[ w7 v v T vt T i vim T
I 1[H 1| Mepunoguyeckas cuctemMa XMMHUYECKUX IneMeHToB | He 2
BoAopon — renvi
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
NUTHA Gepunnui 6op yrnepog asoT kucnopoa drop HEOH
M| 3 | Na 11 Mg 12 | Al 13| Si 14 P 15| 8 16 | Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpwh MarHvi AnioMUHWA KPEMHUIA docgop cepa Xnop aprox
|4 K 19/Ca 20| Sc¢c 21| Ti 22 \") 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
Kanuv Kanbuui cKaHA WA TUTaH BaHapni XPOM Maprasey Keneso kobansT HUKens
5|Cu 29/2Z2n 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
Mens LMHK rannui repMaHwi MBILLLAK CeneH Gpom KDUNTOH
V|6 |Rb 37 Sr 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 CTpOHUM#A WTTpWit UMPKOHWUN HuoOui monmbaeH TeXHeLni pyTeHui pogmui nannagwi
7 Ag 47]Cd 48| In 49| 8Sn 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 KaAMMWA uHaRA ©0noBo cypbma Tennyp wop KCEHOH
VI| 8 |{Cs 55| Ba 56 | La 57| Hf 72 Ta 73| W 74 | Re 75108 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
ueni Gapuii NAHTAH X rapHnin TaHTtan sonbgpam peHni OCMWiA npnaua 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]
30NOTO PpTYTL Tannwi cBuHey BUCMYT NONOHUA 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]
Gpanunid | paauit axTuHni xx | pesepdopani | AyGHui cnBoprud Gopuw Xaccui MefTHepWiA |aapmwitanTuii
11|Rg 111{Cn 112 113| FI 114 115{Lv 116 117 118
[272] [285] [289] [293]
peHTreHnid | xonepHwuumi dneposui nvBepMopui
X flaHTaHouabl
Ce 58| 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 1573 158,9 162,5 164,9 167,3 168,9 173,0 1749
yepwit npaseogum | Heogum | npometwii | camapuii | esponuii | ragonunwid | tepGuii | aucnposuin | ronbmuii | apbuid TYnniA wrTepbui | moteuwni
XX aAKTUHOUADI
Th 90| Pa 911U 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]
TOpWiA | NpoTaKkTUHWiA | ypaH HENTYHUV | nAYTOHUIA | amepuLiwil| xiopuit Gepknuii_| xanudopHui | alinwTenHwin| pepmuii | menaeneswi | Hobenuid | noypexcui
Psapn aktuBHOCTM MeTannoB / aneKTpr4eckui pag HanpsokeHuin
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 METafNNOB YMEHLLWAETCA g
PacTBOPMMOCTb KUCNIOT, COnel U CCHOBaHUA B Boae
WoH H* INHs'|K* [Na* |Ag® [Ba®* [Ca®*|Mg* [Mn**|Zn**|Ni**[Sn**[Pb* [Cu?*|Hg* |Hg.** |Fe** [Fe®* [AI** |Cr**
oH" P{PIP|I-|PIMIM|H{HIHIHI{H]|H]| -] - H]JH{H]H
NO3 p{pirplPlP|iP|P{P{P|P|PlP[{P|P|P|-[P|P]|P|P
F PplPi{P{P{PI|M|H|M|[P|H[P|{P|M|P|[-|MIM|H|M|M
cr pleplplP|lHiP]P|P|P|P|P|P[M]|P|[P|[HIP|[P]P|P
Br ple|p[PlH|P|P|P|P|P|P[P|M|P|[M|H]|P|P[P]|P
r plpiP[PlH|P|P{P|P|PIP|[P|H|[-JH]|H]|P|[-|P]|P
s P|IPIPIP|H| ~]| -}t -1H|H]JH|H|H]IH]H]| H HiH|-]| -
S0s*” plPlPIPIM|[M{M|M|H|M[HI-|H]-|-|-|M|-|-]-
S04~ plp(P|lP|IM{H|M|[P|P|P|P|P|H|P|[P|IM|P|[P|P]|P
COs*” PIPIP|PIH|H|H|H|H|H|~-|=|H|=]|=-|H]|H]| -] -
Si0s*” H{ - |[P|/P{H|H]|H|[H|H|H|H|-|H]|-=-|-]-|H|-]|=-]-=
PO.* P|PIPIPIHIHIHIH|H|H|HIHJH]|H{H H HIH{H|H
CHcOO™ |P| P (PP |P|P|P|P|P|P|P|P|P|P|P|M|P|P|P|P

P — pacteopumoe (6onbwe 10 r Ha 1000 r soapl)

H — nepacrsopumoe (meHbiue 0,01 r Hva 1000 r Bogbi)

M — manopacrsopumoe (o1 10 r 4o 0,01 r Ha 1000 r Boab!)

