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BAPUAHT 1

XUMUS (11 KJIACC)

Jlara

3agaua 1 (20 6annoB)
OcymecTBHTE HENOYKy NpeBpaiienuit. [Ipeanoxure AByXCTaIHHHBIN CIIOCO0 MOyYEHHS COeTUHEHMS
B u3 tonyona. Pacumdpyiite ctpykrypy BemectBa C H ycinoBus ero o0pa3oBanus u3 B.

[ ] wm Vv ] v T v T Vil
|1 |H 1| Mepnoguuyeckan cuctema XMMM4ECKUX 3nemMeHToB | He 2
1,00795 n n Me|-| peneeBa 4,002602
BOAOPOA s renwi

Il 2 | L 3| Be 4| B 5| C 6 N 710 8 1F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
nUTHiA Gepunnuii 6op yrnepog asor KMenopoa $rTop HEoH

Ml { 3 | Na 11 Mg 12 | Al 13| Si 14 P 1518 16 | CI 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpuh Marivit ANIOMUHUA | KpeMHui docdop cepa Xnop aprox

V|4 ]K 19/ Ca 20 | Sc 21| Ti 22 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
Kanuwi Kanbuui CKaHauA TMTaH saHaguil Xpom mapradey xeneso xkobanet 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
megb LIUHK rannui repmaxun MbiLLIbRK cenen Bpom KPUNTOH

V{6 |Rb 37 8r 38|Y 39| Zr 40 Nb 41| Mo 42 [Tc 43 Ru 4 |Rh 45 (Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pyouauii CTPOHLMA wTTpUii LUMPKOHMA HUOGMIA monubaeH TexHeuun pyTeHui poawia nannaguin

7 1Ag 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 Kanmuii vHOUA 0noso cypbma Tennyp von KCEHOH

VI{| 8 |Cs 565 Ba 56|La 57 | Hf 72 Ta 73| W 74 |[Re 75 0s 76 |Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesui Gapun naHTan x racpHuin TaHTan BOnbgpam peHwii OCMUWHA upngun anaruHa

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]
30noTo pPTyTb Tannui csuHey BUCMYT NOJIOHUiA acrar PagoH )

Vil [ 10 | Fr 87/ Ra 838 |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]
paHumi pagui aktuknii xx_| pesepdopauin | ayGHwi cuboprui Gopuit Xaccwi MEeWTHepHiA i napmuiTagTuin

11| Rg 111 Cn 112 113| FI 114 115 | Lv 116 117 118
[272] [285] [289] [293]
pPEHTFeHUA | xonepHuumi dneposuit NUBEPMOpPUA
X naHTaHouab!

Ce58|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 1442 [145]) 150,4 151,9 1573 158,9 162,5 164,9 167,3 168,9 173,0 1749

Lepui npaseoaum | HeogwM | npoMeTHin | camapuit | esponui | ragonuHuid | repbui | aucnpoawit | ronsmuit | 3pGuik TYNMH uTTepoui | nioteumin

XX aKTUuHouab!

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]

TOpUiA__| npoTakTuHwit| ypad HeNTYHUA TUTYTOHUIA | amepuLmi| kiopui Gepknuii | kanudopHuii | sHLWITENHWIA| hepmuii | MeHaenesui | Hobenwin | noypeHcui

Psap akTUBHOCTU MeTasioB / 3aNeKTPU4YECKUiA paa HanpskeHuin
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi CuHg Ag Pd Pt Au
aKTUBHOCTb METannoB YMeHbLWaeTC A g
PacTBOpMMOCTL KUCROT, COMNen u OCHOBaHWNA B Boae
WoHbI H [NH4'[K" |Na* |Ag® [Ba®* [Ca?*|Mg* [Mn?*|Zn**|Ni**|Sn**|Pb**|Cu®*[Hg**|Hg. ' [Fe** [Fe®" |AI** |Cr**
OH" PIPIP|{-|P|{M|M|H|H{H|H]|H]JH]| - - H{HjH|H
NO;~ plPiPlP|P|P|P|P|P|P|P|lP|lP|P|P|l-|P|P[P|P
F pPlP[P[P|P{M|H|/M|P|H|P|P|M|[P|-|M|M[H[M[|M
cr plPplp|lP|H|lP|P|[P|[PlP|P|[P|M|[P|P|H|P|P|[P]P
Br- plpPpiP|(P|H|P|P|[P|P|P|P|P|[M|[P|{M|[H]|P|P|[P]|P
I plP|P[P|H|lP|[P|[P|P|P|P|P|H|[-|H]|H]|P|[-]|P]|P
s* P/ P|P|IP|H|-}|~|-|H|H|H|H|H]|H]H H HI{H]|]-]-
S0;% P{PI|PIPIM[M|M{M|H|M[H|-|H|[-|-]-|M|-|-]|-
S0.% PlP|P|P|M{HIM]|P|PIP|P|P|H|[P|[P|M|P|[P]|P]|P
COs* PIPI{P{P|H|H[{H[H|H|H|=-|=-]H|=-{=-]H|H|[-]-]-
Si0s*” H| - {P|P|HIH|{H|H|H|[H|H|-]H|=-|-|-|H|=-|-]-
PO.* p|P|{P/IP|/H|H|[H|H|H|H|/H|H|{H|H|H]|H|H|[H|H|H
CH;coo  |P| P |PlP|P|P|P|P]lP|P|P|P|P|[P|P{M]|P|P|P]|P

