[ [ m [ v TV T v T w vill
|1 ]|H 1| Nepuoauyeckas cucTema XMMUYECKKX anemenToB |He 2
1,00795 n M MeHneneeBa 4,002602
soaopon i renni
1 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
TMTHA Gepunnuii 6op yrnepoa asor XMcnopoa ¢rop HEOH
| 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
HaTpui MarHuit anioMuHui__| KpemHuit _docdop cepa xnop aproH
V|4 ]K 19| Ca 20 | Sc 21| Ti 22 Vv 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 CKaHAaWA TWTaH BaHagui Xpom mapraHey Xerneso koGanst 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
mvegb LIMHK rannui repManun MBILBLAK cenex Gpom KpUnTOH
V|6 |Rb 37 Sr 8|Y 39| zZr 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
pyounmi CTPOHUMIA UTTPUA LINPKOHUA HUOGWA monubaeH TexHeuun PYTEHUA poani nannagun
7]|Ag 47)]Cd 48 |In 49| 8Sn 50 Sb 51| Te 52 || 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo Kagmui MHOWA 0noso cypoma Tennyp voa KCEHOH
VI| 8|Cs 65 Ba 561|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
uesni _Gapuit NaHTaH x rauui TaHTan sonopam | perun ocmuin vpuawi nparuHa
9 tAu 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]
30N0TO PTYTH Tanwmi cBUHeL BUCMYT NONoHUA acrvar 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]
¢panuwi | pagui aKtuHui xx | pesepcopani | AyGHui cubopruii Gopwit xaccui MeATHepHA | napMwTanTuii
11| Rg 111 Cn 112 113 FI 114 115 | Lv 116 117 118
272) [285] [289] [293]
pPEHTTeHWA | xonepHuynh dneposuit NMBepMOpHit
X naHTaHouabl
Ce58(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 1649 167,3 168,9 173,0 1749
uepui npaseoaum | Heoaum | npomeTwit | camapui | eeponuit | ragonuHwiA | Tepbui | aucnposwit | ronomui | ap6un TYynun uTTepouii_| morveunn
XX aKTUHOUADB!
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 | 2310 238,0 | [237] [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]
TOpHA | NpoTaKTuHWi | ypax HENTYHW#H NAYTOHWIA | amepuumit| Kiopui 6epknuin | kanudopHuid | siHwTerHuit| depmuit | MeHaeneBuii | HoGenui | noypeHcuin
Psap akTMBHOCTY MeTannosB / 3NeKTPUUYECKUI PAA HanpsDKeHUIt
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 yMEHbLWAaeTCA g
PacTBOpMMOCTbH KMCNOT, COMei K OCHOBaHUA B BOAE i
WoHb! H* [NH.'[K* [Na* [Ag’ [Ba®* |Ca®*|Mg® |Mn**{Zn?*|Ni**|Sn®* [Pb®*|Cu®* [Hg? |Hg.** [Fe** |Fe®* |AI°* |Cr*
OH P{PIP|-{P|IM|{M|H|H|H{H|H|H]| - - H|{H|H|H
NO;~ plpipiPiP|P|PlP|P|P|P|P|P|P|P|-|P|P|P|P
F plpip{PlPIM|[H]|M]P|H|P[P|M|P|[-|M]|M|[H|[M[M
cr plep |P|lP|H|P|P|P]P|P|P[P|M[P|[P[H|P|P[P|P
Br- p{p|p{P|H{P|P|P|P|P|P[P[M|P[M|H]|P|P|P]|P
r pilP|P|P|H|{P|[P|P|P|P|P|[P|H|-|[H|H]|P|-|P|P
s PpP{P|P{P/H{i-|-]-]H|H]H[H|H]H]|H H HIHI|-]|-
S0;* PIPIPIPIMIM{M{M{H|MI/H|{=-|H]|-}|=-]-|M|-|~-]-
S0.4* P|P|P[P|M{H{M|P|[P|P|P{P|H|P|P|M|P|P|P|P
COs* PlP|PIPIH{H|H|H|[H|H|~-]|-|[H|-}{-]H[H]|-]|-]-
Si0s*” H{ - |{P|P{H|H|H|H|H|H|H|{-|H|-|=-|-]H|-]-]-
PO P|lPIPIP{H H{H|H]|H]|JH|IH|H|H|HI}H H H|{H|H|H
CHcoo  |[p| P (P|P|P|P|P|P|P|P|P|P|{P|[P|P|M|P|P|P|P

