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3adaua 10-1

B HeusBecTHyro xuakocte Maccord 13.0r BHecnw mopomok metamia X
Maccoil 5.6 Peakunus nponuia  MONMHOCTBIO M OOpa3oBajics  KENTHIMA
KPYMHOKPUCTAUIMYECKU 0ocaiok Y maccoi 7.2 1. ['a3, moy4eHHbIN IPU CKUTAHUU
3.6r Y B TOKE BO3AyXa, NPOIYCTWIA YE€PE3 CKIAHKY C H3BECTKOBOW BOOM.
N3BecTKoBas Boja MOMYTHEIIA, a Macca CKIISIHKK yBenuuuiach Ha 1.6 . B nomouke
MOCJIE CKUTAHUS OCTAJICA KOPUYHEBBIN MOPOMIOK Z maccoil 3.2 1.

Jlns aHanM3a HEW3BECTHOM JKUAKOCTH OTOOpanu mnpoby Maccoil 6.5T
u coxru. [Ipu sTom HabIIOMANOCh MIaMs CMHETO I[BETa, U 00pa3oBayiach ra3oBas
CMECh C IUIOTHOCTBIO MO BO3AYyXYy 2.0, KOTOPy:0 MOMIOTHUIM M3BECTKOBOI BOIOM.
CkJIHKa C MIOMYTHEBIIEH M3BECTKOBOM BOJIOW CTalia Tshkesnee Ha 14.5T.

1. Ompenenure BemectBa X, Y u Z.

2. OnpenennuTte Ka9eCTBEHHBIM U KOJIMYECTBEHHBIN COCTAB KUIKOCTH.

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

3adaua 10-2
MeTa/L1-000pOTEHD

Crekno HaydyWJIMChb KpAacUTh €II€ OYEHb JABHO: TaK, HEMELKHE TOPHSKHU
VCIIOJIB30BAJIM MOMYJISIPHYIO B UX MECTaX pyldy Il OKpacku crtekina. Pyna nmmena
LBET, XapaKTEPHbIN 11 MeTa/1a Y, HO BBIICIUTH 3TOT METAJUI U3 JAHHOU PYyAbl HE
yaaBajaoch. Pemus, 4To B €€ 3aMeNIanbl 1yXH, PyJIHOMY MUHEpaTy J1ajii 00UIHOE
ITPO3BUILE, KOTOPOE BIOCIEACTBUU YACTUYHO MEPENIO U K METAILTY X.

B 1751 rogy ogHOMYy IIBEICKOMY YYEHOMY BCE K€ YAAJI0Ch BBIACIUTh METAJLI
X wu3 onuceiBaemMou pyabl. [imd 3TOr0 B OJHOM U3 CBOMX JKCIEPUMEHTOB
OH pacTBOpuJI B apckoit Bogke 500 r pyabl, HA ABE TPETU COCTOALLIEH U3 MUHEpasa
Z. (p-umsa 1). YnanuB HEpaCTBOPMMBIE NMPUMECH U YIAPUB PACTBOP, OH PEIINII
pa30aBuTh (PUIBTPAT M MOMECTUTh B HETO >KEJIE3HBIH TBO3/b, YTOOBI JI0Ka3aTh
Hamuyue Meraiia Y, HO Huyero He mnpowmsouwio. CnemaB BBIBOA, 4YTO pyaa

HE COMEepKUT Y, YUYCHBIH MPOAOKHUI ONBITHI: C IIOMOIIBI0 OOXKHIa TaKOIro
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K€ KOJIMYECTBA PyAbl OH CMOTI MOJYYHTh BEIIECTBO A, KOTOPOE BIOCIEACTBUU
BOCCTAHOBUJI yIJieM U ¢ BbixogoM B 60% HeoxugaHHo mnoayunn 87.81r
cepebpucrtoro merayma X (p-uuu 2, 3).

