Bcepoccnﬁcxaﬂ OoJIMMIIMAaJa NIKOJBbHHUKOB 110 XUMHH

MyHMUIHNAJBHBINA 3TAI

2022 — 2023 yu. r.

10 kaace

Peuienusi 1 KpuTepuu OLleHUBAHUS

B uToroByio oneHky u3 6 3a7a4 3aCUUTHIBAIOTCA 5 DELISHUM, 33 KOTOPbIE VYACTHUK HaOpal

HAuOOJIBIIIIE 62UIJIBI, TO €CTh OJIHA M3 3aJ1a4 ¢ HAMMCHbIIIUM 0aJuIOM HE YUYUTBIBACTCA.

3amgaua 1

a b 0w N oE

Kpurepun onenuBanus:

1. OmpeneneHue KaxkxJ10ro MPOMyIIEHHOTO BEIIeCTBa

Cs2MnOg4 + 8HBr — 2CsBr + MnBr2 + 2Br; + 4H,0
6Ag + 6HCIO; — 5AgCl103 + AgCl + 3H20
Re;07 + 17CO — Rez(CO)10 + 7CO;

Cu203 + 6HCI — 2CuCl; + Cl; + 3H20
CsH1o + 502 — 4CH3COOH + 2H20

no 1 6amny

2. Hamnucanue ypaBHEHUS peaklMy ¢ BEPHBIMU KOdPuieHTaMu 1o 2 6ania

Hroro

3amaua 2

20 0a1;10B

VYcranoBum smmemMeHT X C NOMOIIBIO JAHHBIX O COCAMHCHHAX A u B. Peaknus 1 MMPEaACTaBIIAACT

€000 IpoIIeCC BOCCTAHOBUTEIILHOTO XJIOPUPOBaHHUS, TOATOMY A —3T0 okcua XOn2, a B — xmopun

XCln. Ucxonast uz 0,8015 1 okcuma A ynaércst monyquts 1,903 r xiaopuaa B, Torna:

0,8015

1,903

M(X) + 16 g - M(X) + 35453 n

M(X) = 11,976 - n

n X XOns2, XCly
1 - -

2 Mg MgO, MgCl>
3 - -

4 Ti TiO2, TiCls
5 - -

6 - -




[Tox ycrmoBue 3aauu MOAXOIAT MAarHUK M THTaH, OJHAKO KpaifHE CII0KHO MPEICTaBUTh, YTOOBI
JUTSL TIPOM3BOJICTBA MAarHUs €r0 XJIOPHJ BOCCTAHABIUBAIHN C MTOMOIIBIO0 METANTMYECKOTO MAarHusl.
[Moatomy X — Ti, A — TiO2, B — TiCls. [Ipu pacTBOpeHrHU TUTaHA B CEPHOI KHUCIOTE 00pa3yeTcs
¢buoaeroBslii pactBOp cynbdara TuraHa B crerneHd okuciaeHus +3 C — Ti2(SO4)s, Ha uTO
yKa3bIBaeT BhINaJeHUE (DHOIECTOBOrO 0CaKa Ie3ui-TUTaHOBBIX KBacoB E — CsTi(S04)2:12H20.
Ha Bo3myxe ¢wuoneroBsiii pactBop cyibdarta tutana (ll1l) moasepraercs 0IHOAIEKTPOHHOMY
okucieHuto 10 cyibdara Turanuiaa D — TIOSO4, cocTaB KOTOPOTO MOKHO ONPENEIIUTh HCXOMS U3

MacCcOBOM J0JIM THUTAHA.
YpaBHEHHUsI peakuil:

1) TiO2 + 2C + 2Cl2 — TiCls + 2CO

2) TiCls+2Mg — Ti + 2MgCl>

3) 2Ti+ 3H2S04 — Ti2(SO4)3 + 3H2

4) 2Ti2(SO04)3 + O2 + 2H20 — 4TiOSO4 + 2H2SO04

5) Ti2(SO4)3 + Cs2S04 + 24H20 — 2CsTi(SOas)2-12H20

Kpurepun ouenuBanmsi:

