1 ] | i | v | \' | /! | VH vill ~ + vrrem eeeenry pICKUA FOCY}IAPCTBEHHbIﬁ YHUBEPCHUTET
] 1|H 1] Nepuoanveckan cucteMa XMMU4ECKUX anemenTos |He 2 (5 9) 3\6
1,00795 n.u .MeH neneesa 4,002602 \
sogopoa renwi
it 2 | Li 3| Be 4| B 5| C 6 N 710 8 | F 9 | Ne 10 ’ II"IIIII"III“III”I
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 | 20,179 , 2
NUTUA Gepunnui 6op yrnepog asor KWCNIOPoA prop HEOH
|3 Na 11Mg 121|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 39,048 '
V| 4 HKanMﬁ 19 Eamm 20 asmowmzv-l1 fl'p'eMHmZZ 30(@0‘)23 ::epa 24 xl\jllmp 25 ;pm 26 | C 27 | Ni 28 | INACBbMEHHAS PABOTA YYACTHHKA
a c i r n e 0 i
39,0083 | 40,08 44,9559 47,90 50,9415 51,996 54,9380 65,847 58,9332 58,70 » OJIHMHHAI[BI mKOJILIMKOB Cnﬁry
xanui Kanbuwh cKaHaui TUTaH BaHanui Xpowm MapraHe xeneso kobansbT HUKenb . 2018—2019
5 Cu 292n 30|/Ga 31(Ge 32 |As 33|Se 34 Br 35 Kr 36 o
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80 3a1cmoqm*em>nbm Iran
menb LMHK rannui repMatwi MbILILAK ceneH Gpom KpUNTOH
Vi6|Rb 37/Sr 38][Y 30|2r 40 |[Nb 41 |Mo 42 |[Tc 43[Ru 44|Rh 45 Pd 46 ITpenmer (xomiutexc npeameToB) ONnUMIHAAL XMHS (11 KJIIACCO)
85,4678 | 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4 ! q : '
py6uamwi CTPOHUMA WTTpUA LMPKOHU#H Huobun monubaer TexHeuui pyTeHui poani nannagui e no
7TAg 47Cd 48[In 49|Sn 50 |Sb 51 |Te 521 53|Xe 54 Topox, B koTopoM npoBoauTCs. OmAMIHAN Penokeu,
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30 4 9
: cepe6po Wit | unguit onoso cypoMa Tennyp won KCeHOH Hara 4603 . ;LO
Vi|8]|]Cs 55Ba 56|La S57({Hf 72 |Ta 73 |W 74 ([Re 75]0s 76 |1Ir 77 | Pt 78
132,9054 | 137,33 1389 | 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09 e e o ke ok e ok o sk o b ol ok oe e o ke sk fe sk e sk o ke s ok s ek e sk e sk o s o o o ke o ke s o ok ofe ok sk ok s ke ok e ok ok ok o ol e o o e ok o o ok ke ok e ok o ok ok o
Lesnn Gapwui NaHTaH x racpHuin TaHTan ponbthpam peHui OCMMIA vpuaui fnnaTuia
9 |Au 79(Hg 80Tl 81{Pb 82 |Bi 83| Po 84 | At 85 Rn 86 : BAPUAHT 5
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
301010 pryTh Tannui canHel srcMyT HoNoHUit acrar pagoH 3agaua 1 (20 6aJ'lJIOB)
VIL[10 | Fr 87/Ra 88 [Ac 89|Rf 104 [Db 105 Sg 106 |Bh 107 | Hs 108 | Mt 109 | Ds 110 Ocy1ecTBUTE 1ENOYKy MpeBpamenuii. [IpefIoxuTe JBYXCTaAUHHEI CII0CO6 MOMyYeHHs COeAMHEHUS
