Munucrepcerso oopasoBanusa Huxeropoackoii odnacru
Huxeropoackuii rocygapcrsennblii yuusepceutetr um. H.U.JIo6ayeBckoro

Bceepoccuiickasi 01MMIHAAAA IIKOJbHUKOB 10 XUMHUH
MyHHIMNAIbHBIA (PaiilOHHBIN) TAN

10 xkiace
Pemienue 3agau
3aganue 1.

HcxoHOE KOMMYECTBO BEIECTBA YKCYCHOM KUCIOTHI:
n(CH3;COOH) = m/M =5.4 /60 = 0.09 momb.
B napoBoii ¢aze ykcycHast KUCI0Ta HAXOJUTCS YACTUYHO B BHUJIE TUMEPOB
Y1 MOHOMEPOB:

2CH3COOH — (CH3COOH),.
X MOJIb — x/2 MOIb

[Iycte B peakumio gumepusanmu BeTynuio x mMoiab CH3;COOH, Ttorma
obpaszoBasioch mpu 31oM x/2 Motk qumepa (CH3COOH), u octanock (0.09—x) Moiib

CH3;COOH.
OO011ee KOJMYECTBO BEIIECTB B Ta30BOM (paze paBHO:

n = (pV)/(RT) =43.7-10%Ma - 4.5-103m° / (8.314 JI:x/(mons K) - 473 K) =
= 0.05 moub,
a 3Ha4uuT, x/2 + (0.09—x) = 0.05, otkyna x = 0.08 mob.

Uucno AMMEpHBIX MOJIEKYJT YKCYCHOM KUCIIOTHI B Ta30BOH (haze paBHO:
N(CH3COOH) = n-Na = (0.08/2)-6.02-10% = 2.408-10?* moneKy:1.

PGKOMGHI[aI_[I/II/I 110 OICHKC PCIICHMA.

3a ypaBHEHHUE peaKIuu 3 Oanna
3a pacueT HCXOJHOTO KOJIMYECTBA BEIIECTBA YKCYCHOM 2 Ganna
KHCJIOTHI

3a pacyeT KOJIMYECTB BEIECTBA MOHOMEpa W jaumepa B | 15 Gamios
razoBoi (aze

3a pacder uuciia JUMEPHBIX MOJIEKYJI 5 GamoB

Bcero 25 GamioB




3aganue 2.
2.1. BemectBa:

A — CrCl; — xnopua xpoma (11);

B — Cr2(SO4); — cynbdat xpoma (I11);

C — Nas[Cr(OH)¢] — TeKCaruIPOKCOXPOMHUT
rexcarugpokcoxpomar(lll) natpus;

D — Na,CrO4 — xpomat HaTpws,

E — Cr,03 — okcun xpoma (I11).

2.2. YpaBHEHHS peaKlUi:

Cr + 2HCI — CrCl; + Ho1;

2CrCl, + 4H,S0, — CI‘2(SO4)3 + SO, + 4HCI + 2H,0;
Cry(S04)3 + 12NaOH — 2Nas[Cr(OH)g] + 3NaxSOy;
2N3.3[CI’(OH)6] + 3Na,0, — 2Na,CrO, + 8NaOH + 2H,0:;
2Cr + KCIO3; — KC1 + Cr,03;

Cr,03 + 3Br, + 10NaOH — 2Na,CrO,4 + 6NaBr +5H,0.

HaTpu:Ad U

3ameyanue. MOXHO cuUdTaTh TMPaBWIBHBIM OTBET, €ciau s Bemiecta C
yUYaluiCcs TPEUIOKUT Apyroi rumpokcokomiuieke xpoma (I11), wampumep,
Na[Cr(OH),]. Ha3Banue xomIuiekca Mpy 3TOM JIOJDKHO OTBEUYATh MPEIIOKESHHOM

y4aCTHUKOM (opmyJie.

3a ycranosaeHue npupoasl Bemiects A — E (5 BerecTs) 10 6amnoB
3a Ha3BaHus BemectB A — E 5 6anoB
3a ypaBHEHUs peakiuii (6 ypaBHEHUI) 12 6anmnos
Bcero 27 6annos
3aganmue 3.

