[ 7T w7 v T v T w [ W Vill
b1 |H 1| Mepunoguyeckan cucTema XMMUUECKUX 3nieMeHToB | He 2
1,00795 n U.MeH geneesa 4,002602
BOAOPOR it . renwi
] 2 | Li 3| Be 41|8B 5/ C 6 N - 7|0 8 | F 9 { Ne ) 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 | 20,179
nnThiA Gepunnui 6op yrnepoa a3oT” xucnopoa ¢rop HEOoH
|3 |[Na 11{Mg 12]Al 13| Si 14 | P A58 16 | Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948 - '
HaTpWiA MarHui ANIOMUHMA | KpemHui dochop cepa Xnop aprox
V]4 K 199Ca 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
xanui L CKaHAWMA _\ | TUTaH BaHanwi Xpom mapraxey xeneso xobaneT HUKensL
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
megb LMHK rannui repmaHmi MbILLBAK cenex Gpom KDUITTOH
Vi6[{Rb 37/Sr 38|Y 39| Zr 40 {Nb 41 (Mo 42 (Tc 43|(Ru 44 |Rh 45| Pd 46
85,4678 | 87,62 88,9059 91,22 92,9064 9594 98,9062~ 101,07 102,9055 | 1064
pyGnawi CTPOHUMIA VTTPWA LMPKOHWiA Hmo6ui monuGaen TexHeuud pyTexui popwi nannagwi |-
7 |Ag 477Cd 48|In 49(Sn 50 [Sb 51 |Te 52-|I 53 | Xe 54 )
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo Kagmuit MHAWIA onoso CypbMa Tennyp won KCEHOH
Vi| 8 |Cs 55Ba 56|La 57|Hf 72 (Ta 73 (W 74 |Re 75|08 76 |Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 180,2 192,22 195,09
uesni Gapuit NaHTaH x raguui TaHTan Bonbgpam petni ocmuit npuauia nraruia
9 |Au 79 Hg 80T 811Pb 82 |Bi 83|(Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
| _sonoto pTyTL Tannui caunHey BUCMYT RONOHMiA acrar panoH
Vil [ 10°| Fr 87/ Ra 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] \
paHyun panui aKTuHWiA xx | pésepdopauin | ayGHui cuboprum Gopun Xaccui MenTHepUi _jpapMiuTagrui
11| Rg 111jCn 112 13| Fl 114 115 | Lv 116 117 118
[272} [285]) [289] {293}
peHTrenwi | KkqmepHuumi ¢neposuit NINBEpMOpHA
xnaH'raHounu
Ce58|Pr 59 [Nd 60(Pm 61| Sm 62| Eu 63/ Gd 64 (Tb 65(Dy 66 |Ho 67| Er 68 Tm69{Yb 70 [ Lu 71
140,1 140,9 144,2 | [145] 150,4 151,9 157,3 -4 158,9 | 162,5 164,9 167,3 | 1689 173,0 174,9
uepwd - | npaseogum | Heoawm | npoMeTuit | camapwii | esponuit | ragonuuwiA | Tepbud | aucniposwid | ronbmuii | apbuit Tynui nrTepbuit | nioteuwii
XX aKTUHOMAB :
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) .
TOpWA | NPOTaKTUHUA] YpaH HEMTYHWA NAYTOHWM | amepurLmuii| KIOpWiA Gepxnni_|{ xanndopHnin_| arHwTeRHWi| depmuii | menaenesnii| HoGennit | noypeHcui
A Psap akruBHOCTU MeTannoB / aNeKTpPUYEeCcKnil paa HanpsxXeHun
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 METaNMoOB YMEHbLIZeTCH -
PacrsopumocTb KMCIIOT, COneil U OCHOBaHMWii B BOAe
WoHbi H' INH,*|K" |[Na® |Ag® [Ba®* [Ca*'[Mg**|Mn®*{Zn* |Ni**|Sn?** [Pb**|Cu?'|Hg** |Hg.** [Fe** [Fe** [Ar** [Cr**
OH piPiP|-|IPIM|IM|IH|HIHIH[H|H}|-| - |H|HIH]|H
NO;~ plpip|PlP|lP|P|lP|P[P|P|lP|P|P|P| -|P|P]P]|P
F plPpiPpiP|{P|M[H{M|P|H|P|[P|M|P|-IM|[M|[H|M|M
cr p{Pp|pP{Pp|H|P|P|P|P|P|[P|[P|M|P|[PlH]|P|P|[P]|P
Br- pilPi{P|P{H|[P|P]P|P|P|P[P|IM|[PIM|H]|P|[P]P]P
I plpPiP[P|H|P|P|P|P|P|P|P|H|-|H|{H]|P|-]P]|P
s+ P{P|P|P{H|-|-]|~|H|H|H[H|H|H|H|H]|H[H|-]-
$05% PIP[PIPIM|[M|[M|M{H|M|H|-[H|-]|-]1-|M]|-]|-]-
S04+ plP|P|P|{M|H|M|P{P|P|P|P|H|[P|.P|M]|P|P|P]|P
CO5™ P{P|[P|P|H|{H|H|H{H|H]|]-|-|H]|-|-]JH[H|-]-]-
Si0s* H{ - [P[P|H|H|H|H|H|H|H|[-|H]-]-|-]|H[-|-]-
PO,* p{P(PIPIH[H|H| H|H|H|H|H|JH|H]|H H HI{H|H|H
CH;coo™ |[P| P {(P|P|P|P|P|P|P|P|P|P|[P|[P|P|M|P|P]|P|P

