Vil

| 7 m v ] vi [ Vi
Ly 1 |H 1| NMepnoanyeckasa cucTeMa XMMUYeCcKux anemeHToB | He 2
1,00795 D‘ n Mer,eneeBa 4,002602
80A0DPOA, o renuu
1l 2 Li 3} Be 41 B 51 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
MTHiA Gepunnun 6op yrnepoa asor KNCTIOPOZ, Top HEOH
| 3 | Na 11 Mg 12 | Al 13| Si 14 P 15| 8 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MmarHu anOMUHWA KPEMHUI docop cepa Xnop aproH
V| 4]K 19 Ca 20 | Sc 21| Ti 22 v 23 i Cr 24 |Mn 25| Fe 26 |Co 27 | Ni 28
39,0083 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbuuu CKaHAWN TUTaH saHapuv Xpom MapraHey 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 rannui repmMaHuis MbILLSK cenex Gpom KPUNTOH
V|6 |Rb 37 Sr 3BlY 39| Zr 40 Nb 41| Mo 42 | Tc 43 | Ru 44 |Rh 45| Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pybuaui CTPOHLMA UTTPUG LINPKOHN#A Huo6uMi MonvbaeH TEXHeuwiA pyTeHuMA poaui nannagwi
7 |Ag 47/Cd 48 | In 49| Sn 50 Sbh 51| Te 52 || 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMUi MHAWA onoso cypeMa Tennyp nos, KCEHOH
VI{ 8 | Cs 55| Ba 56 | La 57| Hf 72 Ta 73| W 74 | Re 75 | Os 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
yesui Bapun NaHTaH x racdHun TaHTan Bonbppam pPEeHNA ocMun wpuanGa nnatusa
9 |Au 79 Hg 80| TIl 81{ Pb 82 Bi 83 | Po 84 | At 85 | Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
301070 PTYTh Tannui cBWHeU BUCMYT nonoxuy acrat pagox
Vii{ 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]
paHumin pagui aKTUHWiA xx | pesepdopanid | AyGHuA cuboprui Bopui xaccun MeATHepuA | napMWTaaTui
11| Rg 111 Cn 112 113 FI 114 115 | Lv 116 117 118
[272] [285] [289] [293]
peHTresun | KonepHuymin dreposun vBEpMOpUIA
X faHTaHousbi
Ce 58| Pr 59 [Nd 60| Pm 61| Sm 62| Eu 63| Gd 64 | Tb 65\ Dy 66| Ho 67| Er 68 Tm69 | Yb 70| Lu 71
140,1 140,9 1442 [145] 150,4 151,9 157,3 158,9 162,5 164,9 167.3 168,9 173,0 174,9
uepui npaseodum | Heoawm | npoMeTWd | camapwi | esponui | raponuuuid | TepBuit | awcnposwi | ronbmui | 3pbun Tynua uTTepbuit | nioteumi
XX aKTMHOUAbI
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]
TOpUI NPOTaKTUHWA | ypaH HEeNTyHuMn NNYTOHW#A | aMepuumMia| Kiopui 6epknui | kKanugopHUA | 3RHLITEAHNA | pepmvi | MeHaenesui | HoBenwi | oypeHcui
Psipa akTUBHOCTY METannoB / 3NeKTPUYECKUIA PSA HANPSHKeHUA
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 METANNOB YMEHbLLAETCA
PaCcTBOPUMOCTL KMCNOT, COMNel U OCHOBaKWA B Boae
NoHbl H* [NH.'|K* [Na® |Ag |Ba® |[Ca® [Mg?*|Mn?*|Zn*" [Ni**|Sn®* |Pb**|Cu®*|Hg* [Hg,* |[Fe* |[Fe®" |AIP"|Cr®
OH™ PIPIP|-{ P M{M|H|H|H|HIH!I!H}| - - H{H|H|H
NOs plp|PlP|P|P|P|P|P|P|P|P|{P|P|P| - |P|P|P|P
F plP|P/P|{PIM|H|[M|[PIH|P|P|M|P|-|M|M|H|M|M
cr plPpIlPlP|H|P|P|P|P|P|P|P|{M|P|P|H|P|P|P]|P
Br- plepiPplP|H{P{P|P|lP|P|P|IP {M|P|M|H|P|P|P|P
5 plP|P|P|H{P|P|P|P|P|P|P|H|-|H|H]|P|=-|P|P
S P|.P|P|P|H - - | H|H|H|H|H|H|H|H|H|H|-]|-
SO PIPIPIPIM[M|{M|{M|{H|{M|H|-|H|=-|~-]|=-|M|~-|-]-
SO0 P|P|P|[PIM{H|M|P|P{P|P|IP|H|P|P|M|P|P|P|P
COs*” PIPI{P/P|H|H|H|H|H|H|-{-|H|=-|=-|H|H|=-]-]-
Si0s* H| - |[P/P|H{H|H|HI/H|H|H|-|H|~-|-1~-]H|=-]-]-
PO plP|PIPIHIH|H|H|H H|{HIH}|H{HIH H H|H|H|H
CHscoO0™ |P| P |P|P|P|P|P|P|P|P|PIlP|P|P|{P|M|P|P|P]|P

