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{1 ]|H 1| Mepuoguyeckan cuctema XMMUYECKux anemeHTos | He 2
B80A0POS] e renvi
Il 2 | Li 3| Be 4 | 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
NUTUIA Gepunnwii 6op yrnepoa asor KMCnopoa bdrop HeoH
il | 3 | Na 11iMg 12 ] Al 13| Si 14 P 15(8 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpUh MarHui anioMuHuiA KDEMHWA docdop cepa Xn0p aprod
vVi4lK 19(Ca 20jSc 21| Ti 22 v 23| Cr 24 |Mn 25iFe 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
KanuA Kanbuui cKaHgwi TaTaH BaHaaunA Xpom MapraHey weneso xobansT 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 repmatini MbILWbAK cene Bpom _KpUNTOH
V|6 |[Rb 37 Sr 38 |Y 39| 2Zr 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 1064
pybnaun CTPOHUMA MTTPHiA UMPKOHUA HuoGui monuGaeH TexHeumi pyTeHwi poaui nannagwi
7]|Ag 47/Cd 48| In 49! Sn 50 Sb 51| Te 52 |1 63| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KapMuA AW onoso cypbma Tennyp won KCEHOH
Vi| 8 |Cs 55 Ba 56 | La §7 ] Hf 72 Ta 73| W 74 |Re 75|08 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
yeani Bapwit NaHTaH x rachHwi TaHran sonbdpam peHuin ocMuil npuani nnarmkia
9 |Au 79 Hg 80| T 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] {210] [222]
30n0T0 PTYTb Tannui cBUHeY BUCMYT nonoHwiH acrar panoH
Vi | 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]
paHLUmiA pagui akTHui xx_| pesepdopaui [yGHuA cubGoprui Gopui xaccun MedTHepwi  |papmwivaginin
11 |(Rg 1111 Cn 112 M3 Fl 114 115 | Lv 116 117 118
[272] {285] {289] {293)
peHTreHni | KonepHULMA ¢neposui nMBEpMOpHi
X naHTaHouabl
Ce 58! Pr 59 | Nd60|{Pm 61| Sm 62{Eu 63| Gd 64 | Tbh 65|Dy 66 | Ho 67| Er 68 Tm69|Yb 70| Lu 71
140,1 140,9 144,2 [145] 150,4 1519 157,3 158,9 162,5 1649 167,3 168,9 173,0 1749
Lepui npaseogum | Heoaum | npomeTwi | camapwit | esponwii | raponuuuit | Tepbwii | gucnposnin | ronbmud | apGui Ty wuTTepbui | nioreumin
XX aKTHHOWA bt . ‘
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]
TOopui | npotaxtuHwuid | ypaH HENTYHUA NAYTOHWA | amepuumi| kiopuit Gepxnuii | xanudopHui | suHwTeirHwi| depmwi | mengenesnii | HoGenui | noypetcuit
Psna aKTUBHOCTY MeTannos / 3NeKTpUUeCKUn paa HanprKeHUA
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 METafNOB YMEHbWAETCA g
PacTBOpUMOCTL KUCNOT, CONnen u OCHOBaHWA B BOJe
HoHsl H' |NH|K' [Na* |Ag® [Ba®" |Ca?®*|Mg** [Mn®*|Zn**|Ni“*|Sn?*|Pb** [Cu**|Hg* |Hg,**|Fe** [Fe® |A* |Cr**
OH PIPIP|~-{PIM{M|HIH|H|H}]H]|H]| - - H{H | H]|H
NOs™ ple[plPplP|lP|P|P|P|P|P|P|P|P|P|-IlP|P|P]|P
F plepiplPpiP|M|HIM|P|H|P{P|[M|P|[-IM]|[MIHIM|M
cr pleip|P|H]|lP]|P|P|P|P|[P|P|[M|P|P{H]|P|[P|P|P
Br- plepiplpPp|HlP|P|P|P|P|P|PIM|PIM[H]|P|[P|P]|P
r ple|plP|{H]lPiP|P|lP|P|[P|P|H|~-|H|H]|P|-|P]|P
s+ p{P(P{P|H|-]-|-]H]|H|H|H|H|H|H|HIH|H|-]|-
S05*” PIPI{PIPIM[M|[M|{M|H|M[H|-JH]-|-|-|M|~-]|~]-
S04 plpiPlPp|M|H[M]|P|P|P|P|[PIH|P|P|[M]|P|P|P]|P
COs*” P P|P{PIH|H|{H|H|[H]|H|-{-|H|~-|~|H|H]|-]|-]-
Si0s*” H{ - [P{P]/H|H|{H|H|H|H]|H|{-|H|-|-|-|H|[=-]=-]-
PO PIPIPIPIHIH|H{H|H|H|H]|H|H]JHI|H H H{H{H|H
CHcoo™ [Pl P |P|lP|PiP|P|P|P|P|P|P|P|P|P|M|P|jP|P]|P

P — pacrteopumoe (6onbie 10 r Ha 1000 r Boabl)

H — HepacTtBopumoe (metbLie 0,01 r Ha 1000 r Bogb!)

