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3adaua 10-1

B HewmsBecTHyro xuakocTtb macco 13.0 T BHecin MmOpomok Mmerama X
macco 5.6rT. Peakmus mpomuia TMOMHOCTBIO U oOpa3oBayics  KENTHINA
KPYIHOKPHUCTAUIMYECKU 0caiok Y maccoi 7.2 1. ['a3, moy4eHHbIN IPU CKUTAaHUHU
3.6r Y B TOKE BO3AyXa, NPOIYCTWIA 4YE€PE3 CKISAHKY C H3BECTKOBOW BOOM.
N3BecTKoBas Boja MOMYTHENA, a Macca CKJISIHKU yBenudwiach Ha 1.6 . B nomouke
MOCJIE COKUTAHUS OCTAJICSI KOPUYHEBBIN MOPOLIOK Z maccoil 3.2 1.

Jlns aHanu3a HEU3BECTHOM JKUAKOCTH OTOOpanu mnpody Maccoil 6.5T
u coxru. [Ipu sToM HaOMIONANOCH IMJIaMsi CUHETO IIBETa, W 00pa3oBaiach ra3oBas
CMECh C IUIOTHOCTBIO MO BO3AyXy 2.0, KOTOpYIO MOMIOTUIN M3BECTKOBOI BOIOM.
CkJHKa ¢ MIOMYTHEBIIEHW U3BECTKOBOM BOJOM CcTaja Tsokenee Ha 14.5 T

1. Ompenenute BemectBa X, Y u Z.

2. Onpenennure Ka4eCTBEHHBINA M KOJTUYCCTBEHHBIN COCTAB KUIKOCTH.

3. 3anuiuTe ypaBHEHUS MPOBEACHHBIX peakiuii (5 ypaBHEHHIA).

3adaua 10-2
MeTa/L1-000pOTEHD

CrexJI0 HayudumIMCh KpacuTh €LIE€ OYEHb JABHO: TaK, HEMELKHWE TOPHAKU
WCIIOJIB30BAJIN TMOIYJIIPHYIO B UX MecTax pyAy Ul OKpacku crekia. Pyna nmena
LIBET, XapaKTEPHBIN 111 MeTauia Y, HO BBIACIUTD 3TOT METAJI U3 JAHHOM PyAbl HE
yAaBasock. Pemus, 4to B Jiese 3aMelIanbl AyXH, pyIHOMY MUHEpaly Jaiyd OOMaHOe
IIPO3BHUILIE, KOTOPOE BIIOCIEACTBUM YACTUYHO IIEPELIO U K MeTaury X.

B 1751 rony ogHOMY HIBEICKOMY YYEHOMY BCE K€ YIAJIOCh BBIAEIUTH METAILI
X wu3 onuceiBaeMou pyapl. s 3TOro B OAHOM M3 CBOUX DKCIEPUMEHTOB
OH pacTBOpUJI B apckoi Boake 500 r pyzasl, Ha IBE TPETH COCTOSIIEH U3 MUHEpasa
Z. (p-uus 1). YnanuB HepacTBOpHUMBIE NPUMECH W yNApPUB PACTBOP, OH PEILINI
pa30aBUTh (UIBTPAT M MOMECTUTh B HETO >KEJIE3HbIM T'BO3/b, YTOOBI JOKAa3aTh
Hajauuve Merauia Y, HO Huyero He npowusonwio. CrenaB BBIBOL, 4YTO pyAa

HE COlepKUT Y, YYCHBIM MPOMOKHI OMBITHI: C IOMOIIBI0 OOXKHWTa TaKOTO
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K€ KOJIMYECTBA PYJAbl OH CMOTI MOJYYUTh BEIIECTBO A, KOTOPOE BHOCIEICTBUU
BOCCTAHOBUJI yITIEM U C BbIxogoM B 60% HeoxuganHo mnoayunn 87.81r
cepebpuctoro metayma X (p-uuu 2, 3).