[223] ) [226]~ [227] ) [261) ) [262] ) [266] ) [269]_ [269]_ [26'8] [271] ) . B (C yKa3aHHEM yCJIOBIfIﬁ peaKum‘fI) 3 TONYOJIA.
PpaHumia _paawi aKTuHui xx | pesepdopawn | ayouui cuboprui Bopui Xaccun MenTHepUiA | gapMwitagrui p -
11|{Rg 111].Cn 112 113|F1 114 115 | Lv 116 117 118
[272] [28s] | . [289] [293]
DEHTreHWA | KonepHULMiA | neposui nueepmopui CH3 CHzBr CHO
x flaHTaHouab! ? ? ? MnO
Ce53|[Pr 50 [Nd60|Pm 61| Sm 62]/Eu 63| Gd 64 |Th 65( Dy 66 | Ho 67| Er 68( Tm69 | Yb 70 [ Lu 71 — A (o] n.
140,1 140,9 144,2 [145} 1504 151,9 157.3 158,9 162,5 164,9 167,3 168,9 173,0 174,9 CH1CgHs
uepwi npaseogum | Heogum | npometwit | camapwi | esponuit | ramonuhwit | TepbuA | ancnposwii | ronbmui | 3pGui Ty WTTEpOUA_| nioTeuni r C-,H-,BrO KunsiyeHue r
XX aKTUHOUZLI
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 B D
232,0 | 231,0 238,0 | [237] [244] [243] [247) [247) [251] [252] [257] [258] [259] [262]
TOpUA | NPOTaKTHWIA| ypa HENTYHU! | NNYTOHWH | amepuuwii| Kiopuii Gepknuit | kanudopHwii | afirwTenHwi| depmuir | Menaenesui | HoGenuh | noypewxcuii "OH
AN ‘
Psp, aKTUBHOCTW METannoB / INeKTPUYECKNIA P HaNpsuKeHui Z ~COCH; ~C0LH;  Boc,0 F DABCO
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 DABCO (Kar") DMAP Kar) T
> Br (= C16H19Br05 2
aKTUBHOCTE METAMNNOB yMeHbLIaeTCs E Y u" 03 B
Pac'raopquocﬂa KWCNOT, CONen u pcuoaauuﬁ B BOe __ i c H
HoHsl H" [NH.*[K* [Na* [ag*Ba® [ca®* |Mg? [Mn®*|zn®*|Ni**|Sn** [Pb* [Cu®* |Hg?*|Hg, ' [Fe?" [Fe** |A1** |Cr* YD CO.CH
OH™ PlPIP[-|P|M|M|H|H|H|[H]H|H] -] -TH][H]H]H X
NO3~ plPP|P|PIP|P}|P|P|PIP{P|P|P|P]| - P|{P|P]|P -_— Br ~ (3 o o J
F P{P|P|P|P|M|H|M|P|H|P|P|M|P|-| M |M|[H|[M[M | @N A CeMO2 ¢ H,gBrOs
cr plp|PiP|H|P|P|P|[P|P|{P|P|M|P|P|[H]|P|P|P]|P BuS HyC™ > H OCH,CH;
Br™ plpP|P|P|H|P|P|P|P|P|PIP|IM|P|M|H]|P|[P[P|P G
I~ p/P |P|P|H|P|fP|P|P|P|IP|IP|]H|-|H|H]}|P|-IP|P » 2 CH;CH,NH,
s p{P|P|IP|H| -] -] -|H|H[H|[H|H]JH|H|H]|H|H|-]|- ('11 _Cu ‘\5 —O)
8032— P P P P M M M M H M H - H - - - M - - - DABCO — [NJ l A z Cg19H 4BrNo4
S0.% PP |P|P{M|H|M!IPIlP|P|P|P|H|P|PIM|P|P|P]|P C.H.O 2
COa™ P P|P|P|H|H|H|H|R|A|-|-|H|-|-[H[H][-[-T- o —= N N MCHs 4782 K
S0- |H| - |[P|P|H|A|A|[H|A|H[A[-[H][=-[-[-[H]-[-]= — =/ tn, asCu I ?
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Gucly