B coBpemeHHOM Mupe MeTaml X UMEET OONbIIOE NPOMBIIIJIEHHOE 3HAYEHUE,
B [IEPBYIO OYEPE/b KAK JIETUPYIOIIMI areHT NPy MPOU3BOJCTBE Pa3IUYHbIX CTAJICH.
OTUM  METauloM  TakXe IOKPBIBAIOT M3AECNHS W3 JPYTHX  METaJUIOB
JUISL IPEAYTIPEKACHAS KOPpo3uu. Ero wucCHnonb3yoT W Uil CO3[IaHHUSI MOHET,
HO HE B TakuMX MaciuTabax, kak Y. g Bcero sToro TpeOyeTcsl YMCThI MeTalll,
KOTOPBII MTPOCTHIM BOCCTAHOBJIEHUEM MOJIYYUTh HENB3s1. OIMH U3 METOJOB OYUCTKH
— CHHTE3 BemecTBa B ¢ jpampHeWmuM ero  pasinoxkeHueM. [ 3TOro
HaJ] TEXHUYECKUM METaNIOM X T0JT HEOOJIBIINM JIaBIEHUEM MTPOITYCKAIOT S,TIOBUTHIIN
ra3 C (p-uus 4), B pe3yJIbTaTe YETO BECh METAJUI IEPEXOJIUT B )KUAKOCTHh B, KOTOpY1O
naneie HarpesatoT 10 200°C, nonyyas unctsiidi X u ras C.
1. Meramnet X u Y HaxomsTcs B oaHoM mepuone Tabmuibl [[.M. Menaeneesa.
Omnpenenute 3TH MeTabl, BemecTBa A — C u munepan Z. OTBeTbl 000CHYUTE.
2. B kaxoli IIBeT OKpaIimBajIf CTEKJIa HEMEIIKAE TOPHSIKH IPU TTOMOIIN PYIbI?
3. Bemectso B umeer monekynsipHoe crpoeHue. M300pas3ure ero reomMeTpuio,
YKQXKUTE KOOPANHALUMOHHBIA TTOIUAIp MeTaa X.

4. 3anumurte ypaBHeHUs peakiuii 1 — 4.

3aoaua 10-3

Crynent BToporo kypca xum@axa IleTss ocTopoxHO MOCTy4dana B JBEpb
KaOWHeTa cTaporo u HenooOporo npenogasatens Bacunus MiBanoBuya.

- MoxHO0?

3aMeTUB HEPAIMBOTO CTyAEHTa, Bacunuii UBaHOBHUY TSKENO B3JOXHYI:

- Bxoau.

[TokomaBumich B SIIIMKE CTOJA, OH JOCTAJl HECJIOXHYIO  3aJady
[0 aHAUIUTHYECKOW Xumuu. llers mpuxomun mepecnaBaTh €€ YK€ B IIATBIM pas.
FOHo11a B3s1 TMCTOUEK U TUXOHBKO MPHCEN 3a Kpaellek crona. Bacwmmii UBanoBuy
BEPHYJICS K KHUTE, OT KOTOPOW €ro OTOPBAJI HEMPOILICHHBIN IOCTh.

[IpountaB ycinosue, Ilers BoomymeBwics. 3aaada BhINIAJAEIA COBCEM



HeclokHOUM. [loTpaTuB AecATh MUHYT Ha BBIYMCICHHUS U 3alUCH, OH PEIINIICS
MOTPEBOXKUTH TIpodeccopa:

— 4 Bcé.

Bacunuii MIBaHOBHUY MOMNpaBWil OYKH, BUUTHIBASICH B HEMOHSITHBIE KapakyJiu.
Jlecatu cexyH1 eMy XBaTHJIO Ha TO, YTOObI yOEAUTHCS, YTO HA TUCTOYKE HAIlMCaHa
MIOJIHAS Yyllb.

— Mononoii 4enoBek, KaXeTcs, BaM M0pa BEPHYThCS Ha MEPBBII KypC 1 3aHOBO
YUYUTh HEOPTraHWYECKYI0 XHMHUIO. KHCIOTy, 0 KOTOpOil MIET peyb B YCIOBUHU,
He TpéxocHOBHasA! OHa OJHOOCHOBHAs, W BBl ATO JOJKHBI MPEKPACHO 3HATH!
Jla 1 cunbHOM OHA HE SIBIISIETCS, YTO MOYKHO 3aMETUTh, €CJIM BHUMATEIBHO MPOYECTh
ycinoBue. Ho, Tak v ObITh, 51 1aM BaMm e1ié IIaHC.

[lerss GmaromapHO 3aKkMBaJl M BHOBB 3aTawiCsd Ha YIIIy CTOJIA, MEPEUYUTHIBAsS
3amayy. CoycTsl OSTHAALUATh MUHYT HECJIOXKHBIX BBIYMCIEHUH OH C TOPAOCTBIO
npencraBui npodeccopy HoBwli oTBeT: pH = 1.265.

Ha stot pa3z Bacunuit IBanoBuY eni€ ObIcTpee HAIIEN OMHUOKY:

— 51 He MOry ckasarb, YTO HUCIOJIb30BaHHas BaMH (hopmyra HempaBUIIbHAS,
HO €CTh OJIMH HIOAHC: KOHIIEHTpPAlUsg MPOTOHOB Yy Bac MOJIY4YWJIach BBIIIE,
4eM KOHUEHTpauus KUciotel! /[ymaiite eme.