B coBpemenHOM Mupe MeTamul X UMEET OOIbIIOE MPOMBIIIIEHHOE 3HAYEHHUE,
B [IEPBYIO OYEPE/Ib KAK JIETUPYIOMIMI areHT NpH MPOU3BOACTBE PA3JIMYHBIX CTAJEH.
OTUM  METauIOM TakK€ IMOKPBIBAIOT  H3AENUs U3  JPYrMX  METaJuloB
JUISL IPEAYTIPEKICHAS KOpPpo3uu. Ero HCHonap3yrOT W JUIsl CO3JAaHUS MOHET,
HO HE B TaKWX MaciuTabax, kak Y. J[is Bcero storo tpelyercs YMCTBIA MeETasll,
KOTOPBII MTPOCTHIM BOCCTAHOBJIEHUEM MOJTYUYHUTh HENb3sl. OQUH U3 METOAOB OUYNUCTKU
— cuHTe3 BemectBa B ¢ gampHelmmMm ero pasnoxkeHuem. s 3TOro
HaJ] TEXHUYECKUM METaNIOM X T0JT HEOOJIBIINM JIaBJIEHUEM ITPOITYCKAIOT SITIOBUTHIIN
ra3 C (p-uus 4), B pe3yJIbTaTe 4€ro BECh METAJUI IEPEXOJIUT B )KUAKOCTH B, KOTOpY1O
naneie HarpesaroT 10 200°C, nomyyas unctsiid X u ras C.
1. Meramnel X u Y HaxomsTcs B ogHoM mepuojae Tadmuisl [[.M. Menneneesa.
Omnpenenute 3TH MeTabl, BemecTBa A — C u munepan Z. OTBeTbl 000CHYUTE.
2. B kakoif [BET OKpammMBaiIy CTEKIa HEMEIKHE TOPHSIKH ITPH MIOMOIIN PY/IbI?
3. BemectBo B umeer MonekynasipHoe crpoeHue. M300pazure ero reoMeTpuio,
YKQXKUTE KOOPANHALMOHHBIN MOIMAIp Metaiuia X.

4. 3anumure ypaBHeHus peakiuii 1 — 4.

3aoaua 10-3

Crynent BTOporo kypca xumdaka Ilers ocCTOpoXHO mNOCTy4yad B JBEphb
KaOuHeTa cTaporo 1 Henooporo npenonasarens Bacunus MiBanoBuya.

- MoxHO?

3aMeTHB HEPAAUBOIO CTyAeHTa, Bacunuii IBaHOBHY TSKENO B3IOXHYII:

- Bxoau.

[lokonaBmch B SIOMKE CTOJIA, OH JOCTAJl HECIOXKHYK  3a7ady
[0 aHAIUTHYECKOW xumuu. llers mpuxomun mepecnaBaTh €€ yXKe€ B MSATBIM pas.
FOHo11a B351J1 IMCTOYEK ¥ TUXOHBKO MPHUCEN 3a Kpaeuiek croyia. Bacunuii IBanoBu4
BEPHYJICSI K KHHUI'€, OT KOTOPOU €ro OTOpBaJ HEMPOLIEHHBIN I'OCTb.

[IpountaB ycnoBue, Ilers BoomymeBmics. 3ajgada BBINIAJETIA COBCEM



HeclokHOUW. [loTpaTuB AecaTh MUHYT Ha BBIYMCICHUS W 3alUCH, OH PELIUJICA
MOTPEBOXKUTH TIpodeccopa:

— 4 Bcé.

Bacunuii MiBaHOBHY MOMNpPaBUI OYKH, BUUTHIBAACH B HEMOHSATHBIC KapaKyiH.
Jlecatu ceKkyH/1 eMy XBaTHJIO Ha TO, YTOOBI YOEIUTHCS, YTO Ha JIMCTOUKE HamurcaHa
MOJIHAS YYIlIb.

— Mononoii 4enoBeK, KaXXeTcsl, BaM IOpa BEPHYTHCS Ha NEPBBIA KypC M 3aHOBO
YUUTh HEOpPraHMYecKyro xuMuwo. Kuciory, o koTopoil MIAET pedb B YCIOBHH,
He TpéxocHOBHasA! OHA OJHOOCHOBHAs, U BBl 3TO JOJKHBI MPEKPACHO 3HATH!
Jla 1 cunbHOM OHA HE SIBISIETCSI, YTO MOXKHO 3aMETUTh, €CJIM BHUMATEIILHO MPOYECTh
ycinoBue. Ho, Tak 1 ObITh, 51 1aM BaM elI¢ IaHC.

[leTss GmaromapHO 3aKMBaJl M BHOBb 3aTaWiicd Ha YIUIy CTOJIA, NIEPEUYUTHIBAS
3amayy. Croycts NATHaALATh MHUHYT HECJIOXHBIX BBIUHMCIEHHN OH C TOPIOCTHIO
npencraBui npodeccopy HoBwli oTBeT: pH = 1.265.

Ha stot pa3 Bacunuii MiBaHoBuY emi€ ObIcTpee HAIIEN OINOKY:

— 51 He mory ckaszaTh, YTO HMCIOJB30BaHHAs BaMH (opMmysa HeNpaBUIIbHAS,
HO €CTh OJIMH HIOAHC: KOHIIEHTpAlMsl MPOTOHOB y Bac TNOJYyYMJIACh BBIIIE,
4yeM KOHUEHTpauus Kuciaotsl! Jlymaiite emg.

