[ W[ m ] v T v T v T W Vil
{1 |H 1| Nepuoanyeckan cucrema XMMH4eckux anementos | He 2
Boaopoa T reaun
] 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 |
NUTUA Gepunnui 6op yrnepoa asor Kvcnopoa TOp HEOH
mi{ 3 |[Na 11 Mg 12 (Al 13| Si 14 P 15| S 16 | CI 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MarHwi anioMuHui | xpemHui docop cepa xnop aproH
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
Kanui Kansuui cKkaHann TMTaH BaHanuit_ XpoMm Mapraey xeneso kobanbt 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 LMHK rannuii repmasuii MbILUbAK ceneH Gpom KpUNTOH
V|6 |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 95,94 98,9062 101,07 102,9055 106,4
pyéuauia CTPOHLIUA UTTPWiA LMDKOHUIA HUOGWIA monubaeH TeXHeUumnin pyTeHuit poawi nannaguit
7 |Ag 47/Cd 48 (In 49| Sn 50 Sb 51| Te 52 || 53| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo | kagmuit UHAWA onoso Cypbma Tennyp won KCEHOH
Vi| 8 (|[Cs 55 Ba 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 183,85 186,207 190,2 192,22 195,09
Lesni Gapwii NaHTaH x ragHuA TaHTan sonbdpam peHwit ocMuA upuawii 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] [210] [222]
30M0T0 pTYTL Tanmmi CBUHeL BUCMYT NONOHWI acrar pagoH
VIl {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]
paHuni | panwi akTuHuit xx_| pesepdopanin | AyBHMi cubopruit Sopui Xaccui MeidTHepHA | aapMuTanTui
11| Rg 111 Cn 112 13| Fl 114 115 | Lv 116 117 118
[272] [285] [289] [293]
PEHTTeHWA | KonepHuynit nepoBun niMBEpMopUin
X NaHTaHouabl
Ce 58|/ Pr 590 |Nd 60| 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] 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepwi npaseoaum | neoawm | npomeTwi | camapuit | eeponuii | ragonuHuit | Tepbuit | awcnposwia | ronemuid | apbui TYnui uTTEepbuii | nmoreunn
XX aKTUHOMAbI
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]
TOpUA | NpoTaKkTuHWA| ypau HENTYHUA | NNYTOHWI | aMepHUWiA| KIOpUit Gepknuit | kanudopuuin | aliHwwTeitHwii| depmuit | Menpenesuid | Hobenui | noypeHcuit
Psaf aKTUBHOCTM METANnNOB / 3feKTPU4ECKUiA PAA HanpPsKeHUi
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 ymeHbluaeTcs g
PacTBOPUMOCTL KUCNOT, COMNeil U OCHOBaHWIA B Bosle
WoHbl H* INH K [Na® [Ag* [Ba®* [ca?*[Mg?*[Mn?*|zn?* [Ni**|Sn?*|Pb®*[Cu®* |Hg** [Hg.**|[Fe** [Fe®" [AIP* |Cr**
OH™ PpIPIPI-|PI M{IM|H|[HIH|H]|H|[H]|- - H|H{HI|H
NO;” plp|P|P{P|[P|[P|P]P|P|P|P|lP|P|P!l -|P|P|P]|P
F plp|Pp|{P|lP[M{H|M|P|[H|P[P|{M|P|[-|M|M[H|M|M
cr p{p[PlP|H|lP|P|P|P|P|P|lP|M[P|[P|[H|P[P|P|P
Br plpiplPrlHlP|P|P|PiPlP|[P|M|[P[M|[H[P|P|P|P
I plpiplPlH|P|P|P]P|P|P|P|H|[-|H|{H|[P|-|P|P
G plPpiP|P|H|-]|-|-|H|H|H|H|H|H|H|H]|H|H|[-]-
S0s* p{P[(PIPIMIM|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~” plPlP|P|H|H|H|H|H|H|-|-|H|-|=-]H|H|-|-]-
Si0s*” H|{ - {P{P|/H|H{H|H|H|H|H|-|H|-|-| -|H|=-|=-|-
PO+ pfP|PIPIHIH|{H|H|H|H|H{H|H|H]H H H|H|H]|H
cHscoo [Pl P {PlP|PlP|P|[P|{P|P|[P|P|P|P|P|M]|P|P|P]|P

P — pactBopumoe (Gonbie 10 r Ha 1000 r soab!)

