. | ’;’5’-((!5

| W [ m [ v [V T Vi [ Wi vie PBYPI'CKHM F'OCYJIAPCTBEHHBIH YHUBEPCUTET
| 1]|H 1| Nepuoauueckas cucTeMa XMMHYECKUX InemeHToB | He 2 : 6 66
.13022:3: A.U.MenpgeneeBa «;;)3:602 |
H 2 | L 3| Be 4| B 5| C 6 N 710 8 | F 9 | Ne 10 “I|M|H|II“II“"|“||IH“|| i - 6 O
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179 1
NUTHA Gepunnuin Gop yrnepoa asor Xucnopog dTop HEOH
{lt { 3 | Na 11} Mg 12 | Al 13| Si 14 P 1518 16 | Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948 . ‘ '
v 4 :(m"ﬁ 19 l(“:am";| 20 aSmmm2ﬁ1 1K}')'eMHuﬁ22 3m°p 23 gpa 24 anop 25 ;pm 26 | C 27 | Ni 28 i HACBMEHHAS PABOTA YYACTHUKA
a C i r n e ) i
39,0983 40,08 44 9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70 ! OJIHMHHAI[BI mKO‘]IBHHKOB Cnﬁry
S Teu T0on 30 0a ST [Ge I The il ee B BRI e 2018-2019
u a s e r r .«
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80 3a “UTCILHBIN STall
melb UMHK rannvui fepMaHni MblLLBAK cefneH 6pom KPUNTOH
V| 6[Rb 37]Sr 38[Y 39[Zr 40 |[Nb 41[Mo 42 |[Tc 43|Ru 44|Rh 45|Pd 46 Ipeamer (komiuiekc npeameToB) OmmuMnuansl XUMH (11 KJIACC)
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4 &l ” F / J‘j pz
pyGuania CTPOHUMiA uTTpUiA UMPKOHUA HUOBWHA monuGaex TexHeuwn PyTEeHWH pognin nannagvi LF -~ /
7TAg 47Cd 48|In 49|Sn 50 [Sb 5i|Te 521 63|Xe 54 T'opon, B xoTopom nposouTcs OmAmmHana H e,
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30 ‘
ocgpeﬁpo gguuﬁ WHgWil 0noBo cypuMa Tennyp oz, KCEHOH Hara 21 Kﬂjb'f q 20 (q i
vVi{ 8 s 655 Ba 56 |La 57| Hf 72 | Ta 73| W 74 |Re 75|(0s 761i1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09 : ke sk ok sk o o o sk e o s ok e o ok ok ok o ok ok o o ok ok ok sk sk ok sk ok ok o ke ok o ok ok o o ok o e ok ok s ok ok o ok ok s ok 6 o ok o e ok sk ok ok ko ok ok ok ko ok sk ok kK ok
yesvn Gapui NaHTaH x raHuit TaHTan sonbgpam peHwi OCMUiA puani_ nnaruHa
9 |Au 79 Hg 80T 81{Pb 82 |Bi 83| Po 84 | At 85| Rn 86 BAPHAHT 10
196,9665 | 200,59 204,37 207,2 208,9 {209] [210] {222] 3 1 (20 6 )
3011010 PTYTH Tanmi cBuHey BUCMYT TIONOHWA acrar pagoH agada aJNjaoB
Vil|10(Fr 87/ Ra 8 |Ac 89|Rf 104 |Db 105|Sg 106 | Bh 107 (Hs 108 | Mt 109 |Ds 110 OcCyImecTBHTE LENOYKY npeppaimenuii. [TpeuioxuTe IBYXCTaAUMHbIA CIIOCO0 MOTyYEHHS COSTHHEHHUS
[223] [226] [227] (261] [262] [266] [269] [269] [268] {271] y y IPEEP pe y yq