P — pacTteopumoe (bonbiwe 10 r Ha 1000 r BoAwl)

H — HepacTBopumoe {MeHbile 0,01 r #a 1000 r Boab!)

M — manopacteopumoe (ot 10 r go 0,01 r #a 1000 r soabl)
— — BeLWecTBO pasnaraeTcst BOAOW WK He cyLlecTsyeT

i 3amaua 2. «XUMHUYECKHE HCTOYHHKH TOKa»
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BAPUAHT 10

3apava 1. «Crapslii peakTUB» (20 6as10B)

Crynent Hukura Haiies Ha moyike 2 CKISTHKY ¢ HeU3BECTHBIMU pacTBopamy 6€3 Kpblkd. OH Cpocui y
1abopaHTa, Y4TO JTO 33 PEaKTHBEI, a TOT OTBETHI, YTO B TOYHOCTH HE [IOMHMT, IIOMHUT TOJBKO, YTO B
obenx OaHKax HAXOIATCS pacTBOPSHI OJHOW W TOM XK€ CONM HICJIOYHOIO METAlla ¢ MAacCOBOH HoNeH
katroHa 42.1% u oaHa u3 GaHOK CTOHUT 3/IeCh JOBOJBFHO JIABHO, a Jpyras HejlaBHO. B pacnopsbkeHuu
Huxurtel oxazanucs Toyibko pactBop menoud (NaOH), a takke M3BECTKOBas BOJA U COJISHAs KUCIIOTA.
Ilpu n0GaBieHUM K HEHU3BECTHBIM PAacTBOPAM IINETOYH BHIAMMBIX HM3MEHEHMH He npousonuio. Ilpu
H00aBJICHUM KHCJIOTH K IABHO CTOSIIEMY pacTBOPY BBLAENMICA ra3 Oe3 LBeTa W 3amaxa, a Ipu
N00aBIEHHH K CBEXEMY PAacTBOPY — ra3 He Bbllemwiics. HUKuTa oueHb yAMBHIICA M NPOBEN €Ille OJUH
skcrepument. OH oToOpait mo 100 M1 KaXI0ro U3 pacTBOPOB M ynapuia MX. Macca TBepIoro ocratka B
nepBoM ciydae okasanack 4.96 r, a Bo BTopoM 3.28 r. Teepapie ocratku HukuTa CHOBa pacTBOPWI M
00paboTai pacTBOpHI H3BECTKOBOH BOJOM. B pesyinbrare B nepoM cnyuae Bemano 5,10 r ocanka, a BO
Bropom 3.10 r. OcrtaTtku mocie ynapuBaHHs pacTBOpoB HHKHTa IPOKaIWIL, B PE3yIbTaTe MAcca OJTHOTO
ymensimiack Ha 0.18 r, a Broporo He m3MeHmIach. Brinasuye mociie 0OpabOTKHM M3BECTKOBOM BOJOM
ocanky HukHTa Tak ke NpOKaIuil, B pe3ylbTaTe Macca OJJHOTo yMeHbuwiack Ha 0.88 r, a BToporo ne
u3MeHmWIach. [Ipemnoxure BO3MOXHBIM coctaB coid. Onpelnennre MOJSPHBIE KOHIEHTPAUMH M
MAacCOBBIE JOJIH BEIIECTB B MCXOJHBIX PACTBOPaX (IUTOTHOCTH pACTBOPOB IIPHMUTE PaBHOM 1 I/mi).

