[ ] | it v | Vv | Vi | Vil © Wi ' >BYPI'CKUI FOCYIIAPCTBEHHBIFI YHUBEPCUTET
| 1 |H 1 nepuo.quqecxaﬂ CUCTEeMa XUMMHUYECKUX anemeHTosB | He 2 ’ 8:’]’\{:"'
1.00795 N.W.Menpeneesa 4.002602 ( ;
B80AOPOA renvi
H 2 | Li 3| Be 4| B 5{C 6 N 710 8 | F 9 | Ne 10 ] “mmmmmmmm
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179 1
NNTHA Bepunnui Gop yriepoa asot KUCnopop, drop HEOH
|3 {Na 11Mg 12 Al 13| Si 14 | P 15| 8 16 | Cl 17 | Ar 18 |
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948 :
varpui__| warwit | anowni | pomwi | @ooop | oepa xnop apror IMACHMEHHASI PABOTA YYACTHUKA
Wl 4|K 19/ Ca 20({Sc 21| Ti 2 |V 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 OJIHMHHAHBI mKO‘HLHHKOB Cnﬁry
KANWA Kanbumi ckaHawi TUTaH saHagui Xpom Maprasey xeneso kobanst HUKenb 2018—2019
5§|Cu 29/Zn 30|Ga 31| Ge 32 |As 33|Se 34 |Br 35| Kr 36 3aKIOYMTENLHEL TAl
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
Mefb UMHK rannui repmMaHuit MbiLLbAK cenex Gpom KPUNTOH
V|i6|Rb 37/Sr 381{Y 39/2r 40 (Nb 41|Mo 42 [Tc 43|({Ru 44 |Rh 45 |Pd 46 ITpeameT (xoMmiexc mpeameToB) OnuMIHAanbI XUMUSI (11 KJIACC)
854678 | 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4 : f
pyGuawi CTPOHUMA NTTPUA UMPKOHWA HIOGWI monnbaen TEeXHeLMiA pyTeHui popvii nannagwi W /‘%
7TAg 47Cd 48(In 49]Sn 50 |Sb 51|Te 52|1 53|Xe 54 T'opoz, B xoTopom mpoBoerTes. Ommmnnaza Z M)
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepelpo | xapmuii WHAMiA onoeo cypbma Tennyp wog KCEHOH Jata /9 - ﬂa. W g
vViI{ 8 |Cs 55 Ba 56 |La 57| Hf 72 {Ta 73|W 74 |Re 75|0s 761{1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09 e 5 3 8 o ok o oK ke 6 o ok o o ok o o o o ok o e e o e o e o ok oo o o e ok e o ok o o ok ok ok ok ook ok o o ok ok o ok ok ok ok s ok ok ok sk ok s ok ook e ok e ok e ok ok sk ok
e Gapui NAHTaH x raHui TaHran sonsdpam peHwi ocMuiA wpuaUA nnaruHa
9 TAu 70 Hg 80Tl &1|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]
30M10T0 PTYTH Tannmi cBvHely BMCMYT NOMOHUA acrar pafoH 3auaqa 1 (20 6a.rmon)
VIL[10 | Fr 87/ Ra 88 | Ac 89| Rf 104 | Db 105|Sg 106 \ Bh 107 | Hs 108 | Mt 109} Ds 110 OcyIecTBHTe HEMOYKy mpeBpamenuit. [IpeIioxuTe JBYXCTaIHAHEIA CIIOCO6 MONYYeHHS COEIUHEHHS
(2231 | [226] (2271 |61 | [262] (2661 ) [269] [269] [268] g @271] B u3 tonyona. Pacmmdpyiite crpykTypy Bemectsa C  yciIoBHs ero o6pasopanus u3 B.
