big 120 °C no 124 °C.

[losscHeHHS Ta PiBHAHHS peakIlii

CunpHa XJIOPUCTOBOAHEBA (COJIsSIHA) KUCIIOTA BUTICHSIE CIa0Ky OEH30MHY

KHCJIOTY, IKa IOIaHO PO3YMHSIETHCS Y BOJIL:
C¢HsCOONa + HCl = CcHsCOOH | + NaCl

BPOMIAN
1.

a) HaBaxxky BunmpoOoByBaHOi cyOcCTaHIlii, €KBIBAJIEHTHY OJM3BKO 3 MI OpoMif-



ioHa (Br), po3umHsOTE y 2 MI 600u. OnepKaHUM PO3YUH MiAKUCIIOIOTH
KUCTIOMOI0 a30MHOI0 po38ederoro, AonatoTs 0.4 mu pozuuny cpibima HiTpary,
NEPEMINIYIOTh 1 BIJICTOIOIOTH, YTBOPIOETHCS CBITJIO-KOBTHI CUPHUCTHUH OCa.
Ocaza BiIOKpEMJIIOIOTh LIEHTPU(DYTyBaHHSIM 1 MPOMUBAIOTH TPhOMA MOPLISMU
6oou no 1 mu koxHa. L1 omepauii NpoOBOASATH MIBUAKO Yy 3aXHUILEHOMY BIJ
SCKpPaBOI'0 CBITJIa MICIIi, NIPH I[bOMY JOMYCKA€EThCS, 1100 piUHA HAJ 0CAI0M HE
OyJia ynoBHI npo3oporo. OnepKaHuii ocaji CyCeHAYIOTh Y 2 MJI 800U 1 TOAA0Th
1.5 M1 po3uuny amiaky; ocaz MOBITEHO PO3YNHSIETHCA.

[logcHeHHsI Ta PIBHAHHS pPeakilii

KBr + AgNO; = AgBr| + KNO;
Br + Ag = AgBr]|
AgBr| + 2NH; = [Ag(NH;),|Br

2.

b) HaBaxky Bunpo6oByBaHOi cyOcTaHIIli, €KBIBaJIEHTHY OJIM3bKO 5 Mr Opomij-
ioHa (Br"), momimaroTe y HeBeIUKy mpooipKy, goaarTh 0.25 M 600u, OIU3BKO
75 mr ceunyro(1V) oxcuody, 0.25 mn kucromu oymogoi 1 00EPEKHO CTPYIIYIOTh.
BepxHio BHYTpIIIHIO dYacTUHY mNpoOIpKM BHUCYIIYIOTH 3a  JIOTIOMOTOIO
GIIPTpyBaIBLHOTO Marnepy 1 3aauiiaroTh Ha S5SXB. CMYyXKy QLIbTPYBajIbHOTO
namnepy HEoOXiHOTO pO3MIpy IMIIPETHYIOTh, YMINIyIOUHM i Kpall y Kparuio
PpO34uHy yKCUHy 3Hebapeieno2o 1 HeraHO MOMIMIAIOTh IMIIPETHOBAHY YaCTHHY
B npoOipky. IIpoTsirom 10 ¢ 6111 HUKHBOTO Kparo (PuUITPYBAJIBHOTO Marepy
3'ABIAETHCS (i0IeTOBE 3a0apBiEHHS, SIKE€ YITKO BIAPIZHIETHCA Bil YEPBOHOTO
3a0apBiieHHST (DYKCUHY, 1110 CIIOCTEPIraeThCsl y BEPXHiM IMIIPErHOBaHIM YaCTHHI
CMY>KKHU Tamnepy.

[losicHEHHd Ta PiBHAHHA peakIlii

Oxcua ceuHiO(IV) y kuciomy cepeioBuIlll MPOSIBIISIE BIACTUBOCTI
CUJIBHOTO OKHMCHHMKA.
2KBr + PbO, + 4CH;COOH = Br, + Pb(CH;COOQO), + 2CH;COOK + 2H,0O
Mapwn 6pomy pearytoTb i3 3HebapBreHNM (PYKCUHOM. YTBOPIOKOTLCS NPOLYKTU
BGpoMyBaHHSA (PyKCUHY, LLIO MalOTb (hioneToBoro 3abapBreHHs.

3.

c¢) o 1 mi po3unHy, 110 MICTUTh BUITPOOOBYBaHY CYOCTaHIIIIO Y KUIBKOCTI,
eKBiBaJIeHTHIH Osin3bko 2-30 mMr O6pomig-iona (Br"), nogatots 1 M kucromu
XopucmogooHesoi pozeederoi, 0.5 M po3unHy (CBIKO MPUTOTOBAaHOTO) 50 T/11
xnopaminy, 1 min xnopoghopmy 1 300BTYI0Th; XJIOpoOpMHUH 11ap HaOyBae
KOBTO-Oyporo 3a0apBiIeHHS.