P — pacteopumoe (6onbuie 10 r Ha 1000 r Boawl)
H — HepacTeopumoe (MeHbtue 0,01 r Ha 1000 r Bosibl)

M — manopacrteopumoe (ot 10 r ao 0,01 r Ha 1000 r sBoab!)
— — BELLeCTBO pasfnaraeTcs BOAOA UNU He cyliecTeyeT
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BAPHAHT 1

3agaua 1. HenpuBbivHbIC MOJIEKYJIbI. (20 6anuo0B)

Onemenr X o0pa3yer ¢ KHUCIOPOAOM HECKOILKO OMHApHBIX COEOMHEHHUH, Haubojiee H3BECTHBHIMHU
ABIIOTCA A (MaccoBas fons aneMeHTa X, ox = 50,0%) u B (ox = 40,0%). Onnako, cymecTByIOT U
Jpyrue OMHApHBIE COCIUHEHMA deMeHTa X ¢ kucinopoaoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBure coctaB BemiecTB A, B, C u D, Hapucyiite ux cTpykrypHsle GpopMyibl. Onummre
XMMHYECKHE CBOMCTBA 3THX OMHapHBIX coeauHeHuil. Kakue eme 6uMHapHbIe cOeMHEHHS 3lIeMeHTa X C
KkucnopoxoM Bam uzBecTHHI?

3anaua 2. Peaxuun 3j1ementa J. (20 6ann0B)

Peaximuy HEKOTOPOTO MPOCTOTO BemecTBa J MoKa3aHel Ha cxeMe. IIpemioxuTe ABa MPOCTHIX BEHIECTBA,
YAOBIETBOPSIOIMX yKa3aHHOU CXEMe, a Talkoke HanMIIuTe GPOpMYIIbl COOTBETCTBYIOIHX HM COCIHHCHHMH
A, b, B. Haniumure ypaBHeHHS peakuuil, yKaXKuTe YCIOBHA UX MpoBeAeHHs. UTo npousoiiger, ecimu A
pacTBOpUTH a) B BoJe; ©) B BOAHOM pacTBope Ienodd; B) B kucinore? Hamumure ypaBHeHHS
BO3MOJKHBIX PEaKIuil.

Cl,(u30) 3 3
d — A — B — B

3apgaua 3. «Hano» (20 6ann0B)

Kak u3BECTHO, HAHOTEXHOJIOTHH SIBJIAIOTCS OOHMM M3 Haubonee OBICTPO pa3BUBAIONIMXCS HalpaBlIeHHH
Hayku M Texuukd. IIpu 3TOM Bce Oonblliee BHUMAHHE YAENACTCA CHHTE3Y H HCCIEIOBAHHIO
chepnueckux Oumerawndeckux ‘“‘core-shell” HaHOuacTHN, T.e., HAHOYACTHI], Y KOTOPHIX BHYTpEHHEE
SApO COCTOUT U3 aTOMOB OJHOTO, a BHEIIHAA 000JI09Ka — U3 aTOMOB APYTOro MeTajuIa.

A) Yrto Takoe HaHO4YacTHIA?

b) Ouenute pazmep chepruueckoii HAHOYACTHLIBI, AAPO KOTOPOH cocTouT U3 80 aTOMOB 305I0Ta, a
obomouka — u3 100 atomoB cepebpa. IlnoTHOCTE cepebpa npumute paBHoit 10500 Kr/M°, a WIOTHOCTH
30mota — 19320 kr/™’.

B) [IIpemnoxure cmoco® CHHTe3a CYCHEH3HH, COAEpXKamled TaKHe HAHOYACTHIBL, C
HCIIOJIb30BaHHEM B Ka4eCTBE UCXOJHBIX BEMECTB TETPAXJIOpOaypaTa HATpHs, JIMHCa, PopMUaTa HATPHS,
BOJEI.

