MunucrepcrBo oopaszosanusi Hu:keropoackoii odiacTu
Huxeropoackuii rocygapcrsennnlii yuusepceurtetr um. H.U.JIo6aueBckoro

Bceepoccuiickasi 01MMIHAAAA IIKOJbHUKOB 10 XUMHUH
MyHHIMNAIbHBIA (PaiilOHHBIN) TAN
15 Hos10ps 2016 rona
10 kxacce

3ananue 1 (25 6ansioB).

[Tonyyenue ankaHoB mno Meroay @Dumepa u Tpomma npoTekaer Ha
KOOaJIbTOBOM KaTaJll3aTope Mo 001el cxeme

CO + Hz—— CrHansz + H20.

B peaxtop BBenu okcup yriepoza (I11) u Bogopoa npu 180 °C B o6beMHOM
cootHomennu 1:2. B xoxe mporecca 6wput0 m3pacxomoBaHo 10 % ucxoaHOTO
konuuectBa CO, B pe3yapTaTe 4ero Obula TOJy4Y€HA CMECh IEpPBBIX Tpex
IpECTaBUTENICH psiia aJKaHOB B MOJIAPHOM cooTHommeHuu 3 :2:2. O0beM u
TEMIIEPATYpPy peakTopa MOAACPKUBAIN MOCTOSIHHbIMU. Bce y4aCTHUKHM peakuuu
HaXOJMWJIMCh B Ta30BOH (aze.

Breruucnure, BO CKOJIBKO pa3 U3MEHWIOCH OOLIEE JABICHHUE B CUCTEME.

3ananmue 2 (24 0as1a).

BemectBo X conepxut 37.8 % yraepona, 6.3 % Bogoponaa u 55.9 % xmopa
no macce. [ImoTHOCT, mapoB 3TOro BemlecTBa No Bo3ayxXy paBHa 4.38. Ilpu
JEHCTBUM BOJHOTO pacTBOpa IEJIOYM Ha BemecTBO X oOpasyercs BeElecTBO Y,
Opu TUAPUPOBAHMM KOTOPOTO Ha HUKEJIEBOM KaTajau3aTope MOJydyaeTcs
BTOPHUYHBIN cIUPT Z.

2.1. YcranoBuTe MOJIEKYISIpHYIO popMyity BemecTBa X.

2.2. Harmummmre ctpykTypHbie popmyssl U HazBaHus BemectB X, Y u Z.

2.3. CocTaBbTe ypaBHEHUS PEAKIMNA ITUX MPEBPALICHHIH.

3ananme 3 (25 6as10B).

Cmech 0€3BOAHBIX XJIOpHJIA W Cysb(aTa Marausi pacTBopwin B Bojae. K
MOJIYYeHHOMY PacTBOPY M00aBMIM M30BITOK pacTBOpa HUTpata Oapus. Brimapmmii
0CaJIOK OTJEIWJIA, TIPOMBUTH, BBICYIIWIN U B3BecwiIu. K ocTaBiemycst pacTBopy
no0aBmiM W30BITOK pacTBOpa HUTpara cepedpa. [Ipu sToM Takke BBINIAT OCANOK,
KOTOPBIH TPOMBUIH, BRICYIITMIM M B3BECHJIM. Macca BTOpOTro ocajka oka3ajach B
TpH pa3a 0oJIbIIIe MACChl IEPBOTO OCAKA.

3.1. CocTaBbTe ypaBHEHHUSI OMMCAHHBIX PEAKIIHIA.

3.2. PaccuuraiiTe MaccoBEI€ 1OJIM COJIEH B UICXOIHON CMECH.

3.3. PaccuumraiiTe Maccy ocajka, KOTOPYIO MOKHO TMOJY4YUTh MpHU
no0apiieHnn K pacTBopy 2.0 T UCXOAHOM cMecH U30BbITKa pacTBOpa TUAPOKCHIIA
KaJIus.



3ananme 4 (26 6as1710B).

PaccmoTtpure cxemy npeBpaiieHuu.
P—-X—PH; —>Y — CaHPO, — CaSIiOs.