[losscHeHHS Ta PiBHAHHS peakIlii

Xnopamia C¢HsSO,N(Na)Cl y CONSTHOKHCIOMY pO34HHI OKUCITIOE 10HU
OpoMy 10 BUTBHOTO OpOMY:
CsHsSO,N(Na)CI + 2HCI + 2KBr = Br, + 2KCI + C¢HsSO,NH, + NaCl.
BinbHnin Bpom ekcTparyeTbCs  OpraHiyHUM PO3YNMHHUKOM XI0pOohOopMOM i
3abapsntoe roro y dypun konip.



BICMYT

a) 0.5 r BumpoOoByBaHOi cyOcrTaHiii po3uuHsAOT, y 10 MA  Kucromu
X10pUcmosooHesoi possedenoi. OliepKaHUM PO3UYHMH KUI'ATATH MPOTATOM 1XB,
OXOJIOJUKYIOTh 1, SIKIO HEOOX1HO, GUTbTpYytoTh. /{0 1 MJI 0A€epKaHOTO pO3YUHY
nonarTh 20 MII 600u; yTBOPIOETHCS Oimuii a00 CBITIO-)KOBTUU 0OCaa, KOJIp
akoro micna noxaBanHs Bim 0.05 mu go 0.1 mMia poszuuny nampiio cyrvghioy
3MIHIOETHCS Ha KOPUYHEBUH.
NMosicHeHHSs Ta PiBHAHHSA peakuin
[Ipu nonaBanni HCl yTBOproeThCs XJIOPUAHMIA KOMIUIEKC BICMYTY,

HAMPUKIIAI;

Bi(NOs); + 6HCI = H;3[BiClg] + 3HNO;

Bi’" + 6CI™ = [BiCl¢]*~

[Ipu nomaBaHHI BOAM BiIOYBA€THCS TIAPOJI3 COJIEH BICMYTY, YTBOPHOETHCS
O11Hi1 200 CBITJIO-KOBTUM 0CaJ] OKCOXJIOPUY BICMYTY:

[BiCls]>~ + H,O = BiOCl| + 5CI" + 2H"
[Tpn nonaBaHHI PO3YMHY CyIb(Iay HATPIIO YTBOPIOETHCS KOPUYHEBUH OCal
cynbdiay BICMYTY:

2H;[BiClg] + 3Na,S = Bi,S; |+ 6NaCl + 6HCl
2[BiCls]*™ + 3S* = Bi,S;|+ 6CI”

b) bimsbko 45 mr BunpoboByBaHoi cyOcTanuii po3unHsoTs y 10 M kuciomu
azomuoi  pozeedenoi. OpnepkaHUW PO3YMH KUM'SATATH MPOTATOM  1XB,
OXOJIO/IXKYIOTh 1, AKIIO HEOOX1AHO, PiIbTPYI0Th. [0 5 M1 oflep:kaHOTO PO3UUHY
nomaroTb 2 M posumHy 100 1/ mioceuosunu,; 3'ABISETHCA KOBTYBATO-
opaHXeBe 3a0apBiicHHsI a00 yTBOPIOEThCS opaHxkeBui ocai. [lotim nonarots 4
MJI pO34MHY 25 T/ Hampito ¢pmopudy, pO3UnH HE 3HEOAPBIIOETHCS MPOTITOM
30xB.
NMosicHeHHSs Ta piBHAHHSA peakuin
TioceyoBuHa (Tiokap6amia) SC(NH,), y kuciomy cepenoBHII YTBOPIOE
KOMILJIEKCHY CIIOJIYKY, 1110 Ma€ >KOBTYBaTO-OpaHkeBe 3a0apBiIeHHs a00 yTBO-
PIOETBCS OpamkeBHit ocas. (3aBaxaroTs Kationn Hg,™ ta Fe’").
H3[B1C16] + 6SC(NH2)2 = [Bl(SC(NH2)2)6]C13 +3HCI;
[BiCls]"™ + 6SC(NH,), = [Bi(SC(NH,),)s]’" +3CI".
[Ipu nonaBaHHI po3urHy QTOPUIY HATPIO; PO3UHMH HE 3HEOAPBIIIOETHCS
npotarom 30xB. BiIMIHHICTb Bl KOMIUIEKCIB 3aJ1i3a.

3AAI30

a) HaBaxxky BUnpoOoByBaHOI cyOcCTaHli, €KBIBaJeHTHY Onu3bko 10 mr 3amiza-
iora (Fe™"), pozunusitots B 1 MiI 600u. J[0 OJ€pKaHOrO PO3YHHY ZOAAIOTH 1 MII
po3uuHy Kauio Gepuyianioy, YTBOPIOETbCS CHHIM OcCal, HEPO3UUHHUN MpHU
J0JIaBaHH1 KUCIOMU XIOPUCMOBOOHEBOI PO38EOEHOI.

lNMosicHeHHA Ta piBHAHHA peakLuin
Com 3amiza(Il) 13 Kj3[Fe(CN)s] yrtBoprotors cunii ocan KFe[Fe(CN)g],



