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NucTpyKuus 1J14 KIOpU

KupubiM mpudTOoM BbIJIEICHBI PABUIIBHBIE OTBETHI, 32 KOTOPbIE HAYUCIISIOTCA
Oauibl, U pa30asIoBKa.

Bo MHOTHX pacdeTHBIX 3a/jadaxX OIICHUBAIOTCSA MPOoMexXyTouHbIe Tard. [lIkompamnk
MOJKET pemiaTh 3ajauy He TaK, Kak B aBTOPCKOM PEUICHUH, MPU ITOM, €CIIU OH
MOJTYYHJI BEPHBIM KOHEYHBIH OTBET, PEIICHHE OJDKHO OBITh OIICHEHO ITOJTHBIM
0ayyToM Kak 3a 3TOT OTBET, TaK W 3a BCE IIArdW, BEAYIIHME K HEMY B aBTOPCKOM
pEIICHUH.

B MHoOroctyneHuaThIX pacyeTHBIX 3a/adax 3a OJHY YHCTO apuU(PMETUUYECKYIO
OIMMUOKY, IPUBEAIIYIO K YUCICHHO HEBEPHOMY OTBETY, CYMMapHBIM OaJl1 32 BECh
pacyeT He JI0JDKEH CHIDKAThCA 00Jiee YeM HArOJIOBUHY.

VYpaBHeHUs peakiuii ¢ HEBEPHBIMU UJIM OTCYTCTBYIOIIMMH KO3 PUIIMeHTaMu, Kak
MIPABUIIO, OIICHUBAIOTCS B MOJIOBUHY OT MaKCHMAaJIBHOTO KOJIMYECTBa 0ajioB, a B
TeX Ccllydasx, KOrJa ypaBHEHUs 0e3 Ko3(h(UIMEHTOB NPUBEIEHHI B CaMOM
ycioBuu, B 0 6anos.

IIKOTPHUKK MOTYT HWCIIOJIB30BaTh NPH PEIICHUM KaK OKPYIJICHHBIC IO IIEJI0TO
yucia, Tak U TouHble (1-3 3HaKa mociie 3amsiToi) aTOMHbBIE MAacChl 3JIEMEHTOB. B
MOCIIETHEM CJIydae OTBET MOXET COjAepKaTh OoJbllie 3HayYanmx Iudp, 4em
IIPUBEACHO B JAHHOM PEIICHHUH.

[Tpu poBepke pabOT OJHY U Ty K€ 337a4y Y BCEX YUYACTHUKOB JIOJDKCH TIPOBEPSATH
OJIVH YEJIOBEK.

MakcumanbHblii 0ayul 32 KaXAYI0 33Jady pa3jidyeH W yKa3aH B KOHIE PEIICHHUS.
MaxkcumManbHBIN O0amt 3a Bee 3a1auM B 8 kinacce 44 6amna, B 9 xitacce 50 6aiiios, B
10 xiacce 49 6amnos, B 11 knacce 59 6amos.



8 kiacce
3aganmue 1.

1. AHTOH cuuWTaj, YTO HArpeBaeTCs TOJILKO KHUAKAas BOJAA, MOITOMY KOJIMYECTBO
COOOUIEHHOM TETJIOTHI AJIsl HArpeBaHUs 10 TEMIIepaTypbl t ObLIIO paBHO:

Q =200-4.20-(t—20).

Bans yu€n m dazoBplli mepexoj, W HarpeBaHue ra3zoo0pa3Hol Boabl. B sToMm
ciyyae Teriora Q ckinagpiBaeTcs U3 TPEX TEIIOT:

Harpesanwue >xuakoit Bogber: Q1 = 200:4.20-80 = 67 200 dx (2 6asa).

Hcmapenne Boasr: Q2 = 200-2.30-1000 = 460 000 dIx (2 6aa).

Harpesanue razoo0pasnoii Boasl: Q3 = 200-2.20-(t-100)

[TockoJibKy YYEHUKHU TIOJIYYUJIM OJIHY U TY )K€ Temneparypy t, ypaBHenus Butu u
ypaBHeHHE BaHM MOKHO NPUPaBHSITH:

200-4.20-(t-20) = 67 200 + 460 000 + 200-2.20-(t—100)

[Tocne packpbIThs CKOOOK MOJTYYUM:

840t — 16800 = 527 200 + 440t — 44000

400t = 500000

Otkyna t = 1250°C (4 6a1a)

2. Jlns HarpeBaHHs 10 TaKOHW TEMIIEpaTyphbl BOJC HEOOXOAMMO OBIIO COOOIIUTH
67,2 + 460 + 200-2.20-(1250-100) = 1033.2 x/Ix (2 6as1a) Terua.

Bcero makcumym 10 6ansioB.
3ananue 2.

1. PaccmoTtpum 1 MOJb cMecH, B KOTOPOM OyJET COAECPKATHCA X MOJIb KaJIbIUS U
(1-x) moap maruus. [To ycioBuIO, MOJbHAS JOJSI MarHus MPEBBIIIAET MOJIbHYIO
noimo kaineius. Torga (1-X) > X, otkyaa X < 0.5. DTo nepBoe rpaHUYHOE YCIIOBHE.
Macca kambituss B cMecu Oyzmer paBHa 40.08X, a macca maraus 24.305(1-x).
[lepBast BeauunHa JT0JDKHA MPEeBbIMIaTh Bropyto. Toraa 40.08x > 24.305(1—X), uiu
64.385x > 24.305, unu X > 0.3775. D10 BTOpOE TpaHUIHOE yCIOBHE.

O6benunaenue ycnouit gaér: 0.3775 < X < 0.5 (3anuch BepPHBIX IPAHUYHBIX
YCJAOBUH IS MACCOBBIX WJIM MOJBHBIX J0JIell KajJdbUMs WIM MarHus — 5
0aJ1iI0B).

