[ W [ m [ v [ v T v T v Vil
I |1]|H 1| Nepuoauyeckas cucTemMa XMMMYECKUX anieMeHToB | He 2
Bogopos i renwi
] 2 | L 3| Be 41|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
nuTHi Gepunnunii Gop yrnepon asov xucnopon ¢rop HeoH
M3 |Na 11 Mg 12 Al 13| Si 14 |P 15| S 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
HaTpwii MarHui anioMUHWA | KpeMHUit _tocgop cepa xnop aprox
v]4|K 19| Ca 20 |Sc 21| Ti 2 |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 56,847 58,9332 58,70
Kanui Kanbuui CKaHanui THTEH BaHagwn Xpom Mapraney 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 LIMHK ranmn repMaHuin MbILLILAK ceneH Opom KpUNTOH
V16 |Rb 37 Sr 38|Y 39| Zr 40 |{Nb 41 (Mo 42 [Tc 43|/Ru 44| Rh 45| Pd 46
854678 | 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pySuauit CTPOHUWA WTTpUi UMPKOHUIA HUOBMiA monubaen TexXHeuwn PyTeHui pogwit nannagwi
7 |Ag 47]Cd 48 (In 49({Sn 50 |Sb 51 |Te 52 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo xaamui UHaMM ©noBo cypema Tennyp von KCEHOH
Vi| 8|Cs 55 Ba 56jLa 57(Hf 72 |Ta 73| W 74 |Re 75|0s 76 |1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
_yesun _Gapuii NaHTaH x racpHmit TaHTan Bonbpam pehuit ocMMiA upnaui anaruxa
9 |Au 79 Hg 80T 81{Pb 82 |Bi 83{Po 84 | At 86 (Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30n070 pTyTL Tannui CBUHEY BUCMYT NONOHUA acrar pagoH
vil |10 | Fr 87/Ra 83 |(Ac B89|Rf 104 (Db 105|Sg 106 |Bh 107 |Hs 108 (Mt 109 |Ds 110
[223) [226) [227) [261] [262] [266] [269] [269] [268] [271]
Gpanumin | paoui aKTHHui xx_| pesepdopawit | ayGHuiA cubopruit Gopwin Xaccuit MeiTHepUi | napmiragui
11| Rg 111/ Cn 112 113 Fl 114 115 | Lv 116 117 118
272] [285] [288} [293]
peHTrenuit | konepHuuuA cneposui nIMBEPMOpHIA
X NaHTaHoWab
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
140,1 140,9 1442 | [145] 150,4 151,9 157,3 158,9 162,5 164,9 167.3 168,9 173,0 1749
Lepui npaseoguM | HeoguM | npomeTWA | camapvil | eBponuii | rapnonuHuii | vepbuit | awcnposuih | ronomui | sp6uit Tynui wrTepbuii | moreumi
XX aKTUHOUAb
Th 90|Pa 91(U 92i{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 | NpOTaKTUHWA | ypaH HEeNTYHUA NNYTOHWN | amepuumit| kiopuh Hepknuid | kanndophuii | afitwTeltni| epmuit | meHaenesnin | Hobenui | noypexcui
PAp, akTUBHOCTM METANNOB / aNeKTPpU4eCcKun pAA HaNnpsKeHUH
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
aKTMBHOCTb METanmNoB yMeHbLUIaeTcs -
PacTBOpMMOCTL KUCIOT, CONed 1 OCHOBaHWA B Boae __ i
WoHbl H* [NH.'[K* |Na* [Ag® [Ba* [Ca?*|Mg®* |Mn®*|Zn®*|Ni**|Sn*'|Pb*|Cu* |Hg**|Hg2**[Fe** [Fe®* |AIP* |Cr**
OH~ p|PIP|-{1PIM|M|H|H|H|H|H|H|-| - |H|H|H]|H
NOs~ plpipiPpiPlPiP|{P{P|P|P|lP|P|[P|P]| -|P|P|P]|P
F plpi{P{P[P{M|{H|{M[P|H|[P|P|M[P|[-|M|[M|H[M]|M
cr piPp|PlP[H]P|P|P|P|P|P{P[M|P[P|H]|P|[P|P|P
Br- plp|PlPp|[H|P|P|P|{P|P|P[P[M|P[M|H]|P|[P|P]|P
r pipPlP|P[H|P|P|]P|P|P|P|P|[H|-|[H]|H]|P|-|P]|P
s piP(P|IPIH|-]-|{~|H|[H|H|H|H|H|H| H]|H|H]|-!I-
S0s* P{P|P|IPIMIMIM{M{H|[M|H|-[H|-|-]-|M|-]-1|-
S0 p{Pp|PiP|[M|[H|{M|P|P|P|P|P[H|P|P|[M|P|[P|P]|P
COs* P{P|P|{P|/H|H|H|H|H|H|-|-|H|=-|=-]H]H|-]-]-
Si0s* H{ - [P{P|H|H|H|H|H|H|[H|-|H|[-]-|-|H]|-]-]-
PO4> p{P|P/P/HIH|H|H|H|[H|H|H|H|H|H|H]|H|H|H|H
CH,coo” |P| P [P|P|P|P|P|P|P|P|P[P|P|P|P|M]|P|P|P|P

