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Maxcumanvrnoe koauuecmeo o6annos-10
JlnumenvHocmo 8binoONIHEHUS 3a0aHull cocmasisiem 4uaca

3agaua 10-1 (20 6annos).

[Ipu xnopupoBanuum MmeTaioB X U Y  00pa3yroTCs COOTBETCTBYIOIINE
xyopuasl A 1 E, nmeronye oguHaKkoBbIi CTEXUOMETPUUYECKU cocTaB. M3BeCTHO,
YTO JIEMEHT X SBIIIETCSA P-3JIEMEHTOM, U 3TO CaMbli PACIPOCTPAHEHHBIA METaLI
B mpupojie. Y — 0-3JeMEHT, BaKHbI KOMITOHEHT JICTHPOBAHHBIX CTalleH; METaslT
UCIIOJB3YETCSI B KayeCTBE HW3HOCOYCTOMYMBBIX W KPAaCUBBIX TaJlbBAHUYECKUX
TTOKPBITHM.

Huxe npuBeneHbl cxeMbl npeBpalieHuii coennnennii A—Jl, cogepxamux X,
u coequnenuii E-K, conepxamux Y.
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a) Onpenenure MeTaibl X 1 Y.

0) [IpuBenute Gopmyinbl coequnenuit A—K u HanmuImmTe ypaBHEHUS peaKIuit
(1-12).

B) lns mosydyenus: Mmetayuia X B MPOMBIIIJIEHHOCTH MPUMEHSIOT JIEKTPOJIU3
paciuiaBa CMECH, COJEprKallle OKCHJ 3TOro MeTtaia u coeauHenue I (kotopoe



PEAKO BCTPEYAETCS B MPUPOJIE B BUIE COOTBETCTBYIOUIEro MuHepaia). Hanummre
TpUBUAJIbHOE (MHHEpAJOTHYECKOe) Ha3zBaHue coenuHeHus | u mosicHute, Ad
yero A00aBisAT [ pu 371€KTpOXUMHYECKOM MOTyYeHUH X.

Pemenue.
a) B cooTBeTCcTBUU C ONMCAaHUEM, HCXOTHBIC METAJLIBI - AFOMUHUN U XPOM.
0) popmynsl coenunenuit A—K:

A — AICl;; E — CrCl;;

b — Nas[AI(OH)e] (Na[AI(OH)4], Na[Al(H20)(OH)4]); K — Cr(OH)s;
B — NaAIlO;; 3 — CrCly;

I' — Al(OH)s; U — K,CrO,;
Jl — Nas[AlFe]; K - K,Cr,0;.

(1) 2Al + 3Cl, — 2AICl;
(2) AICI; + 6NaOH .55, <o, — Nas[Al(OH)e] + 3NaCl,
(AICI; + 4NaOH 5. comn. —> Na[AI(OH),] + 3NaCl),
(AICI; + 4NaOH 5. com. + 2H,0 — Na[Al(H,0),(OH).] + 3NaCl);

(3) Nas[AlI(OH)s] —— NaAlO, + 2NaOH + 2H,0,

(Na[AI(OH),] —Y NaAlO, + 2H,0),
(Na[AI(H,0),(0H),] —£— NaAlO, + 4H,0);

(4) Nag[AlI(OH)g] + 3CO, 155, — Al(OH)3d + 3NaHCO;,
(Na[AI(OH),] + CO; 5. — Al(OH)34 + NaHCO3),
(Na[Al(H,0),(OH)4] + CO; 5. = AI(OH)3{ + NaHCO; + 2H,0);

(5) Al(OH); + 3HF . + 3NaF — Nag[AIFg\ + 3H,0;

(6) AICI5 + 3NHs 6. + 3H,0 — AI(OH)3d + 3NH,CI;

(7) 2Cr + 3Cl, —© 5 2CrCl;;

(8) 2CrCl; + 3Na,S + 6H,0 — 2Cr(OH)34 + 6NaCl + 3H,ST;

(9) 2CrCl; + 2HCI + 2Cr — ™4 AcrCl, + H, T,

(2CrCly + Cr —4m4r_ 3crCly);

(10) 2Cr(OH)3 + 3H,05 cou. + 4KOH — 2K,CrO, + 8H,0;

(11) 2K,CrO4 + HyS04 pass. — KoCro07 + K3SO, + Hy0;

(12) 2K,CrOy 4. + 16HCI 1. —— 2CrCl; + 3Cl,T + 4KCI + 8H,0.



