| T M T v T v T v [ W I
I|1]|H 1| Mepuoanyeckan cuctema XMMMYECKUX aneMeHTos | He 2
1,00795 4,002602
aomopon D.W.MeHpeneeBa o
Il 2 | Li 3| Be 4|8B 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
nnTKiA Gepunnuin 6op yrnepog asor Kucnopog pTop HEOoH
| 3 |Na 11 Mg 12| Al 13| Si 14 | P 15| 8 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 36,453 39,948
Hatpuii MarHun anioMuHuit_ | kpemHuii tocchop cepa xnop aprou
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 55,847 58,9332 58,70
Kanui KanbUWA CKaHAWNA TUTaH BaHagui Xpom maprausey xeneso xobaneT Hukenb
5|Cu 292Zn 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
meas UMHK rannui repMaHuii MBILLILAK cenex Gpom KPUATOH
V| 6 [Rb 37/Sr 38|Y 39| 2r 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 | 1064
pyGugmia CTPOHUMIH UTTpHiA LIMPKOHUA HHOGHiA mormBaeH TexHeuun pyTeHun poauit nannagui
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 Kaamui MHOWA OnoBso cypbma Tennyp von KCEHOH
Vi{8|Cs ©55Ba 56({La 57|Hf 72 |Ta 73(W 74 |[Re 75|08 76| 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 182,22 195,09
uesun Gapuit RaHTaH x rapHui TaHTan Bonbgpam | penmi ocMmui upuaui nnarvsa
9 Au 79 Hg 80 |TI 81(Pb 82 |Bi 83(Po 84 |[At 85|Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222)
301070 pTyTE Tannui cauHey BUCMYT nonoHuit acrar pagon
Vil | 10 | Fr 877Ra 88 |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]
dpanumnis | pagui aKTuHwiA xx | pesepdopaui | ayGHui cuboprui Gopui Xaccui MedTHepui PMUITAZTHHA
11 |{Rg 1M1 Cn 112 113 Fl 114 115 (Lv 116 117 118
[272] [285) [289] [293]
PeHTTeHWA | konepHuuwi dneposui NUBEPMOpUIA
X NaHTaHougb!
Ce 58| Pr 59 [Nd60|Pm 61[Sm 62| Eu 63/ Gd 64 ([Tb 65Dy 66 | Ho 67| Er 68 Tm69 | Yb 70 | Lu 71
140,1 140,9 144,2 | [145] 150,4 151,9 157,3 158,9 | 162,56 1649 167,3 | 168,9 173,0 174,9
uepuA | npaseofum | Heoaum | npomerwit | camapwit | esponwii | ragonmuui | Tep6ui | aucnpoani | ronbmui | apbuit Tynui ntTepbuii | nioteuwn
XX aKTUHoOUAb!
Th 90|Pa 911U 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]
TOpWH | NpoTaKTUHWI| ypaH HeNTYHWA | NYTOHWiA | amepuumia| kiopui Gepxnuin_| kanucophuii | sfHwTednni| epmuit | Mengenesmii | Hobenui | noypexcuit
Pag axTuBHOCTU MeTansoB / aNeKTPUYECKHA PAA HaNPSUKeHWH
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
KTMBHOCTb METasIN0B YMEeHbLLAeTCn -
PacTBOpPUMOCTL KUCNOT, COJe M OCHOBaHMI B BOge
WoHbl H' |NH4'|K' |Na® |Ag’ {Ba®" |Ca**|Mg®*|Mn**(Zn**|Ni**|Sn?*|Pb**|Cu**|Hg**[Hg.* [Fe?* [Fe** [AF* [Cr**
OH~ , PIPIP|-|]PI M|IM{H|H|HIH|H]H| -} - 1TH|HIH]H
NO3~ pip|P|lP|Pl{P|P|PiP|P|P|P|P|P]P] -fP|PIlP]|P
F P{P|PIPIPIM[H|M]|]P|H|PIPIM|IP|-]M|{M|H{M|M
cr plp|p{P|H{P|P|P|P|P|[P|P|M|P|P]H|P|P|[P]|P
Br PP |p{P|H|P]P|P|P|P|{P|P[M|P|M|H]P|[P|P]|P
r PP |PiP[H|[P|P|P|P|P{P|lP|H]|-|H|[H][P]|-|P]|P
s> P|P|P|P|H|[-|-]|-]H|H|/H|H|H|H|H|H]|H|H]|-]|-
S03* P{P|PIPIM[M/|M|M|H|{M|H|-|H|-|-]-[M[-]-]-
S04 piP|P|P|[M|H|M|P|P|P|P|P|H|P|P|[M]|P|P|P|P
COs* P|P|P{PIH{H|HIH[H|H]-]-fH]-]-]H]H]|-]-]-
Si0s* H|{ - |P|P|H|H|H|H]|H|H|H|-|JH|[-|-|-]|H|-]|-]-
PO* P|P |{PIPIH|H|H|H H|{H|H|H|H]|H|H H H|H]|H|H
CHscOO" |P| P |P{P|P|P|P|P|P|P|P|P|P|lP|P|M|PIP|P|P

