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I |1|H 1| NMepuoauueckasn cucremMa XMMUYeCKMx anemenTos |He 2
BOAOPOA Tt renui

tl 2 L 3| Be 4| B 5[C 6 N 710 8 | F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
MTWA Gepunnui Gop yrnepoa asor KMCNOpoa drop HEOH

M| 3 | Na 11 Mg 12| Al 13] Si 14 P 151 8 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTPWA MarHwi AMOMUHWA__ | KpDeMHW#A ¢ocgop cepa Xnop AproH

wWi4|K .19Ca 207 Sc 21| Ti 22 v 23| Cr 24 |Mn 25| Fe 26 | Co 27| Ni 28
39,0983 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbuui ckaHAWA TATaH _saHaaui Xpom maprasey xeneso kobanbT Hukenb

5§ |Cu 29 Zn 30| Ga 31{Ge 32 As 33| Se 34 | Br 35 | Kr 36
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
meab LMHK rannmia repmatnit MbILUbSK cenex Gpom KPUATOH ‘

V|6 |Rb 37 Sr 38i{Y 39| Zr 40 Nb 41{Mo 42 |Tc 43|Ru 4 |Rh 45|Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pyGnani CTPOHUMA wTTpNiA LUWPKOHWUA HUODMiA monubaer TexHeuni pyTeHuit pogvi nannaguwi

7|Ag 47/ Cd 48| In 49! Sn 50 Sb 51| Te 52 11 63| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMuA NHANA ONoBO cypbma Tenyp nog KCEHOH

Vi| 8|Cs 55 Ba 56]|La 57| Hf 72 Ta 73| W 74 |[Re 75/0s 76 |Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesun Gapwi NaHTaH x racpHuit TaHTan Bonspam peHui ocMui npuani nnavuHa

9 |Au 79 Hg 80Tl 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 {209] [210] [222]
3001070 PryTH Tannui cBnHey BUCMYT NONOHKIA acrav panoH

Vil 10 | Fr 87| Ra 88 | Ac 89| Rf 104 Db 105(Sg 106 |Bh 107 |Hs 108 | Mt 109 Ds 110
{223] [226] [227] {261] [262] [266] [269] [269] [268] [271]
cpaHymi pagwii aKTuHuiA xx | pesepdopauin | ayGHwi cuboprui Gopwui xaccui MeiTHepUA  |napMusTanTui

11| Rg 111 Cn 112 113| Fl 114 115| Lv 116 117 118
[272} [285] [289] {293]
PEHTreHUiA | xonepHuuvid dneposuit NVBEPMOpWiA
X naHraHouasl )

Ce 58/ Pr 59 [ Nd60{Pm 61| Sm 62/ Eu 63| Gd 64 | Tb 65| Dy 66 | Ho 67| Er 68 Tm69|Yb 70| Lu 71

1401 140,9 1442 [145] 150,4 161,9 157,3 158,9 162,5 164,9 157,3 168,9 173,0 1749

uepwi npaseoaum | Heogum | npometwii | camapuir | esponuid | ragonuumnii | Tepbui | ancnposwd | ronemui | apbuit TYNWH wTTepbuii | nmoteunin

XX aKTUHONABI

Th 90|Pa 91|U 92|Np 93 |Pu 94{Am 95/Cm 96|/Bk 97 |Cf 98 |Es 99|Fm100|Md 101{No 102|Lr 103

232,0 | 231,0 238,0 | [237] [244] {243} [247)] [247] [251] [252] [257] {258] [259] [262]

TopuiA | npotaxtutui ] ypaH HeNTyHWH NNYTOHWiA | amepuinii| kiopui Gepknuit | kanudopHui | siiHwTerHWUN | depmui | MeHaenesui | Hobenwi | noypeHcuis

