] 7 m 7T v T v T T Vil
b1 |H 1| Mepuoanueckans CUCTEMa XMMUYECKUX INeMeHToB | He 2
BOAOpOA i renvi
] 2 | Li 3| Be 4B 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 Gepunnuii 6Gop yrnepoa asor Kucnopoa ¢rop HEOH
i3 |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
HaTpui MarHui ATIOMUHUA | KDeMHMi docdop cepa xnop aproH
V|4 (K 19/ Ca 20| Se¢ 21| Ti 2 |V 231Cr 24 |Mn 25| Fe 26 |Co 27 | Ni 28
39,0083 | 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanuh KanbLui ) CKaHAWNA TUTaH BaHagun XPOM Maprasey xeneso xo6anbT HUKenNb
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
meads LUWHK rannui repMaHun MbILbAK cenex 6pom KDUMTOH
V|6 |Rb 37 Sr 3B|Y 39| 2r 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
pySuaui CTpOHUMA UTTPHA UMPKOHUi HHoGwiA monubaen TexHeuuih pyTeHwi poaui nannagwi
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 xagmuii uHaUA onoso cypbma Tennyp uon 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
Le3un Gapuin NaHTaH x racpHun TaHtan BONbhpam pPeHu| OCMUIA upuawit nnaruHa
9 Au 79 Hg 80 |TI 81{Pb 82 |Bi 83 (Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210} [222]
3onoto pTyTh Tannui CBUHeU BUCMYT NONOHWUA acrat pagoH
Vit | 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}
dpaHuymnin Wi aKTUHUiA xx | pesepcdopani | ay6Hwin cuboprun BHopun XacCui MEATHEPUH MLITAaTUA
11| Rg 111 Cn 112 13| Fl 114 116 (Lv 116 117 118
[272] [285] [289} [293]
PEHTTEHWIA | KonepHuLMiA neposuit NNBEPMOPUIA
X naHTaHouasbl
Ce 58 Pr 69 |Nd60|Pm 61|Sm 62| Eu 63| Gd 64 |Tb 65|Dy 66 | Ho 67 Er 68| Tm69|Yb 70 | Lu 71
140,1 140,9 - 1442 [145) 150,4 161,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepui npaseogum | Heogum | npomeTwh | camapwii | esponwit | ragonmuuit | Tepbui | avcnposui | ronomuA | apbuit Tynui uTTepouA | nioteumii
%X aKTUHOMUAbI
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__| NpOTaKTUHWA| ypaH HenmTyHui | nnyTouui | amepwuwii| kiopuin Bepknui_| kanudopHui | SRHWTERHWA MUt _| Mergeneswii | HoGenuii | noypexcuii
Pap akTMBHOCTN MeTannos / INeKTPUUYEeCKUA psa HanpsKeHUH
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 METasJoB yMeHbLIaeTcs
PacTBOPMMOCTb KUCNOT, CONEN U OCHOBaHUNA B BO
WoHbl H* INHS'|K* |Na* |Ag® |Ba** |Ca®*|Mg?*{Mn?*|Zn?**|Ni**|Sn**|Pb**|Cu®*|Hg** [Hg2** [Fe** [Fe** |AI** |Cr®*
OH" PpiPIP|(-|P| MIM|H|[H|H|[H|H|H]| - - HiH|H|H
NO;” plpP|P[P|P|lP|PlP|P|P|P|P|{P|[P|P| -]|P|P|P]|P
F PP {PlP|[P[M|H|M|P[{H|P|[P|M|[P|-[M|[M|H[M|M
cr plpP|P[PlH]P|[PlP|P]P|P|P[{M|P|P|H|P|P]|P|P
Br- P{P|[P|P{H|[P|P|P|P|P|P|P|M|[P|M|H]|P|P|[P]|P
r PP |P|[P|{H|P|P|P|P|P|[P[P|[H|-|H|H|P|]-|P]|P
s PlPIPIPIH|-{-]|]-1{H]{H|H|H|H]|H]H]| H HiH|-]~
S0;% PlP{PIPIM|[M|M|{M|[H|[M[H|-|H|-|-|-[M|]-[-]-
S0 PP I|P|PI{M[H|M|[P|P|[P|P|P|H|P|P|[M]|P|P|[P]|P
CO3* PP |P|P|{H|H|H|H|/H|H|-|-|H|=-|=-|HIH|=-[-]-
Si0s* H| - |[P|P|H|H|H|H|[H|H|{H|~-|H|=-|-]|=-|H|[-]-]-
PO,* p|P|IP/P{HIH|H|{HJH|JH|H|H|H]JH|H]| H H|H|H|H
CHscoo™ [P| P [P|{P|P|P|P|P|P|P|P|P|[P|P|P|M]|P|P|P]|P