P — pacrtBopumoe (6onbiue 10 r Ha 1000 r Boabl)
H — Hepactsopumoe (meHbwe 0,01 r Ha 1000 r BoAbl)

M — manopacteopumoe (o1 10 r o 0,01 r Ha 1000 r Boabi)
— — BelLleCTBO pa3naraeTcs BOAOW unu He CyllecTsyeT
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Peakius mosmyuenus E u3 D (peakimus beitnuca-XwinimaHa) Osuta otkpeita B 1967 rogy AmoHCKHM
xumMukoM Moputa, a B 1972 peranpHO HccnenoBaHa aMepukaHmaMu beimncoM ' XwUiMaHOM.
IIpennoxure MexaHu3M NMPOTEKAHUA 3TOW peaKUHH H CTPYKTYpy HHTEpMEAHATa, 00pa3ylomerocs mpu
B3auMojeicTBuU MeTHakpuwiata ¢ DABCO.

Pacumdpyiite crpyxrypy F.
Ipeanoxute ycnoBus nonyueHus coequneHus H U3 yKCyCHOH KHCIOTH, pacummdpyiite cTpyxtypy L.

Pacom¢pyiite crpykrypsr J u H.
Kaxkoe rereponuximaeckoe coequnenre K momyuaercs mpu peakunu J ¢ METWIaAMHHOM?

3anaua 2. «KaTnon- He 0JiH3HeN » (20 6as10B)

" Jlonent Cepreii MuxaiinoBud oueHb oOHMIecs Ha HIKOJNBHHUKOB, KOTOPHIE B IPOLUIOM TOIy JaXe He

NIBITAINCH PEIIHTD 3a1a9y «KaTHOH-OJM3HEID» H NO3TOMY HpHIyMal €Ile OAHY 3a/ady Ha oIpelesieHHe
HEH3BECTHOTO KaTHOHA!
IOHbIi xuMUK Hamienl Ha HOJKe GaHKy CO CTEPTOH HANIHCHIO «... XJOpHI». MaccoBas JONg Xjopa B
3TOM coenuHeHHH cocTapiieT 28.1%. BemectBo uMeno coneobpasHyro NpUPORY, ObLUIO THIPOCKOIHYHO
H XOpOHIO pacTBOPHMO B BOJ€, HO HEPACTBOPUMO B HEMOJAPHBIX OPraHHYECKHX PaCTBOPUTEIAX.
BOI[HLIPI pacTBOp COCIWHEHHUS MMEN KHCIyIO peakumio. TeMnepaTypa miaBiieHHS BeNIeCTBa COCTaBHIIA
102 °C. TIpu noGaBneHuu ero K pacTBOpy AMXpoMaTa Kajaus PAaCTBOP OKPAaCHWICA B 3€NEHBIH LBET H
MOABHJICA 3allaX FOPHKOT0 MHUHAAJIS BCIECACTBHE 0Opa3oBaHMsA COCOAUHCHMSA, B KOTOPOM MaccoBas A0S
anneMenTa, otkpeitoro K. Illeene u HesaBucumo ot Hero JIx. Ilpuctim, cocraBnser 15.1%. Ilpu
BOCCTAaHOBJIEHHH HCXOJHOTO XJIOpHAA AaMIOMOTMIPHJIOM JIMTHA O0Opa3yloTcs [JB€ COIH H
HECMEMIMBAIOMIAACH C BO,T.[OPI npo3pa4yHas XHAKOCTh C TeMmmepaTypoit 3amep3anus -80 °)C u
TemnepaTypoii kunenms 116 °C. Maccoas Jons yriaepoja B 3Toif KMAKOCTH cocTaBmieT 91.3%.
Onpenenure CTpOCHHE COEAWHEHHSA, €CIM H3BECTHO, YTO KAaTHOH HE COAEPXUT aTOMOB MeTajlia.
3anumurte ypaBHeHHs peakimid. Kakoit mporecc mpoucXoquT NnpH pacTBOpeHuH BemiecTsa B Boje? Ilo
Kakoii mpuuuHe crabuieH NaHHBIH KatHoH? [IpuBenwTe CTPYKTypHYIO (opMyiTy aHHOHA, CTaGHIBHOTO
10 TOH K€ CaMOil MPHIMHE, YTO H HCU3BECTHBIA KATHOH?