MakcumanbHO BO3MOXKHAsI MOJIbHAsl [0JisI MarHusi B CMecu Oyaer mpH
HauMeHbIeM X u paBHa (1-0.3775) = 0.6225 unu 62.25 % (pacuérsl C MOISIPHBIMU
MaccaMH, OKPYIJIEHHBIMH JI0 IENbIX, Jal0T X > 0.375 u gomo maraus 62.5 %) (2,5
0asa).

2. MakcuManbHO BO3MOKHOE MAacCOBOE COJIEpKaHUE KaIbIUsl B CMECH OyIeT s
X, crpemsiiemycs K 0.5. Maccel kanbiug 1 Maraus coctasar 40.08-0.5 =20.04 r u
24.305-0.5 = 12.153 1, a Macca cmecu Oyner paBHa 32.193 r. MaccoBasi goJst
kajabust 20.04/32.193 = 0.6225 wm 62.25 % (pacu€Tel C OKPYTJIEHHBIMU
MOJIIPHBIMH MaccaMM MPUBOJIAT K 0TBEeTY 62.5 %0) (2,5 6amna).



Bcero makcumym 10 6ansioB.

3aganmue 3.

1) NHs3, KI (mo 0.75 6amna)

2) SiO2, CO (mo 0.75 6ana)

3) KMnOy4, H2SO4 (o 0.75 6asia)
4) KOH, KI (mo 0.75 6aJ1a)

5) H.0, Xe, O (mo 0.5 6ay1a)

6) PbO,, H2O (mo 0.75 6ama)

7) Og, I2, K2SO4 (o 0.5 6aa)

8) BeCly, AICI3, CO (mo 0.5 6anna)

Bcero makcumym 12 6ansioB.

3agaumue 4.

1. O6o3nauuM 3a Mx maccy X, Mx — monsipuyto maccy X. Torma macca pactBopa ¢
MaccoBOM Jioyiell ® OyaeT paBHa Mx/w, a 00bEM 3TOrO pacTBopa B MiI - Mx/(w:p).
[TockonmbKy MOJIIpHAsT KOHIIEHTPAIUS OMpPENesieTcsl Kak OTHOIICHHE KOJIHMYeCTBa

pactBopéHHOro BemectBa (Nx = Mx/Mx) k 00BEMY pacTBOpa B JI, MOXKHO
COCTaBUTh CJIENYIOIIEE BEIPAKECHHE:
Ny m, /M, ~1000-@- p

Vo m /(1000-@-p) M,
rae 1000 orBewaer 3a mepeBod Ml B J. Macca X B IMOJYyYEHHOM BbIPAKEHHUU
COKpAIllaeTCsl, YTO IMO3BOJSET BBIPA3UTh MOJISIPHYIO MacCy pacTBOPEHHOTO
BELIECTBA 4Y€pe3 MOJSIPHYK0 KOHLEHTPAaLUIO0, MAacCOBYHK JOJIIO PacTBOPEHHOIO
BEILIECTBA U IUIOTHOCTh PacTBOpA:
M, = 1000 -w- p
C

[IpoBenst Takoll pacu€T 1O EIWHCTBEHHOW CTpPOKE TaOJMUIbl C TOJTHOU
uH(pOpMAIIIEH, TOTYyINM:

M _1000-w-p _1000-0.25-1.1919

% C 3.04

HeusBectHoe coenuHeHue SIBHO 001aJaeT BHICOKONW XMMHUYECKON aKTUBHOCTBIO U
XOpOILIEeH pacTBOPUMOCTBIO B Boje. Cpeau pacnpOCTPaHEHHBIX COCOUHEHUH C
THMHU CBOMCTBaMHU MOJIIPHYIO Maccy 98 r/moiib umeet cepHas kuciiora HaSO4 (3
0aju1a).
2. Ucnionb3yst paHee BbIBEJIEHHBIE COOTHOLICHUS, 3alI0JIHUM MPOIYCKH B TaOJIHIIE.
JUts mpeanociieHel CTpPOKY HEM3BECTHA MacCOBast JOJIA:

=98r/moasb (2 6aa1a)



C-M 2.324-98

“~1000.p 1000-1.1394
OrcyrcrByrorniee 3HaueHue — 20 %0.
B niepBoii cTpoke Hen3BeCTHA IIOTHOCTH:
_C-M 1087-98
#71000-w  1000-0.1
OcraBmiasicsi cTpoka TaOJHIBI COJACPKUT Cpa3y [BE HEU3BECTHHIC BEINYMHBI.
JlornyHO MNpPEeAnoNoKUTh, YTO LIAl MAcCOBOM a0 B Tabiuue — 9%, wu

IPOMYIIEHHOE 3HaueHne paBHO 15%0:
C-M _ 1.685-98

=1.0653r/ma

P=1000- 1000.0.15  -1009r/ma
BOCCTaHOBHeHHaH Ta6HI/IHa HUMECT BU.
C, moJn/n o, % p, r/ma
1.087 10 1.0653
1.685 15 1.1009
2.324 20 1.1394
3.004 25 1.1919

3a Kaxxmoe BOCCTAHOBJICHHOE 3HAYeHue 1.5 0asia.
3. CrpaBouHuK cepHOKHca0TYMKA (1 0asT).

Bcero makcumym 12 6aniios.



