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11 kaace

Maxcumanvrnoe konuuecmeo o6annos — 100 6annos

Pewienue 3a0auu Ne 1.
1. DxkcrpakummoHHas W Tepmudeckas ¢GochopHas KHCIOTa MOy CBOE
Ha3BaHUE WH3-3a CMOCO0a TONyYEeHHs. ODKCTPAKIMOHHYIO KHCIOTY TOJyYaroT U3
OPUPOAHBIX anaTtutoB U (HochHpUTOB, pasziaras MX MUHEPAIbHBIMU KHCIOTAMH,
10010700 (<) R wTe) o) < (01 USSP PPR PP 1 6ana
[Iponiecc onmchIBaeTCS ypaBHEHUEM:
C&5F(PO4)3 + 5H,S0,4 — 5C&SO4(TB)J, + 3H3POs + HF  wn IIPOCTO
Cag(PO4)2 + 3H,S0, — 3C&SO4(TB)l F 2HEPO U i 2 0aJ1a
TepMudecKyro KHCIOTY IMOMYYarOT CKUTAHWEM TPEIBAPHUTEIHLHO CKOHICHCHPOBAHHBIX

napoB Qocdopa ¢ nocneayronieit abcopouueii pochopHoro anruapuaa:

(1) 4P + 502 = 2P,0s5 1 6ana

(2) P,Os + 3H,0 = 2H3PO4 1 6ann
2. TepMuueckast KucjaoTa JOPOKE, SHEPTrO3aTpaThl HA €€ MOTy4YeHUe OOJIbIlle, OHa

nojiyqaercsi 0oJjiee 4YMCTas W KOHIICHTPUPOBAHHAS. OKCTPAKIIMOHHYIO KHUCIIOTY
MoJy4yaTh SKOHOMHMYECKU BBITOJIHEE, HO OHa COJIEPXKUT OOJblIe MpuUMeced Hu, B

OCHOBHOM, PacXxoAyeTcs Ha MOTYyYEHUE MUHEPAITbHBIX YIOOPEHUH. .....covvevne 2 6asn

3. [IpoBenem pacueTsl peareHToB 3a 1 yac.

[Toctynaet Ha cxxuranue M(P) = 0,99 * 2500 = 2475 KT ..vvvvvvveeieieeriee e 1 6aan
2475 kr _

KonuyectBo momnb docdopa: n(P) = /o 79,84 KMOMB, v, 1 6ana

KOJIMYECTBO 0Opa3zyromerocs: okcuaa N(P20s) = 1;np= 39,92 kMO, e 1 6asn

[ToyloBMHA W3 3TOr0 KOJHMYECTBA IOJIOBMHA HE YJIABIMBACTCs, T.. B peakinuio (2)
Bcrynaer 19,96 xmons dhochopHOro aHTHUAPHIA, a KOJIWYECTBO MOJIyYaromieiics
KHUCJIOTHI paBHO 39,92 xmornb.

Macca dochopnoii kucinorsl M(HzPO4) = 39,92 - 98 = 3912,16 KT. ... 2 baia

Macca tpebyemoii Ha peakiuto (2) Boasl M(H20) = 19,96-3-18 = 1077,84 xr...1 6amaa

Jlnst paz0aBiieHUsT TOMYYEHHOW KHCIOTHI N0 KOHIEHTpanuu 75% Toxe
noTpeOyeTcst BOJIBI, T.€. MOXKEM 3aIUCaTh:

1228 20,75, otkyma m(Hz0) = 1304,00 KT ovvooeveereeeereeeeeessreeeeen 1 6am

"~ 3912,28+mp20
OO6muit pacxo/ BOJbI Ha MPOU3BOJICTBO OYIET paBEH:



m(H20) = 1304,09 + 1077,84 = 2381,93 KI/FAC .....ecevcveeeiiiieeiiiee e siie e 1 6aan
Torma cyTo4HBIN pacxoj BOABI OyJIET paBeH:

m(H20) =2381,93-24 = 57166,32 KT UIH 57,17 T/CYT. .ccvveiiiiiiiiieeeceee 1 6aman

. B npenmaraemplx peaknusx Toaydarorcs d¢Gupbl  pocPopHON KHCIOTHI —

ankuiocdartsl.