Pacumobpyiite crpykrypy BemectBa C u ycnosus ero o6pazosanus u3 B.

Peaknusa nomydenus E us D (peakumsa Beiinuca-Xunnmana) 6buta oTKpeiTa B 1967 rofy SAmOHCKHM
XUMHKOM Moputa, a B 1972 peranbHO HccnenAoBaHa aMepHKaHI@MH BednucoM u XWIIMaHOM.
TpennoxuTe MEXaHU3M IPOTEKAHUS JTOH PeaKUMH M CTPYKTYpPY HHTEPMEIHara, OOpasyomerocs npu
B3auMoAeHcTBHM MeTHIakpwiaTa ¢ DABCO.

Pacumdpyiite ctpykrypy F.
Ipennoxwure ycnopusa noxydeHus coequnerns H u3 yKcycHo# KACHOTHI, pacimudpyiire cTpykrypy 1.

Pacumpyiite ctpyxrypst J u H.
Kaxoe rereponuxmmaeckoe coequnenne K nomydaercs npu peakuu J ¢ 3TwiaMEHOM?

3agava 2. «KaTnos- He 6m3Hen » (20 6ann0B)

Houenr Cepreit MuxaiioBud oueHp oOHAeNCA HA HIKOJHHAKOB, KOTOPHIE B IIPONLIOM TOLYy JaXe HE
IBITAITUCEH PEINNTH 3329y «KaTHOH OIH3HEI» M MOITOMY NpHAyMa elle OJHY 3afady Ha OmpelcicHHE
HEU3BECTHOT'O KaTHOHA:

FOHBIH XMMHK Hamien Ha Nojke 6aHKy CO CTEPTOM HAINMHCHIO «... 6poMum». MaccoBas mons Gpoma B
9TOM coeauHeHHH cocTaBuseT 46.72%. BemectBo uMeno comeoOpasHyl0 MOpHPOLY, OBLIO
THIPOCKONMHYHO H XOpOIIO PacTBOPHMO B BOAE, HO HEPAaCTBOPHMO B HEMOJAPHBIX OpraHHYECKHX
pacTBOopHTENAX. BoaHbrii ,PACTBOD COEMHEHMA HMEN KHCIYIO PeaKuuio. Temneparypa mnnaBieHus
BemecTsa coctasmia 203 °C. IIpu noGasnenun ero x pacTBOpy IUXpOMaTa KaIHi pacTBOP OKPaCHJICS B
3€ICHBIA LUBET ¥ IOABMIICS 3aMaX rOpHKOr0 MUHAAIS BCIEACTBHE O0pa30BaHUA COEAMHEHHS, B KOTOPOM
MaccoBas Jond sneMenta, oTkpeiroro K. Illeene u nezaBucuMo ot mero JIx. Ilpuctin, cocrasuser
15.1%. TIpu BOCCTaHOBIEHHH HCXONHOTO GpOMMIa aJIOMOTHAPHIOM JIHTHS 06pa3yloTcs IBE conn U
HECMEIIHBAOIIAACA C BOXOM MNpo3padHas >KHAKOCTh C TeMmepaTypoif 3aMepsanms -80 °C wu
Temmepatypoii kunenns 116 °C. Maccosas mons yriaepoaa B 3TOM JKHMAKOCTH cocTaBiseT 91.3%.
Onpenenure CTPOCHHWE COSOWHEHHS, €CIH H3BECTHO, YTO KAaTHOH HE COJNCPXHT aTOMOB MeTallia.
3anumuTe ypaBHeHUs peakiuii. Kakoii mpomecc mpoucxomuT mpd pacTBOpeHHMH BemecTsa B Bojae? ITo
Kako# mpuuuHe ctabuineH naHHbIA KaTHOH? IlpuBeauTe CTPYKTYpHYIO (GOpPMYNly aHHOHA, CTaOHIBHOrO
10 TOH e CaMOM NPUYMHE, YTO U HEM3BECTHHINH KaTHOH?