P — pacteopumoe (6onbwe 10 r Ha 1000 r Boabt)
H — Hepactsopumoe (MeHbie 0,01 r Ha 1000 r Boabl)

M — manopacteopumoe (o1 10 r o 0,01 r Ha 1000 r BoapI)
— — BeLEeCTBO pa3naraeTcs BOAOW UNK He cyliecTeyeT
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3agaua 1 (20 6an0B)

OcymiecTBruTe NEMOYKY NpeBpameHui. [IpeuioxkuTe qByXcTaauifHeii cnocob nomydenus coequnenus B
(c yka3aHHMeM yCIOBHH peaKUuii) H3 TOIyoqa.

CHj CH,Br CHO
f ? A ? ? c MnO,
CHyCeHs
| C7H,Cl0 Kunsi4eHue i
B D
OH
ZCO,CH, CO,CH;  Boc,O F DABCO
. Kat*
DABCO (¥ar') . c DMAP (far) ¢ H,4ClO;  ~CO2
~-C02CHs
— ® J
cl N—L O O
K/N Hsc/u\/U\OCHs C16H17CIO5
BuO H
G NH,
?
DABCO = [N"i7 I C1gH1sCINO,
CH, C3Hg0, K
DMAP = @—Nb 2
_ Hy 1
o)
Boc = 3{U\ /k CH{COM
= 0




Pacmmpyiire crpykrypy BemectBa C u yclIoBus ero oopa3zoBaHus u3 B.

Peaxuusa momyuyenuss E u3z D (peakuus beitmuca-Xmomvana) Osi1a OTKphITa B 1967 romy SAIOHCKHAM
xumukoM Mopura, a B 1972 peransHo HccnenoBaHa aMmepHKaHIaMH beiiiimcoM w XWUIMaHOM.
IIpennoxure MexaHW3M NMPOTEKAHUS 3TOH pEaklUM M CTPYKTYPY HHTEpMeauaTa, oOpasyromerocs npu
B3amMmoaeHcTBHE MeTiinakpunara ¢ DABCO.

Pacumdpyiire crpykrypy F.
IIpennoxwure ycnoBus nomyueHus coeauaeans H U3 yKkCycHOM KHCIOTEI, pacmindpyiite cTpykTypy L.

Pacmmudpyiite crpykrypst J u H.
Kakoe rerepomuxinndeckoe coenunenne K nonydaercs npu peakuuu J ¢ aMMuaxom?

3anaua 2. «KaTnoH- He O,1H3HEN » (20 6an10B)

Houent Cepreli MuxaiinoBuu oueHb 0OHMIENICA HA IMIKOJHHHUKOB, KOTOPEIE B IMPOILIOM IORy JaXke HE
IBITAINCH PEIIUTH 33/1a9y «KaTHOH ONHM3HEID» H MO3TOMY IPHAyMall eille OAHY 3aJady Ha olpeleleHHue
HEM3BECTHOTO KaTHOHA:

IOHEI XHMHUK Hallen Ha NoJKe OaHKY CO CTEPTO# HAAMUCHIO «... HOAHI». MaccoBas J1ojis #ioia B 9TOM
coenvHeHHH cocTaBiteT 58.2%. BemecTBo uMeno coneobpa3Hyio mpHpOAy, OBUIO THTPOCKONMUYHO H
XOpOMIO pacCTBOPHMO B BOZE, HO HEPACTBOPHUMO B HETIONSPHBIX OPTraHHYECKUX PACTBOPUTEIAX. BogHBIH
PacTBOp COCAWHCHHS HMMENI KHCIYIO peakiuio. TeMmieparypa IUIaBlieHHs BellecTBa cocraBmia 136 oc.
Ilpu nobGaBieHHH €ro K pacTBOpPY AHMXpOMAaTa KalHs PAaCTBOP OKPACHWICS B 3€JIE€HBIA LIBET H MOABUICS
3amax roppKOro MHUHJAAJIS BCIEACTBUE 0Opa30BaHMs COCIUHEHHS, B KOTOPOM MaccoBas JOJIS 3JIEMEHTA,
otkpeitoro K. Illeene u HezaBucumo ot Hero JIx. Ilpuctiu, cocrapnser 15.1%. Ilpu BoccTaHOBICHHH
HCXOAHOTO OpOMHIA AOMOTHAPUIOM JHTUA OOpa3ylOTCs IBE COMM H HECMENIMBAIOMASACA C BOHOM
Ipo3padHas XXHIKOCTh C TEMIIEpaTypoil 3amep3anus -80 °Cu TeMItepaTrypoi kuneHnus 116 9C. MaccoBas
JonsA yraepoja B 3ToM Jkuakoctu cocraBisgeT 91.3%. Omnpesenure cTpoeHHE COEIWHEHMA, €CIIH
H3BECTHO, YTO KaTHOH HE COAEPXKUT aTOMOB MeTajUla. 3anunIuTe ypaBHeHUs peakuuii. Kakoit mponece
INPOHCXOAUT IIpH pacTBopeHHH BemecTBa B Boge? Ilo kakoif mpuumHe cTabmieH DaHHBIA KaTHOH?
IIpuBenute cTpykTypHylo ¢GopMyly aHHOHa, CTaOWIBHOrO MO TOM JK€ caMOi IpPHYUHE, YTO H
HEHU3BECTHHIN KaTHOH?