9 k1acc
3ananue 1.
1. O603HayuM 3a Mx maccy X, Mx — monsipayto maccy X. Toraa macca pactBopa ¢

MacCcOBOH Jioyiel @ OyaeT paBHa Mx/w, a 00bEM 3TOro pacTBopa B MiI - Mx/(wp).
[TockonbKy MOJIIpHAsT KOHIIEHTPAIMS ONPEIENIIeTCsl KaK OTHOIMICHHE KOJIMYECTBA

pactBopéHHoro BemecTBa (Nx = Mx/Mx) kK 00BEMY pacTBOpa B JI, MOKHO
COCTaBHTH CJIEIYIOIIEE BHIPAKEHHUE:
Ny m, /My ~1000-w- p

Vo m,/(1000-@-p) M,

rae 1000 orBewaer 3a mepeBoa M B JI. Macca X B MOJIYyYEHHOM BBIPAXKEHUU
COKpaIlaeTcsi, 4YTO TO3BOJSET BBIPA3UTh MOJISIPHYIO MacCy pPacTBOPEHHOTO
BEUIECTBA Yepe3 MOJSPHYI0 KOHUEHTPAIMIO0, MAacCOBYIO JOJIIO PacTBOPEHHOTO
BEILIECTBA U IUIOTHOCTh PacTBOpA:

My

~1000-@- p
- C
[IpoBenst Takoit pacu€T 1O EIWHCTBEHHOW CTpPOKE TaONMUILI C TOJTHOU
uH(popMaIel, MoTydnuM:

M. = 1000-@- p _1000-0.25-1.1919

X C 3.04

HeusBecTHoe coenriHeHHE SIBHO 00J1aJJa€T BBICOKOM XMMHUYECKON aKTUBHOCTBIO U
XOpOLIEH pacTBOPUMOCTBIO B Bojae. Cpenn pacnpOCTpPaHEHHBIX COEAUHEHUN C
THMHU CBOMCTBaMHU MOJIAPHYIO Maccy 98 r/moib umeeT cepHas kuciora HaSO4 (3
0aju1a).
2. Vcnionb3ys paHee BBIBEIEHHBIE COOTHOIICHHS, 3aMIOJHUM MPOITYCKU B TaOIUIIE.

JIns npennocnenHerd CTpOKU HEU3BECTHA MACCOBAs JOJIS:
C-M 2.324-.98

W= = =
1000-p 1000-1.1394

OrcyrcrByrtoriee 3HaueHue — 20 %0.
B mepBoii cTpoKe HEM3BECTHA IJIOTHOCTb:
_ C-M 1.087-98
#~1000-  1000-0.1
OcTaBirascs CTpokKa TaOJMIBI COACPKHUT Cpa3y JBe HEHU3BECTHBIC BEJIUYHHBEI.
JIOTUYHO TPEANOI0XKUTh, YTO Iar MAacCOBOW J0iau B Tabimmme — 5%, wu

IPOMYyIIeHHOE 3HaueHne paBHO 15%0:
C-M _ 1.685-98

=98 r/moasb (2 6aa1a)

=1.0653r/ma

P=1000- 1000.0.15 10091/ ma
BOCCTaHOBHeHHaH Ta6HI/II_[a HUMECT BU .
C, Moab/a o, % p, r/mMa
1.087 10 1.0653
1.685 15 1.1009
2.324 20 1.1394
3.004 25 1.1919




3a kaka0e BOCCTAaHOBJICHHOE 3HaueHue 1.5 0asuia.
3. CnpaBoyHuK cepHOKHMCcI0TYNKA (1 Oas).

Bcero makcumym 12 6aniios.
3aganue 2.

1. Ilpu HarpeBaHWU MUIIEBAs COJA pa3araercs Mo peakiuu:
2NaHCO3z; = Na;CO3 + H,0 + CO2 (1 6amn)

[Ipn noGaBneHUM YKCYCHOW KHUCJIOTBI U KapOOHAT, U TMAPOKApOOHAT BBIAEISIIOT
YIJIEKHUCIIBIN Ta3:

NaHCO3; + CH3COOH = CH3COONa + CO: + H20 (1 6amx)

Na>CO3 + 2CH3COOH = 2CH3:COONa + CO; + H20 (1 6amn)
2. OO0miee KOJIUYECTBO YIJIEKUCIOTO Tra3a paBHO CYMMapHOMY KOJHYECTBY
KapOoHaTa U ruApokapOoHaTa Hatpus u coctasiaser N(CO2) = 1.68/22.4 = 0.075
MoJib (0.5 6ansia), a HayaTbHOE KOJIMYECTBO MMINEBOM cobl ObLI0 paBHO 10/84 =
0.119 moan (0.5 6anma). Ecimm 2X Monbs ruapokapOoHaTa paslioKHIOCH TPH
HarpeBaHUH, TO MOJYUYCHHBIN MOCie OXJIaxaeHus: pactBop coaepxain (0.119 — 2x)
MOJIb THJIpPOKapOOHaTa W X MOJIb KapOoHara HaTpus, To ecth (0.119-2x) + x =
0.075. Pemennem nanHoro ypaBHeHus siBisiercst X = 0.044. Torna pas3noxuinocs 2X
= 0.088 momp, mwiu 0.088/0.119 = 0.74 nam 74% (2 6anma) oTr HCXOIHOTO
KOJIMYECTBA COJIbI.
3. Na;COs3+ COz + H.0O = 2NaHCOs3 (1 6amn)
Na:COz + nHO = Na,CO3-nH;O (3acuutbiBaercsi o0pa3oBaHue JIH000r0
ruapara, 1 6aswn)
4. Ilyctb cmech Maccoit 10 r conepxut X Mosib Na:COgz, y mosib NaHCOs3 u z mosnb
BO/bL. [Ipy mpokanuBaHuy CMECh TEPSET BCIO BOJY B KOJIMYECTBE Z MOJIb, 4 TAKKE
y/2 MOnb YTJIEKUCTOro ra3a U Y/2 Moib BOABI B COOTBETCTBUU C YypaBHEHHUEM
peakIMK Pa3IoKEHUs THIApPOKapOOHATa HATPHUSA. YTJICKUCIIBIA Ta3 B KOJWYECTBE
1.4/22.4 = 0.0625 moib BeIETSETCS U3 KapOOHATa M THAPOKapOOHaTa, TO €CTh €T0
KOJIMYECTBO paBHO (X + V). Bc& 3TO MO3BOJNSET COCTABUTH CIIEIYIONIYIO CHUCTEMY
YPaBHCHUU:
106x + 84y + 18z = 10
18z + 18-y/2 + 44-y/2 = 182 + 31y = 10-04 =4
X +y=0.0625 (3 6ama)
BrIpazum 13 BTOPOTO BBEIPOKEHHS Z, @ U3 TPETHETO X M MOACTAaBUM PE3yJIbTaThl B
NIEPBOE BBIPAKECHUE!
106-(0.0625 —y) + 84y + 4 - 31y =10
Otkyna y = 0.0118, x=0.0507, az=0.2019 moub.
Maccosbie oy paBHbl: Na2COs — 53.7% (1 6axa), NaHCOz — 9.9% (1 6amn),
BoabI — 36.3 % (1 6aJsw).
5. B) (1 6a10)

Bcero makcumym 15 6asioB.



