OI'AOY BO «HannoHalIbHBIN UCCIIEN0BATEILCKUN
TOMCKUI MOJIMTEXHUYECKUN YHUBEPCUTET)

Kadenpa obmeit u neoprannueckoit xumuu MUOBT

3agaHua K CEMHHAPCKUM 3aHATHSIM
nmo gucuuminge «Xumus 1.1»
(O6mas xumusi, 1 Kypc)

JlekTop: npogeccop kadeapst OHX
A.B. KopmiyHos

Tomck 2015



2

[lepen 3ansiTHEM HEOOXOOUMO MPOYMUTATH M YCBOUTH TEOPETUUYECKUN MaTepHual
[0 JJaHHOM TeMe MO MPUBEACHHBIM BOIpocaM; B TeTpaau (~36 J1.) g NpakTUYECKUX
(ceMuHaApCKUX) 3aHATUH HYXHO KpPAaTKO H3JIOKHUTh OTBETHI Ha 3TWU Bompockl. [lpu
MOATOTOBKE K 3aHATUIO HEOOXOAMMO IOJIb30BAaThCA KOHCIIEKTAMU JEKUWW, a TaKkKe
PEKOMEHJOBAaHHBIMHU YYEOHUKAMHU U3 CIIHCKA JIUTEPATYPHI.

3anaTue 1. Knaccupukanusi 1 HOMEHKJIATypa HeOPraHMYeCKHX COeJUHEHUId.
ATOMHO-MOJIeKyJasipHOe yueHue. CTexuoMeTpuiecKue pacyersl
Teopemuueckue 6onpocvl Ol NPeo08ApPUMENbHOU NOO20MOBKU K 3AHAMUIO!

OCHOBHBIE KJIACCHI HEOPTaHWYECKUX COCAMHEHHM M MX HOMEHKIJIATypa (panuoHaibHas,

CUCTEMaTUYeCcKas, TPUBHAJIbHASI); OCHOBHbIE TEPMHUHBI U orpeaesieHus AMY; 3aKoHbI

CTEXHMOMETpUU (IIOCTOSIHCTBA COCTaBa, KpATHbIX M OOBEMHBIX  OTHONICHHIA,

HKBUBAJICHTOB); Ta30Bble 3aKoHbI, 3akoH JlanbroHa; ypaBHeHue Kianeipona-

MenneneeBa; MeTo/lbl ONpPEAENIEHUS] aTOMHBIX M MOJIEKYJISPHBIX Macc; CTPYKTYpHBIE

(rpaduueckue) GopMyIibl COEAMHEHNU; OCHOBHBIE THUIIBI pACYETHBIX 3a]1a4.

Vnpaosicnenus u 3a0avu:

1. IlpuBenure Ha3BaHUs, MOCTPOUTE rpaduyeckue (popMyJibl COETUHEHH, paCCTaBbTE
crenenu okucienus snementos: CaHPO,, AI(OH),NOz;, HMnO,, CrOs;, Na,Cr,0,
NOs.

2. Beruucnure maccy 2 nutpoB Bogopoza npu 15°C u gaBnennn 755 mm pr.cT. Kakomy
konmnuectBy H, 310 coorBercTByeT? CKOJIBKO MOJIEKYJ COAECPKUTCS B JaHHOM
o0BbEMme raza?

. Macca 0,001 m° (1.y.) paBra 1,25 r. BerduciuTe: a) MOJSIPHYIO Maccy rasa, 6) Maccy
OJTHOM MOJIEKYJIBI Ta3a, B) OTHOCUTEIBHYIO INIOTHOCTH Ta3a MO BO3AYXY.

4. Ompenenute HKBUBAJICHTHl M SKBHUBAICHTHBIE MACChl PEArHPYIONINX BEIIECTB B

peaxIusx:

W

Bi(OH); + HCI — Bi(OH),CI + H,0O ;
Bi(OH); + HCI — BiCl; + H,0;
A|2(804)3 + KOH — Kg[AI(OH)(s] + KzSO4.

5. PaccraBpre KOA(h(UIIMEHTH METOIOM 3JIEKTPOHHOTO OajaHca (OamaHca cTeneHen
OKHUCJICHUS), OTIPE/ICITUTE SKBUBAJIECHTHBIE MACChl OKUCIUTES U BOCCTAHOBUTENS B
peaKInu:

K,Cr,0; + Na,SO; + H,SO, — Cr2(804)3 + Na,SO, + K,SO, + H,0.

6. AHam3 nokasan, 4ro coeauHenue cocrout u3 30,43% azora u 69,57% kucinopona.
OTHOcCUTENbHAs IUIOTHOCTH IMApOB 3TOTO BEHIECTBA MO BOAOPOAY paBHa 46.
Omnpenenure ero MOJICKYJISIPHYIO Maccy v popMyiy.

7. Ha BoccranoBnenue 1,80 r okcuaa Metaiia u3pacxooBano 883 mi Bogopoaa (H.y.).
Brruucnute sKBUBaIGHTHBIE MAacChl OKCH/IA M METAJLIA, OTIPEEIIUTE METAJII.

