Bcepoccuiickast onMnmaga LWKOSbHUKOB M0 XMMUK
MyHuUMNanbHbI 3Tan

11 knacc
TeopeTunyecKnii Typ

3agaHue 11-1 (5 6annos)

CornacHo MpOTO/IMTUYECKO TeopuM KUCMOT U OCHOBaHWiA bpeHcTepa - Jloypu, a3oTHas U X/10pHast
KWUCNOTI, IBASISICb CUbHBIMUN 3M1EKTPO/IUTaMK, B BOAHOM PacTBOpe NMOABEPrardTCcs HeobpaTMMoMy NpoToNM3y. TOT
(hakT Obln 3HAKOM HOHOMY XMMUKY lMeTe CupopoBy. OAHAKO YYEHWKY He YAanoCb COCTaBMTb COOTBETCTBYHOLLME
YPaBHEHUS peakuuid. MoMornTe eMy COCTaBUTb YPaBHEHWS HEOOPATMMOr0 MPOTO/N3A YKa3aHHbIX KNCOT.

JTto603HaTeNbHBIN [eTs peLwna NPoBECTY 3KCMEPVUMEHT: CAUA B OAHY KON6Y Mo 5 M1 pacTBOPOB a30THOM 1
XNOPHOW KWUCMOT C OAMHAKOBOW MONSIPHON KOHLEHTpaumeid. Kak Bbl cunTaeTe, NOAYYMA NN KOHbIA XMMWUK pacTBop,
006/1a1at0LLen CYMMapHOIA c1noli aTnx Kucnot? OTBeT 060CHYATE.

CncTema oueHMBaHUA

CogeprxkaHune BEPHOro OTBET M YKa3aHWs Mo OLEeHMBaHNIO Bannbl
(ponyckarTCs NHble hOPMYIMPOBKM 0TBETA, HE CKa>KatOLLME ero CMbIcna)

1) CornacHo MpPOTOMMTUYECKON TeopUM a30THass W X/IOpHas KWUCIOTbl ABAAIOTCA JOHOPamu
NPOTOHOB. Tpy 3TOM PacTBOPUTENb — BOJA - BLICTYMAET B KauyeCTBE OCHOBaHMSA — aKuUenTopa
MPOTOHOB. B BOAHOI Cpe/ie KUCNIOTbI NOfBEPratoTcs HE06PATUMOMY MPOTO/MN3Y: 2
HNO; + H,O - NOs + H30*

HCIO4 + H,O - ClO4 + H30O*

2) B cpege xnopHoii (6onee cunbHo) kucnoTbl HNO3 nprobpeTaeT OCHOBHbIE CBOWCTBA, MO3TOMY
ee MOXHO MpefcTaBUTb Kak ocHoBaHue - NO,OH (rugpokcus Hutpounus). B npeanoXeHHbIX
YCNOBUAX MPOTEKAET peakuma: 2
HNO3; + HCIO, — (NOz)C|O4 + H,0,

rae (NO2)CIO4 — nepxnopar HUTpoMamna

3) Taknm 06pa3oM, FOHbI XMMUK He CMOXET MOAYUYUTL PacTBOp, 06/1afatoLleli CyMMapHO cunoii

1
06€emx KWUCOT.
Bce anemeHThI 0TBETa 3anvcaHbl HEBEPHO 0
MakcrManbHbIii 6ann 3a 3agaHme 5 6annos

3agaHue 11-2 (7 6annos)

Cwmecb 6yTuneHa ¢ BOAOPOAOM, MMEIOLLYHO NAOTHOCTb MO BOAOPOAY 17,2 Harpenn B 3aMKHYTOM COCYAe C
HWKeNeBbIM KaTan3aTopoM. PaccunTaiite BbIX0d NPOAYKTa peakuyn OT TEOPETUYECKN BO3MOXHOIO B MPOLEHTaX,
€C/IM U3BECTHO, YTO B Pe3ynbTaTe ee NPOTEKaHWA AaBfieHNe B COCYae YMeHbLUMAOCL Ha 10 %.

CuncrTema ouegHMBaHUA

Copiep>kaHvie BEPHOTO OTBET U YKa3aHUs! MO OLEHUBAHIO Bansbl
(monyckatoTcs MHbIE (HOPMYIMPOBKY OTBETA, HE UCKAXKAKOLLME EF0 CMbIC/IA)

1. MycTb B 3aKpbITOM COCY/e HaXoAMTcA 1 MOMb Fra30BOM CMECK, UMEIOLLMI CPEAHHO MOMIAPHYHO
maccy: 1
M(rasosoii cmecn) =17,2-2=34,4T.

2. O603HauMM Yepe3 X — KOMMYeCTBO MOMb Ha, a (1-x) — KonmyecTBo Monb CsHg B ra3oBoi

cmMecum.