3agauue 3.

[TockonpKy W KaTHOH, U aHWOH COJH A COJEpKaT OJWH W TOT XK€ DIIEMEHT-
HeMeTasut (00JIbII0oe KOJTMYECTBO Ta3000pa3HbIX COCNMHEHUI), a PU T00aBICHUN
mENOYM K PacTBOPY A BBIIENSETCA ra3, MOXKHO MPEANOJOXKUTb, YTO A — COJIb
amMMoHus, a B — ammuak. B3anmopeiicTBie aMmmuaka ¢ KUCIOPOJOM B OTCYTCTBUU
KaTramu3atopa TPUBOAUT K OOpa3oBaHUIO a30Ta W BOABL, a B MPHUCYTCTBUU
karanu3aropa — k oopazoBanuto NO u Boabl. Torna C — Boga. MoHOOKCHT a30Ta
okucisercs jgerue azora, noatomy D — Nz, E — NO. Ilpogykrom okucinenuss NO
ciyxut NO2, KOTOpBIi B peakiuu ¢ Bogon oOpasyeT a3oTHyto kucioty u NO, kak
cienyer u3 ycioBus. Torna A — HUTpaTa aMMOHUS.

[Tocne 06paboTKM HUTpaTa aMMOHHS THIPOKCUAOM Kaylusi 00pa3yeTcst MIeJI0YHON
pacTBop HuUTpara kKanus. JloOaBieHuWe B TakOW pacTBOpP LMHKA MPHUBOJIUT K
BOCCTAaHOBJICHUIO HUTPAT-UOHA O aMMHAKa.

YnomsiHyTele B 3ajaue coequHeHus mno3BossitoT monyuuth N20. g storo
HEO0OXOAMMO MPOBECTH PEAKIIUIO IMHKA C pa30aBIE€HHON a30THOM KUCIOTOM.
BemecrBa: A — NHsNO3, B — NH3, C — H20, D — N2, E = NO, F — NO2, G —
HNO:3.

ITo 1 6a/uty 3a KaxI0€ BepHOE BelleCTBO.

2. YpaBHEHHUS peaKIuii:

1) NHsNO3 + KOH = KNO3 + NH3 + H.0

2) KNO3 + 4Zn + 7TKOH + 6H20 = 4K>[Zn(OH)4] + NH3

3) 4NH3 + 302 = 2N; + 6H.0

4) 4NHz + 502 = 4NO + 6H.0

5) 2NO + Oz = 2NO2

6) 3ANO2 + H20 = 2HNO3 + NO

7) NHz + HNO3 = NHsNOs3

3a ka:xxnyrw peaxuuio no 0,5 6anna.

3. H—N20 (0.5 6anoB).

8) NHisNO3 = N2O + 2H20 (1 6amn)

Bcero makcumym 12 6aniioB.

3ananme 4.

1. TlpeanonoxuMm, 4YTO OAMH M3 MPOAYKTOB PpEaKIUU — XJIOPOBOJOpoid. Ero
MoOJIIpHas Macca paBHa 36,5 r/monb. Torma MonspHas Macca BTOPOTO KOMIIOHEHTA
6o 36,5/1,38 = 26,4, mubo 36,5-1,38 = 50,4 r/monb. Eciau npeamnonoxurs, 4To
OPOAYKT XJIopcoaepskamui, moaxoaut coeannennii coctaBa CH3Cl ¢ momsproii
maccoit 50,5 r/mMoJb.

Hrak, B — CH3Cl (1 6amn), A — HCI (1 6amn).

VYpauenue peaxiun: CHs + Cl; = CH3Cl + HCI (2 6an1a)

2. Teruiota 3TOW peaklMd paBHA Pa3HOCTH TEIUIOT OOpa30BaHHUs IPOJYKTOB H
peareHToB. Termnora oOpa3oBaHUs XJIOpa paBHA HYIIIO.

Q1=81,9+ 92,3-74,5=99,7 kI:x/Moab (2 6a/1a)



3. YcranoBuMm coctaB E pacuérom. 35,5/0,922 = 38.5 r/mosnb. MonspHas macca
ocTaTKa paBHa 3 T/MOJIb, YTO COOTBETCTBYET Y4 artoma yriepoaa. dopmyia
semiectBa E — CCls (1 6amw).

JIorMYHO TPEANOIOKUTh, YTO OCTABUIMECS COCAUHEHUS MPOMEKYTOUHBIE MEXKIY
CH3Cl u CCl4. Torma C — CH2Cl2 (1 6ax), D — CHCI3 (1 6aw).

4. O0paTuM BHUMaHHeE, B 4TO B XOfe 3TOH peakiuu oOpasyercs ase csizu H-Cl u
nse cBsi3u C-Cl u paspeiBaercs nse cBsi3u C-H u ClI-Cl. B peaxyuu 1 npoucxonut
TO K€ caMoe, HO YHCJIO Pa3phIBAIONIUXCS U 00Pa3yIOIIUXCS CBSI3€l BJIBOE€ MEHBIIIE.
Torma TtemoBoit sddekT peakuuu mnonydeHuss C JOJDKEH BABOE MPEBHIIIATH
s dext peakyuu 1, n Ternnota peakunu pasHa 199,4 k/[:x/moub. (2 6ana)

Bcero makcumym 11 6aaioB



10 kaace
3axanue 1.