8. Ilpu B3ammopeiictBuu 1,168 T MeTamna ¢ CEpHOU KUCIOTOW BbAenUiIoCch 438 mi
Bojopona (mpu 17°C m 750 MM pT.cT.). YaenpHas TemioeMkocTh metamia 0,39
JIx/T. BBIMUCIUTH aTOMHYIO Maccy MeTajlla M ONpeeIuTh, KAKOW 3TO METaJLI.

9. Ilpu TepmuueckoM pasznoxxkenun 2,45 r OepronetoBod coiu Bbaenawsiock 0,56 1
Kuciopoaa (H.y.). Onpenenure MacCoBYIO OO TpUMeceit B 00pasIie CoJI.
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3ansrTue 2. Crpoenne aroma. Ilepuoanyeckuii 3aK0H M epHOAMYECKAsA CHCTEeMa
XHMHUYECKHUX 3JIeMEHTOB

Teopemuueckue 6onpocevl Ol NPeo8ApPUMENbHOU NOO020MOBKU K 3AHAMUIO!
MOJIENIK CTPOCHUS aTOMa; MOHATHE 00 aTOMHBIX CIEKTpax; MocTyiaTsl bopa; BOIHOBbBIE
CBOMCTBa 3JEKTpoHA; ypaBHeHMs Ilnanka, ne bpoins, DHHmITEHA; 3akoH Mo3nu;
dbopmynupoBku [leproguyeckoro 3akoHa; MOJIHBIE M COKpAIICHHBIE JJIEKTPOHHBIC
(dbopMysIbl aTOMOB U MOHOB; KBAHTOBBIE 4YMCIIA; MPUHIUIILI 3anonHeHuss AQO; mpoBan
AJIEKTPOHA; CBOMCTBA M30JUPOBAHHBIX ATOMOB; THUIIbl aHAJOTUHU U MEPUOAUYHOCTH B
[1C; spepHble peakuuu.

Vnpaosicnenus u 3a0avu:
1. DnekTpoHHOE CTpOoeHHE aToMa (MOJIHBIE M COKPAIICHHBIE AJIEKTPOHHBIE (OPMYIIBI),
3anogHeHue AO 3JIeKTpOHAMU.

a) Onummre 3JeKTpoHHOE cTpoeHMe artoMoB Se, Pb, Cu B ocHoBHOM wm
BO3GYKICHHOM COCTOSIHUM; HoHOB Fe*, Cu™?.

0) OxapakTepu3yiiTe KBaHTOBBIMU YHCJIAaMU BCE HECIAPEHHBIE 3JIEKTPOHBI aTOMa
’KeJe3a B OCHOBHOM COCTOSIHHM.

B) Kakoii mogypoBens 3amnoiuseTcs panbiie: 5 wiun 4d, 4f wnu 7S, 5d uam 6s, 5f wnn
7p.

r) Oxapakrepusyiite mnojoxkenue djaeMeHTOB B IIC mo 31meKTpoHHBIM (QopMyiiaM
aTOMOB B OCHOBHOM cocrostHum: 15°25°2p*; 3s%3p°3d®4s”; 3s?3p®3d™4s?4p>;
1s°2s'2p?.

2. Bupl aHAJIOTUM ¥ IEPUOIMYHOCTH.

ComnoctaBbre KOH(UTYpanuu BalieHTHBIX AO W cBOHCTBa aToMOB (pammyc, Eo)

3JeMEHTOB S5 Tpynmbl (V. ¥ TOOOYH.); OOOCHYWTE HaOII0IaeMble ISl ATUX

AJIEMEHTOB BUJIbl AHAJIOTUU U TIEPUOAUYHOCTH.

3. Moaens aroma Bogopoja no bopy. KopnyckynispHO-BOJTHOBBIE CBOMCTBA YACTHII.

a) Ompenenure >HEPruto0, KOTOPOW 0OJATaeT 3JIEKTPOH, HAXOASICh HAa BTOPOM
SHEPreTUYECKOM YPOBHE aToMa BOAOPO/aA.

0) OmnpenenuTe CKOPOCTh JBHMXKEHHUS S3JEKTPOHA B aTOME BOJOpOJAa MO opOute
paanycom
2,1:107% m.

B) CKOpPOCTh ABMIKEHHUS DJICKTPOHA paBHA 2.10° m/c. Paccunraiite JUTMHY BOJIHBI
AJIEKTPOHA.

r) Ompenenute maccy IBWXKyIierocss (oToHa, oTBewaromero nuHuu H, cepum
BanbsMepa B criekTpe Bogopoaa (A=6,5-107 m).

4. CBoiicTBa U30JMPOBAHHBIX ATOMOB.

a) Monuzanuonnsiit norennuan Hatpus 1=5,14 B. Berancnure sHepruto MOHU3AIUN
Hatpus (x/>x/mMoib).

0) Dueprust noHnzanuu aroma 6poma pasHa 1140,8 xx/moinb, cponcTBO Opoma K
anekTpony 3,54 sB/aroM. Beluucinnte OTHOCUTENbHYIO 3JIEKTPOOTPULIATETLHOCTD
OpoMa, TpHHSAB 3a EOUHHIY OdJieKTpooTpunarenbHocth Jmtus (y(Li)=536
kJI>x/MoJIB).

