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3apava 1. YeTbipe conu

BecuseTHble conu A-I' pacTBOpUMbI B BOAE M OKpalLLUMBalOT ninamMsa cnMpToBkM B OMONETO-
BbI uBeT. [Ina ycTtaHoBreHust coctaBa conen A-I" nccnegosann nx TepMUYECKYH0 YCTOMYMBOCTb
N OTHOLLEHWe Yy OeNCTBUI0 pacTBOpa COMNAHOM KNCNOThl. PedynbTaTtbl aKCNepMeHTOB NpuBeLeHbl
B Tabnuue:

Conb Hencteue pactesopa HCI HarpeBaHue TBepaon conu
Boligenuncs 6ecuseTHbin ra3 [ (pe- | YcTonumBa K npokanmBaHuio
A akyusi 1), BbI3blBaOLWNA NOMYTHEHME

N3BECTKOBOWN BOAbI (peakyus 2)
Buaumbix n3meHeHun He Habnwoga- | Mpu GeicTpom HarpeBaHun Ao 400°C Han
nocb LLeNoYHbIM KaTanu3aTopoM npespallaeT-

B cq B conb B, Bblaensas nerknmn roproymnm ras
E (peakyus 3)

B Buaumbix nsameHeHun He Habnwoga- | Mpu HarpeBaHun oo 450°C npeBpallaeTcs
nocb B conb A, Bbigensas ras X (peakyus 4)
Boigenuncs ras [ (peakyusi 5) Mpu HarpeBaHun go 80°C pasnaraetcs C

r BblaeneHvem rasa 1 n obpasoBaHnemMm co-

nn A (peakyus 6)

[1ononNHUTENbHO M3BECTHO, YTO:

— BCE Conn cogepxaT Tpy O0LLMX INIEMEHTA;

—rasbl [ un XK MMelT 0gMHaKOBbIN KA4Y€CTBEHHbIN COCTAaB;

— MpY oKUcneHnn BytagueHa-1,3 nepmaHraHaToOM Kanusi B CUSIbHOLLESTOMHOM pacTeope 06-
pasytoTca conn A u B (peakyusi 7).

1. Ha ocHoBaHuMM NpoBedEHHbIX AKCMNEPUMEHTOB onpenenute gopmynel conen A-I, npuee-
AuTe 1x Ha3BaHuA. YctaHoBuTe hopmynbl raso [—-XK, oTBeT aprymeHTupynTe.

2. Hannwwute ypaBHeHus peakyud 1-7, gna peakyuu 5 3anuwmnTe NOSIHOE U COKpaLleHHoe
NOHHbIE YPaBHEHMWSI.

3apaua 2. LiBeTHble okucnurenu

Conu A-B umetoTt coctaB K304, NPoABNAOT Bblpa)KEHHbIE OKUCIUTENbHbIE CBOMCTBA, XOPO-
IO pacTBOpMMbI B Boge C 06pa3oBaHMEM OKpaLLEHHbIX PacTBOPOB, HO YCTOMYMBbLI TOSbKO B LLie-
no4Howm cpege. NaBecTtHo, YTO:

— anemeHTbl X—Z Bxoaswme B cocTaB conen A-B, ssnatoTca 6nwxkanwmmm coceasamu B [Me-
proanyecKon cUcCTeMe XMMMUYECKUX SNIEMEHTOB;

— XenTbl pacTeop conu A npu go6aBneHnn CepHon KMCNOTbl CTAHOBUTCS OpaHXeBbIM BCrea-
cTBue obpasoBaHunda conu A; (peakyus 1);

— KpacHo-mnoneToBbI pacTteop conv b npu gobasneHun cepHon KncnoTel obecLBevmBaeTcs,
a 13 pacTteopa Bblgensaetcsa 6ecuBeTHbI ra3 M (peakyus 2);

— M3YMPYAHO-3€eSeHbl pacTBop conv B npn gobasneHun cepHor KUCIOTbl CTaHOBUTCS donO-
netoBbLIM Bcrieactene obpasoBaHms conv By, a Ha gHe cocyaa BbinagaeT 6ypbin ocagok B, (pe-
akyus 3);
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— ecnu B pacTtBopbl conent A—-B BHECTN KOHLEHTPUPOBAHHYIO COMSHYHO KUCIOTY, TO BO BCEX
cny4vasx HabnogaeTca BblaeneHMe SA0BUTOrO XenTo-3eneHoro rasa M, (peakyuu 4-6), Npyu aToM
pacTtBop conu A 3eneHeeT, a pacteBopbl conen b n B obecupeunsatorcs;

— MNOTHOCTL rasa M, no rasy IN'; pasHa 2.219.

1. Onpegenute anemMeHTbl X—Z, 3anuwmute cdopmynbl conen A-B. YctaHosute rasbl 'y u Iy,
BellecTtBa Ay, By, By, oTBeT aprymeHTupynTe.

2. 3anuwmnTe ypaBHEHUsS peakyul 1-6, oNa peakyuu 2 3anuwinte CXemy 3neKTpoHHoro 6a-
naHca, yKaXuTe OKUCNUTENb 1 BOCCTAHOBUTENb.