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

H — HepacTtBopumoe (MeHbLue 0,01 r Ha 1000 r Bogwbl)

M — manopacteopumoe (ot 10 1 ao 0,01 r Ha 1000 r Bopbt)
— — BeLeCTBO pasnaraeTcs BOAOK UM He CylLecTByeT
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BAPHAHT 1

(20 6ann0B)

Onement X o00pa3zyeT ¢ KHUCIOPOJOM HECKOJLKO OHHApHBIX COeAMHEHHH, Hanbojiee W3BECTHBIMM
ABISAIOTCS A (MaccoBas nois anementa X, ox = 50,0%) u B (ox = 40,0%). OnHaxo, CymecTByIOT 4
Ipyrue OMHApHBIE COCIMHEHHA >leMeHTa X ¢ kuciopomom, HanpuMmep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBute cocraB Beuiects A, B, C u D, Hapucyiite ux cTpykrypHEie dhopmynsl. Onrammure
XMMHMYECKHE CBOMCTBA 3TUX OMHAapHBIX coequHeHui. Kakue eme OMHapHBIE COeIHHEHHs dlieMeHTa X C
kucioponoM Bam u3BecTHBI?

3anava 1. HenmpuBbIMHBIE MOJIEKYJIbI.

(20 6annoB)

Peaxiiny HeKOTOpPOro MPOCTOro BeIleCTBa J MOKa3aHbl Ha cxeMe. IIpemnoxkure 1Ba MPOCTHIX BEIIECTBA,
YZAOBIETBOPSAIOMIMX YKa3aHHOM CXEME, a TakxkKe HaNKUIIUTE POPMyYIIbl COOTBETCTBYIOUIHX HM COEAMHEHHIH
A, b, B. Hanuniure ypaBHEeHHA peaKIHi, YKaXKHUTE yCIOBUS HX IpoBeieHus. Uto nmpousoiiger, ecim A
pacTBOpUTH a) B Bojzie; 6) B BOJHOM pacTBOpe IUejouyd; B) B kucinore? Hamumwure ypaBHeHHS
BO3MOXKHBIX PEaKIIHId.

Cl,(u36) 3 €]
I — A b —— B

3agaua 2. Peaxnuu 3jaemenra J.