1. Tanut — Ha3zBanue muHepana ¢ popmyioit NaCl — A (1 6aswn).
Metaiimn M — Na (0.5 6amua). I'az D, BbIIensONUiACS TOJBKO MPHU DJIEKTPOIIU3E
pactBopa, - Bogopoa Hz (0.5 6anna). I'az B — Cl2 (0.5 6aana), torna C — NaOH
(0.5 6as1a).
[Iponyckanue xyopa yepe3 XOJIOAHBIM pacTBOp IIENOYM BEAET K 0Opa30BaHUIO
runoxiopura Harpusi: E — NaClO (1 6amn).
[Tpu HarpeBaHWHM OCHOBHBIM MpOAyKTOM Oymer xjopatr Hatpus F — NaClOs (1
0as). [lpu B3anMoaeiicTBUM BOIOPOA € XJIOPOM oOpa3yercs xiopoBogopoa: G —
HCI (1 6am).
2. 1) 2NaCl = 2Na + Cl; (3aekTpoau3 pacnjiasa)

2) 2NaCl + 2H:0 = 2NaOH + H: + Cl2 (3aekTposin3 pacTBopa)

3) Cl2 + 2NaOH = NaCl + NaCIO + HxO

4) 3Cl2 + 6NaOH = 5NaCl + NaClOs + 3H20

5) 2NaClOz = 2NaCl + 30;

6) H> + Cl> = 2HCI

7) NaCl + H2SO4 = HCI + NaHSO4 nim 2NaCl + H2SO4 = 2HCI + NaxSO4
3a kaxao0e ypaBHeHue peakuuu mo 1 6amny.

Bcero makcumym 13 6asiioB

3agaunmue 2.

1) B xauecTBe rasa jerde Bo3ayxa B JUPHKAOJAX UCIOIH30BAICS BOJOPO, JIETKO
BOCIUIAMEHSIOIIMICS U B3PbIBAIOIIUICS:

2H2 + O2 = 2H,0 (1 6an).

2) Peub unér o nporecce boma-I'a6epa (1 6a/1) — cuHTE3¢ aMMHaKa:

3H2 + N2 = 2NH3 (1 6amn).

3) Peub unét o cuntese Béaepa (1 6aswi1)- moay4eHUH MOYCBHUHBI H30MEpPHU3aIHCi
[[MaHaTa aMMOHUS TTPU HEOOJIBIIIOM HATPEBAHUHU:

NHsOCN = (NH2).CO (1 6aJwi).

4) Peur umpér o mpomecce ¢orocuntesa (1 06ar), ynpomeEHHOE YpaBHCHHE
pEeaKIMHU [l KOTOPOTO BBITJIAIUT CIIEIYIOIIUM 00pa3oM:

6CO2 + 6H20 = CsH1206 + 602 (1 6aw).

Peakmuss wnér B TPHUCYTCTBHHM KaTaIW3aTOPOB TPYNIBI  XJIOPODHUIIIOB TIOJ
JICUCTBHUEM COJIHEUHOT'O CBETA.

5) B garepoTHIiny KCIOIb30BAIOCH Pa3IoKEHHE HOIUIa cepedpar

2Agl = 2Ag + 12 (1 6amn).

Peaknuumst nporekaer noja 1€MCTBUEM CBETA.

6) Peub uéT 0 BOCCTAaHOBICHUM HUTPOOCH30J1a IO aHWJIMHA — PeaKIud SUHUHA
(1 6am).

CeHsNO2 -> CsHsNH: (1 6aa1, 10cTaTOYHO cXeMbI JIH0O0 YPABHEHNSI PEAKIHHU C
JIIO0OBIM Pa3yMHBIM BOCCTAHOBHTEJIEM).



7) Peub uaér o pa3psake/3apsaKe CBHHIIOBOTO aKKyMYyJIsSTOpa:

Pb + PbO; + 2H2SO4 = 2PbSO4 + H20 aubo 2PbSO4 + H20 = Pb + PbO, +
2H>S04 (1 6am).

8) Peub uaéT 00 OTKPBITHH KHCIOPOAA IYyTEM PA3JIOKEHHS OKCHOA PTYTH IpU
HarpeBaHUU:

2HgO = 2Hg + O, (1 6ax).

Bcero makcumym 12 6aniioB.

3aganue 3.

1. Cpenusisi MmonsipHast macca cmecu 1 9,2 r/Moinb. 3HAYUT, PU MMUPOJIM3E METaHa
(M = 16 r/momsb) Beimenauics Bogopoa (M = 2 r/moinb) u oOpa3oBaiics emie OauH
yIJIEBOAOPOA. TpeTuii KOMIOHEHT — HepasnoxuBmukcs wmeradH. Cpennss
MOJIIpHAs Macca YTJIEBOJOpOJa U BOJAOPOJA NODKHA ObITh MeHbIe 9,2. MoxXHO
IPOBEPUTH, YTO 3TOMY YCIOBUIO YIOBIETBOpAET ToibKo aueruieH CoHz, nnsa
ATUIICHA, dTaHa U yTJIeBOJOPOAOB ¢ Ooyiee ueM ABYMS aTOMaMU yTiepoa CpeaHsis
MoJisipHast Macca cMmecu Oyzaer Beime 9,2. KauectBennslit coctaB cmecu 1. CHa,
C2Hz, H2 (1 6an)