Hns cnpasku: 06beM 1apa CBA3aH C paJiyCOM COIJIACHO COOTHOINEHHIO: V = 4/3nr’



3agaua 4. «Munepan» (20 6as10B)

IIpu mpoxanuBanuu OecCHBETHOTO NPHPOJHOTO MHUHEpaia €ro Macca ymeHbpmiaercsi Ha 21,73%, a
BBIIEIAIONHNCS NPOAYKT NOJHOCTHIO MOTJIOINAETCH KOHICHTPHPOBAHHOM cepHO# kucioToil. IIpoGa
MHUHEpajia OKpaIlUBaeT IuiaMs B ¢proneroBsnil nBet. O6paboTka MUHEpaia KOHIIEHTPHPOBAHHOH CEPHOI
KHCIOTOH IIPHBOAWT K BBHIJEIECHHIO TIa3a, XOpONIO PpAacTBOPUMOTO B BOJE H HE BHI3BHIBAIOLIETO
MOMYTHEHHS H3BECTKOBOH BOAbl. MuHEpal MONHOCTBIO PacTBOpAETCA B BOAE, 00pa3ys OeCUBETHBINH
pactBop. Ilpu neficTBuM Ha pacTBOp MrHepalia H30BITKOM PacTBOPOB XJIOpHAa OapHs U HUTpaTa cepedpa
BBHINIAJAI0T HEPACTBOPHUMEIE B KHCIIOTax Oesble OCaJKH, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpwm
IeHCTBHH pacTBOpa INENO4M BHIMaAaeT Oenbifi 0caloK, paCTBOPHMBIA B KHCIOTaX, HO HE B H30BITKe
mesnod. IIpu mpokamiBanuM 3TOrO Ocanka ero Macca ymenomaercsa Ha 31,03%. Onpenenure cocraB
MHHepaia, IPUBEUTE yPaBHEHHS BceX yKa3aHHEIX B YCIOBHH 3aladd peakumii. Kak HassBaeTcs 3TOT
MHUHepan?

3apaua 5. «Crapblii peakTnB» (20 6ans10B)

Crynent Huxura Hamen Ha HOJKe 2 CKISHKH ¢ HEM3BECTHRIMH PacTBOpaMH 0e3 Kprimku. OH CIIPOCHIT Y
nabopaHTa, 4TO 3TO 3@ PEAKTHUBHI, @ TOT OTBETHI, YTO B TOYHOCTH HE IMOMHHUT, IOMHHUT TOJIBKO, YTO B
obenx OaHKax HAXOIATCA PAacCTBOPH OJHOH M TOH Xe COJMHM MIEJOYHOro MeTayla ¢ MacCOBOH Joneii
KaTHOHA 42.1% H oxHa u3 6aHOK CTOHMT 37€Ch JOBOJILHO JABHO, a Apyras HeAaBHO. B pacnopsokeHHH
HuxuTel OKa3anuch ToNbKo pacTBop menodn (NaOH), a Taxoke M3BECTKOBas BOJA U COJITHAS KHUCIOTA.
Ilpu noGaBneHHHM K HEU3BECTHHIM pacTBOpaM INEJIOYM BHIWMBIX H3MEHEHHH He mnpowmsonuio. [Ipu
JoOaBleHMM KHCIIOTH K JaBHO CTOSANIEMY pacTBOpY BHIAEHHICH ra3 O3 mBera M 3amaxa, a NpH
obaBlieHNH K CBEXXKEMY pacTBOpY — ra3 He Bbigemwicsa. HAKATa oYeHp yIWUBHIICS W MPOBEN €llle OJHH
akcriepuMeHT. OH otobpain 1o 100 My kaxI0ro U3 pacTBOPOB H yHapun MX. Macca TBEpAOro ocrarka B
NIEPBOM CiIydae okasamach 4.96 r, a Bo BropoM 3.28 r. TBepanie ocratku Hukura cCHOBa pacTBOpHI H
o6paboTal pacTBOpEI H3BECTKOBOH BOJIOH. B pe3ynsrate B mepBoM ciydae Bemaio 5,10 r ocajgka, a Bo
BropoMm 3.10 r. OcraTku nocie ynapuBaHus pacTBopoB Hukura npokasnui, B pe3yjabTaTe Macca OJHOTO
yMmensmmiack Ha 0.18 r, a BToporo He u3MeHuIach. BrinaBmue mociae o0paboTKH M3BECTKOBOM BOJIOH
ocanku Hukuta Tak ke MpoKalIwi, B pe3ynbTraTre Macca oqHoro yMmenommmnach Ha 0.88 r, a Broporo He
u3MmeHwnach. lIpennoxure BO3MOXKHBIN coctaB conu. Omnpenenure MOJAPHBIE KOHIEHTpAMM H
MacCOBBI€ JIOJIH BEMIECTB B HCXOHBIX pacTBOpax (IUIOTHOCTh PacTBOPOB IPUMHTE paBHO# 1 r/mi).
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