3apgaHuAa MyHULUNanbHOro 3Tana Bcepoccuiicko onMmnuaabl WKOAbHUKOB NO
XUMWUU 2020-2021 yuebHbIN rog,

9 Knacc
Kaxnas 3agaua onennBaercs B 10 0a1710B

3agmaua 9- 1. FOHbBI XUMHUK JByMsi cliocoO0aMM TMOJIY4YWJI NUThEBYIO coay. Kakoma
dbopmyna muTheBO# conbl? COTsIacHO AKCIIEPUMEHTATBHBIM JTAHHBIM TIEPBOTO OIIBITA,
OTHOIIECHHMS aTOMOB B MOJIEKyJe NUTheBOM coanl coctaBwiu 0,5:0,5:0.5:1,5. Ilo
pe3yJbTaTy BTOPOTO OMbITA FOHBIA XUMHUK BBIYMCIHII MAacCOBBIE JOJU AJIEMEHTOB B
MOJIEKYJIE MUTHEBOU COJIbI, KOTOpBIE paBHbI: g Hatpus 0,274, nis Bogopoaa 0,012, ais
yriepona 0,143, gns xucnopoma 0.571. Kakoli OCHOBHOW 3aKOH MOJTBEPAMWI FOHBIN
xuMuk? HazoBurte nanHbii 3akoH. Ha3zoBuUTE aBTOpa 3TOr0 3aKOHA.

3apaua 9-2. Oxcuj kanblusg Maccoit 22,4 T MOXKET MpopearupoBaTh ¢ 73 T pacTtBopa
CONsIHOM KucnoThl. Hamummmre ypaBHeHue peakuuu. OMpenenutre MacCOBYHO OO
KHCJIOTBl B MCXOJHOM pacTBOpE. BpUMcIUTE MAacCOBYIO JOJIIO COJIM B MOJIYYEHHOM
pacTtBope.

3agaua 9-3. Cmech Tpex KapOOHATOB: HATpPWs, KaJbIUS W aMMOHHUS Maccor 18r
npokamuan npu Temneparype 700°C. Ilpu sToM mnomyuwnanm 2,811 ra3000pas3HbIX
npoaykToB (H.y.) u 13.4r TBepmoro ocrarka. Hamummre ypaBHEHUS XHUMUYECKHX
peakuuii. KakoB coctaB TBep10ro ocrarka? BbeIYMCINTE KOJIMYECTBO BEIIECTBA KAXKIOM
COJIM B UCXOJTHOU CMECH COJIEH.

3apaua 9-4. BzaumopeiicTBue mMpoCThIX BemecTB A U B mpu BBICOKMX TeMIiepaTypax
MPUBOJIUT K 00pa3oBaHUI0 kpucTaumueckoro coeauHenus C. Ilpu cropanum 1 monb
coenunenust C B aTtmocdepe kuciopona obOpaszyercs | MOJb TBEpPAOro KHUCIOTHOTO
okcuga D u 2 mona razoo0pa3HOro KHCIOTHOro okcujga E, KOTOpbIii BbI3bIBaeT
NOMYTHEHHE W3BeCTKOBOM Bonbl. [IpuBenure dopmynsl BemectB A — E v HanumuTe
YPaBHEHMUS] XHMHUYECKUX PEAKIIUM.

3agaua 9-5. Beiuncnute TemnoBol 3¢ ¢deKkT o0pazoBaHus aMMHUaKa U3 MPOCTHIX
BEIIECTB NP CTaHAapTHOM JaBiieHuu 1 298 K 1o TemnoBbiM 3¢ dheKTam peakiiuii:

2H, + O, = 2H,0 + AH*,

4ANH; + 30, = 6H,0 + 2N, + AH%,

AH®; =-571,68 xJIx, AH®% =-1530,28 xJ[x

Jlatite onpeaeneHue TermaoBoro 3dekra oopa3oBaHus BEIICCTB.



10 kaacc
Kaxxnas 3agadya ouennBaercsa B 10 0ay1;10B

3apaua 10-1. Ompenenute MaccoBYH IO Cyib(ara Kamus B HEHTpPAITBHOM
pacTBope, MOJYYEHHOM IPU PacTBOpEHUU TrujpokapOoHaTta kanus B 10%-Hom
pacTBOpE CEPHOU KUCIOTHI.