1. Omnpenenenue mpocToro BemecTsa X ¢ pacyéToM 3 Oamwia
2. Ycranosnenue ¢popmyi Beuiects A-D o 2 Gama
Ycranosnenue Gpopmyisl BeuecTsa E 3 Gamna
3. VYpaBHeHus peaxiuii 1-4 no 1 Gamy
YpaBHEeHHE peakuuu 5 2 Gamna
Hroro 20 6as10B
3agauya 3

[Tockonbky peakiys (2) He IPUBOJUT K BBIJICJIIEHUIO ra3a, MOXKHO IPEATOJIOKUTh, UTO B X0/1€ HEé
IPOTEKaeT KJlacCuYecKoe KECTKOE OKUCIICHNE aJIKeHa ¢ 00pa3oBaHUEM KapOOHOBOW KHUCIOTHI B.
Peakuus (1) mnpeacraBnser coOoil OKHCIIEHHME NPOU3BOJHBIX O€H307a € 00pa3oBaHUEM

JTUKapOOHOBOM (hTaneBoi KUCIOTHI A.
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OxucneHue HUCXOAHOIO ajkeHa Mo peakiuu (1) omMchIBaeTCs € IOMOIIBIO YPaBHEHMS:
O

OH
+ 4KMnOQO, + 6H,S0, OH + 2C0O, + 4MnSO, + 2K,S0,4 + 8H,0

O

2C?-10e -> 2C*3 |1
2C"-10e -> 2C*™ |1
Mn*’ +5e -> Mn*? | 4

CrpykrypHsle popmyinsl Bemects C u D:

@)
/\/\/ T)- 2\)‘|\OH

D —= Y °
(1) OH OH

Kpurepun onenuBanus:

1. CrpyxrypHbie hopmyinbl coequHenunit A u B o 4 6amna

2. YpaBuenue peaxim (1) 4 Oanna

3. Crpykrypnsie hopmyisl coeauaenuit C u D o 4 6amna
20 6amn10B

Hrtoro

3amaua 4



m(Bemw) = p-V =43 mn-0,784T/y; = 33,7121

V 391
n(C) =n(C0;) = -— = ——x— = 1,74 Mosb
Vin 22,4
MOJIb
m % 31,34ma - 1r/Ma
n(H) =2n(H,0) =2— = Zp— =2 / = 3,48 moJ1b

M M 18 r/mosb
m=n-M->m(C)=2089r; m(H) =3,48Tr

Hpez[nonaraﬁ, 4TO B YCJIOBHH IPHUBECACHBI BCC IIPOAYKTBI CropaHus, A€JIa€M BbIBOA, YTO B

HEU3BECTHOM COEIUHEHHU MOXKET COIEPIKATHLCA KUCIOPOI, Macca KOTOPOro paBHa
m(0) = m(Bem) — m(C) —m(H) = 33,712 — 20,89 — 3,48 = 9,342 r

m(0) _9342r
M(0) 16 r/Mosb

n(0) = = 0,584 mosib

n(C):n(H):n(0) = 3:6:1

Ortcrona npocreiimas 6pyrro-popmysa coeaunenuss CsHgO (M=58 r/moib). B ycnoBuu ckasaHo,
YTO TUIOTHOCTh HEH3BECTHOT'O COCIUHEHHS paBHA IUIOTHOCTH OyTaHa, YTO TOBOPHUT O PABCHCTBE
MOJIIPHBIX Macc JOaHHBIX BemiectB. M(Oyrtana) = 58 r/monb, a 3HAUUT WUCTUHHas ¢opmyna

HCU3BCCTHOI'O BCIICCTBA COBIIAAACT C HpOCTeﬁmeﬁ.