(20 6anu10B)

Ha naHHBI MOMEHT B pa3jIMYHBIX 3JCKTPOHHBIX YCTPOHWCTBAaX B KadeCTBE OJJIEMEHTOB IITHTaHMS
MCIONB3YIOTCS XHMHYCCKHE HCTOYHHKHM TOKa (OaTaped M aKKyMyJATOpBHI), B KOTOPBIX 3JHEPrHs
XUMMYECKUX PeaKiyil IPeBpanlaeTcs B 3IEKTPUIECKYIO 3Hepruro. IIpuHuun paboThl TAKUX UCTOYHMKOB
Toka ocnoBaH Ha OBP, nmporekarommx BHYTpU OaTapeu (aKKyMmynsaTopa), IPH 3TOM DJIEKTPOHBI OT
BOCCTAaHOBUTENS K OKHCIUTEIIIO IIEPEHOCATCS Yepe3 BHEIIHIOK 3JICKTPUYECKYIO LENb.

FOnw1it uExedep bops co3man 3meKTpOHHOE YCTPOHCTBO, KOTOPOE INIAMUT KoTa B OTCyTcTBUE bopu. Jlns
CO3/1aHUs XMMHYECKOTO0 HCTOYHHKA TOKa bops HCIONIB30BAJI T€ PEAKTUBBI, KOTOPBIE CyMEI HAWTH.

B xox 65110 mymieHo 6e10e KPUCTLTHYeCKOoe BEUIECTBO, OANUCAHHOE KaK AD, TIpH 3TOM Ha DTHKETKE
JIOTIONHUTEIBHO OBUIO yKa3aHo «w{A) = 52,35 9%; w(B) = 47,65 %».

Bops nposen anekrponus 82,41 r 20 %-ro BoxsOro pacreopa Bewectsa Ab (¢ mnotnoctsio 1,13 r/em’) B
pasJeNeHHol HICKTPOIMTHYECKO siaeiike. bops oTmeTwn, 4TO Ha aHOjAE M KaTode HabIoaaioch
BBIJENEHHE I'a30B, a JUIS aHau3a MojydeHHoro pacrBopa bops obparmics x apyry XxuMuxy. ToT cMor
CKa3aTh JIMUIb, YTO ITOJYYCHHBIM PACTBOP ABJISIETCS PACTBOPOM CHIIBHOI'O OCHOBaHMA, C MaCCOBOM JONEH
BellecTBa B pacTBope 16,67 %.



['a3, oOpaszoBaBmIMiics B XO0J€ aHOJHOIO Iipollecca, bopsd MpolycTun depe3 NOJIy4YEHHBIA pacTBOp, : 1. Buli(2 eq) H, Pd/C
JoBe/IcHHBIH 1o kumeHus. Ilocne oxnaxaeHus pacTBopa bopsa cobpan 06pa30BaBIHI/II/IC$I OeJibIi

y
vy
Y
O

KPHUCTA/UTMYECKHI OCaloK M B JAlbHEHIIEM HCIIOIB30BAl €To B paboTe Gatapen. s .g, - z 2.CHjl (2 eq)) Pb(OAC),

Jl1st IoJTyYeHHs BTOPOro KOMIIOHEHTa OaTaper Bops HCHONb30BAN 3aBajIsBIIHECS B KIAJOBKE TBO3IMH,

IIpYUYEM OH 3aMETHJI, YTO OHH XOPOIIO IPUTATHBAKOTCS JIEXKAUIMM 110 COCEICTBY MAarHUTOM. DT I'BO3]U Q OH ? MCPBA
bopst MOMeCTHA B PACTBOP XJIOPHOTO >KeJe3a, KOTOPOE I03aMMCTBOBAN Yy OTLA-pajUONIOOUTES. MCPBA = o

Tonyuennpni pacTBOp ObUT OTGUIBTPOBAH OT HEPACTBOPHMBIX IpUMecel M HUCIONb30BaH B paboTe &

Oarapen. CH, ? -
Onpenenure coctas BeliectBa AB. OTBeT noATBEpATE PaCUETaAMHU. @\ - E - 3 D
3anuIuTe ypaBHEHHS BCEX ONMMCAHHBIX PeaKIUi.