(20 6annoB)

Kak H3BeCTHO, HAHOTEXHOIOTHH ABIIAIOTCA ONHHUM M3 Hambolsiee OBICTPO pa3BHBAIOIIUXCA HANpaBICHUH
HayKd M TeXHUKH. [Ipm 3TOM BCce Oonbiee BHHMAaHHE YOEHAETCA CHHTE3y H HCCIIEIOBAaHHIO
chepudeckux GUMeTATHIECKUX “core-shell” Hamo9acTHI, T.e., HAHOYACTHII, Y KOTOPBIX BHyTpeHHee
SAPO COCTOUT U3 aTOMOB OJJHOTO, 8 BHEIIHAA 000JI09Ka — U3 aTOMOB APYTOr'0 METaJLIa.

3agaua 3. «Hanmo»

A) Uto Takoe HaHOUACTHIIA?

B) Ouenure pasmep chepudaeckoil HAHOYACTHIIBI, AAPO KOTOPOH COCTOHT u3 80 aTOMOB 30JI0Ta, a
obonouka — u3 100 aTOMOB cepebpa. ILnotHOCTE cepebpa mpumute paBHoi 10500 Kr/M°, a II0THOCT
3omora — 19320 kr/m’.

B) Ilpemnoxwure cmoco® CHHTe3a CYCHEH3UH, COAEpXKAlleii TakWe HAHOYACTHIBI, C
HCIIONIb30BAHMEM B Ka4E€CTBE HCXOAHBIX BEILECTB TETPaXJIOpoaypara HaTpHs, ianuca, popMuaTa HaTpus,
BOJBL

s cnpasku: 0ObeM 1apa CBS3aH C paXHyCOM COTTIACHO COOTHONIEHHIO: V = 4/3nr’



3axaua 4. «Munepams» (20 6annoB)

IIpn mpokanuBaHuu OeCIBETHOrO NPHPOJHOTO MHHEpajla €ro macca yMeHbmaercs Ha 21,73%, a
BBIEJIAIOMUICS MPOAYKT HOMHOCTHIO MOIJIOMIAeTCs KOHIEHTPHPOBAHHOW cepHO# kucaoroit. IIpoba
MHHeEpaJia OKpalIMBaeT I1aMs B pronerosslit neer. OOpaboTKa MHHEpaia KOHIEHTPUPOBAHHOW CEPHOH
KHCJIOTOM IPHBOAMT K BBIAENEHHIO ra3a, XOpPOLIO pPacTBOPHMOIO B BOJE H HE BbHI3BIBAIOIIETO
IIOMYTHCHHS HM3BECTKOBOH BOJIBI. MUHEpall MOJHOCTHIO PacTBOpAETCA B Boje, oOpa3ys OecLBETHBIH
pactBop. IIpu nelicTBun Ha pacTBOp MHHEpaJia H3OLITKOM PacTBOPOB XjopHaa Oapus u HuTpaTa cepebpa
BBIII1Al0T HEPACTBOPHMBIE B KHCIIOTaX Geible 0CaKH, MacChl KOTOPHIX COOTHOCATCA Kak 1.6 : 1, a mpu
JEeiCTBHM pacTBOpa INENOYH BHIMAacT O€NbI 0CaJoK, PAaCTBOPHMEBEIA B KHCIOTaX, HO HE B H30BITKE
miesioun. I[Ipu mpoxanuBaHMM 3TOTO Ocaaka ero Macca ymesbmaercs Ha 31,03%. Onpenenure coctaB
MHHeEpasa, IPUBEAUTE YPaBHCHHS BCEX YKa3aHHBIX B YyCIIOBHHM 3aJaud peakuuid. Kak Ha3zmBaeTcs 3TOT
MHHepan?

