[ 7w v v T v i Vil
b1 1 |H 1| Nepuoauuyeckan cucTeMa XMMUYECKUX aneMeHToB | He 2
1,00795 n N.MeH aeneeBa 4,002602
8000POA i renvi
I 2 | Li 3| Be 4B 5|C 6 N 710 8 | F 9 i Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
ANTHA Bepunnnii 6op yrnepoa asor KMCNOpog rop HEOH
M| 3 |Na 11 Mg 12 Al 13| Si 14 P 1518 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpuit MarHui AMIOMUHUA | KpeMHuii . cpocdop cepa Xnop aprox
v| 4 |K 19 Ca 20 | Sc 211 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
Kanma Kanbuni CKaHANA TUTaH BaHagui XpoMm mapratey xeneso xoBanbt 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 LUHK rannuin repMaHuin MbILLIBRK ceneH 6pom KPUNTOH
V|6 |[Rb 37 Sr 38}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
pybuaui CTpOHUMA WTTpUH LUMPKOHUA HWOGWH monubaer TexHeLmi pyTeHui poawi nannaavia
7 |Ag 47/Cd 48| In 491 Sn 50 Sbh 51| Te 52 |1 63| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KaamMuin VHAWRA OfloBO Cypoma Tennyp voa KCEeHOH
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
uesui Gapwi NaHTaH x ragoHui TaHTan BOnbpam pexni OCMUiA MpUgUA nnaTwHa
9|Au 79 Hg 80| T 81| Pb 82 Bi 83 | Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 20?,9 [209] [210} [222]
30n0T0 PTYTH Tannui cauHey BUCMYT nonoHuin acrar pagoH
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]
ppaHyui pagui akTuhwi xx | pesepcdopavi | ayBxui cuGoprnit Bopui Xaccuia MerTHepWA _ {AapMILTAZTUA
11| Rg 111 Cn 112 113| FI 114 116 | Lv 116 117 118
[272] {285] [289] [293]
peHTreHni | xonepHuuwit dneposui NMBEPMOpPUHA
X flaHTaHoug bt )
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 1649 167,3 168,9 173,0 1749
uepui npaseofwm | Heogum | npomeTwi | camapwi | esponui | ragonunwin | TepOwiA | aucnposwi | ronbmui | apbui TYNWiA wTTepbui | moteuui
XX aKTUHOWALI
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
2320 | 231,0 238,0 | {237] [244] [243] [247) [247] [251] [252] [257] [258] [259] [262]
TOopuiA | npotakTuHWi | ypaH HEeNTYHWiA | nnyToHwi | amepuuwni| Kiopui Gepxnuil | kanudopHuii | anHwTernui | epmuin | mexgenesuin | noGenwid | noypercui
Pap akTMBHOCTH MeTanfos / anexTpuyeckun psa HanpsokeHun
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 YMEHbLUAETCR g
PaCTBOpVIMOCTb KMUCNoT, conei u OCHOBaHWh B Boae
WoHbl H* INH4 (K" [Na* [Ag® [Ba®* [Ca®*|Mg? [Mn?*{Zn®*|Ni**[Sn®*|Pb?*|Cu*|Hg* |Hg[Fe** [Fe** |AI** [Cr**
OH™ PpiPiP|-|PIM{IM|[HjH|H|HIHIHI} - - H|H|H}|H
NO3 ple|plP|P|lP|lP|{P|P|P|P|{P|P|P|P|~-|P|P]|P]|P
F piPp|P|lP|lPI{M|H|M|P|[H|P[P|M|P|-|M|M|H|M[M
cr plP|P|lPlHjP{P|lP|PlP|P|P{M|P|P|H|P|P|P|P
Br- pleplPplPp|H|P|PlP|P|P|P[P|M|P|[M|H|[P|P|P|P
r plep|Pp|lP|H|{P|P|P|{P|P|{PIP|H|~-]|H|H]|P|-|P]|P
s+ P{P|PIPIH|{~-|-|-{H|H|H|H|H|H|[H|H|H|H}|-]|-
SO~ plPIPIPIM{IMIM|M|H|{M|H|-|H|[-f| -] -[M|~-]|-]-
S04~ PlPiP|P|M|[H|{M|P|P]|P|P|[P|H|P|P|{M]|]P|P|P]|P
COs3*” p{P|P|PI[H|H|H|H|H|H]|-|{=|H|=-|-IH]H|=-|=-]-
Si0s* H{i - |P|P|{H|H|H|{HI/H|H|H|-|H|-]| -] -|H]=-]-]|-
PO PI{P{P|PIH|H{[H{H HI{H|H|H]|H]|H]H H H|H|[H]H
CHcoO0™ [P| P (P|P|P|[P|P|P|P|P|P|P|P|P|P|M|P|[P|P|P

P — pacteopumoe (6onbwe 10 r Ha 1000 r sogw!)

