[ [ m [ N ] v T v T W Vil
11 [H 1} Mepuoguueckan cucTemMa XMMMYECKUX IrieMeHToB | He 2
1,00795 n n MeHAeneeBa 4,002602
Bogopoa i renwil
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
nuTuit Gepunnni 6op yonepog asor Kucnopoa ¢rop HEOH
Ht{ 3 | Na 11 Mg 12| Al 13| Si 14 P 15| S 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTPUH MarHun aroMuHUiA MHUA tocdop cepa xnop aprox
V] 41K 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
xanui Kanbuwi CKaHAWA THTaH BaHaguh XpOM maprasey xeneso xobanbt 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
Meab LIMHK rannui repMaHuii MBILLIBAK cereH 6pom KPUNTOH
V|6 |Rb 37 Sr 38B|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
pyéuann CTPOHUMIt UTTPUi LMPKOHUIA HUOOMIA monubaeH TeXHeUuw pyTeHwi ponui nannagui
7|Ag 471Cd 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
po KagMUi nHaui OnoBo CypbMa Tennyp won KCEHOH
VI| 8 (Cs 55 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 L 195,09
ueauit Gapwit JNIaHTaH X rachHun TaHTan Bonb¢pam peHui OCMUI wpnani nnaruHa
9 {Au 79 Hg 80 |TIl 81(Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] f210] [222]
30N0TO PTYTb TaIMi csuHey BUCMYT NOMOHWI acrar _pagoH
Vit | 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]
dpaHuui Wi akTunni xx_| pesepcgopaui | ayGuuit cuboprui Gopuii Xaccui MelTHepuin | gapmwitagTuia
11| Rg 111 Cn 112 13| F1 114 115 (Lv 116 117 118
[272) [285) [289] [293]
peHTreHuih | konepHuywni hneposui JNIMBEPMOpUit
X flaHTaHouAb! .
Ce58|Pr 59 [ Nd60|Pm 61| Sm 62/ Eu 63(Gd 64 |[Tbh 65|Dy 66 | Ho 67 Er 68| Tm69|Yb 70 | Lu 71
140,1 140,9 144,2 [145] 150,4 1561,9 1573 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepui npaseogum | Heogum | npomeTuit | camapui | esponuit | raponunwin | Tepbui | aucnposuii | ronbmui | ap6wii Tynui uTTepbui | nioTeuni
xx aKTUHOUAbI
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__ | NpOTaKTUHWiA | ypaH HENTYHW# | NNyTOHWIA | amepuumii| KIopuh Gepknuii | kanudopHui | siHWTeHniA| hepmuin | MeHaeneswit | HoGenuin | noypeHcui
PRA aKTMBHOCTU MeTannoB / 3NeKTPUMEeCKUr Psa HanpsDKeHUn
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 YMeHbLLAeTCA g
PacTBOpUMOCTbL KUCNOT, CONE U OCHOBAHUNA B Boae
VioHbi H* INH4*[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]|H]| - - H{H|H|H
NO;~ pleip{pliP|lP|P{P|P|P|P|lP|P|P{P| -|P|P|P]|P
F P{P|[P/P{PIM|H|[M|[P|H|P|P|M|P|-|M|[M|H|M|M
cr plPplp{PiH|lP|P|P|[P|P|P|{P|[M|P|P|[HI[P[P]P|P
Br plpi{PlPpiH|P|P|P|[P|P|[P|PIM|P{M|H[P|[P|[P]|P
r plPpiPpjP|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]|-]-
S0;% PIP|PIPIM{[M{M|M|H|M[H|-|H|-]|]-]-[M]|-]|-]-
S0.> PP (P/P{M|H|M|P|P|P|P|[P|H|fP|P|M]|P|P|P|P
COs* PIlP|P|P|H|[H|H|H|H|H|-|-|H|-|=-{H|H|[=-]-1-
Si0s*” H{ - [P|[P|H|HIH|H|H|H[H]-|H|-[-| ~-|H|-|-]-
PO* PIPIP/PIH|H|H|H|H]|H|H|[H|{H{H]|H H HiH|H|H
cHcoo” [Pl P [P|P|PlPlPP|P|P|P|P|P[P|P|M]|P|P|P|P

P — pacteopumoe (6onbuie 10 r Ha 1000 r Boabt)

H — HepacTtBopumoe (MeHbLue 0,01 r va 1000 r soab!)

