[ ] m TV v we v Vill
11 H 1| NMepuoauyeckas cUCTeMa XMMUYECKNX 3neMeHToB | He 2
1,00795 n N.MeH peneeBa 4,002602
Bogopon T renvit
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
JINTHA Hepunnui 6op yrnepoa asor Kucnopog drop HEOH
| 3 | Na 11| Mg 12| Al 13| Si 14 P 15| S 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpwil MarHui anioMuHuiA | KpemHui ¢docoop cepa Xnop aprou
v|4|K 19/Ca 20 |Sc 21| Ti 22 \'J 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
Kanuii Kanbuui cKaHani TUTaH BaHagwi Xpom Maprasey xeneso kobanst HUKeNnb
5§ |Cu 29 Zn 30| Ga 31| Ge 32 As 33 (Se 34 |PBr 35 | Kr 36
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
Megb LIUHK rannui repmanni MbiLLbAK cenex 6pom KPUNTOH
V|6 |Rb 37 Sr 381Y 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 95,94 98,9062 101,07 102,9055 106,4
pyGuani CTPOHLMA UTTPUA LIMPKOHUA HUOBUH MonuéaeH TEeXHeunn pyTEeHUi poaun nannagun
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 KagMui MHAWA onoso Cypbma Tennyp (L0):§ KCEHOH
Vi| 8 |Cs 55 Ba 56]|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
uesun Gapuit NaHTaH x racpHnin TauTan Bonbgpam peHuiH OCMUI npnavin nnaruHa
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]
30n010 pTyTH Tannmmi cBUHeyY BMCMYT NONOHWI acrar pagou
VII {10 | Fr 87/ Ra 83| 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]
bpaHunia | pagun aKTUHUA xx | pesepdopauin | ayGHWA cHBoprui Gopwii xaccui MEATHepU# | napMuwTanTuii
11| Rg 111 Cn 112 113/ FI 114 115 Lv 116 117 118
[272) [285] [289] [293]
peHTreHuin | KonepHuymii thneposui NMBepMOpHiA
X fiaHTaHonabl
Ce58|Pr 59 [Nd60|Pm 61 |Sm 62| Eu 63| Gd 64| Th 65| Dy 66 | Ho 67| Er 68| Tm69|(Yb 70| Lu 71
140,1 140,9 1442 [145] 150,4 151,9 157,3 168,9 162,5 164,9 167,3 168,9 173,0 1749
epvi npaseogum | Heoaum | npomeTuii | camapuit | esponui | ragonuHuiA | Tep6uii | aucnposwid | ronbMuid | ap6un TYRUi wrTepbun | noreuwit
XX aKTMHOWUAObI
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]
TOpHUA | NpoTaKTuHWA | ypaH HenTyHui NDAYTOHWA | amepwimid| Kiopni Gepknuid_| kanudopHuin | sHWTenHnA| depMuii | MeHgenesuit | Hobenui | noypeHcui
Psp akTusHOCTH MeTannoB / 3aNeKTPUYECcKUid 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
aKTUBHOCTb METaNNoB yMeHbWaeTcH g
PacTBOpPUMOCTbL KMCIIOT, CONen u OCHOBaHUIA B BoAe
VoHb H* [NH4'[K* |Na* [Ag*|Ba®* {Ca®*[Mg®*|Mn?*|Zn®* [Ni**{Sn®IPb** |Cu®* [Hg** [Hg.**[Fe*’ [Fe®* |AI°* |Cr**
OH" PIPIP|I-{fPIM|{M{H|HiH[{H}JH|H] - - H|HJH|H
NOs~ pip|PpjPpiPlPP|P|P|P|P|P|P|lP{P| -|P|P|P|P
_ P|P|{PIPIPIM|{H|M|[P|HIP|P|M|P |- M MIH|M[M
cr p{P|P|P|H|P|P|P]|P|[P|P|[P|M|IP|[{P|H|[P|IP[P]|P
Br- pi{p|p|lPiH|lP|P|P|P|P|P|[P|M|[P|[M|{H|P[P|[P|P
r pip|Pp|lP|{H|P|P|P|P|P|P|[P|H|-|H|H|PI-|P]|P
s* plP|PIPIH|-|-|~-|H|H|H|H[H{H]|H|H|H|H|[-]-
S0;% PIPIPIPIM|[M{M[M|H|{M[H|-|H|-]|-| - {M|-]-]-
S0,* plP{P|P{M|H|M|P|P|P|P|{P|H|P|P| M |P|P|P|P
COs* PIP|P|PIH|H|{H|H[H|H|-J-|H|[-1~]HH]|-|-]-
Si0s* H| - |[P|[P{H|H|H[H|H|H|H|{-]|H|[-|-| -|H|-]|~-]-
PO.* P|PIPIPIHIH|H|H|H|H|H|H|H]|H|H H H{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 — pacTteopumoe (6onbtue 10 r Ha 1000 r Boabt)
H — Hepacreopumoe (MeHblue 0,01 r Ha 1000 r Bogb!)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r Boak!)
— — BellecTBO pa3naraeTcs BOAOW UMK He CyuwlecTByeT
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BAPHAHT 4