H — HepacTBopumoe (meHbuie 0,01 r Ha 1000 r Bogw!)

M — manopacteopumoe (o1 10 r go 0,01 r Ha 1000 r sBoabt)
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BAPHAHT 10

3apaua 1. «Crapsbiii peakTHB» (20 6an10B)

Crynent HukuTa Halen Ha HOJIKe 2 CKISHKY C HEM3BECTHHIME pacTBopaMH 6e3 Kpeiiky. OH CIIpOCHI Yy
nabopaHTa, YTO 3TO 3a PEakTHBBI, a TOT OTBETHJI, YTO B TOYHOCTH HE IMOMHHT, IIOMHHT TOJIBKO, 4YTO B
o0enx GaHKax HAXOMATCA PAacTBOPHI OJHOM M TOH XK€ COJM INENOYHOro METajlia C MacCOBOH JOJeH
KatHoHa 42.1% u ofHa U3 GAHOK CTOMT 3[eCh JOBOJBLHO JaBHO, a Apyras HeJaBHO. B pacmopsokeHHH
Huxuth okasamich TobKo pactBop menoun (NaOH), a Taxoke #3BeCTKOBasg BOJa M COJNSHAsA KHCJIOTA.
Ilpu noGaBieHMH K HEW3BECTHBHIM pacTBOpaM IIENOYM BHAMMBIX H3MeHeHHMH He mpomsomuio. Ilpu
JNOOaBIEHHH KHCJIOTHI K JIABHO CTOSINEMY pacTBOPY BbINENMiICSA ras 6e3 nBera M 3amaxa, a IpH
J00OaBIIEHNH K CBEXEMY pacTBOpY — ra3 He Bblaenmwicsd. Hukura ouyeHsr yAMBHICA M IPOBEI €IIle OJUH
akcnepuMeHT. OH oTo6pan no 100 M1 KaXHZOro M3 pacTBOPOB M ynapui HX. Macca TBepaoro ocrarka B
IepBOM Cllydae oKasanach 4.96 r, a Bo BropoMm 3.28 r. Teepasie ocraTku Huxuta CHOBa pacTBOPHI H
06paGoTar pacTBOpHI H3BECTKOBO# BOJIO#. B pe3ynpTare B mepBoM ciydae Bemano 5,10 r ocaznka, a Bo
BTOpoM 3.10 r. OctaTku nocie ynapuBaHus pacTBopoB HukuTa mpokamdi, B pe3ylbTare Macca OJJHOro
ymenbmiack na 0.18 r, a Broporo He H3MeHwIach. Brmasimue nocie o6paboTKH M3BECTKOBOH BOJOH
ocanku HukuTa Tak e MpOKaIWI, B pe3yJibTaTe Macca ofHoro ymeHsmmnachk Ha 0.88 r, a Broporo He
u3MeHwnack. [Ipemnoxure BO3MOXHBIA cocTaB coimm. Omnpenenure MOJSPHBIE KOHUEHTpAllMH H
MACCOBBI€ JIOJIM BELIECTB B HCXOAHBIX PacTBOpaX (IUIOTHOCTH PaCTBOPOB PHMMTE paBHO# 1 r/mi).