N3omepsr:

Kpurepun ouennBanus:

1. VYcranosnenue 6pyrTo-hopMyIibl BelecTBa 8 bama
2. CtpykrypHbIe (OpMYIBI BCEX H30MEPOB no 1,5 Ganna
Hroro 20 6an10B
3agauya 5



PTYTB, KaK HM3BC€CTHO, HC CMAa4YMBaCT CTCKIIHHYIO IMOBECPXHOCTH, a B ClIydac€ OKCIICPHMCHTA

nabopanta CeMEHa Ha MOBEPXHOCTH CTaKaHa 00pa30BajIOCh 3e€pKao.

HpC,I[HOJ'IO}KI/IM, 4TO B IpoHeCCe CMCHICHUA M3 HW3HA4YaJIbHBIX KOMIIOHCHTOB MBI PCHIWIN

IIPUTOTOBUTH M KT CIIJIaBa, TOrJa:

m(Ga) N m(In) N m(Sn)
p(Ga) = p(n) = p(Sn)

Ve =V(Ga) +V(In) +V(Sn) =

_0,685m 0,215m 0,100m

_ . —4 3
5910 T 7310 | 7310 _ P90 107mm
Vioere = Vi * (1 — 0,0233) = 1,590 - 10~*m - 0,9767 = 1,553 - 10~*m u3

m _ m Kr
Vioere  1,553-107%mm™

p= 3 = 6439 KF/M3

VYpaBHeHUE peakIuu OKUCICHHUS TaHOJa KUCIOPOIOM:
C2Hs50H + 302 — 2C0O»2 + 3H20
I1o cnencTBuIO 13 3akoHa ['ecca

Qr = 2Q7(C0Oz) + 3Q7(H,0) — 3Q£(0;) — Qp(CHsOH) =

=2-393,5+3-241,8—3-0—1-277,0 = 1235,4 %/

B xoxe peakiuu Beiaenuinoch 494,2 /[ TENnoTkl, a py CropaHuu 1 MOJIb 3TaHONIA BBIAEISAETCS
1235,4 x/Ix Ternotel. Micxoas U3 3TOro HECIOXKHO OMPENeNuTh, YTO B peakiuio Berynuio 0,4

MOJIb 3TaHoJa U 1,2 MOJIb KUCIIOPO/Ia.

PaccuutaeM KOJHMYECTBO OCTaBIIETOCS KHCJIOpOoda C€ TIIOMOIIBKO YPaBHCHUMA MeHnpeneeBa-

Knaneipona:

p = pgh = 6439KT/ 3-981M/ ;1,603 M = 101256 Ia

pV 101256 Ma-0,0197 M3
nOCT(OZ) = 5m = 0,8 moJsib

RT " g314 ¥/ 300K

3HauuT, B UCXOAHOU cMecHu copaepxkanoch 0,4 Moib 3TaHosa U 2,0 MOJIb KUCIOPOAa:

(C H OH) _ m(C2H50H) _ 0,4‘ MOJIb - 46 F/MOJ]]:) _
O = (CoHsOH) + m(0,) 0,4 Mot - 46 T/ygons + 2,0 MoTb - 32 /yons

= 0,2233 (22,33%)



w(0,) =1 — w(C,HsOH) = 1 —0,2233 = 0,7767 (77,67%)
Paccunraem, CKOJIBKUM MM.CT. X 3KBUBAJICHTHO JaBJICHUE, CO3/laBaeMoe | MM pTyTHOTO cToba:
p=pX) g-h(X)=p(Hg) g-h(Hg)

p(Hg)-g-h(Hg) 13546XT/ s

h(X) = = -1mMMm = 2,1 M
p(X) g 6439KT/
Kpurepun oueHuBanmusi:
1. IlpaBunpHOE 000CHOBaHME, MOYEMY X — 3TO HE PTYTh 3 Oamna
2. Pacuér mnotHOCTH criaBa X 4 Ganna
3. YpaBHeHHE peaKIMH CrOpaHHs STaHOJA 2 Gama
Pacuér teroBoro ¢ dexra peakuy Cropanus 3TaHoja 2 Gamna