4.1. [TIlpenmoxute 1O OJHOMY BapuaHTy BemectB X © Y,
YAOBJIETBOPSIONINX dTON CXEMe.

4.2. Hamumure 1o OJHOMY YpaBHEHUIO peaKIui JJisd KaXJI0To M3 ITHX
MPEBpAICHUN C MPEITI0KEHHBIMU BelecTBaMu X 1 Y.

4.3. YKaxXuTe yCIOBUS MPOTCKAHUS dTUX PEAKIIHH.



MunucrepeTBo oopa3osanusi 1 Hayku Hukeropoackoi ods1actu
Huxeropoackuii rocygapcrsennnlii yuusepceurtetr um. H.U.JIo6aueBckoro

Bceepoccuiickasi 01MMIHAAAA IIKOJbHUKOB 10 XUMHUH
MyHHIMNAIbHBIA (PaiilOHHBIN) TAN
15 Hos10ps 2016 rona
10 xaacce

Pemienue 3agau
3aganue 1.

YpaBHEeHUE peakiu C Y4€TOM COOTHOIICHUS TPOTYKTOB B CMECH:

13CO + 33H: — 3CHg4 + 2CHs + 2C3Hg + 13H:0

Paccmotpum cmeck u3 1 mosie CO u 2 monb Hy, K0oTOpast coOTBETCTBYET
3aJlaHHOMY OOBEMHOMY OTHOILIEHHIO HCXOJHBIX Ta3oB. BeIpasum KojudecTBa
BEILIECTBA KAXKJIOTO U3 YYaCTHUKOB PEAKIUU.

bowio: 1 2 0 0 0 0
Nzpacx. 0.1 (0.1-33)/13 (0.1-3)/13 (0.12-2)/13 (0.1-2)/13 0.1
(o6pa3.)

Craio: 0.9 (2-0.254) 0.0230 0.0154 0.0154 0.1

Takum 00pa3oM, UCXOAHOE KOJIMYECTBO BEIIECTBA COCTABISIIO 3 MOJb, a
KOHEUHOE Oy/IeT paBHO
(0.9+2-0.254 + 0.0230 + 0.0154 + 0.0154 + 0.1) = 2.8 mob.
YMEHBIIICHHE KOJUYECTBA BEUICCTBA O3HAYAET, YTO JIABJICHUE B CHUCTEME
ymenbiutes B 3 / 2.8 = 1.07 pa3a.

Pexomenganuu no OleHKe penieHusl.

3a ypaBHEHHE PEAKIINHI 5 OamnoB

3a pacdeT KOJIM4eCTB 00pa30BaBIINXCS BEIICCTB 15 GamnoB

3a pacyeT N3MCHCHHUS JIaBJICHUS B CHCTEME 5 6aioB

Bcero 25 GamioB
3ananme 2.

2.1. VI3 III0OTHOCTH TI0 BO3AYXY HAXOMM MOJIIPHYIO MacCy BEIIECTBA:
M =4.38 - 29 r/mMmoab = 127 r/mMOIIb.
B 1 momp BemectBa coaepkutcs 127 - 0.559=71r xmopa (2 Monb aTromoB),
127 - 0.378 =48 yraepoma (4 mons aromoB) m 127 - 0.063 =81 Bomopona
(8 Mop atomoB). ®opmyna BemectBa — CsHgCl,. Yumcno artomoB yriepona,
BOJIOPOJIA M XJIOPA B MOJICKYJIE COOTBETCTBYIOT XJIOP3aMEIICHHOMY aJIKaHy.




2.2. BtopuuHble COHpPTHI O0pa3yloTCi MPU BOCCTAHOBIECHUU KETOHOB,
cienoBarensHo, Tipu ruaposmse CisHgCly, oOpasyercs keToH. DTO 03HAYaeT, YTO
JIBa aTOMa XJIOpa HaXOJISATCS TIPH OAHOM aTOME YTIiepoja B CepeuHe enu. Takum
obOpazom,

BemecTBoM X siBisietcst 2,2—auxyopoyran CHsz—CH,;—CCl,—CHs,

BemecTBoM Y siBisieTcst 0yraHoH—2 CH3;—CH,—CO—CHj,

BemtectBoM Z siisiercs 0yranon—2 CH;—CH;—CH(OH)—CHa.

