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I|1]H 1! Mepuoguueckana cucteMa XMMUYECKUX 3neMeHToB | He 2
1,00795 n N.MeH paeneesa 4,002602
B8ogopoa i renwi
Il 2 | Li 3| Be 4| 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
SIATHA Gepunnui 6op yrnepog asor KMenopon drop HeOoH
| 3 | Na 11 Mg 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
HarTpuit Marimni anoMUHMiR | xpemHui tocdop cepa Xnop aprou
Vi4|K 19 Ca 20 |Sc 21| Ti 22 \' 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
Kanui Kanbuwi CKaHanA TUTaH BaHaaui Xpom Maprasey xeneso xobaner 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
menb UMHK rannui fepmanni MbILUbAK cenex Gpom KPUATOH
V|6 |Rb 37 Sr 3|Y 39| 2Zr 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
pybnani CTPOHUMH WTTpWiA LIMPKOHKIA Huobui monubaeH TexHeuui pyrexui poawii nannagui
7 |Ag 47/Cd 48 | In 49| Sn 50 Sbh 51| Te 62 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo Kagmui nHawi onoso cypbma Tennyp nog KCEHOH
VI| 8 |Cs 55 Ba 56 | La 571 Hf 72 Ta 73| W 74 |Re 75|08 76 11Ir 77 | Pt 78
132,9054 | 137,33 138,9 "1 178,49 180,9479 183,85 186,207 180,2 192,22 - 195,09
Leauit Gapui NaHTaH X ragpHuin TaHTan Bonbgpam PeHW| OCMUH MpuaniA nnamHa
9 {Au 79 Hg 80Tl 81| Pb 82 Bi 83| Po 84 | At 85|  Rn 86|
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
3011070 PTYTb Tanmi CBUHEL BUCMYT NIoNoHUN acrar pagoH
VII | 10 | Fr 87 Ra 83 |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]
paHuui pagui akTuHuiA xx | pesepdopanit | ayGuit CUBOpPri Gopwnit XacCui MerTHepuit | gapmwtaaTuit
11 |{Rg 111 Cn 112 113|FI 114 115 {Lv 116 117 118
[272] [285] [289] [293]
PEHTTEHWA | KonepHUUMA neposuit imBepMopui
X [laHTaHouAb!
Ce58{Pr 59 (Nd60|{Pm 61Sm 62| Eu 63/ Gd 64 |Tb 65/Dy 66 |Ho 67 Er 68 Tm68|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
|_uepwit npazeogum | HeoauM | npomeTwh | camapwii | eBponui | ragonunwii | TepGwit | amcnposwid | ronbmuin | ap6un TYnuH UTTep6MiA | mioTeumit
XX gKTUHOMUAB!
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]
TOpUIA | NPOTaKTMHWIA| ypaH HENTYHWA | NNyTOHWIA | amepuuwirl kiopwit Gepknwii | kanndophinii | siHwTenHWA| depMuii | MeHaeneBuit | HoBenui | noypeHcuii
Pan akTMBHOCTU MeTannoB / 3NeKTPUYECKUid PAL HanpsXXKeHnA
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
SKTUBHOCTb METANMOB YMEHbLIAETCH -
PacTBOpUMOCTL KUCIOT, CONei U OCHOBaHMWI B BO i i
WoHb! H' |NH4'|K" |Na* |Ag’ |Ba*" |Ca®*|Mg® [Mn?*{Zn®*|Ni**[Sn**|Pb®*|Cu? [Hg?'Hg.**|Fe?* [Fe** |ar** [Ccr**
OH™ PIPIP|-|P{M|{M|H|H|H|H]|H]|H|- - HIH]H]|H
NO;~ p{p|P|P|P{P|P|P|P|P|P|P|P|[P|[P| -|P|[P|[P]|P
F plP|P|P|P|M|H|M|P|H|P|PIM[P|-[M|[M|H|[M|M
cr PP |P|P|H|[P[P|P]P|P|PIP|IM|P|[P|[H]|P|[P]|P]P
Br- plpP(piP|H|[P|P|P|P|P|P[P|[M|{PI[M|[H]|P|[P]|P]|P
B PP |P|{P|H|P|[P|P|P|P|P|P|H|-|H|[H|P|-|P]|P
s P/ P|IP|P|H| -} -|~-|H|H|H|H|H|H|H]JH]JH|H]|-]-
S0;* PP [(PIPIMIMIM|M|H|M|H|-|H|-]|-]-|M|-|-]-
1SQ4* plpPp|P{P{M|HYM]|P]|P|P|P|[P|[H|P|[P{M]|P|P|P]P
COs™ P|P|PIP{H{H|H|H|[H]JH|-|-IH|=-|-|H]|H|-]|-]-
SiQs* H| - |PIP{H|H|H|H|H|H|H|-|H|-|~-]|-1H|-=-]|-1]-
|PO4*> P/ PIPIPIHIH|HIH|H]JH|H|H|H|H]|H H H|{HIH|H
,C=H3000' p{pP|pP|PiPiP|P|P|P|PiP|P|P|P|lP|[M]|P|P|P]P