HaIlpUKJIAaa:
FCSO4 + K3[FC(CN)5] = KEG[FC(CN%]l + KzSO4
Fe*" + K* + [Fe(CN)s]> = KFe[Fe(CN)g]|

b) HaBaxkxxy BumpoOOBYyBaHO1 cyOcTaHIii, eKBIBaJIeHTHY Onm3bKo 1 Mmr 3amiza-
iora (Fe’"), posunusitors y 30 M1 600u. [0 0JEpKAaHOTO PO3UMUHY AOJA0TH | M
KUCTIOMU XJIOPUCMOBOOHEB0I po3geedenoi 1 1 MIl po3uumny xaniro mioyianamy,
3'SIBISETHCS YEPBOHE 3a0apBiieHHsS. BinOuparoTh ABI MOPIIT 0AEpPKAHOTO
po3unny 1o 1 mu koxxHa. Jlo oHi€eTl MOPIIii 10AAI0Th S5 MII ChUpmy i30amMiio6020
abo 5 M1 egipy, CTpYIIYIOTH 1 3aJIMIIAIOTH IO PO3IIAPYyBaHHS, OpPTaHIYHUH IIap
HaOyBae poskeBoro 3abapeieHHsa. Jlo Apyroi mopuii 10Aa0Th 2 MJI pO3UUH)
pmymi(ll) xaropudy, depBoHE 3a0apBIICHHS PO3YNHY 3HUKAE.
NMossicHeHHA Ta pPiBHAHHSA peakuin

V kuciomy cepeosumii ionn Fe’™ 3 iomamm Tiouwiamaty (pojaHimy)
YTBOPIOIOTH (TiOIiaHATHI) POJIaHi/IHI KOMILIEKCH YEPBOHOTO 3abapBiieHHSA. Y
3aJIEKHOCTI BiJl CIIBBITHOIIECHHS PEAreHTIB YTBOPIOIOTHCS KOMIUIEKCH 3MIHHOTO
ckiagy [Fe(SCN),(H,0)en]’ ™, men=1,2. 3, ..., 6.

Fe'" + nSCN™ + 6-nH,0 = [Fe(SCN),(H,0)6.]*™
KoHKpeTHI npuknagu:
FeCl; + KSCN + 5H,0 = [Fe(SCN)(H,0)s]Cl, + KCI;
FeCl; + 3KSCN + 3H,0 = [Fe(SCN);(H,0);5] + 3KCl;
FeCl; + 6KSCN = K;[Fe(SCN)g] + 3KCI;
PonaninHi (TiomiaHaTHI) KOMIUIEKCH 3aJ1i3a €KCTParytOThCs OpraHIYHUMU
PO3UMHHHUKAMU (COUPT 130aMUIOBH, e]ip TOIIO), pyHHYIOTHCA MIPHU T0JaBaHHI
po3uuny xnopuay pryti(Il).
K3[FC(SCN)6] + 3HgC12 = 3Hg(SCN)2 + 3KCI + FGC13
¢) HaBaxxky BUIpoOOBYBaHOI cyOcTaHIli, €KBIBAJIEHTHY HE MEHIE | Mr 3aii3a-
jora (Fe’"), po3unusrors y 1 M 600u. Jl0 OfEpKaHOTO HOAAIOTh | At po3uumy
Kanito epoyianioy, yTBOPIOETbCS CHUHIN OCajl, SAKUW HE PO3UYMHSIETHCS MPU
JOJIaBaHHI 5 MJT KUCIOMU XAOPUCTNOBOOHEBOT PO36EOEHOL.
lNMosicHeHHA Ta piBHAHHA peakLuin
Com 3amiza(lll) 13 Ky[Fe(CN)s] ytBoprotots cuniii ocang KFe[Fe(CN)g],
HaAMPUKIIA;
FeCl; + K4[Fe(CN)g] = KFe[Fe(CN)g]| + 3KCl
Fe’" + K + [Fe(CN)s]* = KFe[Fe(CN)q]|

noauau

a) HaBaxky BuUnpoOOBYBaHOi1 cyOcCTaHIlii, €KBIBaJIECHTHY OJIU3bKO 4 MI HOAU-
ioHa (I7), pozuunstoTh y 2 Mi goodu. OnepkaHUW MIAKUCITIOIOTH KUCIOMONO
asomHor  poszsedenoro, naoparote 0.4 M1 pozuuny cpibna Himpamy,
NEPEMINIYIOTh 1 BIICTOIOIOTh 10 YTBOPEHHS CBITIO-KOBTOTO CUPHUCTOTO OCAy.
Ocaa BiIOKpEMITIOIOTh HEHTPU(DYTYBaHHSIM 1 MPOMUBAIOTH TPhOMA IMOPIISMU
6oou 1o 1 min xoxHa. [{ro omepariito TpoBOASITh MIBUJIKO B 3aXUILEHOMY Bij
SICKpaBOTO CBITJIA MiClli, IPU IbOMY JOIYyCKAETHCS, 100 PiIMHA HAJ| 0CaOM HE
Oyna ymoBHiI npo3oporo. Ocall CycneHaAylTh Y 2 MII 600u i JONal0Th 1.5 mi
amiaky, ocaj HE PO3YMHAETHCS.