3agaua 1 (20 6annoB)
OcymecTsuTe IEMOYKy npeBpaiennii. [Ipennoxure qByxcTanuiHeli cioco6 MOIydYeHHs COeIHHEHHS
B u3 Tonyona. Pacmmudpyiite cTtpykTypy BemectBa C 1 ycioBus ero ob6pazosanus u3 B.
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Peaxuysa nomydenns E u3 D (peaxmus beitmmuca-XwuiMmaHa) 6buta oTkpbiTa B 1967 romy SmoHCKHM
XxuMUKOM Moputa, a B 1972 peranpHO HcciefoBaHa amepukaHnamu beimmcoM u XWUIMaHOM.
IIpennoxure MEXaHU3M NPOTEKAHHUSA ITOH PEaKIMH M CTPYKTYPY HHTEpMenuara, oOpa3yrouierocs mpu
B3auMoJiericTBAM MeTwiakpriara ¢ DABCO.

Pacnmdpyiite crpykrypy F.
IIpennoxure ycnoBus norydeHus coeauneHus H U3 ykcycHoO# KHCIOTHI, pacumdpyiite cTpykTypy L

Pacmmpyiite ctpyxrypsi J u H.
Kaxkoe rerepomuximdeckoe coenunenne K nomygaercs npu peakiuu J ¢ METHIAMHHOM?

3agaua 2. «KaTnon- He 0aH3HEN » (20 6annos)

Jonent Cepreli MuxaiioBud o4eHb oOMIeics Ha INKOJBHHKOB, KOTOPHIE B MPOILIOM IOAy AaXe He
MBITAJIACh PEIMTD 33]a9y «KaTHOH-OJIM3HEL» H NMO3TOMY IPHIyMal €lle OAHY 3a[aqy Ha onpeleiicHHe
HEH3BECTHOTO KaTHOHA: _

IOH®IH xuMHK Hamien Ha mojike 6aHKy CO CTEPTOH HaANMCHIO «... XJOpHI». MaccoBas JOJIA XJIOpa B
3TOM coeqvHeHnH cocTaBiieT 28.1%. BemecTBo nMeno coneobpa3Hyio NpHpoay, OBUI0 THTPOCKOIHYHO
H XOpOIIO pacTBOPMMO B BOJE, HO HEPACTBOPHMO B HEIOJAPHBIX OPTraHMYECKHUX PacTBOPHTENAX.
BonHeil pacTBOp COeIHHEHHS HMEJI KHUCIYIO peakiuio. TemiiepaTypa IUIaBI€HHS BENIECTBA COCTABHIIA
102 °C. Ilpu nobasnennn ero K pacTBOpy IUXpoMaTa Kajlius pacTBOpP OKpacWICH B 3€JICHBIH IBET U
MOSBMJICA 3allaX FOPHKOT0 MHHAAIA BCIEACTBHE 00pa3oBaHHA COCAHHEHMS, B KOTOPOM MaccoBas A0S
aneMeHTa, oTkphiToro K. Illeene u nHezaBucumo ot Hero JIk. Ilpucrim, cocraBuser 15.1%. Ilpu
BOCCTAHOBIICHHH HCXOJHOTO XJIOpHJAa a[IOMOTHIPHIOM JIHTHA OOpasyloTcsi IBe COIH H
HeCMEIMBAlOMascs C BOJZOH IPO3padHas JKHMIKOCTh C TeMmeparypoi 3amepsanms -80 °C m
Temneparypoit xumenms 116 °C. Maccosas moms yriepoga B 3TOH XHAKOCTH cocTaBiuieT 91.3%.
OnpenennuTe CTpOEHHE COEIUHEHHS, €CITH H3BECTHO, YTO KAaTHOH HE COAEPKUT aTOMOB MeTalla.
3anMmmTe ypaBHEHHA peakiuii. Kakoii nporiecc mpouCXoxuT IMpH pacTBOpeHHH Bemectsa B Boje? o
Kako# npuuuHe ctabuieH naHHbIA kaTHOH? IIpuBemuTe CTpyKTypHYI0 GOpMYITy aHHOHA, CTAOHIBHOTO
T10 TO# K€ CaMOi IPHYHHE, YTO U HEU3BECTHHIH KaTHOH?

