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11 knacc

3agaua 1. KauecTBeHHbIV aHanus3

B natn npoHymepoBaHHbIX npobupkax Haxogatca 10% BogHble pacTBOpPbI Cnefylwmx Be-
wecTB: auetarta csuHua (ll), HuTpaTa cepebpa, nepxnopaTta HaTpus, popmmaTta HaATPUA N XnNo-
puaa umHka. [ns yCcTaHOBNEHUS COOEPXMMOro nNpobupok NpPoBENU CEPUD KaYeCTBEHHbIX peak-
unin. CHavana u3 kaxagon npobupku B3anmn no 1 mn pacteopa n gobasunu no 5 kanens 10% pac-
TBOpa rmapokcuaa Hatpus, NpyM aToM B npobupkax 1, 2 n 3 Beinanu ocagku (peakyuu 1, 2 ,3), B
Apyrnx npobmpkax BUANMbIX U3MEHEHUI He nponsowwno. Ocagku, Bbinaswme B Nnpobupkax 1 u 2,
Nerko pacTBOpUNUCh B n3bbITKE rmapokcnga Hatpus (peakyuu 4, 5). 3atem 13 kaxgon npobupkm
cHoBa B34anu no 1 mn pacteopa v npununun Kk HAMm no 1 mn 10% pactBopa noguaga kanus, npu
3TOM B npobupkax 2, 3 n 5 Bbinanu ocagkun (peakyuu 6, 7, 8), B 4pyrnx npobupkax BUaMmMbIx 13-
MeHeHun He npowusowno. Ocagok, BbiNaBwui B Npobupke 2, pacTBopurcs B M30bITKe mnoavaa
Kanus (peakyus 9).

1. Hanuwwute hopmyrnbl BELWECTB, HaXo4ALWMXCA B NPOHYMepoBaHHbIX Npobupkax. Ha ocHo-
BaHWUM NPOBEAEHHbIX AKCNEPUMEHTOB YCTAaHOBUTE HOMEP NPOBMPKM NS KaXK40ro BeLlecTBa.

2. 3anuwmnTe ypaBHeHNSA peakyul 1-9. YYTuTe, YTO HN oHa U3 AaHHbIX peakuui He ABnseT-
CHA OKMCNUTENbHO-BOCCTAaHOBUTENBHOW. Ha3oBuTe uBeTa 0CcagKoB B peakyusix 3, 6 u 7. [Ansa pe-
akyuu 3 3anuLIMTe NOSIHOE N COKPaLLEHHOE MOHHO-MOJEKYNSIPHbIE YPaBHEHUS.

3. PactBopumocTb auetata cBuHua (1) npm 10°C coctasnset 29 r Ha 100 r Boabl, a npu
25°C — 55 r Ha 100 r Bogbl. Mpwn kpuctannmsaumm 13 Boabl auetat ceuHua (ll) BbinagaeTt B Buae
Kpuctannorugpata, cogepxawero 29.55% kucnopoga no mMacce. YcTaHoBuTe opmyny Kpu-
ctannorvgparta n paccudntanTe mMaccy ocagka, kKotopbii BbinageT M3 200 r HacbIWEeHHOro npu
25°C pactBopa npu oxnaxageHun ero go 10°C.

