LXXIl MockoBcKkasi 0JIMMIIAAAA IIKOJLHUKOB 110 XUMHH
3aKIIIOYNTEIBbHBIA 3Tal
Teopernueckuii Typ 21 despans 2016 roma
10 xmacc
Pewenus 6cex 3a0anuti cuumaromces NOJIHLIMU MOJILKO 8 MOM CAyHae, eClii 3anUcanbl 6ce HeoOX00UMble
VPABHEHUs peakyuti, pacdemsl U paccyHcOeHUs..

10-1. B mectu npoHyMEpOBaHHBIX KOJIOaX 6€3 ITUKETOK COJIEPKATCS MPOMAHOI, IUKIOTEKCaH, MPOMMOHOBBII
aNbJIeTH]l, STUJICHIJIMKONIb, MypaBbUHAs KUCJIOTa M YKCyCcHas kucioTa. [Ipennoxkute miaH ornpeneiaeHus
COJEPKUMOTO KaKIOH KOJObI Ha OCHOBE HM3BECTHBIX BaM XUMHYECKHX CBOWCTB 3THUX BellecTB. B Bamem
pacmopsHKeHUN UMEIOTCS JII0Oble PEaKTUBBI M HEOTPAaHWMYEHHOE KOJIMYECTBO IMyCTHIX MpoOupok. Hamumure
yYpaBHEHHUS peaKkLuii, KOTOpbIe BaM MOTPeOyeTcs: IPOBECTH.

10-2. Obpazen metaia maccoit 3,47 r moaHocThI0 pacTBopwiid B 20 %-HOM pacTBOpe THAPOKCHIA HATPHUS,
IpU 3TOM BBIAEIUIIOCH 5,6 11 ra3a (H.y.). Takoi ke oOpaselnr MeTauia (TOi e MaccChl) COXKIJIM Ha BO3AyXe, U
NPOAYKTHI CTOpaHMs 3aTeM MOJHOCThIO pacTBOpwiu B 20 %-HOM pacTBOpe TMAPOKCHAA HATPUs, NMPU STOM
ObL10 TIoTTy4eHo 1,12 i raza (H.y.).

a) Onpenenure, Kakoit MeTayut ObuT B3sT. OTBET MOATBEPIUTE PACCYKICHUEM U PACUCTOM.

0) OOBsCHHUTE Pe3yNIbTAThI IKCIIEPUMEHTA U HATHIINTE YPABHEHHS PEaKI[Hil.

B) Paccumnraiite Maccy mpoyKTOB CropaHusi METaJlIa.

10-3. BemectBa A, b, B, I', /I, E BcTynarot B cienyronme peakiuu (MIPUBEICHBI CXEMBbI MpeBpalleHnii 0e3

K03(ppULIMEHTOB): A+B=B+T
B+ =E
A+J1=E
r+a=>np

JlomomHUTENHHO U3BECTHO, UTO A — MeTall, BemecTBo B cogepxkut 44,1 % storo mertanna, BemectBo I' —
ras, a BO BCEX YKa3aHHBIX BEIIECTBAX CYMMAapHO COJIEPKHUTCS BCETO TPH IIEMEHTA.

a) Onpenenute BemectBa A, b, B, I'', /I, E. OtBeT moaTBepaAnTe paccyKJIeHHUEM U PACUETOM.

6) Hamumnre ypaBHEeHHs JBYX peakiuii, B KOTOpbIX BemecTBo E mpeBpamaercs B Bemectso B, ykaxute
YCJIOBHSI MX TTPOTEKAHUSI.

10-4. Cmech dTaHa, STUIICHA U alleTUiIeHa coaepxuT 32% sTana no oovemy. OauH auTp (H.y.) TaHHOH cMecH
MOKET npucoeauHuTh 6,4 1 6poma. Onpenenure coctaB cMecu B % MO 00beMy M Maccy BOJbI, KOTOpPas
MOJIYYHUTCSI IPY CKUTaHUK 1 11 (H.y.) 9TOH CMECH.

10-5. K 100 M pactBopa Omxpomarta Kamusi ¢ KoHIeHTparueid 0,1 Monb/m mpubaBWiIM pacTBOpP CEpPHOM
KHCJIOTBI C KOHLEHTparued 1 MOJb/I M 3aTeM MpOIyCTHIM B PacTBOP H30BITOK Ia3000pa3HOTO OKCHJA
cepsI(1V). IIpu ocTopokKHOM ynapuBaHUM pacTBOPA ObLI MOJIyYeH €MHCTBEHHBIN MPOAYKT, Macca KOTOPOTo
cocraBuia 9,98 T.

a) OnuimuTe NPOUCXOIAIINE IPOLECCHl, OnpeneauTe GopMyTy MPOAYKTa U HAIMIIUTE YpaBHEHHE PEaKIUu.