H — nepacteopumoe (MeHbLue 0,01 r Ha 1000 r Boabl)

M — marnopactsopumoe (o1 10 r ao 0,01 r Ha 1000 r BoAbt)
- — BELeCTBO pasnaraeTcs BOAOW UNu He CcylecTeyer
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BAPHAHT 4

3agava 1 (20 6annoB)
OcyuiecTBUTE IENOYKy npeBpameHuii. [IpeanoxuTe AByXCTaIHiHbIH CIOCO0 MONYYCHHS COeMHCHHA
B m3 tonyona. Pacmmdpyiite crpykrypy Bemecta C 1 ycnosus ero o6pasosanus us B.

CH, 2 CH,Br 2 CHO
7
? MnO
O — * o et (0
CH4CeHs
NO, C7H;NO; KUNSAYEeHne NO,
B D
OH
" CO,CH, mCOzCHa Boc,0 F DABCO
D ——d —-
DABCO (far) ¢ DMAP (faT) g gHigNO;  ~CO2
E

~C02CHs
—_— ® J
O,N N O o

IN C 7H19NO7
o & |-|sc/u\/u\00|-|zcn-|3 !
BuO H
G ] o CH3NH,
DABCO = N
= [NJ I C18H22N206
CH, C4HgO, K
DMAP = @M
=/ CH, I?
0]
Boc = gj\ok CHaCOH




Peaxuus monyyenns E 3 D (peaxums Beiimica-Xumimana) 6buta oTkpeiTa B 1967 TOLY AMOHCKHM

XHMHKOM Mopura, a B 1972 neranbHO wHcclieqoBaHA aMepHKaHIaMH beimicoM # XIIMAHOM.
IIpennoxuTe MexaHu3M MPOTEKaHHs TOH PEaKlHH M CIPYKTYpy HHTepMenuaTa, o6pasyromerocs mpy
B3auMojericTBuM MeTwiakpwiata ¢ DABCO.

Pacomidpyiite cTpyktypy F.
Ipenoxute ycnosus nomydenus coenuaenns H u3 ykcycHo# Kucnorsl, pacumdpyiite crpykrypy L

Pacomdpyiite ctpykrypst J u H.
Kakoe rereponuxinaeckoe coenunenne K nomyqaercs npu peaxiuu J ¢ METHIaMHHOM?

3anaua 2. «KarHon- He 6au3Hen » (20 6annoB)

Houent Cepreii Muxaiinopuu oueHb 06MIENCS HA IIKOILHHKOB, KOTOPHIE B MPOINLIOM IOAY JaXKe HeE
OBITATMCH PEIIHTH 33129y «KaTHOH-OJIM3HE» M IO3TOMY NPHAyMal elle OAHY 3a4ady Ha OIpe/ecHHe
HEHM3BECTHOTO KaTHOHA: o

IOHEb# XMMHK Hamen Ha MojKe GaHKy CO CTEPTOH HaANMMCHIO «... XJIOPHI». MaccoBas Hols Xiopa B
9TOM CcoeuHeHHH cocTasiser 28.1%. BemecTBo nMeno coneo6pasHyio MpHpoy, GELIO THIPOCKOIHIHO
H XOpOIIO pPacTBOPUMO B BOJE, HO HEPACTBOPHMO B HEMONSPHBIX OPTaHHYECKHX PACTBOPHTEIX.
Bommn pacTBOp COETHHEHHMS HMEJ KHCIYIO PEaKiuio. TeMmepaTypa IUIaBJICHHS BEIECTBA COCTABHIA
102 °C. Ilpn mo6apieHHH €TO K PacTBOPY AHXpOMaTa Kaaus pacTBOP OKPacHICS B 3€JCHBIH IIBET W
TIOSIBUJICA 3allaX TOPbKOTO MHHJAIA BCICACTBHE 00pa30BaHMs COCAMHEHMS, B KOTOPOM MaccoBas IOJA
anemenTa, orkpeiroro K. Hleene m mesaBucumo ot Hero Jx. Ilpuctim, cocrasuser 15.1%. Tipu
BOCCTAHOBIICHHH HMCXOQHOIO XJIOpDHMAAa AaIIOMOTHAPDHIIOM JIHTHA OOpasylorcs [Be COIH H
HECMEINHBAIOMAACA C BO,ZIOPI npo3payHas KHUIOKOCT C TeMmmepaTypoil 3amepsanus -80 °C wu
Temmeparypoit kunenns 116 °C. Maccosas nons yriiepoja B 3TOM XHAKOCTH cocraBigeT 91.3%.
Onpenennre CTPOCHHE COENMHEHHS, €CIIM W3BECTHO, 9TO KATHOH HE COIEPKHT aTOMOB MeTallla.
3anuuiure ypaBHeHHs peakimi. Kakoif mponecc NpoHCXONUT NpH pacTBOpEHHH BemecTBa B Boxe? Ilo
Kako# npuyMHe CTabMiICH NaHHBIH KaTHOH? IlpuBenuTe CTPYKTYpHYI0 GOpMYTy aHHOHA, CTAGHIBHOTO
IO TOM K€ CaMOH MPUYMHE, YTO M HEU3BECTHHIN KaTHOH?