P — pacreopumoe (Gonbiue 10 r Ha 1000 r Boabl)

H — HepacTeopumoe (MeHblue 0,01 r Ha 1000 r soapl)

M — manopacrteopumoe (ot 10 r go 0,01 r Ha 1000 r Boabl)
— — BeLLECTBO pasnaraeTcs BOAOW UK He CyllecTByeT
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BAPHAHT 5

3agaua 1. «Crapblii peakTHB» (20 6ansoB)

Crynent HukuTa Hamen Ha nonike 2 CKIAHKH ¢ HEH3BECTHBIMH PAaCTBOPaMH 0e3 KpbIKH. OH CIIPOCH y

nabopaHTa, 9TO 3TO 332 PEaKTHBBI, a TOT OTBETHJ, YTO B TOYHOCTH HE MOMHHT, IOMHHT TOJILKO, Y4TO B

106enx 0aHKax HaxXOIATCS pacTBOPHI ONHOHM M TOH ke CONM MIEJIOYHOrO METalia ¢ MacCOBOM JOJeH
KaTHoHa 55.2% M ofHa U3 6aHOK CTOHMT 3HECh JOBOJNBHO JAaBHO, a Apyrad HeJaBHO. B pacnopsukeHuH
Hukwursl okasamuce Tonpko pactBop menogn (NaOH), a takke GapuroBas Boga U COJNSHAs KHCIIOTA.
Ilpn moGapjeHHHM K HEH3BECTHBIM pPAacTBOpaM INEJNOYM BHAMMBIX H3MEHEHH# He mpoumsonuio. Ilpu
N00aBleHHH KHCIOTHI K JIaBHO CTOSIIEMY pacTBOpY BBIIENWICS ra3 Oe3 IBeTa W 3amaxa, a IpH
A00GAaBIECHHH K CBEXEMY pacTBOpY — ra3 He Beiaenuics. Hukura o4eHb yAMBHICS H MPOBEI €l OOUH
skcnepuMeHT. OH otobpan mo 100 M KaXxaoro u TBOPOB U ynapwi ux. Macca TBepIoro ocratka B
IEpBOM CiTydae oka3anach 21.84 r, a Bo BTopoM éf%?r Tsepasie ocrarku Hukuta cHOBa pacTBOPHI U
o6pab acTBOpE! OapHTOBOI Bo#oii. B pesynsrate B nmepBoM ciydae Bemamo 35.00 r ocanka, a Bo
BTOpOﬁ .'fﬁ r. Ocratky nocne ynapuBaHus pactBopoB Hukura mpoxasm, B pe3yabTaTe Macca OJHOTO
yMeHbIIHAack Ha 0.63°Y; a BToporo He M3MeHWnach. Brimasmme nociie 06paboTKH GapuUTOBOl BOIOM
ocanxu Huxura Tak ke npokaiui, B pe3yJbTaTe Macca OZHOrO yMEHBIIWIacs Ha 1,54 r, a BToporo He
u3mMenmiack. Ilpemnoxure Bo3MOXHBIH cocraB comd. Omnpenenure MONSPHBIE KOHIECHTPAMM U
MAacCCOBBI€E JIOJIM BEILECTB B HCXOAHBIX pacTBOpax (INIOTHOCTh pacTBOPOB IPHMHTE paBHO# 1 r/mir).