O
3C4HoOH +HsPO; == C,H;0—P-OC;Hs +3 H,0
H-OyTaHon OC4Hg
TPHOYTUNOCHET e, 2 bana
OH 0
3 +POCl; — P .
TPUPEHANOCRAT s 2 baia
TATOT0 32 BAMAMY .....oooiiiiiiiiiii ettt e et e st e e e anne s 20 0a/s10B
Pewenue 3a0auu Ne 2
A = Gl e 1 6asa
B - C|2C:CC|2 ................................................................................................ 2 0aJ1a
C  — Gl 3l C g 2 dasL1a
) T ] 1 TR 1 6a
Mexanusm paaukansabiii: CCly — CI° + "CCl; u nanee
OO T O O e S O LY O O O L T 2 daJ1a
Cl,C=CCI; + Cl; — CI3C—CCl; (B npucyTcTBHH FECI3) oo 1 6aan
Peakuus tTpeOyer kaTanuzatopa Mo NMPUYUHE MOHMKEHHOM 3JIEKTPOHHOM MJIOTHOCTH
C=C-cBs1311 BCAEACTBUE AKIIETITOPHOTO BIIMSIHUS YE€THIPEX aTOMOB XJIOPa........ 2 dania
L A W (5701 )1 (PP TP PPPTP 2 6aia
F oo HC e 2 6ajiia
Cl,C=CClI; + 2H; — 2C + 4HCI (B iprcyTCTBHHU Ni) ..ocvvviiviiieiieciecie e, 2 dasL1a
G = ClaCH 1 6aaa
H - CI;C-CCI,—CHCI; (xmopodopM mpUCOEAMHSETCS K TETPaxJIOPITHUIICHY,
obpazys 1,1,1,2,2,3,3 — renraxioporpornaH)
........................... 1 6ana — 3a popmyay, 1 6ana — 3a Ha3Banue. Beero 2 0asuia

TATONO0 32 BAMAMY ...ttt e e e 20 0aJ/;10B



Pewienue 3aoauu Ne 3
1. Ha3BaHus COeIUHEHMI 3JIEMEHTa — aHTUMOHATHI, aHTUMOHHUIBl — YKa3bIBaeT Ha
coelMHEHHsI CypbMbl. CypbMa SIBJISIETCS 3JIEMEHTOM IIITOro (OO0JIBIIOT0) MEPHO/IA,
V (HeuyeTHOM) Irpynnbl IJIaBHOW MOArPYNIbI, YCTOWYMBBIE CTETIEHU OKHCIICHUS
(Gl ) B % N G ) PRSPPSO 2 6as1a
2. Tlpu B3amMopelicTBUU ¢ MeTauiaMu (Zn) maeT aHTHMOHHIBI coctaBa MesShy.
Paccuntaem MOJsipHYIO Maccy 3JieMeHTa D UCXOAS U3 MPEeIIoiaraeMoro cocrana
aHTUMOHUJA LIUHKA:
_ 2:Ar(3):100%, 2:Ar(Me)-100% |
©(3) = M(Znz3,) 2:Ar(Me)+65,39-3’
3amupOBaHHBIN B IIEMTOYKE 3JIEMEHT J — cypbMa Sb, naTuHCKOE
Ha3BaHUE — CTHOMYM, KrcoTa — MeTacypbMsiHasi HSbO3 nium oprocypsmsiHas

55,38% = Ar(3) = 121,75 r/monb

[ 0] 0 1 TR 2 0aya
t,°C
370+ 28D —— ZN3S byt 1 6aan
X1 — QHTUMOHUI TIHHKA ZN3SD0. oo, 0,5 6ana
3. YpaBHEHHUs peakIuii:
Zn3Sb, + 6HCl — 3ZnCl; 4+ 2SbH;3 covevieciieecece e 1 6ana
X2 — CTHOMH SOH 3 .o 0,5 0a1a
3Sh + 5HNO3 + 2H,0 — 3H3SbO4 + 5NOT .o 1 6ana
O(SD) = =64,50% .o 0,5 6amna
X3 — oprocypbMsiHast KUCITOTA H3SDO4 ...cvviviiiiiiiiiii e, 0,5 6as1a
H3SbO4 + NaOH + H,O — Na[SB(OH)e] vvevvveveeiieieceecievie e 1 6ana
_121,75100% _
(D(Sb)_—246,78 49,3390 riiieie e 0,5 6anaa
X4 — rexcaruapokcoanTuMoHaT HaTpust Na[SO(OH)g] .....covvevveiiiiiiienn, 0,5 6a/1a
ASD + 307 — 2S00 3 i 1 6ann
X5 — OKCHIT CYPBMBI (1) c.ooiiiiiiiiicc e 0,5 6ay1a
Sbh,03 + 3H,S (B consHOKHCIOM pacTBope) — Sb2S3 + 3H.0............... 1,0 6ann
Xo — cyabhum cypbMbI (1) SD2Sz..ccviiiiiiii e, 0,5 6ay1a