M — manopacteopumoe (o1 10 r go 0,01 r Ha 1000 r Bogb1)
— — BelEeCTBO pasnaraerca BOAOW UMK He CywecTeyeT
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BAPHAHT 1

3agaua 1 (20 6annoB)
OcymecTBuTe HenouKky npespamieHuil. [Ipemioxure AByXCTaauifHbIA CII0CO0 MONyUeHHs COSTHHEHHS
B u3 Toiryona. Pacumdpyiite cTpykrypy BemectBa C u ycinoBus ero oopasoBauus u3 B.
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Peakuusa monyuenus E u3 D (peakiusa befinuca-Xwiimana) O6buta oTkphiTa B 1967 romy sSImOHCKHM
XHMHKOM Mopura, a B 1972 peranbHO wuccnenoBaHa aMepukaHnamu beimicoM u XWIUIMaHOM.
IIpemnoxure MEXaHU3M NPOTEKAHHA TOH peakiluM H CTPYKTYypy HHTepMeauaTa, oOpa3yromerocs mpu
B3aumoaeiicTeuu Metwiakpuinara ¢ DABCO.

Pacimdpyiite crpyxrypy F.
Hpeanoxwure ycnosus moimy4denus coenuaeaus H u3 ykcycHo# kucioTsl, pacumdpyitre ctpykrypy 1.

Pacmmudpyiitre crpyxrypnl J u H.
Kakoe rerepoumkinyeckoe coequneHne K nomyqaercs npu peakuuu J ¢ METHIaMHHOM?

-
3anaua 2. «KaTHOH- He OuH3HeEI » (20 6an108B)

Houent Cepreit MuxaitnoBud odeHb OOMAEICA Ha MIKOJBHHKOB, KOTOPHIE B MPOLLIOM IOy AaKe HE
IBITATACH PENIUTH 3a7ady «KaTHOH-OJIM3HEID» U MOITOMY NpHIyMal eme OOHy 3ajady Ha ONpceleHHe
HEM3BECTHOT'O KaTHOHA:

IOHBIH XMMUK Hamlen Ha nojke 0aHKY CO CTEpPTOM HAaIANMCBIO «... XJuopum». MaccoBas HONA XjIOpa B
9TOM coeHHeHHH cocTaBiseT 28.1%. BeniecTBo nMeno coneobpa3Hy1o npupoay, ObUIO THIPOCKOITHIHO
H XOpOIIO PAacTBOPUMO B BOAE, HO HEPACTBOPHMO B HEMONAPHEIX OPraHHYECKHX PaCTBOPHUTEIIAX.
BonHbIi pacTBOp coeMHEHHS UMEJ KUCIYIO peakuuio. Temmeparypa IUIaBICHHs BeLIECTBa COCTaBMIIA
102 °C. Ipu moGaBineHHH €ro X pacTBOPY AMXPOMAaTa KalHi PacTBOP OKPACWICS B 3€ICHEIA LBET H
MOSBHJICS 3allaX TOPHKOT0 MHHIAJIA BCIEACTBHE 00pa3oBaHHA COCIHHEHHs, B KOTOPOM MaccoBas HOJIs
aneMmenta, otkpeitoro K. Illeeme u He3aBucumo ot nHero k. Ilpuctmm, coctaBmser 15.1%. Ilpm
BOCCTAaHOBJICHHH HCXOOHOTO XJIOPHIAa AQMIOMOTHIAPUAOM JHMTHS o0pa3yloTcs [JBE COINM H
HECMEINMBAIOMAACS C BOJOM MpO3padHas XHAKOCTh C TeMmepaTypoii 3amepsanma -80 °C m
TeMIlepaTypod kumenus 116 C. MaccoBas mona yriepoma B 3To# JKHAKOCTH cocraBiger 91.3%.
Onpenenure CTPOCHHE COEAMHEHMS, €CIM H3BECTHO, YTO KAaTHOH HE COACPXKHT aTOMOB MeTajlla.
3amumute ypaBHeHHA peaknmii. Kakoii mpoliecc MpoUCXOAUT IIpH pacTBOPEeHHH BemiecTBa B Boae? Ilo
KaKo# mpuumMHe cTabuieH AaHHbIA katHoH? IlpuBemuTe CTpyKTYypHYIO opMyity aHHOHA, CTaGHWILHOTO
[0 TOM e CaMO# IIPHIHHE, YTO U HEM3BECTHHIH KaTHOH?

