[ ] W ] NV [ vV [ w ] Wi Vil 9\(9 1 ?) SYPI'CKHI TOCYIAPCTBEHHEI YHUBEPCAUTET
{1 |H 1] MNepuoauyeckan cucTema XMMU4ecKkux anemeHros |He 2 |
1,00795 4,002602
1 ares D.U.Menpeneesa 00 O AR
ml2z|u 3 Be 4B 5] C 6 [N 7]0 8 [F 9 Ne 10 )
69412 | 901218 | 10,812 12,0108 14,0067 | 15,9994 18,99840 | 20,179
TUTUA Gepunnuii 6op yrnepoa asor Kucnopoa ¢rop HEeoH
|3 ([Na 11 Mg 12| Al 131 Si 14 | P 1518 16 | Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
verpwh | wenuan | anownwis | pemni | gocpop | cepa xmop | epron NMMACBMEHHAS PABOTA YYACTHHMKA
vVi|4]|K 19]Ca 20 Sc 21| Ti 22 {1V 23|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 OJIMMIIMAIbI IKOJIbHHUKOB CHioI'Y
gnuﬁ 55 xzanbuuﬁ 30 cha__r_lg_uv'l31 TGuTaH 2 aAasLaguﬁ33 )g;m 2 Pé_aj)farlel:; 5 );((eneso 3 koGanut HUKenb 2018—2019
5 u n a e r r o
63,546 | 65,38 69,72 72,59 74,9216 | 78,96 79,904 83,80 3aKTIOYMTEbHbIH STan
Menb LiMHK rannui repmaHmi MbilIbAK cenex 6pom KPUNTOH
V|6 [Rb 37/Sr 38|Y 39[2Zr 40 [Nb 41|Mo 42 [Tc 43|[Ru 44|[Rh 45[Pd 46 Ipeamer (koMIutekc mpeaMeToB) OMHUMITHAIBI XUMHUA (10 KJIACC)
85,4678 | 87,62 88,9059 | 91,22 92,9064 | 9594 98,9062 | 101,07 102,9055 | 1064
pyGuawit CTROHUMA UTTpUi LIMPKOHU#A HUOGU#A mormbaen TexHeuuw pyTeHui poawi nannaawii \/%%M
7 [Ag 47]Cd 48 |in 49|Sn 50 |Sb 51|Te 521 53|Xe 54 T'opon, B otopom nposozuTes Omammuana T,
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo | xagmmii WHAWiA 0noso cypsMa Tenmp oz KCEHOH Hata 7% MU 2079 2.
VI|8 |Cs 655 Ba 66|La 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 94 2k 3k ok 3k 3k afe e ok 2k 2k 2k ok e o 3 2k 2k 2k 2k e sk ok 2k 2k o e 3k 2k 2k ok ok ok 3¢ ke 3k 9k ok o ok ke 3k 2k 2k e ok dke ak 2k Ak e 2k 2k ke sk sk ok 3k 2k ke ke 3k sk sk 2k ok ke Ak ok e e 3¢ ke o ok e ke
uesui Gapun JiaHTaH x ragHui TaHran Bsonbgpam peHui ocMuit npuawi nnaruwHa
9 |Au 79 Hg 80 (Tl 81| Pb 82 |[Bi 83| Po 84 | At 85 (Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222] BAPHAHT 1
30M0TO pPTyTb Tannwi CBUHEeL BUCMYT nonoHui acrar PapoH
VIl | 10 | Fr 87Ra 88 |Ac 89|Rf 104 (Db 105 (Sg 106 | Bh 107 (Hs 108 (Mt 109 | Ds 110 3agaua 1. «CTapbiil peakTHBY (20 6annoB)
[223] [226] [227] (261] [262] [266] [269] (269) [268] [271] ’