P — pacteopumoe (Gonbwe 10 r Ha 1000 r Bogsl)

H — HepacTBOpumMoe (MeHbiue 0,01 r Ha 1000 r Boabl)

M — manopacteopumoe (o1 10 r o 0,01 r Ha 1000 r BOAbI)
— — BeLLEeCTBO pa3naraeTcs BOSOW WK He CyuecTByeT
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XNMUA (10 KJIACC)

Jara

BAPHAHT 1

3agaua 1. «Crapniii peakTHB» (20 6an10B)

Cryaent Huxura Hamien Ha noske 2 CKISHKH ¢ HEM3BECTHRIMH pacTBopamy 6e3 KpbiikH. OH CIIPOCHN y
nabopaHTa, uTO 3TO 3@ PEAKTHBEHI, @ TOT OTBETHJI, YTO B TOYHOCTH HE IOMHHUT, IOMHHUT TOJIBKO, YTO B
obenx GaHKax HaXOAATCA PACTBOPHI OJHOM W TOM XK€ CONM IIEJJOYHOr0 MeTalla ¢ MaccoBOM oieit
KaTHOHa 42.1% u omHa u3 6aHOK CTOMT 37ieCh JOBOJILHO JAaBHO, a Apyras HeaaBHO. B pacmopsbkeHnH
Huxutsl oka3zanuce Toiabko pactBop menodu (NaOH), a Taxke H3BECTKOBadA BOJA H COJIAHAs KHCIIOTA.
IIpu noGaBneHUM K HEM3BECTHBIM PAacTBOpPAM MIEJIOYM BHIAMMBIX H3MEHEHMH He mpoumzouuio. [Ipu
n00aBIeHNH KHMCIOTBI K AAaBHO CTOAINEMY pacTBOpPY BhIIEIWICA ra3 Ge3 mBera W 3amaxa, a IpH
Z00aBICHHH K CBEXEMY PacTBOpY — a3 He BbiaemwiIcs. HUkWTa oueHb YAHUBHUIICA W MPOBEJ €Il OJUH
akcniepuMeHT. OH otoOpain mo 100 M KakAOro U3 pacTBOPOB W ymapui HX. Macca TBEpAOro OCTaTka B
IIEpBOM Ciy4ae okKa3anach 4.96 r, a Bo BropoM 3.28 r. TBepasie octatkn Huknra CHOBa pacTBOpHI H
obpaboTasl pacTBOpHI MU3BECTKOBO# BonoH. B pesynsrare B mepBoM ciiydae Bbmaio 5,10 r ocaaka, a Bo
BropoM 3.10 r. OcTaTku mocie ynapuBaHHus pacTBopoB Hukuta npokaini, B pe3ysibTaTe Macca OXHOTO
ymenbpmiach Ha (.18 r, a BToporo He u3MeHmIach. Brinasuse mocne o6paboTkH H3BECTKOBOM BOMOM
ocaaku Huxura Tak xe mpokajini, B pe3yabrate Macca OOHOro ymeHbnmiach Ha 0.88 r, a Broporo He
u3MeHHiace. [Ipemnoxure BO3MOXHEIH cocTaB comd. Ormnpenennte MOJAPHBIE KOHIEHTPALHH H
MacCOBEI€ JIOJIY BEIIECTB B HCXOAHBIX PacTBOpax (IUIOTHOCTh PaCTBOPOB NIPUMHTE PaBHO# 1 r/min).