NMosicHeHHSs Ta PiBHAHHSA peakuin
YTBOPIOETBCS CBITIIO-)KOBTUW CUPHUCTHH ocajy Agl, 1m0 HE pO3UMHSAETHCS B
a30THIM KHUCTOTI, po3umHi amiaky. Ocamx Agl po3uuHSAETBCS y HANIUIIKY
TiOCyJIb(paTy HATPIIO.

KI+ AgNO; = Agl| + KNO;

b) Jlo 0.2 mMi po3uuHy BUIIPOOOBYBAHOI CyOCTaHIIIi, [0 MICTUTh OJU3BKO 5 MT
noaua-iona (I") B 1 M poparots 0.5 M kucromu cipuanoi pozsedenoi, 0.1 mn
PO3YUHy Kaniro Oixpomamy, 2 MI 600u, 2 MI XA0poghopmy, CTPYIIYIOTh
IPOTATOM KUIBKOX CEKYHJ 1 3aJIMIIAI0Th 0 PO3LIapyBaHHS; XJIOPO(GOPMHHUIA
miap HaOyBae (i0s1eToBOTO 200 (hi0JIETOBO-4EPBOHOTO 3a0apBICHHS.

NMosicHeHHSs Ta PiBHAHHSA peakuin

VY xucnomy cepenopuiui quxpomar kaiiro K,Cr,O; okuciroe 1001 oy
JI0 BIJILHOTO WOy .
6KI + K,Cr,07 + 7H,S0, = 31, + Cry(SO,); + 4K,80, + 7TH,0

BinbHuMif 07 €KCTPAryeThCsl OPraHIYHUM PO3ZYHHHUKOM XJIOPOPOPMOM 1
3a0apBitoe 1oro y ¢ioneToBuit a00 G1071€TOBO-UEPBOHUI KOTIP.

KAAIN

a) 0.1 r BUnpoOOByBaHOiI CyOCTaHIIT PO3UMHSIOTH Y 2 MJ 800u. JI0 0JiepKaHOro
pPO34YUHY J0MaI0OTh | MI posuuny mampilo KapOowamy 1 HArpiBalOTh, OCal HE
yTBOprOeThes. [lo rapsworo poszumHy gonatote 0.05 wma poszuuwmy Hampiio
cynbidy, ocaj HE YTBOPIOEThCSA. Po3unH OXOIOKYIOTh Y JBOASHIA BOJII,
n01at0Th 2 M po3uuny 150 r/1 kucromu 6unHOI 1 BIICTOIOIOTH; YTBOPIOETHCS
O KpUCTaTIYHUI Oca.
NMosicHeHHSA Ta piBHAHHSA peakuin

Jlo po3umHy coii Kamito noaarTh po3unH Na,COs; s HeWTtpamizarii
MOJKJIMBOi JOMIIIKA KHCIOTH, a TaKOX I TOT0, IMO0 YIEBHUTHCH Y
BIJICYTHOCTI KAaTIOHIB, IO YTBOpIOWOTH mpu 1aii Na,CO; ocamu, HampukiIag
MarHiro, Kajpllito Tomo. Po3uun cynedigy HaTpito Na,S momarwTh Ijs TOrO,
1100 YNIEBHUTHUCH Y BIACYTHOCTI KaTIOHIB, 10 YTBOPIOIOTH Ipu Ail Na,S ocaau.

[Ipy gomaBaHHI BUHHOT  KHCIOTH JIO OXOJIOJPKEHOTO  PO3YUHY
YTBOPIOETHCS 61J'II/II/I kpuctaniuauii ocag KHC4H4Og.

*+ CO5™ + H,C,H404 = KHC4H,Og | + HCO5™.
[Tpukian:
KCI + N&zCOj, + H2C4H406 = KHC4H406l + NaHC03 + NaCl.

b) biusbko 40 Mr BUnpoOOByBaHOi cyOcTaHIli po3uMHAIOTh B 1 Mia 6oou. [o
0JICP’KAaHOTO PO3YMHY JOJAIOTh 1 M Kuciomu oymoeoi pozsedenoi 1 1 mi
CBDXKONpUToTOBaHOTO po3uuny 100 r/n mampiro xkobaremunimpumy,; Biapaszy
YTBOPIOETHCS )KOBTUI a00 OpaHKEBO-KOBTUI OCA/I.
NMosicHeHHSA Ta PiBHAHHSA peakuin
lonn «kamito 3 rekcanitpokobambratoM (III) Hatpito Nas;[Co(NO,)e]



YTBOPIOIOTh KOBTHUW KPUCTAIIUYHMM ocaj TekcaHiTpokobanbrary (III) kamiro
HaTPIIO:
2KClI + Na3[CO(N02)6] = KgNa [CO(NOz)dl + 2NaCl

2K* + Na* + [Co(NO,)e]*™ = KoNa[Co(NO,)s]|
c) Cinb Kanito, BHeceHa y 6e3bapBHe nonym'a, 3abapsrtoe 1oro y dionetosui
Konip abo npu po3rnsiaaHHi Yepes CMHE CKNO — Y NyprnypoOBO-YEPBOHUNA.

