MuHnucrepcTBo 00pa3oBaHus U Hayku YP
AOY JITIO YP «MMHCTUTYT pa3BUTHSA 00Pa30BaAHU»
MynununanabHblii 3tan BCOL no xumun 2024-2025 y4yeoHblii roa
r. MkeBCcK
10 kanace

Maxcumanvrnoe koauuecmeo oaninose — 100 bannos
3aoaua Ne 1

Cmech Maccolt 58 T, COCTOSAIIYI0 U3 CEPOBOIOPOJIA U KUCTOPOAa, HAXOISIIYIOCS B
3aKpeITOM cocyze npu Temmeparype 150°C u co3maromnnyro naBnenue p Ila, momgoxrim.
[Tocne okoHYaHUs peEaKIMU U TPUBEICHUS CUCTEMbI K MEPBOHAYAJIBHBIM YCIOBHUSIM
JaBJICHHE TOHU3MIOCHh Ha 28,6%. 3aTteM B cocy no0aBmid Kuciiopoa maccor 80 r u
CHOBa Harpenu 110 BbICOKOW Temmeparypsl. [locie oxmaxnenus cucrtemsl 1o 200°C,
JaBiieHue B Heul ctano B 1,43 pasa Oosee mepBoHAYaIbHOTO. BhIuucINTE YMCIO MOJIb
razoB B T[IEPBOHAYAIIBHOM CMECHU, €CJIM M3BECTHO, 4YTO B KOHEYHOW OCTaJICA
HEMpOopearupoBaBIIUN KUCIOPOI.

3aoaua Ne 2

Onpenenute ctpoeHue BemiectB A — E:

o . « H‘
HO=CH —L—a A-A8(NH3)0H _ o CHL 2 _,pBap
Cllzcl.z Pd'CaCOS t < 0-7

B peaknun nongydeHus BemecTBa A y4acTBYET 2 MOJIb alleTHIICHA.

BemectBo B npencrasiisieT co00i 0caok.

[Tponykt C umeet coctaB CsHe.

[Ipu nmonmydenun BemecTBa D pOUCXOMUT TOJNBKO THAPUPOBAHUE TPOMHOW CBSI3U
JI0 IBOMHOM.

Koneunoe BemectBo E — nponykt npucoenunenus 1 mons HBr.

JIOTIOTHUTENBHO BBITIOJHUTE CIEAYIONINE 3a/IaHUS:

—  Ompenenute reoMeTpUUIECKYI0 KOHGUTYpaInio BemecTa D.

—  OObsacuuTe HampaBieHue npucoeandernss HBr k monekyse Bemectsa D.

—  3anummuTe ypaBHEHHUE PEaKIIUU OKUCIICHUS BellecTBa D N30bITKOM MOAKUCICHHOTO
pacTBOpa MepMaHTraHaTa Kajivisl TP HarpeBaHUU.

3aoaua Ne 3

becusetnbie comu A u b Xxopomo pactBopumbl B Boje. Ecim Ha comb A
MOACHCTBOBATH KOHIIEHTPUPOBAHHON CEPHOM KMCIOTOM, TO BBIACIACTCS OCCIIBETHBIN a3
B. IIpu anexTposin3e BOAHOTO pacTBOPA 3TOTO ra3a Ha aHOE BblaesaeTcs ra3 [’ ¢ pe3kum
3armaxom. Eciy KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM IOJEWCTBOBATH HA COJIb b, TO
Cpenu TPOIYKTOB PEakIMu 00pa3yercs MpocToe BemecTB J[, mpu B3amMoIeldCTBUH
KOTOpOro ¢ ra3oM [’ B pacTBOpe T'UJIpOKCHIA Kajdus MOJy4aeTcsl BEIIECTBO A U HOBOE
BemectBo E. ITlpu nHarpeBanum mnocnegHero 1o TteMmieparypsl He Bbime 1000°C



obpasyercs BemectB b. Onpeaenure, 4To co0O0# MPEACTABISAIOT BCE IIPEACTABICHHbBIC B
3aja4M BenecTBa. Hamummre ypaBHEHHs BCeX BO3MOXKHBIX PEAKIUil, HEOOXOUMBIX TSI
000CHOBaHUS OTBETA.

3aoaua Ne 4

OHranenus  oOpaszoBanms BemiectBa (AH;) — wH3MeHeHWe DSHTAIBIMHM B
TUTIOTETHYECKOU PEeaKIIuu 00pa3oBaHus 1 MOJIS JTaHHOTO BEIIECTBA U3 MTPOCTHIX BEIIECTB
— BaKHas TEPMOJAMHAMHYECKAas XapakTepucTuka BemecTBa. (Hamommuaaem, 41O B
XUMUYECKON TEPMOJUHAMUKE TEIUIOTa MPOIlecca U M3MEHEHUE DHTAIBIINH B TPOIECCE
NP YCJIIOBUHU TIOCTOSTHCTBA JIABJICHHS MPOTUBOIIOJIOKHBI M OTJIMYAIOTCS APYT OT JpyTa
sHakoM: AH =— Q).

