. L
[ o m T wv T v T e v Vil
|1 |H 1| Nepuoanyeckas cucTema XMMMYECKux anemenTtos | He 2
1,00795 n U.MeH peneesa 4,002602
Boaopos - renwi
I} 2 | Li 3| Be 41| 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
IUTHA Gepunnui 6op yrnepog asor KMCNOPOA drop HeoH
| 3 | Na 11 Mg 12| Al 13| Si 14 P 15( 8 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpuin MarHui ANOMUHWA | KDeMHWiA thocthop cepa Xnop aprod
v|4iK 19(Ca 20({Sc 21| Ti 22 \'4 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
Kanwi Kanbywi ckaHgwi THTaH BaHapWik XpOM MapraHey neneo kobansT HUKEnNb
5§|Cu 29/2n 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
MenL LIMHK rannvi repMaHui MbILLLRK cenex Bpam KpUNTOH p.any
V|6 |Rb 37 Sr 38|Y 39| Zr 40 Nb 41| Mo 42 @ 43| Ru 44| Rh 45 ({;/ 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pybuanin CTPOHLMA WTTpWiA LMPKOHWA HUOOMH monuGaeH TeXHeLWH pYTEHUA poawi nannagui
7|Ag 47/ Cd 48 |In 491 Sn 50 Sbh 51| Te 52 |1 53| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMui nHAWA onoso CypbMa Tennyp nop KCEHOH
Vi| 8 {Cs &5 Ba 56 | La 57| Hf 72 Ta 73| W 74 | Re 75| 0s 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
yeani Gapuv NaHTaH x racpHnin TaHTan sonbhpam peHui ocMuiA npwaui nnaTuHa
9 |Au 79 Hg 8| Tl 81| Pb 82 Bi 831 Po 84 | At 8 {Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
301070 pTyTh Tannui CBUHEU BUCMYT NONOHUA acvar pagoH
Vit | 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]
dpaHyui pagwv aKkTvHui xx | pesepdopanh | ayGHuMA cubopruii Bopwnid xaccui MerATHepWi ApMIUTAATUA
11| Rg 111 Cn 112 113 FI 114 115 Lv 116 117 118
[272] [285] [289] {293}
peHTreHunit | xonepHuywi cnepoawit nusepmopuin
X faHTaHOUAbI
Ce 58| Pr 59 |Nd 60| 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 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepwh npaseouM | Heogum | npomeTud | camapwii | esponwii | raponuuui | TepOui - | awcnposawi | ronbMui | apGuin Tynui wTTepbuih | moteund
XX aKTUHOWA bt .
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]
TOpHiA | npoTakTuHWiA | ypaH HeNTYHWA nAyToHuin | amepvumit| kiopuin Gepknui | kanudopHui | aRHWTeRHWE | pepmui | meHaenesuid | HoGenuid | noypexcuia
Psap aKTMBHOCTU METANsOB / aNeKTPUYECKMi pag HanpsikeHnit
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 YMEHbLUIAETCA g
PacTBOPUMOCTb KUCIIOT, COMnen U OCHOBaHUN B Boge
VoHb! H* |NH.'[K* [Na* |Ag* [Ba?* [ca?*[Mg?*[Mn?*[zn?*[Ni**|Sn**|Pb?*|Cu®*[Hg*|Hg.**|Fe** [Fe** |AI* |Cr*
OH" P{PIPI-IPIM{MIHIHIHIH|H]|H]| - - HIH|H]|H
NOs~ plpip|lP|P|P|PlP|P|P|PlP|P|P|P|-|P|P]P]|P
F pip|plPplPp|IM|HiM|[P|H|P|[P|IM|[P|]-|IM|M|H[M|M
cr plepip|lPlH|P|P|P|P|P|P|P|M|P|P|H]|P|P|[P]|P
Br plepip|lP|H]|P|P|PlP|P|P[P|M|P|{M|H|P|P|P]P
r piplplPplH|P|PlP|P|P|P|{P|H|-|H|H]|P]|-|P|P
s+ plP|P|IPIH|~-| -] -|H|H|H|H|{H|H|H]|H|H]|H]|-]-
S05*” plPpiPI[PIM[M|M|[M|HI{MIH|-|H|-|-]|-|M|-|~]-
S04 piPp(P|PI{M{H|M|P|P|P|[P|{P|H|[P|P|M|P|P|P]|P
COs* plPpiP{P|H|H|H|H|[H|H|~-|=-|H|-|-|H|H|-]|-]-
Si0s" H{ - |P[PIHIH|H|H|H[HIH|-|H|=-|-=-1H|-]~-]-
PO piPiPIP|H|HI H|H|HIH|H|H|H|H|H H H]lHIH]H
CHcoO0™ [P P |(P|P|P|P|P|P|P|P|P{P|P|P|P|{M|P|P]|P]|P