”l. quo 9

3anaua 2. «XHMHYEeCKHE HCTOYHHKH TOKA» (20 6annoB)

Ha pnaHHBIi MOMEHT B pa3iMYHBIX OJIEKTPOHHBIX YCTPOMCTBAX B KAaueCTBE DIIEMEHTOB ITMTAHHUA
HCTIOJIb3YIOTCS XHMHYECKME MCTOYHMKHM TOKa (0aTaped M aKKyMyJSTOpHI), B KOTOPHIX JHEPTHS
XHMHYECKHX PEaKIMi IPEBPAIIacTCa B MMEKTPHYECKYIO SHepruio. [IpHHIHN paGoTH TAKMX MCTOYHHUKOB
TOKa ocHoBaH Ha OBP, mporekarommx BHyTpH OaTapeu (aKKyMyisaTopa), MPH ITOM I3JIEKTPOHBI OT
BOCCTAHOBHTENS K OKHCIIMTEIIIO MEPEHOCATCS 9€pe3 BHELIHIOKO AIIEKTPHUECKYIO LIETIh.

IOnz1 nmxenep bops cospan 3eKTpOHHOE YCTPOHCTBO, KOTOPOE IMIAANT KOTa B OTCyTCcTBHE Bopu. s
CO3[aHH]d XHMHYECKOTO HCTOUYHHKA TOKa bops Hcnonb30Ban Te peakTHBbI, KOTOPHIE CyMeEN HAWTH.

B xox 6su10 mymeHo 6enmoe KpHCTaj]gmqecxoe BELIECTRO, NOoANMUCcaHHOe KaKk AB, nmpu 3TOM Ha 3THKeTKe
JOTIONHATENBHO GBUIO ykazano «w(A) = 52,35 9; w(b) = 47,65 %».

Bops nposen anextpormns 82,41 r 20 %-ro Bognoro pacTeopa Bemecta AB (¢ mrotHocTso 1,13 r/em’® )B
pa3sfeNeHHON JMEKTPONMTHICCKOH sdedike. Bops oTmerwn, 4ro Ha awojne W Karoaé HaGiromaaoch
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BBIIEJTICHHE Ta30B, a JUIA aHAIH3a MOJIyYeHHOro pactBopa bops obparmics k npyry XuMuky. ToT cMor
CKa3aTh JIHIIb, YTO MOJYUEHHEIH pacTBOP SBIISETCS PaCTBOPOM CHIIBHOTO OCHOBaHMs, C MAaCCOBOH J0JIEH
BeniecTBa B pactBope 16,67 %.
I'a3, oOpa3oBaBmmiici B X0Je¢ aHOZHOTO Iporecca, bops HpoIycTHs 4Yepe3 MOMY4YEHHBIA pacTBOD,
JoBeneHHBI no kumeHusa. [locre oxnaxnmeHus pactBopa bops cobGpan oOpasoBaBummiics OGeisiid
KPHCTAJUIMIESCKH# 0CaJIOK M B JaNbHEHIIIEM HCIIOIB30BaJI €ro B pabote Gatapen.
Jns nonydeHus BTOporo KomioHeHTa Oataped bops MCrosib30Ban 3aBajsgBILHECS B KJIAJOBKE T'BO3MH,
NpUYEM OH 3aMETHJI, YTO OHH XOPOIIO NPHTATHBAIOTCA JIEXKAIINUM T10 COCEACTBY MAarHHTOM. OTH IBO3IH
Bops moMecTHI B pacTBOp XJIOPHOTO Xeje3a, KOTOpPOE€ IT03aMMCTBOBAI Yy OTIA-PagHOIIOOHTE .
IMomydyenHslit pacTBOp OBLT OTGWIBTPOBAaH OT HEPACTBOPHMBIX IpHMecEH M HCHONb30BaH B pabore
Garapem. ,
Onpenenute coctaB BemecTBa Ab. OTBeT moATBEepANTE pacyeTaMu.
3anuimuTe ypaBHEHHS BCEX ONMCAHHBIX PEAKIHH.
3anummTe MOJIEKYJIIPHOE YPaBHEHHE PEaKInH, Jiexallei B ocHOBe paboThl 6aTaper. 3anuimMre HOHHO-
JJIEKTPOHHEIE YPaBHEHHS TPOIECCOB OKHCIEHMS M BOCCTAHOBJICHHS, JIEXKANIMX B OCHOBE DEaKIMH,
nporekatomei B 6atapee.
Ha kakoe Bpems pabGOTBI yCTpOWMCTBa XBaTHT HONydeHHOTo M3 Ab BemecTBa, eciM HM3BECTHO, UTO
CpelHsisA CWiIa TOKa B HeM coctaBiiieT 0,25A? (3apsij direkTpoHa 4.~ = —1,6 - 1071%Kn).