6) Paccuuraiite 00beM m00aBIEHHOTO pacTBOpa CEPHONW KHCIIOTHI, CUMTas, YTO PEAKIHUU HPOTEKAroT
KOJINYECTBEHHO.

10-6. Ilpm HarpeBaHHMM € aKTMBHPOBAaHHBIM yrieM yriaeBogopoxa M mpespamiaercs B yrieBomopon N,
KOTOPBIN B3aMMOJIEHCTBYET ¢ yrieBogopoaoM O B mpucyTcTBrH (POChHOPHON KUCIOTHI, 00pa3ys yIriaeBOI0PO
X. Ilpu OCTOPOKHOM OKHCIEHHH X KHCIOPOAOM BO3yXa 00pa3zyercss HEYCTOHUMBOE COeAMHEHHE C OpyTTO-
dopmynoit CgH1,0,, xoTOopoe pasnmaraercst ¢ oOpa3zoBanueM nponyktoB Y u Z (Opyrro-¢opmyna Z —
C3HsO). BemectBo Y — BaKHBIN MPOMBINUICHHBIH MPOAYKT, puieM 90 % ero MUpOBOrO MPOU3BOJCTBA
OCHOBAHO Ha OMKCAHHOM IPEBpaALIeHUH yrieBojgopoaa X.

a) Pacumpyiitre Bemectsa M, N, O, X, Y u Z, Hanumute ypaBHEHHS PEaKIUM.

0) IIpennoxute Apyroi cnocod nojyuyeHus BemecTa Y.

B) B WeMm BBl BUAWTE MpEUMYIIECTBA YKa3aHHOTO MeToia mosydeHus Y u3 X s TPOMBIIUIEHHOTO
UCIOJIb30BaHUA"?



PEKOMEHAOALIMU K PELLEHUIO
10-1.
OO0uH u3 sapuaHmos rnaHa:.
1) MNpoecTu peakumio ¢ kapboHaToM HaTpusi. B Hee BCTynatoT TOMbKO KUCIOTbl — MypaBbUHAasi U YKCYCHas.
YT06bl pasnmynTb 3TW KMCMOTbI, MPOBECTU peakuuio cepebpsiHoro 3epkana (MypaBbuWHas KUCIIOTa BCTynaeT B 3Ty
peakumio, a yKCycHas HeT).
3) Takum obpasom ocTtanochb 4YeTbipe BewecTBa. Cpean OCTaBLUMXCS PacTBOPOB MO peakuuyn C MeTanIM4yecknuv
HaTpuem onpeaensitoTcs NPOMNaHos U 3TUMNEHITINKOMb (NponaHanb U LMKIOrekcaH He pearmpyor).
4) Tlo peakumm CO CBEXEOCaKOEHHbIM TMOPOKCMAOM MeAW — STUNEHITIMKOMb OTNnYaeTcd OT MponaHona
(obpasoBaHue cuHero komnnekca).
5) OcTtanuck nponaHanb 1 LMKNorekcaH, nepBbll BCTyNaeT B peakLmio cepebpsaHoro sepkana, BTOPOM - HeT.
Lpyeaol eapuaHm
1) Bsanmopgencrtaune BCcex BELLECTB CO CBEXEOCAXKAEHHbIM rmapokcnaom meam (nonyyveHne CuSO,4 + NaOH)
B aTunenrnukone ocagok Cu(OH), pactBoputcs 1 06pasyeTcst CUHMI pacTBOP KOMMMeKca.
B ykcycHom kncnote ocagok Cu(OH), Takke pacTtBopuTcs 1 06pasyeTcs CUHWIA pacTBOp aueTaTa Meaw.
B cnyyae nponaHansi npy cMeleHnn BUOUMOW peakumnm He ByaeT, HO Mpu HarpeBaHuWM MponaeT OKUCIUTENBHO-
BOCCTaHOBMWTENbHAs peakums ¢ obpasoBaHneM KpacHoro ocagka Cu,O
B mypaBbuHon kucnote ocagok Cu(OH), Takke pactBoputcs n obpasyeTcs cuHMIn pacTtBop dopmmuarta meau, HoO
Npv HarpeBaHUM NPonaeT OKNCNUTENBHO-BOCCTAHOBUTENbHAs peakuus ¢ obpasoBaHMeM KpacHoro ocagka Cu,0.
Taknm obpasom, nponaHanb U MypaBbUHASA KUCNOTa OnNpeaeneHsi.
YToObl pa3nnunTb YKCYCHYIO KUCMOTY N 3TUNEHTNNKOMb, MOXHO BOCMOJSIb30BaTbCA MHAMKATOPOM.
2) B cny4ae nponaHona u uuknorekcaHa peakuum ¢ Cu(OH), He 6ygeT, mx nerko pasnuyuntb MO peakumn C
MEeTanMMyYecknm HaTpuem.
Kputepumn oueHku
Mpu NpoBepKn AaHHOW 3a4aym OLEeHUBArCs NocneaoBaTenbHbIN NNaH onpeaeneHns BeLWecTB, a He MpocTo Habop
KayeCTBEHHbIX peakuni.
MocnepoBaTenbHbIV NNAaH onpeaeneHus BewwecTs - o 9 6annos
YpaBHeHUs peakuuii - 0o 5 6annos
MonHbin 6ann 14