[Ipu mpomyckaHWW CMECH aleTHJICHA, BOJAOPOJAa W METaHa HaJ IJIaTHHOW Oyaer
UATH peakuus ruapupoBanus. [Ipu 3TOM aneTwsieH MOXET THAPUPOBATHCSA B JBa
JTama: CIepBa JI0 ATWICHA, a TOTOM J0 dTaHa. KauecTBeHHBIN COCTaB cmecu 2:
CHg, CoH2, Hao, CoHa, CoHs (1 6ad)

KauectBennslii coctaB cmecu 3. CO2, H20, O2 (1 6amn)

2CH4 = C2H2 + 3H2 (0,5 6anna)

C2H2 + H2 = CoH4 (0,5 6ana)

CoHs + H2 = CoHe (0,5 6an1a)

2C2H2 + 502 = 4CO2 + 2H:0 (0,5 6as1a)

C2Hs + 302 =2CO0O; + 2H20 (0,5 6anna)

2CoHe + 702 = 4CO2 + 6H20 (0,5 6amn1a)

CHs + 202 = CO2 + 2H20 (0,5 6anaa)

2H> + O2 = 2H,0 (0,5 6anna)

2. I[lycTp 10 Hayama peaxkiuy MUpoiu3a ObLIO 2 MOJb METaHa, a MPOpPearupoBaIo
2X Mojb MeraHa. Torjga KOJMYECTBO METaHa B MPOAYKTax paBHO (2-2X),
KOJIMYECTBO aleTHiIeHa — X, KOJWYECTBO BOAOpOJa — 3X, 0OIIee KOJIMYECTBO —
2+2X.

CpenHsist MOJIsIpHas Macca TaKol CMECH paBHa!

M = [16-(2-2x) + 26x + 6x]/(2+2x) = 9,2,

otkyaa X = 0,74. CteneHnp npeBpaiilieHust MeTaHa coctaBuia /4 % (2 6ania).

3. CMmech ¢ MI0THOCTBIO TI0 Bojopoay 17,33 comep UT TONBKO YIIIEKUCIBIN Ta3 U
KHUCIIOPOJ, OCTaBIIMiics mociie cropanus. CpeaHss MOJISIpHas Macca 3TOW CMECH
34,66 r/mMonb. CocTaBUM ypaBHEHUE BUIA:

34,66 = 44x + 32(1-x),



r7ie X — MOJIbHAs JI0JIsl YIJIEKHCIIOTO ra3a B CMECH, PEIIEHUEM KOTOpOro Oyaer X =
0,2216, wam 2/9 (1 6ana). Takum o00pa3om, IOCIEIHSAS CMECh COJEPIKHT
YTJIEKUCIIBIM a3 U KUCIOPOJ B MOJIBHOM COOTHOLICHHMM 2 K 7. ECIM yriaekucioro
raza obpasyercsa 2 MoJb, TO ObLIO B35ATO 2 MOJb MeTaHa. [|Jig MOJIHOTO cropaHus
cmecu 2 HEOOXOIMMO CTOJIBKO € KUCIOPOJa, CKOJIbKO JJIsi CTOPaHUs UCXOAHOIO
MeTaHa, TO ecTb 4 Mosb. Takum 00Opa3zoM, JJisi CrOpaHUsl CMECH OBLIO B35ITO BCETO
4+7 = 11 monp kuciopoaa. I1o coorBeTcTBYeT 11/4=2,75 KpaTHOMY H3OBITKY
kuciaopoja (2 6aa).

Bcero makcumym 12 6aJuioB.
3agaunmue 4.

1. Cpenu ra3zoo0pa3HbIX MPOAYKTOB pasnoxenus SNSOs moxkHO oxunaTh SO2 u
SOs. Monsipuas macca SOz nerictBuTenbHO Ha 25% Boite, yeM y SO». Torga D —
SO3 (1 6ama), B — SO2 (1 6ama), A - SnO; (1 6amr), C —SnO (1 6amn).

2. Paccumraem Benmmumny A G s kaxmoir peakuuu. /s 3TOro crepsa
paccuMTaeM HW3MEHEHHE OJHTAJIBIIMU WM HW3MEHEHHWE OJHTPONMHUH JUIS KaKJIO0Tro
nporecca.

s peakuuu 1:

A H; =-581-297 + 984 =106 x/[orc | monw (0,5 6anna)
A,S] =248+ 52-132 =168 [oc | (morw- K) (0,5 6ana)

s peakuyu 2:

A H; =—-286 —396 + 984 =302 x/{orc | monw (0,5 6anna)

A,S, =57 +257-132=182 /o [ (mons - K) (0,5 6anna)

st peaknuu 1 ypaBHeHHE TeMrepaTypHO 3aBucuMmoctu sHeprun ['mbbca nmeer
cnenyronmii  Bugy:  AG =106000-168-T , a jmiua  peakoum  2:
A.G, =302000-182-T .

OTH BEJIIMYMHBI CTAHOBSITCS OTPUIATEILHBIMHU TIpu Temneparypax 1 > 631 K mnsa
peakiu 1 u T > 1659 K nna peakuum 2. PaznoxkeHue HauuHaeTcs MpuU
temneparype 631 K uimu 358 °C (3 6anna).

3. ITockonbky sHeprusi [ m60ca peakiuu 2 MONIOKUTEIbHA MIPU ATOW TeMIeparype,
pas3jioKeHue UIET B COOTBETCTBHUM ¢ ypaBHeHHeM peakiuu 1. (1 6amn)

4. IMpoaykrel paznoxkenns X SOz u SNO2 cooTBeTcTBYIOT cynbdary ojiosa (1V) —

Sn(SO4)2 (1 6amm). Conp Y — cmemansbiii cynbdar onosa (I, 1V) Snz(SO4)s (1
o0aJsLn).

Bcero makcumym 12 6aJuioB.



11 kiaace

3apanme 1.
1.
A o B Cl C NO,
| [0 i
NO,
NH,
D E NO, X NO,
MO, i N0, O,
NH IMH
MO, IO,
NO,

3a Ka:Kay10 BEPHYIO CTPYKTYpY 2 O6aJjuia.