pasumi pagni AKTHHWA xx | pesepdopaun | AyBHuiA cuGoprun Gopuin Xaccui MeWTHepWiA  |aapmuwTagTnv - N
11| Rg 111/ Cn 112 113| Fl 114 115 | Lv 116 117 118
[272] [285] [289] [293]
peHTreHuit | konepHuLmi ¢neposwmii nnsepmopwii CH, CH,Br CHO
X NaHTaHOUAb 2 ]
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 ——— : - MnO,
1401 | 1409 144,2 | [145) 1504 | 151,9 | 157,3 1589 | 162,5 1649 | 1673 | 1689 | 173,0 174,9 #y, o {///W} Moty CH3CgHs
uepui npaseoAvm | HeoauMm | npomeTwi | camapuit | esponwid | ragonwnwnii | Tepbuit | aucnposui | ronbmui | 3pbuii DVALL uTTepOuiA_| nioteuwi m 0 | (M) NO, C7H;NO; xunsueHue NO
XX aKTUHOWAbI a 2
Th 90| Pa 91jU 92|Np 93 {(Pu 94{Am 95/Cm 96/Bk 97 |Cf 98 |Es 99{Fm100|Md 101|No 102|Lr 103 B /5\1 D
232,0 { 231,0 238,0 | [237] [244] [243] [247] [247] [251] [252] [257] [258] [259] [262] \(
TOpUA | npotakTuuwi | ypar HeNTYHWA NAYTOHWA | amepuuwii| kopwii Gepknwii | kanucopHui | akHWTenHWA | hepmuin | mengenesni | HoGenui | noypeHcuid o~ OH K/O'L
“ “CO,CH
PAf aKTUBHOCTH METaNNoB / 3MeKTPUYECKUi PAA HaNPSKeHUHA zs COLH;  BocO 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.) DMAP (kar.) -CO
> O;N 04016H19N07 2
aKTUBHOCTb METANNOB YMEHbLUIAETCA E /lwa(;
PacTBOPUMOCTL KUCHIOT, COMen U OCHOBaHUN B Boe @
WoHbi H* [NH4'[K* [Na* |Ag' [Ba®* [Ca®*{Mg? [Mn**|Zn®*|Ni**[Sn**|Pb**|Cu®*|Hg*' |Hg,* |[Fe** [Fe*" |AI** [Cr** ~COCH; Mo, ™ & L
O PIP|P|-|P|[M|[M|H|[A|H|[H|H|[H][-|-|H|H|H]|H /©/\[® Y )
NO3s~ plpPpiP|P|P|IPIP|(P|PIPIP|IPIP|PIP| - P|PIP]|P O,N N? O O 4
F ple[plPlP[M[H[M][P|H]|P[P[M[P]-{M[M[H[M[M o (&N e /U\/U\OCH oH C7H1gNO;
cr piep|p|lPplH|P|P|[P|P]|P|P[P|M|P|P|H|P|P|P]|P tBuO R H 2
Br P|IPI|P|{P|IH|P|P|P|P|P|IPIP M|P|M|H]|P|P|P]|P G Hs){)’ Yu,- CH-NH
r plelr[p{ulPlr]elelelrleln|-[HlwH][P]-TP]P ? o
s+ PIlPIPIPIH| ~}~|-]J]H]|HIH|IH]|H|H]|H]|H|H]IH]|-]~ _ ‘N
o> |[PlPlP|PIM|{M|[M[M[H|[M[H[-[H|-[-|-[M]|-[-]- DABCO = /N7 I C1sHz2N20s
S04 PIPIPIPIM|HI[M|P|P|PIP|IP|IH|P|{PIM]|P|P]|P]|P v C,HO, (Y - _l”
- _ CHy 4HgO2 wg% 6\“‘644 K
COs P|P|P|PIH|IH|H|H|H{H|-|-1H|-{-]1H]H|-}-1- DMAP = N N 3
Si0s* H| - |PlPIH|{H|H|H]|H|[H|H|-|H]|-| -] -{H|-]|-]- =/ CH, I ?
POs* P{P{P{IPIHIH|/H|HIH|H|H|H{H|H]|H|H|H]|H]H|H L 0 /|< CH3CO,H
CHcoO0™ |Pl P |P|P{P|P|P|P|P|P|P|{P|P|P|lP|M]|P|[P|P]|P Boc = ZJ\O /)
P — pacrtsopumoe (6onbwe 10 r Ha 1000 r BoAbi) M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r Boabl) W}’ c oW