Ha ceit pa3 Ilers oOpartwiics HE TOJNBKO K OCTaTkaM CBOUX 3HAHUMH,
HO M K ILITaprajike, npunacéHHoW B kapmaHe. KBagpaTHoe ypaBHEHHUE, BIPOUYEM,
MPUILUIOCH pelllaTh CBOMMHU CUJIaMU, HO Ha 3TO [leTHHBIX HABBIKOB XBaTH10. HOBBII
orBetr, pH =1.491, Ilers mpencraBui mpodeccopy yxke ¢ MEHbIIUM Madocom,
OHAKO OOAThCA B 3TOT pa3 He crowno: Bacunuii MIBaHOBUY YIOBIETBOPUTEIHHO
KuBHYJ. PemmmB — Ha ceii pa3 Kyaa ObIcTpee U yBepeHHEee — JIOTIOTHUTENBHYIO 3a/1a9y
Ha pacu€t pH 4.5 %-ro pacTBopa HaTPUEBOM COJIM TOM KE KHUCIOTHI C TIIIOTHOCTHIO
1.04 r/mn (otBeT 3nech momyuuics 7.50), [lers BeiOexkan 3 kabuneta npodeccopa
C JIOJITOKIAHHOU TPOWKOM B 3aYETKE.

— Cnacu6o, Bacunuii IBanoBuu, gait bor 310poBbs!

1. He ucnons3ysi YMCIEHHBIX JAHHBIX 3aJa4d, MPEIJIOKUTE JIBE BO3MOXKHBIC

dbopMysIbl HEOPraHUYECKUX KHUCJIOT, KOTOPhIM MoOIVIa OBITh MOCBSIIEHA 3ajaya.
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[Toyuemy 3TH KUCHOTBHI HE sBIsAETCA TPEXOCHOBHBIMU? M300paszurte CTpyKTypHBIE
dbopMynbl HEUTpaNbHOUN (POPMBI U aHWOHA KaXA0H U3 KUCIOT.

2. YCTaHOBHTE KOHCTAHTY KMCIOTHOCTH M KOHLIEHTPALMIO paCTBOPA HEU3BECTHOU
kucoThl. [IpuBenuTe Bamy pacu€Tsl U pacCyKICHHUS.

3. Paccuuraiite MOISApHYIO KOHUEHTpauuw 4.5 %-ro pacTBopa MOHOHATPUEBOU
COJIM 3TOM KHMCJIOTHI ¥ yCTaHOBUTE €€ (popmyiy.

4. Kakoe 3Hauenne pH Ilers monayumn B HepBOM cilydae, cCUuTas KHUCIOTY

TPEXOCHOBHOM U CUJIBHOM MO BCEM TPEM CTYICHSIM?

3adaua 10-4
/lea paenogecusn — uemoipe amoma
B razoBoii ¢aze s anemMeHTa A ycTaHaBIUBAIOTCS CIEAYIOIINE PABHOBECHUS:
2A 2 Az Kl;
2A 2 A K.
1. Kakue 1Ba XUMHYECKHX 3JIEMEHTA B ra30Boi (ha3e MpOSBISAIOT UMEHHO TaKue
cBoiicTBa? M300pa3ure cTpyKTypHbIe (OpMYIIbI MOJIEKYT As U A4 JU1s J1I000TO U3 HUX.
2. 3anumuuTe BBIpAXKEHUS [ KOHCTAHT paBHOBECHS O0O0EMX peaKUHUu.
Jlnst ynobcTBa  ucmonb3yiTe oO0O3HAaueHWs m JJiA  JaBieHusT MoHomepa (A),

d — nns nasnenust numepa (A»), ¢ — s gaBiaeHus terpamepa (Asg).

TouHbll aHamu3 NOAOOHBIX BBIPAKEHUU OBIBAET 3aTPYIHUTENEH, OJIHAKO
npuHiun Jle I[Ilarenbe MO3BOJSET NONYYUTH KAYECTBEHHYHK) KAapTUHY JaHHOMU
CHUCTEMBI PABHOBECH.

3. KauectBeHHO M300pa3uTe rpauMkyd 3aBUCHUMOCTH MOJBHOW JTOIM MOHOMEDA,
IUMepa M TeTpaMmepa OT OOIIero NaBieHHs NpU (UKCUPOBAHHOM TemIieparype
(oToOpasute, BBIXOAUT JIM rpaduK HA Ipeaeia MpU OYeHb OOJIBIIMX U MPHU OYEHBb

MAJICHBKHX JABJICHUAX, UMCCT JIX MAKCUMYMbI W/ Man MI/IHI/IMYMBI).