1. W3BecTtHO, UYTO MOJbHAas  TEIJIOTa  CrOpPaHHS  BOJOPOJA  COCTaBISIET
Qcrop(H2) = 286,8 x/I>)x/Monb, @ MOJIBHAS TEIUIOTA CTOpPAHMS YIiepoja B CTaHAapPTHOM
coctostHuU (TpaduT) Qcrop(C) = 393,5 k/I>k/MOJB (BETMYMHBI H3MEPEHBI IIPH P = const).
Yemy paBHbI HTaNIBINU 00pa3oBanus Bosl AHt(H20) un quokeuaa yriaepona AH: (CO2)?

Yame Bcero UW3MEpUTh DHTAJIBIHUIO  O0pa3oBaHHUS  HaNpsSMyl0  KpaiiHe
3aTpyaHUTENbHO. Bemumumny AH{® MOXHO BBMHCIMTE MCXOAS M3  JIAHHBIX
KAJIOpDUMETPUUYSCKUX W3MepeHuil. Jlysg  ompeneneHus TEIJIOT CTOpaHus — psaa
OpraHUYECKUX COCIMHEHUNA HX TOYHBIE HABECKH COXIJIM B M30BITKE KHUCIOpOAA
(p = const) 1 U3MEPUIM KOJMYECTBO BBIICIUBIICHCS TEIUIOTHI. Pe3ynbTaThl H3MepeHU
Ipe/ICTaBJICHBI B TaOJIHIIE.

Macca HaBC€CKHU, KoauuectBo BBIJCTIUBIICHCS

H o
a3BaHHE BEIIECTBA OopMyJia BEIIecTBa - rernoTeL, K/l
Bensoiinas kuciora o) 1,26 334
OH
Bensannnernn @) 1,45 49,0
H

BeH3uoBblIit crimpt ©AOH 1,22 423

2. Hanummre ypaBHEHUS pEaKIMil TOPEHHS TMPUBEIACHHBIX COCTUHEHUN W BBIYUCIIUTE
VX MOJIbHBIE TEIJIOTHI CTOPAHMUSL.

3. Hcxons w3 naHHBIX 3a7a4d BBIYHMCIWTE SHTAJBIUU OOpa30BaHUS TMPUBEICHHBIX
OPTaHUYECKUX COCITMHCHUU.

4. Tlpu moMoIM peakiuy THIPUPOBAHKS Ha KaTaau3aTope OEH30MHYIO KHCIIOTY MOKHO
BOCCTAaHOBUTH J0 OEH3WIOBOTr0 crnupra. lIpu 3TOM MPOMEXYTOUHO oOOpasyercs
OeHzanpaerua. BoluucnuTe TEMIOTH THAPUPOBAHUS OEH30MHOW KHUCIOTHI 0
oenzanpaeruaa  Qp(CeHsCOOH—CsHsCHO) u Oenszampaernga 10 OCH3UIOBOTO
ciapta  Qpyp(CeHsCHO—CgHsCH,OH).  Omnmpasice Ha TONyYeHHBIE BEJIHYHHEI,



OOBSICHUTE, MOYEeMy MpU THAPUPOBAHWM Ha KaTaIM3aTOpe HE YNAeTCs OCTAaHOBUTH
npoIlecC Ha CTaJAUU 00pa30BaHUs allbJACTH/IA.

Ilpumeuanue: Monexynapmuvie maccol OKpy2isims 00 Yebix.

3aoaua Ne 5

[lepmanraHaT Kaaus — HEOPTraHWYECKOE COCAMHEHHE, MPEACTABIISIONIEE COOOMU
TEMHO-(HUOJIETOBbIE, TMOYTH YEPHBIE KPUCTAJUIBI, PACTBOPSIOUIEECS B BOJE C
oOpa3oBaHHEM pacTBOpa OT MHTEHCHUBHO PO30BOTO /10 (PUOJETOBOro IBeTa. JlaHHOe
BCIIECTB IMHUPOKO HCIOJIB3YETCS B XHMHUYECKOW MPOMBIIIUICHHOCTH W JIA00PATOPHUSIX B
KaueCTBE CHUJIBLHOTO OKHCIIHTEISA, a TaKXKE B KauyeCTBE JICKAPCTBEHHOTO CPENCTBA IPHU
nepmaTuTe, 11 00paboTku paH u obmien ne3uHdekiu. [lepmanranar kanus BXOJIUT B
CIIUCOK  OCHOBHBIX  JIEKAPCTBEHHBIX  CpeACTB  BcemupHON  opraHu3aiuu
3apaBooxpaneHus. B 2000 roay MupoBoe mpou3BoaACcTBO olieHuBaIoCh B 30000 TOHH.