NO,
NG, 0
N K
NO, NO,
NO,
2. (1 6amn)

Bcero makcumym 13 0asioB.

3ananme 2.
1. Conp C, obparumo paznararomiasicsi Mpyu HArpeBaHUM Ha J[Ba Ta3000pa3HbIX
BEIIIECTBA, BEPOSITHO, SIBJIICTCS COJIbE0 aMMOHHMS, a uMeHHO xyopuaoM NH4Cl (2



0asa). B atom citydae xunkuid A — sxuakuii ammvuak NHz (2 6aaia). Ero macca
MOJKET OBITh OIpe/eieHa Kak pa3HocTh macc npoaykroB PCls: m(A) = 5,349 +
1,086 — 4,165 = 2,270 r, a komudecTBO BemiecTBa A paHo 2.270/17 = 0.134 momb.
KomuuecTBo xmopuga ammonus coctasisieT 5,349/53,5 = 0,1 Moib, a KOIHYECTBO
neHraxjaopuaa gochopa — 4,165/208,5 = 0,02 moab. CooTHOIIEHHE KOJIHUYECTB
W3BECTHBIX PEarcHTOB W MIPOIYKTOB TO3BOJIICT COCTABUTH CIICAYIOIIEE YpaBHEHUE
peaKIuu:

3PCls + 20NH3 = ...B + 15NH4CI
Torna dopmyna B — PsNs. (2 6amna)
YpaBHEHHE PEaKIIMHA CUHTE3A!
3PCls + 20NH3 = P3Ns + 15NH4Cl (1 6ax1)
YpaBHEeHHE peaKkuy Pa3ioKCHHUS:
NH4Cl = NH3 + HCI (1 6am1)
2. Ecnu 3anucath peakiuio pa3nokeHus B B Buje:
PsNs = 3PN, + (5-3n)/2N>
To BUAHO, UTO OTHOIIICHUE OCTABIICHCS MAcChl K HaYaIbHOM COCTaBJISCT:
3- (31 +14n)/(31-3 + 14-5) = 0,77
Otkyna n = 0,77. (2 6anna)

Bcero makcumym 10 6a/10B.

3agaunue 3.

1. ITo mepBoi#t peaknuu MOXKHO JOraaatbes, 9To Xi, BUAUMO, Kucaopox Oz (1
0aji1), Tak Kak TOJBKO NPHU CKUTAHWHM W3 aJKaHa TOJYy4YUTCsS Boaa. Torma
3anuiieM u3BecTHbie YyacTu: 2C4H10 + 502 = 4A + 2H,0, Torna Ha 4 Moekysl A
npuxonurcs CgHi60s, a Ha ogny C2H402 (1 0a/u1). A — YyKCyCHAsi MJIM 3TAHOBAsI
kuciaora (1 6ani). (Ipyrue BemecTsa ¢ Takoil ke OpyTTO-PpOpMyJIOii, HAPUMED,
HCOOCHs3 unu CH2,OH-CHO, He MoryT ObITh MOJXy4Y€HBI MO peakuusMm 1-6 u He
3aCUUTHIBAIOTCS).

HO\‘(CH3
O
2. X102
H CH
X; HO—CH,; X, O A X, Ox CH;
NG

(1 6ay;1 32 CTPYKTYPHYIO (hopmy.ry)

X; O=C=0 X
H——OH
HO——H
H—OH
H——OH
sy




3a kaxay0 BepHYIO CTPYKTYpY 1,5 d6asia.
Bcero makcumym 12 6anioB.

3agaunmue 4.
1. Tak kak pPOJOXPO3UT M a3ypuT, COTNIACHO YCIOBHUIO 3a/JayH, SBISIOTCS
KapOoHATaMH, JIOTHYHO TPEITOJI0KUTh, YTO BBIACIISIOIINANACS BO BCEX CIydasx ra3
— COs. Ecnu mipeamnonokuth, 9to pogoxpo3ut umeet Gopmyiay Mz(COs)n, rae M
HEW3BECTHBIM METaJI, @ N €ro BaJICHTHOCTh, TO YpPaBHEHHE, OMHUCHIBAIOIIEE €TI0
pPacTBOPEHHE B COJITHOM KMCIIOTE UMEET CIECAYIOINUN BU/:
M2(CO3)n + 2nHCI = 2MCl, + nCO2 + nH20
B Ttakom ciydae momkHO BeimonHATHCS ycinoBue V(HCI)/v(CO2) = 2. B nanHoM
ciydJae:
V(HCI)=c(HCI)V(HCI)=1mo0m/ 1 8,710 1 =8,710" monw

101325 I1a1,0641107 »°
8,314 []c / ( monvK )-298 K
Takum o6pazom, yciosue V(HCI)/v(CO2) = 2 Bemomnusiercs. [lonmpoOyem HaiiTh
MeTal. M3 peaknum ciemyeT, 4TO KOJMYEeCTBO MHHEpaia B 2N pa3 MEHbINE, YeM
kucnotsl. Torma v(M2(COs)n) = 8,7-10%/2n = 0,500/ (2A/(M) + 60n). Pemas 510
ypaBHeHue noydum M = 27.47n. [Ipu n = 2 nmonyyaeM, 9TO HEM3BECTHBIA METAILT
— Mapraselil, a pogoxpo3ut - MnCOz3 (2 6as1a).
MnCOs + 2HCI = MnCl; + CO2 + H20 (peaxuus 1) (2 6anna)
2. Jlns ompenenenusi (GopMmynbl asypura MpojeiaeM Te K€ MIard, YTo U I
ponoxposuta. JlomkHo BeimoaHAThCs yciaoBue V(HCI)/V(CO2) = 2. Onpenenum
koymmuecTBa Bemects HCl u CO2:
V(HCI)=c(HCI)V(HCl)=1mom / 1 8,710 1 =8,710" nmons