3anaua 3. «naangp» (20 6annoB)

I'epMeTHYHBIH IWIMHAP C BHyTpeHHUM pammycoMm 10 cM u BbicoTO# 10 cM pasziencH Ha ABE 4YacTH
TOHKOH IE€PeropoaKoi, INIOTHO IPHIEralomei K CTeHKaM IUIMHApPa U CBOOOJHO IepeMeNIalomencs
BHYTpH ero. B ogHy wacte muimHIpa noMemieHo 4,88 r HeoHa, a Bo BTopyio 60 r TBEpAOro npoaykra
B3aMMOJEHCTBIA H30BITKA HAIIATHIPS M OJOBAHHOTO Maciia (MaccoBas JOJ XJIOpa B OJIOBAHHOM Macle
cocraBiger 54.43 %). [IpeaBaputensHO BO3ayX M3 ob6ewx yacTeil ObUI THIaTeNbHO OoTKadaH. CucreMy
Harpemu a0 800 K. Onpenenure paccTosHUEe OT NEPETOPOAKH O OCHOBAHMH LMIMHAPA M KOJIHYECTBO
BElIeCTBA TBEPAOrO MpPOAYKTa, OCTaBIIeecs B KOHJCHCHUPOBAHHOH ¢aze. 3aBHCHUMOCTh KOHCTaHTHI
PaBHOBECHS TEPMHYECKOTO pA3lOXEHUSA YIMOMSHYTOTO BHIIIIE TBEPAOrO BEMIECTBA OT TEMIIEPATYPHI
BBIPAXXACTCA YPaBHECHUEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHHTCH MOJIOKEHHE EPEropoaKu, eciid TeMnepatypy nmoHu3uts Ha 50 K? Orser moarsepaure
pacdeTaMH.

3anaua 4. «KBaHTOBBIE TOUKE) (20 6annos)

Cpenu MHOTOYHCICHHBIX THIIOB HAHOMATEPHAIOB OZHHUM M3 BaXKHEHIIMX ABIAIOTCA TaK HAa3hIBaAEMEIC
K6aHmMosele moyku — (PparMeHTH MPOBOAHHKA WIH IOJYTNIPOBOAHHKA C Pa3sMEpOM, OJM3KHUM K JIHHE
BOJIHBI 3JIeKTpoHAa. K TaKoBBIM OTHOCATCS, HampHUMEp, HAaHOKPHCTALIH CelleHMAa Kaamusa. Jma ux
IPATOTOBJICHHS B MHEPTHOH arMocdepe K BOJHOMY pacTBOPY XJIOpHIAa KaaMmus NOOAaBIAIOT BOXHLIN
pPacTBOp CeJICHHTa HATPHA M PAcTBOP OPraHHYECKOTO COEIUHEHWA (HAalpUMep, MEpPKaNTO3TaHOJMa) I
[peAOTBPAIlleHHs arperalyuy JacTull.

JI1sl MOJTydYeHHBIX HaHOYACTHI] MOJIOXKEHHE MAKCHMYMa TOTJIONIEHHS B JIEKTPOHHBIX CHEKTPax 3aBHCHT
OT pa3Mepa YacTHI. YBeIMY€HHWE [JHAMETpa YaCTHI] INpPH YBEIHYEHHH TEMIEpaTyphl CHHTE3a
COIIPOBOKAAETCS CIEAYIOLIHM CABUIOM ITOJIOCHI ITOTJIOIIECHHS:

‘-

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) Hanunmite ypaBHEHME peaKLMy, Je)Xallel B OCHOBE CHHTE3a CEJICHHIa KaaMHUS;

2) Jina dbero TpeOGyercs MpOBOAMTH CHHTe3 B HHeprHOM arMmocdepe? Ilo Bo3MoxkHOCTH
MPOHJUTIOCTPUPYHTE OTBET YPABHEHHEM PEaKIIHH.