Ha ceit pa3 Ilers oOparuics HE TONBKO K OCTaTkaM CBOMX 3HAHUMH,
HO M K LITaprajike, npunacéHHod B kapMaHe. KBajapaTHoe ypaBHEHHE, BIPOYEM,
MPUILUIOCH PElIaTh CBOMMHU CUJIaMU, HO Ha 3TO IleTnHbIX HaBBIKOB XBaTui0. HOBbIN
orBetr, pH = 1.491, Ilers mpencraBui npodeccopy yxke€ ¢ MEHbIIUM Madocom,
OHAKO OOAThCA B ATOT pa3 He cTtowsno: Bacunmii MBaHOBUY yAOBIETBOPUTEIBHO
KUBHYJ. PermmB — Ha celf pa3 Kyza ObIcTpee U yBepeHHEE — TOTIOTHUTENBHYIO 3a7a9y
Ha pacu€t pH 4.5 %-ro pacTBopa HaTPUEBOU COJIM TOU K€ KMCIOTHI C TIIIOTHOCTHIO
1.04 r/mn (otBeT 3nech momyuuics 7.50), [lers BeiOexkan uz kabunera rpodeccopa
C JOJITOKJAHHOM TPOMKOW B 3aYETKE.

— Cnacu6o, Bacunuit IBanoBuu, naii bor 3mopoBbs!

1. He ucnons3ysl YMCIEHHBIX JAHHBIX 3aJa4d, MNPEJIOKUTE JBE BO3MOXKHBIE

dbopMysIbl HEOPraHUYECKUX KHCIOT, KOTOPHIM MOIJIa OBITh IOCBSIIEHA 3ajaua.
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[Toyemy 3TH KUCIOTBHI HE SIBISETCS TPEXOCHOBHBIMU? M300pasute CTPyKTypHBIE
dbopmynbl HEHTpaTbHOM (OPMBI U AaHUOHA KaXKJI0M U3 KUCIIOT.

2. YcTaHOBUTE KOHCTAHTY KHCIOTHOCTH U KOHLEHTPALUIO PACTBOPA HEM3BECTHOU
KUCoThl. [IpuBenuTe Bamm pacyé€rbl U pacCy ACHHUS.

3. Paccuuraiite MOJISIpHYHO KOHLEHTpauuro 4.5 %-ro pacTBopa MOHOHAaTPUEBOU
COJIM ATOM KHUCJIOTHI U YCTAaHOBUTE €€ (POpMYITy.

4. Kakoe 3Hauenne pH Ilers momyunmn B mepBOM cilydae, cUuTas KHCIOTY

TPEXOCHOBHOM M CHJILHOM MO BCEM TPEM CTYIICHIM?

3adaua 10-4
/lea pasnoeecus — uemoipe amoma
B razoBoii ¢aze 1 anemMeHTa A ycTaHaBIUBAIOTCS CIEAYIOIINE PABHOBECHUS:
2A 2 Az Kl;
2A 2 A K.
1. Kakue nBa XMMHUYECKUX AJIEMEHTa B ra30BOil (pa3e MpOSBIISIOT UMEHHO TaKue
cBoiicTBa? M300pasute cTpyKTypHbIE POpPMYIIbI MOJEKYI A, U A4 U151 1F000TO U3 HUX.
2. 3anumuTe BBIPAXEHUS Il KOHCTAaHT paBHOBECHS OOEUX pEeaklMid.
Jlnst ynobcTBa  MCmonb3yiTe OOO3HA4YeHHMs] m IS JaBieHHs MoHomepa (A),

d — nns naBnenus nuMepa (Az), ¢ — s naBieHus: Terpamepa (As).

TouHblli aHaMW3 TMOAOOHBIX BBIPAKEHUM OBIBACT 3aTPyAHUTEIIEH, OJIHAKO
npuHiun Jle I[llarense Mo3BONSET MONYYUTh KAUECTBEHHYKO KapTHHY JaHHOU
CHCTEMBI PABHOBECH.

3. KauectBeHHO M300pa3utTe rpadukyd 3aBUCUMOCTH MOJIBHOW JIOJIM MOHOMEpA,
quMepa W TeTpaMmepa OT 0OIIero JaBieHHs Npu (GUKCUPOBAHHOM TeMIIepaType
(oToOpa3uTe, BHIXOAUT JiM rpaduk Ha TpeAest Npu Oo4YeHb OOJBIIUX U MPHU OYCHD

MAJICHBKHX JAaBJICHUAX, UMCCT JIK MAKCUMYMBbI /U MI/IHI/IMYMBI).