KAABLIIN

a) 1o 0.2 M3 HEHTpaNbHOTO PO3YMHY, IO MICTUTH BI/InpOGOBZyBaHy cyOcCTaHI110
B KUJIbKOCTI, €KBiBajJIeHTHIM O1m3bK0 0.2 mMr Kanibilii-iona (Ca +) B 1 MJI 1Oo1a10Th
0.5 M po3uuny 2 /1 enioxkcanveiopokcianiny y cnupmi, 0.2 MJ po3uuHy Hampiio
eiopokcudy pozgedernozo i 0.2 Mn poszuuny Hampito kapoonamy. Cymimn
CTpyHIyroTh 3 1 M a6o 2 M xzopoghopmy 1 noAaroTh Biag 1 M 10 2 M 600u,
xji0poOpMHUI 1ap HAOyBa€e YEPBOHOTO 3a0apBIICHHS

NMossicHeHHA Ta pPiBHAHHSA peakKuin

['miokcanb-0ic-(2-0oKkCHaH1I) — OpraHiuHMM peareHt, MO Mae TakKy
CTPYKTYpHY hopmyty:
H HO
N=CH-CH=

VY cnabko myxHoMy cepenosuili (pH = 12) 3 ioHaMu Kayblil0 BiH yTBOPIOE
KOMIUIEKCHY CHOJYKY TaKOTO CKJIany:

0
\ Ca\/ j@
N=CH-CH=N

[I1 KOMIUIEKCHA CIIOJyKa EKCTparyeThbcs XJIOpoPopMoM 1 3a0apBirO€e Iap
XJI0poOpMy Y YEPBOHO-POKEBUN KOJIIP.
b) bauzpbko 20 Mr BUmpoOOBYBaHOI CyOCTaHIlli PO3YMHSIOTh y 5 MI Kuciomu
oymosoi . Jlo oOJepXKaHOrO po34uHy nojaarTh 0.5 M posuuny Kauiwo
Gepoyianioy ; pO3UMH 3aJHINAETHCS MPO30pUM. J[0 po3dnHYy T0AaI0Th OJIU3BHKO
50 MT amoHito x10pudy ; YTBOPIOETHCS O1THI KPUCTAIIYHUAN OCaI.
lNMosicHeHHA Ta piBHAHHA peakLuin
YTBOPIOETHCS HA PO3UUHHA Y BOJII CUJIb aMOHIIO 1 KaJIBIIIIO:

2NH," + Ca®" + [Fe(CN)s]*™ = (NH,),Ca[Fe(CN)¢]|,

Hanpuknaa:
2NH4C1 + C@.Clz + K4[FG(CN)6] = (NH4)2C3[FC(CN)6]l, + 4KCl.

¢) o 1 mi po3unHy, 1110 MICTUTh BUIIPOOOBYBaHY CYOCTAHINIO y KUTBKOCTI 2 —
20 mr xansmiii-iona (Ca®"), momarote 1 M posuuny 40 1/1 amoniio okcaramy ;
YTBOPIOETHCS OUTHIA Ocajll, He PO3YUHHUU Y KUCAOMI OYMOSIili po38edeHill 1
PO34UHI amiaKy , PO3UYNHHUHN Y pPO3BEICHUX MiHEPAIbHUX KUCIOTaX.
NMosicHeHHA Ta piBHAHHA peakLuin
YTBOPIOETHCS HA PO3UYMHHA Y BOJI CUJIb OKCANIaT KaJbIliI0:



Ca™ + C,047 = Ca C,04],
Harnpuknaa:
C&Clz + (NH4)2C204 =Ca C204l =+ 2NH4C1

d) Cinp kanbllifo, 3MOYEHA KUCIOMOK XJIOPUCOB0OHE800 1 BHECEHA Y
0e30apBHE MOJayM's, 3a0apBIIIOE HOTO B OPaHKEBO-UYEPBOHUMN KOJIIP.

KAPBOHATU U TITIPOKAPBOHATU

a) 0.1 r BUnpoOOByBaHO1 CyOCTaHIIIi MOMIIIAIOTh Y MPOOIPKY 1 CYCIICHAYIOTh y 2
MIT 8oou . Jo omepikaHoi cycreH3ii J0Jal0Th 3 MIT KUCIOMU OYMOBOI PO38EOeHOT
. IIpobGipky Bigpa3y 3aKpuUBaIOTh MPUTEPTOI MPOOKOI0 31 CKISIHOIO TPYOKOIO,
JIBIYl BUTHYTOIO MiJi MPSAMHM KYyTOM; CIIOCTEPIraeThCs OypXJUBE BUAUICHHS
OynbOamiok razy 6e3 konpopy 1 3amaxy. [IpoOipky oOepexHO HarpiBaroTh i
MPOMYCKAIOTh Ta3, 10 BUAUIIETHCS, KPi3b 5 MII posuuny oapiro 2iopokcuoy ;
YTBOPIOEThCS O OCaj, IO PO3YMHAETHCA TPU JOJaBaHHI HAJIUIIKY
KUCIOMU XIOPUCHOBOOHEBOI.

b) 0.2 r BUnpoOOByBaHO1 CyOCTaHIIll PO3YUHSAIOTE Y 2 MJI 800u. [0 ofep:kaHoro
po3unHy gAojaioTe 0.5 M HAacHYEHOTO PO3YUHY MAcHil0  Cyabghamy;
YTBOPIOEThCS O1ui ocan (BIAMIHHICTH B T1APOKapOOHATIB, PO3YMHHU SKUX
YTBOPIOIOTH OCAJl JIMIIIE TPU KUIT'ATIHHI CyMIiIlIi).