M — manopacteopvmoe (o1 10 r go 0,01 r Ha 1000 r BoAbY)
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BAPHUAHT 10

3anaua 1. «Crapblii peakTHB» (20 6awn0B)

Crynent HukuTa Hames Ha monke 2 CKISHKH C HEM3BECTHHIME pacTBopamu 6e3 xpbnukd. OH CIIpocH y
nabopaHTa, 9TO 3TO 3a PeakTHBbI, & TOT OTBETHJI, YTO B TOYHOCTH HE IIOMHHT, IOMHHUT TOJBKO, YTO B
obenx OaHKax HaXONATCS PAcCTBOPHI OJHOH M TOH XK€ CONM IIEJIOYHOIOo MeTaia C MacCoBOH Jonew
KaTHOHa 42.1% u oxHa u3 6aHOK CTOHMT 3/€Ch JOBOJIBHO JIaBHO, a Jpyras HedaBHo. B pacnopskeHHH
Hukuthbl okasaiuck ToJMbKO pactBop menogn (NaOH), a taxoke u3BeCTKOBas BOJA M COJIAHASA KHCIOTA.
IIpn noGaBieHMM K HEM3BECTHHIM pacTBOpPaM INENOYM BHAMMBIX H3MEHEHHMH He npousomuro. Ilpu
Jo0aB/ieHHH KHCJIOTBI K JaBHO CTOSIIEMY pacTBOpPY BBIIENWICH ra3 Oe3 IBeTa M 3alaxa, a HpH
J00aBJICHUN K CBEXEMY pacTBOpY — ra3 He BeiAemwics. Hukurta oueHb yIUBHIICA H IIPOBEN €INE OAHH
akcnepuMeHT. OH oTo6pain mo 100 M kakaoro u3 pacTBOPOB H ymapui HX. Macca TBEpAOro ocTaTka B
IIEpBOM CIIydae OKa3ajlach 4.96"1“:' a Bo BropoM 3.28 r. Teepasic ocratku Hukura cHOBa pacTBOpHI U
o6paboTan pacTBOPEI H3BECTKOBOI BOJOK. B pesynbrate B mepBoM Ciyyae Bbmano 5,10 r ocazka, a BO
BropoM 3.10 r. OcraTku nocie ynapusanus pactBopoB Hukura npoxamui, B pe3ynbraTe Macca OQHOro
ymenbmmnack Ha 0.18 r, a BToporo He u3MeHWIach. Brmapmue nocie 06paboTky H3BECTKOBOM BOJOH
ocanxu Huxura Tak e IPOKATWI, B Pe3yJbTaTe Macca OAHOro ymeHsimmiach Ha 0.88 r, a Broporo He
u3MmeHmwIack. [Ipemtoxkure BO3MOXHBIH cocTaB comu. OmNpeAennTe MOJSPHBIE KOHIECHTpAIMM H
MAacCCOBBI€E JOJIH BEIIECTB B HCXOAHAIX pacTBOpax (INIOTHOCTh PaCTBOPOB IPHMHTE paBHOM 1 r/mi).

(20 6annoB)

Ha paHHBIi MOMEHT B pPasMYHBIX JNEKTPOHHBIX YCTPOHCTBaX B Ka4yeCTBE 3IICMEHTOB NHTAHHA
ACIONB3YIOTCA XHMHYECKHEe HCTOYHMKHM ToKa (0arapeM M aKKyMyJATOpHI), B KOTOPHIX 3JHEPrUs
XUMHYECKUX PEaKIyil PEeBPAINacTCs B SNEKTPHYESCKYIO SHEpruio. [IpuHnmn paboThl TaKHMX HCTOYHHKOB
ToKa ocHoBaH Ha OBP, mporekaromux BHyTpH Garaped (aKKyMyJIATOpa), IPH 3TOM 3JEKTPOHBI OT
BOCCTAHOBHTEJA K OKHCIIMTENIO IIEPEHOCATCS Yepe3 BHEITHIO MEKTPUIECKYIO Lellb.