3apava 2. lUudpoBka

B nabopatopuu 6binv HaraeHbl TPy BeELLECTBa, coaepXalune a3oT U HEN3BECTHbIE ANIEMEHTbI
X, Y, Z. nga kaxgoro Bewectsa U3BECTHbI BpyTTO-(hopMynbl U MaccoBas oNs a3oTa: coeavHe-
Hne A — NXY3 (w(N) = 13.86%), coeguHenne b — NoZYs (W(N) = 15.56%), coeamHeHne B — N3ZYy
(w(N) = 17.36%). Bce Tpu BelLecTBa SBNATCA TEPMUYECKN HECTABUNBHLIMU U pasnaratTcsa npu
HarpesaHuu. [Npu pasnoxeHun A (peakyus 1) sbligensietcs ra3 I, a npu pasnoxexHun b n B (peak-
yuu 2 n 3) obpasyetca cmecb rasos I' u [1 1 oanHAKOBLIN NO COCTaBYy TBepAbIn ocTaTtok. [pu aen-
CTBMM KOHLEHTPUPOBAHHOW a30THOM KMUCNOTbI (peakyusi 4) b npespalaetca B B. MNpn gobaene-
HUWM rmgpokcuaa HaTpusa K pacteopy b (peakuyus 5) obpasyeTtcs BelecTBo E, koTopoe Ha Bo3ayxe
nocTeneHHo okucnseTcsa n npespawtaetcs B XK (peakyus 6). Ecnu xe k BewecTtBy XK gobaBuTb ns-
ObITOK rMapokcmaa HaTpust 1 6pom, To obpasyeTcsa dmoneToBoe BelwecTBO 3 (peakyus 7).

1. YcrtaHoBuTe anemeHTbl X, Y, Z n hopmynsl Bewects A-3, BbiBog hopmyn A—B nogreep-
ante pacyetoM, opMyrbl 3anuLIMTE B «MpuBbIMHOMY» Buae. [1na anemeHTa Z npvBeguTe anek-
TPOHHYt0 chopmyny B Buae 1s°...

2. 3anuwmnte ypaBHeHus peakuyut 1-7. Onuwmnte NpusHakn peakyud 5 n 6. Onsa peakuuu 7
npuBeguTe CXemy aNeKTPoHHOro 6anaHca, ykaxxmte OKUCNUTENb U BOCCTAaHOBUTESb.

3. B ogHOM 13 onbIToB npu pasnoxexHun 72 1 b Boigenunock 10.08 n (H.y.) razoBoun cmecun. K
nony4eHHoMy TBepaomMy octaTky npununum 240 r 10% pacTteopa rugpokcuga Hatpus. PaccumTanm-
Te Maccy nonyveHHoro ocagka E n maccosble gonu Bewects (%) B NONy4eHHOM pacTBOpeE.
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3apava 3. OpraHu4yeckas yeno4ka

Yrnesopopoabl A, b 1 B aBnaoTca npoctenwmmMm npeacraButenaMm COOTBETCTBYOLWMX FO-
Monorunyeckux psaos. MonapHele maccel A 1 B pasnunyatotca poBHO B Tpu pasa. Bewectsa b u
B moryT 6bITb nonyyeHbl B ogHy ctaauio us A (peakyuu 1, 2). Npn HarpeBaHun cmecn b n B B
NPUCYTCTBUKN KMUCNOTbI (peakyusi 3) obpasyetca yrnesogopod I, KOTopbI Npy OKUCNEHUU noa-
KACMNEHHbIM pacTBOPOM MepMaHraHata Kanus npu HarpeBaHuu (peakyusi 4) npespallaetcsa B
kncnoty A. MNpu 6pomumposanHnn [} (peakuus 5) obpasyeTcs BewecTso E, a npn HarpeBaHum cme-
cn O n cnnpta X B NPUCYTCTBUM KNCNOTbI (peakyus 6) MOXHO BblaenuTtb coegmHeHne XK. Bce
onuncaHHble npeBpaLleHns oTobpaxeHbl Ha CXxeme:
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1. Mpwn cxuraHnmn Haseckn 15 r BewwectBa X B n3bbITKe kucrnopoga obpasosanochb 20.16 n
(H.y.) yrnekucnoro rasa v 9 r Bogbl. YCTaHOBUTE UCTUHHYIO BpyTTO-chopmyny XK, ecnu nrioTHOCTb
napoB 3TOro BelwecTBa No BO34yxy paBHa 5.172. HanvwuTe ypaBHeHne peakumn cropaHms XK.