o | poaui i x| nesendopaui | yGeni copi | Cooni o oimepuit_|sapwuragri B u3 Toryona. Pacumdpyiite cTpykrypy BemectBa C U ycnoBus ero obpazosasus u3 B. ‘
11|{Rg 111/ Cn 112 113{Fl 114 115 Lv 116 117 118
[272) [285) [289] [293]
peHTreHuA | KonepHULMA tneposuii nueepMopuii CH; CH,Br CHO
X naHTaHoOuAbI ? 2 ?
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 — A ’ _ c MnO, .
140,1 140,9 144,2 [145] 150,4 1561,9 157.3 158,9 162,5 164,9 167,3 168,9 173,0 1749 CH3CgHsg
uepui npaseoAum | Heogum | npomeTwi | camapuit | esponwid | raponwHmic | Tepbuii | aucnposwit | ronbmuin | apbuii Tynuw wtTepbui | nioteumi N02 C7H7NO3 KurnsiyeHue NO
XX aKTUHONA b B i
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 D
232,0 | 231,0 238,0 | [237] [244] [243] [247) [247] [251] [252] [257] [258] [259]) [262]
Topui | npotakTuxviA| ypau HeNTYHWI | nnyToHwiA | amepuywii| kiopui Gepknuit | kanudopHui | aiHwTeHwi | pepmuii | MeHaenesuid | HoGenui | noypeHcui ~ OH .
. = ~CO,CH
PAp aKTMBHOCTM MeTannoB / 3MeKTPUYECKUi PAA HanNpsKeHUi 27 COLCH; ~ Boc0 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 (xar.) ON DMAP (xar.) CrHANO -co,
> 16M1gNO7
AKTUBHOCTb METAaNNoB YMeHbLUAeTCA E
PacTBOpMMOCTb KMCINOT, CONEW U OCHOBaHMUIA B BoAe
WoHbl H' INH'[K" |Na* |Ag* [Ba** [Ca*|Mg* |[Mn?*|Zn?*|Ni**|Sn*’|Pb**|Cu**|Hg” [Hg,**|Fe** [Fe®" |AI** |Cr** ~~COCH;
OH pilPiP{-|PIM|IM|H|H|H{H|H}|H|-|{ - |H|H|H]H /©/\[@ J
NOs~ plP|P|IPlP|IP|P|P|lP|PIP|IP|PlIP|IP] - P|P|P]|P O;N N—L 0O O
F pleplp[PplPriM|u|m|pP|HlP[P[M[P][-]M|M|H|[M[M o L&n H CJ\/”\OCH oH Ci7H1gNOy
cr plelelPpluirlPrlpPrlPfrlr|lPr|M|[P|Pr|H]|P]lP|P]|P tBuO 2 Zvs
Br P{PI|P|{P|H|P|P]|]P]P|P|PIPIM|P{M]H P|IP|P{P G
CH3NH,
r PiPI|P{P|IH|P|P|P|P|P|{P|]P|{H}]j~-]|H]|H P|~-|P|P ?
Cl P[Pi{P{P|H]|-|-|-]|H|H|H|HIH|H|H{HIHI|H]-[- (N
SOs* P PIPI[PIM|{M|M|M|H|M|H|-|H|=-[-]-[M|-]<]- DABCO= /\ / i C1gH22N20g
S0 P{PIPIPIMIH|M{IP|P PP PIH|PIP|MI|P|P|IP|P ; CHs C4HgO, K
Cos~ plelelPplHlHlH]lalH]H|[=-T-H]|-T-]0u]lnH|[-1T-1- DMAP = N<:\>—-N:
Si0s* Hi-|P|P{H|H|[H|H|[H]|H|H|[-|H|-|-]-|H|-]-]- = CHg I ?
PO+~ p/P|P/IP/IHIH|{H|/H|H|H/H|H|H/H|H|H|H|H|H]|H 9 J< CH4CO,H
CHcoO™ |P| P (P|P|P|P|P|P|P|P|P|P|P|P|P|[M|P|P|P]|P Boc = 321\0
P — pactsopumoe (6onbuse 10 r va 1000 r Boge!) M — manopactsopumoe (ot 10 r go 0,01 r Ha 1000 r Boabi)