3amaya 10-2. AnkeH A maccoit 8,4 T mpopearupoBan ¢ 25,6r M0JI0BOJOPO/IA.
[Tomydyennoe mpu 3ToM BemiecTBO b 00paboTany MeTasIM4ecKUM HaTpHEM, IpU
ATOM MOJIY4YUIH yriieBoopo B. KakoB MexaHu3M npucoeIMHEHNUs, €CIIU PEAKIINIO
MPOBOJUTH B MPUCYTCTBUM TMEPEKUCU BOJOpoJa ¢ oOpa3zoBanueM BemlectBa C?
[Iponykrom B3ammojelcTBHs Hatpusi ¢ BemiectBoM C  sBisierca BemecTtBo /.
Onpenenute dopmyrny aikeHa. M300pa3ute CTPYKTypHYIO (QopMyiy ajkeHa.
VYkaxute Bce BO3MOXKHBIE n30Mepbl. Hamummre ypaBHeHus Bcex peakunii. Kakos
MEXaHU3M B3aMMOJCICTBUS aJKEHa C HWOJOBOAOPOJOM B OTCYTCTBUM M B
IPUCYTCTBUM NepeKkucH Bogopoaa? Haszosute nomyuyennsie Bemecrtsa b, B, C n

i

3anaua 10-3. OnoBsiHHYIO MIIACTUHKY Maccoit 16,9 r omyctumnu B 435,5 r 20 %-Horo
pactBopa 6pomua xkeinesa (111). [Tocne HeKOTOpPOro BbIAEP)KUBAHUSA TJIACTUHKU B
pacTBOpe €€ BBIHYJIH, MPU 3TOM OKa3aJloCh, YTO MaccoBas J10Jisi Opomuaa kenesa
(1) crana paBHOM MaccoBol foje coiu onosa (I1). Onpenenure Maccy MmIaCTHHKH
MIOCJI€ TOTO, KaK €€ BHIHYJIM U3 PacTBOpA.

3amaua 10-4. [Ipu cropaHuu cMecu apoB METaHOJIa U dTUJIAMUHA B HEOOXOUMOM
KOJIMYECTBE Kucjaopoaa oOpaszoBanoch 43,2 T Boabl u 4,48 n (H.y.) ra3za, He
TIOTJIONIAOIIETOCS  PACTBOPOM THIAPOKCHIA HaTpusa. Hanummre ypaBHEHUS
MIPOBEICHHBIX PEAKIIMHA W BBIYUCIUTE MACCOBYIO JOJIO 3TUJIAMHUHA B WCXOJHOMN
CMECH.

3anaua 10-5. [Tapsi aTanans cMenianu ¢ BOAOPOJIOM B MOJISIPHOM COOTHOIIIEHUH 1:2
npu pasinennu 300 klla u Temneparype 400°C B 3aMKHYTOM pEaKTOpE,
IpeIHa3HAYeHHOM JUIsl CUHTe3a 3TaHousa. llociie okoHYaHus mpoiecca JaBiIeHUE
ra3oB B pEaKTOpe IMPU HEU3MEHHOU TemnepaType yMeHbImioch Ha 20%. HazoBute
MPUYUHY CHUKEHUS JaBJIeHUs B cucteMe. Onpenennure 00beMHYIO J0JII0 3TaHOJIa B
PEaKIMOHHON CMECH U MPOLICHT MPEBPAIICHUS YKCYCHOTO allbJIeTH/a B 3TaHOJ.



11 kaacc
Kaxxnas 3agadya ouennBaercsa B 10 0ay1;10B
3amaua 11-1. “JlekapctBo OT cTa OoNe3HEH”

KnroueBoit craauelt cunte3a antubnotuka Tpudroporumununa 1 sBusercs
peakuuss (HepMEHTATUBHOIO TPAHCIVIMKO3UPOBAHUS, MCXOJIHBIMU COEAMHEHUSMU
I KOTOPOH SIBIISIIOTCSL CHHTeTH4eckoe BemectBo Block A wu mpupognas
cyocranmms Block B.
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Cunternyeckuii Block A Obu1 momyden B 1976 romy. Ilepen Bamu crout
3aJlaya pasraatb CHHTETUYECKUH ITyTh, 10 KOTOPOMY JIBUTJIUCh UCCIIEN0BATEIN.
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W3BectHO, uTO coenunenue A umeet 6pytro hopmyrny CsHsF;O u B criektpe
SIMP H! umeeT nuinb 0MH CUTHAT B BUJIE CHHIJIETA.

Heobxomumo yctanoButh CTpyKTypbl coenunenuii A-H, Block A u Block B.

3a kaxa0e pa3rajlaHHoe coeruHeHue 1 Ga.