CocTaBuM ypaBHeHMe 2X + 56(1-x) = 34,4,

oTkyga X =n(Hz) =0,4 monb; 2
1-x = n(C4Hg) = 0,6 mMonb,

T. €. OTHOLLEHMe KOMMYeCTBa BELLLECTBA BOAOPOAA M ByTU/IEHA B peaKLMOHHOI cMecK

3

n(iy)
n(qdly) -

3. W13 ypaBHeHns peakunn Hy + C4Hg = CsH1o Cnefyer, 4To BellecTBa pearnpytoT B OTHOLLEHUN
1:1, cnefoBaTenibHO, BOLOPOL HAXOAWUTCSA B HEAOCTATKe, MO HeMy 6yfAeT NpPOn3BOAUTLCS PacyéT
BbIX0/a NPOAYKTA.

Ecnm 6b1 B peakuymto Bctynuno 0,4 monb Bogopoga v 0,4 monb 6yTuneHa, To npu 100% Bbixoae 1
nony4mnocs 6l 0,4 Mmonb ByTaHa 1 06LLee KONMYEeCTBO BELLECTBA NOC/Ee PeakLuy YMEeHbLUUIOCH

6bl Ha 0,4 Monb (TONILKO 3a CYET pacxooBaHNS BOAOPOAA)

4. Ncxopsa m3 ypaBHeHMst COCTOSHUSA uaeanbHOro rasa MeHpgeneesa-KnaneiipoHa P-V = n-R-T

cneflyet, 4To Npu NocTosHHbIX V' M T M3MeHeHWe fAaBneHus OyneT OMpeaensTbCs TOMbKO 2

M3MeHeHVieM O6LLIEro Ymcna Mosib ra3006pasHbIX YHaCTHUKOB peakLmn:
AP-V = An-R-T.




Tak Kak B XOfle MPOTEKaHWsi peakUuWu [aBfieHVWe B COCyAe YMeHblumnock Ha 10%, To B
pesy/bTaTe peakLymn NPOMCXOAMT PacxoaoBaHue Tonbko 10% BOAOPOAa.

5. Ecnn nepBoHayasibHO B cocyge Haxogunocb 1 Monb CMecu, a B pesy/ibTare peakuunm
n3pacxogoBaHo Tonbko 0,1 MOMb BOLOPOLA, TO NpakTM4yeckn obpasyetca Takke 0,1 mosb

1
byTaHa, yTo cocTaBnseT
n = (0,1/0,4)°100% = 25% OT TEOPETUYECKN BO3MOXHOTO.
Bce anemeHTbI 0TBETA 3aMncaHbl HEBEPHO 0
MakcrManbHbIi 6an 3a 3agaHne 7 6annos

3agaHue 11-3 (10 6anso.)

CmeweHnem aByx pacteopoB NaOH o6bémom no 200 Ma M ¢ MacCoBbIMK AOMAMU LLENOYN B HUX 5% U
15% nony4unnm pacTBop ¢ MaccoBoit aonei rmapokcmaa Hatpms 10,2% v NAoTHOCTLIO 1,111 r/mn. YKaxute Homepa
apeoMeTpOB, KOTOPbIMU HEO6XOAMMO BOCNO/b30BATLCA, YTOObI YCTAHOBUTL MIOTHOCTU MCXOLHbLIX PacTBOPOB.

CnipaBoYHble JaHHble:

No [nanasoH n3mepeHuii, r/icm?
1 0.600-0.660
2 0.650-0.710
3 0.700-0.760
4 0.760-0.820
5 0.820-0.880
6 0.880-0.940
7 0.940-1.000
8 1.000-1.060
9 1.060-1.120
10 1.120-1.180
11 1.180-1.240
12 1.240-1.300
13 1.300-1.360
14 1.360-1.420
15 1.420-1.480
16 1.480-1.540
17 1.540-1.600
18 1.600-1.660
19 1.660-1.720
20 1.720-1.780
21 1.780-1.840
22 1.840-1.900
23 1.900-1.960
24 1.960-2.020

CucTema oLeHMBaHNSA

CofeprkaHne BepHOro OTBET M YKasaHWs Mo OLEeHUBaHWIO Bannbl
(monycKarTcs MHbIE POPMY/MPOBKIN OTBETA, HE MCKAXKAIOLLME ero CMbIC/a)
1. O603HauYeHbl NAOTHOCTU UCXOAHbIX PacTBOPOB P1 M P2 COOTBETCTBEHHO, TOrja Macchbl
pacTBOPOB COOTBETCTBEHHO PaBHbI
my = Vo, = 20045, 3
my, = Kp, = 2004,
s = (V+V)ps =400 X 1,111 = 4444
2. CocTaBneHbl BbIpaXXeHns Ana pacyeta maccbl Ynctoro NaOH B KaXKaom pacTeope
iy (N ) = Vypqtay = 2004, X 0,05 = 104, 3
i, (N ) = W, = 2005, X 0,15 = 301,
m=(N ) =4444x0,102 = 45331
3. CocTaBneHa cUCTEMY YpaBHEHWUI C ABYMS HEU3BECTHBIMMU:
2005y + 2005, = 444,4 2