5. Ctpoenue siaep, U30TOMbL, IAEPHBIE PEAKLINN.
a) Slapo Kakoro 3eMeHTa MOIYIHUTCS, €CIU PO U moTepser So- u 63-yacTuir?
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0) CocTaBbTe ypaBHEHUS SICPHBIX PEAKIIUN IO CXEMaM: 1pd—"Ag: *Rn—*°Po;
216 A_,212B;: 238y, 241py.

B) OrtHocuTenbHasi aToMHas macca pyounust paBHa 85,47. Ilpupoanas cmech
pyOMams cocToMT W3 crabmipHOro m3oroma Rb  (Ar=84,9117) wu
PaIHOAKTUBHOIO *Rb (Ar=86,9092). OnpeaenuTh, CKOJIBKO MPOLIEHTOB KaXIOTO
U30TONa HAXOAUTCS B IPUPOJTHON CMECH.

3ansaTue 3. Xumuueckas cBsi3b. CTpoeHHe MOJIEKY.JI
Teopemuueckue 6onpocul 01 NPeo8apumenbHoU N0020MOKU K 3aHAMUI0. TUTIbI
XUMHUYECKON CBSA3M — TEPMHUHBI, OINPEACICHUS, MPUMEPHI; OCHOBHBIC MOJIOKECHUS
meronos BC, O3IIBO, MO, TKII, rpanuisl UX TPUMEHUMOCTH; XapaKTEPUCTUKU U
cBoiictBa XC; BomOpoaHasi CBs3b; CWIBI BaH-nep-Baanbca; THIBI KpUCTANTMYECKHUX
PEIIeTOK; XUMHUUIECKas CBS3h B METAJIAX; OHITHE O 30HHON TCOPHHU.
Vnpaosicnenus u 3a0avu:
1. OCHOBHBIC THITBI U XapAaKTEPUCTUKH XUMUUYECKHUX CBS3EH
a) Pacnpenenure yka3zaHHBIC BEHIECTBa 10 THUIIAM XHMHYecKuX cBssei: O,, Si, Au,
BaCl,, CO,, CaO, Al,Cs, Mg(NOs),, H,O, Ne. Kakue BHIbI MEKMOICKYIAPHOTO
B3aMMOJICUCTBUS U JJII KaKUX BELIECTB MPOSBIAIOTCS B KOHJIEHCHPOBAaHHOM
COCTOSIHUH?
0) OObsACHUTE U3MEHEHHWE OCHOBHBIX XapaKTEPUCTUK XMMHYECKOW CBSI3M B psjax
omuotuHbIX MoieKyi1: Cly-Bry-15; CCly-CBry-Cly; H,0-H,S-HoSe-H, Te.
B) [locTpoiite cTpykTypHbie (rpaduueckue) GopMybl MOJIEKYJ, OTMEThTE G- U T-
CBA3U: POCIg, Ng, CH4, C2H4, SOg
r) Omnpenenure cTeNeHb HOHHOCTH CBSI3M W 3(PQPEKTUBHBIE 3apsabl aTOMOB B
moisiekysie HI, ecnum sKcrepuMEHTanbHOE 3HAYEHHE JIUIOJIBHOTO MOMEHTa

uH|:1,3-10'30 Ki-m, a JUTHHA CBSI3U
l4=1,61-10" m.
2. MeTo BaJICHTHBIX CBSI3€H.

a) C no3unum rudpuamn3anuun AO o0bsicHUTEe 00pa3oBaHHE KOBAJCHTHBIX CBS3CH M
crpoenue monekyin (nono): NCls, I0F;, BF, .
6) Ucnonwzys merom ODIIBO o00BsCHUTE TE€OMETPUYECKOE CTPOSHUE MOJIEKYJI
(I/IOHOB)I PtC|4, 802C|2, C|O4_.
3. Meton MOJIEKyJISIpHBIX opOuTanei
a) [loctpoiite snepreTudeckue auarpaMmbl MO, 3anuimimTe 31eKTPOHHbBIE (HOPMYJIBI,
OOBSICHUTE MAarHUTHBIC CBOWCTBA, OMNPEACIUTE TOPSAKUA CBSI3U JJII MOJICKYI
(uonoB): Ne,", NO, CS".
4, XuMHUYecKas CBSA3b B KOMIUJICKCHBIX COSIMHCHUSX
Ucnonwszys wmerongst BC u TKII ompenenure reoMeTpUYEeCcKOE CTPOECHUE
KOMITJIEKCOB, WX MAarHUTHBIC CBOWCTBA, YK&XUTE THUI IOJS JIUTAHIOB, THII
rubpunusammn AO kommiexcoobpasosaterst: [TiClg]*, [CO(NOL)e]*, [MnF¢]*.
d. CBoiicTBa BENIECTB B KOHAEHCUPOBAHHOM COCTOSIHUH.
OxapakTtepu3yiite HaOOpoM  (HUBUKO-XMMHYECKUX CBOWCTB BEIIECTBA C
Pa3TUYHBIMK TUTIAMHU (TIO XUM. CBSI3M) KPUCTAUIMYECKUX PEIIETOK — aTOMHBIMH,
MOJICKYJIIPHBIMU, HOHHBIMHU, METAJUTMYECKUMH.