P — pacteopumoe (6onbiue 10 r Ha 1000 r Boabl)

H — Hepacteopumoe (MeHblue 0,01 r Ha 1000 r Boawt)

M — manopacreopumoe (o1 10 r go 0,01 r Ha 1000 r Bogbi)
— — BELEeCTBO pa3naraeTcs BOAOW NN HE CylecTByeT
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BAPHAHT 7

(20 6annoB)

OnemeHT X o00pasyeT C KHCIIOPOZOM HECKOJILKO OWHApHBIX COEAMHEHHi, Hambolee H3BECTHBIMH
aBIsAI0OTCA A (MaccoBas pons aneMeHTa X, ©0x=42,86%) n B (0x=27,27%). OnHako, CyIieCTBYIOT H
Ipyrue OWHAapHBIE COEOMHEHHs JJeMeHTa X ¢ KuciopopoM, HampuMmep, C (©x=20,0%) u D
(0x=52,94%). YcraHoBute coctaB BemecTB A, B, C u D, Hapucyiite ux CTpYKTypHEE (QOpMYJIEL
OnumuTe XMMHYECKHE CBOMCTBA 3THX OWMHApHRIX coeauHeHui. Kakue emje OMHAapHBIE COEIMHEHHSA
aneMeHTa X ¢ kucinoponom Bam n3n§7xm?

3anaua 1. HenpuBbIuHbIe MOJIEKYJIbI. \/

(20 6annoB)

Peaxiiy HEeKOTOPOro MPOCTOTO BEIIECTBA J MOKa3aHH Ha cxeMe. [IpeIokuTe IBa MPOCTHIX BEIIECTBA,
YIOBIECTBOPAIOLIMX yKa3aHHOHR CXEeMe, a Takoke HaMmUmmUTe GOpMyIIbl COOTBETCTBYIOLIMX HM CO€IHHEHHA
A, B, B. Hannmiure ypaBHEHHs peakiuii, yKaKUTe YCJIOBHA HX NMpoBeleHus. UTo mpou3oiaeT, ecin A
pacTBOpHTH a) B Boze; ©) B BOAHOM pacTBOpe Imenoud; B) B kuciore? Hanummure ypaBHeHHS
BO3MOXKHBIX peaKUuu.

3agaua 2. Peaknun 3aemenra J, .

1,(u306) ic} )
g — A b —— B

3agaua 3. «Hano» (20 6ann0B)

Kak H3BeCTHO, HAHOTEXHOJIOTHH ABIAIOTCA OJHHM M3 HanbGojiee OBICTPO Pa3BUBAIOIIMXCS HANPABICHHIA
HaykKd H TexHuKkH. [Ipm 3TOM Bce Oosbimee BHMMAaHHE YHENAETCA CHHTE3y H HCCIEJOBAHHUIO
chepuueckux Gumeramnuyeckux “core-shell” mamogacTHi, T.€., HAHOYACTHI], Y KOTOPHIX BHYTPEHHEE
SIAPO COCTOMT U3 aTOMOB OJHOTO, @ BHENIHSAS 000JI09Ka — H3 aTOMOB JPYTOro MeTaia.

A) UYro Takoe HaHOYACTHHA?

b) Onenure pa3mep cheprdeckoil HAHOIACTHIIEI, SAPO KOTOPOH cocToMT U3 80 aTOMOB 30J10Ta, a
obonouka — u3 100 atomMoB cepebpa. ILnotHOCTH cepeGpa mpumuTe paHoi 10500 KI/M, a IIOTHOCTD
3omota — 19320 kr/m’.

B) IIpeanmoxure cnoco6 CcHHTe3a CYCHEH3HMH, COACpXKAIlEH TaKWe HAHOYACTHIBL, C
HCITOJIb30BAaHHUEM B KA9ECTBE HCXOMHBIX BEIIECTB TETPaxjIopoaypara HaTpHs, JiAnuca, GopMHara HaTpHs,
BOJIBL.

