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3agaga 10-1.

1. Ilpu okuCIEHUH AJIKEHOB [EPMAHIaHATOM KaJIis B IPUCYTCTBUHM CEPHON KHUCIIOTHI IIPU
HarpeBaHUU UX MOJIEKYJbl pacnajaloTcs MO JBONMHOW CBA3M C¢ 00pa30BaHHMEM MAaKCHMaJjbHO
OKHUCJICHHBIX KHCJIOPOJCOAEepk AKX coequHeHU. [10CKonbKy MPOIYKThl TaKOro OKHCIEHUS —
YKCYCHAasi KUCJIOTA U alleTOH, MCXO/IHBIH ajikeH (BeuiecTBo A) umeeT Gopmyny

/CH3
H3C_C:C\
H ch,
[Ipu HarpeBaHWM YKCYCHOW KHCJIOTHI B CMECH C aMMHAKOM O0Opa3yeTcsl ameTaMu/ (aMujg
YKCYCHOM KuCTOTHI). Takum oOpa3om, BemecTro B:
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NHs
[Tapu ruapupoBanuu aneToHa oopasyercs nponanoi-2. Bemecrso C umeer popmymny:
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[Ipn HarpeBaHMy nponaHoBa-2 B NPUCYTCTBUU KOHLIEHTPUPOBAHHON CEPHOUM KHUCIIOTHI
pu Temneparype 200°C obpasyercs nporneH (BemecTBo D):

H,C=C—CH,
2. YpaBHenue 1:
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VYpaBHeHue 3.
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VYpaBHenue 4.
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3. OxucrneHue aJKEHOB IEPMAHTaHATOM B MSTKHUX YCIOBUSAX BEIET K OOpa30BaHHUIO
rukoJie (YpaBHeHue 6):

CHs
s H |
3 H3C_CH::C\ +4KMnO, + 2H,0 —>3H30_C|:_C|:_CH3 +
CHs OH OH
+4MnO, + 4KOH

Pacnpeoenenue bannos (maxcumym 20)

1. Ypasuenus 1 u 6 — no 4 6anna 3a ypasnenue.

2. Vpasnenus 2 — 5 — no 2 banna 3a ypaguenue.

3. Onpeoenenue gewecme A, B, Cu D —no 1 6anny 3a seujecmao.

3amaua 10-2.

1. Hammmiem o01miuie cXemMbl CTOpaHUsl BEIIECTB:
CyHzpi2 — nCO; + (n+1)H,0 (D)
Cua1Hanta — (n+1)CO; + (n+2)H,0 (2)

KommnuectBo BemiecTBa ymiekuciaoro rasa paBHo 6,16/44 = 0,14 momns. [lpumem
KOJIMYECTBO BEIIECTBA JISTKOTO KOMIIOHEHTA 3a X, TSHKEJIoro — 3a y. Mcxoms M3 MMErIIuXcs
JaHHBIX, MOKHO COCTaBUTh CI/ICTeMy n3 Tp€X ypaBHeHI/Iﬁ C TpeMH HCU3BCCTHBIMU .
y =3x
nx+m+1)y=0,14
(14n+2)x + (14n+ 16)y = 2,12
3necr (14n+2) u (14n+ 16) — ModgpHbIE MAacChl KOMIIOHEHTOB CMECH.
Pemenuem cuctemsr momydaem: x = 0,02; y=0,06; n=1. Takum oOpa3om, BeIIECTBA CMECH —
METaH U JTaH.
2. Macca merana: 0,02*16 = 0,32 (1.); macca srana: 0,06%30 = 1,8 (r.). Obmas macca
cmecu — 2,12 1
MaccoBas 1oJ1s dTaHa:

m(C,Hy) o 1,8
w(C,Hg) = —— 100% = 212
CrnenoBarenbHO, MaccoBasi 10J1s1 MeTaHa paBHa 15%.
3. YpaBHEHMS TOPEHUS BELIECTB:
CH4 + 20, — CO; + 2H,0 3)

2C,Hg + 70, — 4CO, + 6H,0 4)

Pacnpeoenenue bannos (maxcumym 20)



1. Cxemvl ceopanus sewgecms (1) u (2) —no 2 6anna 3a cxemy.

2. Cocmasnenue cucmemvol ypasHenull — 4 banna.

3. Onpeoenenue x, y u n — 4 banna.

4. Pacuem maccogulx 0o/eli KOMNOHeHmo8 — no 2 6aina 3a KOMHOHEHMN.
5. Hanucanue ypasnenuti (3) u (4) — no 2 6anna 3a ypasnenue

3agaga 10-3.