H — nepacteopumoe (Metbie 0,01 r va 1000 r sBoabi) — — BelLLeCTBO pa3naraeTca BOAON UNY He cyluecTeyeT . /




Peaknus nmonydyenus E u3 D (pealcu\‘lm Beitnuca-XwumMana) 6su1a OTKpeIiTa B 1967 rogy sIoHCKMM
xumMuKkoM Moputa, a B 1972 nerangsHo HccnenoBaHa aMmepukaHnamu beidnmmcom u XmiuimMaHoM.
IpennoxnTe MexaHU3M MPOTEKaHHMS 3TOH peakUMH M CTPYKTypy HHTEpMeIuara, obpasyrolmierocs mpu
B3aMMOJCHCTBUH METUJIaKpWIaTa ¢ DABCO

Pacumdpyiire ctpykrypy F. !

[Ipennoxxure ycnoBus MOITy4EHHS COClIPIHeHPISI H u3 yxcycn7ﬁ KHCJIOTHI, pactudpyiite ctpykrypy L.
Pacmm¢pyiite ctpyxtypst J u H.

Kakoe rerepomukimueckoe coeaunenue K nmomyqaercs npnpg%xcmm J ¢ meTunamMmpHOM?

\

3agaua 2. «KaTHon- He 6JH3HeN » (20 6an0B)

Honent Cepreit MuxaiiioBu4 oueHbp 0OUIeNCS Ha IMKOJBHUKOB, KOTOPBIE B IPOILIOM I'OAY Jaxe He
IIBITATHCH PEIONTE 3a71a4y «KaTHOH-OJM3HEN» M IO3TOMY IMPHAYMall €Ile OJHY 3a/lauy Ha ONpENCIICHHE
HEU3BECTHOTO KaTHOHA:

IOH®I XMMHK Hamiesl Ha NoJjike 0aHKy CO CTepTOd HAJmMCHIO «... XJIOpuA». MaccoBas o Xjiopa B
3TOM coeluHeHnH cocTaBisieT 28.1%. BemecTBo HMeEIN0 coneoGpasHyio MpUpoAy, OBUIO THIPOCKOIIYHO
H XOpOINO pacTBOPMMO B BOJAE, HO HEPACTBOPHMO B HEIOIAPHBIX OPraHHYECKHX PacCTBOPHUTENAX.
Bommn PacTBOp COECOMHEHUA UMEN KUCIYIO peakuuio. TemmepaTypa IiaBjieHHs BEIIECTBA COCTaBHIIA
102 °C. ITpu pobGaBieHUH €ro K pacTBOpY AMXpOMaTa Kalius pacTBOp OKPacHICs B 3€JICHBIH LBET H
IIOSIBHJICA 3alax FOPHKOTO MHHIAIA BCICACTBHE 00pa3oBaHHS COCAHHEHHS, B KOTOPOM MaccoBas JOJA
sneMenTa, otkpeitoro K. Illeene u HezaBucumo ot Hero JIxk. Ilpuctim, cocrasnser 15.1%. Ilpm
BOCCTAHOBJICHHM HMCXOJHOTO XJIOpHJA QIIOMOTHIPHIOM JMTHA o0O0pasyloTcd [ABE COINH H
HECMEIMBAIOMAsACH € Bonon npo3payHas KMAKOCTh _C_TeMmeparypoit 3amep3anusi -80 °%C u
Temieparypoit kumeHus 116 %C. MaccoBas noms yriepoma B 3TOH KHAKOCTH coctaBimser 91.3%.
OnpenenuTe CTPOCHHE COCAMHEHMS, €CIH M3BECTHO, YTO KAaTHOH HE COACPXHUT aTOMOB MeETaUla.
3anumure ypaBHeHus peakudit. Kakoit mpouecc IMpoHCXOIUT PH pacTBOpeHUH BelecTBa B Boze? Ilo
Kakoii mpuyuHe cTabwieH naHnbif karuod? IIpuBenure CTpyKTypHYIO GopMyly aHHOHA, CTAOHILHOIO
0O TO# ke cCaMOil PAYIMHE, YTO M HEH3BECTHBIH KATHOH?