OnpenenuMm cocTtaB NpoJyKTa NpokanuBaHus okcunaa cypbMbI(lll) Ha Bo3gyxe

npu 500°C, npunucas emy ycioBHyt0 dpopmyiry ShyOy:
=% : %= 0,65 :1,30=1:2. Ilpocteimas dopmyna BemectBa SHO,.
Oxcun momoOHOTO cocTaBa MAJiE CYpbMBl HE XapakTEpeH, HO CYIIECTBYET

cmemanubiit okcua cypeMbI(l1, V) coctaBa SD204. ...vvvvveiiiiiiiiicee 1 6ana

o

500°C
AS] 1O RN O D 0 L © VT 1 6ana
X7 — emerranibiid OKCH CYPbMBI(1H, V) SD204...ccviiiiiiiicie, 0,5 6ana



,°C
Sb + 6H2304(K0Hu) t—> sz(SO4)3 + 35S0 + 6HO . 1 06ann
Xg — cyabhaT cypbMbI (1) SD2(SO4)3...ueiiiiiiieiieiie e, 0,5 6a1a

[Mocnennee npeBpaiieHne npeacrarisier codoi ruaponus cynbhara cypsmbi(ll),
KOTOPBIN TPUBOIUT K 00pa3oBaHuio cyibhara aHTumMonuna (katuon ShO™ ykazan
B YCJIOBHH 33/1a4H):

sz(SO4)3 +2H,0 — (SbO)zSO4 F 2HoS O i 1 6ann
_ 2:121,75100% _ o
®(Sb) T D5,55%0 1ieiteeitie it 0,5 6a1a
Xg — cynmbdar aHTEMOHKITA (SDO)2SO4 c.vvivviiiiiiieiiesee e 0,5 6a1a
JATOT0 32 BAMAMY .....ooiiiiiiiiiiie ettt st e e st e e e nnnee s 20 0a/L;10B
Pewenue 3a0auu Ne 4.
A \ C|‘H3 2 basia
2\
<\M C|H
CH;
TpuBHabHOE HA3BAHUE — KYMOJI 1 6ana
B CIH, 2 0aya
/N
O-N _(\Jﬁ H
CH;
OGpa3zyercs B OCHOBHOM #-U30Mep (IIPOCTPAHCTBEHHBIE (DAKTOPHI) 1 6ana
C CH; 2 0ajL1a
72\
- \Lf’( |
Br CH;
CornacoBaHHasi OpUEHTALUS 3aMECTUTEIIEN 1 6ana
D CH; 3 6a1a
7\
ON—( ))—C—Cl
= NS |
Br CH;
E CH; 3 0aJsu1a
S\ |
oN—{( )¢
i \\_/( [
B1 CH,
F CH; 3 6am1a
N\
oN—(( ))—cH
- \L/( |
5, CH— B
B npucyTcTBUM NEPOKCUAOB UIET paJiuKaibHOE Npucoenunenne HBr 2 0as1a

1o Xapanty

TATONO0 32 BAMAMY ...ttt e s e e 20 0as;10B



Pewenue 3a0auu Ne 5.

1. Tak Kak mpu JACUCTBUM pPACTBOpa WIEIOYM HA AaHAIU3UPYEMOE BEIIECTBO
oOpaszoBaiics Oenblii 0CaJOK, KOTOPBI Ha BO3AyXe CHayaya MpuoOpen 3eleHYIo
OKpacKy, a 3aTeM cTajl OypbhIM, MOXHO HPEIIOJIOKUTh, YTO 3TO COEIAUHEHUE
HKEIE3A(I]) . oo 1 6ama

2. Beimenenue raza TpuU HArpeBaHUU IIEJIOYHOTO pPacTBOpa AaHAIU3UPYEMOTO
BEIIECTBA CO CHEMU(PUUYECKUM 3aaxoM, OKpalIuBaroumil (enondraaenHOBYIO
OyMary B MaJIMHOBBIN LIBET, YKa3bIBAET HA KATUOHBI AMMOHHUH. .............. 0,5 0anna

3. OoOecuBeunBaHuE pAcCTBOpa I[EpMaHraHata Kajlus U H3MEHEHHE OKpacKu
pacTBopa Ouxpomara Kanus TpU JEHCTBUM  CEPHOKHUCIOTO pacTBOpa
HEHU3BECTHOT'O BEIIECTBA MOATBEPKIAECT BEPCUIO O HAIMYNHU B €T0 COCTABE HOHOB

HKEITEBA(I]). 1o 1 6aan
4. Peaxkuus nonos xene3a(ll) ¢ kpacHON KPOBSHOH CONBIO SIBISIETCS KaueCTBEHHOM
18 P I £212 05 023 (Sl % 02 05 (A 0,5 6aag1a

5. OOpazoBanue O0€nOro MEJIKOKPUCTAUIMYECKUH OCaJ0K, HEPACTBOPHUMOIO B
KHUCTIOTAaX W IIeJoyax, Mpy JCWCTBUM Ha aHAIM3UPYEMOE BEIIECTBO PacTBOpA
HUTpaTa 0apusi, YKa3bIBAET HA CYJIBMAT-HOH ......cvvrrierrirreireenreesneenneeens 0,5 6ana