T gpaﬂu:ﬁ" ::Wﬁ 3 am"m'; ’1":‘3 E?epﬁgi"ﬁ AYGHW"1 = Ic_usoprv;ﬁm Gopui 5 Xaw"ﬁ1 5 MeifTHepuit _|napmuTagryit _ Crynent Huxura Hamen Ha Hoske 2 CKJISHKH ¢ HEH3BECTHEIMH pacTBopamu 0e3 Kphimiku. OH CIIPOCH y
32 2:5 280 2‘;3 nabopaHTa, 9TO 3TO 33 PEaKTHBEHI, a TOT OTBETHJI, YTO B TOYHOCTH HE NOMHHT, IIOMHHT TOJIBKO, YTO B
femlemﬁ Lnegmw fme:om Eme:mopuﬁ obenx OaHkax HaxXOAATCA PAaCTBOPHI OAHOH U TOM XK€ COJIM ILIEJOYHOrO METAIa C MAacCoBOH mojeit
X NaHTaHoWab! KaTtuoHa 42.1% u ogHa 3 6GaHOK CTOMT 3[1€Ch JOBOJIBHO JaBHO, a JIpyras HeJaBHO. B pacmopsoxeHuH
Ce 58| Pr 59 | Nd 60| Pm 61| Sm 62| Eu 63/ Gd 64 |Thb 65| Dy 66| Ho 67/ Er 68| Tm69 | Yb 70 | Lu 71 HuKuTH OKa3aaHCh TOJIbKO pacTBop menoud (NaOH), a Taxke H3BECTKOBas BOJA M COJSHAA KHCIOTA.
140,1 | 140,9 1442 | [145] | 1504 11519 }157.3 1589 | 1625 1649 | 167,3 | 1689 | 1730 | 174,9 IIpu moGaBneHMH K HEH3BECTHBIM pAacTBOpPaM LIEJIOYH BHIAWMEIX H3MEHEHHMH He mpousouuio. Ilpu
uepui npaseogum | Heogum | npomeTwit | camapui | esponmit | ragonuumiA | Tepbuii | gucnposuit | ronbmui | 3poui TYynuwi uTTepbui | mioteuwmi 6 6
%% AKTHAONTD! : No0aBNeHUH KHCIOTHI K AAaBHO CTOSIIEMY pPacTBOpY BhHIAENWICA ra3 Oe3 I[BeTa W 3amaxa, a IpH
Th 90[Pa  91JU 92[Np 93 [Pu 94]|Am 95[Cm 96[Bk 97 [Cf  98[Es  99]Fm100{Md 101[No 102[Lr 103 nobaBlieHHH K CBEXKEMY PacTBOPY — ra3 He Beyaemwicd. HUKNTa oueHb yIUBHICS M MPOBEN €IIEe OAMH
232,0 | 231,0 238,0 | [237] [244] | [243] |[[2471 | [247] | [251] [252] (2571 | [258] [259] | [262] skcnepumeHT. OH otoOpan mo 100 M kakAOro U3 pacTBOPOB M yHapui ux. Macca TBepaoro ocrarka B
TOpWit | NpoTakTuHwiA| ypaH HeNTYHWH NNYTOHWI | amepuLmnii| KIopWiA 6epknuii | kanudophni | aiiHwTedHuiA| dhepmui | meHaenesui | HoGenuii | noypeHcui IEPBOM CIIy4ae OKa3anach 496 T, a BO BTOpOM 328 r. TBCplIBIC OCTaTKH Hmcma CHOBa PacTBOPHI H
PAf aKTMBHOCTH METaNNOB / 3NEKTPUUECKMI PAA HANPSKEHNI 00paboTa pacTBOphI H3BECTKOBOI BoIoi. B pesynbrate B mepBoM ciaydae Benaio 5,10 r ocaaka, a Bo
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 BrOopoM 3.10 r. OcraTku nocie ynapuBaHus pactBopoB Hukuta npokanui, B pe3yibTaTe Macca OQHOTO
aKTHEHOCTS METANOB yMeRbLIZETCN > ymeHbimwiack Ha 0.18 r, a Broporo He u3MeHWnach. Brimapime mocne o6paGoTKH H3BECTKOBOM BOJOM