B) TpuBnanbHOE (OHO K€ MMHEpAIOrM4ecKoe) Ha3BaHue coenquHenus [ — kpuoaur. s
HOJTYYEHUS AIFOMUHMS Hcnofb3yetcst cMech Al,Oz (~10-15 %) u Naz[AlFg] (~85-90 %).
KproimuT TO3BONISIET  CYNIECTBEHHO TMOHH3UTH  TeMIEPaTypy MNpOBeIeHHs
ytekrpoam3a (i, (Al,O3) ~2053°C), a Takke 3HAYNTEJLHO  YBEJHYHUTH
3JIEKTPONPOBOTHOCTH PACILIABA.

Pexomenoayuu x oyenusanuro:

3a omkpvimue Kaxcoo2o memania no 1 6anny, umoeo - 2 bana,

3a popmyavt A-K no 0,5 6anna, umoeo — 5 bannos,

3a ypaeuenus peaxyuti no 1 6anny, umozo — 12 6annos,

3a mpusuaibHoe Ha3eauue u ykazarue poau no 1,5 oanna, umozeo — 3 banna.
HUmoeo — 20 b6annos

3agaua 10-2 (/0 6annos).

Paccuutaiite maccy okcuna cepsl (VI), koTopyto Heobxoaumo n00aBuTh K 82%
pacTBOpy CepHOM KHCIOThL, 4TOOBl moxyuuth 100 r 10% pactBOopa cepHOro
aHTUAPUIA B CEPHOU KUCTIOTE (OJIeyM).

Pemennue.

[lepBbie MOPIUMU CEPHOTO aHTUAPHUAA OyAyT pearupoBaTh C BOJOM, UMEIOIICICS B
pactBope 82% CepHOU KHUCIIOTHI:

803 + HZO = H2804.

ToJbKO MOCe 3TOTO CEPHBINA aHTUAPUJ] OYJIET HACKIIIATH CEPHYIO KUCIIOTY.

B 100 r 10% pactBopa coaepxkutcs 10 r SOs.

M(SO3)= 80 r/mo7B.

[Tycth HEOOX0IMMO B3SITH X T 82% pacTBOpa CEpHOM KUCITOTHI.

Otot pactBop coaepxkut 0,18x (r) Boasr u 0,82x (1) H,SO,.

ITo ypaBuenwuio: nN(SO3) = n(H,0) = 0,18x/18

Torma m(SO3) = (0,18x/18) 80

Macca koHEYHOTO pacTBOpa:

(0,18x/18) 80 + x + 10 =100, otkyzna x = 50.

Hckomas macca m(SO3) = 100 — m (p-pa cepHoii kuciaothl) = 100 -50 = 50 (1)

Pexomenoayuu x oyenusanuio:

ypaeneHue peaxkyuu - 2 baua,

Mamemamuyeckutl paciem (110066im cnocoboom) — 8 6aN08.
Hmoeo — 10 b6annos

3agaua 10-3 (6 6ann0s).



B aBTOMOGMIBHYIO IIHHY 00BbeMoM 0,75 M Hakauamn Bo3ayx moj gaBierreM 200
klla. Paccunraiite: a) Kakoit oObeM BO3ayXa BBIWJET W3 IIUHBI MPU OTKPHITUU
KJamnaHa, eciau BHemHee mpaBieHue 101,3 xI1a?

0) Kakas macca xpacHoro dochopa morpedyeTcss Ha CropaHHe B 3TOM 00beme
BO3]lyXa, CYUTAs], UYTO KUCIOpOAa B HEM 1/5 yacth nmo o0beMy?

B) Kakoe KOJIM4ecTBO TEIUIOTHI BBIACIUTCS MPU ITOM, €CIIM TEPMOXUMHUYECKOE
ypaBHeHue cropanus pocdopa umeet Bu: 4P + 50, = 2P,05+ 3010 xIx?

Pemenmne.

a) Ilo 3akony boins-Mapuorra ipu T-const p;V1=p,V,, oTkyna:
V,= (p1 V1) p2 = (200 kITa'0,75Mm°)/ 101,3kITa = 1,48 M°
V,-V1=148-0,75=0,73 M3, wm 730 J1.

0)V (O, = 730:5=146 m;

n (0O,)= 146/22,4= 6,52 Mob.

[To ypaBuenuto: 4P + 50, = 2P,05 + 3010 x/Ix

n(P)=4/5n (0O,) = 5,21 moub.

m(P) =5,2131=161,6 1.

B) CornacHo ypaBHEHUIO, IIPA CTOPAHUUI

4 monsb docdopa Beigenserca 3010 kJ[>x TETOTHI.

5,21 monb BeIIENAETCS X KJ[K TETIOTHI.
Q =30105,21:4 = 3921 x/:x.

Pexomenoayuu x oyenusanuio:
3a pacuemst no kasxcoot no3uyuu (a-6) no 2 bauia,
Hmoezo - 6 6annos.

3anaua 10-4 (/2 6annos).