CuwuraiiTe, YTO BRIXOIBI BCEX MPEACTABICHHBIX peakuuii paBHEl 100%.

3agaua 3. (20 6ana0B)

IIpn MoHOOpoMHpOBaHHH IpoIaHa Ha CBeTy oOpa3yeTcd CMeCh NMPOM3BOAHBIX. M3BECTHO, YTO IpH
CTAQHAAPTHBIX YCIOBHAX COOTHOIICHHE OTHOCHTENBHBIX CKOPOCTEH 3aMEIICHHs y IECPBHYHOIO,
BTOPHYHOTO M TPETHYHOro aroMoB yriepoaa coctasiser 1:80,0:1000,0. Ompenenure MONBHBIE TOIH
KOMIIOHEHTOB B ra30Boii M xuakoi ¢azax mpu 25 u 250 °C, ecild U3BECTHO, YTO MCXOJHEBIEC BEILECTBA
TIPOPEarupoBaIM MOJHOCTHIO, CTAHAAPTHHIE TEIUIOTHI CrOpaHUs ra3oo0pa3sHHIX H-NpomwiIxGpomuna u
n3onponuabpoMuaa coctabiaoT 1939 u 1930 x/[/Mojib, a CTAHAAPTHBIE SHTPOIMH ITHX BEILECTB S°
HNpaKTHYECKH OJUHAKOBHL.

HcnapeHneM OpPraHHYECKHX JXKHIKOCTEH M PacTBOPHMOCTBIO OpOMOBOAOPOJA B HUX NPH CTaHAAPTHEHIX
YCIIOBHSX, a TAK)Ke TEPMUYECKAM Pa3ioxKeHHeM OpoMOBOAOpoa IpeHedpedn

JIna cnpasku: KOHCTAHTA PABHOBECHS PEAKIHH CBS3aHA C €€ TEPMOIMHAMMYECKMMH XapaKTEPHCTHKAMH
YpaBHEHHEM:

InK = -A;H°/RT + A,S°/R.

3agaua 4. . (20 6ann0B)

JUis Ka4eCTBEHHOTO aHAIHM3a COAEPXKAINeH HEKOTOPOe KOMMYECTBO KPE30Ja CMECH CIIOXKHBIX 3(HPOB Xol(

u Y, 00pa30BaHHBIX OJHHM CIMPTOM H JBYMS pa3HBIMH OJHOOCHOBHBIMH KapOOHOBBIMH KHCIOTaMH,
OPOBENH CleAylomue 3KcnepuMeHTH. Ilopmmio Takoit cMecu Maccoit 38,8 r obOpaboramm 16%
PacTBOpOM THAPOKCHIA HATPHA, Ha KOJIMYECTBEHHOE B3aumozneiicTie monwio 100 r pacTBopa mienoyx.
Takyro e HOPLHIO HCXOJHOH CMECH Pa3ZIeUIIH Ha JIB€ PaBHBIE YacTH, EPBYI0 06paboTany H30BITKOM
OpoMHoO# BoABl M mMomyuw i 34,5 r ocamka, a BTopylo oOpabGoranu M30BITKOM peakTHBa TonjeHca,
BBHIABIIHI OCaZOK OT(QUIBTPOBAIH W BHICYINWIH, ero Macca cocraBwia 21,05 r. O6paborka sroro
ocajixa U30BEITKOM COJISIHOM KHMCIIOTHI YMEHBIIAeT ero Maccy Ha 14,61%. YcranoBure cTpykTyphl 3$HpOB
X u'Y ¥ HanHIIUTe YPaBHEHHsI ONMCAHHBIX PEaKIIHid.

3agaua S. (20 6ann10B)

Pacimdpyiite [emouky mNpeBpalleHHil, €ClM M3BECTHO, 4YTO 5,4 T. coemuHeHHs B cmocobHO
npopearuposath ¢ 16,2 r GpomoBomopoaa ¢ oOpasoBaHueM aubpomuza. Ilpemtoxure MexaHM3M
obpazoBanus E u3 D.
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