2. N306pasnte cTpykTypHble doopmynbl BewectB X n A—XK. Hasosute Bewlectsa E n X no
HomeHknaTtype UIOMAK.

3. N306pas3nte CTpyKTYpHYO opMyrny XMHONUHA. Kakyto pornb UrpaeTt 3To CoeaAnHEHnEe npu
rmgpuposaHun A?

4. HanuwuTe nosnHble ypaBHeHUst peakyul 1-6, ncnonb3ysa CTPYKTYpPHble dOpMYribl OpraHu-
YeCKMX BeLLecCTB.

3apava 4. OguHakoBble npocTtenwme opmyrnbl

BeuwectBa X1, Xz, X3 1 Xs cogepxat 40.00% yrnepoaa, 6.67% sogopoaa n 53.33% kucnopoga
no macce, a X MossipHble Maccbl OTHOCATCA Kak 1 : 2 : 3 : 6. BewecTtBo X; aBnseTca rasom npu
KOMHaTHOW TemnepaType, ero BOAHbIN pacTBOP NPUMEHSETCA AN XpaHEeHUss aHaTOMUYEeCKMX npe-
napatoB u oybnenunsa koxu. BelwiectBo X, — XXMAKOCTb, pacnpOCTPaHEHHbIN KOHCEPBAHT, KOTOPbIN
MOXXHO HaWTK NPaKTUYECKN Ha Kaxaon KyxHe. BewecTBO X; MOXHO NONYYUTb NPU peakuumn cnmpTta
S; ¢ okengom meau (Il) npy HarpeBaHuu (peakyusi 1), a Xnakoctb X, — NPU OKUCNEHUN cnvpta S;
pacTBOPOM MepMaHraHata Kanusi B NpUCYTCTBMM CEPHOM KUCNOTbI (peakuus 2). BewectBo X —
OOVH M3 NPOJYKTOB npouecca (poTocMHTE3a, B NPUCYTCTBUU OnNpeaeneHHoro suaa 6akrepuin oOHO
npeBpawaeTcs B Xz (peakyus 3), a B NPUCYTCTBUM OPOXCKEN — B S, (peakyus 4).

Mpw HarpeBaHun pacTBopoB X; U Xg C aMMMUadHbIM pacTBOpoM okcuaa cepebpa (l) Ha cTeH-
Kax npobupok NosiBNsieTcs 3epkanbHbI HaneT (peakyuu 5 1 6), a Nnpyu gobasneHun B pacTBOpbI
X2 n X3 nuTbeBOW coapl HabnogaeTcs BblaeneHune rasa (peakyuu 7 u 8).

1. BuiBegute npoctenwyto dopmyny ana sewects X. [NpuBeante CTPYKTYpHblE hopmynbl
X1, X2, X3 1 X (ana BewectBa Xe n3obpasute oTKpbITY0 bopMy B npoekunn duwiepa n uuknm-
4yecky popmMy B Npoekuun Xeyopca), npuseamte Ux TpuBuasbHble Ha3BaHWS.

2. YcTaHoBUTE cnupTbl S1 U Sy. HanmwmTte nonHble ypaBHeHUSA peakyuu 1-8, ncnonb3ys co-
KpalLleHHble CTPYKTYPHblE (hOPMYIibl OpraHNYeCKNX BELLLECTB.

3. PaccuutanTe, kakon ob6bem (Npu H.y.) rasa X; cnegyet pacteoputb B 150 mn BoAbl, 4TOOLI
nony4ntb 40% pacteop X;. Kak HasbiBaeTca AaHHbIN pacTBop?
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3agaya 5. CuHTe3-ras