JIns cnpaexu: o6beM Mapa CBA3aH C PaIHyCOM COTTIaCHO COOTHOmEHHIO: V = 4/3xr



3apaua 4. «<Munepa» \/ (20 6an10B)

Ilpu npoxanuBanuu oOpasna OPUPOAHOTO MHHEpalla €ro Macca yMeHpmiaercsi Ha 26,47%, a
BBIICIIAIOMIMICS ra3 MOJNIHOCTHIO IOTJIOIIAETCS KOHLIEHTPUPOBAHHOW cepHO# kucinorod. O6paborka
MHHEpaJia CEPHOM KHCJIOTOH MPHBOJUT K MEPEXONy YacTH BEIIECTBA B PacTBOP, IIPH 3TOM OCTAIOTCSH
GeCIBETHEIE KPHCTAIUIEI MACCOM X, PACTBOPHMEIE B Bojie. EcilM K 3THM KpHcTa/liaM J06aBHTh STHIIOBEIN
CIIUPT ¥ KaTaJUTHYECKOE KOJIMYECTBO CEpHOM KHCIOTHL, TO 0Opa3yercs ra3oo0pa3HOe BEMIECTBO,
ropsiiee 3eneHsM mwiameHeM. [Ipu 06paboTke NoIydeHHOro pacTBOpa H30BITKOM KOHHEHTPHPOBAHHOTO
pacTBopa eaKoro kaiau odpasyercs Oenbli ocagok Maccol y. M3BecTHO, 4TO npu NpOKaJHBaHHH Macca
aTOro Ocajgka ymenbmaerca Ha 31,03%, a cootHomeHnune Macc x : y cocraBiser 6,41 : 1. Onpenenure
COCTaB MHHEpaja, NPUBEIUTE YpaBHEHHSA BCEX YKa3aHHBIX B YCJIOBHH 3ajauM peaxnuid. [Ipu pemennn
HCIIONIb3YWTE 1[eJIOUHCIICHHBIC 3HAY€HM aTOMHBIX MacC JIEMEHTOB.

3anaqa S. «Crapolii peakTHB» \ (20 6asnoB)

Crynent Hukura Hamien Ha moike 2 CKJISHKH ¢ HEM3BECTHHIMHM pacTBopaMH 6e3 kphlmku. OH cripocun y
nabopaHTa, YTO 3TO 3a PEaKTUBHL, & TOT OTBETWI, YTO B TOYHOCTH HE NOMHHUT, IOMHHT TOJILKO, YTO B
obenx OaHKax HaxoAATCS PACTBOPH OZHOM M TOH K€ CONMM INEIOYHOr0 METajyla C MacCOBOHM Aoiei
kaTHOHa 33.18% u oxHa U3 6aHOK CTOMT 3/€Ch JOBOJILHO JaBHO, a Apyras HelaBHO. B pacnopshxeHun
Hukurel okasammce Tonbko pactBop memoun (NaOH), a taxxke GapuroBas BoJa M CONsiHas KHCIOTA.
IIpu noGaBneHMH K HEU3BECTHBIM pacTBOpPaM IIEJIOYM BHAMMBIX H3MeHeHHH He mnpousonuio. Ilpu
JoGaBICHHH KHMCIOTBI K JaBHO CTOSMIEMY pacTBOpPY BBIIEMWICS ra3 6e3 nBera U 3amaxa, a MpH
N00aBJIeHHH K CBEXEMY pacTBOpy — ra3 He Bhiaeiwica. HUKHUTa oueHb YAMBHIICS M MPOBEN €lle OAUH
skcniepuMeHT. OH oro6pan mo 100 M1 kaXxaoro U3 pacTBOPOB H ymapuil ux. Macca TBepaoro ocrarka B
NepBOM cirydae oka3anach 11.68 r, a Bo Bropom 8.32 r. TBepasie ocratku Hukura cHOBa pacTBOpMI U
obGpabotan pacTBopsl 6apuToBOi Bomoil. B pesynbraTre B nepBoM cirydae Bemmano 35.52 r ocajka, a BO
BrOopoM 27.60 r. OcraTku nocine ynapusaHus pacTBopoB HukuTa nmpokaiui, B pe3yiabTaTe Macca OXHOTO
yMenbmmiach Ha 0.72 r, a Broporo He u3MeHunach. Brinasmue nociie o6pabotku 6apuTOBOM BOIOI
ocaaku Hukwura Tak ke mpokaiwi, B pe3yibTaTe Macca OJHOro yMeHbUImiIach Ha 1,76 r, a BToporo He
u3MeHwIach. Ilpemmokure BO3MOXHBEIH coctaB conu. Onpenenute MOJApHbIE KOHHEHTpALMM H
MAacCOBBI€ TOJH BEMIECTB B HCXOQHBIX pacTBOpax (IUIOTHOCTh PACTBOPOB IPUMHUTE paBHO# 1 r/mi).
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