3agaqa 3. «[{nauBap» (20 6annoB.)

I'epmernunslii unuHAp ¢ BHyTpeHHMM pajguycoM 10 cm u Beicotoit 10 cM paszenen Ha aBe wacTu
TOHKOH NEPEropo/Ikoii, INIOTHO NMpHIETalomell K CTeHKaM LHJIMHApPAa M CBOOOAHO HepeMelnaromeiics
BHYTpH €ro. B onHy 4acts muidHApa noMenieHo 4,88 r HeoHa, a BO Bropylo 60 r TBepIoro npoxykra
B3aUMOJICHCTBHA U30BITKAa HAMIATHIPA H OJIOBAHHOTO Macia (MaccoBas AOJIA XJIOpa B OJIOBSHHOM Maciie
cocraBisieT 54.43 %). IIpenBaputensHO BO3XyX U3 o0ewx wacTed ObUT THIATENBHO OTKadaH. Cucremy
Harpend Ao 800 K. Onpenenure paccrosHHe OT IEPEropoAKH IO OCHOBAaHWH HMIMHIPA H KOJIHYECTBO
BEHIECTBA TBEPAOrO MPOAYKTa, OCTABIIeeCs B KOHAEHCHPOBAaHHOM ¢asze. 3aBHCHMOCTH KOHCTaHTHI
PaBHOBECHS TEPMHYECKOTO Pa3IOKEHHA YTOMSHYTOrO BEBIIIE€ TBEPAOTO BEHIECTBA OT TEMIIEPATYpPHI
BHIPa)XKAa€TCs YPaBHEHUEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHHUTCS MOJIOKEHHE NIEPErOpPOAKH, €CH TeMiiepaTypy noHu3uth Ha 50 K? OtBer nmoarBepnute
pacdeTaMH.

3anaua 4. «KBaHTOBBIE TOUKH» (20 6ann0B)

Cpeny MHOTOUYHCIEHHBIX THIIOB HAHOMAaTEPHAJOB OJHHM H3 BaXHEHIIHX ABJAIOTCA TaK Ha3bIBa€MEIE
KéaHmosele moykyu — (HparMeHTsl IPOBOAHMKA WIH MOJYNPOBOAHUKA C Pa3MepoM, OJIM3KMM K JUIMHE
BOJHBEI 3JIeKTpoHa. K TakOBEIM OTHOCATCS, HalpUMEp, HAHOKPUCTAIHI celeHuaa kKagmuda. JUis ux
HOpUTOTOBJIEHUA B MHEPTHOH arMocdepe K BOJHOMY pacTBOPY XJIOpHAAa KaaMHS NOOAaBIAIOT BOJHBIH
PacTBOp CEJICHHTa HAaTpHA H PACTBOp OPraHMYECKOTO COeTMHEHHs (HampHMep, MEPKaITO3TaHoja) JJIA
HpEIOTBPAILECHAS arperauy YacTHIl.

JU1s OJTydeHHBIX HAHOYAaCTHI] HOJIOXKEHHE MaKCHMYyMa IIOTJIOMIEHHS B JIEKTPOHHBIX CHEKTPaxX 3aBHCHT
OT pa3Mepa 4YacTHI. YBeIMYEHHC IUaMeTpa YacTHI [pPH YBEJIHYCHHH TEMIEpaTyphl CHHTE3a

COMPOBOKAACTCA CICAYIOIIUM CABHI'OM IIOJIOCHI IIOTJIOMICHH .

t, °C 10 22 30 40 50 60 70

A, HM 420 421 421 425 433 440 448

d, aM 2.78 2.78 2.78 2.83 2.90 ? 3.03

1) Hanumnre ypaBHEHHE peakiluH, JIeXaIei B OCHOBE CHHTE3a CEJICHUIA KaJMHU,;

2) Jlna uero Tpebyercs mpoOBOOUTH CHHTe3 B HHEPTHOH arMocdepe? Ilo BO3MOXKHOCTH
IPOWLIIOCTPUPYHTE OTBET YpaBHEHHEM PEAKIIHH.