CyIiecTByeT HECKOJbKO MPOMBIIUICHHBIX CIIOCOOOB TIOMYyYCHHs IepMaHTaHaTa
KaJIisi, OIMH U3 KOTOPBIX ObLI 3amateHToBaH B Poccuiickoit @enepanuu B 2008 romy.
dopMmyiia U300peTeHUS IPEICTaBICHA HUXKE.

«Cnocob  nomyuenuss nepmaweaHama Kauus — GKIOYAem — 83aumooelicmeue
Haonepoxcuoa kanus (KO3) u ouoxcuoa mapeanya (MnO3) 6 npucymcmeuu 2oprouezo, 6
Kayecmee KOMOPO20  UCNONb3YIOM  Yy2aepoo, Nnpu  caedylouem COOMHOUEeHUU
Komnonenmos (% no macce): naonepokcuo xausi (KO) 46,9-52,7; ouoxcuo mapeanya
(MnO;) 45,3-52,6;, yenepoo (C) 0,5-2,0. Cmewenue ucxoOHvlx KOMROHEHMOS
npou3z8o0sm 6 08e Cmaouu, Npu 3MOM HA Nepeoll CMAOUU CMewuU8arom OUOKCUO
mapeamya u 2oprouee, a HA 6MOPOU CMAOUU K NOJYYEHHOU CcMecu 000asrsiom
Haonepokcuo xanus. Mnuyuupoeanue npoyecca npouzeoosim JOKATbHLIM PA302Pe8oM
NOJYYeHHOU wuxmsi 00 memnepamypst nopsioka 500°Cy.

PaccmoTpum Oonee moapoObHO Xxumu3M Tmporiecca. Ilocine WHUIMMPOBAHUSA B
HAYaJIbHBIH MOMEHT MPOTEKAET pEeaKlus TEPMHUUYECKOTO pPa3jioKEHUS HaANEepOKCHIA
kanus (peaxkyus 1), xatanusupyemas TUOKCHIOM Mapranua. [Iponykt peakuuu 1
BCTyMaeT BO B3aUMOJICHCTBUE ¢ roprounM (peaxkuuu 2). Brpiaensiomascs mpu 3TOM
DHEPTUs CHOCOOCTBYET MalibHEUIIEeMy MPOTEKAHUI0 OCHOBHOM JHIOTEPMUYECKOMN
peaKIMy — B3aMMOJICHCTBHIO HAAMIEPOKCHIA KAl U AMOKCHAa Mapraniia (peakyus 3).
["oprouee mpu TOM CropaeT MOTHOCTHIO 6€3 00pa30BaHUs TBEPIOTO OCTATKA.

1. Hanwumure ypaBHEHHS peakiui, JIeKalUX B OCHOBE CUHTE3A.

Hns nposenenust cunresa KMnO, Obiio cmemano 50,1 T guokcuma MapraHiia
u 1,0 r yrnepona. Uepes 6 cek npouecc 3aBepUInIM, COJIepKaHUE MepMaHTaHaTa Kajlus B
KOHEYHOM TBEPJIOM NIPOYKTEe cocTaBmio 84%.

2. PaccuuraiiTe BbIXOJ 11€71€BOTO MPOYyKTa (B %).

[lepmaHraHat Kajiusi MOXKHO HCIOJIb30BaTh JUIsl KOJMYECTBEHHOTO OIpeeNeHUs
MHOTHX BOCCTAaHOBHUTEJICH, B TOM YHCIIC U TIEPOKCHIA BOJOPOA.

3. Jlms ycTaHOBJIEHHWS KOHIIGHTpAIlMKM PAacTBOPOB Mepokcuma Bomopoaa k 0,3020 r
pacTBOpa BEMIECTBA, MOJKHUCIECHHOMY CEPHOW KHCIOTHI, MO KaIlIsiM TOOaBISIOT

pacTBop mepmaHraHaTta kKaiausi ¢ MoysipHoM koHueHtpamueit 0,02000 monw/n 1o
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HOSABIICHUS OJIETHO-PO30BOM OKpPACKU pacTBOpa, YCTOMUMBOM B Te4eHUH | MUH.
PaccuunTaiite MaccoBylo OO MEPOKCHAA BOJOPOJAa B HCCIEAYEMOM pacTBOpE,
€CIM Ha TUTpOBaHWE ero Obulo H3pacxomoBaHo 5,33 miu pactBopa KMnOa.
3anuimnTe ypaBHEHHE PEaKIUH, JIS)KallIeld B OCHOBE onpeescHus (peakyus 4).

Ilpumeuanue. 1lpu poBENCHUHN PACUETOB HUCIIONB3YWTE 3HAYEHUS OTHOCUTEIBHBIX ATOMHBIX

Macc DJIEMEHTOB, OKPYIJICHHBIX JI0 BTOpPOrO 3HaKa mocie 3amsarod. B mynkre 3 wmaccy H202
pPacCUYHUTHIBAWTE C TOYHOCTHIO JI0 4-X 3HAKOB IOCIIE 3aIsITO. MaccoBBIE JI0JII0 OKPYTIIUTE 0 COTHIX.