3anaua 3. «{maanap» (20 6annoB)

l'epmeTHYHBIH WTHHAP C BHYTpeHHHM pamuycoM 10 cM u BeicoToii 10 cM pa3jieieH Ha ABE 9YacTH
TOHKOHM TEpPEropoIKoH, IUIOTHO NMpHIETAIOMEH K CTeHKaM LWIIMHAPa M CBOGONHO mepeMemiaromeiics
BHYTpH ero. B mpasyio yacTh mununapa noMemeHo 4,88 r HeoHa, a B JieByio 60 T TBepAOro NPOayKTa
B3aHMOJEHCTBUA H30BITKA HAIIATHIPA M ONOBAHHOTO Maciia (MaccoBas IO XJIO0pa B OJIOBIHHOM Maclie
cocraBifer 54.43 %). IlpenpapurensHo Bo3MyX M3 06eHX 4dacteidl GbUT THIATENBHO OTKadaH. CucTeMy
HarpeiM A0 HEKOTopod Temmeparyphl. OmpenenHTe TeMIEpaTypy, A0 KOTOPOH HArpeiH CHCTEMY H
KOJIMYECTBO BEIIECTBA TBEPAOro MPOAYKTa, OCTAaBILEECA B KOHICHCHPOBaHHOM (ha3se, eCiM H3BECTHO, 4TO
NeperopojiKka HaXOMUTCA Ha PACCTOAHMH 7.5 CM OT JIEBOTO Kpas IWIMHAPA. 3aBHCHMMOCTb KOHCTAHTHI
PaBHOBECHS TEPMUYECKOTrO DA3NOKEHHs YNOMAHYTOTO BHIIIE TBEPAOTO BEIECTBA OT TEMIEPATYPHI
BBIPA)Ka€TCH YPaBHCHHEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHHTCs mONOMNEHUE NEPETOPOIKH, €CIIH TeMIleparypy IoHu3nTh Ha 50 K? Oteer moxrBepmure
pacdeTamu.

3anaua 4. «KBaHTOBBIE TOYKH» (20 6annoB)

Cpeni MHOTOYMCIIEHHBIX THIIOB HAHOMATEPUAIOB OJHHMM M3 BOXHEHIIMX ABJIFIOTCA TaK HAa3HIBACMEIE
K6aHmoBsle Mo4Kku — (parMEeHTH MPOBOJHHKA HIU IOTYNPOBOJHHKA C PasMepoM, ONH3KMM K IUIHHE
BOJNHBI 3JIEKTpOHA. K TakoBEIM OTHOCATCSA, HanpAMep, HAaHOKPHUCTALIB TeIypHaa Kaamud. JUms Hx
TIPHTOTOBJICHHUs B MHEPTHOH aTMocdepe K BOJHOMY PacTBOPY XJIOpHMIAa KaiMHs JOOaBIAIOT BOIHEBIH
PacTBOp TeJLTypHTa HATPUA M PaCTBOP OPraHHYECKOrO COeAHHEHHA (HAIPHMEDP, MEPKAIITOITAHONA) I
IIPeIOTBPAILCHHS arperaliiy YacTHIl.