CwuHTes-ras, npegcrasnsawowmnm coborm cMecb MOHOOKCMAA yrnepoga u Bogopoada, MMeeT
Bonblloe 3Ha4YeHne B NPOMbILLSIEHHOM OpPraHM4YeckoM CuHTese. [1ns ero nony4yeHmst 00bIYHO UC-
NONb3YKT KOHBEPCUIO MeTaHa C BOAAHbIM napoMm (peakyusi 1) unn peakuumio yris ¢ BOAAHbIM Na-
pom (peakuyus 2). B 1923 rogy komnaHna BASF paspaboTana npouecc npeBpalieHns cuHTes-
rasa B MeTtaHon (peakyusi 3) npu Temnepatype 250-300°C n nog aasneHvem 5-10 Mlla B Ko-
NOHHE CMHTE3a, CoAep KaLlen kKaTannsaTop Ha OCHOBE OKCUAOB Meau M LIMHKA.

1. 3anuwmTe ypaBHeHUs peakyul 1 n 2 n paccuntante nx Tennosble apdekTol (Q), ecnu
TennoTbl obpa3oBaHna MeTaHa, ra3oobpasHon BoAbl M yrapHOro rasa coctaBnawT 74.8, 241.8 n
110.5 k[]x/Monb, COOTBETCTBEHHO.

2. Mpwn nonyyeHuun 8 kr meTaHosia No onMucaHHOMy mMeToay Bblagensietca 22.7 M TennoThbl.
Paccuntante TennoBon adpekT peakumm cuHTesa MetaHona (B kx/Monb) n 3anuwmnte TepmMmo-
XUMUYECKOE ypaBHEHME peakyuu 3.

3. B KOMOHHY cMHTEe3a MeTaHona 6bin BBeAEeH CMHTE3-ra3 C HayasibHbIMU KOHUEHTpaLumsiMu
BogopoAda v yrapHoro rasa 0.7 mons/n. Nocne ycTaHOBMEHUs paBHOBECUS BbIXOA4 MeTaHosia co-
craBun 20%. Paccuntante paBHOBECHbIE KOHLEHTPALMN BCEX BELLECTB B KOJIOHHE CMHTE3a U
3Ha4YeHMe KOHCTaHTbl PaBHOBECUS, BbIPaXKEHHOW Yepe3 MOSISIPHbIE KOHLEHTpaUnn.

4. Kak noBnusieT Ha BbIXx04 MeTaHona B AaHHOM npoLlecce: a) NoHWkKeHue gasneHnsd; 6) no-
HWKeHWe TemnepaTypbl; 8) yBennyeHne konudectsa katanusatopa? OTBeTbl aprymeHTupynTe,
ncnonb3ya npuHuun Jle WaTtense.

5. PaccunTtainTte, BO CKOMbKO pa3 YBENUYNTCS CKOPOCTb peakuun CMHTe3a MeTaHona, npu no-
BblLLEHMM TemnepaTypbl cuHTe3a ot 250 go 350°C, ecnu TemnepaTtypHbIn KoadduumneHT BaHT-
Modda paseH 2.5.

Kaxodas 3adaya oyeHusaemcs 8 20 basnnos

Crapantecb pewaTb 1 0opMIsaTb BCE NPeasiOKeHHble 3adaun. PeleHne kaxgon 3agaym
HaunHanTe co crnoBa «3agada Ne...». Kaxabi npaBuibHO BbINOSTHEHHBIA MYHKT 3a4a4un OLEHU-
BaeTcsa oTAenibHO. [py HaNMUYUKM YMCNEHHbIX AaHHbIX, NPUBOAMTE NOSIHbIE BbIBOALI (hOpMYyn, Unn
X0TS Obl NOATBEPXKAANTE CBOW LOradkn NpoBepKon (Npu OTCYTCTBUM pacveToB Bbl MOXETE NOsy-
YUTb HEMOSHLIN Bann).

PeweHns 3agaHuin onumnuagbl U KpUTEPUN OueHMBaHUA GyayT onyOnmukoBaHbl Ha canTe
Pecny6bnukaHckoro Jluues Bo Bknagke «Xumus» https://ric.education/chemistry.html

Kenaem ygauu!
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