(20 6annoB)

Ha panHbIi MOMEHT B pPa3jIHYHBIX 3JNEKTPOHHBIX YCTPOWCTBaX B Ka4yeCTBE 3JICMEHTOB ITHTAHUA
UCHONB3YIOTCA XHMHYECKHEe MCTOYHHKM Toka (6araped M akKyMyJIATOphI), B KOTOPEIX 3JHEPIHs
XAMHYECKHX PeaKMil NpeBpamaeTcs B SNEKTPHYECKYIO 3Hepruio. [IprHImMn paboThl TaKUX HCTOYHHKOB
Toka ocHoBan Ha OBP, nporekarommx BHyTpu OGaTapen (aKKyMymnaTOpa), IIPH 3TOM JJIEKTPOHBI OT
BOCCTaHOBUTEIA K OKHCIIMTEIIIO IIEPEHOCATCS Yepe3 BHELIHIOW 3JEKTPHYECKYIO HETIb.

3agaua 2. «XuMHYICCKHE HCTOYHHKH TOKA»

IOusI1 nxenep Bops co3gat 31eKTpOHHOE YCTPOMCTBO, KOTOPOE IIAamuT KoTa B oTcyTcTBHE bopn. [l
CO3JaHHSA XUMHYESCKOTO HCTOYHHMKA TOKA Bops HCIOIB30Bal T€ peaKTHBEIL, KOTOPBIE CYMEI HAHTH.

B xoa 6bUT0 MyIIeHO Oetoe KPHCTALIHYECKOE BELIECTBO, MOANHCaHHOe KaK Ab, pp-3T0M Ha STHKETKE
JOTIONTHATENBHO OBUTO YKa3aHo «w{A) = 52,35 0; w(B) = 47,65 %o». 2

Bops mposen anextponns 82,41 r 20 %-ro BoxHOro pactBopa Bemectsa Ab (¢ mwiorHOCTEIO 1,13 r/em’) B
pa3/ICICHHOM 3JJIEKTPONIMTHYECKOM sueiike. Bops OTMeTHN, YTO Ha aHOJE M KaToZe Habioaanoch
BBIAEJICHHE Ta30B, a JUId aHaIHM3a MOJydeHHOro pactBopa bops obpatmics k apyry xumuKy. Tot cMor
CKa3aTh JIMINb, YTO MOJYYEHHBI pacTBOP SABIAETCA PaCTBOPOM CHIIBHOTO OCHOBaHHS, C MaCCOBOM JoNei
BeliecTBa B pactBope 16,67 %. ’



I'a3, obpasoBaBiuMiics B XOJle aHOAHOrO Mpolecca, bops HpoIyCTHI Yepe3 HOIYYEHHBIA pacTBOp,
noBeneHnbi jo kumnenws. Ilocne oxnaxaeHns pactBopa bopsi coOpan obpasopaBmumiics Oenblit
KPHCTALTHYECKHH OCaJIOK U B JalbHENIIeM HCIIOIb30Ball €ro B pabote 6arapeu.
Jlnsa mosydeHusi BTOPOro KOMIIOHEHTa Gatapen bops MCHonb30Bai 3aBajisiBHIMECS B KIANOBKE IBO3JH,
HpHYEM OH 3aMETHJI, YTO OHHM XOPOIIO MPHUTATHBAIOTCS JIEXKAIIMM 110 COCEACTBY MarHUTOM. OTH I'BO3IH
Bopsi moMecTwsi B pacTBOp XJIOPHOTO Xeljie3a, KOTOPOE II03aHMCTBOBal Y OTIa-pagMOIIOOHTEN.
IMonyuenHsli pacTBop GbUI OTQUMILTPOBaH OT HEPACTBOPHMBEIX NpHMeced M HCIIOL30BaH B pabote
6arapeu.
Onpenenure coctas BemecTBa Ab. OTBET NOATBEPAUTE pacyeTaMH.
3anuinvTe ypaBHEHHS BCEX OIMCAHHBIX PEaKIIMii.
SanuinyTe MONEKYJIPHOE YpaBHEHUE peaKiuy, Jexamneii B ocHoBe paboTel 6aTapen. 3allMIIHTE HOHHO-
SJIEKTPOHHBIC YPaBHEHHA MPOHECCOB OKMCIECHHS M BOCCTAHOBJICHHS, JICKAMHX B OCHOBE PEaKiluy,
nporekarolneii B 6aTapee.
Ha xaxoe Bpems paboOTBI ycTpo#HCTBa XBaTHT Noay4eHHoro M3 Ab BemecTsa, ecnu HM3BECTHO, 4YTO
cpenHAs Cwia Toka B HeM coctaBiser 0,25A7 (3apsin anekTpoHa g,- = —1,6 107*?Kn).