Ipumimxa. ]Ins oxepaHHsS HACHUEHOTO PO3YMHY MarHito cyibdary g0 100 T
maeuito cyrvgpamy noparots 100 Mt odu, 3anummaroTh Ha 24 TOJ IPU 4aCTOMY
300BTyBaHHI. Po34nH PibTpyIOTS.

¢) 0.2 T BunmpoOoByBaHOi CyOCTaHIlii pO3YUHSIOTH Y 2 MJI 800u . J10 omepxkaHOTOo
po3unny nonarTs 0.05 MI pozuuny genonrgpmaneiny ; 3'SIBISETHCS YEPBOHE
3a0apBieHHs (BIAMIHHICTh BiJ TiAPOKApOOHATIB, PO3YMHU SKUX 3aJIUIIAIOTHCS
0e30apBHUMM).

MATHIN

bin3pko 15 Mr BUmpoOOBYBaHOI CyOCTaHLIi pO3YMHAIOTH y 2 MA 600u . [o
OJIEP’)KaHOTO PO3UMHY JAOJAalTh | M posuuny amiaky po36e0eHo2o;
YTBOPIOEThCST OUIMI Ocajl, M0 PO3YMHSAETHCA MPU JOJaBaHHI | M1 posuumny
amomniro xaopudy . J1o oiep:kaHOTo po34MHY J0AA0Th | MI po3uuny ounampiro
eiopoghocghamy ; yTBOPIOETHCS OUTHNM KPUCTATIYHUHN OCal.

HATPIN

a) 0.1 r BUnmpo6GoByBaHOi CyOCTaHII1 PO3YMHAIOTE ¥ 2 MJI 800u . {0 OJIEPIKAHOTO
PO3UHMHY J0NAK0Th 2 M posuuny 150 t/n kanito kapbonamy 1 HarpiBarTh 10
KUITIHHS; Ocaj He YTBOPIOETBCH. Ho PO3UMHY JIONIAKOTE 4 M po3yuHy Kaniio
NIPOAHMUMOHAMY 1 HArpiBalOTh 10 KUITIHHA, MOTIM OXOIOJUKYIOTh Y JHOISTHIH
BOAl 1, SKIO HEOOXIAHO, MOTHPAIOTh BHYTPINIHI CTIHKH TPOOIPKH CKIISTHOIO
MATMYKOIO; YTBOPIOETHCS TYCTHIA 0cajl O1JI0TO KOJIBOPY.

¢) Cinp HaTpito, 3MOUCHA KUCIOMOI0 XJIOPUCTOB800He8010 1 BHECEHA B O€30apBHE
MOJIyM's, 3a0apBIIIOE HOTO Y KOBTHH KOJTIP.

PTYTH

a) bmuszpko 0.1 Mn po3umHy BHUIPOOOBYBaHOi CyOCTaHINI MOMINIAIOTh Ha
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PETENbHO OYMILEHY MOBEPXHIO MIAHOI QOJBIH; 3'SIBISIETHCS TEMHO-CIpa IUIsMa,
gKa TpU HaTUpaHHI cTae Onucky4yor. Donbry BUCYIIYIOTH 1 HArpiBaloTh y
mpoOipIl; TUIsIMa 3HUKAE.
b) Jlo po3uumHy BUNPOOOBYBAaHOI CYyOCTaHIli JOJAIOTh pPO3YUH HAMPIIO
2iopokcudy po3sedenuti 10 CUIIBHO JTYXKHOT PEaKIlii cepeOBHINa, YTBOPIOETHCS
T'YCTHI 0CaJl )KOBTOT'O KOJIHOPY (COJI PTYTI).

N
c) o 1 ma po3umHy, MO MICTUTHh BUIIPOOOBYBaHY CyOCTaHINIO y KUIBKOCTI,
exBiBaentHiit 10 — 30 mr pryrb-iona (Hg®"), 107al0Th 00EpEeKHO KPAILIIME
PO3YUH KAil0 U00Uudy ; YTBOPIOETbCS YEPBOHUM OCaJ, POZUMHHUHN Yy HAJJIUILIKY
[bOTO PEAKTHUBY.