ocanku Hukura Tak e mpokanmni, B pe3yibTaTe Macca oqHoro ymenommwiack Ha 0.88 r, a Broporo He
_ - PacTBopuMocTL, KWCNIOT, CONGH u OcHOBanWWBBORe H3MeHMNach. IIpeanoxure BO3MOXKHBIA coctaB com. Omnpenenure MONAPHBIE KOHIEHTpallMH M
Wik H INH, K™ INa JAg |Ba™ |Ca |Mg |Mn™ | Zn"|Ni|Sn™ |Pb” |Cu” |Hg" |Mg2 Fe” |Fe” JAI” |Cr MaCCOBBIE JIOJIM BELIECTB B HCXOAHBIX PacTBOpax (IUIOTHOCTb PaCTBOPOB NPUMHTE paBHOM 1 r/mi).
OH™ Pp|IPIP|~-|PIM|M|H|H|H|H{H]|H]| - - H|H|H|H
NO3 plpilPplPplPplPplPlPlPlPIPIPlPIPI|Pl -|PlPlP|P 3apaya 2. «XuMHYecKHE HCTOYHHKH TOKA)» (20 6as108B)
F p,P|P/IPIPIM/IHIM/P/H/PIPMIPI-|IM|{M/IHIMI|M Ha [aHHEI MOMEHT B Da3NMYHLIX OJEKTPOHHEIX YCTpOHCTBAX B KAauecTBE DICMEHTOB MMTaHHS
cr p,piP|P|H;P/PIPIP/IPIPIPIMIPIPIHIPIPIPIP WCTIONB3YIOTCA XMMHYECKME HMCTOYHHKHM TOKa (6aTaped M aKKyMyJIATOpH), B KOTOPHIX OSHEPIHA
Br p, PP/ P/H)P/P|P|/P/P/PIPMIP/ M H | PIPIPIP XMMHUECKHX PeaKIHii IpeBpamaeTcs B 3AEeKTPHIECKYI0 3Hepriio. IIpHHIMI paGoThl TAKHX HCTOUYHHKOB
- p(Ppi|P/PIH|IP|PI/P/P/PIPPIHI-|HIHIP]-/P|P Toka ocHoBaH Ha OBP, mpoTekarolmux BHYTpH 6aTapen (aKKyMyJATOpa), IPH 3TOM SJIEKTPOHBI OT
S P,PIPIPIHl - |-|-jH|HIHIHJH|HIH HJHH -|- BOCCTAHOBHTEIIA K OKHCITHTEIIO NIEPEHOCATCA YE€PE3 BHEIIHIOIO EKTPHICCKYIO HEMNb.
SOs* plPplplPIM[M[M[M[H|M[H]-TH[-[-T-IM|-]-1T- u 5
SO& PIPlPplPIMIRIMIPIPIPIPIPIRIPIPIMIPIPIPIP IOHBI# nmxeHep bops co3nan aNeKTPOHHOE YCTPOHCTBO, KOTOPOE MIAAMT KOTa B orcyTcTBHe bopu. s
CO= PITPIPIPIBIRIRTATRIA I =l <TRI <=1 <-TRHR IRl =-T=-1- CO3/laHHs XMMHUYECKOro HCTOYHMKA TOKa bops HCronb30Bas Te peakTHBEL, KOTOpBIE CyMeN HaiTH.
Si0s% Al - lPITPIRTRIBIRIBIRIAT TRl -1 <l TRl =-1=-T2< . B xozn 65u10 mymeHo 6enoe KpHCTAUIHYECKOE BEIECTBO, MOAMUCAHHOE Kak AB, npH 3TOM Ha STHKETKE
PO 43- Pl PIPIPI{H!|H H H H HIHIHIH H H H H HIHI|H JOIOJIHUTECIIBHO OO YKa3aHO «(IJ(A) = 52,35 O%; 0)(5) = 47,65 9. ,
CH:coo [Pl P lPlPlPlPlPlPlPlP|lPlPlP|PlPIM]|P|P|P|P Bops nposen anexrponus 82,41 r 20 %-ro BogHOro pacropa Bemecrsa Ab (¢ mwiotHoctsio 1,13 r/ecm’) B
P — pacreopumoe (6onsiie 10 r Ha 1000 r Boabl) M — manopacTteopumoe (ot 10 r no 0,01 r 1a 1000 r BoAbI) pas3lesieHHON JIICKTPOIMTHYECKOH suekke. bops oTMeTHs, 4ro Ha aHOZe M KaToAe Habmozanoch