3agaua 5. «Crapblii peakTHB» (20 6annoB)

Crynent Huxura Hamies Ha moJike 2 CKJISHKH C HEM3BECTHBIMH pacTBopami Oe3 KphimkH. OH cnpocui y
nmabopaHTa, 9TO 3TO 32 PEaKTHBhHI, @ TOT OTBETWI, YTO B TOYHOCTH HE IOMHHT, IOMHUT TOJNBKO, YTO B
obenx GaHKax HaXOAATCA PACTBOPHI OAHOM M TOH K€ COJHM IIEJIOYHOTO MeTajla C MacCOBOH AoJeit
KaTHoHa 42.1% u oanHa U3 6aHOK CTOMT 3/€Ch JOBOJIGHO JIaBHO, a Jipyras HeOaBHO. B pacmopsxeHun
Huxntel oka3anuch Tonbko pacTBop mienodu (NaOH), a Taxoke u3BeCTKOBas BOAA M COJISIHAS KHCIOTA.
Ilpu noGaBneHMM K HEW3BECTHBIM DPACTBOpPaM INENOYM BHUAMMBIX M3MEHEHHH He mpomsonuio. Ilpu
o0aBNEeHHH KHUCIOTHL K JJABHO CTOSIIEMY pacTBOpPY BBIIECHWICA ra3 0Oe3 IBeTa M 3amaxa, a IIpH
Jo6aBlIeHHH K CBEXEMY pacTBOPY — ra3 He Bbienwicsd. HUKUTa o4eHb yAMBHICSA W MPOBEI €Ille OOMH
akcriepuMeHT. OH oto6pan no 100 M1 KaXI0ro U3 pacTBOPOB M ymapHui UX. Macca TBepZoro ocrarka B
NIEPBOM CiTydae okasasiach 4.96 r, a Bo BropoMm 3.28 r. TBepasie ocraTkd HukuTra cHOBa pacTBOpHI U
ob6paboTai pacTBOpHI H3BECTKOBOM BOAOH. B pesynprare B nepBoM ciydae Bemano 5,10 r ocagka, a Bo
BropoM 3.10 r. OcTaTku mocine ynapuBanus pactBopoB Hukura mpoxamwn, B pe3yJbTaTe Macca OJHOTO
ymensmmnack Ha (.18 r, a Broporo He H3MeHWIach. Brimasmive mocine o6paboTku M3BECTKOBOH BOIO
ocanxu Huxura Tak ke nmpokanui, B pe3yibTaTe Macca OQHOro yMmeHbiyiaack Ha 0.88 r, a BToporo He
u3MeHwnach. [lpeanmoxute BO3MOXHBIH coctaB comu. Onpejenure MOJNSAPHBIE KOHIEHTPAUMH WU
MAaCcCOBBI€ JIOJIH BEIECTB B UCXOAHBIX PacTBOPax (IUTOTHOCTH PAaCTBOPOB IIPUMMUTE paBHOM 1 r/mir).

1. Y-S (CGorec o 30""’“‘*‘"’“'\///'308, B-36 £ - y@ﬁ-%‘&
& M\=s50% [+ owense ¥ D9 -¢0% 4o zaz&g< r
/aw/éum Pyhresuco po  abbky Leope

7EX =l o Y= =>v.
"—“0,5- ~(6% x=2 e U(I[6 => 0’: ol ﬁzf*.?'uz) 7 Mdg&x\ezma

L - j »
) 2 (=3 - HE3)=2 —-rl&g rowa K, Op — kel
= A % K=« —->m91=?2->g’ o glgz - §9=. )
‘9 &' - V=5 = M=o e tngq (b -k
& g =0 4 ~»
fut ¢ A8=) @oe 777, . jae¥

e % P T[ﬁe%&déw //‘%‘f-\ﬁ_'
S o i

S 0 s o
() ({,‘”’) =) (37c) >4 3 == B-S0;

Noeracn @, W”

S O S 0
L.ty ==(f): ) == - %04/

Q

S o, s O
h) 230, 035 =7 9 | |
Cug cowd ¥
O fowals. woupasdy dormasfl) o 2> )
€S J—‘%&"@ﬂ | %

\N

J Gire ngc& é w‘wéf MO M?é/mw‘é?

