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3adaua 9-1
Jlaem, no ne Kycaem

B 1853 rogy nemenxuii xumuk lOctyc ¢on JIMOux uyuTan JEKIHUIO AJis
OaBapcKol KOPOJEBCKOW ceMbu. UTOOBI YAMBUTH BBICOKOIOCTABIEHHBIX T'OCTEH,
OH MPOJAEMOHCTpHUPOBaT A(P(DEKTHYIO peakluio, B XOJe KOTOpOoW OeclBeTHas
KHUJKOCTh A BCIIBIXMBA€T CHHMM IUIaMeHeM B arMmocdepe raza B u pasmaercs
XapaKTEePHBIN JaroNuil 3BYK «TaB» (p-uus 1).

[Ipn nponyckaHuum ra3000pa3HbIX MPOAYKTOB pPEAKUHUHU Yepe3 H30BITOK
M3BECTKOBOM BOJBI ObUTO mosyyeHo 1.5 T Genoro ocanka C (p-uua 2), KOTOPHIM
He 00eCIBEeUrBaEeT IIOJIKMCJICHHBIN pacTBop repMaHraHara KaJInsL.
OO0beM He MOMIOTUBLIEroca MpU 3TOM ra3za D, KOTOpbIil BXOAWT B COCTAaB BO3AYyXa,
coctaBui 771 mn (mpu Temneparype 40°C u nasnenuu 1 atm). Takke U3BECTHO, YTO
XKUIKOCTh A MPU HArPEBAHUU C TapaMH BOJIbI MOABEPTAETCs TUAPONU3Y (p-yus 3)
o0pa3oBaHMEM CMECH JBYX ra30oB, UMEIOLIEH IUIOTHOCTh N0 Bo3ayxy 1.287. Ilpu
IIPOIYCKaHUH MPOAYKTOB TUIpOJM3a 4yepe3 pacTBop rasa E, momydeHHoro mnpu
CKUTaHUU KUJIKOCTU A (p-yusa 4), Habmonaercs: o0pa3oBaHKE JKEJITOBATON B3BECH
BemectBa F (p-yus 5), ABIAIOMIETOCS OMHUM U3 TPOAYKTOB «JIAIOIICH PEaKIuu.

1. Onpenenute BemectBa A—F, OTBET NOATBEPAUTE pacyETaMH.

2. CocraBpTe ypaBHEHHUs peakiui 1-5.

3aoaua 9-2

B xuure Wnpu JleeHcoHa «SI3bIK XUMUW» MPUBEACHO CIIEAYIOLIEE ONMUCAHUE
MetaiuioB X, Y u Z.:

X: rpeku Ha3zbiBasM €ro molybdos (Cm. Z). ITpoucxoxaeHne ciioBa «X» HESICHO.
Camoe yaMBUTENBHOE 3/1€Ch TO, YTO B OOJBIIMHCTBE CJIABSIHCKUX S3BIKOB X
Ha3pIBaeTcsa... Y! BemectBo A — JKEITBIM OKCHI DJJIEMEHTa X — W3aBHA
WCTOJIb30BAJIM B KAY€CTBE KEJITOTO MUIMEHTA, Ha3BaHHUE KOTOPOIrO MPOUCXOIUT

OT UTaJl. marzacotta — «roHYapHas ja3zypb» (CI0BO apabCKOro MPOUCXOKICHUS ).
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Y: B npesHeM Pume Y HazpiBaiiu «OenbiM X». BosmoxHo «Y» — OT rped.
GAPOG; ATO CIOBO O3HA4YaeT «Oeinbliny. I1o-BuauMoOMy, OT 3TOr0 U MPOU30LUIO CIIOBO
«Y», 4TO yKa3bIBajo Ha 1BET MeTaiia. JlpeBHerpeueckoe Ha3BaHue Y (kassiteros)
JIaJI0 TAaK)Ke Ha3BaHUE MUHEpaiy B.

Z.: no-rpeuecku molybdos — «X», orcroga natr. Molibdaena — tax B Cpennue
Beka HasbBamM u X OBBIA Oneck (BemectBo C) m Oosee penkuii Z.'BbI OJIecK
(BemiectB0 D), u jApyrue mNOXOXKHE MHHEpANbl, OCTABISABIINE YEPHBIA CIET
Ha Oymare, B TOM 4ucCJe rpadur.