CAAILIMAATHU

a) o 1 ma pozunny nomaroth 0.5 M1 pozuuny 3aniza(lll) xnopudy,; 3'aBiseTbes
¢ioneroBe 3a0apBlieHHs, sike HE 3HUKae micas gojgaBanHs 0.1 Ma kucromu
oYymoeoi .

b) 0.5 r BumpoGoByBaHOi cyOcraHiii po3uuHsAOT, y 10 mi 6odu . Jlo
ozepkaHoro po3unHy abo mo 10 M po3umHy, 3a3HAYEHOTO B OKpEMil CTaTTi,
nomatotb 0.5 Mi kuciromu xnopucmosoouesoi . QOuepaHuil ocaj MiCIs
nepeKkpucTaizamii 3 rapsdoi 6oou 1 BUCYIICHHUN ) 8axkyymi Mae TeMIIeparypy
masiens Big 156 °C no 161 °C.

CBUHEILD

a) 0.1 r BumpoOoByBaHOi CyOCTaHIlii pO3YHHSIOTE B 1 MIT kuciomu oymogoi . J1o
0JIepKaHOTO PO3UMHY ab0 10 1 M po3uMHy, 3a3HAYEHOrO0 B OKpEMiil CTaTTi,
NOJA0Th 2MJI PO3YUHY Kail0 Xpomamy , YTBOPIOETHCS >KOBTHM oOcai, IIO
PO3UYMHSIETBCS TPU  JOAABAaHHI 2 MI  poO3uuHy Hampio  2i0poKcudy
KOHYEHMPOBAHOL2O.

b) 50 mr BumpoOOBYBaHO1 CyOCTaHIlii pO3YUHSIOTh Y 1 MI Kuciomu oymosoi .
Jlo oxeprkaHOro po34uHy J104ar0Th 10 MiT 6odu 1 0.2 M po3uuny xanriro tiooudy;
YTBOPIOETHCS KOBTHM ocan. Cymiml Kum'ararb npoTsroM 1 — 2XxB; ocaf
pO3UMHAETHCS. PO34NHY 1al0Th OXOJIOHYTH; 3HOBY YTBOPIOETHCS OCAJl Y BUTIIAIL
OMUCKYYHX JKOBTUX IJIACTHHOK.

CPIBAO

bmuszeko 10 mr BumnpoOoByBaHO1 cyOcTaHIlli po3unHsoTh y 10 mi 6oou . o
OJIEpP’)KaHOTO pO3uMHYy fAojatoTh 0.3 M Kucromu  Xa0pucmosooHegoi;
YTBOPIOETHCS OLTMI CUPHUCTUN OCall, SKH PO3UUHSAETHCS MPHU JTOAABaHHI 3 M
PO3UUHY AMIAKY PO3BEOEHO20.

CUAIKATH

KinbkicTh BUIIPOOOBYBaHOi CyOCTaHI1i, 3a3HaUYE€HY B OKPEMIil CTaTTi, 3MIIIYIOTh
y CBHHIIEBOMY a00 IJAaTHHOBOMY THUIJII 3a JOMOMOTOI0 MIJHOTO JApOTYy 13
omu3bko 10 Mr nampiro ¢pmopudy 1 1eKinbKOMa KPaIIIMUA KUCAIOMU CIPYAHOi 10
YTBOpPEHHS cycneHsii. Turenp HaKpHUBalOTh TOHKOIO MPO30POI0 TUIACTUKOBOIO
IJJACTHHKOIO 3 BHUCSYOI0 KPAIUICID 600u 1 00CPEKHO HArpiBarOTh, depe3 Ko-
POTKHUI IPOMIKOK Yacy HaBKOJIO Kparllli BOAM 3'IBISEThCA Ol1e KiIbIIE.
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CYADDPATU

a) banspko 45 Mr BUnpoOOBYBaHOI CyOCTaHIIl PO3YMHSIOTE Y 5 M goou. Jlo
0JICP’)KAaHOTO PO3YUHY JOAAIOTh 1M KuUCiomu Xiopucmosoonesoi po3eedetoi 1
1M1 po3uuny b6apito xnopudy, yTBOPIOEThCS OLTUN oca.

b) o cycmnensii, onepkanoi B pe3ynbTaTi peakiii (a), natote 0.1 ma 0.05 M
PO3UUHy 1100y, KOBTE 3a0apBJICHHS 01y HE 3HUKAE (BIAMIHHICTD BiJ CyJIb(ITIB
1 TUTIOHITIB), ayie 3HEOAPBIIOETHCS TPH JOJaBaHHI KPAIUIAMH PO3UUHY 0JI08A
xaopudy (BIIMIHHICTB BijJ HoaaTiB). CyMiIll KUIT'ATATh; 0cajl HE 3HEOAPBIIOETHCS
(BIIMIHHICTB BiJl CEJICHATIB 1 BOJb(PpamariB).

CYADBDITU

a) Jlo 2 Ma po3umHy, IO MICTUTh BUIPOOOBYBaHy CyOCTaHIIIO y KUIBKOCTI,
exBiBanenTHiii 10 —30 Mmr cymbdit-iona (SO;™), HOHAOTH 2 MI KUCIOMU
XJI0pUCMOBOOHEB0I  p0o36edeHOi 1 CTPYUIYIOTh; TIOCTYNOBO  BHUAUISIETHCS
CIPYUCTHII ra3, M0 BUSABISETHCS 32 XapaKTEPHUM PI3KUM 3aI1axoM.

b) Jlo po3umny, mo Mmictutb cymbbit-ion (SO;™), momatots 0.1 mix 0.05 M
PO3YUHY 1100Y, PEAKTUB 3HEOAPBITIOETHCS.