- — BeLlIeCTBO pasnaraeTca BOAOM UK He cyuiecTsyeTt
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BAPHUAHT 10

3agaua 1 (20 6ann0B)
OcymiecTBHTE LENOUKy npeBpaimeHuii. IIpeuioxuTe AByXcTanuiiHslil cnoco6 NoMydeHHs COCANHEHHS
B u3 Tonyona. Pacim¢pyiite crpykTypy BemectBa C u ycioBus ero obpasoBanus u3 B.

CH; ot CHzBr CHO
? ? ?
¢ g MnO
U—— A 2 —_—
CH43CgHs
NO, C7H7NG;, KunsiyeHue NO,
B D
OH
Z>CO,CH;3 mCOzCHs Boc,0 E DABCO
DABCO (kar) ¢ \ DMAP (xat.) CigHigNO,  ~CO2
E
mcoch3
O,N N_Z_/\‘ 0o 0 J
LN C17H1gNO7
o K/ Hst\/u\OCHchs
tBuO . H
G CH3NH,
?
_ [N \
DABCO == [NJ | C1gH22N20¢
CH C4HgO,
4 /3
DMAP = NC\>*N\ K
= CHs T?
o)
Boc = Z{U\OJ< CHCOM




Peakuusa nonyuenns E u3s D (peakuus Beiinmuca-Xuuimana) Obuta OTKpHITa B 1967 rofy AIOHCKHM
xuMuKkoM Moputa, a B 1972 peranbHO HcclefoBaHa amepHkaHnaMd beimicom u XuimMmaHoM.
[pennoxute MEXaHN3M MPOTEKaHHsS STOH peakuuu M CTPYKTYpy HHTepMenuara, obpasyromerocs Ipu
B3aumozekcTBul Mermiakpunara ¢ DABCO.

Pacmudpyiite crpykrypy F.

IIpemioxure ycnosus noxydenus coequnenns H u3 ykcycHoit kuciotsl, pacumudpyiite ctpykrypy L.
Pacmmudpyiite crpyxrypst J u H.

Kakoe rereponmkimdgeckoe coequnenue K momygaercs npu peakiuu J ¢ MeTHIaMUHOM?

3anaga 2. «KaTuon- He O1H3HeN » (20 6annoB)

Houent Cepreit MuxaiinoBud o4yeHb 0OHMIEICS Ha IIKOJBHUKOB, KOTOPBHIC B IPOILIOM IOAy AaKe HE
IBITAIACH PEIUTh 33a4y «KaTHOH-OJIM3HEN» H IO3TOMY IpHAyMal eme OJHY 3afady Ha OmpelciicHue
HEU3BECTHOIO KaTHOHA:

IOHBI XMMHK Hamen Ha mojike 6aHKy cO CTepTO#f HAAMHCHIO «... XJIOpHA». MaccoBas ons Xjiopa B
9TOM coeuHeHUH cocTaBigeT 28.1%. BemecTBo HMeno coneobpazHyro nprupoay, ObUIO THTPOCKOITHYHO
M XOpOIIO pPacTBOPUMO B BOAE, HO HEPAaCTBOPHMO B HEMOJAPHBIX OPTaHMYECKHX DPAaCTBOPUTEIAX.
Boassiii pacTBOp COSMHEHHA MMEJ KUCIYIO peakimio. TeMnepaTypa IUIaBleHHs BEIECTBA COCTAaBHIIA
102 °C. Ilpu noGaBieHMM €ro K pacTBOpY JHUXpOMaTa Kajlisi pacTBOP OKpAacHiCA B 3€JCHBIM IBET H
MOSABHJICA 3allaX IOPHKOT0 MHHJANA BCIEACTBHE 00pa3oBaHUs COSAMHEHHS, B KOTOPOM MaccoBas JOJA
anmeMeHnTta, oTkpbitoro K. Illeene u mesaBmcumo ot mero JDxk. Ilpuctmm, cocrasmser 15.1%. Ilpum