H — Hepactsopumoe (MeHbuie 0,01 r Ha 1000 r Bogb!) — — BELLEeCTBO pasnaraeTcst BOGOM UK He CyulecTayeT BHIJIETICHHE Ta30B, a IS aHAIH3a MOMYYEHHOro pacTBopa Bops obGparwics x apyry xumuky. Tot cMor




CKa3aTh JIMIIb, YTO NOXY4IEHHBIH pacTBOP SABISIETCA paCTBOPOM CHJIBHOTO OCHOBaHHS, C MAaCCOBOH JoJIeH
BeliecTBa B pactBope 16,67 %.
I'a3, of6pa3oBaBmuiics B X0A€ aHOAHOro mpomecca, bops HmpomycTwn depe3 NONydYeHHBIH PacTBOp,
noBeneHHbI n0 kumeHusa. Ilocne oxnaxnenus pacrBopa bops coOpan ofpa3zoBaBmuiics Oenbrit
KPHCTAUTHYECKHUI 0CaIoK U B JaIbHEHINIEM UCTIONB30BaJI €0 B paboTe 6aTapen.
Jnd nomydeHus BTOporo KoMmmnoHeHTa GaTapen Bops Hcroib30Ban 3aBajsBIINECS B KIaJXOBKE I'BO3JH,
NpHUYEeM OH 3aMETHII, YTO OHU XOPOIIO NPHTATHBAIOTCS JIEXKANIUM 10 COCEICTBY MarHUTOM. JTH I'BO3IH
bops momecTH B pacTBOp XJIODHOrO ejie3a, KOTOpPO€ IO3aHMCTBOBaN Y OTHA-pagroIIOOHTENs.
INonyuennsni pacTBop ObUI OTQWIBTPOBAaH OT HEPAaCTBOPUMEIX IIPUMECEH M MCIONB30BaH B paboTe
Garapen.
Omnpexnenure cocras BemecTBa Ab. OTBeT MOATBEPAUTE pacueTaMH.
3anuImuTe ypaBHEHHA BCEX ONMUCAHHBIX PeaKIUi.
3anummTe MOJIEKYJIAPHOE YpPaBHEHHE peaKlHy, Jiexanieil B OCHOBe paboThl Oaraped. 3andiIuTe HOHHO-
9JIEKTPOHHBIE YPaBHEHHSA HPOLECCOB OKHCICHMA H BOCCTAHOBJICHHS, JISKAIIHX B OCHOBE PEaKI[HH,
ImpoTeKaroliei B 6arapee.
Ha xakoe Bpems paboThl yCTpoicTBa XBAaTHT moilydeHHOro w3 Ab BemiecTBa, ecimu H3BECTHO, YTO
Cpe/HAS CHJIA TOKA B HeM cocTasiseT 0,25A? (3apsx 91eKTpoHa ,~ = —1,6 - 10" 1K),