1. Hanmmmte cumMBObl 31emMeHToB X, Y, Z.

Hecmotps Ha u3BectHOCTh D ¢ IpeBHUX BpeMeEH, caM 3J1eMEHT Z ObLT OTKPBIT
muiib B koHIEe X VIII cronerus. Kapn Illeene BbIaenna B YUCTOM BHJI€ OKCUI HOBOTO
3JIEMEHTa, KOTOpBI oOpa3yeTrcst B pesyasrare cropanus D Ha Boszayxe. Ilpu stom
u3 10.00 r D MoxHO momyunts 10 9.00 T OKCuaa, B Ka4eCTBE MPOAYKTA PEAKIIUU
Takke oOpasyercs OecuBeTHbld ra3 E ¢ pe3kuM, HENPUATHBIM 3almaxoM
U TJIOTHOCTHIO 2.86 I/J1 IpH H.Y.

2. Harmumure opmynsl BemecTB A — D u ypaBHeHue peakiuu cropanus D.

OneMeHTsl X U Y M3BECTHBI YEJIOBEYECTBY HACTOJIBKO JTABHO, YTO TEIEPh YKE
HEBO3MO)XKHO YCTAHOBUTh HX NEpPBOOTKphIBaTend. Emé B apeBHem Pume
UCIOJIb30BAJIA TIPUTION, comepxamuii 1 gacTs (o macce) X u y yacteit Y. CocraB
3TOrO MPUIOS OYeHb OJIM30K K COCTaBy CMECH C MHUHHMMAJIbHOM TeMmIieparypoil
nasieHns pasHon 183 °C.

Hagecky Takoro npunost Maccoi 1.000 T MOJHOCTBIO PacTBOPUIIU B HU30BITKE
ropsiueit comnsiHoM kucnmotel. K oOpa3zoBaBiieMycsi pacTBOpY J00aBHIIA H30BITOK
cynbdua HaTpus, IPU ITOM Macca oOpa3oBaBIIerocs ocaaka cocrapmia 1.231 1.

3. Hanmmmre ypaBHEHUS pEaKLM paCTBOPEHHUSI MIPUIIOS B COJISTHOW KHCIIOTE U
BCE pEeaKIy, MPOTEKAIIINE MPU J00aBICHUH CYIb(puIa HATPUS K YIIOMSHYTOMY
pacTBopy. byner mnm HabmomaTtbesl BBITIAJICHUE OCaJKa TPU  HUCIOJIb30BAHUU
HejocTarka cyinbhuaa Hatpus. Eciu ga, To kakoB OyaeT ero cocran?

4. PaccunraiiTe 3Ha4CHUE ).

5. Kak  HasplBalOTCA  pacmiaBbl C  HaWMEHbIIEH  TeMIeparypou

KpUCTaJUIU3alUN?



3aoaua 9-3

Xumusn npocmaslx éeuiecme
Ecnu mot cuumame ne 6yoews, ckopo xumuio 3a06y0eulb

bunapnsie coenuaenus X, Y u Z, 00J1a1at0T IOYTH OJIMHAKOBOM TUIOTHOCTHIO
B Ta3000pa3HOM COCTOSHUHU. B3auMOCBsI3b MEXJIy HHUMH IIOKa3aHa Ha CXeMe,

IIPEACTABICHHON HUXKE.
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Jlononnumenvuan ungpopmayun:
1. B coctaB BemniectB X, Y u Z BXOIST aTOMbI 3JIEMEHTa, 00pa3yroLIero MpocToe
BEILIECTBO A, MOJISIpPHAsi Macca KOTOporo B 8 pa3 MeHblIE, yeM y E.
2. A-E npencrasisitor co00il MpOCThIE BEIIECTBA, MOJISIPHAS Macca KOTOPBIX B PSTY
BO3pACTAET.
3. [Ipu HopmanbHbIX yenoBusix BemniectBa B u C sBistitores 1BEpasiMu, a A, D u E
MIPEACTABIISIOT COOOM Ta3kbl.
4. O0BEMHOE COOTHOILIEHHE Ta3000pa3HbIX BemecTB Y U Z, MOJyYeHHOE U3 HABECOK
B onHOI 1 TOM k€ Macchl, COCTABISAET 3:4 MPU OIMHAKOBBIX YCIOBUSX.
5. [Ipu TepmuueckoM paznoxkeHun 1 monb coenunenuss I obpaszyercs 1 momb
BellecTna X.