3apaua 11-2. «IIurmeur»

Okcun A uMeEronIMi HaChIIEHHBIN KPACHO-OPAHKEBBIN LIBET C BBICOKOM
MJIOTHOCTBIO OBLT TTOIBEPTHYT TEPMUUYECKOMY paznioxeHuto mpu 560 C ¢
BbIJIeTIeHHeM okcuza B u razoo6paznoro Bemniecta. Oxcu B BcTynaer B peakiuio
C BOJHBIM pacTBOopoM Br;, ¢ o6pazoBanuem npyroro okcuaa C u GuHapHOTO
BeIlleCTBa cojepskariero Br.

Oxcun C Tak ke MOKET ObITh TIOJTYYEH MPHU PEaAKIIUU OKCUAa A C a30THOU
KHUCJIOTOM C BBIJIEJICHUEM HUTpATA, COAEPKAIero MeTallil U3 okcuaa. MaccoBas
JI0J1s1 a30Ta B HUTpaTe cocranisieT 8,46%. Kpome Toro u3BeCTHO, UTO MaccoBast
oy MeTajuia B okcuzie A Ha 2,1681% menbmie yem B okcune B n Ha 4,0470%
ooubiie, yeM B okcue C.



Omnpenenure ctpoeHue okcuaoB A, B, C u Hanummre peakiiui, ONUCaHHbIC
B 3a/1a4€, MPUBEIUTE HE MEHEE TPEX MPUMEPOB APYTUX OKCUIOB CXOXKETO
CTpOEHUS C A, B YeM CXOJCTBO U pazInyue MpejiaraéMblx BaMU OKCUIIOB U
okcuaa A. Kakoe npuMeHeHre nmMeeT BEMECTBO A.

3apaua 11-3. «I[IpupoaHbie KUCTOTHD)

CMmech IBYX IpeeNibHbIX KapOOHOBBIX KUCIOT, HE UMEIOLIUX 3aMEeCTUTENCH,
oOmieit maccoii 2,665 T moABEPriu HArpeBaHUIO B MPUCYTCTBUU CEPHOM KUCIIOTHI,
BBIICTIUBIIHECS TPH 3TOM rasbl mpomyctuiau yepes 15 mn 10% pactBopa NaOH ¢
oOpa3oBaHHEM CpeJIHEN MHHEpaIbHOM COJIM, BCA WIEJNIOYh  Ipopearuponaia.
OcraBlyrocss 4acTh raza NYCTWIM B PEAKUUI0 C Ta3000pa3HbIM BELIECTBOM,
BBIJICIIUBITUMCS TIpU peakiun 3,48 T okcuma Mapradma (1V) € cosissHOM KUCIIOTOM.
[locne 3aBepuIeHUS pPeakUMM OCTABLIEroCs ra3a C BBIACIHBIIMMCS BEIIECTBOM
o0OpazoBaJiCcsl €IMHCTBEHHBIN POIYKT X C MAacCOBOM JoJiei kucnopoaa 16,1616%.

Onpenenure CTPYKTypy M Macchl KapOOHOBBIX KHCIOT, IMOATBEP)KIAs OTBET
pacueramu. Hanummmre ypaBHEHUS BCEX DPEaKIUM, MPUBEACHHBIE B YCIOBHSX
3a/1a4H.

3amauya 11-4. K 50 mu pactBopa kapOoHaTa Kajiusg ¢ KOHIEHTpauueu 3 MoJb/1 u
MIOTHOCTRIO 1,3 T/Mu1 MeuieHHo nipubasmm 35,7 mit 17 %-Horo pacTBopa XJjiopuja
IMHKA C TVIOTHOCTHIO 1,12 r/Mi. Bemammii ocangok Obut oTuiibTpoBad. Hanummre
ypaBHeHUs peakunil. HazoBuTe monydeHHbI 0caok. Beruucinure MaccoBbie 10U
COEIMHEHH, COJIepKaLXCA B MTOJIyYEHHOM (PUIIbTparTe.

3anaua 11-5. [Iporecc momyyeHus xjaopa OKHCICHUEM XJI0POBOIOPOIa IPOTEKAET
COTJIACHO YPABHEHUIO PEAKIINU

4HCI + O, = 2H,0 + 2Cl; IIpu cmemnmBanuu 1 moas HCI ¢ 0,48 moms O3
obpasyercst 0,402 monb Cl,. Berunciure koHcTaHTy paBHOBecus peakimu Ky, ecim
crucTemMa HaxoauTcs npy gasiennu P = 1,0133-10° I1a u Temneparype 659 K.
Nmeet nu koOHCTaHTa paBHOBECHsI pa3MepHOCcTh? Eciu nMmeeT, To KakoBa ee
Pa3MEepHOCTb.