(20 6annoB)

Ha naHHBIi MOMEHT B pPa3lIHYHBIX JJEKTPOHHBIX YCTPOWCTBAX B KAa4YECTBE JJIEMEHTOB ITHTAHMS
HCTIONB3YIOTCA XHMMYECKHE HCTOYHMKH Toka (6arapem M aKKyMyJIATOpH), B KOTOPBIX 3HEpPTHS
XMMHYECKHX peaKkuuii mpeBpamaeTcs B MEKTPHUECKYIO SHepruio. IIpuHIun paboTH TaKMX HCTOYHHKOB
ToKa ocHOBaH Ha OBP, mporekalommx BHYyTpH OaTaped (aKKyMynsTopa), IPH 3TOM JJIEKTPOHHI OT
BOCCTaHOBHTENA K OKHCIIMTENIO IEPEHOCATCA Yepe3 BHEIIHIOK 3ICKTPUUECKYIO LEb.

3agaua 2. «XuMHYECKHE HCTOYHHKH TOKA»

IOu51i nmKeHep bops co3nan 3JeKTPOHHOE YCTPOWCTBO, KOTOPOE IIAAUT KOTa B OTCyTCTBHE bopu. s
CO3/1aHHA XMMHUYECKOTO HCTOYHHKA Toka bops ucmons3oBai Te peakTHBEI, KOTOpBIE CyMeN HaiTH.

B xon 6510 IymeHo 6enoe KpHCTaJUIMIeCKOe BENIECTBO, MOMIMHCAaHHOe Kak AB, mpu 3TOM Ha 3THKETKE
JONOTHUTENRHO 6110 ykazaHo «w(A) = 52,35 0; w(B) = 47,65 %».

Bops nposen anextponus 82,41 r 20 %-ro BoaHoro pacTsopa Bemectsa AB (¢ mrotHocTsIo 1,13 r/em’) B
pa3ieneHHON JIIEKTPOIMTHYECKON sd4elike. bops oTMeTHn, 94To Ha aHoAe H Karole HAOII0OAAmoOCh
BBIICIICHHE Ta30B, a JUI1 aHAJIK3a MOJydEHHOro pacTBopa bops obparuicsa Kk apyry xumuky. Tot cMor



CKa3aTh JIMIIb, YTO MONyYECHHBIH PAaCTBOP ABJISETCA PACTBOPOM CHIBHOTO OCHOBAaHHMS, C MACCOBO#M ToJeit
BeIecTBa B pactBope 16,67 %.
I'a3, oOpa3oBaBmmiics B XOJ€ aHOAHOTO Mporecca, bops MPOIMyCTHNI Yepe3 MONyYeHHBIH pacTBOp,
noBencHHsIM no kuneHus. Ilocme oxnaxnenus pacrBopa bops cobpanm ofpazoBaBmmmiics Oenbrid
KPHCTAJUIHYECKUHM OCAJIOK M B TAJIFHEHIIIEM HCIIONB30Bal €ro B paboTe GaTapeu.
JU1s1 noiydeHHs BTOPOro KOMIOHEHTa O6aTapen bops mciionnb3oBall 3aBaisBOIMECS B KJIAJOBKE I'BO3JH,
IPUYEM OH 3aMETHII, YTO OHH XOPOILIO IPHTATHBAIOTCS JIE)KAIIHM IO COCEACTBY MarHUTOM. JTH T'BO3JIH
bops momecTHn B pacTBOp XJIODHOrO Xejie3a, KOTOPO€ IO3aHMCTBOBAN Y OTHA-pagHOIIOOHTEIA.
Iomy4eHnsif pacTBop ObUI OTOHIBTPOBaH OT HEPAaCTBOPHUMEIX IIPHMECEH M HCIOJB30BaH B paborte
Garapen.
Onpenemure cocraB BemecTBa Ab. OTBeT mogTBEpANTE pacdeTaMH.
3anumuTe ypaBHEHHS BCEX OIMMMCAHHBIX peaKIfuii.
3anmumuTe MONEKY/IIPHOE ypaBHEHHE PeakIiH, Jexaleit B ocHoBe paboThI 6arapen. 3anuikTe HOHHO-
3JIEKTPOHHBIC YPaBHEHHUS NPOLECCOB OKHCICHHS M BOCCTAHOBJICHHS, JIEKAIUX B OCHOBE PEaKI[UH,
npoTeKaromiei B 6arapee.
Ha xakoe Bpems paGoOTHI yCTpOHCTBA XBaTHT MONy4YeHHOro M3 AB BemiecTBa, ecnu M3BECTHO, 9TO
CPE/HAA CHJIa TOKa B HeM cocTabiser 0,25A7? (3aps dMeKTpoHa §,- = —1,6 - 107 Ku),

Cuwuraiite, 9TO BBIXOJIBI BCEX MPEACTaBICHHBIX peakuuii pasHet 100%.