J1st HOTy4eHHBIX HAHOYACTHIL TIOJNIOKEHHE MaKCHMyMa IOIJIOIIEHHS B 3JIEKTPOHHBIX CTIEKTPaX 3aBHCHT
OT pa3Mepa 4YacTWNl. YBEIHYEHHE [MaMeTpa 4YacTHI[ IPH YBENIHYEHHM TEMIIEPATyphl CHHTE3a
CONPOBOXIACTCS CIEAYIOMIHM CABHTOM IOJIOCH! IIOTIOIEHHUS:

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) Hanumute ypaBHEHHE peaKiluy, JIexamiei B OCHOBE CHHTE3a TEILTYPH/a KaMHS;

2) [Jna d4ero TpebyeTcs NPOBOAMTH CHHTe3 B HMHEpTHOM atMocdepe? Ilo BO3MONKHOCTH
IPOMILIIOCTPUPYHTE OTBET YPABHECHHUEM PEAKIIMHU.

3) Ouennre auametp HaHodacTH npu 60 °C;

4) Kak H3BeCTHO, B pacTBOpe IPOHUCXOJUT MOHOMONEKYJISpHAs aACcOpOLHs MOJEKY] THONA Ha
MOBEPXHOCTH HAHOYACTHL. Bo CKOIBKO pa3 HM3MEHHTCS KOJHYECTBO COPOGHPOBAHHOrO THONIA HPH
H3MEHEeHHH TeMIeparypsl cunresa ¢ 22 °C jo 70 °C?

5) BmecTo MepKanTo3TaHONA MOXET GHIT MCHONB30BAH M AOACLWITHON. B Kakoit gopme om Gyner
MIPHUCYTCTBOBaTh B pacTBOpe?

3anaua S. (20 6annos)

Ha cxeme npuBe/ieHbI HEKOTOPEIE PEAKIIMH COSTHHEHMI MeTall1a X B HU3KHX CTENeHIX okucaenus. [Ipu
B3aumozeicTBrd okcuaa X (o(X) = 75,57%) ¢ n3GBITKOM MOHOOKCHIA yIiIepoja noj AasiieHHeM 300
aTtM o0pasyercs 30JI0THCTO-XKENTOE JIeTydee cociuHeHue A (Temmeparypa miasierus 160 °C, o(X) =
41,42%), mIOTHOCTH MapOB KOTOPOT'o 1O BO3LYyXy paBHa 16.41.

Oxucnenre A OSKBHBAJIEHTHHIM KOJIHYECTBOM MOJEKYIAPHOTO MONAa NPHBOAMT K OOGpPa3sOBaHHIO
coemunerus B (o(X) = 27,05%), kotopoe mpu HeGombmoM HarpeaHuu nepexomur B C (o(X) =
29,29%). C npeppamaercs B B npu aeiicTBEM MOHOOKCHZA yriaeposa nox mapienneM. Coeaunenne B
TaK)Ke pearupyeT ¢ KUCIOTaMH M OCHOBaHMsMH JIbionca. C TPHXJIOPHAOM aMIOMHHHS B HPHCYTCTBHH
CO nox naenennem obpasyercs coenunenne D (o(X) = 18,77%), a npu aelicreun Tpudenmipochuna
Ha B nocnenoBarenbHo o6pasyrores coequnerus E u F (o(X) = 11,87%).

Boccranosnenre A amanbramoil HaTpHsa NpHBOIUT K coepuueHHio G (@(X) = 37,79%), koTopoe IpH
meiictBuu  ¢ochopHoi KHMCIOTHI MoxeT ObiTh nepeBeneHo B coemunenue H. H pearupyer c
Tpudenundocpunom ¢ obpasoBanuem I (o(X) = 20,89%). MoneKynsapHble MacChl KaTHOHA B
coenuuenny D u annona B coequnenuu G orMuarorcs Ha 28 a.e.M.

Wnentndunupyiite coemmnenus A-I, ecnmu wu3BectHo, uto BemectBa A, B, E u F susiorcs
MOJIEKYJIAPHBIMH KOMILIeKkcaMi. Hanuninte ypaBHeHus peakiuit. YeMy paBHA CTENEHb OKHMCICHHS X B
coequHeHnAX A, B, G? KakoBa cTpykTypa coejuHeHHst A ¥ KpPaTHOCTh CB3H X—X B 3TOM COSIHHEHHU?
Oteer aprymentupyiite. Hapucyiite crpykrypsi komiuiekcos B, E u F. Bmepsoie coenmueHue,
aHAJIOTHYHOE A, 6bU10 nomydeHo B 1890 r JIroxsurom MoHIoM U3 okcraa Apyroro Metanna. Ilpuseaure
YPaBHEHHE 3TOH PCAKIIHH.
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