3agaua 3. I nanagp» (20 6a10B)

I'epMeTHuHBId UNMHAD C BHYTpeHHUM paamycoMm 10 cMm u Beicotoi 10 cM pasneneH Ha JBe 9acTH
TOHKOH IeperopoAkoi, IUIOTHO NMpHIErapied K CTeHKaM HWIMHApa ¥ CBOOOAHO mepeMemaromeiics
BHYTpH €ro. B npaByio yacth mwmHapa nomemnieso 4,88 r HeoHa, a B JieBy10 60 T TBEpAOro MpoAayKTa
B3aMMOZEHCTBIA W30BITKAa HAIIATHIPA M OJOBSHHOTO Maciia (MaccoBas JOJIA XJIOpa B OJIOBAHHOM Maciie
coctaBiiaeT 54.43 %). [IpenBaputensHo BO3AyX M3 o0enx udacTteit ObUT THIATENBHO OTKadaH. CHcTeMy
Harpeiid J0 HEKOTOpO# TemmepaTypsl. Ompenenure TEMIEparypy, A0 KOTOpOH Harpend CHUCTEMY H
KOJIAYECTBO BEIECTBA TBEPIOro MPOAYKTA, OCTABIIEECS B KOHACHCUPOBAHHOH (a3e, eClv H3BECTHO, YTO
[IEpEropoIka HAXOMUTCA Ha PacCTOSHHHM 7.5 CM OT JIEBOTO Kpas IWIHHApPA. 3aBUCHMOCTh KOHCTAHTHI
PaBHOBECHS TEPMHYECKOTO Pa3IOKEHHA YHNOMSHYTOTO BHIIIE TBEPJAOrO BEHIECTBA OT TEMIIEPATyphl
BEIpPaXKaeTCsl ypaBHEHHUEM:

Ln K =-(61066/T) + 83.32
Kak u3MeHHTCS MONOXKEHHE IEPETOPOAKH, €CIIH TeMIlepaTrypy noHu3uth Ha 50 K? OrBer moarBepaute
pacyeTamm. :

3anaua 4. «<KBaHTOBbIE TOYKI» (20 6ann0B)

Cpeau MHOTOYHCIICHHBIX THUIIOB HAHOMATEPHAIIOB OJHHM U3 BaXKHEHIIMX ABJIAIOTCA TaK HA3BIBaGMBIE
K6éaHmoagele moyku — (HparMeHTsl NMPOBOJHHKA WIH NOJYTIPOBOJHHKA C pa3MepoM, OJIHM3KHM K JJIHHE
BOJIHBI 3JIeKTpoHa. K TakoBBIM OTHOCATCH, HampUMep, HAHOKPHCTAUTHI celeHuaa kKaammsa. s mx
NPUTOTOBJIEHUs] B HHEPTHOH aTMoc(epe K BOZHOMY pacTBOpPY XJIOpHZAA Kagmus AOOABJISAIOT BOIHBIN
PacTBOp CENICHUTA HATPUSA M PacTBOP OPraHMYECKOTO COCAMHEHHUS (HApUMEP, MEPKANTO3TaHONA) Ul
HpeXOTBPAIlleHHs arperalyy JacTHII.