3) Ouenure auameTp HaHoYacTHI pH 60 °C;

4) Kak H3BECTHO, B pacTBOpE IIPOMCXOIHT MOHOMOJIEKYJISpHas aacopOLMst MOJEKy]d THOIA Ha
NOBEPXHOCTH HAHOYACTHI. B0 CKOABKO pa3 M3MEHHMTCA KONHYECTBO COPOHMPOBAHHOTO THOJA IPH
H3MEHEHHH TeMIIepaTyphi cunTe3a ¢ 22 °C go 70 °C?

5) BMmecto MepKamTosTaHOIa MOXET OBITh MCIONE30BaH M AOACIUITHON. B kako#l ¢opme oH Gyxer
IPHCYTCTBOBAaTh B pacTBOpe?

3agaqa S. (20 6ansi0B)

Ha cxeMe npuBeieHBI HEKOTOPEIE PEaKIIHH COSAHHEHHH MeTauTa X B HU3KUX CTeNeHsX okucieHus. [Ipu
B3auMozeiicreuu ranoreanza X (o(X) = 17,80%) ¢ u36HITKOM MOHOOKCH/IA YIIIEpOZa MO JABJICHHEM B
npucyrcTBum LiAlH4 oGpasyercss 30#0THCTO-IKENTOE JIETy4ee COeAUHEHHE A (TeMIepaTypa IUIaBICHHS
154 °C, o(X) = 28,21%), IiI0THOCTH [TAPOB KOTOPOTO MO BO3AYXY paBHa 13.45.

OkucneHHe A OSKBHBAJIECHTHBIM KOJHMYECTBOM MOJEKYJISPHOTO HOJAa NPHBOOUT K oﬁpaaosanmo
coemunenus B (o(X) = 17,08%), xoropoe mpu HeGonbmoM HarpeBannu nepexoaut B C (o(X) =
18,71%). C npespamaerca B B npu nefictBun MoHOOKCHAA yriiepoaa non nasinenueM. CoenuHenue B
TaKXKe pearupyer ¢ KMCIOTaMH M OCHOBaHMAMH JIpronca. C TpHXJIOPHIOM aIIOMHHHUA B MPUCYTCTBHM
CO nox naBnenueM obpasyercs coeaunerne D ((o(X) = 11,38%), a npu neictBun Tpudenmwidochuna
na B nocnenoparensHo o6pasyiorcs coemuuennsi E u F (o(X) =7 ,46%). ‘

BoccranoBnenre A amaneramMoil HaTpHs NPHBOAMT K o6pa3oBaHmio coequHeHud G (o(X) = 25,23%),
KOTOpOE IpH AeHCcTBUH (ochOpHOH KHCTIOTE MOXKET OBITH mepeBesicHo B coequnenne H. H pearupyer ¢
tpuderundochuHom ¢ obpasoBanmeM I (o(X) = 12,79%). MonekynsapHsie Macchl KaTHOHAa B
coeauHenuy D u annoHa B coeiuHeHnH G oTIM4aioTCs Ha 28 a.e.M.

HNpestndumupyiire coenuuenns A-I, ecimu wu3BectHo, uyro Bemectsa A, B, E u F sBusrorcs
MOJIEKYTIAPHEIMHE KoMIUIeKkcaMH. Hanuimure ypaBHeHus peakuuii. YeMy paBHa CTelleHEL OKHCICHHS X B
coemuHeHuAX A, B, G? KakoBa cTpykTypa coeTMHEHHSA A M KPaTHOCTD CB3H X—X B 3TOM COCIHHECHUH?
Otser aprymentupyiite. Hapucyiite crpykrypel komiuiekcoB B, E u F. Brepseie coemnneHue,
aHajiorudHoe A, 610 noirydeno B 1890 r Jlionsurom MonzioMm H3 okcuaa apyroro metaia. Ilpusemure
YPaBHEHHE 3TOH peaKIHH.