B cepuu 3KCIEpUMEHTOB U3y4aJiCs COCTaB Mapa A B 3aBUCUMOCTH OT JaBJICHUS.
Jlnis 3T0oTO0 TpY (PUKCHUPOBAHHOM TEMIIEpAType Mapbl YUCTOTO A4 MOMELIATH B COCY
IOCTOSSHHOTO 00BEMa IpH HayalbHOM JaBIEHUHM po, IOCIE YEro A0KHIAIHUCh
YCTaHOBJICHHsSI paBHOBECHSI U (PUKCHPOBAIN 00111ee TaBICHHUE B COCYIE p.

4. Tlomyuure BeIpaXXeHUA IS p U po uepe3 K, K; u m. [IpuBeiuTe BHIKIIAIKY.

Mounomep B skcriepumente gukcupoBaniu metogoM OIIP. Oxazanock, 4yTo B
IKCIEPUMEHTAX, JJI1 KOTOPhIX p ONM3KO K UCXOIHOMY po, C XOPOIIEH TOYHOCTHIO
BBITIOJIHSFOTCS CJIEAYIOIINE COOTHOLIEHUS I M TIPU ABYX TEMIIEpaTypax:

- mpu remmneparype 1030 K: m = a (p — po) — 10.2(p — po)?;
- ipu Temneparype 1050 K: m = a (p — po) — 4.18(p — po)*.
3HayeHUe « OKa3aJoCh OJMHAKOBBIM JUI ABYX Temneparyp. COOoTHOIIEHUs
3aryCcaHbl JIs1 TaBJIeHUM B Oap.
5. Paccuuraiite xoHcTaHTy paBHOBecusi K; mpu aByx Temmeparypax (1030 K u
1050 K) u Benmuunny «. I1o a3Tum nanubim onpeaenure A,.H° u A,S° nepBoii peakuuu,
CUMTAs, YTO OHU HE 3aBUCAT OT Temreparypsl. [IpuBeanre Bamm BoIKIa K.

Jns peuienust .4 BOCMONb3YUTECh TEM, YTO JIJIsl HEOONBIIUX X:

2

\/1+xz1+§—x—.
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3adaua 10-5
Oxucanresib WK BOCCTAHOBUTEb?

BemectBo X, cyuiecTByolee nNpyu KOMHATHOM TeMIieparype u arMochepHOM
JABJICHUU B Ta3000pa3HOM COCTOSIHMHM, MOXET TMPOSBISTh OKHUCIUTEIbHBIE,
BOCCTAHOBUTEIBHBIE M AJIEKTPO(UIbHBIE CBOMCTBA. J[JI TMONHOTO MOTIOMICHUS
3.00 mr X tpedyeTtcs 150 M1 1m1e104HOT0 pacTBOpa uoja ¢ KonreHTpanuei 0.240 /.
[Tpu mocnenyroiei HeUTpamu3auu MEIOYH U TUTpoBanuu n30bITka noma 0.0105 M
pacTtBopoM THOCyb(ara HaTpus Ha TUTpoBaHue yxoauT 8.00 mit pactBopa Na,S,0:s.
1. Omnpenenure BemecTBO X U HAMUIIUTE YPABHEHUS TTPOTEKAIOIINX PEAKIIUA.

BemectBo X cmocoOHO BCTymaTh BO MHOXECTBO pEaKIUid, HEKOTOPHIC

N3 HUX ITPCACTABIICHBI HA CXEMEC HHIKC.



N A HCI

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* |

JlonosHUTENbHO W3BECTHO, uTO coeauHeHue N comepxut 51.4% yrnepona
1 40.0% a3ora o macce.
2. Omnpenenute Bce 3ammppoBaHHble Ha cxeme BemectBa A—N. Hanwumure
ypaBHEHHUE peakiuu X ¢ pacTBOPOM IMEpMaHTaHaTa Kajus, MOJKUCICHHBIM CEPHON
KHUCJIOTOM.
3. BemectBo X CKIOHHO K MOJMMEpU3aluu U cononuMepusanuu. Ilpusenure
CTPYKTYpBl JJIEMEHTApHBIX 3BEHBEB NONMMEpa X, a Takke conoimMepa X
¢ peHoNOM. YuTuTe, 4TO B XOJA€ OOpPa30BaHUSA COMNOJIMMEpPA HYKIEO(PUIbHbIC

CBOMCTBA MPOSBJISIOT aTOMBI yIiieposia GpeHosa.