3agaua 3. «lmaagp» (20 6an10B)

I'epMernuHbIil MWIMHAP ¢ BHYTpEHHUM paaumycoM 10 cM u BeicoToit 10 cM pa3neneH Ha ABe 4acTH
TOHKOH IIeperopojKoH, IUIOTHO MpHIIETaolledl K CTeHKaM IWIMHApa W CBOOOJHO NepeMemniaiomeics
BHYTpH ero. B mpasyro yacts mumuHzApa nomemnieHo 4,88 r HeoHa, a B JieByi0 60 T TBepAOTro NpPOayKTa
B3aUMOZCHCTBHA M30BITKA HAIIATHIPS M OJIOBIHHOTO Macjia (MaccoBas JOJA XJIOpa B OJIOBSSHHOM Macie
cocraBiger 54.43 %). IlpenBapurenbHo BO3Ayx u3 o0eux vacTe#t ObUT THIATENBHO OTKaudaH. CHCTEMY
Harpeiy 0 HekoTopod Temmeparyphl. Onpeaenure TeMmmeparypy, A0 KOTOpOH Harpeid CHCTEMY H
KOJIM4ECTBO BEHIECTBA TBEP/IOT0 MPOYKTa, OCTaBIEECs B KOHIEHCHPOBAHHOM (ha3e, eClId N3BECTHO, YTO
Meperopoika HaXOAUTCA HAa PacCTOSHUHU 7.5 CM OT JIEBOro Kpas IHJIMHApA. 3aBUCHMOCTH KOHCTaHTHI
PaBHOBECHS TEPMHMYECKOTO pa3lOKEHUs YNOMSHYTOTO BBHINIE TBEPAOTO BEHIECTBA OT TEMIEpaTyphbl
BEIPaXXaeTCsl YPaBHEHHEM:

Ln K =-(61066/T) + 83.32

Kak n3MeHuTCs nonokeHHe NeperopoikH, eciu Temneparypy nonu3uts Ha 50 K? OtBer monrBepaute
pacdyeTaMi.

3anaua 4. «KBanTOBbIE TOUKN (20 6annoB)
Cpeny MHOTOYMCIICHHBIX THIIOB HAaHOMAaTEpHAJIOB OJHHUM H3 BaXXHEHINWX SABJAIOTCA TaK Ha3biBaGMEIE
KéaHmogeie mouku — (parMEeHTH MPOBOJHHKA WIM MOJYIPOBOAHHKA C pa3MepoM, OIM3KHUM K JJIHHE
BOJIHEI 3JIeKTpoHa. K TakoBBIM OTHOCATCS, HalmpHMep, HaHOKPHCTA/UTHI TeUTypuaa kKagmus. s ux
NPUTOTOBJIEHHs B MHEPTHOH aTMocdepe K BOZHOMY pacTBOpPY XJIOpHIa KaJMHA JOOABIIIOT BOMHBIM
pacTBOp TEJLTypHTa HaTpHUA H pacTBOP OpPraHW4ECKOro COeAWHEHHS (HapHMep, MEPKAIITOITaHOoMIa) A
IPEIOTBPAILICHUS arperaliy YacTHIl.