H — HepacTtBopumoe (menbiue 0,01 r Ha 1000 r Boas!) — — BELLECTBO pasnaraeTcsi BOAOW UNK He cyllecTeyeT - g



Peakitus nomydenus E u3 D (peaxius beiinuca-XumiMana) 6pu1a oTkpeiTa B 1967 rogy sSIOHCKHM
XUMHKOM Moputa, a B 1972 pneransHO HccieqoBaHa aMepuHKaHLamu beitmncom u XMUIMaHOM.
Ipeanoxute MexaHHW3M MPOTEKaHHA 3TOH pEakiHM U CTPYKTypy HHTepMeauata, oOpa3ylomerocs IpH
B3auMoeiicTBun MeTunakpmiara ¢ DABCO.

Pacmudpyiite crpyxrypy F.

[pennoxure ycaoBus nonydenus coenusenus H n3 ykcycHo# KucnoTsl, pacimgpyiite crpykrypy L.
Pacimudpyiite ctpyxrypst J 1 H.

Kakoe rereponukmmyeckoe coexunenue K nomygaercs npu peakuuu J ¢ METHIaMHHOM?

3anaua 2. «kKarnon- He 6au3Hen » (20 6a10B)

Houent Cepreit MuxaiinoBud odeHb OOHAEICS Ha INKOJHLHHKOB, KOTOPHIE B IPOILIOM FOAY Ja)e HE
IBITAIACH PEIIUTH 33/1a4y «KaTHOH-OJIM3HEI» ¥ II03TOMY IIpHAYMal €Ile OAHY 3aJady Ha onpe/elcHue
HEM3BECTHOT'O KaTHOHA:

IOHBI# xMMHUK Hames Ha mojike 6aHKy CO CTepTO#M HAIIMCBIO «... XJIOpHI». MaccoBas mons xiopa B
3TOM coenuHeHnH cocTaBiseT 28.1%. BemectBo nMmeno coneobpasHyio mpHpoay, 65U10 THTPOCKOITHYHO
H XOpOIIO pacTBOPMMO B BOJE, HO HEPaCTBOPMMO B HEMOJIIPHBIX OPraHWYECKHX PacTBOPUTEILAX.
BoaHbli pacTBOp COEMHEHUS UMEIN KHUCIYIO peakumio. TeMmeparypa NIaBlIeHHs BEIIECTBa COCTaBHIIA
102 °C. Ilpu noGaBneHnm €ro K pacTBOPY AMXPOMAara KajMs pacTBOP OKPACHJICA B 3€JICHBIH IBET H
HOSBIJICA 3amax rOpbKOro MHHJAANA BCIEACTBHE 00pa3oBaHMA COCAMHEHMS, B KOTOPOM MaccoBas IO
anemeHTa, oTkpeitoro K. Illeene u ne3zaBucumo or Hero JDk. Ilpmcrmm, cocraemser 15.1%. Ilpu
BOCCTAHOBJICHHMH HCXOJHOTO XJIODMJAa QMIOMOTHJIPHAOM JHTHA o0Opasylorcs JBe COIU H
HECMEINBAIOINAaiACs ¢ BOJOH Ipo3pauHas >MXHAKOCTh C TeMmeparypod 3amepsanus -80 °% =u
Temreparypoit kumeHus 116 OC. Maccosas mons yriepoAa B 3TOH XHMAKOCTH coctaBisieT 91.3%.
Onpenenure CTpOCHHE COCAMHEHHUA, €CIIM H3BECTHO, YTO KAaTHOH HE COICPXKHUT aTOMOB MeETallla.
3anmimmTe ypaBHeHHs peakiuii. Kakoii mpoumecc mpoHCXOOMT NpH pacTBOpeHUH BemecTsa B Boze? Ilo
Kakoil npuymHe crabuneH nanubii KatuoH? IIpuBeaure cTpykTypHYIO GOpMYyITy aHHOHA, CTAOMILHOTO
IO TOii XK€ CaMO#l IMPUYMHE, YTO U HEH3BECTHEIA KATHOH?