3. O6pasey conn B maccon no 50 r npopearnpoBarn ¢ U30bITKOM KOHLEHTPUPOBAHHOW CONs-
HOWM K1crnoTbl. Paccuntarte o6bem BbiOENMBLLErOCS Xnopa npu H.y.

3apava 3. PacTBoputenu n nonumepbl

OpraHudeckoe BellecTBo X aBnsetcs yaobHbIM npealecTBEHHUKOM AMs CUHTe3a pacrpo-
CTpaHeHHbIX pacTBoputenen Py n P, n nonnumepos My un My. MNpu cropaHun HaBeckn X maccom
2.3 r obpasytoTca 2.24 n (H.y.) yrnekucrioro rasa v 2.7 r Bogpl. [peBpailieHus X B yKasaHHble
pacTBOpUTENN N NONMMEPbI NPUBELEHbI HA CXEME:

HsPO,
|'|1 - C "
KMnO4 X Ca(OH)2 t
A—2—p L >p
H,SO, t H* 1 B 2
ZnO/ A|203

|'|2<—D t

1. BeiBegute 6pyTTO-chopmyny Bewectsa X no gaHHbIM O NpoAyKTax cropanus. NpueeauTte
€ro CTPYKTYPHYIO hOpMyry U Ha3BaHMe.

2. YctaHoBuTe cTpoeHue BelwectB A-D, pactesoputenen P, n Py, nonumepos M u MMy, npu-
BeAUTE UX CTPYKTYPHbIE (hOPMYrbl U Ha3BaHUS.

3. MNpuBeguTte nonHble ypaBHEHUSA BCEX peakuuih, OTPaXKEHHbIX Ha cxeme (Kpome peakuui
obpa3oBaHns NONMMepOoB).

4. MpnBeanTe No ogHoM 0611acTn NPUMEHEHNA ONMCaHHbLIX PACTBOPUTENEN U NOSIMMEPOB.

3apayva 4. BuHHas Kkncnora v KaMHuU

Mpwn Nony4YeHUn M XpaHEeHUN BMHA Ha CTeHKax cocyda MHOrda BbinagaeT 0cafoK, KOTOPbIN
Ha3bIBalOT «BUHHBIN KameHb». OCHOBHbLIM KOMMOHEHTOM 3TOro ocaaka ABMAKTCA CONMU BUHHOM
KUCNOTbl Z, N3 KOTOPbIX €€ BbIAENsAT B NPOMbILNEHHOM MacwTabe. KucnoTy Z Takke MOXHO
NONy4YnTb MO CneayLen cxeme:

Br, KCN (2 monb H,O Br, (1 Monb) KOH 1. KMnO4 H,O
HCI, t P (cnegpl) cnvpT, t 2. HCI

1. PacwunpymnTte cxemy npeBpaLleHnin: n3obpasnte CTpyKTypHble dopmyrnbl Bewwects A—E n
Z, 3anumTe nosHble ypaBHEHUSI BCEX peakumin (7 ypaBHEHUI), UCNOMb3yst CTPYKTYpHbIE dhop-
MYIbl OPraHMYeCcKMX BELLLECTB.

2. Ecnn B pacTBOp KMCNOW KanueBOW CONWM KUCNOTbl Z BHECTM okeua Y, cogepxawmin 83.56
mMac.% anemeHTa X, To obpasyetcs coeanHeHne KoX,CgHy 012, KOTOPOE paHee MCNofb30Banoch
B MeauLUMHE Nog Ha3BaHMEM «PBOTHbIN KaMeHb». YcTaHoBUTE anemMeHT X n dopmyny okcuga v,
a Takke 6pyTTO-OPMYITy KMCIOW KannueBon CONMn KUCNOTbI Z.
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3. PBOTHbIN KaMeHb BbiNagaeT U3 pacTtBopa B BuAae Kpuctannormgparta Q, KOTOpbIA npu
HarpeBaHun o 100°C nonHocTblo obe3soxmBaeTcs, Tepsas 8.08% macchl. YcTaHoBUTE cocTaB
Kpuctannormgpata Q, oTBET NOATBEPANTE pacYETOM.

4. Paccuutante maccy kpuctannorngpata Q, KOTOPYK MOXHO nonyyutb n3 14.6 r okcuaa Y.

3apava 5. MNMpouecc Puwepa-Tponwa

Okono 100 net Hasag B N'epmaHun, Goraton yrrnem, HO HE UMEIOLLIEN 3HAYUTENbHbIX 3anacoB
HedpTn, ©. duwepom n X. Tponwem Obin paspaboTaH MeTOA NOMYYEHUS XKMUAOKOrO TonnmeBa M3
CUHTEe3-raza — Tak HasblBaemasa TexHonoruss GTL (gas-to-liquid). NocTteneHHO npeanoxeHHas
TEXHOSOorMsi ycoBepLleHcTBoBanach, 1 yxxe B 1935 rogy Obin 3anyLlieH nepsbii NPOMbILLSEHHbIN
peakTop, NO3BONAOLMI NOSy4aTb CUHTETUYECKMUIA BEH3MH U3 yrhs.