3ansitue 4. OCHOBBI XMMHYECKON TEPMOAUHAMUKHU. XUMHYECKOEe PABHOBECHE.

Teopemuueckue 6onpocevl Ol NPeo8ApPUMENbHOU NOO020MOBKU K 3AHAMUIO!

TEpPMOJIMHAMMYECKAsi CUCTEMa; TMapaMeTpbl COCTOSHUS, (YHKIMH COCTOSHUS;
BHYTPEHHSISI dHEprusi, paboTa; TepMOJUHAMUYECKA OOpaTHMBbIE MPOLECCHl; |- 3aKOH
TEPMOJVMHAMUKH; SHTAIBINS; TEINIOEMKOCTh; TEPMUHBI U OINPEACIEHUS TEPMOXUMUU;
3akoH ['ecca, crmencTBus; 2-W 3aKOH TEPMOJUHAMMKH; SHTpoMUs; sHeprus ['nbbca;
KPUTEPUHA CAMOIPOM3BOJBHOIO TMPOTEKAHUS PEAKIHUM; XHWMHYECKOE PABHOBECHE;
UCTUHHOE pPABHOBECME M METacCTaOWJIBHOE COCTOSIHHME; YCJIOBUS YCTOMYMBOIO
paBHOBecus; KoHcTanTa paBHOBecus (K, n K.); mpuniun Jle Illatense; roMoreHHele u
rE€TEPOrE€HHBIC PABHOBECHSI.

1.

Vnpaoicnenus u 3a0avu:
Pacuyet TeminoBoro agexra XUMUIECKON peaKiuy.
Onpenenure KOJWYCCTBO TEIUIOTHI, BBIACISAOIICHCS mpu TameHun 100 xr
u3BecTU BojioM mipu 25°C.
Pacuer crammapTHO#l  TemTOTHI 00pa3oBaHMs ~ BENMIECTBA, COCTABJICHHUE
TEPMOXUMHUYECKOTO YPaBHEHHUS.
1.Onpenenute CTaHAAPTHYIO SHTAIBIINIO 00pa30BaHMS ATHIOBOTO CIIMPTA, €CIIH
TerI0BbIe AM(EKTHI PeakIuii TOPSHHS YIIIepoaa, BOAOPOIa U STUIIOBOTO CITUPTA
(cranm.yci.) cooTBeTcTBeHHO paBHBL: —393,5; —285,8; —1367 x/[x/M0b.
2.CocTaBUTh TEPMOXMMHUYECKOE YpaBHEHHE 00pa30BaHMs IPOMaHa U3 MPOCTHIX
BCILIECTB €CJIM HM3BECTHO, UTO MIpH cropanuu 11 r ero Beiaensercs 552 kJlx
TETIOTHI.
OmnpeneneHre HaIIpaBICHUS IPOTEKAHUSA XUMHYECKOW PECaKIINH.
1.B xakoM HampaBJICHUU IOMIET peakiys, €CIM pPearupyrollue BEIIeCTBa B3sSThHI
B CTaHAAPTHBIX yCIoBUsAX: SiOyq) +2NaOH ;) = Na,SiOs ) + HoO .
(AG®595 (Si0y) = —803,8 x/Ix/Monb; AG®s (NaOHp) = —419,5 x/Ix/Mob;
AG®98 (N2SIO;) = —1427,8 xJIx/Momb; AG®8(HyO ) = —237,5 kIxK/MOIIB).
2. Onpenenute, B KAaKOM HaIlpaBiICHUHU OYACT MPOTEKATh XUMUYCCKAsT PCaKIIHs
NH;. + HCly = NH4Cly) mpu 20°C (mansble B Tabmune). Ilpu kakoit
TEeMITepaType CTAaHET BO3MOKHBIM MPOTEKaHNWE 0OPATHOM PEaKIIHH.

BemecTBo NH; HCl1 NH,C1
AH®g , —46,2 -92,3 | 3154
kJ[>k/MOJIb
S%)08, 192,5 186,7 94,6
JIx/(monp-K)

OnpeneneHne HaIpPaBICHUSI CMENIEHUS] PAaBHOBECHS.

Ucnionb3ys npunmun Jle Illarense onpenenuTt BO3MOXHOCTA CMELICHUS
paBHOBECHs TMpU HU3MEHEHMHM KOHIEHTpaluid (MapluaJbHBIX JaBJICHUMN)
PEareHToB U MPOIYKTOB PEaKIUU, OOIIEro JaBICHUS B CUCTEME, TEMIIEPATyPhI:

a) 2CO(F) + Oz(r) = 2C02(r), AH =-566 KI[)K,

6) st(r) + CIZ(F) = ZHCI(F) + S(K), AH =—164,4 KI[)K

JIJisl MTaHHBIX peaKIHii 3aIucaTh B 00IIEM BHJI€ BRIPAKECHHS] KOHCTaHT
pasHoBecus K, u K, ux B3auMoCBs3b.
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5. Boluncnenue KOHCTaHTHI PaBHOBECHSI PEAKIIUU.
[Ipu HarpeBaHMM IHOKCHUIA a30Ta B 3aKpbeITOM cocyae 1o 200°C paBHOBecue
peakimu 2NO, = 2NO + O, ycranomiock npu konneHtpamusx c¢(NO,)=0,8
monb/m, c(NO)=2,2 wmomp/m, ¢c(O,)=1,1 w™monws/n. Haiinure uUCXOTHYIO
xoHueHnTpanuo NO,, K, K; u AG ni1s 5T0# peakiuy IpH JaHHBIX YCIOBUSX.