101325 M1a-7,110™° a/°

8,314 J[c / ( monvK )-298 K
[Monygaem, uro v(HCI)/vV(CO2) = 3, cremoBaTenbHO, a3ypuUT HE COOTBETCTBYET
dopmysie M2(COz)n. Takum 06pazom, O-BUIUMOMY B MUHEPAJIE COJICPIKUTCS UTO-
TO, YTO pearupyer ¢ KHUCIOTOW Oe3 BbIIeNeHHs raza. Yacto kapOOHATHBIC
MUHEpaJIBl BCTPEYAIOTCS B BHJEC OCHOBHBIX KapOOHATOB, KOTOPBIE MOKHO
npenactaButh B Buae XMa(COz)n-yM(OH)n. Ipenmonoxum camblii TpoCTOH
ciy4aid, Tie x =y = 1. 3anuiiemM ypaBHCHHE PEaKIuu:
M2(CO3)n-M(OH)n + 3nHCI = 3MCl;, + nCO; + 2nH>0
Orcroga BUAHO, YTO COOTHOWIEHHE KHUCHOTHI K rady 3 k 1. Ilogxomur. Teneps
MOKHO HaWTH MOJsIpHYIO Maccy. Ecim n=1, To Macca OyJeT pacCUMTHIBAThCS Kak
2.9:10%/n = 0.5/(3A:(M) + 17n + 60n). Orcrona mHaxomum A(M) = 31.8n. ITpu n=2
HoJy4aeM, uTo 3To Meab. Utak, ¢popmymaa azypura — Cuz(OH)2(COz3)2 (2 6asia).
ABypHT pacTBOPSIETCS B COJISTHOW KHCIIOTE B COOTBETCTBUH C YPAaBHCHHEM
Cuz(OH)2(C0O3)2 + 6 HCI = 3 CuCl2 + 2 CO: + 4 H20 (peaxuusa 2) (2 6anna)
3. Cnepga onpeaenum koiandecTBo BemecTBa COo:

=4,3510"% monw

V(CO,)=pV /RT =

V(CO,)=pV /RT = = 2,910 mone



101325 ITa1,6410™* a°
8,314 /e / ( monvK )-298 K
ITyctp macca MNnCOs — X 1, torma macca Cuz(OH)2(COs)2 — (1-x) r. Torna
KoJm4ecTBO Boiaestomierocss CO2 MOKHO MPEICTABUTh B BUJIC

B X 2:(1-x)
V(€O )= Mncos;) H M(Cw,(OH %(CO, ),
PerraeM cocTaBlIeHHOE ypaBHEHHE:

X 2-(1-x) 3
114,04 " 3aap5 070
x=0,31
Takum oopazom, ®(MnCO3) = 31%, ®(Cuz(OH)2(COs3)2) = 69%. (2 6aana)
Bcero makcumym 10 6amsoB

v(CO,)=pV /RT = =6,710" now

3ananue 5.

1. CiocoGHOCTRIO PACTBOPSTH CTEKIIA 00JIa/IaeT IJIABMKOBAsl KUCIOTa — BOJIHBIN
pacTtBOp dTopoBogopoaa. X — HF (2 6amna).

2. @TOpPOBOIOPO MOTYHAIOT B3aUMOAEHCTBUEM (PTOpUAA KAIBLHS — IJIABUKOBOIO
IIrmara — ¢ CepHOu Kucnoton (peaxuyusn 1):

CaF; + H2SO4 = CaSO4 + 2HF (1 6amn)

Boansriii pactBop HF pacTBopsieT muokcu KpeMHUS 110 peakiuu (peaxkuus 2):
6HF + SiO2 = H,SiFs + 2H20 (1 6a)

Kpuonut — NasAlFs — MoxeT ObITh TIOJIYUYCH B pe3yJIbTaTe peakyuu 3.

12HF + 3Na>CO3 + 2AI(OH)3= 2NasAlFs + 3CO2 + 9H,0 (1 6am1)

AJTFOMUHUH TIOTYYarOT 3JIEKTPOJIM30M PACTBOPA €ro OKCHIa B KpuoiuTe (peaxkyus
4).

2A1,03 = 4Al + 302 (1 6am1)

3. CpenHsist MOISIpHAst Macca MOKET OBITh paccuuTaHa 1mo (hopmyre:

M, = 20-0,88 + 40-0,07 + 120-0,05 = 26,4 r/moan (1 6as1)

[1n0THOCTH Ta3a MOXKHO HAWTH C MCIOJIb30BaHUEM MPEOOPA30BAHHOIO YpPaBHEHUS
MenpaeneeBa-Kianenpona:

p= pM__ 200-26,4 =1,907 2 / 1 (1 6amn)
RT 8,314-333

4. Ucxonss u3 TOro, 4ro oObeMHas JOJs JJig Ta30B paBHA MOJBHOWU Jo0Jie,
paccuymMTaeM mapIiraibHbIe TaBICHUS KaXI0i (hOPMBI:

p(X) = 0.88-200kI1a/10°T1a = 1.76 6ap (1 6amn)

p(X2) = 0.07-200xI1a/10°I1a = 0.14 6ap (1 6a/1)

p(Xs) = 0.05-200xI1a/10°I1a = 0.1 6ap (1 6awr)

Otcro1a Hal1IeM KOHCTaHTHI:

K (mumepusanun) = p(X2) / [p(X)]? = 0.14/1.76% = 0.045 (1 6amr)

K (rexcamepusamun) = p(Xe) / [p(X)]® = 0.1/1.76° = 0.0034 (1 6a/w1)

AG° (mumepuzanmn) = —8.314-333-1n(0.045) = 8.6 k/x/mounb (0.5 6ana)

AG® (rexcamepusanun) = —8.314-333:1n(0.0034) = 15.8 k/I:x/mo.b (0.5 6ana)

Bcero makcumym 14 6anios.