10-2

PeweHue:

1) OnpegeneHve meTtanna:

MonspHas macca metanna: 3,47 : 5,6 x 11,2 = 6,94 (ecnu metann ogHoBaneHTHbIN), 13,88 (ecnn meTtann
OByxBaneHTHbI) 1 20,82 (ecnv MeTann TpexBaneHTHbIN).

MNoaxoanT TONMbKO NIUTUNA.

2) NIntnin He amOTEpPHbIA MeTann U He B3auMoOencTByeT CO LLernoYyblo, OAHaKo OH B3aMmogencTsyeT ¢ BOOOMN,
KoTOpasi NpUCYTCTBYET B pacTBOpe rmapokcuaa Hatpus.

2Li + 2H,0 = 2LIiOH + H,

JIntnini nerko B3aMmMogencTBYyeT C a30TOM, MOSTOMY MPWU OKUCINEHUN NUTUSE Ha BO3gyxe obpasyeTrcs He TONbKO
oKcuA, HO U HATPUA.

4Li + O, = 2Li,0

6Li + N, = 2Li5N

Mpwn pacTBOpEHMM B BOAE BhbIAENAETCS aMMUaK:

Li,O + H,O = 2LiOH

LisN + 3H,0 = 3LiOH + NH3

3) O6vem 1,12 n cootBeTcTBYEeT 0,05 MOMb ammunaka, n TakOMy Xe KONMMYeCTBY HUTpuaa nutus. Macca gaHHoro
KOnmyecTBa HUTpMAa NuTtusa coctaensaeT 1,75 .

Ons obpasoBaHusa 0,05 monb HUTpraa nutus Tpebyetcs 0,15 monb nuTusA. 3HaunTt 0,15 Mok NUTKA NPU CKUTraHUK
nepeLusio B HATPUA.

Bcero nutusa 6bino 0,5 monb, 3HaumT 0,35 Monb NMTUSA NpeBpaTUIiochk B OkcuA, YTo cootBeTctByeT 0,175 monb
okcmaa nutust unn 5,25 r.

O6wwan macca npoaykToB cropanns 1,75 +5,25=7,0r.

Kputepun oueHkn

PacueTt mon. maccel MeTanna no obLemy rasa npy pacTBOpPEHUM 2 6anna
OnpegenexHne metanna 2 banna
OObsACHEHNE pe3ynNbTaToOB M YpaBHEHUS peakunii 2+ 5 =7 6annos
PacueT macchl NpoayKToB CropaHus 5 6annos

MonHbIK 6ann 16



10-3

PeweHue:

a) Tak kak A - metann, a I - ras, oueBngHo, 4to b - kucnota. Kucnorta He MoXeT copepxaTb KACNOPO, Tak Kak rno
YCITOBUIO 3NIEMEHTOB BCEro Tpy (BMECTE C MEeTasnsiomM), a B KUCIIOPOOHOW KUCITOTEe MX Yke Tpu. Bo3amoxHO kucnota
HCI.

MpeanonoxeHue:

A=Fe, b= HCl, B= FeC|2, M= H2, ﬂ, = C|2, E= FeC|3

MpegnonoxeHne MOXHO NPOBEPUTL pacyeToM codepkaHus xenesa B FeCl,.

©) FeCl; npeBpawaetca B FeCl; npu B3aumoaenctasmnm ¢ BOCCTaHOBUTENAMM, HAanpumep

2FeCl; + Fe = 3FeCl,

2FeCl; + 2HI = 2FeCl, + |, + 2HCI

Kputepumn oueHku

a) Bewectea A u b (npu Hanuumm paccyxgeHust) - no 2 6anna (4)

Bewectso [ 2 6anna

BelectBo B (npu noaTBepxaeHnn pacyeTom) 2 6anna

BewectBa T M E no 1 6anny (2)

6) OKMCNIMTENBHO-BOCCTAHOBUTESbHbIE pPeaKLMm no 3 6anna (6)

MonHbIK 6ann 16

10-4

PeweHue:

1) MNycTb gonu aTuneHa v aueTuneHa B cmecn — x u y. PaccmoTtpum 1 monb cmecu, kotopein cogepxut: 0,32
MOIb 3TaHa, X MOflb 3TUMEHA U ¥ MOMb aleTuneHa.