2.3. YpaBHEHHSI peakLnid:

CHCH;—CHCI—CH, 4+ 2KOH ——= CHCHy—C —CH, 4 H.0

0
t, i
'EH;CHE-—'El—CH3 + H2 ——= CHH;—CH—CH,

& QH

PGKOMGHI[EII_[I/II/I I10 OICHKC PCIICHMA.

3a onpeeneHre MOJIIPHON MacChl X 4 Ganna

3a ycTtaHoBjeHHE OpyTTO-(HOpMYJIbl BEIIECTBA 7 GaJuioB

3a crpykrypHbie hopmysasl BemecTB X, Y u Z (1o 2 6asra) 6 OaoB

3a nasBanus BemectB X, Y u Z (mo 1 6amry) 3 Ganna

3a ypaBHeHUs peakiuii (2 ypaBHeHUs1) — 1o 2 Oajuia 4 Gama

Bcero 24 Ganna
3ananmue 3.

3.1. YpaBHEeHHS peaKInii:
MgSO,+ Ba(NO3); —> BaSO.d + Mg(NOs)s;
MgCl; + 2AgNO3; —> 2AgCH + Mg(NO3),.

3.2. Ilycte B 2.0 r ucxoanoit cmecu coaepxkutcs x T MgCly. Torna:
m(MgCl,) = xr.

m(MgSQy) = (2 —X) .

n(MgSQO,4) = m(MgSO,) / M(MgSQO4) =(2-X)/ (24 +32+4 - 16) =

= (2 —x) /120 monb.

n(BaS0.) = n(MgS0,) = (2 —x) / 120 mous.

m(BaS0O,) = n(BaS0O,) - M(BaSO,) =(2—-x)/120- (137 +32+4-16) =
=1.94(2 —-x)=3.88—-1.94xr.

n(MgCl,) = m(MgCl,) / M(MgCl,) =x/ (24 + 2 - 35.5) = 0.0105X mMoJ1b.
n(AgCl) = 2n(MgCl;) =2 - 0.0105x = 0.0210x .

m(AgCl) = n(AgCl) - M(AgCI) =0.0210x - (108 + 35.5) = 3.01xr.




1o ycnoBuro 3amaun:

m(AgCl) / m(BaSO,) = 3, to ects 3.01x / (3.88 — 1.94x) = 3. Otcrona:

3.0lx =11.6 — 5.82x

8.83x =11.6

x=131~13r.

m(MgCl,;) =1.3r, m(MgSO,) =(2-1.3) =0.7r.

®(MgCl;) = m(MgCl,) / m(cmecn) = 1.3 /2 = 0.65, wim 65 %.
®(MgS0,) =1 - ©(MgCl;) =1 —0.65 = 0.35, uu 35 %.

3.3. YpaBHEeHHS peaKlUid:

MgSQO,4 + 2KOH —— Mg(OH); + K3SOy4;

MgCl; + 2KOH —— Mg(OH), + 2KClI,

Torna:

n(Mg(OH),) = n(MgSOQO,) + n(MgCl,).

n(MgS0O,) = m(MgSQ,) / M(MgSO,) = 0.7 / 120 = 0.00583 moJ1b.
n(MgClz) = m(MgCly) / M(MgCl,) = 1.3/ 95 = 0.0137 mou1b.
n(Mg(OH),) = 0.00583 + 0.0137 = 0.0195 mo:15b.

m(Mg(OH)2) = n(Mg(OH)) - M(Mg(OH),) = 0.0195 - 58 = 1.13 r-.

Pexomenannu no OleHKe penieHusl.