Psify akTUBHOCTH METaNNoB / INneKTPUYecKui psfi HaNPKeHUN
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pd Pt Au
aKTUBHOCTb METaNNO0B YMEHLLIAETCA g
PacTBOpUMOCTL KMCIIOT, COMnei M OCHOBaHUH# B Boae
WoHbI H* [NH K [Na* |Ag* |Ba?" [Ca®*|Mg? {Mn®*|Zn**[Ni**[Sn?*|Pb**|Cu**[Hg* |Hg,**|Fe** [Fe** [AI**|Cr*
OH™ PpliPIP|-|lP I M|M|{H|{H|HIH]|H]|H| - - HI{H|[H]|H
NOs~ plp|P{PlPlP|{PlP|P]|P]|P|P|P[P|P|-|PiP|P]|P
F plrp|elPplP|M{HIM|[P|H|P[P|IM|[P|-|M|[M[H|M|M
cr plepiplPiHlP|[P|{PlP|P|P|P[M|[P|P|H|P[P]|P|P
Br plep|plPp|lH]lP[P|[PlP]|P|P[P|M|[P|[M|H]|P|P|P]|P
r plp|piPplH|P|PlP|P|P]P|{P|H|[-|[H|H|P|-|P]P
s+ PplPiP|PIH| -} ~-f~]|H|H|H|H]JH}JH}]H]|H H|H{|-| -
S0+ pPlPiP|IPIMIM|M{M{H{M|H|-|H|-|--|M[-]-]-
S04~ plP(P|PIM|H|M|[P|P|PlP|{P|H|P|[P|M]|P|[P|P]|P
COs*” P{P|{P|P|H|H|{H|H|H|H|-|-|H|-]~-|H|H|]-]-1]-
Si0s* H{-|P|P|{H|H|[H]|H|[H|H|H|[-|H{~-| -] -|H|]-1]-]-
PO PP |P|PIHIHIH]|H HI{H|[H|H]|HIH]|H H H|H|H|H
CH,coo™ [Pl P |P|{P|P|P|P|lP|P|P|P{P|P|P|P|M|P|P|P]|P

P — pacTteopumoe (6onbwe 10 r Ha 1000 r Bozbl)

H — HepacTteopumoe (menbiue 0,01 r Ha 1000 r Boab!)

M — manopactsopumoe (ot 10 r go 0,01 r Ha 1000 r Boabl)
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IINCBMEHHAS PABOTA YYACTHHKA
OJIMMIIUA Ibl HIKOJIBHUKOB CIIoI'Y

20182019
3axmoYHTENLHBIN 3Tan

'PBYPI'CKHI I'OCY JAPCTBEHHBIA YHUBEPCUTET

6

IIpeamer (xommekc npeameroB) OMuMIMaIs! XUMHUA (10 KJIACCO)

Topox, B KOTopoM MpoBoguTes OmmMiHaza _ Cau — ﬂfm,,p(e/:) ,P 7
Jara _1%.0%.2019
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BAPHUAHT 10

3agaua 1. «Crapslii peakTHB» (20 6annoB)

Cryzment Hukura Hamesn Ha nojike 2 CIJISHKH C HEH3BECTHBIMM pacTBOpaMH 6e3 Kpblkd. OH CIPOCHT y
7abopaHTa, YTO 3TO 33 PEaKTUBBI, @ TOT OTBETHI, YTO B TOYHOCTH HE NOMHHT, IIOMHHT TOJIEKO, YTO B
o0enx OaHKax HaXOAATCA PAcCTBOPHI OJHON M TOH K€ CONHM ILENOYHOr0 MeTalla C MacCOBOM Ioieit
KaTuoHa 42.1% u ojgHa U3 GaHOK CTOMT 3JeCh AOBOJIGHO HAaBHO, a Apyrasd HeJaBHO. B pacrmopsbkeHHM
Huxutel oxazanuck Tojbko pacTBop menoun (NaOH), a taxoke M3BecTKOBas BOAAa M COJAHAs KHCIIOTA.
Ilpu noGaBieHHM K HEHM3BECTHBIM PacTBOpaM INENIOYM BHIMMBIX H3MEHEHHH He mpowmsonuto. IIpu
N00aBIeHNAM KHCIOTHI K JABHO CTOAINEMY PpacTBOpY Bhenmwica ra3 6e3 nBera M 3amaxa, a IpH
J00aBlIeHNH K CBEXEMY pacTBOpY — ras He Boienuica. Hukura odeHp yAMBHICA H IPOBEN elle OJUH
akcrepuMeHT. OH otoOpan no 100 M xaXxxxoro U3 pacTBOpOB U ynapui HX. Macca TBepaoro ocrarka B
IepBOM ciiyqae okazanack 4.96 r, a Bo Bropom 3.28 r. Teepasie octatku HukHTa CHOBa pacTBOpHIL H
o6paboTan pacTBOpHI H3BECTKOBOH BOOi. B pesynsrarte B mepBoM ciaydae sBemano 5,10 r ocanka, a Bo
BTopoM 3.10 r. Octarku nocie ynapuBanus pactsoposB Hukurta nmpokamal, B pe3ylabTate Macca OQHOIO
yMenpmmnack Ha 0.18 r, a BToporo He m3MeHwnIach. Brmasmue nocie o6paboOTKH H3BECTKOBOH BOJOH
ocankd HukHTa Tak e HPOKATWI, B pe3yJibTaTe Macca OJHOro yMeHbIIHnach Ha 0.88 r, a BToporo He
u3MeHmwIach. [Ipemioxure BO3MOXHBEIH coctaB conmd. OnpenenuTe MOJAPHBIC KOHLEHTPALHH H
MAcCCOBBIE JONTH BEIIECTB B HCXOJHBIX PacTBOpax (INIOTHOCTh PacTBOPOB IPHMHTE PaBHOM 1 r/min).