OTHOCHUTENbHAS TVIOTHOCTh CMECH 030HA U KUCTIOpOJa Mo BOAOPOAY paBHa 18. OTa
CMeCh OblJIa KMCIOJIb30BaHA JJIsl TIOJIHOTO OKUCIIEHUSI CMECH alleTH/IeHa, OyTaHa U
2-MeTWIIponana Maccoi 159 r m OTHOCHTENBHON IMIOTHOCTHIO MO remmio §,9.
PaccuuTaiiTe MHUHUMaJIbHBIA O0BEM (H.y.) HM3pacXOJOBAaHHOM CMeCH O30HA U
KHCIIOPO/JIA.

Pemenmne.

Cpenuss mounekysipHast Macca cmecu O, u O3 paBHa yIBOEHHOM MJIOTHOCTH 110
BOJOPONY:

M, = 182= 36 r/mous.

[Tycts B cmecu X Mosib O, , Toraa (1-x) monb Os

32x + (1-x)48 = 36, otkyna x=0,75 moib (Oy).

CnenoBarenbHo, N(O3) = 0,25 mouib. 115 ra30B MOJIbHBIE JJOJIU PABHBI 00BEMHBIM
JIOJISIM.

[Iporecchl OKMCICHUS MOYKHO BBIPa3uTh 000OIIICHHBIMI YPAaBHCHUSAMMU:



C2H2 +50= 2C02 + HzO (1)
C4Hyo+ 130 =4CO, + 5SH,0O (okucnenue OyraHa u MeTHipomnana) (2)

M, (opr.B-B) = 8,9'4= 35,6 r/MOIIB.

N(cmecu opr.B-B) = 159/35,6 = 4,47 momb

ITycts B cmecu x Mok CoHy 1y moss C4Hjp.

CucremMa ypaBHEHHM MO Macce U KOJUYECTBY BEIIECCTB:

26x + 58y =159

x +y=447.

Otkyna x = 3,125 mounb, y = 1,345 Mob.

Ha peaxiuu (1) u (2) pacxomyetcs 3,1255 + 1,34513 = 33,11 monb aTromoB «O».
1 mosib cmecu O, 1 O3 ¢ y4eTOM UX MOJIBHBIX (0OBEMHBIX) JTOJIEH COJIEPHKUT:
0,752+ 0,253 = 2,25 moisb aTroMoB «Oy». CiienoBaTeIbHO, Ha OKMCICHHE CMECH
OpraHuyecKkux BeuiecTs Heooxoaumo 33,11/2,25 = 14,72 monbs cmecu O, u Os.
O6bem cmecu okuciurtenei 14,72'22,4 = 329,6 ().

Pexomenoayuu x oyenusanuio:

pacuem obovemnwvix donei O, u Oz — 3 banna,

ypasHenus (cxemwt) peaxyuti 1 u 2 no 1 6anny, umoeo — 2 6anna,
pacuem moJell OpeaHutecKux eewjecms 8 cmecu — 5 6annos,
pacuem obvema cmecu okuciumeneu — 2 oana.

HUmoeo — 12 b6annos

3agaua 10-5 (7 6annos).

BrimonHuTE TECTOBBIC 3aJaHHUS.

A) B peakiuuo noJuMepu3aluy He BCTynaeT(10T)

1) nponien  2) ctupon  3) Tostyosl  4) 3TeH 5) HMHUKIIOreKcaH

b) nmpaBuio MapkoBHUKOBA HE MPUMEHHUMO ISl pEAKIIMH, CXeMa KOTOPOH
1) CH,=CH—CH;+ HBr — 2) CH,=CH —CH;+ H,0 —
3) CHCI=CH — CH3 + HCI — 4) CH,=CH — CHF, + HC] —

B) MakcumanbHoe unciio uzomepos s BemiectBa coctaBa C3H,Cl, paBHO
1)4 2)5 3)7 4)9 5) 11

') BriGepuTe Bce BeliecTBa, KOTOPBIE BCTYIAIOT B PEAKIUIO C THAPOKCHUIOM MEAU

(1)

1) uzonponanon 2) 3TUIECHIIIUKOIb 3) MypaBbHHAas1 KUCIOTA 4)
MeTaHaJb
5) nmukionpornian  6) n300yTaH 7) aneTusieH

J1) Beibepute Bce BelecTBa, KOTOPHIE pearupyrT C aMMUAYHBIM PACTBOPOM
OKcH/JIa cepedpa

1) ykcycHast kucnmota  2) metanon 3) OyTuH-2 4) mponuH



5)orananp 6) nukiaoOytaHn  7) Toayon  8) OeHzon  9) peHunaneTusieH

E) B cxeme npeBparieHuit
CO +H > X1 X2 > CHgl

BCIICCTBaAMU X]_ )51 X2 COOTBCTCTBCHHO ABJIAIOTCA

CH;0H u HI
>K) Vkaxure BCIICCTBA, B MOJICKYJIaX KOTOPLIX TOJIBKO OAWH aTOM YIJICpOaa
HaxXoaUuTCsa B COCTOAHHNU sz'FI/I6pI/II[I/ISaHI/II/I

1) CH;3-CH(OH)-CH;  2) CH3-CH,-CHO 3) CH,=CH-CHjs
4) HCOOH 5) CH,=CH-COOH 6) CsHs-CHO
Penienne.
A b B I Jil| E XK
35 4 3 234 | 1459 4 24

Pexomenoayuu x oyenusanuro:
3a nonnwiii npasunbhblil omeem Ha Kaxcooe 3adanue no 1 bauny.
Hmoeo — 7 6annos

3agaua 10-6 (/5 6ann0s).