CH
3anuiuTe MOJIEKYJIIpPHOE YpaBHEHHE PEeakKiluy, Jiexaliel B ocHoBe paboThl Oarapen. 3anuiIuTe HOHHO-

JJIEKTPOHHBIE YPaBHEHHWSA IPOIECCOB OKUCICHHS] U BOCCTAHOBJICHHS, JIEKAIIMX B OCHOBE DPEaKIIUH,
npoTekaroieit B 6arapee.
Ha xakoe BpeMs paboThl yCTpOHCTBa XBaTHUT IoJydeHHOro u3 Ab BemiecTBa, ecim M3BECTHO, 4TO

Cpe/IHSS CHJIA TOKa B HeM cocTapiseT 0,25A7 (3apsi 1eKTpona g, - = —1,6 * 1077 Ku).
CunraiiTe, YTO BBIXOJIBI BCEX MPEACTABICHHbBIX peaknuii paBusbl 100%.
\/3anaua 4. «Munepan» (20 6a,108B)

Ilpu npoxammBaHuy OeCHBETHOrO IPHUPOJHOrO MHUHEpala €ro macca yMmeHsbmaercs Ha 21,73%, a
BBIICIISIONIMICA MPOIYKT IIOJHOCTHIO MOIJIONIAETCS KOHUEHTPUPOBAHHON cepHOM kucnotoi. [Ipoba
MHHEpaJla OKpalIuBaeT IiaMs B ¢puoneToBbli 1BeT. O6paboTKa MUHepaia KOHIEHTPUPOBAHHON CEpHOM
KHCJIOTOW TPHUBOJUT K BBUICIEHUIO ra3a, XOpOIIO pacTBOPUMOIO B BOJAC H HE BbBI3BIBAIOILErO
TIOMYTHEHMSI U3BECTKOBOH BOJbL. MUHEpand HOJIHOCTBIO pacTBOpsieTcs B BOJE, oOpa3ys OeCLIBETHBIN
pactBop. [Ipu neiicTBUU Ha pacTBOp MHHEpasIa U30BITKOM pacTBOPOB Xjiopyuja Oapus U HUTpara cepebpa
BBINQ/IAI0T HEPACTBOPUMBIE B KHCIIOTAX OeJIble OCaJIK{, MAcChl KOTOPBIX COOTHOCATCS Kak 1.6 : 1, a npu
JICHCTBUH pacTBOpa WICJIOYHM BhIagacT OeNblif 0CaloK, paCTBOPHUMBIN B KHCIIOTaX, HO HE B HU30BITKE
mienoyn. IIpH nmpoxanuBaHUKM 3TOro ocajaka ero Macca yMmenbmaercs Ha 31,03%. Onpenenute cocras
MHUHEpaNa, NPUBEINTE YpaBHEHHUS BCEX YKa3aHHBIX B YCIIOBHHM 3ajadd peakuuid. Kak Ha3pIBaeTCs 3TOT
MHUHEpai?

3anaua 3. (20 6anu0B)

JIns Ka4eCTBEHHOTO aHaJIM3a CoJlepiKalled HEKOTOPOe KOIMYECTBO Kpe30ja CMECH CIIOXKHBIX 3¢upoB X
u Y, 00pa3oBaHHBIX OJHUM CIHPTOM M JBYMs Pa3HbIMH OJHOOCHOBHBIMU KapOOHOBBIMHU KHCJIOTAMH,
IPOBEITH Cleaytomue 3xcnepuMenTsl. [lopimio Takoi cMecn Maccoit 36 r obpabotanu 16% pactBopoM
THAPOKCH/IA HATPUs, Ha KOJIMYeCTBeHHOe B3ammojeicTeuie nouuio 100 r pactBopa menodu. Takyio xe
NOPLHUIO UCXOJHOW CMECH Pa3/eiUiIM Ha JIBE PaBHBIE YACTH, IepBYIO 0OpaboTany u30bITKOM OPOMHOM
BOABI M mony4duiau 34,5 r ocaaka, a BTopyro oOpabotanu n30bITKOM peakTuBa TosieHca, BbINABLIUH
0CaJioK OTHUIBTPOBATM M BHICYIIWNIH, ero Macca cocraBmwia 20,35 r. OOpaboTka sTOro ocaaxa
U30BITKOM COJITHOM KMCJIOTHI YMEHbIIAeT ero Maccy Ha 11,67%. YcraHoBute cTpykryphl 2¢gupos X u 'Y
¥ HallMIIHUTE YPAaBHEHUS OIMCAHHBIX PEAKLUH.

\JBanaqa 5. (20 6ans0B)

Pacummdpyiite memouky npeBpalleHdil, ecnud u3BecTHO, uTo 5,4 . coenuHeHus B cnocobHO
npopearupoBarh ¢ 7,3 T XJopoBoiopoia ¢ oOpazoBanueM juxiopuzaa. Ilpeanoxxkure MexaHH3M
obpazoBanus E u3 D.
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