(20 6annoB)

Ha paHHBIf MOMEHT B pPasiIMYHBIX 3JCKTPOHHBIX YCTPONCTBAX B Ka4yeCTBE INEMEHTOB ITHTAHHS
HCIONB3YIOTCA XHMHYECKME HMCTOYHMKH TOKa (Oaraped M aKKyMyJIsTOphI), B KOTOPBIX JHEPrus
XHMHYECKHX peaKHii IpeBpallaeTcs B JeKTPAYECKyo 3Hepruto. IIpuaiun paboThl TaKMX HCTOYHHKOB
ToKka ocHoBaH Ha OBP, mporexarommx BHYTpd OaTapeu (akKyMyjasTopa), IPH 3TOM JJIEKTPOHBI OT
BOCCTaHOBHUTENA K OKUCIHTENIO NEPEHOCATCA 9epe3 BHEIIHIOK 3NEKTPUYECKYIO LIEMb.

—

‘\13a)1a=la 2. «XXHMHYEeCKHE HCTOIHAKH TOKA»

IOuwiit nrxerep bops co3pai 31eKTPOHHOE YCTPOHCTBO, KOTOPOE MIAAUT KoTa B OTCyTCTBHE bopu. Jlns
CO3JlaHHs XHMHUYECKOTO HCTOYHHMKA ToKa bops HCnonb30Bai T€ peakTHBEI, KOTOPBIC CyMeENl HAHTH.

B xox 6pu10 myIeHo 6ej10¢ KPUCTAUIMYECKOE BEIIECTBO, NONNNCAHHOE KaK AD, IpH 3TOM Ha 3THKETKE
JOTIOJIHATENBHO 6BUI0 YKazaHo «w{A) = 52,35 %; w(B) = 47,65 %».

Bops nposen anexrponu3s 82,41 r 20 %-ro BogHOTO pacTBopa Bemectsa Ab (¢ mrotHOCTEIO 1,13 r/CM3) B
pasneNeHHo IEKTPONIUTHICCKOM sAdeiike. Bops oTMermn, 4yro Ha aHOAE M KaToAe HaOIMOAAnoch
BEHIJIEJICHHE I'a30B, a JUIS aHAIM3a MOJIYYEHHOTO pacTBopa bops obpaTtuicsa K Ipyry XMMHKY. ToT cMor
CKa3aTh JIUIIb, YTO MOYUYECHHBIH paCTBOP SBJSETCS pacCTBOPOM CHJIBHOTO OCHOBAHHS, C MACCOBOM J0JIEH
BelnecTra B pactBope 16,67 %.



I'a3, oOpasoBaBinuiics B XOJ€ aHOTHOTO jpouecca, bops mpomycTun 4epes MONYyYCHHBIH pacTBOp,
IOBENEHHBIT No KumeHMs. llocie oxiaxaeHus pacTBopa bopsa coOGpan oOpasoBaBmuiics Oemblii
KPHCTALITMYECKHH OCAIOK U B NalbHEHIIEM HCIIONB30Ball €ro B paboTte Oarapeu.

Jina nonydeHus BTOporo KoMmoHeHTa Oataped Bops ucronb3oBain 3aBajsBIIMECS B KJIANOBKE TBO3/IH,
HpHYEM OH 3aMETHII, 9TO OHHM XOPOIIO NPUTATHBAIOTCA JISKAIIUM IO COCEICTBY MarHUTOM. DTH IBO3IH
Bops mOMECTHI B pacTBOp XJIOPHOTO JKele3a, KOTOpoe I03aMMCTBOBAN Y OTHA-PAIHOIHOOHTENS.
IMonydyennsit pacTBOop ObUT OTGHIBTPOBAH OT HEPACTBOPHMEBIX IpHMecedl M HCIONb30BaH B pabote
6arapen.

Onpenenmute coctas BemectBa Ab. OTBET MOATBEPAMTE pacyETaMH.

3anuIKTe YpPaBHEHHA BCEX OITMCAHHBIX PEAKIIHH.

3anummTe MOJIEKYJIAPHOE YPAaBHEHHE PEaKIiu, Jiexalneil B ocHOBe paboTsl 6atapeH. 3amumUTe HOHHO-
3JIEKTPOHHbIE YpaBHEHHs MPOLIECCOB OKHMCICHHS M BOCCTAHOBJICHHs, JIEXAIIUMX B OCHOBE PpEaKiMH,
npoTekalomei B 6arapee.