BOCCTAHOBJICHHH HCXOJHOI'0O XjiOpuJa aHOMOTHAPHIOM JIHTHA 06pa3y10Tcx ABC COJIH H (

HECMEIIMBAIOMAACS C BOION NpO3PAuHAs >KHAKOCT C TeMieparypoii 3samepsamus -80 °C u
TeMIieparypoid kunenus 116 C. Maccopast mous yriepoaa B 3TO# >XHMAKOCTH cocrapiisieT 91.3%.
Ompenendre CTPOCHHE COSAMHEHHs, €CIIH HM3BECTHO, YTO KAaTHOH HE COJEPXKHT aTOMOB MeETajUIa.
3anummTe ypaBHeHHs peakuuii. Kakoii npouecc mMpoHCXOIUT MpH pacTBopeHHH BemecTsa B Bone? Ilo
Kakoii npuamHe crabwieH ManHei katHoH? IlpuBeauTe cTpyKTypHYIO GOpPMYITy aHHOHA, CTAOHIILHOTO
HO TO# JXe caMoif MPUYHHE, YTO U HEH3BECTHBIA KaTHOH?

3agaua 3. (20 6annoB.)

JUIs Ka4eCTBEHHOTO aHAIA3a COAepXKaIeil HEKOTOpoe KOJIMYECTBO Kpe30jia CMECH CIIOXKHEIX 3¢HpoB X
1 Y, o6pa3oBaHHBIX OJHHUM CIIMPTOM H JBYMSA Pa3HbIMH OJHOOCHOBHBIMH KapOOHOBHEIMM KHCJIOTaMH,
IPOBEJIH ClIEAYIOmHe 3KcrepumenThl. [lopuio Takoit cMecH Maccoit 36 r obpaboranu 16% pactBopoM
THIPOKCHIA HATpHA, Ha KOJIMYEeCTBEHHOe B3auMojencTBue nomwio 100 r pactBopa menoun. Takyro ke
MOPIIMIO UCXOJHOM CMECH pa3JieiiM Ha JIBE€ paBHbIE YacTH, NepBylo obpabotanmu u3GpITKOM 6pOoMHOMN
Boabl M momywwnH 34,5 r ocaaka, a Bropyio obpaboranu m30bITKOM peakTHBa TosieHca, BhITaBIIMMN
0CaIOK OT(QHIFTPOBAIA M BBICYIIHIIM, €ro Macca cocraBmwina 20,35 r. O6paborka sToro ocamka
HU30BITKOM COJISIHO#M KHCJIOTHI YMeHbIIaeT ero Maccy Ha 11,67%. YcranoBure ctpykrypsl 3¢pupoB X u Y
¥ HaITUIIIUTE YPaBHEHHS OMHCAHHBIX PEaKIIUH.

3agaua 4. «KBaHTOBbIE TOUKH)» (20 6an10B)

Cpenu MHOTOYHCIEHHBIX THIIOB HAHOMAaTEPHAIOB OJHHM H3 BaKHEHIINX ABIIOTCA TaK Ha3bIBacMEbIC
K8aHmosvle mouku — QparMeHTH MPOBOAHHUKA WM IIONYHIPOBOJHHKA C pa3sMEpoM, ONM3KUM K JUIHHE
BOJIHBI JJIeKTpoHAa. K TakOBBIM OTHOCSATCS, HampHMep, HAHOKPHUCTAUIBI celeHupa kaamus. Jnda mx
[IPUTOTOBJICHAS B MHEPTHOM arMocdepe K BOXHOMY pacTBOPY XJIOpHAa KaaMus HOOaBIAIOT BOIHBIH
PacTBOp CeJIEHHTa HATPHs M PACTBOP OPraHMYECKOTO COCHHHEHMS (HaIpHMeEp, MEPKaNTO3TaHONA) Uik
NpPEAOTBPAIICHHAS arperaiiy JacTHil.

JU11 NOJTydeHHBIX HAHOYACTHII MOJIOXKEHNE MAKCHMYMA IIOTJIOIIEHHS B JIEKTPOHHBIX CIEKTPaX 3aBHCHT
OT pasMepa 4YacTHIl. YBEJIMYCHHE JAHAMeTpa YacTHI HpH YBEIHYEHHM TeMIEpaTypsl CHHTE3a
COIIPOBOXKAAETCA CIIEAYIOUIMM CABUTOM IIOJIOCH TOTJIOIIECHUS:

L] .