CunTaiiTe, YTO BRIXOJBI BCEX NIPEACTaBNEHHBIX peakuuii paBHbI 100%.

3anauga 4. «MuHepaa» ‘ (20 6annoB)

IIpn mpoxanuBaHuuM GECLHBETHOro INPHUPOJHOTO MHHEpala ero Macca yMeHbImaerca Ha 21,73%, a
BBIJICTIAIOMANCS MPOAYKT IONHOCTHIO MOMJIONIAeTCs KOHIEHTPHPOBaHHOM cepHod kucnoroi. IIpo6Ga
MHHepajia OKpalluBaeT Iuiams B ¢pHoseToBslH 1BeT. O6paboTKa MUHEpala KOHIICHTPHPOBAHHON CEpHOMH
KHCIIOTOM IIPMBOAMT K BBIICJICHHIO ra3a, XOpOIO pPacTBOPHMOIO B BOJE€ M HE BHI3BIBAIOIIErO
NOMYTHEHMSI M3BECTKOBOM BOIBI MuHepal MONHOCTBIO PacTBOpAETCA B Boje, oOpasys GecuBeTHBIN
pactsop. IIpu AeficTBHM Ha PacTBOp MHHEpala H3GBITKOM PacTBOPOB XJIopHaa 6apus H HUTparta cepebpa
BBIIAIAIOT HEPACTBOPHMEIE B KHCIOTaX Gelble 0Calku, MacChl KOTOPBIX COOTHOCATCS Kak 1.6 : 1, a mpu
NeifiCTBHH pacTBOpA IIECNOYM BHIIANACT Oelblif OCATOK, PaCTBOPHMEIA B KHCJIOTAax, HO HE B H30OBITKE
menoun. [Ipy mpoxanuBaHHE TOr0 OCaJKa ero Macca ymesrmaerca Ha 31,03%. Onpenenure cocras
MMHEpaNa, NpUBEIHTe YPABHCHHSA BCEX YKA3aHHBIX B YCJIOBHH 3ajayd peaknuii. Kak HassBaercsa ator
MuHepan?

3agava 3. (20 6ans0B)

JIns Ka4ecTBEHHOTO aHAIK3a COAEPXKAIIEH HEKOTOPOE KONMYECTBO KPe30ya CMECH CIIOXKHBIX 3¢HpoB X
u Y, 00pa30BaHHBIX OJHHM CIIMPTOM H JBYMS Pa3HBIMH OJHOOCHOBHBIMH KapOOHOBLIMH KHCJIOTaMH,
IpoBeNH CAEAYIOUHNE IKCIepuMeHTsL. TTopimio Takoi cMeck Maccoit 36 T obpaboram 16% pactBopoM
THIPOKCHUJIA HATpUs, Ha KOJMMYeCTBeHHOE B3auMopeiicTeue nomuio 100 r pactsopa menoyn. Takyio xe
HOPIHIO HCXOMHOM CMECH pasfie/UIA Ha JBE paBHbIE YACTH, NepBYI0 o6paboTam H36EITKOM OpOMHOM
BOIBI M monyuwid 34,5 r ocamka, a BTopyro oOpabotanu H306BITKOM peakTéBa ToJUI€HCaA, BRIIABIIMM
0CaJioK OTQHIBTPOBAIM M BHICYDIMUIM, ero Macca cocraBmia 20,35 r. O6paborka 3TOro ocajxa
H36BITKOM COJSIHOM KHCIIOTE YMEHBIIAeT ero maccy Ha 11,67%. YcranoBute cTpykTyphl 3¢upoB X 1 Y
¥ HalMIDMTE YPAaBHEHUA ONMCAHHBIX PEAKIHH. ‘

4

3amaua 5. : (20 6a0B) .

Pacmudpyiite IemoYKy mpeBpallleHHMii, eCM H3BeCTHO, 9T0 5,4 1. coemunHeHHs B cmocoGrO
npopearsposath ¢ 7,3 I XJIopoBoxopoia ¢ oOpazoBaHHeM auxyopuaa. [Ipemnoxure MexaHu3Mm
obpasosanus E u3 D.

1.BuLi(2 eq.)

¢ ous

2. CHal (2 eq)
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