3anauqa 3. «[luamaap» (20 6annoB)

Il'epMeTHunbli NUIMHAP C BHYTPeHHHM paauycoM 10 cM u BhicoTod 10 ¢M pasjieleH Ha JB€ 9acTH
TOHKOH NEPEropoJIKOi, IUIOTHO MpHUJETalomed K CTeHKaM INUIMHIPAa W CBOGOAHO MepeMemialomieics
BHYTpH ero. B npasyio 9acTh nHuaHHApa noMeieHo 4,88 r HeoHa, a B JieBy10 60 T' TBEPAOro MPOIYKTa
B3aMMOJICACTBHA H30BITKA HAIATHIPSA M OJOBSHHOTO Maciia (MaccoBast JOJIsi XJIOpa B OJIOBAHHOM Macie
cocraBisieT 54.43 %). IlpenBapurenbHo Bo3oyX M3 o0eHx udacreif OBUT THIAaTeNbHO OTKadaH. CHCTEMY
Harpeiad IO HEKOTOpod Temmeparypel. Onpenenute TeMIeEpaTypy, JO KOTOPOH HAarpeid CHCTEMY H
KOJIM4ECTBO BELIECTBA TBEPAOr0 IPOAYKTa, OCTaBlIeeCcs B KOHACHCHPOBAHHOM (ha3e, eClId H3BECTHO, YTO
NEPErOpoO/IKa HAXOMUTCS HA PACCTOSHHM 7.5 CM OT JIEBOrO Kpas HHJIHHAPA. 3aBUCHMOCTH KOHCTAHTHI
PaBHOBECHS TEPMHYECKOTO Pa3lIOXKEHHs YIOMSHYTOTO BHIIE TBEPAOrO BEHIECTBA OT TEMIIEPATYPHI
BBIPa)KaeTCd YPaBHEHHEM:

InK=-(61066/T) + 83.32

Kak M3MEHHTCSI MONIOXKEHHE MIEPETOPOAKH, ECIH TeMIlepaTypy -MoHu3uTh Ha 50 K? Oteer moarsepaure
pacdeTamH.

3agaua 4. «KBaHTOBBIE TOUKH» (20 6annoB)

Cpemm MHOrOYHMCIICHHBIX THIIOB HAHOMATEPHANOB OJHHUM M3 Ba)XKHEHIINX SBIAIOTCH TaK Ha3bIBAEMBIC
Kkéanmoeeie mouyku — (pparMEHTH MPOBOAHMKA HIH MOIYIPOBOIHHKA C Pa3MEPOM, OJIM3KHM K JUTMHE
BOJIHBI JJIEKTpOHA. K TakoBBIM OTHOCATCS, HalpHMep, HAHOKPUCTALIHI celeHHaa Kaamus. s ux
IPUTOTOBJICHHA B MHEPTHOH aTMocdepe K BOJHOMY PacTBOPY XJIOPHAA KaaMHs NOGABIIOT BOJHEIH
PacTBOp CEJICHMTA HATPHA M PacTBOP OPraHHYECKOTO COEAWHEHHs (HAallpUMeEp, MEPKAITO3TAHOMA) AJIA
MIPEJOTBpAILlEHNs arperaidi 9acTHUII.

JU1s OTy4eHHBIX HAHOYACTHII MOJIOKEHHE MAaKCUMyMa MOTJIOLIEHHUS B 3IEKTPOHHBIX CIEKTPaX 3aBUCHT
OT pasMepa 4YacTHIl. YBEIMYCHHWE JHaMeTpa YacTHIl IPH YBEIWYECHHH TEMIIEPATYpPhl CHHTE3a
COIIPOBOXIAETCA CIACAYIONIMM CIBUTOM MOJIOCHI IOTTIOMIEHHS:

t, °C 10 22 30 40 30 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) Hanmnmue ypaBHEHUE peakiiiny, JIexKalIeHd B OCHOBE CHHTE3a CEJICHH1a KaIMHu,;

2) Jna dero TpeOyercs NpPOBOAWTH CHHTe3 B HHEepTHOH armochepe? Ilo BO3MOXHOCTH
MPOHJLTIOCTPUPYHTE OTBET YpPaBHEHHEM PEaKLIHH.