Ha xakoe Bpems paboTHI YCTpPO#HCTBAa XBaTHUT HONydYCHHOro H3 Ab BemecTBa, €cl¥ H3BECTHO, YTO

CpeaHss CHJIa TOKa B HeM coctaBisiet 0,25A7 (3apsx a1eKTpoHa g .- = —1,6 107 Kn).
Cunraiite, YTO BEIXOJIBI BCEX MPEACTABICHHEIX peaknuii paBHbl 100%.
% agaua 4. «Muuepam» (20 6an10B)

PH HPOKAIMBAaHMH GECIBETHOTO HPHPOJHOTO MHHEpala €ro Macca yMeHbmaercs Ha 21,73%, a
BBIAEISIOMUMIICA TPOAYKT MOJHOCTBIO IOTNOMIACTCA KOHIEHTPHPOBaHHOM cepHOM kucioToi. IIpoGa
MHHEepalia OKpallMBaeT IUlams B ¢puoneToBbii nper. O6paboTka MUHEpaia KOHIEHTPUPOBAHHOM cepHOH
KHCIIOTOM IPHUBOAMT K BBIJCNCHHIO TIa3a, XOPOIIO pPacTBOPHMOTO B BOAE M HE BbHI3BIBAIOINETO
NOMYTHEHHs H3BECTKOBOH BOABL. MuHepan HOJHOCTBIO PacTBOpSETCS B BoZAE, 00pasys OecuBETHBIA
pactsop. Ipu aelicTBUM HA pacTBOp MHHEpaia H3OBITKOM PacTBOPOB XJIopu/a 6apHs U HATpaTa cepedpa
BBINIA/IAl0T HEPACTBOPHMBIE B KHCIIOTAX Oelible OCaIKH, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a npu
JEHCTBHHA PacTBOpA MENOYM BHHIAJAET Oelblif OCAOK, PaCTBOPUMBIH B KHCIOTaX, HO HE B H3OLITKE
menoyd. [Ipy mpoKaqMBaHMHE 3TOro OcajKa ero Macca yMeHomaerca Ha 31,03%. Onpenenure cocras
MEHEpaja, IPHBEAUTE YPABHEHHA BCEX YKa3aHHBIX B YCJIOBHH 3aJaul peakuuii. Kak HaspBacTCs 3TOT
MuHepan?

Ry

— 3apauga 3. W‘\ (20 6a,10B)

JU1s Ka4eCTBEHHOrO aHAIN3a COJEPKAIIEH HEKOTOpOe KOJNMYECTBO Kpe30Jia CMECH CIOXKHBIX 3¢upos X
n Y, 06pa3oBaHHBEIX OJHHMM CIIMPTOM H JBYMS Pa3sHBIMH OJXHOOCHOBHBIMH KapOOHOBEIMH KHCIIOTaMH,
NpoBeNH ciexyiomue sxcnepuMenTsl. [lopuuio Takoil cMecH Maccot 36 r obpaGoramu 16% pactBopoM
THAPOKCHJIA HATPHs, Ha KOJIMYECTBEHHOE B3aumoneiicTeue nonuio 100 r pacteopa meno4n. Takyro xe
HOPLHIO MCXOJHON CMECH pa3fie/MiM Ha JBE paBHBIC YacTH, IepBYI0 o6paboTaiy M30LITKOM OPOMHOM
BOABI M mojyuwnd 34,5 r ocaika, a BTopylo obpaboTamu M306bITKOM peakTdBa TojuleHca, BHIIABIIHH
0CafioK OTQHILTPOBAIM M BHICYIIMIH, ero Macca cocrasuna 20,35 r. O6paGorka 3Toro ocaixa
H36BITKOM COJITHOM KHCIIOTHI YMEHbIIAeT ero Maccy Ha 11,67%. Ycranosure cTpyKTyphl 3¢upoB X u Y
U HalTUOIATE YPaBHECHUS ONMMCAaHHBIX PEaKLHH.

®3anaqa 5. (20 6aL108)

PacmmdpyiiTe I€MOYKy NpeBpalleHuii, ecaum H3BeCTHO, 4ro 5,4 r. coemuHeEHs B cnocoGHo
npopearupoBarh ¢ 7,3 r xiopoBojopoida ¢ obpazoBaHmeM mmxiopuzaa. Ilpemnoxure MexaHH3M
obpasopanus E u3 D.

1.Buli (2 eq.)
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2. CHsl (2 eq.)
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