3agaua 2. «XuMHYECKHE HCTOUHHKH TOK2»

FOnsiit umxenep bops co3aan 3JeKTpOHHOE YCTPOMCTBO, KOTOpOE IIIafUT KoTa B otcyTcTBre bopu. Jlns
CO3/IaHMA XHUMHYECKOr0 HCTOYHHUKA TOKA bops HCronp30Bal Te peakTHBEI, KOTOPBIC CyMeJl HAWTH.

B xox 6p110 MymeHo 6elioe KPHCTALITHYECKOE BELIECTBO, NOANNCAaHHOE Kak Ab, IpH 3TOM Ha 3THKETKE
JIOTIOJIHAUTENBHO GBLTO yKa3aHo «w{A) = 52,35 05; w(B) = 47,65 %».

Bopsa nposen anexrpomu3s 82,41 r 20 %-ro BogHOro pactsopa Bemecrsa Ab (¢ mrorsocteio 1,13 r/em’) B
pasleNieHHOM 3eKTpOJMTHUYECKOM syeiike. bopa oTMeTwn, uro Ha aHOAe M Kartoje Habmomanoch
BbiZICJICHUE Ta30B, a JJIA aHaIM3a MOJYYEeHHOro pacTBopa bops obparmics K Ipyry XuMMHKy. ToT cmor
CKa3aTh JIMIIb, YTO MOJYYEHHBIH pacTBOP SABJIAETCA PaCTBOPOM CHIIBHOI'O OCHOBaHHMS, C MACCOBOM JOJICH
BeniecTBa B pactBope 16,67 %.




a3, obpasoBaBlIMiics B XOJ€ aHOIAHOTO mHpolecca, bops NpOmyCTHI 4Yepe3 IMONyYeHHBIH pacTBOD, ‘ 1. BuLi (2 eq.) H, Pd/C

JOBEICHHbIH 10 KumeHusa. Ilocne oxnaxiaeHMs pacTBopa bBopsi cobpan obpasoBaBrumiics 6ebii >

KPHCTAJUIMIECKHH 0CaTIOK ¥ B JATbHERIIEM HCIIONB30BaN €10 B paboTe Gatapen. 2.CHsl (2 eq.)

Jlna mosydeHMs BTOPOro KomiroHeHTa 6ataped bops Mcmons3oBan 3aBajisBIIMECS B KIafOBKE I'BO3MH,

IpHYeM OH 3aMETHJL, YTO OHM XOPOLIO MPUTATUBAIOTCS JIEKAITHM 1O COCEACTBY MArHUTOM. DTH IBO3IH O" OH ?
MCPBA =

\
vy
Y
O

Pb(OAC),

MCPBA

Bops MOMECTHWI B pacTBOp XJIODHOLO JKelle3a, KOTOpOe IO03aMMCTBOBAl Y OTLA-PaJHOIIOOHTEN.
IlomyueHnsmi pacTBOop 6bU1 OTGUIBTPOBAH OT HEPACTBOPHUMBIX NpHMeceil M HMCHONb30BaH B pabore

barapeu. CHs 2

Omnpenenute cocras BemecTBa Ab. OTBET IOATBEPAUTE pacUCTaMH. Q - E
3anumuTe ypaBHEHHS BCEX ONMCAHHBIX PEaKIHM. CH,

3anuInMTe MOJIEKYJIPHOE YPaBHEHHE PEakiyy, JeXXalel B OCHOBe paboThl 6aTaper. 3alHIIMTE HOHHO-

5JIEKTPOHHBIE YPaBHEHUs MPOIECCOB OKHCICHHS M BOCCTAHOBJICHHMSA, JIEXAIMX B OCHOBE PEAKIIHH, S

npoTtekarommei B 6aTapee. ¥ 30

Ha kakoe Bpems paGoThl YCTpOMCTBa XBAaTHT MOXy4deHHoro u3 Ab BeinecTsa, ecid H3BECTHO, 4TO % / /6&{ ) 7 Licors ( 32,5 Vaans =82 feey )

cpeHsis CHJIA TOKa B HeM cocrasisieT 0,25A7 (3apsn anekTpoHa q,- = =—1,6 +1077 Kn).
Cunraiite, 9T0 BLIXO/BI BCEX MTPEACTABICHHBIX peakuuii paBHbl 100%. /Zu«. B&«g 2% é B
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3amaqa 4. «(Munepamn (20 6asL108B) w o L ceonq 7474 S » Ry W
IIpn npokanuBaHHE GECIBETHOrO NPUPOJHOrO MHMHEpana €ro Macca ymeHbimaercs Ha 21,73%, a