6. B coctaB aHanM3upyeMmoro BeIIECTBA BXOASAT HMOHBI ammonus, >kenesa(ll) u
Ccylb(ar-uoHbl. YMEHBIIEHWHM MAacChl aHAJIM3UPYEMOTO  BEIIECTBA  IpHU
HarpeBanuu 70 100°C mo3BoJII€T IPEANON0KUTh, UYTO UCXOJHOE BEIIECTBA OBLIO

140) % (0 TR (0D I 01§ 012 1 {0 S 1 6ana
/. YpaBHEHUE ONMMCAHHBIX PEAKITUI:
(NH4)2Fe(SO4), + 4NaOH = 2NH,OH + Fe(OH); + 2NazSOs.....cccvevenenne. 1 6aan
4Fe(OH); + Oz + 2H20 = AFE(OH)3| woovveviiieiiiie s 1 6aan
NH,OH t—C> NH37T + HyOoooi s 1 6ann
10(N H4)2Fe(SO4)2 + 2KMnQO, + 8H,S0, = 5F€2(SO4)3 + 2MnSO, + K,SO,4 +
+ 8H,0 + + lO(NH4)2SO4 .................................................................................. 1,5 0aaa
6(N H4)2F6(SO4)2 + K,Cr,0O; + 7TH,SO, = 3F62(SO4)3 + Crz(SO4)3 + K,SO, +
+ 7H,0 + + 6(NH4)2504 .................................................................................. 1,5 0ana
8. Ormpenenenue cocTaBa MpoayKTa peakiiuu HoHOB xkeine3a(ll) ¢ kpacHo#H KpoBsHOM
COJIBIO:
MaccoBas 10J1 Kajiisi B COCTaBE€ KPaCHOW KPOBSIHOM COJIM:
Ky = —8) g0y, = Z30TMMOME 00— 35 56
©1) = Ko Fe(CN) D) = 7329 /monp 0T 29070
.............................................................................................................................. 1 6asn

MaccoBoy 1011 Kajaus B COCTaBE MPOAYKTa PEAKLIUU:

1 (K
(i) = 250

=12,70%



[Tpenroiokum, 9TO B COCTaB CHHETO 0CaJIKa BXOJIUT OJWH KaTHOH KaJIHs, TOT/Ia
MOJISIpHAsI Macca ero COCTABUT:
M(K)-100%  39r/moub-100%
O w(K) 12,70%

= 307 r/MoJib

Y4uThIBas, 4TO B GOPMYIBHYIO €IUHHITY OCaJKa BXOJUT KAK MUHUMYM OJIMH HOH
xeme3a(ll) w 1ecTp IMAHWA-WOHOB, PACCYUTAHHOW MOJIIPHOW  Macce
cootsercTByeT coenunenue cocrara KFe'[Fe!''(CN)g]:

M= (39 +56-2 + (12 + 14)-6) r/moinb = 307 r/MONb

YpaBHEHHE PEaKIUU:
(NH4)2F€‘“(SO4)2 + K3[F€III(CN)G] = KFG“[FG“I(CN)G] + KySO4 + (NH,4)2SO,
......................................................................................................................... 1,5 6aana
9. Ompenenenne cocTaBa KPUCTAUIOTHIpATA:
Monspnas macca cyinbpara ammonus-xkenesa(ll): M((NHg)Fe'(SO,),) = 284 r/mons
MornsipHas Macca HMCXOJHOTO KpUCTaJIOTHApaTa OoJblle OE3BOJHOW CONMHM Ha
27,55%: M((NH,).Fe'(SO,), - nH,0) = 284 r/mons / 0,7245 = 392 r/monb
KomndecTBo MosieKys BOJIBI B cocTaBe (POPMYJIBHOW €IMHMIIBI KPHCTAIOTHIPATA
paBHO:

(392 - 284)r/monb
" 18

............................................................................................................................ 2 baia
10. Paccuntaem o00OBeM pacTBOpa TIE€pMaHraHaTa Kalids, HEOOXOAUMBIA JJIst

okucnenus 20,0 mi pactBopa cyibdara ammonusi-kenesa(ll):
n(Fe?*) = 0,05000 mous/n % 20,0 ma = 1,0 MMoIb
n(KMnQ,) = (1/5) x n(Fe?*) =(1/5) x 1,0 mmob = 0,2 MMOIIb
V(p-pa KMnOy,) = 0,2 mmous / 0,01831 moms/nm = 10,92 M.
............................................................................................................................ 2 banna

JATOT0 32 BAMAMY .....oeiiiiiiiiiiie ettt st e et e e st e e e nnneee s 20 0a/;10B