Torpa

X+y+0,32=1

X+2y=6,4:160 x 22,4 = 0,896.

otcioga x = 0,464. y = 0,216.

CoctaB cmecu: ataH 32%, atuneH 46,4%, auetuneH 21,6%

2) npu cxkuranmm C,Hg > 3H,0, C,H, > 2H,0, C,H, > H,0

Torga Ha 1 monb cmecu nonyyutcsa 0,32 x 3 + 0,464 x 2 + 0,216 x 1 = 2,104 monb Boapl, T.€. 37,872 . Ha 1 n
cmecu nony4dntea 1,69 r Boabl.

Kputepum oueHku

YpaBHeHUsa Onsg BblMUCTIEHUS cocTaBa CMecu 6 6annos
CocTas cmecH 3 6anna

PacyeT konuyecTtsa BoAbl NpU cropaHnm 4 6anna
OTBeT - Macca BoAbl Ha 1 1 cmecu 3 6anna

MonHbIK 6ann 16

10-5

PeweHue:

a) B pactBope cogepxutcs 0,01 monb buxpomara kanus, 4to coctaenset 2,94 r.

Peakuust S(IV) n Cr(VI) moxeT npuecTtu k cynbcaty xpoma(lll) , a macca npogykra nogpasymeBaeT obpasoBaHue
kpuctannorngparta tuna K,SO,4 Cry(SO,); nH,O (kBacubl)

Tak kak nony4Ynncs eaAMHCTBEHHbINA NPOAYKT, TO ero AormkHo 6biTk 0,01 monb. MonsipHasi macca cocTtaBnsieT 566 +
18n. Tak kak macca npogykTta 9,98 r, To n = 24.

Peakunsa

K,Cr,0; + H,SO, + 3S0, + 23H,0 = 2KCr(S0,), 12 H,0 nnun

K,Cr,07 + H,SO,4 + 3S0, + 23H,0 = K,SO,4 Cra(S0,)3 24H,0

©0) CornacHo ypaBHeHuto peakumm Tpebyetca 0,01 mMonb cepHOM KUCIOTbI, YTO cooTBeTcTBYeT 10 mMn pacTtBopa.
Tak Kak nonyvyeH €OVMHCTBEHHbIA MPOAYKT, M3ObiTKa CEpHOW KUCNOTbl He 6bino, T.e. Obino go6asneHo 10 mn
pacTBopa.

Kputepumn oueHku

Macca (konuyecTBo) BuxpomaTa Kanusi 1 6ann
OnpepeneHne coctaBa NpoaykTa (C NnpMMeHeHnem pacyeTa) 7 6annos
YpaBHeHue peakunm 4 6anna
Pac4yeT o6bema cepHOoRn KACNOTbI 4 6anna

MonHbin 6ann 16



10-6

Omeem:

a) M = auetuneH, N = 6eH3on, O = nponeH,

X = nsonponunbenson (kymon), CoH1,0, = rugponepokcung kymona, Y = doeHor, Z = aueToH.

0) Jltobon nabopaTopHbIN NN NPOMBILLIEHHBIA cnocob nony4vyeHus deHona, Hanpumep

CsHsSOsNa + NaOH - Na,SO; + CgHsONa (cnnaeneHue)

CsHsONa + HCI > CgHsOH + NaCl

B) lNMpeumywiectBamn KymonbHOro cnocoba ANnd NPOMbIWMEHHOW peanusaunm sIBNAKOTCHA: HEOOopOoroe Chbipbe,
OTCYTCTBME XECTKUX YCMOBWWA, OOMOMHUTENbBHbLIN MOME3HbIN NPOaYKT (aueToH), (OTHOoCUTENbHAas) 3Konornyeckas
BesonacHocTb.

Kputepuun oueHku

Onpegenenue Bewects M, N - no 1 6anny (2)

Onpepenenue BelectB O, X, Y Z no 2 6anna (8)
YpaBHEHUS peakLumit:
aueTuneH - 6eHson 1 6ann

OeH3on + nponeH = nsonponunbeHson 1 6ann

Kymon = rmgponepokcug kymona = cgeHon + auetoH 3 6anna
HononHuteneHbI cnocob nonyvexus Y 4 6anna
MpeumyLiecTBa gaHHoro cnocoba 3 6anna
MonHbI 6ann 22

Bcero 100 6annoB