JU11 moy4YeHHBIX HAaHOYAaCTHII MOJIO)KEHHEe MaKCHMyMa TOTJIONICHHA B YJIEKTPOHHBIX CHEKTpaX 3aBUCHT
OT pa3sMepa 4aCTWI. YBeIHYEHHE JAHAMeTpa 4YacTHI[ INPH YBEIHYEHHH TEMIIEPAaTyphl CHHTE3a

COIMPOBOXKAACTCA CICAYIOIUM CABHUI'OM ITOJIOCHI IOTJTIOICHHA !

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) HamamuTe ypaBHEHHE PEaKIHH, J€XKalled B OCHOBE CHHTE3a CEICHNA KaIMUS,;

2) [Hns dero TtpeOyeTcs TMpOBOAMTH CHHTE3 B HHEpTHOH arMmocdepe? Ilo Bo3MoxHOCTH
IIPOHJLTIOCTPHPYHTE OTBET YPABHEHHEM PEAKIINH.

3) Ouenure auameTp HaHodacTull mpu 60 °C;

4) Kak H3BECTHO, B pacTBOpPEe IIPOMCXOAHUT MOHOMOJIEKYJISIpHas ajacopOuMs MOJEKyN THOJIIA Ha
MOBEPXHOCTH HaHOYacTHL. BO CKOJIBKO pa3 H3MEHHUTCS KOJHYECTBO COpOMPOBAaHHOTO THONA IpH
M3MEHEHHH TeMIlepaTypsl cuuTe3a ¢ 22 °C mo 70 °C? ,

5) BMecTo MepKanTo3TaHONIa MOXET OBITh MCIONB30BaH M JOJAEHWITHON. B Kako# ¢opme oH Oynmer
IIPUCYTCTBOBATH B pacTBOpe?

3apaua S. (20 6ans10B)

Ha cxeme npuBeneHBI HEKOTOPHIE PeaKLIMK COSAMHEHH MeTaiuia X B HU3KUX CTeneHAX okucienus. [Ipu
B3auMonercTBun okcuaa X (o(X) = 76,86%) ¢ u36HTKOM MOHOOKCHAA yriepoJa nox jaasieHueM 250
at™ obpasyeTcs 30J0THCTO-KENToe JeTydee coeauHenre A (Temmneparypa mnasnenus 177 °C, o(X) =
57,06%), mI0THOCTH MAPOB KOTOPOTO 1O BO3AYXY paBHa 12.5.

OxucneHue A 5SKBHBAJIEHTHHIM KOJIHYECTBOM MOJIEKYJIIPHOTO HOJAAa IPHBOIUT K 0Opa3oBaHHIO
coenquaeHus B (o(X) = 41,06%), xoropoe npu HeGompmom HarpeBanuu nepexoaut B C (w(X) =
43,76%). C npeBpamaerca B B npu nefictBuM MOHOOKCHIa yriepoja moj aaBineHueM. Coenunenue B
TaKXe pearHpyeT ¢ KUCIOTaMH H OCHOBaHUSMH JIptonca. C TPUXJIOPHAOM AIOMUHHUA B IPHCYTCTBHH
CO mon maBnennem obpasyerca coenunerue D (o(X) = 30,27%), a npu neiicteun Tpudenundocduna
Ha B nocnenoBarensHo oOpa3ytorcs coequneHns E u F (o(X) = 20,2%).

Boccranosnenue A amanbramod HaTpus npHBOOUT K coeauHeHMio G (o(X) = 53,3%), xoropoe mpu
neiictBud  dochopHOM KHCIOTHI MOXeT OnTh mnepeBeneHo B coenuHenne H. H pearmpyer c
tpudermndochuaom ¢ obpaszoBanueM I (0(X) = 33,16%). MonekynsapHele MacChl KaTHOHA B
coenuueHnH D ¥ aHHOHA B coequHeHHH G OTIHYalOTCd Ha 28 a.e.M.

Unenrupummpyiite coemuureand A-I, ecnmm wusBecTHo, uro BemiectBa A, B, E u F sasnsrorcs
MOJIEKYJIIpHEIMHM KoMIulekcaMi. Hanummmte ypaBHeHns peakuuii. YeMy paBHa creneHb OKUCIeHUS X B
coequHeHHsX A, B, G? KakoBa cTpykTypa coeiuHeHHs A H KPaTHOCTb CBA3H X—X B 3TOM COEIHHEHUHU?
Ortser aprymentupyirte. Hapucyiite crpykrypsl kommuiekcoB B, E u F. Bnepsrie coenunenwue,
aHamoru4Hoe A, 66010 nomydeHo B 1890 r Jlronsurom MoHioM U3 okcuza Apyroro Metauia. [lpusenure
YPaBHEHHE 3TOH PEaKIHH.
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