105, + 305, = 45,33
PelueHve cuctembl 4aéT 3HaYeHNA:




£ =1066 "/mp B = 1,156 T/up

4. [lns onpegeneHus nioTHOCTY MePBOro pacTBopa noTpeGyeTtcs apeoMeTp Ne9, ans BTOPOro —

apeometp Nel0 2
Bce aneMeHTbl 0TBeTA 3anMcaHbl HEBEPHO 0
MakcuManbHbIi 6asn 3a 3agaHue 10 6annos

3agaHue 11-4 (7 6annos)

AHUIMH — BaXKHEMWMWA M3 apoMaTWYeCKUX ammHOB, HAXOAWUT LUMPOKOE MPUMEHEHWE B KauyecTse
nonynpoAyKTa B MNPOM3BOACTBE KpacuTeneld, B3pbiBYaTbIX BELUECTB W J1IEKApPCTBEHHbIX CpeacTB. Ana Bac
npeAnoXeHa Lienoyka C1HTe3a JaHHOT 0 BELLECTBa 13 HEOPraHMYecKoro coefuHeHns. OcyLLecTBUTE ee.

2,4,6-Tpn6POMaHUNIVH

HzO 21 °C H 3 peakuma 3uH1Ha /
X1 —CHs X2 - CgHe i X3 :CsHsNH2 — xnopug heHrnaMmoHus
CucTema oLeHMBaHNSA
CofeprkaHne BEpHOro OTBET M YKasaHWs Mo OLeHNBaHUIO Bannbl
(ponyckatoTcs MHble hOPMYMPOBKM OTBETA, HE NCKaXKatoLLMEe ero CMbIC/a)
1) AlsCs + 12H,0 — 3CHat + 4A|(OH)3l 1
X1 —K apbug, atoM1NHNS
°C
2)  2CH, ——CoHa1 + 3Hy1 1
Xy - aueTuneH (3TUH)
CakT
3) 3CoH, — CgHs 1
4) CeHg + HNO3 - CgHsNO, + H,O 1
X3 - HUTPOGEH30/
5) CeHsNO, + 3(NH4)28 - CgHsNH, + 6NHs3 + 3S + 2H,0 1
6) Br NH; Br
Hza \
CeHsNH; + 3Br, — | +3HBr 1
Br

7) CeéHsNH; + HCI - [CsHsNH3]CI - xnopug, heHnnaMmmoHus 1
Bce anemeHTbI 0TBETA 3aM1CaHbl HEBEPHO 0
MakKkcrManbHbIi 6asn 3a 3agaHne 7 6annos

3agaHue 11-5 (11 6annos.)

Uepes 28-NPOLEHTHBIN pacTeop rmapokcuga Kanus 06bEMOM 158,73 Mn
(p = 1,26 r/cm®) nponycTUAM 0HOBPEMEHHO MO 5,6 /1 CEPHMCTOrO rasa u xnopa (06bEMbI ra3oB M3MepPEHbI Npu
HOPMasibHbIX YCNOBUSAX). 3aTeM K 3TOMY pacTBopyY A06aBvnv 13-NpoLeHTHBbI pacTBop xnopuga 6apus maccoin 400
r. Bblumcimte MaccoByt [OMKO BellecTBa B NOMyYyeHHOM pacTeope. Kakue BelectBa 06pasytoTcs, eciu
MONYYeHHbI pacTBOpP MNOABEPrHYTb 3MeKTponu3y (C gmadparMoid, pasgenstolleli KaTogHOe W aHOAHOe
MPOCTPaHCTBO, 1 6e3 Anadparmbl)? HanuwmTe COOTBETCTBYHOLLME YPABHEHNSA pPeaKLnii.

CncTema oueHMBaHUA

Copiep>kaHvie BEpPHOTO OTBET U YKa3aHUs! MO OLEHUBAHWIO Bansbl
(monycKatoTcs MHbIE (HOPMYIMPOBKM OTBETA, HE UCKAXKAKOLLME EF0 CMbIC/IA)

1) BblumcneHa macca UCXOLHOMO pacTBOpa M Maccy COZEePXKalLLerocs B HeM rmapokcmaa Kaamsa v
ero Konn4ecTBO BeLLecTBa:

m(p-pa KOH) =V - p=158,73 mMn - 1,26 r/mn =200 r;

m(KOH) = m(p-pa KOH) - w(KOH) =200 -0,28=56T;




m
n(KOH) = M =56 r:56 r/Monb = 1 Monb

2) OI'Ipe,EI,eerHbI KONMN4YeCTBO M MacCCbl CEPHUCTOrO rada mn xnopa:

Vv 5,6n
n(SO2) =n(Cl))= — = ———— =0,25 MO/b.
V., 22,4n/monb 1

m
m(SOz) = M(SO3) - n(SO2) = 64 r/monb - 0,25 monb = 16 T;
m(Clz) = M(Cly) - n(Cl,) =71 r/monb - 0,25 monb = 17,75 T.