3axaua 3. | (20 Ga.uos)

JU1s KaueCTBEHHOTO aHAIM3a coAepiKameii HEKOTOpoe KOJIMYECTBO KPe30ja CMECH CIOXKHBIX ¢pupoB X
u Y, 00pa30oBaHHBIX OJHHM CHHPTOM H IBYMs pa3HEIMH OXHOOCHOBHBIMH KapOOHOBEIMM KHCJIOTaMH,
IPOBENM CleRyiomue skcrnepuMeHThl. [lopuuio Takoit cMecu Maccoit 36 r o6pabotamu 16% pacTBopoM
THIPOKCHIA HaTpHs, Ha KOJIMYECTBEHHOE B3amMozaelicTeue nomwio 100 r pactBopa menoyn. Takyro ke
MOPIHIO UCXOAHOH CMECH pa3feHiii Ha JBe paBHBIE JacTH, IEpBYIO oOpaboTann u3bbITKOM OpoMHO#
BOJBI M noxydwid 34,5 r ocanxa, a BTopylo obpaboranu m3OBITKOM peakTuBa ToiieHCa, BINABIIHH
0caZlok OTQWIHTPOBAIM W BBHICYHIWIM, ero Macca coctasuna 20,35 r. Ob6paborka 3Toro ocaixa
H30BITKOM COJISIHOM KHCIIOTHI YMEHBIIAET ero Maccy Ha 11,67%. YcranoBute cTpykTypsl 3¢upoB X u Y
U HalMIIMTEe YPaBHEHUS OIMCAHHBIX PeaKIIHii.

3aga4ga 4. «KBaHTOBbIE TOUKH» (20 6ann0B)

Cpeny MHOTOYHCJIEHHBIX THIIOB HAaHOMATEPHAJIOB OJHHMM M3 BAXKHEHINMX SBJITIOTCA TaK Ha3BIBAEMEIC
K8aHMOGble Moyku — (QpParMeHThl NMPOBOJHUKA WM IOJYNPOBOJHUKA C pa3MepoM, OIM3KHUM K JJIHHE
BOJIHBI 3NekTpoHa. K TakoBBIM OTHOCATCH, HalmpHMep, HaHOKPHUCTAUIBI celeHuaa kammui. Jlns ux
IPUTOTOBJIEHUS B HHEPTHOH arMocepe K BOJHOMY pacTBOPY XJIOpUAa KagMHs A0OaBISIOT BOJHBIH
pacTBOp CENEHHTa HATPUA U PaCTBOP OPraHAYECKOTO COCAMHEHHs (HAIpUMEp, MEPKANTOITaHONA) IUIA
IpeIOTBPAIIECHUA arperaliy YacTUI.

JUIs ony4eHHbIX HaHOYACTHI NOJIOKEHNUE MAaKCUMyMa NOTTIOMEHNUS B 3IEKTPOHHBIX CHEKTPaX 3aBHCHT
OT pa3Mepa 4YacTHI[. YBEIWYEHHE JUaMeTpa 4YacTHIl [pH YBEIWYCHHH TEMIEpaTypsl CHHTE3a
COIPOBOXKAACTCS CIIEAYIOMIMM CABHTOM IOJIOCHI IIOTJIOINECHHUA:

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

N ¥

1) Hanmummmre ypaBHEHHE peakiMy, JISKAIIEH B OCHOBE CHHTE3a CEJICHUIA KaMHUs,

2) Jlna wero TpeOyeTrcas mMpOBOAMTH, CHHTe3 B HHepTHOH armocdepe? Ilo Bo3MoOXHOCTH
IPOWLTIOCTPHPYHTE OTBET YPAaBHEHHEM PEAKIIHH.