3agaua 3. (20 6an10B)

IIpu MOHOXJIOpHpOBaHMH IpoONaHa Ha CBETY oOpa3yercs CMeCh NMPOH3BOAHBIX. W3BEeCTHO, 4TO HpH
CTAaHJAPTHBEIX YCIOBHAX COOTHOIIEHHE OTHOCHTENBHBIX CKOPOCTEH 3aMEIICHHS y IIEPBHYHOIO,
BTOPHYHOTO M TPETHYHOTO aToMOB yriepoma cocraBiser 1:3,3:5,5. Onpenenute MoJbHBIE AONH
KOMIIOHEHTOB B r'a30BOM M XHAKOM (a3zax npu 25 u 700 °C, eciu H3BECTHO, YTO HCXOIHBIE BEIIECTBA
NPOpEearvpoBalid MONHOCTBHIO, CTAHJApTHHIE TEIUIOTHI CrOpaHMs Ia3000pa3HBIX H-IPOMWIXJIOPHIA H
u3onponwixjaopuna coctaBiaioT 1896 u 1880 x/[x/MOIB COOTBETCTBEHHO, a CTaHAAPTHHIC 3HTPOIHH
3THX BEIIECTB S° IPAKTHYECKH OJHHAKOBHL.

HcnapeHneM OpraHW4ecKHX MXHIKOCTEH H pacTBOPHMOCTBIO XJIOPOBOAOPOJAA B HHUX IPU CTaAHAAPTHBIX
YCIIOBHSX IIpeHEOpeYb.

Jlna cnpasku: KOHCTaHTa paBHOBECHS PEAKIMH CBS3aHa C €€ TEPMOJWHAMMYECKHMH XapaKTePUCTHKAMU
YPaBHEHHEM:

InK = -A,H°/RT + AS°/R.

3anaua 4. ' (20 6an10B)

JU11 xa4ecTBEHHOTO aHalnH3a coepkalieil HeKOTOpoe KOMMYECTBO KPe30Jia CMECH CIIOXKHBIX 3¢upoB X
u Y, o0pa3oBaHHBIX OJHMM CIIMPTOM H ABYMS Pa3sHbBIMH OJHOOCHOBHBIMH KapOOHOBHIMH KHCIJIOTaAMH,
MPOBENHM cleayiomue dKkcrepuMenThl. [lopuuio Takoit cmecu maccoit 36 r o6paGoramu 16% pactBopoM
THAPOKCUAA HATPHs, Ha KOJIMYeCTBeHHOE B3auMozercTre monuio 100 r pactBopa menodyu. Takyio xe
MOPIMIO UCXOHOH CMECH pa3JIe/IIH Ha ABE PABHBIC YacCTH, IEPBYI0 00paboTamm H3GHITKOM OpOMHO#
BOABl ¥ noimydwim 34,5 r ocajka, a BTopyro oO6paboranu m30BITKOM peakTHBa ToJIEHCA, BBHIIABINHI
ocaZiok OTQWIBTPOBATM H BBICYIIMIH, €ro Macca cocraBwna 20,35 r. OOpaborka 3TOro ocaaka
U30BITKOM COJITHOM KHCJIOTH YMEHbINAET ero Maccy Ha 11,67%. YcranoBute cTpykrypsl 3¢upoB X u Y
U HAlMIINTE YPAaBHCHUS ONMMHUCAHHBIX PEaKIHi.

3agaua 5. (20 6anoB)

Pacmu@pyifTe LemouKy mpeBpailleHHid, €CIM H3BECTHO, 4T0 5,4 r. coemuHeHus B cmocoGHO
npopearupoBath ¢ 7,3 r XjopoBoxopoxa ¢ oOpasoBaHHMeM auxiopuna. Ilpeanoxwure 'MEXaHH3M
obpazoBanus E uz D.
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