P — pacteopumoe (6onbuie 10 r Ha 1000 r Boabl)

H — HepacTeopumoe (MeHbwe 0,01 r #a 1000 r Boawb!)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r Boabt)
— —— BeLeCcTBO pasnaraeTca BOAOW UK He CyulecTsyeT

A voem weneennsipRCKUMA TOCY IAPCTBEHHBIM YHUBEPCUTET
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IMMCHBMEHHAS PABOTA YYACTHHKA
OJIMMITNAABI HIKOJIBHUKOB CIIeI'y
2018-2019
3aKkIO4YHTENBHEIH 3Tan

ITpeamert (koMIutekc npeameroB) OmuMIHaIbI XUMU (11 KJIACC)

Lenchene —  Jemepl .

I'opon, B koTopom npoBogutcs OnmmMnuaza

1%.03.9019.

sk ok ok ok ok ok sk s sk 3k ok ok ok ok ok ok ok ok ok 3k sk ok ok ok 3k ok 3k sk ok sk ok ok o ok ok ok ok ok ok e sk ke sk ok sk ok ok ke s ok ok sk ok sk ke Sk ok ok e ok ok ok ok ke ok ok ok ke ok ke ke e e ok e ok %k

BAPHAHT 10

Jara

3aga4ga 1 (20 6as10B)
OcymecTBuTe LEnoYKy mpespamenuii. [Ipeanoxure AByXcTaguiHBI c10c06 NOMYYCHAS COCAUHEHUA
B u3 Tonyona. Pacmudpyiite crpykrypy BemectBa C u ycnoBus ero oopasoBanus u3 B.

~

CH, CHBr CHO
? A ? ? MnOZ
CH3CeHs
NO, CHNOs  ynauenue NO,
B D
OH
Z T CO,CH;, CO,CH;  Boc,O DABCO
F _—
DAB . DMAP . -
CO (xar.) ON c (xar.) CgH1NO; CO,

| O
®
O,N N o O J

7—N Cq7H1gNO;
" o & Hsc/u\/u\OCHchg
uO H
G CH3NH,
?
- ‘N
DABCO —_— [NJ I C18H22N206
CH C4Hg0,
74 13
DMAP = Ni:\>-N\ K
= CH, T?
(0]
Boc = %1\ J< CH5CO,H
oC —— o




Peakius nonyuenus E u3 D (peakuus Beiinuca-Xunnmana) O6buta oTKpeITa B 1967 rony SnoHCKMM
XMMHKOM MopnTta, a B 1972 peramsHo wHcciefoBaHa aMepukaHnamu beinucom m XuiuiMaHoM.
IMpenioxxuTe MEXaHU3M MPOTEKaHHUs STOU peakIMH M CTPYKTypy MHTEpMeamara, oOpasyromerocs npH
p3auMojiciicTBun MeTriakpunara ¢ DABCO.

Pacmmgpyiite ctpykrypy F.

[pemtoxute ycnosus noaydenus coexunenns H u3 ykcycHo# kucnoThl, pacmudpyiite crpykrypy L
Pacmm¢pyiite crpykrypsr J u H.

Kaxoe rereponuxindeckoe coeguaenne K nomygaercs npu peakuu J ¢ METHIAMHHOM?

3a)1a-¥ 2. «KaTuoH- He 61M3HeN » (20 6annoB)

Jouent Cepreit MuxaitioBuu o4eHb 00HIe/ICAd HAa MIKOILHHKOB, KOTOPBIC B IIPOIILIOM TOAY JaXe He
NBITATHCH PELINTH 3aJa49y «KaTHOH-OJIM3HEN» M IO3TOMY NMPHAYMal €lie OJHY 3aJady Ha OIpelelieHHe
HEH3BECTHOTO KaTHOHA:

FOHEBIH XUMUK Halmen Ha mojke 6aHKy CO CTEPTOM HaOmMCHIO «... XJIOpUA». MaccoBas Iois XJopa B
9TOM CoeHHEHHH cocTapiseT 28.1%. BemecTBo uMeno coneobpasnyio MpHPOAY, ObLIO THIPOCKOIHYHO
A XOpOIIO PAcTBOPHMO B BOJAE, HO HEPAaCTBOPDHMO B HENOJAPHBIX OPraHHYECKHX PAaCTBOPUTEIAX.
Boameiil pacTBOp CoeaMHEHHS UMEN KHCIYIO peakuuio. TeMiepaTypa ILIaBICHHs BEIIECTBA COCTaBHJIA
102 °C. IIpu noGaBieHHH €ro K pacTBOPY AMXpoMaTra Kajlus pacTBOP OKPAaCHIICH B 3€JICHBIM I[BET U
IOSBHJICH 3allaX ropbKOro MHHJAIA BCJIEICTBHE 0Opa3oBaHUS COCJMHEHHUA, B KOTOPOM MaccoBas IO
snementa, orkpeitoro K. Illeene u He3zaBucmmo ot Hero JIx. Ilpuctim, coctaBmser 15.1%. Ilpm
BOCCTAHOBJICHHH HCXONHOIO XJIOpHJa AQTOMOTHAPHUIOM JMTHS OOpasyloTcs JBE CONM H
HECMEMMBAIONIAACA C  BOJOH Mpo3pavHas XHAKOCTH C TeMieparypoii 3amep3anus -80 °%C u
TeMneparypoit kumnenus 116 %C. MaccoBas moms yriaepoma B 5TOM XHIKOCTH cocTapimser 91.3%.
Omnpenenute CTpOEHHE COCHMHEHMS, €CIIH H3BECTHO, YTO KAaTHOH HE COJECPKHT arOMOB MeTallia.
3anumure ypaBHEHHS peaxunﬁ.ﬁ(axoﬁ Ipolece MPOMCXOMUT NMpPHU pacTBOpeHUH BemiecTsa B Boje? Ilo
Kako# npuyuHe crabuwien aanHbii karuon? IIpuBenute CTPyKTYpHYIO (pOpMyNNy aHHOHA, CTaOHILHOIO
10 TO# Xe CaMO# MPUYHMHE, YTO H HEU3BECTHBIH KaTHOH?

3 a3. (20 6annos)

JIna KauecTBEHHOrO aHANIK3a COAEpIKaIlel HEKOTOPOE KOMMYECTBO KpPe30Jia CMECH CIOXHBIX 3¢upor X
u Y, 00pa30oBaHHBEIX OJHMM CIHPTOM M JBYMS Pa3sHbIMH OJHOOCHOBHBIMHM KapOOHOBBIMH KHCJIOTaMH,
NpoBeNH creaymoume 3xkcnepuMenTsl. [lopmuio Takoi cMecu Macco#t 36 r o6pabotanu 16% pacTBopoM
THAPOKCHIA HATpUs, Ha KONMMYecTBeHHOe B3amMojeiicTaue nomo 100 r pacteopa menouu. Takyio xe
HOPIMIO HCXONHOM CMECH pa3sje/IMiIM Ha JiBe paBHBIE YacTH, NEpBYIO0 00paboTanu H36EITKOM GPOMHOM
BOABI M momyuwnd 34,5 r ocajgka, a BTOpylo oOpabotanu u30BITKOM peakTHBa TouieHca, BBIIABIIHH
ocafiok OTQHIETPOBATH M BBICYINHJIH, ero Macca cocraBmwia 20,35 r. O6paborka 3Toro ocaaxa
H30BITKOM CONAHOM KHMCIIOTH YMEHBIIAET ero Maccy Ha 11,67%. YcranoBute cTpyKTYpsI 3¢pupos X u Y
¥ HaNWIINTE YPaBHEHHUS ONMUCAHHBIX PEAKIHA.

3anaga 4. «KBaHTOBBIC TOUKH» (20 6asn0B)

Cpeny MHOTOYHCIICHHBIX THIIOB HaHOMAaTEpHAIOB OJHHMM H3 BaKHEHINIHX ABJIOTCA TaK Ha3bIBAEMBIC
K6anmosvle Moykyu — (PparMeHTH NPOBOAHHKA WM NOJTYNPOBOAHHMKA C Pa3sMEPOM, OIM3KHM K JJIHMHE
BOJHEI 3NIeKTpoHa. K TaKoBBIM OTHOCATCS, HANPHMEP, HAHOKPHCTA/UIBI CeleHMia kaamus. JUit mx
NPUCOTOBJIEHHS B MHEPTHO# armMocdepe K BOJHOMY pacTBOPY XJIOpHIa KaJMHs JOOaBIAIOT BOMHBIH
PacTBOp CeJIEHHTA HATPHS M PacTBOP OPraHMYECKOro COEIMHEHHs (HallpHMep, MEPKalTOITaHONa) s
NPEeOTBPAIICHHUS arperayuy YacTHIL.
JIns moNMyYeHHBIX HAHOYACTHII [TOJI0OXKEHHE MAaKCHMYyMa NOTTIOMICHHUSA B JICKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3sMepa 4YaCTHU. YBeJMUYeHHE [UaMeTpa YacTHH [pH YBEJIHYCHHHM TEMIEPAaTyphl CHHTE3A