C
T||co
PPh PPh
B —%E _—_%F
A \\AlC
I, T CO
D
XHak CO, nab.
L:mm'
Na/Hg




y %O
o A ni w7+ o0 (Y
o-2re)
hoVESo— @Nf\/
\\W / rsyry Y10 At o

arage B WO P Votastou —2wh - 9 =ty (DY
'
M2 D g e - &)

/§ 2 G et W / o
VRO LVY YO~ Yo 771 27) RvrmsmogUl oy —

@ TJ

5. (z2u I\& z9
v omptsnIvs )y NN%\QQ

2run =9

k\NAJ(wW\ —

i
97 *+ Fro = m?\ @&vw

m“vv§k\ L§§\_\ PO SO IO F

<éx




ol Cogyaay

Aot oopast” [l K- vasuon e

X e, — 552 ’

it (L8] ro0= mia))e

\fL\N &TJ \\.
Mo Nz » 2 - Vodeor p &L
M Nz2 &

Wl Hsl ! THOE
Wa n >2 7, 7.4 %ﬂ

flaae n =0 gy py ) 9 0 Deouc
Atblorvun Yae8%oray,,

Mogitme  Co My —> WA TPonuny, E
flezrreney; P W) 8 3% Apy  Boteimkos

Y ity
2o F

parg= 8913 Tl @W\NQAQ\\\ WOUMIe  (oody 1eopite
Ser@rorne1n

VvV o

\/@ F+ hbop — P & Kot GufOk 4
L\ﬁ@s \ = -+ vﬁs%;*gm\

LA \ﬁ\.\w ~ PRy lT ouenom s MO LT3 AELRRM

A@ = \.M,Kq

Cou® P



Wy < 0874 W oy "0y esopl Ty
AR ECON TS

_ C_Lontd) nln -0
XY s s w\\&%ﬁﬁ% (FHE7

s S bao=Tyes ~ M)y o

/ % > 0 . ~ _
e G S S

T T M3
57520 (44d)°

1




Gesro Yyerosuc
D D« 482> (% s 157 1o et V

- A AO32u4kp @
© tnsr G wmeiss cors
OIS Conartiud -

RHKV?NH 7> 2, 64

© nssmnn d o L ghr Feazs ot Moot
Pos-- Wouenpoen doi ) —ortg  ponee -

bf=t Ml v e B )2

Ny

% W_&lew; b, 3t gy 5L+ ph ot IV U4 /508y 9¢/7) il
2 M. > Ul 74 Mx&V
o @ ¢ dgen t @ K wevorwn o S Ay

e Y &\\%,@.‘, 284y

®
T Qi Monhtomgatogs 7 Q&& al

Wi-Zo  gBx ¢ p, Y or PO, 7D ymso  acirews,
20 2oy Aay Eger fuongies L M-B2 0oL Tagng

W2 Psesny gon Pastonos Puroeq 50 | 70,
Vi~ cps  p5zep A&

f$ -

| .\“NN § 2 2°C .\\\\ m\ﬂpm_.w; A . h—th-R 2O Yderu
2 M FPC —
VA ?ﬂwﬂ\buw&vw

W, 3 z

7\..\ ,.»WQ\@\?NQ\&ﬂ\%\@w ﬂm\wm«w&
-2 0

Te M BC o ghem QBen 13 297 25 Ley

AMpbUULZS £ | 028




241 LI Yo L0
@Eﬁ?ﬁwm%%

)d 3 A _LB Q) /"C, J
9;(@4//),};20 727',‘ Q%)éz

N4z 2ibrECOp = = (- ), =
Jebrth cxtbAXEXN WOy O AT g Tkl

Qf kee =X

OZ2b 22— (5801,4)( )%)(
g2 hepz - /Ygzau X

zJLQ

420
g 2A0I— h 'L g2 [’Y];\Z’(J 2 280(

) gy preton) A b e85 Sewy - L)
srAL O X gy A

™1, by ) 5053
teo 8 Z-(WU)T]%)C) VEING A « ¢ ge/
Ler) = e/ J 2t ?
B bt Zp 2 2$gg+ 907?é> =Y
[w0)5.37 ]

_'7 5614 n()/U E’O"sJ\WWJaj
C)

B wohh o DS @ <

=

NHMh + [T 5770 < oy + D% ¢

g0l E 7o)



Genis i TOAWOras Py Qlgrgur 1ca sou, 70
U=668,7. ¢ SUpglts, 7.2  pot-4o
b-Ba ¢ M3 @»\@u Slorblunes « \r@o&\d\@.\\&
Wiy, 7o, agumetr B coposry 4TS

w (D, )

Wl v 00 Loy

| _ — \\TN Q&Q s R\N.n
W2, M, +Jb) — sk,
ML M) + oppy
M, 00, + 7, 7

‘flww ‘ B kgmww

(@) |

3 M (20), 1« ua, o,
> = ALOM(PR)CA] ¢ 7o







Dot & (IYLONGUML)
My @7, +pPh, - @%@@ w0, | . PPh.T