B cepun 3kCcriepuMEHTOB H3Yy4aJsicsl COCTaB Mapa A B 3aBUCUMOCTH OT AABJICHHSL.
Jlnst aTOrO pH (PUKCHUPOBAHHOM TEMITepaType mapbl YUCTOro A4 OMEIIAIN B COCY
IOCTOSSHHOTO 00BEMa NpU HAuyaJbHOM [JABJIEHUH po, IOCIE YEro JI0KUIAINCH
YCTaHOBJICHHsI paBHOBECHSI M (PUKCHPOBAU OOIIiee JaBICHUE B COCYIE p.

4. Tlosyuure BeIpaXXeHUA IJIs p U po uepe3 Ky, K, u m. [IpuBenute BbIKIAIKH.

Mounomep B skcnepumente (uxcupoBanu Meronom OIIP. Okazanoch, 4To B
IKCIIEPUMEHTAX, JJIs1 KOTOPBIX p ONM3KO K MCXOAHOMY po, C XOPOIIEH TOYHOCTHIO
BBITIOJIHSFOTCS CJIEAYIOIINE COOTHOIIEHUS AJIsSl 7 TIPU IBYX TEMIIEpATypax:

- mpu Temueparype 1030 K: m = a (p — po) — 10.2(p — po)?;
- ipu Temneparype 1050 K: m = a (p — po) — 4.18(p — po)*.
3HaueHUEe « OKa3ajJoCh OJWHAKOBBIM JUIs JByX Temrieparyp. CoOTHOLIEHUS
3aIrycaHbl JIs 1aBJICHU B Oap.
5. Paccuwuraiite koHcTaHTy paBHOBecusi K| mpu aByx temmeparypax (1030 K u
1050 K) u Benmnuuny «. I1o 3tum nanueim onpenenute A,.H° u A,S° nepBoii peakuuu,
CUMTAsl, YTO OHU HE 3aBUCAT OT Temneparypsl. [IpuBenure Bamm BbIKIagKy.

Jnst perienus 1.4 BOCIONAB3yHUTECh TEM, YTO JJIsI HEOOIbLINX X:

2

\/1+xz1+§—x—.
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3adaua 10-5
Oxucanresb WA BOCCTAHOBUTEIb?

BemectBo X, cyliecTByrollee Npy KOMHATHON TeMIieparype u arMoc(epHoM
JABJICHUU B Ta3000pa3HOM COCTOSIHUHM, MOKET TMPOSBIATh OKUCIUTEIbHBIC,
BOCCTAHOBUTEIBHBIE W JJEKTPOGUIbHBIE CBOWCTBA. J[JI1 MOIHOTO MOTIOIICHUS
3.00 mr X tpedyeTtcs 150 Mit 11e;109HOTO pacTBOpa Uojaa ¢ konueHtparuei 0.240 /.
[Tpu mocnenyromiel HeUTpaIu3any METOYN U TUTpoBaHuU n30bITKa noaa 0.0105 M
pacTtBopoM THOCYyb(ara HaTpus Ha TUTpoBaHue yxoaut 8.00 mi pactBopa Na,S,0:s.
1. Omnpenenure BemecTBO X U HAMUIIUTE YPABHEHUS MPOTEKAIOITUX PEAKIIUH.

BemectBo X cmocoOHO BCTymaTh BO MHOXECTBO PEAKIUH, HEKOTOPHIS

M3 HUX IMPCACTABJICHBI HA CXCME HHIKC.



A B ZnCl, c
Hy
NH, |HCN Ni
M B L < Cu(OH), KMnO, . C Cly B (136.)
+ D—E—F———>
H H2S04 t° Caxr.
1) CgHsMgBr
2) H,0 B (1 akB.)
N,H H*
2 B (1 akB.)

K \ a* |

JlonmoJIHUTENIbHO HM3BECTHO, uTO coeauHeHune N comepxut 51.4% yrnepona
1 40.0% a3ora o macce.
2. Ompenenute Bce 3ammdpoBaHHble Ha cxeme BemectBa A-N. Hanwumumre
ypaBHEHHE peakIiu X ¢ paCTBOPOM MEpMaHTaHaTa Kajius, MOIKUCICHHBIM CEpHOU
KHUCJIOTOM.
3. BemectBo X CKIOHHO K MOJMMEpHU3aluu U cononumepusauuu. [IpuBenure
CTPYKTYpBl JJIEMEHTApHBIX 3BEHBEB IOIMMEpa X, a Takxke conoimMepa X
c peHonoM. VYurure, uro B XOoA€ OOpa3oBaHMs CONOJUMEpPA HYKJIEO(UIbHBIE

CBOMCTBA MPOSIBIIIIOT aTOMBI yIiiepoia peHoa.