3) Ouenure quameTp HaHodacTul pu 60 °C;

4) Kak H3BECTHO, B pacTBOpEe IIPOMCXOAHT MOHOMOJIEKYJISApHas ancopOLus MOJEKY]l THONA Ha
IIOBEPXHOCTH HaHOYacTHI. BoO CKONBKO pa3 HM3MEHHTCS KOJNHMYECTBO COpOHUPOBAHHOTO THONA IIPH
HU3MEHEHHH TeMIepaTypsl cunresa ¢ 22 °C go 70 °C?

5) Bmecto MepkanTosTaHOIa MOXKET OBITH MCHONB30BaH M JoAemwITHONL. B kakoii dopme om Gyner
IIPUCYTCTBOBATh B pacTBOpe?

3agaua S. (20 6ann0B)

Ha cxeMe npHBeieHB HEKOTOPBIE PEAKIMH COETHHCHHH MeTaia X B HU3KHX CTENEHAX OKHCIeHus. [Ipu
B3aumozeicTBuH raorennaa X (o(X) = 17,80%) ¢ n306ITKOM MOHOOKCHAA YTJIEPOAa IO JAaBICHHEM B
npucyrcteud LiAlH4 o6pasyercs 3010THCTO-KeNTOE NeTydee COEANHEHHE A (TEMIIEpaTypa ILIaBIeHHI
154 °C, o(X) = 28,21%), mI0THOCTH MapOB KOTOPOT'O IO BO3AYXy paBHa 13.45.

OxuCieHHe A 3KBHBANCHTHBIM KOJIHYECTBOM MOJEKYJISPHOTO HOZa INPHBOAHT K 0Opa3sOBaHHIO
coemuneHus B (o(X) = 17,08%), xotopoe mpu HeGonbmom HarpeBanuu nepexomut B C (o(X) =
18,71%). C npeBpamaercs B B npu neiicTBHM MOHOOKCHIA yriepoAa mon aaBienueM. Coenunenue B
TaKKe pearupyeT ¢ KUCIOoTaMH M ocHoBaHMAMH JIbiorca. C TPUXJIOPHIOM ATIOMHHHS B NPHCYTCTBHH
CO nox nasnenuem obpasyercs coequreHne D (o(X) = 11,38%), a npu neiicteun tpudenmwidochuna
Ha B nocnenoBatensHo obpasytorcs coeaunenns E u F (o(X) = 7,46%).

BoccranoBiienue A aMainpraMo# HaTpus NPUBOAUT K oOpasoBanmio coemuneHusd G (o(X) = 25,23%),
KOTOpOe NpH AeHCcTBHH $ocdopHOit KHCIOTH MOXeT OBITh epeBeneHo B coequuenue H. H pearupyer ¢
TpudenmnpochuHoM ¢ obpasoBanueM I (o(X) = 12,79%). MonekynapHsle Macchl KaTHOHAa B
coequnenuu D u annona B coequHeHn G ommyaioTes Ha 28 a.e.M.

Unentuduuupyiite coeauHeHus A-I, ecnu wu3BecTHo, uto BeumiectBa A, B, E u F spuaorcs
MOJICKYISpHBEIMH KoMIUlekcamH. Hanumure ypaBHeHus peakumit. YeMy paBHa cTeleHb OKHCIeHHS X B
coenuHeHHAX A, B, G? KakoBa cTpykTypa coeiMHeHHS A H KPaTHOCTE CBA3M X~X B 3TOM COCAMHEHUU?
Otser aprymentupyiite. Hapucyiite crpykrypsl xommiekcoB B, E u F. Bnepseie coenunenue,
aHajoruuHoe A, 66110 nosydeno B 1890 r Jlionsurom MonzoM U3 okcuna apyroro Meraia. [puseaure
YpaBHEHHE 3TOl peaKuuu.
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