1. Ha cocraB criaBa yka3pIBaeT HECKOJIBKO IPU3HAKOB. Meraiuibl, BXoasiUue B
ero cocraB, 00pa3yloT amM@oTepHble THAPOKCHU]BI, OAUH W3 KOTOPBIX pPAacTBOPUM B
n30bITKE aMMMaka, Opyrol — HeT. [omyOoil pacTBOp aMMMakaTa NpPUHAIJIEKUT HOHY
reKCaaMMHHHUKEJIS, TEMHO-3€JIEHbI OKCHJ, IPUMEHSEMbII B IOJIMPOBOYHBIX IaCTax
SBHO OKcuJ xpoma. Kpome Toro, mpumeHeHHe CIUlaBa B KayeCTBE 3JIEKTpOHArpeBaTesis
YKa3bIBaeT Ha TO, YTO 3arajiaH HUXPOM (CIUIaB HUKENS U XpoMa).

2. YpaBHEHUS IIPOLIECCOB.

Ni + 2HCl — NiCl, + H, 1)
Cr + 2HCI — CrCl, + H, )
4CrCl, + 4HCl+ 0, 4CrCl; + 2H,0 3)
CrCL + 3NH;-H,O  Cr(OH); + 3NH,CI 4)
Cr(OH); + 3NaOH  Nas[Cr(OH)g] (5)
2CI‘(OH)3 — Cr,03 + 3H,0 (6)
Ni(OH); + 6NH;H,0 [Ni(NHs)s](OH), + 6 H,0 )
[Ni(NH;)s](OH), — Ni(OH), + 6NH; +6 Hy0 )

3. Bemecraa:
b — xnopua mukens, NiCl,
B — xnopug xpoma (I11), CrCls,
I' — ruppoken rekcaammunHukesns, [Ni(NH3)s](OH), ,
I — runpoxkeun xpoma (I1I), Cr(OH)s ,
E — rexcarunpoxcoxpomar narpus, Naz[Cr(OH)s],
XK — okcug xpoma (1I1), Cr20s3 ,
3 — ruapokcun Hukenst, Ni(OH),.
3. AoOpemarypa «I'OW» pacmudpoBeiBaeTcs kak  «locymapcTBEHHBIHM
ONITHYECKUN WHCTUTYT» B YECTh OPTaHMU3AIMH, B KOTOPOH ObLIAa pa3paboTaHa COOTBETCTBYIOIIASL
MOJIMPOBOYHAS T1ACTA.
Pacnpeoenenue bannos (maxcumym 20)
1. Onpedenenue cocmasa cniasa A — 3 banna.
2. Vpasnenusn 1 — 9 no 1,5 banna 3a ypasuenue.
3. Bewyecmea b — 3 —no 0,5 6anna 3a seuecmeo

3amaga 10-4.
1. Paccunraem Maccy CEpHOTO aHTHAPU/IA, TOJTYYEHHOTO U3 1 T. cephl.
2S + 0, — 2S0; (1)

m(S) 10°

YacTb cepHOro aHryapuja HAET Ha PEaKkUIo ¢ CEpHOW KHUCIOTOH, Apyrasl 4acThb
SIBJIIETCS PACTBOPEHHBIM BEIIECTBOM B OJIEYME:
m(503) = m/(50;3) + m//(505)

3neck m/(S03) — Macca cepHOTO aHTHAPH/IA, SBIAIONIETOCS PACTBOPEHHBIM BEIIECTBOM,
m//(503) — Macca cepHOTo aHTHAPHIA, 0OPA3YIOIIETO CEPHYIO KHCIOTY B PEAaKIMH C BOJOL:

H,0 + SO3 —H>SOq4 (2)

Takum 06pazoM, Maccy ojeymMa MOKHO pacnucarsb kak cymmy m(S03) + m(H,0).

3anuiem GpopMyily A HaXOXKIACHHUSI MAaCCOBOM JIOJIHM CEPHOTO aHTHAPHUAA B OJIEyME.



m/(S0s)
m(S05) + m(H,0)
3nece m’/(S03) — macca cepHOro arTHApHAa, Pacmimem maccy m/ (S03) kak
m/(503) = m(S03) — m//(505) = m(50;5) — n(H,0) * M(S03)
Pacnmmem maccy m(H,0) xax
m(H,0) = n(H,0) * M(H,0)
[Tocie MoACTaHOBOK TOMYYHMBIINXCS BBIPAKEHUH B (GopMyy i Haxoxaenus w(S03) u
BeIpasuM 13 Hee N(H,0) 1 POBEIEM €0 pacyer.
n(H,0) = 23924 mons. Torga m(H,0) = 23924*18 = 0,435 (1). Orcrona macca oneyma
paBHa 2,5 +0,435=2,935 1.
2. @opmyiia sl pacyeTa MacCOBOM JOJIA CEPHOM KUCITIOTBI
w(H,S0,) = —H2508) 300y,
2 * mp—pa (H2504) ’
OmpenenuM, CKOJIBKO BOJIbI HY)KHO, 4TOOBI TpeBparutTh osieyM B 100% cepHyI0 KUCIIOTY.