6. Boluncienre paBHOBECHBIX KOHIIEHTpALUi (MapIUaibHbIX TaBICHUN).
IIpu 713K koHctanTa paBHOBecus peakiuu 2HI = H, + 1, K=0,0156. Haiitu
PaBHOBECHBIE KOHIIEHTpAIlMM BELIECTB, €CIM HCcXOoAHas KoHueHTpaus HI
0,4 monp/m.

3ansitue S. CkopocTb XUMHYECKHX peaKIuii
Teopemuueckue 6onpocvl 01 NPeo8apumMenbHOU NOO20MOBKU K 3AHAMUIO:
CpeAHsisl CKOPOCTh F'OMOTE€HHBIX M T'e€TepOreHHbIX pPEaKLui; UCTHUHHAs (MIHOBEHHAs)
CKOpOCTbh; 3aKOH JEHCTBYIOINX Macc; KHHETUYECKOE YpaBHEHHE; KOHCTAHTAa CKOPOCTH,
HOPSAKM PEaKIMM; CIO0XKHbIE U MPOCTbIE PEaKIMU; MOJEKYJISIPHOCTD; MpaBuio BaHT-
I'odpda, TemneparypHbiii KO3hUIMEHT CKOPOCTH; ypaBHEHUE AppeHHyca, IHEprus
aKTUBAlLlUU, MPEIIKCIIOHEHIIMAIBHBI MHOXUTENb, KUHETUYECKass Kiaccupukauus
pEaKIUu.
Vnpasxcnenus u 3a0auu:

1. CpenHsst CKOPOCTh peakuK. 3aKOH JAEHCTBYIOLINX Macc.

Koucranta ckopoctn peakimu 2N,Oqy —> 2Ny + Oypy  mpu 1173 K pasna 5-10™

-Moutb -Mun . HauanbHas KOHIIeHTpalus okcua azora (l) cocraBnser 3,2 MOJb/II.

Omnpeznenure Ha4aIbHYI0 CKOPOCTh PEAKLMM NPHU JaHHOM TEMIIEpAType U CKOPOCTh

pEaKIMK B MOMEHT BpEMEHH, Koraa crenenb pasnoxkenus N,O coctasur 25%.
2. Ilopsnok peakunu. Kunernueckoe ypaBHEHHE.

1) HauanbHas ckopocTh razoBoil peakuun 2A; + 3By — D() 3aBucur ot

KOHIICHTPALIMU pPEeareHTOB CIEIYIOUIMM 00pa3oMm:
Ca, MOJIB/JI 0,2 0,5 1,2 1,2
Cg, MOJIB/1 0,2 0,2 0,8 1,0
v, Mome-n -¢t | 0,32] 032 | 1,28 | 16
Onpenenute YacTHBIE MOPSAIKHU [0 peareHTam, oOIIMiA MOPSIOK peakuuu. SIBisercs
M JaHHas peakuus npoctoii? CocTaBbTe KMHETHUECKOE YPAaBHEHHE ITOM peakluH,
OIIPEIeIUTE KOHCTAHTY CKOPOCTH aHAIMTUYECKUM U rpa)udecKuM criocodamu.
*2) Ilpu nccnenoBaHUM KHHETHKH Pa3JIoKEHUs IIEPOKCHIA BOAOPOAA MOTyUYEHbI
JaHHBIE:

T, MUH 0 |10 |20 |30
c(H20,), 25(09/0,32/0,12
MOJIB/JI

Onpenenute MOPSAIOK PEAKIIUU U KOHCTAHTY CKOPOCTH aHAIUTUICCKUM H
rpaguIecKuM Croco0aMu.
3. 3aBUCHMOCTbH CKOPOCTH PEAKIIUU OT KOHIICHTPAIUH (MTapHabHbIX JaBJICHUH )
peareHTOB.
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Kak m3menuTtcs ckopocts peakuuu 4NH; + 50, — 4NO + 6H,0 a) npu yBenuuennn
oOuiero naeieHust B 2 pasa, 0) NpM YMEHBUIEHUM KOHLIEHTPAaLMHU KHUCIOpoaa B 3
pasa, B) IpU YBEJIMUYECHUHU NapLUaIbHOTO JaBICHNUS aMMHUaka B 2 paza?

4. 3aBUCHUMOCTb CKOPOCTH PEAKLIMH OT TEMIIEPATYPBHI.
1) ITpu 353 K peakuus 3akanuuBaetcs 3a 20 ¢. CkonbKo aiautcs peakius mpu 293 K,

eClii TeMIepaTypHbId KO3 (UIIMEHT 3TOM peakiuu paBeH 2,5.