OrnpeenieHne MacCOBBIX JIOJICH BEIIECTB B UCXOIHON CMECH

o 3 Gaya
4. Pacuér naBieHusi B MM.CT. X, SKBUBaJICHTHOTO | MM.pT.CT 3 baa
Hroro 20 6ans10B

3amauya 6

W3 Bcex mpoCThIX ra3o00pa3HbIX BELIECTB TOJBKO XJIOP B3aMMOJCHCTBYET co wieiodyaMu. B
ropsYMX pacTBOPaxX OH JUCIPONOPLIUOHUPYET Ha XJIOPH U XJopaT. TepMuuecku HECTOEK XJI0par.
OTcrona oueBHIHO, YTO A - XJiop, B - xsopat kamus, C - xmopua kamus. [Ipu HarpeBanun
XJIOPATOB BO3MOJKHO JIBa ITyTH UX pa3jiokeHus: ¢ o0pazoBanueM xiopuaa kanus (C) u kucinoposa,
6o XJopuaa u nepxJopara kanus. Eciu oOpasyercs kuciaopon, To npu okuciieHuu Bemectsa E

JOJIXKHO o6pa3013aTbcs1 2 OKCHaa, 4YTO HC YAOBJICTBOPACT YCIOBHUIO 3a/la4H.

CJ'IC,Z[OB&TCJ'ILHO, D - nepxJjiopar KaJius. Ero B3aumopeicTBue C MMPOCTBIM BCIICCTBOM E naer

okcua F u xnopua kanus.
K oGpa3oBanuto Toro xe okcuga F npuBoaut okucnenue E n30bITkoM Kucaoposa.

CocraBum cxemy peakiuu okucienus E nepxioparom kanusi, 0003HaUuB CTeNeHb okucieHus E

3an:
nKCIO4 + 8E — nKCI + 4E;0n.
ITo ycnoButo:

m(KCl0,) 138,5-n 50
m(E,0,) 4-n@2-M(E)+16-n) 41




Pemas aTo ypaBaenue ais N = 1, monyuum M(E) = 6,2 r/M0J1b, 4TO HE COOTBETCTBYET HH OJTHOMY

anemenTy. [Ipu n = 5 monsipuas macca M(E) = 31 r/mons, uTo cooTBeTcTBYET (hocdopy.

Takum o6pazom, E - pocdop, F - okcua dpochopa (V), K - nenraxnopun dpochopa, KOTOPHIi B

U30BITKE BOJBI HEOOPATUMO THIIPOIHU3YETCs ¢ 0Opa3zoBaHueM JIBYX kuciot: G - pocdopnoii u H -

COJISIHOH.
A B C D E F G H |
Cly KCIO3 KCI KCIO4 P P20s H3PO4 HCI PCls

YpaBHEHHUsI peaKLuil:

3Cl2+ 6KOH = KCIO3 + 5KCI + 3H20;
4KClO3 = 3KCIO4 + KClI;

5KCIO4 + 8P = 5KCI + 4P,0s;

4P + 50, = 2P20s;

P20s5 + 3H20 = 2H3POys;

PCls + 4H,0 = H3PO4 + 5HCI

7. 2P +5Cly=2PCls;

L L oA o

Kpurepun ouenuBanmsi:

1. BemectBa A, C, E, F, | no 1 6amry
2. BemectBa B, D, G, H o 2 Gamna
3. Hanmcanue ypaBHeHMI peakiuil ¢ BepHbIMH KodpduuueHtamu 1o 1 Gamry
(3a HeBepHble K03(duumentsr mrpadp B 0,5 OGamuia B Kakaon
peaxun)

Hroro 20 0a1;10B