, J/;;Q g¢z4&k /c¢ai;
BBLIEJIAIOIMIACA MPOIYKT IOJHOCTHIO MOIVIOWIAETCS KOHLEHTPHPOBaHHOH cepHOM kucnorod. IIpoGa g"“" B -5 . - 7-&. L Ay , TP /U"'S
MHHEpaia OKpalmBaeT miams B ¢puosneTossiii 1seT. O6paboTka MUHEpaia KOHICHTPUPOBAHHON CEPHOMH % 4 T oy 2 M ; , 77 W _ 4

KHCIOTOM MNPHBOJMT K BBHIIENEHHIO [a3a, XOpPOIIO pPacTBOPHMOrO B BOAEC M HE BBI3BIBAIOMIETO
IIOMYTHEHHS H3BECTKOBOH BOIbL MUHepan HOMHOCTHIO PacTBOpSAETCA B Bojie, 0Opa3ys GeCuBETHBI / e ea/é A - ”Z’&'w .
pactpop. IIpu feficTBHM Ha pacTBOp MUHEpaia H30BITKOM PacTBOPOB XJIopHa 6apus U HUTpara cepebpa
BBIIAJAIOT HEPACTBOPHMBIE B KHCJIOTaxX Gellble 0Ca ki, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpu

ACHCTBHM PacTBOpa MIENOMH BHMAJAeT Gelbiii OCafoOK, PACTBOPHMEIA B KHCIIOTaX, HO HE B H36BITKE
menoyn. Ilpn npokanMBaEMM ITOrO OCalka ero Macca ymeHpmaercs Ha 31,03%. Onpenenure cocras g Z’Kg - C //b \(

MHHEpaa, MPUBECANTE YPABHECHHA BCEX YKA3AHHBIX B YCIIOBHH 3ajjadn peakuui. Kak Ha3hIBacTCA 3TOT
Munepan? . Yy cH Y
i Bl . Kl
HC 2 CH 7M>c—a ey o h =0

3agaua 3. (20 6an510B) @ s , ® Phfoke)

JInst Ka4eCTBEHHOTO aHAIM3a coJepKallell HEKOTOPOe KOJIHYECTBO KPe30Ja CMECH CIIOXHBIX 3¢upos X
u Y, 06pa30BaHHBIX OJHHM CIHPTOM K ABYMA Pa3sHBIMH OJHOOCHOBHBIMH KapOOHOBEIMH KHCIIOTaMH,
IIPOBENH ClieAyIomue 3KkcepuMentsl. Ilopuuio Takoil cMecH Maccoii 36 r o6paboramu 16% pacteopoM /1/ W ’} 2., .
THIPOKCH/A HATpHs, Ha KOJMYECTBEHHOE B3auMozeicTere nonuio 100 r pactopa menoun. Takyro xe W /W}A . s(;lb
HOPIIHIO HCXOJHOM CMECH pasfieliIM Ha B¢ PaBHBIE YaCTH, NEpBYIO 06paboTamu u30LITKOM GpoMHOM } \7’
BOABL M MOMyunmH 34,5 I ocanka, a BTOpylo obpaboranu H36bITKOM peakTuBa ToJUIeHCa, BhINABIIM ‘ » ’ /
ocaloK OTQHILTPOBAIM M BHICYmMIH, ero Macca cocraBmna 20,35 r. OGpaborka 3TOoro ocamxa k/ %v 3 i
H30BITKOM COJITHOM KMCJOTH YMEHBIIAET ero Maccy Ha 11,67%. YcraHoBute cIpykTyphl 3¢pupoB X u Y _‘ E

™

H HaMIIUTE YPaBHEHUS OMUCAHHBIX PECaKUHi. @ (144 3
v 20
3anaua S. (20 6ans0B) cu 3

PacmadpyiiTe NEMOuKy INpeBpallieHHil, €CMM HW3BECTHO, 410 5,4 T. coemuHeHus B cnoco6HO

npopearuposath ¢ 7,3 I XJopoBomopoja ¢ obpasoBaHhmeM auxiuopuna. [Ipemtoxure MexaHH3M f / ﬂ W Ao ?/ /@ %

obpasoBanus E u3 D.
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