2) Ilpu uccnenoBaHUM KUHETUKU HEKOTOPOU pEeaKIMU MOTYyUYEHbI CIETYIONINE
JaHHBIE:

T,K 293 303 313
k-10°, j-moms ¢ 3,19 7,17 14,7
Onpenenure DJHEPTUI0 aKTHBAIMM PEAKIIMA W  TPEIIKCIIOHCHIIMAIBHBIN
MHOXHUTEJIb aHATUTHICCKAM U TpaPUIeCKUM CIIoco0aMu.
5. Bausgaue katann3aTopa Ha CKOPOCTh PEAKIIHH.
DHeprus aKTUBALMM PEaKlMU Pa3jioKeHUs aMMHaka 0e3 KaTaiau3aropa paBHa 296
k/[>x/Monb, a B MpUCYTCTBUU Kartanuzaropa (Boibdpama) — 163 kJx/mons. Bo
CKOJIBKO pa3 YBEJIWYHUTCS CKOPOCTh PEaKklMd B MPUCYTCTBUM KaTalld3aTopa IpHU
OJIHOUW U TOM ke TeMIrieparype?

3ansaTue 6. Cioco0bI BbIpa:keHHsI KOHIEHTPAIUM PacTBOPOB. PacTBopbI
HEJJICKTPOJIUTOB
Teopemuueckue 60npocwvl 015 npeodsapumenbHoU N0OO20MOBKU K 3aHAMUI0. TIECTh
CIOCOOOB  BBIPQKEHUS  KOHIIEHTPAlMU pacTBOpPoB  (ompeneneHus, (Hopmylibl);
PacTBOPUMOCTD; HACBHIILICHHBIC PACTBOPHI, MPABWIO «KpeCTa» Mg ® U pP; 3aKOH
HKBUBAJICHTOB JJII PAaCTBOPOB; KOJUIMTAaTUBHBIE CBOMCTBA pa30aBIICHHBIX PACTBOPOB
HE3JIEKTPOJIUTOB.
Vnpasxcnenus u 3a0aqu:
1. CiocoOb1 BeIpakKeHHS] KOHIIEHTPAIIMH PACTBOPOB
Jlan 10%-ublii pactBop cymbdara memu (p=1107 kr/m®). Paccumtaiite mis Hero
MOJISIPHYIO, HOPMaJIbHYI0, MOJISUIBHYIO KOHIIEHTpPALMM, TUTP, MOJIBHYIO JIOJIIO
CuSO,.
2. Pa3zbaBneHue U cMeNIMBaHUE PACTBOPOB PA3THMUYHON KOHIIEHTPAIUH
a) Kakoii 00bém ykcycHo#t oscceniun (80%-HOH) HEOOXOAMMO B3STh IS
npurotosiieHus 0,5 1 cTooBoro ykcyca (5%-HbI pacTBOp YKCYCHOM KHUCIIOTHI).
[I1OTHOCTh YKCYCHOW KHCIIOTHI M €€ PacTBOPOB MPAKTUYECKH PaBHA IUIOTHOCTU
BOJIbI.
6) Kakoit 06BEM 30%-HOro pacTBOpa a30THOH KHCIOTHL (p=1182 xr/m’)
notpedyercs ains npurorosiaenus 20 i 0,5 M pacTBopa 3TOM KUCIOTHI?
3. PactBOpuMOCTH
PactBopumocts AICl; mpu 0°C paBua 44,9 1, a npu 80°C — 48,6 r. KakoBa macca
COJIM, BBIMAJAOIMIEd B 0cafok, ecau 540 r HachILIEHHOTO pacTBOpa XJIOpHIA
alroMuHAA oxiaaauTh oT 80 no 0°C?
4. KonnmuratuBHbIE CBOKCTBA pa30aBIIEHHBIX PACTBOPOB HEAJIEKTPOJIUTOB
a) Bpiuncinre oCMOTHMYECKOE AaBJIEHUE pacTBOpa, cojaepsamero B 1,4 1 63 T
rroko3bl mpu 0°C.
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0) Bpruucnure naBneHWe BOASHOTO IMapa Haj pacTBOpPOM, coiepxamieMm 34,2 r
caxapa C;oH2,01; B 45 1 Boabl nipu 65°C, ecnu AaBiieHUME MapoB BOJABI MIPU 3TOU
Temmepatype pasuo 2,5-10* Ia.

B) PaccuuTaiiTe MOJIEKYISIPHYIO Maccy HEAJIEKTPOIUTa, €clii 28,5 T 3TOro BEllecTBa,
pPacTBOPEHHOT0 B 785 T' BOJIbI, BBI3BIBAIOT MOHM)XEHHUE JABJICHUS Mapa BOJAbI HAJl
pactBopoM Ha 52,37 Ila ipu 40°C. [JaBiieHre BOASHOIO mapa HajJ YUCTON BOJOM
IIpU 3TOU TemnepaTrype paBHo 7375,9 Ila.

r) Onpenenure TeMIiepaTypy KHUIIEHUS W 3aMep3aHus pacTBoOpa, cojepxkamiero 1 r
autpobensona CgHsNO, B 10 T 6en301ma. D0ymrockonuyeckasi 1 KpHOCKOTMYeCKas
KOHCTaHThl O€H30JIa COOTBETCTBEHHO paBHbI 2,57 u 5,1. TeMmneparypa KuleHus
yucroro 0enzoina 80,2°C, remnepatypa 3amep3anus 5,4°C.