3) Ouennre quaMerp HaHodacTHIl pH 60 °C;

4) Kak H3BeCTHO, B pacTBOpPE INPOUCXOJMT MOHOMOJIEKYJSpHas ajacopOIus MojieKysJ THOJa Ha
IIOBEPXHOCTH HaHOYAcTHI. BO CKONBKO pa3 H3MEHHUTCS KOJUYECTBO COPOHPOBAHHOIO THONA IIPH
H3MEHEHHH TeMIieparyphl cuaTtesa ¢ 22 °C no 70 °C?

5) BMecTo MepKanTo3TaHoja MOXET ObITh MCIIOJB30BaH M JONCLMITHON. B kakoit ¢opme o Oyner
HIPHCYTCTBOBATh B pacTBOpeE?

3apauga S. (20 6annoB)

Ha cxeMe npuBeACHB HEKOTOPHIE peakiiuy CoeAuHeHU# MeTaiwia X B HU3KHX CTeNeHaX okucienus. Ilpu
B3aumogeiictBuu okcuaa X (o(X) = 76,86%) ¢ u30bITKOM MOHOOKCHIA yrilepoja mox AasneHueM 250
aT™ o0pasyeTcs 30JI0THCTO-)KENTOE JIeTydee coeiuHeHHe A (Temmeparypa miasienus 177 °C, o(X) =
57,06%), nIO0THOCTH HapoB KOTOPOro IO BO3AYXy paBHa 12.5.

Oxucnende A SKBHBAJCHTHBIM KOJMYECTBOM MOJIEKYJIAPHOTO HMOA2 IPHBOAUT K 0Opa3soBaHHUIO
coegunenus B (o(X) = 41,06%), xoropoe mpu Hebonpmom HarpeBanuu nepexomuT B C (o(X) =
43,76%). C npespamaercs B B npu neficTBUM MOHOOKCHAA yriaepoaa mox jgasiicHueM. Coenunenue B
TaKXKE pearnpyeT ¢ KUCIOTaMH M OCHoBaHHAMH JIptouca. C TpUXJIOPHIOM AIOMHHHSA B IPUCYTCTBHH

- CO nox nasnenueM obpasyercsa coemuuenne D (o(X) = 30,27%), a npu neiicreun TpudeanndochrHa

Ha B nocnenoBarensHo o6paszyrorcs coenqunenus E u F (o(X) = 20,2%). ;
BoccranoBneHne A amManbramoii Hatpus npuBoguT kK coemuueHnio G (o(X) = 53,3%), xotopoe npu
neiicteun  QocopHoil KHCIOTH MOXeT ObiTh mepeBeeHo B coeauHenne H. H pearmpyer ¢
tpudpermndocpunom ¢ obpasopanmeMm I (o(X) = 33,16%). MonekynapHble Macchl KaTHOHAa B
coempacaud D u annoHa B coeanHeHHH G oTIMYaloTCA Ha 28 a.e.M.

WUnentudunupyifre coexusenus A-I, ecnu u3BectHo, 49ro BemectBa A, B, E u F sasamorca
MOJIEKYIApPHbIME KOoMIUIckcaMH. Hanumure ypaBHenus peakuuii. Yemy paBHa creneHb okucieHas X B
coenuneHmsx A, B, G? Kakoa cTpykTypa coemnHeHus A 4 KpaTHOCTB CBA3H X—X B 9TOM COSTHHCHHH?
OtBer aprymenTHpyiite. Hapucyiite crpyktypsl komiutekcoB B, E u F. Bnepsrie coenunenue,
aHaJorm4dHoe A, 6sUT0 monmydeHo B 1890 r JiroasuroM MonoM U3 okcuaa Apyroro Metaiuna. [Ipusenure
YpaBHEHHE 3TOM peaKLHH.

C
T||CO
PPh PPh;
B —»>FE —»F
A \\AICY
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D
CO, ns6.
Ocxaz XT. 250 atm
Na/Hg
Y H,p0,  PPhy
G —»H —»
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