‘ T, + &b, == Tt ~'t-kch. kug oy, L%
STl T z@% T 7, M-W uu?wew

T, 4T

760, §.787




ﬂ%%" ~ WWJ odmo a@—nﬂ)&e
7 ;e/fm”‘;“wf; g 74 s s

g st @ w'mion0h 1927y

/. e s paN

: % ) LW 95 aze‘rnj mq,qm
Ty e 67 QY =t
W@%f@% oy o -
”Vmagfﬁ?ﬁc&—(’»’y/é)%/% Wﬁé‘*
L3 profor el geriafuos o f iy d
’A/}//7,7 }/ 0/7 = fﬂ/ 7 2-7 Swmvﬁq

-J‘

L 7 It - A gpge
Y B LS a0

o ffg/ a0 e fles a 3138 = - “"’“;" kg
a:m/- ﬂ;';;,’ A Mz/z(é}/w a/Nf Z"aéﬁf’ Br<= F=ug

MJQW&; 017377 ,,.-4_4,,‘_ /)’Mmma—ﬁmm'm’ﬂ

. eernat 97
LA i*%?ﬂ/ o /\H"-j//}’ff/y/(
/”Z/"l 2 /'—! //4//’ Z 19
. .,_5*

e OV o1 Tr < o
\ L ‘-‘-‘f"‘:»,,.,v;,f ¢ ﬁf //f/éﬂ//[ﬁ/\
% ' DoNEN A j\ A*%Aﬁ%]\ﬁ Yo 0

/\ -q  Po) 76(1 ¢
m&/’“ ﬂﬁ/f/f@‘em%/;/}’

anjesny  TYFITN -y oot € /wﬁ+ azﬂ<=—0%’”1<”

f "'




el ~t— g0, +x 0. wmal-x Huerku

VO = Shontx = Gudain = (k= Wik (2
MM\M:?L > — U - nen . &\SV&.&\W:\@%«&L%?@%@.
T.w,..nvﬁmb My Yo ST, - e nepuges, . pos

® L oy 0L , &&w& \w&%&. %\“VN

koo, 24— hoo <o O /_ -

N&,\m*r%?- . - |

QOoree € P&\E&Q seag «c \w\\&c bbwr oc Nun\,
el Ol ks ibiel
O, poets 27 poprw e =
/ | bewzeB spH% 7%

: e
Y, y Lo iehy o Cmpes) (S

484 Y ), 5.2

X\\N&% ~ - > = »\\thk R\%kM R QS\Q&

_im&\?wm NW\TV %\@w& \&%\3&%%&\ .

o uoe sz MHp beu %% 2 .
r%%@ew\wpwvt §%Q&kﬂ %@ 7 V&&s\\\«\ﬁkk .
kOl leggy sa oD~ wl - Mhlsse,
zﬁc. @%.%V. “V.DQ\\N \&% S A \
s

“wl.  pbley

Vo) LSO, w&b\uvxx\\mﬁ& SYL. N~V

Quet ka0 U= A IR Sy

L

BN




LA
U A

.w@\m = 109 Opon <= Gy (%0709 )W
NQ \Qm\\%m\\ u\g&\nmw&g\&@bﬁ%m.@&,@uid

\N ON90%) = o} 99 1%
gy e b oo [,
| “an et w0l g
§§%\wﬂ\e e mE: =00" "4 o
@247 \wm\«\\e mm\%w\\s (89} = 525967

Y=~ /0
@ W7 @W@@&%n ,

P g7 g an g f Y mmy e 1
7T 7Y =7 o

MMMQ\ Y 7097) = WIHELE

- /073 BT

%&MA\H a1y a4 gy pf Assoéaéﬁaqz

o \%W N
N = 20> O™ &%w* O%) =379

. % . Lo Q\Q% Qﬁ
7z «b\w\ XQE v A , { MiS\hP
% 72904277 7 \\“\Q 27 77N 7 m\\w&&&\\ /A - \Qi