Bonpocuwi:
1. Beruuciaure MOJSIpHYIO Maccy coeuHeHuil X - Z.
2. Onpenenure BemnectBa A — 1. OTBeT o6ocHyiliTe!

3. YcranoBute cocraB BeniecTB X - Z. OTBeT 000CHYHTE.
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3aoaua 9-4

I[aJIbTOHHIlbI u 6epTOJ1JII/II[]>I

CosepuieHHO ACHO MO 8 PABHOBECHBIX CUCMEMAX OUCKPEMHOCMb
U HenpepviBHOCMb B3AUMHO COUEMArOmMcsi U CyWecmsyom opye psioom ¢ Opy2oM.
H.C. Kypnaxkos, «CoequHeHre 1 XUMUYECKUN UHIAUBU», 1914 T.

B 1914 Huxonaii CemenoBnu KypHakoB mokasajl, YTO HEKOTOPHIE TBEPIBIC
pacTBOpbl MOTYT O0Ja/laTh BCEMHM CBOMCTBAMHM WHJIMBHUAYaJIbHOTO COCAMHEHUS,
HO HE OTBEYAIOT MOCTOSIHHOMY cocTaBy. CoOeMHEHUsI, COCTaB KOTOPBIX MMOCTOSHEH,
OH Ha3BaJ JaJbTOHMIAAMM, a coenuHenusi, HE oTBeuaroniye nocToOSHHOMY COCTaBy
— OeprosLsIHaAAMM.

B 1823 ronmy Bénep mnpokamuBan BodbppaMaT HaATpuUs C TPUOKCHIOM
BOJIb()paMa B TOKE BOJIOPOAA, B 3aBUCUMOCTH OT COOTHOILICHHS pEareHTOB MoTyvas
BemiecTBa cocraBa NaxWO; ¢ pa3HbIMU 3HAYEHUSAMHU X.

1. Omnpegenure x sl OJHOTO M3 TaKMX BewiecTB, eciid B HEM w(Na) = 2.89%.

CocraBbTe ypaBHEHUE peakuu ero noiydenus Bénepom (p-yusa 1).

bunapHoe coenvHeHne A* B y4eOHBIX MOCOOUSIX YACTO OMIMOOYHO CUMTAETCS
JTadbTOHUAOM, TPU STOM €My TMpumnuckiBacTcs ¢dopmyna A. A* MoxeT OBbITh
MOJIYYEHO pasliokeHHeM coiu b B mHepTHOU atMocdepe (p-uusa 2), pu 3TOM
OKOHYATEIBbHBIA  COCTaB A* MOXET 3aBUCETb KakK OT TEeMIEpParTyphl,
TaK ¥ OT ocTarouHoro japjeHusi ra3za X. Ilpu pacTtBopenun o6Opasna A*
B pa3z0aBieHHOUM kucioTe Y moiydeH pactBop aByx coined B u I' B MonbHOM
cootHomennu 1 : 7 (p-uyua 3). Conp I' BeIMasaer u3 BOAHOTO PAacTBOpa B BUJC
kpuctaimoruapara J{, MeaneHHoe HarpeBanre kotoporo B unrepsaie 600-1000°C
Ha BO3/1yX€ IPUBOJIUT K OTTOHKE KOHAEHCATa, COAEPKALIETO KUCTIOTY Y, U KPACHOMY
TBepaoMy niponykty E (p-yusa 4). B npyrux ycnoBusx peakuus A* ¢ 'Y npuBoIuT
K 00pa3zoBaHUIO pacTBOpa coiu B (p-yusa 5) v conpoBokIaeTCs BbIICICHUEM Ta3a.