JUis moiTy4YeHHBIX HAaHOYACTHIL NOJNO0XKEHUE MAKCHMyMa IOTJIOIIEHUS B JIEKTPOHHBIX CIEKTPaX 3aBUCUT
OT pa3Mepa 4YacTHI. YBEJIHYEHHE IMaMeTpa 4YacTHI[ NPH YBEIHYEHHH TEMIlEpaTypbl CHHTE3a
COIMPOBOXXIAETCSA CIIEAYIONIHM CABHIOM HOJIOCH MOTJIOMICHHUS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, aM 3.09 3.09 3.11 3.25 3.40 ? 3.67

1) Hanumwre ypaBHEHHE PEaKIMH, JIEXKAIIEH B OCHOBE CHHTE3a TEJUTPHa KaIMUS;

2) s dero TpeOyercs mpoBOAWTh CHHTe3 B uHeprHoW arMochepe? Ilo Bo3MOXKHOCTH
NPOWLTIOCTPHUPYHTE OTBET YPaBHEHHEM PEAKIIHH.

3) Ouennre nuameTp HaHouacTHu-Tipu 60 °C;

4) Kak wm3BecTHO, B pacTBOpPe IMPOHCXOJHT MOHOMOJEKYJApHas ajacopOuMs MOJNEKyl THOIA Ha
MOBEPXHOCTH HAHOYACTHL. BO CKONBKO pa3 HM3MEHUTCH KOJHYECTBO COPOHMPOBAHHOIO THONA IIPH
H3MEHEHHH TeMIIepaTyphi cute3a ¢ 22 °C go 70 °C?

5) BMecTo MepKanTosTaHONAa MOXKET OBITh MCHOJIB30BaH H NOACHMITHON. B kakoit popme on Oyner
MPHUCYTCTBOBATh B pacTBoOpe?

3anaua 5. | . (20 6a/n0B)

Ha cxeMe mpuBeIeHBI HEKOTOPbIE peaKiK coeAMHEHHH MeTaju1a X B HU3KUX CTEMeHAX okucienus. [Ipu
B3amMozeicTeun okcuaa X (o(X) = 75,57%) ¢ u36HITKOM MOHOOKCHAA yriiepola mox garieHuem 300
aT™ ofpa3syeTcs 30JI0THCTO-)KENTOE JieTydee coefuHeHne A (Temmeparypa miasieHua 160 °C, o(X) =
41,42%), II0THOCTH IapOB KOTOPOro IO BO3AYyXY paBHa 16.41.

OxucrneHne A 53KBHBAJICHTHBIM KOJMYECTBOM MOJNEKYISPHOTO HMOAa IPUBOAMT K 0Opa3oBaHMIO
coequaenus B (o(X) = 27,05%), xoropoe nmpu HeOonbmioM HarpeBaHuu nepexomuT B C (o(X) =
29,29%). C npeBpamaercs B B npu AelicTBHH MOHOOKCHAA yriiepoaa mox naeieHueM. Coenunenue B
TaKXKEe pearupyer ¢ KUCIOTaMH U ocHoBaHHAMHM JIptonca. C TpUXJIOPHIOM aliOMUHMS B IPHCYTCTBHH
CO noa naenenuem oGpaszyercs coenuHenne D (o(X) = 18,77%), a npu aevictBun Tpudenmwipochuna
Ha B nocnenorarenpsHo 06pasyrorca coenunenus E u F (o(X) = 11,87%).

BoccranoBnenue A amanbramoil HaTpus npuBoauT k coeauneHuio G (o(X) = 37,79%), xoropoe mpu
neiictBun  (pochOpHOH KUCIHOTEHI MOXeT ObiTh mepeBefieHo B coeauHenne H. H pearmpyer c
Tpudpenmwndocpunom c obpazoBanueM I (o(X) = 20,89%). MonekynsapHsie MacChl KaTHOHAa B
coequnenur D u aHnoHa B coeaunennn G oTanyaorcs Ha 28 a.e.M.

Unentudunupyiite coenunenus A-I, ecnmu usBectHo, uro BemectBa A, B, E u F saBmsiorcs
MOJIEKYJIApHBIMH KoMIUiekcamu. Hanmuimure ypaBHeHus peakiuit. YeMy paBHa cTeneHb OKHCIEHHS X B
coeqnHeHmnsax A, B, G? KakoBa cTpyKTypa COeJMHEHHA A U KPaTHOCTH CBSI3U X—X B 9TOM COE€IMHEHHH?
OtBer aprymenTupyiite. Hapucyiite crpykrypst komimekcoB B, E u F. BrnepBeie coemunenme,
aHayoruyHoe A, 6su10 nonydeHo B 1890 r JIroasurom MonnoM u3 okcuia apyroro Meraimia. [Ipusenure
YPaBHEHHE 3TOH PEaKIIHH.
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