m/(503) = 0,2 * m(oneyma) = 0,2 * 2,935 = 0,587(T)

w(S0;) = * 100%

Torpa macca BozbI paBHa 0':37 * 18 = 0,132(T).
Torma
0,132 + 2,935
mp_pa(H2504) = 0.76 = 4,04 (T)

Macca npubaBieHHo#l kK oneymy Bojabsl paBHa 4,04 — 2,935 = 1,105 (T). O6meM BOmBI
paBen 1,105 ».

3. B ycrnoBusx peakropa MpH pacTBOPEHHH CEPHOTO aHTHIpHIA B Boae oOpasyercs
TPYIHOYJABIUBAEMbI TyMaH CEpHOM KHCIOTHI (pu B3aumozercTBuu SOz ¢ mapaMu BOJbI),
KOTOPBIHA BPEIUT 00OPYIOBAaHUIO, CO3/IACT BPEAHbIC YCIOBUS Tpyaa. [loaToMy cepHBIN aHTHIpUT
pacTBOPSIIOT B YHUCTOM CEPHOM KUCIOTE.

Pacnpeoenenue bannos (maxcumym 20)

1. Bepnoe onpeoenenue maccol oneyma — 8 6annos.

2. Vpaeuenus (1) u (2) no 1 6anny 3a ypasnenue. Ecnu ypasunenue (2) pacnucano 6 eude 08yx
peaxyuti ¢ npomedxcymounvim npooykmom SO, mo cmasumcs no 0,5 6anna 3a Kaxcoyro peaxyuro.
3. Pacuem obvema npubasnsemoti 600vl — 8 6a108.

4. Omeem na sonpoc 3 — 2 banna.

3anaua 10-5.

1. [Ipu narpeBe B nnTepBaie Temneparyp 25 — 150°C nmousa Tepsier Boay. B unrtepnaine
400 — 700°C mpoHCXOAUT BBITOpaHHUE (OKHUCIEHHE KUCIOPOAOM BO3/yXa) OPraHWYEeCKON 4YacTH
mouBsl. B wmHTEepBame 800 — 1000°C mnpoucxomuT pa3pylieHHE KHUCIOTHBIX OCTAaTKOB
HEOPraHM4YeCKuX coJiel (CynbdaroB, KapOOHATOB, XJIOPUIOB | T.1.). [locne HarpeBaHusi B TUIIE
ocTtatorcs okeuipl MeramioB (CaO, NaxO, K»O, Fe,03, MgO u ap.).

2. B cOOTBETCTBHM € yKa3aHHBIMM B II. | mponeccamMu MOYKHO ONPENEIIUTh COIAEPKAHNUE
komnoHeHTOB. CoJiep:kaHne BiIaru (BIAKHOCTD):

w(H,0) = MIOOO/ = i1000/ = 4,5%
2 m(1MoYBbI) ™ 200 0T I
CojaeprxkaHre OpraHMYeCKOM YacTH:

wopr) = —OPD_ 5000 — 18 10004 = 8,00
P m(1M0YBbI) 7200 R

CopneprxaHue HeOpraHMueCcKo (MUHEPaIbHOW) YacTu:
m(noysbl) — m(opr) — m(H,0 200—9—-16

w(nann) = Tn0Ee) — mlopr) = m(Hz0) o, 200-9 7160500 g7 5o
m(MoYBHI) 200

3. Ucxons u3 oOuieil popmyiibl OpraHndeckoi COCTaBIISAIONIEH, COCTaBUM ypaBHEHUE:
12n+n+16%x0,In+ 14« 0,1n = 16



Otcroma n= 1. Toraa xkonu4uecTBO BemecTBa azora pasao 1*0,1 = 1,4 mr.
MaccoBas 101 a30Ta paBHa
w(N) = _m)_ 100% = 22
m(1o4Bbl) 200
Pacnpeoenenue bannos (maxcumym 20)
1. Bepuas pacwugposka cymu npoyeccos npu nazpesanuu — no 1 banny 3a npoyecc.
2. Onpeoenenue sewecms, OCMaguIUXcs nocie Hazpedanus — 1 oau.
3. Onpedenenue maccosvix 0onell — no 3 6ania 3a Kaxcoyro mMaccogyro 0.
4. Onpeoenenue maccosoii donu azoma — 7 OAnL08.

100% = 0,7%