HNudopmarius 0 MaccoBoii 10J1€ KAaTHOHA METAJLJIA B COJISAX:

B B r
o(xarnon) | 41.2% | 28.0% | 36.8%

2. Omnpenenure 3ammudpoBaHHbie B ycioBuu BemiectBa A — E, X, Y, pemenue
oOocnyiire. [ls11 A* ucnosnp3yiiTe MONEKYJISIPHYIO (OpMYITY, COIEPKALLY IO OAUH aTOM

HEMeTajlla, a HECTEXMOMETPUYECKOe ColepkKaHhe MeTaia B (opmyne BbIpasuTe
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WHJICKCOM B BUJIC ICCITUYHON ApoOU. 3anuinuTe ypaBHEHUS peakiuuii 2 — 5.

PaccMoTpum A* Kak TBEp/bI pacTBOP IByX NAJBTOHUIOB — A 1 7K.

3. Onpenenute MaccoBbI€ JOJIM 3TUX AAJIBTOHUIIOB B Oeprouinae A*.

3adaua 9-5

Buvicuwan u nuzwaa mennoma czopanus
OnHOW W3 Ba)KHEMIINX XapaKTEPUCTUK TOIUIMB M TOPIOUUX XUMHUYECKHUX
BEILIECTB ABJIACTCS TEIUIOTAa cropanus. [Ipu aTom s psiia BEIEeCTB BBIACIAIOT BE
TEIUIOTHI CTOPAHMSI: BBICIIYIO U HU3IIYIO, PA3HULIA MEXY KOTOPHIMHU OOBSICHICTCS
pa3HBIMU arperaTHbIMH COCTOSIHUSIMU 0Opasyronieiics Boabl. Hanpumep, ajia Metana

BBICIIIAs TEIJIOTA CTOPAHUsI COOTBETCTBYET peakiyu (1):

(1) CHs + 20, — CO, + 2H,000 Q™" (CH,) =890 kJbx/Mob

cr

A Hu3IIas TEIJIOTa CrOPaHus 3TOrO BEIIECTBA — peakuuu (2):

(2) CH4+20; — CO, + 2H,0, Q" (CH,) =802 kJlK/MOIb

cr

1. Beruucnure MOJISIPHYIO TEIJIOTY UCTIApEHUS BOBI.
2. [IpuBenute dopmysnbl TpEX BEIIECTB, I KOTOPHIX HE OyaeT HaOI0IaThCs

pasHHuIbI MCKIY HU3ILIEH U BBICIICH TEMJI0TaMHU Cropatnmus:.

CrangmapTtHple TemioThl oOpa3zoBanus anetuneHa (CoHp), yriekucnmoro rasa
U KUJKOU BOJABI paBHbI —227, + 396 u + 286 k/I>k/M0Jib, COOTBETCTBEHHO.

3. BeruuciuTe BBICIITYIO M HU3IIIYO TEIUIOTY cropanus arnetuiena (Ha 1 moib CoHy).

Briciias MonbHasi TeruioTa cropaHusi ra3zoobpaszHoro rekcana CeHis Ha 7.9 %
MPEBBIIIACT HU3IIYIO TETIOTY CTOPAaHMS.
4. 3anumuTe ypaBHEHHE pEAKIMKA CTOPAaHUS TeKCaHA M BBIUYMCIHUTE BBICIIYIO

N HU3IIYIO TCIUIOTY CTOpPaHUA 53TOI'0O BCHICCTBA.

VYnenpHbIC BBICHIAS W HU3IIAS TEIUIOTHI CTOPAaHUS HEKOTOPOTO YTIIEBOIOPOJA
cocraBa CyHy coctaBmsror 46.91 xJIx/T 1 44.32 x/[/T COOTBETCTBEHHO.

5. YcranoBute mpocteiinyo (GopMyiy HEU3BECTHOTO YIJIEBOIOPOJA, MPUBEIUTE
ypaBHEHUE PEAKIIUH €TO CTOPAHUS U PACCUUTANTE €T0 BHICIIYIO M HU3IIYIO TETIOTHI

cropaHusi B kKJ[>k/M0JIb.