3) CocTaBneHo ypaBHeHWe peakLmy B3aUMOAECTBUSA ra30B CO LLEN0YbHO:
4KOH + SO, + Cl; —» K5S04 + 2KC1 + 2H,0. (1)
B03MO>KHO HanucaHvie 3TO/ peakuum B ige CTaanu:

2KOH + SO, - K3S0;3 + H20;

2KOH + K;S0O3 + Cl; — K3S04 + 2KC1 + H0.

CornacHo ypaBHeHuto peakuum (1):

n(K2S04) = n(SOz) = n(Cly) = 0,25 monb;

n1(KC1) = 2n(SO2) = 2n(Cl2) = 0,5 mosib;

n(KOH) = 4n(S0,) = 4n(Cly) = 1 monb

LLlenoyb npopearvipoBasa noiHoCTbHO.

4) PaccunTaHbl Macca U KOIMYeCcTBO BeLLEeCTBa 006aBNEHHOI0 Xopuaa 6apus:
m(BaC1,) = m(p-pa BaC1,) - w(BaCl;) =400r - 0,13 =52r;

m
n(BaC1,) = M =52r/208 r/monb = 0,25 Monb

5) CocTaB/eHo ypaBHeHMe peakuun B3anmogencTansa KoSO4 n BaCls:
K,SO4 + BaCl, = BaSO4! + 2KC1 (2)
BbluncneHbl KOIMYECTBO BELLLECTBA M Macca 0cafika Cy/barta 6apus
n(BaS0a) = n(K2S0.) = 0,25 mMonb; 2
m(BaS0.) = M(BaS0.) - n(BaS0.)=233 r/monb - 0,25 Monb=58,25r,

CynbaT Kanusa npopearnposas NONHOCTbLIO, U Mpy 3TOM 06pasoBasocs eule 0,5 Mo/ KC1:
nz2(KC1) = 2n(K2S04) = 2n(Cl2) = 0,5 monb

6) PaccumTaHa macca KOHEYHOro pacTBOpa paBHa:

Myon. p-pa=M(P-pa KOH)+m(SO2)+m(Cl,)+m(p-pa BaCl,) - m(BaSOs,)

Mion. ppa =200 1 + 16 1 + 17,751 +400r — 58,25 =575,5T.

B Hem cogepxutcsi KC1 KonMyecTBOM 1 Maccoii;

No6w(KC1) = 0,5 Monb + 0,5 Mosb = 1 MOsb 2

m(KCI) = n(KCI) - M(KCI) = 1 monb - 74,5 r/monb = 74,51

OnpepgeneHa maccoBas gons KCI B pactBope paBHa:
m(KCI)

w(KCl) = ——— =74,51/575,51r=0,129 (12,9 %)
m(p - pa)

7) Tpu 3nekTponM3e Takoro pacTBopa 06pa3yeTcs BOAOPOA, TMAPOKCUL Kaiuvs U Xnop.
CymMMapHOe ypaBHeHM e peakLuid, NpoTeKatoLWmX Npy aNeKTpoamse ¢ gmadparmoi:
2KC1 + 2H,0 = Hat +2KOH + C1,1.
KCI = K*(k kaTtoay) + Cl(k aHogy)

Ha kaTofe: Ha aHope:
2H,0 + 2e" = Hat + 20H; 2Cl"—2e" =Cl1.
K"+ OH = KOH.
Mpw anekTponmn3e 6e3 gmadparmbl BbiAENAOWMIACS HA aHOAE X/TIOP MOXKET B3aMMO/AENCTBOBATb C
TMOPOKCULOM Kasins:
KOH + C1, = KC10 + KC1 + H,0O
Mpu anekTponuse ¢ guadparmoii obpasytotcs Haot, Clyt, p-p KOH; npw anekTponuse 6e3
Avadparmbl o6passyroted Ha1, p-pel KOH, KC10, KC1.

Bce aniemMeHTbI 0TBETA 3anuncaHbl HEBEPHO 0

MakcrManbHbIi 6an 3a 3agaHne 11 6annos

CyMMapHbIii 6ain 3a BbINOSIHEHWE 3aJaHUIA TEOPETMYECKOrO Typa - 40