3.1. TepmoxuMUYECKHE YPABHEHUSA:

(1) 2H3PO,4 ()K) — H,0 (}K) + H4P>,07 ()K), AnH® =71 KJ[>x

(2) H4P207 ()I() —> HZO ()K) + 2HP03 ()K), Arz H° = 101 KI[)K

(3) Hz2 (r) + 0.50; (r) = H20 (k), AisH® = —286 x/[x

(4) 1.5H; (r) + P (6. xkp) + 20, (r) = H3PO4 (x), AyH® = —1283 k]I

(5) 0.5H, (F) + P (6 Kp) + 1.50, (F) — HPO; ()K), AisH® =7

(6) HsPO4 ()I() — H,0 ()I() + HPO3 ()K)



3.2. OmpegenuM HHTaIbNUI0  00pa3oBaHus  MeTa(ocHOpHON  KUCIOTHI
(coOTBETCTBYET ypaBHEHHUIO (5)) 1O CiIeACTBUIO U3 3aKoHa [ 'ecca:
ArG H® = 1/2 (Ar]_ H° + Arz Ho) = 86 KI[)K,

Arﬁ HO = Ar3 HO + Ar5 HO - Ar4 HO = 86 KI[)K,
AsH® =—911 xJTx.

3a TepMOXMMHUYECKUE YpaBHEHMs (6 ypaBHEHMI) 18 GamioB

3a pacueT >HTAIBINN 00pa3oBaHus MeTahoChHOPHON KUCIOTHI 6 GatoB

Bcero 24 Ganna
3aganue 4

4.1. YpaBHeHUs peakuuil CropaHusi KOMIIOHEHTOB CMECH:
CsH4 + 40, — 3CO, + 2H,0,
CsHsCl + 40, — 3CO, + 2H,0 + HCI.
CpenHss MOJIIpHAsi Macca UCXOTHOM CMECH:
Meyeen = 1.631 - 29 r/momnb = 47.3 r/Mob.
[Tycth X — MossipHast (OHa >ke 00beMHas1) J10JIs MIPOIIMHA B UCXOAHOM cMecH. Toraa
Meyeen = 40X + 76.5(1—X) = 47.3 r/moJ1B,
otrkyna X = 0.8.

4.2. TlomoxuM, 4YTO CKWUTAaHWIO TOABEPIIM 1 MOJIb CMECH, a 3HA4MT,
0.8 Mo mpormua u 0.2 mons u3omepoB C3HsCl. [To ypaBHEeHMIO peakuuu H3
0.8 monp mpormHa mOMy4YuTCs 1.6 MOJIB BOJBI, KOTOpasi CKOHJICHCUPYETCS B
3aganHbIx ycinoBusax. Cropanue 0.2 monb C3HsCl mact 0.4 mosb Boas! u 0.2 MOJIb
HCI, xotopwie pactBopsiTcs B Boje. Kuciopoa, Haxonasimuiics B H30BITKE,
MPaKTUYECKU HEPACTBOPUM B BOJie. PacTBOPUMOCTH YIJIEKUCIIOTO Ta3a B KHUCJIOU
cpeie, Co3/aBacMO  XJOpPOBOJOPOJOM, HH3Kas, IIOCKOJbKY KHCIas cpefna
MPENATCTBYET NMEPEX01y YTOJbHOU KUCIOTHI B IpyTrue HOHHBIE (hopMbI (KapOoHAT-
U TUIPOKapOOHAT-UOHOB). TakuM 00pa3om, MOXKHO CUMTaTh, YTO PacTBOp OyaeT
comepxkarb Bcero 2.0 Monb (36T) Boasl u 0.2 Monb (7.3 T) XJIOpOBOAOPOJA.
MaccoBas fons xyopoBogopoaa coctaBut 7.31 / (36 + 7.31) = 0.169, nim
16.9 %.

4.3. ®opmyiabl 4eThIpeX BO3MOXKHBIX n3oMepoB CsHsCl:
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PexomeHmanmu 1o omeHKe peneHusl.
3a ypaBHeHUs peakuuii (2 ypaBHEHHS]) 4 Gamna
3a pacyeT 00BEMHOM JT0JIM MPOTMHA 4 Ganna
3a pacuet maccoBoit joau HCI 8 OasioB
3a cTpyKTypHbIE (HOPMYIIbI MOHOXJIOPAJIKEHOB (4 n3omepa) 8 baoB
Bcero 24 Gama