3a ypaBHeHus peakimii ocaxaenus BaSO, u AgCl (2 ypaBaenus) | 4 Gamna
3a pacueT MacCOBBIX JI0JICH COJIEH B MICXOHOM CMECH 10 6amnoB
3a ypaBHenus peakuuii ocaxaenuss Mg(OH), (2 ypaBuenus) 4 Ganna
3a pacuer macchel ocagka Mg(OH), 7 6ajioB
Bcero 25 GamioB

3ananue 4

4.1. BemectBo X — HOHHBIN (OCHUT METAITMIECKOTO JIeMEHTa (0OBIYHO
MIEJIOYHOTO, IIETOYHO3EMEIIbHOTO WJIM PEAKO3EMENLHOTO, a TaKXKe IMHKA WJIN

aNtoMUHUsA), Hanpumep, NasP.

BemectBo Y — (docdopHas opTokuciora WM €€ TaJOoreHaHTUIPHUIbI

(nentaxnopun dpocdopa). 3necs Oyaet paccmorpena HzPOa.

4.2. YpaBHeHus peakuuid. MoryT oT/iMYaThCs B 3aBUCUMOCTH OT BbIOOpa

Bertects X u Y.
P + 3Na — NasP

(c IpyruME MeTaIaMy POTEKAIOT aHAIIOTHYHBIC PEAKITIH )




NasP + 3H,0 — 3NaOH + PH; )
(KpOMC BOJbI, MOKHO HCIIOJIb30BATh PACTBOPHI KHCHOT-HGOKHCHHTCHCﬁ,
B IIPOAYKTAaX BMCCTO T'HAPOKCHUAA MCTAJLJIA ITOABJIAKOTCA COJIN 3THUX KI/ICJIOT)

2PH; + 40, — 2H3PO, (3)
(I[J'IH OKUCJICHUA ITOAXOJAT TAKIKC KOHIOCHTPHUPOBAHHBIC a30THAA WUJIN XJIOPHOBATAA
KHCJIOTBI, IICPOKCHUA BOAOPOda UJIH IICPOKCHUABI MCTAJIJIOB B KHUCJION cpeac, XJiop,
6p0M HJIKX O30H B BOOAHOM PACTBOPC, JUXPOMAT, XJIOPAT WM IICPMAHI'aHAT KaJIus B
KUCIION Cpefie, TMOKCHIBI CBUHIIA MJIM MapraHia B KUCION Cpee)

Ca(OH); + HsPOs — CaHPO,4 + 2H,0 (4)
(mOAXOIAT TaK)Ke KAIBIIUEBBIC COTU CIA0BIX KUCIIOT, HanpuMmep, Kap60HaT)

2CaHPO, + 5C + 2Si0, — 2CaSiO; + 5CO + 2P + H,0. (5)

4.3. Peakiuu (1) u (5) peakiyu mMpoOTEKalOT MPHU CIUIABJICHUH PEArcHTOB,
peakiuu (2) u (4) IpOTEKAOT B BOJHOM PacTBOpEe NPU KOMHATHOU Temreparype. B
peakiyu (4) coenuHeHHMs Kaiablisg W oprodochopHas KHCIOTa TODKHBI OBITH
B3SThl B SKBUMOJISIPHBIX KoJindecTBax. Peaknwms (3) mpoTekaeT mHpu CropaHuu
dbochuna B kucnopoje. Jpyrue Bo3MOKHBIE MPOIECCHl C MEPEUUCIECHHBIMU BBIIIIE
peareHTaMM TPOTEKAIOT TIPH HEMOCPEACTBEHHOM CMEIIMBAHWW  BEIIECTB
(KOHILIEHTPUPOBAHHBIEC KUCJIOTHI) UM B KHCJIOM BOJIHOM PacTBOpE.

Pexomenganuu no OleHKe penieHusl.

3a BbIOOp TToAXOaAMKX BemecTB X u Y (2 BemiecTBa) — 1o 3 6ayura | 6 6amioB

3a ypaBHeHus peakuuii (5 ypaBHeHuit) — no 3 Oasia 15 6annoB

3a ycnoBus IpoTeKaHus peakiui (5 peakuuii) — no 1 Gamny 5 GamioB

Bcero 26 OaoB