1) Hanmummre ypaBHEHHE pEeaKIiy, JIeXAINeld B OCHOBE CHHTE3A CEJICHUIa KaZMHs;

2) Jlnx wyero Tpebyercs TPOBOAWMTH CHHTE3 B HHEpTHOW armocdepe? I[lo BO3MOKHOCTH
NPOWLTIOCTPUPYHTE OTBET YPABHEHUEM PECAKIIHMH.

3) Onennte auameTp HaHoyacTul npu 60 °C;

4) Kak H3BECTHO, B pacTBOpPE NIPOMCXOJHUT MOHOMOJEKYJSApHas ancopOuus MOJEKyll THOJAa Ha
OOBEPXHOCTH HAHOYACTHI. BO CKOJBKO pa3 H3MEHHTCA KOJIHYECTBO COpPOMpPOBAHHOIO THONA IIPH
M3MEHEHUH TeMIepaTypsi cunTesa ¢ 22 °C mo 70 °C?

5) BMecTO MepKanTO3TaHOJIa MOXET ObITh MCIOJIB30BaH M JojenwiTuon. B xaxoif ¢opme oH Oyxer
IPHCYTCTBOBATH B pacTBOpe?

3agaqa S. (20 6a0B)

Ha cxeme npHBeeHBl HEKOTOPBIE PEakIiH coeqUHEeHHH MeTajUia X B HU3KUX CTENeHIX okucieHus. [Ipu
B3aumozeiicteuu okcuaa X (o(X) = 76,86%) ¢ u36HITKOM MOHOOKCHAA YIepoJa Ioj JaBieHHEM 250
aT™™ o0OpasyeTcs 30JI0THCTO-XKENTOoe JieTydee coequueHue A (temmeparypa miaeneHus 177 °C, o(X) =
57,06%), IIOTHOCTH HApOB KOTOPOTo IO BO3AYXY paBHa 12.5.

OxucieAre A SKBMBAICHTHBIM KOJHYECTBOM MOJEKYJSAPHOTO HOJa MPHBOAMT K 0Opa3oBaHHIO
coequuenus B (o(X) = 41,06%), kotopoe npu HeGonpmoM HarpeBaHuM nepexomutr B C (o(X) =
43,76%). C npespamaercs B B npu neficTBMH MOHOOKCHIA yriaepoza noj gasienueM. Coennnenue B
TaK)Ke pearnpyer ¢ KHCIOTaMH H ocHoBaHMsMH JIpfonca. C TpHXJIOPHAOM AIIOMHHHA B IPHCYTCTBHH
CO nox nasnenuem obpasyercsa coemuaenne D (o(X) = 30,27%), a npn nefictBuu Tpudenmndocuna
Ha B nocnenosarensno o6pasyrorca coenunenns E u F (o(X) = 20,2%).

BoccraHoBiienne A amansramMoil Hatpus mpuBoauT K coexuHeHMI0 G (0(X) = 53,3%), koTopoe mpu
neiictBul  pocopHOil KHCIOTH MOXET ObTh mepepeseHo B coeauneHue H. H pearmpyer ¢
tpupenmnpocunom ¢ odpasoBanumem I (o(X) = 33,16%). MonekysapHbie MacCchl KarHOHa B
coeaqunenny D u annona B coequHeHuH G oTM4aloTca Ha 28 a.e.M.

Wnentudummpyiire coemunenus A-I, ecmm wu3BecTtHo, 9ro BemectBa A, B, E u F saBmaorcs
MOJIEKYJISPHBIME KoMIUlekcaMH. Hanumure ypaBHeHHs peakuuii. Yemy paBHa cTeneHn oKucicHHS X B
coequueHuax A, B, G? KakoBa cTpykrypa coeqnHeHns A B KPaTHOCTh CBA3H X—X B 3TOM COCAHHECHHA?
OtBer aprymentupyiite. Hapucyiite crpykrypsl kommuiekcoB B, E u F. Brnepsoie coenuHeHHe,
a”ajoru4Hoe A, 6suto monydeno B 1890 r Jliomsurom MouaoM u3 okcuja npyroro meraina. [Ipuseaure
ypaBHEHHE 3TOH peaKiiH.

C
T1{{CO
PPh PPh;
B —>FE —»F
AlCl;
L. T Co
D
CO. nso.
Ockma X T o
Na/Hg
H;PO, _ PPhy
B e,

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
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