3ansaTue 7. CBoiicTBa pa30aBJ/IeHHBIX PACTBOPOB 3JIEKTPOJINTOB
Teopemuueckue 6onpocel Ol NPeo8apUMenbHOU NOO20MOBKU K 3AHAMUIO!
nonoxkenuss TOJl; cuibHBIE U clabble DJIEKTPOJUTHI; CTENEHbh M KOHCTaHTa

JUCCOIMAlNM;  3aKOH  pazOamieHus  OcTBaliblla;  KOJUIMTAaTUBHBIE  CBOMCTBa

pa30aBJIEHHBIX PACTBOPOB 3JIEKTPOJIUTOB; U30TOHMYECKUI KO3(DPUIUEHT; MOHATHE 00

aKTUBHOCTH, KOd(QuUIMEHTEe aKTUBHOCTH, WOHHOW CHJIE pacTBOpa; MNPOU3BEICHUE

pPacTBOPUMOCTH, MOHHOE IPOU3BEICHUE BOJBI, BOJIOPOJHBIA IMOKa3aTelb, CTENECHb U

KOHCTaHTa TMAPOJIN3a, YPABHEHUS THAPOIN3A COJIEH.

Vnpaoicnenus u 3a0avu:

1. Beruncnenue cTeneHu JUCCOMUALNN 3JIEKTPOJIUTA 10 OCMOTUYECKOMY JIaBJICHUIO €T0

pacTtBopa.

PaccuunTaiite KaXkyIIyrocs CTEEeHb 3JeKTposmTHueckoi aucconuaruu LIC1 B 0,1 H
pacTBope cojii, eciii pactBop u3zoTtoHudeH ¢ 0,19 M pactBopom caxapa CioH»,0q1
npu 0°C.

2. BpruncieHue CTENneHW MUCCOLMAIIMU DJICKTPOJIUTA MO MOHUKEHUIO JAaBJICHUS IMapa

pPacTBOPUTENS HAJl PACTBOPOM.

JlaBienue HacwlmeHHOro mapa BogHoro pactsopa NaNO; (=8 %) pasuo 2268,8 I1a
npu 20°C. JlaBiieHME HACBIIICHHBIX MapoOB BOJABI NPU ATOW TEMIIEPATYpE PaBHO
2337,8 Ila. HaliguTe Kaxkyuryrocs CTENEHb JUCCOLMALIMM HUTpaTa HAaTpHUs B 3TOM
pacTBope.

3. Bbluucnenue H30TOHUYECKOTO KOI(DPUIMEHTA MO TMOBBIIMICHHIO TEMIEPaTyphl

KHUIIEHUS pacTBOPA.

PactBop, conepxkamuii 8§ r NaOH B 1000 r H,O, xunut npu 100,184°C. Onpenenute
n30TOHMYECKUH K03 duruent (s Boasl K, = 0,516).

4. BpluuciaeHue KOHIIEHTpAllMd HMOHOB B PAcTBOPE OJJICKTPOJIUTA TIO CTENEHU

JTUCCOIHALIHH.

Onpenenute koHuentpauno noHoB OH B 0,01 M pacTBope rujipokcuia aMMOHUS,
ecit Ky = 1,77-10°°. (mBy™Mst criocobamm)

5. Brruucnenue npousBeIeHUs] paCTBOPUMOCTH MaJOpacTBOPUMOTO JICKTPOJIUTA.
PactBopumocts AgisPO, (M = 418,58) B Bome mpu 20°C pasna 0,0065 r/m.
PaccunTaiiTe 3HaueHEe TPOU3BEAECHHS PACTBOPUMOCTH.

6. YcIioBHS BbINIQJIEHUS OCAJIKA.
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IIpoussenenne pactopumoct MQS mpu 25°C pasro 2,0-10 . OGpasyercst mu
ocagok MQS npu cmemienun paBHbIX 00beM0OB 0,004 H Mg(NO3), u 0,0006 H Na,S?
CreneHu AuCCOUALMY 3TUX JEKTPOIUTOB IPUHATH PABHBIMU €IMHUIIE.

7. Beruncnenune koHueHtpanuu nonoB OH 1o 3nauenuto pH pactBopa.
Paccuuraiite konnentpamuio nonoB OH B pactBope, pH koToporo paseH 6,28.

8. Beruucnenue pH pacTBopa ciiaboro 31eKTpoIuTa.
Onpenenute pH 0,17 v yxcycnoit kucinorel CH3COOH, koHCTaHTa aucconuanu
KoTOpOii paBHa 1,75-10 >,

9. BrluucieHue cTeneHu ruJipoau3a CoH.
Haiinute crenens rugponusa 0,001 # CH3COOK u pH storo pactBopa (K, =
1,75-10°).

10. Bpruucnenue cpegHero kod3(p@uIHUEHTa aKTUBHOCTU CHIJIBHOTO JJIEKTPOJIHTA IO

MOHHOM CHUJIE pacTBOpa.
B 1000 r Bogst pactBopeHo 0,01 mons AGNOj3. Onpenenure cpeanuiit koahuireHT
AKTUBHOCTU MOHOB B PacTBOpE.