3) Ouennre auameTp HaHogacTHI np 60 °C;

4) Kak H3BECTHO, B pacTBOpe IPOHCXOAHT MOHOMOJIEKY/SIpHAs ancopOmus MOJEKY] THOJIAa Ha
IIOBEPXHOCTH HAHOYACTHI[. BO CKONBKO pa3 HM3MEHHMTCS KOIMYECTBO COPOHPOBAaHHOIO THONA IIPH
H3MEHEHHM TEMIIEPATyphl cunTe3a ¢ 22 °C jo 70 °C?

5) BMecTo MepkanroaTaHola MOXKET OBITh HUCIIONB30BaH M JOAELWITHON. B kakoit ¢popme o Gyner
MPHCYTCTBOBATh B pacTBOpe?

(20 6ana0B)

Ha cxeme npuBeZIcHBI HEKOTOPEIE PEAKIHH COeIHHEHHI MeTaUia X B HH3KHX CTEICHAX OKHCIeHus. IIpu
B3auMozericTeuM rayoreauaa X (o(X) = 17,80%) ¢ u366ITkoM MOHOOKCHAA YTJIEPOAA IO AaBJICHHEM B
npucytcTBun LiAlH4 ob6pa3syercs 30510THCTO-XKeNTOE JIeTyuee COequHEHHe A (TeMIepaTypa JiaBlIcHus
154 °C, o(X) = 28,21%), m10THOCTH HApOB KOTOPOTO MO BO3XYXY paBHa 13.45.

Oxucnenne A SKBHBAJICHTHHIM KOJMYECTBOM MOJIEKYJISPHOTO HOJAa NPHBOJUT K OOPa30BaHHIO
coenurennd B (o(X) = 17,08%), xoropoe mpu HebGompmoM HarpeBanuu mnepexoauT B C (o(X) =
18,71%). C npespamaercs B B npu nefictBun MoHOOkcHAa yriepona non gapnenueMm. Coeaunenue B
TaKKE pearupyeT ¢ KMCJIOTaMM H OCHOBaHMAMH JIblonca. C TPHXJIODHIOM IIOMHHHA B NPHCYTCTBHH
CO nox naeneHueM obpasyerca coenuHeHue D (o(X) = 11,38%), a npu aeiictBun TpudenunpochuHa
Ha B nocnenosarensHo o6pasyrores coenqunenns E u F (o(X) = 7,46%).

Boccranopnenne A amanbraMoi HaTpus NPUBOIUT K oOpa3zoBanuio coemuHenus G (o(X) = 25,23%),
KOTOpoe 1pH AeHCTBHH (pochopHOi KuCIOTE MOXeT ObITh epeBesieHo B coenunenne H. H pearupyer ¢
TpupennnpochuaoMm c¢ obpasoanuem I (o(X) = 12 79%) OJIEKYJISIDHBIE MacChl KaTHOHa B
coemuuenun D u annona B coenuHeHnH G oTIHUAOTCS Ha 28 3.6,

Wnentuduumnpyiite coenuuenus A-I, ecnu u3BectHo, uro BemectBa A, B, E u F sgBmsiorcs
MOJIEKYJIPHBIMH KoMILIekcaMu. Hannmiure ypapnenns peakumii. YeMy paBHa cTemeHb OKuciaeHHS X B
coemuHeHMAX A, B, G? KakoBa cTpykTypa coelMHEHHS A B KPaTHOCTb CBA3H X—X B 3TOM COETUHEHHHU?
Otser aprymentupyite. Hapucyiite crpykrypei kommiekcoB B, E u F. Bnepsoie coeaunenue,
aHanoru4Hoe A, 6su10 noiyyeso B 1890 r Jlroxsurom Monznom u3 okcuia apyroro Meramna. Ilpusenaure
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