3agaua 3. (20 6annoB)

JUIs Ka4eCTBEHHOTO aHaIM3a CoJAepIKalelf HEKOTOPOS KOIMMYECTBO KPe30jIa CMECH CHOXKHBIX 3¢upoB X
# Y, 00pa30BaHHBIX OJHHM CIHPTOM M JBYMS Pa3HBIMH OJHOOCHOBHBHIMH KapOOHOBBIMH KHCIOTaMH,
IpOBeNH ClieRyiomue 3xcnepumeHTEl. [lopuurio Takoi cMecu Maccoit 36 T o6pabotamu 16% pacTsopoM
THIPOKCHAA HATPHs, Ha KOJIMYECTBEHHOE B3auMoAeHcTBue nmomuio 100 r pactopa menoyu. Takyio xe
TIOPIMIO MCXOJHOM CMECH pa3JeNHIH Ha JiBe PaBHBIE YacTH, IEPBYIO 06paboTard H3OLITKOM GPOMHOM
Bofpl M momywwnd 34,5 r ocanka, a Bropyio obpabGorany u3bstkoM peakrusa TosieHca, BHITaBIIHi
ocaZioKk OTQHILTPOBAIM M BBICYIIWIH, ero Macca coctaBmna 20,35 r. OOpaborka 3Toro ocaaxa
H30LITKOM COJIIHOM KHCIIOTHI yMEHBIIAaeT ero Maccy Ha 11,67%. YcranoBute cTpyKTyphl 3¢upoB X U Y
U HaIIHIIIlﬁQ YpaBHEHHS ONMCAHHBIX PEeaKITHii.

3anaq:1\’&1(3amonue TOIKH» (20 6annoB)

Cpeay MHOTOYMCIICHHBIX THUIOB HAHOMATEPUAJIOB OJHHM H3 BAXHEHINIMX ABIAIOTCA TaK Ha3bIBAEMBIE
K8aHmoavle Mmo4ku — (PparMeHTH MPOBOJHHUKA HIIM MOIYNPOBOIHHKA C PasMEPOM, E};}nsmm K JuHe
BOJIHBI 3JIeKTpoHa. K TakOBBIM OTHOCSTCS, HAIpEMEp, HAHOKPHCTAUIBI ceneHMia Kajmusa. Jins ux
IPHTOTOBNIEHHA B MHEPTHOH aTMocdepe K BOAHOMY PacTBOpY XJIOpHAa KaaMus J00aBIAIOT BOXHBIN
PacTBOp CeJIEHHTa HaTPUsA M PacTBOp Oprag qecxoro COEIMHEHHS (HANPUMEP, MEPKAIITO3TAHOA) It
NpeIOTBpPAICHHS arperanuy YacTHil. jeq — , & f"’%w

JUis mOoMy4YeHHBIX HAHOYACTHII MOJIOXKCHHE MAKCHMYyMa HOTJIOLIEHHUS B 3JIEKTPOHHBIX CIEKTpax 3aBUCHT
OT pa3Mepa 4YacTHL. YBEIMYEHHE JHaMeTpa 4YacTHI IpH YBEIMYCHHH TeMIEpaTypbl CHHTE3a

COIIPOBOXIAETCS CICAYIOIUM CABUIOM IOJIOCH! IIOTTIOIIECHHS : 21,5
t, °C 10 22 30 40 50 60 70 5%
A, HM 420 421 421 425 433 440 448 P
d, aM 2.78 2.78 2.78 2.83 2.90 ? 3.03 W

1) Hanuinnte ypaBHEHHE peaKIu, JIEXalIeil B OCHOBE CHHTE3a CEICHUA KaAMHs;

2) Jna dyero TpeOyeTrcs MPOBOJUTH CHHTE3 B HHepTHoil armocdepe? Ilo Bo3MoxHOCTH
IPOWLTIOCTPUPYHTE OTBET ypaBHEHHUEM PEAKIUH.