Ha nepsoun ctagum npouecca duwepa-Tponwa neperpetbii BOASHOW Nap npoaysBarT Haf
packaneHHbiM yrnem (peakuusi 1), B pesynbTaTe 4Yero nosiyvyarT CUHTE3-ra3, KOTOpbli 3aTem
nponyckarT Hag KaTanusaTtopom npu Temnepatype 190-240°C v gasneHnn 20-30 atm. B kade-
CTBE KaTanu3aTopOoB Yallle BCEro UCnosib3yoT xeneso nnu kobaneT. [Npy 3TOM NpoTekaeT npo-
Llecc, OnMcbiBaeMbIn ypaBHEHNEM:

NnCO + (2n+1)H; = CyHans2 + NH20 (peakyus 2)

bonee geweBon katanusaTop Ha OCHOBE Xefle3a UMeeT CyLLEeCTBEHHbIN HeAoCTaToOK — Npw
ero Ucnosib3oBaHMM nNpoTekaeT NOOOYHbIV NpoLecc B3aMMOAENCTBUSA YrapHOro rasa ¢ BOASHbIM
napom (peakyusi 3), 4TO NPUBOAUT K YCTAHOBIIEHMIO PAaBHOBECUS U CHWXEHUIO Bbixoda YrneBo-
A0pOoaoB.

1. 3anMwuTe ypaBHeHne peakuuu 1 n paccuntante ee TENNOBON 3PGEKT, ecnn TENNoThbl
obpasoBaHna yrapHoro rasa u rasoobpasHon sBoabl coctaBnsaT 110.5 n 241.8 k[x/monb CooT-
BETCTBEHHO.

2. 3anuwmnTe ypaBHeEHWE peaKkyuu 2 Ha npumepe obpasoBaHus rentaHa. Paccuntante, kakoe
konm4ecTBo TennoThl (IAX) BbAENUTCS NPU CropaHum rentaHa o6bemMom 15 M>, ecnn 13BECTHO,
4TO ero TennoTa cropaHus coctasnsieT 4817 kx/Mosb, NNOTHOCTL renTaHa — 580 kr/m>. Kakoi
o6beM Bo3ayxa (M° npu H.y.) noTpebyeTcs Ans aToro?

3. 3anuwuTe ypaBHeHME peakyuu 3 n paccumtante ee TennoBon addekT (B kx/Monb), ec-
nn TennoTta obpasoBaHus yrrekucnoro rasa pasHa 393 k[x/monb. 3anuwmnte coOOTBETCTBYHOLLEE
TEPMOXMMMNYECKOE YPaBHEHME.

4. B peakTop BBENU CUHTE3-ra3 C HavanbHbIMU KOHLEHTPaLMSaMK YrapHOro rasa n sogopoaa
0.15 monb/n, Bbixog rentaHa coctaBun 70% (byaem cuntaTb, YTO HMKaKME Apyrue yrneBogopo-
Obl B peakTtope He obpasoBanuchb), a HernpopearnpoBaBLLUMIA yrapHbIW ra3 BCTYNU B NOBOYHYIO
peakyuro 3. lNocne ycTaHOBMNEHNA paBHOBECUS KOHLUEHTPaLUNA Yrnekncrnoro rasa B peaktope co-
ctaBuna 0.03 monb/n. Paccuntante KOHUEHTpaUumM ocTarnbHbIX BELWECTB B peakTope U 3Ha4YeHue
KOHCTaHTbl paBHOBECUSI ANSA peakyuu 3, Bbipa>KeHHON Yepe3 MONSPHbIE KOHLIEHTPaLUMWW.

5. Kakne BHelwHne dakTopbl (TemnepaTypa, AasnexHue) 6yayt cnocobcTBoBaTb MUHMMU3A-
Uumn npoTtekaHus noboyHon peakyuu 3? OTBET 060CHYNUTE Ha OcHoBe NpuHumna Jle WaTtensbe.
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Kaxdas 3adaya ouyeHusaemcsi 8 20 barsnnos

CrapanTecb pelwaTtb 1 opopMnaTb BCe NpeanoXxeHHble 3agayvn. PelieHne kaxaon 3agadn
HaunHanTe co crnoBa «3agada Ne...». Kaxabi npaBuibHO BbINOSTHEHHbIA MYHKT 3a4ayun OLeHU-
BaeTcsa oTAenbHO. [py HaNMUYUKM YUCNEHHbIX AaHHbIX, NPUBOAMTE MNOSIHbIE BbIBOALI (hOpMYyn, Uin
X0TS Obl NOATBEPXKAANTE CBOW AOradkm NPoBEPKON (Npu OTCYTCTBUM pacyeToB Bbl MOXETE Nosy-
YUTb HeNosHbIN 6ann). He 3abbiBanTe paccTaBnaTb KOIGPEHUUNEHTBI B ypaBHEHUAX peakunin!

PelwweHnns 3agaHuni onumnuagbl U KpUTEpPMM oueHmBaHusa ByayT onybnukoBaHbl Ha cante
PecnybnukaHckoro Jluues Bo Bknagke «Xumus» https://ric.education/chemistry.html

YKenaem ygaum!
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