XUMUKY-aHAIUTUKY BbLAanu s aHanvsza 100 mu1 pacTBopa, coIepsKaiiero
cMech kKapOoHaTa W ruApokapOOHaTa HATPHUS M MOCTABWIM 33/1adyy — ONPEISTUTh
MacChl KOMITOHCHTOB B CMECH.

Jlns pemienus 3amayu aHaauTUK orOupan 10 mu pactBopa, a00aBIIsLI
dbeHondTarenH U TUTPOBAT PACTBOPOM COJISHOW KHUCIOTHI KOHIEHTpanueu 0,1
MOJIB/JI 70 WCUC3HOBCHHS MAJIMHOBOW OKpackh. 3aTeM K OOECIIBEYCHHOMY
pacTBOpY OH J00aBJIST METHOJNPAHX WM TPOJOJDKAT TUTPOBATh MO0 MOSBICHUS
PO30BOM OKPACKHU.

Ha turpoBanue 10 mu npo6sI ¢ denondranienHoM monuio 8,75 M pacTBopa
COJITHOM KHUCJIOTHI (CpelHee 3HAUCHUE), Ha TUTPOBAHHE C METHIIOPAHKEM — €IIle
11,1 M (cpenHee 3HaYEHUE).

3amaHus: HaAMUWIIUTE YpPaBHEHUS TMPOTEKAIONIMX PpEeaKIUil, pacCUuTauTe
Macchl COJICH B HCXOJHOM oOpasIie.

Pemienne.

PactBop kapOoHarta HaTpus 3a CYeT THUIPOJIM3Aa HMMEET MLIENIOYHYI0 Cpeny,
BCIEACTBUE 4ero QeHonadTanenH npuoOpeTaeT MaluHOBYIO OKpacky. Ilpu
PEAKLMU C COIAHOU KUCIIOTOU MPOTEKAET PEaKLIUS:

Na,CO; + HCl = NaHCO; + NaCl.



Cpennsisi cosib IpEeBpaIIaeTCS B KUCIYIO, OKpacka MHANKATOpA uc4e3aeT (pacTBop
NaHCO; mnokaspiBaeT cnabomienounyo cpeny (pH= 8,4), denondranenn
HEYYBCTBUTEJICH).

[Ipu nanpHEUIIEM TUTPOBAHUM COJITHOM KUCIIOTOW MPOTEKAET PEAKIIUA:

NaHCO; + HCI = NaCl + H,O + CO,
[lepBas «u30bITOYHAS KAIUJIS COJISTHOM KUCIIOTHI Aa€T PO30BYIO OKPACKy M/O.

[lo pe3ynpTaTaM MEpPBOTO TUTPOBAHMS MOXKHO pPacCUUTaTh Maccy

Na,COas:

m = 0,1 momb/m ~ 8,7510° 1 * 106 r/moms * 10 (¢ ydaerom 100 MI HCXOZHOTO
pactBopa) =~ 0,9 (1)

[Ipu pacyerax cO BTOPHIM THUTPOBAHMEM HEOOXOAWMMO TIOMHHUTH, HYTO
pearupyer u ucxomnas yactb NaHCOj;, m obOpaszoBaBmasics 3 Na,CO; mpwm
MIEPBOM TUTPOBAHWH. Pacxosl CONSHOW KHUCIOTHI HAa THTPOBAHUE «HCXOJIHOTO»
NaHCO; 6ynet coctaBiaTh pa3HHIla B TATPOBAHUSX.

CrnetoBaTenbHO:
m= 0,1 moms/nm " (11,1 — 8,75)10° 1 - 84 r/mons * 10 (¢ ydaerom 100 M1 HCXOTHOTO
obpasua) = 0,2 (1)

Pexomenoayuu x oyenusanuio:

3a Kaxcooe 8epHO 3anucantoe ypasnenue peakyuu 1 6ann, umozo — 2 6anna,
3a 8epHblll pacuem mMaccvl Kapbonama Hampusi — 5 64108,

3a pacuem maccol 2uopokapbonama - 8 6aiN08.

Umoeo — 15 6annos.