3) Ouenure guameTp HaHodacTHIl Ipd 60 °C; v

4) Kak H3BECTHO, B PacTBOpe HPOHUCXOAUT MOHOMOJIEKYJIpHas axcopOuus MOJNEKyl THOJAa Ha
HOBEPXHOCTH HAHOYACTHI. BO CKOJBKO pa3 HM3MEHHTICA KOJHYECTBO COpPOMPOBAaHHOIO THOJA IIpH
H3MEHEHHH TeMIIepaTyphl cuaTesa ¢ 22 °C mo 70 °C?

5) BmecTo MepkanTo3TaHONIa MOXET OBITh HCHOJIB30BaH M HoAemunTHol. B kakoi ¢opme oH Oyner

IPUCYTCTBOBATh B pacTBope? ¢ bt sy, 5§

3agauqa S. (20 6ann0B)

Ha cxeme mpuBeeHBI HEKOTOPHIE PEaKIMK CoeAuHEeHHH MeTa/ia X B HU3KUX CTEeNeHsIX okucnenus. [Ipu
B3aumojieiicTBuu okcuaa X ((X) = 76,86%) ¢ n36BITKOM MOHOOKCHAA yriepoAa Hoj AaBieHueM 250
aT™ oOpasyeTcs 30JI0THCTO-XKeNToe JeTydee coequHende A (Ttemneparypa minasnerus 177 °C, o(X) =
57,06%), IIIOTHOCTE TAPOB KOTOPOIO MO BO3AYyXy paBHa 12.5. 36,5~

Oxuciene A SKBHBAJICHTHHIM KOJHYECTBOM MOJIEKYJIIPHOIO HOJAa NPHBOAMT K 0Opa3oBaHHIO
coemurenus B (o(X) = 41,06%), xotopoe nmpu HeOGombmoM HarpeBanuu nepexomut B C (o(X) =
43,76%). C npespamaercs B B npu neficTBuE MOHOOKCHJA yriiepoja nmox jaasiesueM. Coenunerne B
TaKKe pear”pyeT ¢ KHCIOTaMH U ocHoBaHMsMHU Jlptonca. C TpUXJIODHIOM AIOMHHHSA B IPHUCYTCTBHH
CO non nasienviem obpaszyercsa coenunerne D (o(X) = 30,27%), a npu xgeiictBun tpudermipochuna
Ha B nmocnenoBatensHo o6pasyiorcs coepunerus E u F (o(X) = 20,2%).

BoccranoBnenne A amanbramoit Harpus npuBoauT K coemmieHuio G (o(X) = 53,3%), xoropoe npu
Iekicteun ¢ocdopHOil KHCHOTHI MOXeTr ObTh mHepeBeneHo B coexnuHenwe H. H  pearumpyer ¢
tpupenmndpocunom ¢ obpazosanmem I (o(X) = 33,16%). MonexynaspHple Macchl KaTHOHA B
coeauracHuy D u annoHa B coequHennn G oTnH4YaloTCA Ha 28 a.e.M.

Unentudummpyiite coemunenus A-I, ecimm wu3BectHo, yro BemectBa A, B, E u F ssumorcs
MOJIEKYJIAPHBIMH KoMIUlekcaMy. Hanumminre ypaBHeHus peakimii. Yemy paBHa crenenh okucicHHA X B
coequnenusx A, B, G? KakoBa cTpykTypa coeTMHEHHA A H KPaTHOCTB CBA3H X—~X B 3TOM COeIAHCHUN?
OtBer aprymentupyiite. Hapucyiite crpyxrypsl kommnekcor B, E u F. Bmepsele coemuHeHwe,
aHayloruyHoe A, 6bu10 moiydeHo B 1890 r Jlirogsurom MonaoM n3 okcuaa apyroro merawia. [Ipuseaure
ypaBHEHHE 3TOH peaxIi.

C
T11CO
PPh PPh;
B —>E _»F N
AlCl; )
L. T CO
D
CO. usb. '
Ocrnz X T. 250 atm
Na/Hg

H;PO, _ PPh;

B e 3 B B
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