11. Onpenenenue o0IIEH )KECTKOCTH BOJIBI.
PaccunraiiTe 0011y10 )KecTKOCTh BoJibl, eciu B 0,15 1 Boabl comepxutcs 16,20 mr
rujipokapOoHara Kamblus, 2,92 mr rugpokapOonarta maruaus, 11,10 mr xmopuna
Kanpuus 1 9,50 Mr Xsmopuaa Marausi.

3ansaTHe 8. DJIeKTPOXUMHYECKHE NPOLECChI
Teopemuueckue 6onpocevl Ol NPeo8apuUMenbHOU NOO20MOBKU K 3AHAMUIO!

CTaHJIAPTHBIN BOJIOPOAHBIN 3JEKTPO U CTAHIAPTHBIE ANEKTPOoAHbIe B OB-noTeHnumansr;

ycioBHs caMmonpou3BosibHOro npotekanuss OBP; ypaBnenue Hephcra; monsarue o0

oOpaTUMBIX M HEOOpAaTHUMBIX OJEKTPOJAax; TalbBaHWueckue snemeHTsl, I/C;

ANEKTPOJIMN3 PACIUIABOB M BOJHBIX PAcCTBOPOB; 3aKOHBI JJIEKTPOJIN3a; HANPsKEHUE

PA3JIOAKEHHUS]; TUIIBI U BUIBI KOPPO3HH, KOPPO3HS METAJJIOB B PA3JIMYHBIX YCIOBUSX.

Vnpasxcnenus u 3a0aqu:

1. CxeMbl raJibBaHUYECKUX JIEMEHTOB.

Metamner Cu, Cd u Fe momapHOo momemieHsl B pa30aBiICHHBIA PAacTBOP CEPHOM
KHCJIOTHI U COEIMHEHBI TPOBOJHUKOM. B mape ¢ KakuM MeTaioM KaJAMHUH SIBISETCA
aHogoMm? CocTaBbT€ CXEMbl JTHUX TaJbBAHMYECKUX DJIEMEHTOB, IPUBEIUTE
ypaBHEHUSI TOKOOOPA3YIOIIUX PEAKIIUMA.

2. Beruncnenue aneKTpoAHBIX MOTEHIHAIOB MeTaiuioB U D/1C ranbBaHUYECKOTO

DJIIEMEHTA.

Hanummre cxemy 3JEKTPOAHBIX MPOIECCOB M TOKOOOPA3YIOIIYIO PEAKIHIO IS
ranpBannyeckoro daemenTta: (—) Ni | NiCl, || CuCl, | Cu (+). Beraucnute ero 9/1C:
1) npu crannaptubix ycioBusx; 2) npu 20 °C u xonuentpauusx 0,01 M (Ni*) u 1
M (Cu®).

3. OnpenenieHre BO3MOXHOCTH MIPOTEKAHUS PEAKIIMU B TaJbBAHUYECKOM DJIEMEHTE.
Ncxonss w3 3HAYeHUM CTaHAAPTHBIX JJICKTPOJHBIX TMOTCHIIMATIOB TMOKAXKHUTE,
BO3MOXHO JIM CAMONPOU3BOJIbHOE MPOTEKAHUE PEAKIUW B TAIbBAHUYECKOM
AJIEMEHTE MPY CTaHIAPTHBIX YCIOBUSIX:

Fe + Cd** — Cd + Fe*".
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Brraucnure nsmenenue 3Hepruu [ m66ca, KOHCTAaHTY PaBHOBECHSI, COCTABBTE CXEMY
rajqbBaHUYECKOTO 3eMeHTa. CaenanTe BbIBOBI.

4. 3aKOHBI BIEKTPOIU3A.
1) CocrtaBbTe ypaBHEHHMs DJIEKTPOJIM3a BOJHBIX PACTBOPOB Ccylib(aTa HaTpus,
XJIOpUJA MEJIN.
2) Jlns mosydeHus: MHKA 3JIEKTPOJIM30M UCIOJIb3YIOT MOJKUCICHHBIA BOJIHBIN 1M
pactBop ZnSO,. Ilpouecc mpoBoasar npu 35°C, mioTHocTH KatogHoro Toka 400
A/M* n HanpspkeHud 2,5 B. CoctaBbTe ypaBHEHHS 3JIEKTPOIH3a (KaToa — LIMHKOBBIH,
aHOJl — MHEPTHBIN). Beruncnure 00bEM HCXOIHOTO PacTBOpPA U BpeMs, HEOOXOAUMbIE
tst Beigenenus 100 kr nmuaka Ha 10 kaTomax miaomaabio 2 M° KaKIbIi, €CIIU BBIXO/I
1o ToKy 94%.

5. Koppo3us meTamios.
JIBa >xene3HbIX Belpa (OLMHKOBAHHOE U JIY)KEHOE) HMCIOJB3YIOTCS JUIsl XpaHECHUS
BoAbl. Kakoe Benpo BBIMIET W3 CTPOsS paHbIIE BCIEACTBUE Koppo3uu? OTBET
WUTFOCTPUPYUTE CXeMaMU KOPPO3UOHHBIX MIPOLIECCOB U YPABHEHUSAMU PEAKIIHIA.