Cuwuraiite, 9TO BRIXOJBI BCEX MPECTABICHHBIX peakiuii paBHBI 100%.

3axaua 3. (20 6ann0B)

Ilpu MoHOXJIOpHpPOBaHMM IIPOIIaHA Ha CBETy oOpa3zyeTrcs CMech NPOM3BOAHBIX. M3BecTHO, YTO IpH
CTAaHIAPTHHIX YCJOBHUAX COOTHOIIIEHHE OTHOCHTENBHBIX CKOPOCTEH 3aMelleHHs Yy IEepBHYHOTIO,
BTOPHYHOTO M TPETHYHOrO aToMOB yriepoma coctaBiser 1:3,3:5,5. Onpenenute MONBHBIE XOJIH
KOMIIOHEHTOB B Ta30BOM M XHUIKoM (asax mpu 25 u 700 °C, ecinu U3BECTHO, YTO HCXOAHBIE BELIECTBA
IPOpearupoBalii IOJHOCTHIO, CTAHJAPTHHIC TEIUIOTHI CrOpaHHMS Ta3000pa3HBIX H-MPONWIXJIOPHAA H
H30NPONWIXJIOpHAa cocTaBIAOT 1896 u 1880 k/I/MONL COOTBETCTBEHHO, @ CTAHAAPTHHIE SHTPOIHH
3THX BEMECTB S° MPAKTHYECKH OAHHAKOBEIL.

HcnapenneM opraHHYeCKHX >KHIAKOCTEH H PacTBOPHMOCTHIO XJIOPOBOAOPOJA B HHX IPH CTAHAAPTHBIX
YCIOBHSX IPeHEOPEUb.

Jna cnpaéku: KOHCTaHTa PaBHOBECHS PEaKIUH CBA3aHA C €€ TEPMOAMHAMHYECKUMH XapaKT€PHCTHKAMHU
yPaBHEHHUEM:

InK = -AH°RT + A,S°/R.

3anaua 4. - (20 6annoB)

Jns xaueCTBEHHOTO aHANN3a COACPKAMIEH HEKOTOPOE KOMMYECTBO KPE30JIa CMECH CIIOXKHBIX 3¢HpoB X
u Y, 00pa3oBaHHBIX OJHHM CIMPTOM H IBYMsS Pa3sHHIMH OJHOOCHOBHBIMH KapOOHOBBHIMH KHCIIOTAMH,
MPOBEJH CleAyONMe dKcnepuMenThl. [lopiuio Takoi cmecu Maccoit 36 r o6paboramu 16% pacTBOopoM
THAPOKCHJIa HATPHsA, Ha KOJMYeCTBeHHOe B3auMozaeiicTBre momuio 100 r pactBopa menoun. Takyio ke
HOPIHIO UCXOJHOW CMECH pa3feNWiId Ha /B¢ paBHbIE 9acTH, NepBYyI0 oOpaboTanu n30LITKOM GpoOMHOMN
BOABI U moaydwiu 34,5 r ocaaka, a BTOpylo oOpaboranu H3OBITKOM peakTuBa ToJineHCa, BHINABIIMIMA
0CaJIoK OTQUIFTPOBANIM M BHICYINHIIH, €ro Macca cocraBmia 20,35 r. Ob6paborka 3toro ocanxa
U30BITKOM COJITHOM KMCIOTH YMEHbIIAeT ero Maccy Ha 11,67%. YcranoBute cTpykTypsl 3¢upoB X u Y
H HAIUIINTE YPaBHEHHS ONKMCAHHBIX PEaKIMH.

3anaua 5. ' (20 6annoB)

Pacummgpyiite nenoyky mnpeBpamieHmii, eclnM H3BeCTHO, 4To 5,4 T. coemuHeHus B cmocobHO
npopearupoBath ¢ 7,3 r xiopoBojopofa ¢ ob6pasoBaHueM amxiopuna. Ilpeanoxwre MexaHW3M
obpasoanus E u3 D.

A

1. BuLi (2 eq.)

2.CH3l (2 eq.)

H,, Pd/C

Pb(OAc)2

PPh,

MCPBA

A
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