_ -4
Ja- - 0 o

COHpOBO)Kf.[aCTCH CICAYIOIHAM CABHI'OM IIOJIOCHI NNOTJIOIICHHUS . O)O Q\('bq)
/ 92672 o 0%

£.°C 10 2 30 . |40 50 ., |60 70 «1%

WM | 420 421 421 425 433 440 448

dam 278 278 \278 . |28 290 |? 3.03

N\

[ 4

1) Hamuuure ypaBHEHHE peakuuy, Jexalleil B OCHOBE CHHTE3a CeJICHU A KaaMHUs;

2) Jlna uero TpebyeTcs NIpOBOAMTL CHHTe3 B HHEpTHOH arMocdepe? Ilo BO3MOXHOCTH
NPOMJUTIOCTPUPYHTE OTBET YPaBHCHUEM PEAKIHH.

3) Ouenute auameTp HarodacTul npu 60 °C;

4) Kak H3BEeCTHO, B pacrTBOpe IPOHCXOJAT MOHOMOJIEKYJISIpHAas aAcopOIMs MONEKyJ THOJa Ha
[OBEPXHOCTH HAaHOYAacTHI. Bo CKOIBKO pa3 HM3MEHHTCS KOIHYECTBO COpOMPOBAHHOIO THOJNA IIPH
M3MEHEHMH TeMIepaTyphl cuntesa ¢ 22 °C mo 70 °C?

5) BMecTo MepKamTO3TaHOJIa MOXeET OBITh MCIOJIF30BaH U JOACIMITHON. B kakoit ¢opme oH Oyder
IPUCYTCTBOBATh B pacTBOpe?

3agaqa S. (20 6asL1oB)

Ha cxeme npHBeAeHEI HEKOTOPhIE peaKkIliy COeJUHEHMH MeTaiia X B HU3KHX CTENCHAX OKMCIIeHHA. [1pu
B3auMOJEHCTBHH W (o(X) = 76,86%) ¢ u30BITKOM MOHOOKCHIA YIJIepoJa oA AaBlcHHEM 250
aTt™ 00pa3yeTcs 30l0THCTO-KEITOE JIETyYee COCAMHEHHE Qﬁ(’remneparypa mnasneHus 177 °C, o(X) =

7,06%), IJIOTHOCTE MapOB KOTOPOro IO BO3XyXy paBHa 12.5.

KHMCJIeHHe A 3KBHBAICHTHBIM KOJMYECTBOM MOJIEKYJIADHOTO HMOJa HpPHBOJUT K OOpa3OBaHHIO
coequnenns B (o(X) = 41,06%), xotopoe mpu HeOonpmoM HarpeBanuu nepexoauT B C (o(X) =
43,76%). C npeBpamaercs B B npu jelictBEr MOHOOKCHAA yrilepoAa nox AasierueM. Coemunenue B
TaKXe pearupyeT ¢ KHCIOoTaMH W ocHOBaHMAMH JIpionca. C TpHXJIOPHIOM AIOMMHHA B IPHCYTCTBHH
CO nox nasienueM obpasyercs coemunenue D (o(X) = 30,27%), a npu aeiictBuu Tpudennndochuna
Ha B mocnenosatensHo obpaszytores coemuaenus E u F (o(X) = 20,2%).

Boccranosnenne A amaneramoii Harpus npuBoauT K coepuaeHmio G (o(X) = 53,3%), xoropoe npu
neiictBud  QocopHOit kucHOTEL MOXeT ObiTh mnepeeneHo B coeauHende H. H pearmpyer ¢
tpudpeamipochunom c obpazopammem I ((X) = 33,16%). MonexynasapHeie MacChl KaTHOHa B
coenunenrn D u annoHa B coeunennd G oTimyaloTcs Ha 28 a.e.M.

Unentndumupyiite coenunenns A-I, eciu wm3pectHo, 4yro BemectBa A, B, E v F sBmmorcs
MOJIEKYIApHbIMA KoMIUTekcamMu. Hanmmmure ypaBHenus peakimii. Yemy paBHa crencHb OKHC/ICHHA X B
coequneHnix A, B, G? KakoBa CTpyKTypa COCAHHCHUA A H KPaTHOCTE CBA3H X—X B 9TOM COCTHHCHHH?
OtBer aprymentupyiite. Hapucyiite ctpykrypst kommnekcoB B, E u F. Bmepsrie coemunenue,
aHajoru4Hoe A, 65u10 nonydeno B 1890 r Jionsurom MonznoMm u3 oxcuia apyroro metamia. [lpusenure
ypaBHEHHUE 3TO# peaKiuy.

C XO
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