CYPMA

bmuzpko 10 Mr BumpoOOBYBaHOI CyOCTaHINi PO3YHMHSIOTH MPU HArpiBaHHI Y
po3unHi 0.5T kazrito-rampito mapmpamy y 10 M 600u 1 OXOJIOMKYIOTh. [0 2 M
OJIEpKAHOTO PO3YMHY JOJAIOTh KpAIULIMU  pO3uuH Hampito  cyib@hioy;
YTBOPIOETHCS OPAH)KEBO-UYEPBOHHUI OCal, KU PO3YMHSAETHCS TPH J0JIaBaHHI
PO3YUHY HAMPIIO 2IOPOKCUOY PO3BEOEHO20.

DPOCPHPATU (OPTODPOCDPATHN)

a) Jlo 5 mn po3uuHy, SKIIO HEOOXITHO, HEUTPATi30BaHOTO, MOMAOTH 5 MII
po3uuny cpibna Himpamy, YTBOPIOETbCS KOBTUH o0caj, KOJIp SKOrO HE
3MIHIOETbCA TPU KHUI'ATIHHI 1 SKUI PO3UMHSAETHCS TMPHU JIOJABAHHI PO3UUHY
amiaky.

XAOPU N

a) HaBaxxky BUNpoOOBYBaHOi CyOCTaHIIl1, €KBIBAJICHTHY OJU3bKO 2 MT XJIOPHUJ-
ioHa (CI"), po3uunsAwTs y 2 Ma goou. OnepkaHUW PO3YMH IMIJAKUCITIOIOTH
KUCTIOMOI0 a30mMHoI0 po3eedenoro, noAarTs 0.4 Ml posuumny cpioara nimpamy,
MepPEMIIIYIOTh 1 BiJCTOIOIOTh; YTBOPIOETHCA OILTUNA CHPHUCTUM OcCaj, SIKUM
HEHTPUPYTYIOTh 1 MPOMUBAIOTH TPHOMA MOPLISIMU 600u 10 1 M koxHa. Lo
oTiepallilo MPOBOAATH IIBUAKO B 3aXHIIEHOMY BiJ] SICKPABOTO CBITJIA MICIIl, TIPH
bOMY JIOMYCKAa€ThCs, 100 piMHA HaJ OCagoM He Oylia yHoBHI IPO30pPOIO.
Ocan cycneHAyrTh Yy 2 M 8o0u 1 JONAOTh 1.5 MI po3uuny amiaxy, ocan
HIBUAKO PO3UYMUHSETHCS; JOMYCKAETHCA HASBHICTH JIEKUIBKOX KPYMHUX YacTOK,
K1 pO3UMHSAIOTHCS MOBLIBHO.

HHMHK

a) 0.1 r BUnpoOoOByBaHOiI CyOCTaHIIT PO3UUHSIIOTH Y 5 MJ 800u. Jlo oJiep»KaHoro
po3unHy nonaioTh 0.2 MI po3uuny Hampilo 2iOpOKCUOY KOHYEHMPOBAHO20,
yTBOpIOEThbCsT Oumnit ocan. [loTiM nmojarwoTe 1e 2 M po3uuHy Hampiro
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2IOpoKCUOY KOHYEHmMpPOBAHO20, OCAJ PO3UMHSIETHCA. J[0 OJep)KaHOTO pPO3UYHHY
noaaroTh 10 M pozuuny amouito xaopudy, po3duH 3alIUIIAEThCs Tpo3opum. o
po3unHy gonaotb 0.1 Ma posuuny nampito cyabghioy, yTBOPIOETHCS OLTUHN
IIaCTIBYACTHH Ocall.

N
b) Jlo 2 M1 po3unHy, III0 MICTUTh BUTIPOOOBYBaHY CyOCTaHIIIIO Y KUIBKOCTI,
eKBIBAJICHTHIN 5 — 20 MI IMHK-10HA (Zn2+), noaaroth 0.5 M po3uuny Kaniro
Gepoyianioy; yTBOPIOETbCA OLTUI Ocajl, HEPOZUUHHUU Y KUCIOMI XI0PU-
CMOB0OHESI PO36eOeHill

HUTPATU

Jo 1 Ma HEeHTpaIbHOTO PO3YMHY, IO MICTUTH BUIIPOOOBYBaHY CYOCTaHIIIO B
KUTBKOCTI, eKBiBaJIeHTHIN 2 — 10Mr 1iuTpar-ioHa, 1oaaroth 1 vt po3uuny 200 /1
Kanbyito xaopudy, PO3UMH 3AJIMIIAETHCS MPO30PUM; MPU KUIT'STIHHI PO3YUHY
YTBOPIOETBCS  OLMUMUA  Ocal, PpO3UMHHUN Yy KUCIOMI XJIOPUCMOBOOHESIl
PO36e0eHill.
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