MuHucrepcrso oopazoBanus u Hayku PT
Ka3zaunckuii pegepajbHbIil YHUBEPCUTET

MyHununajabHbIi 3Tan Beepoccuiickon 0JIMMITAAIbI
MKOJLHUKOB Mo xumMuu 2025-2026 rr.
3aganus



OcHoOBHBIE TPeOOBaAHMS K NIPOBEIECHUIO

1. Kaxaplii y4acTHUK JOJDKEH IMOJYYUTh B pacrledyaTaHHOM BHUJIE JIUCThI €
3aJaHUSIMM JIJII CBOEro KJIacca, a Takke He MeHee 4 3K3eMIUISIPOB OJIaHKOB
OTBETOB, paclevYaTaHHbIX Ha Jmcrax ¢opmara A4 (TOIBKO OIHOCTOPOHHSS
nevath!). HeoOxomuMo pacmedarath JOMOJHHUTEIBHBIE AK3EMIULIPHI OJaHKOB
OTBETOB U MPEAOCTABIIATh UX I10 MPOChOE YIACTHUKOB.

2. HUKTO M3 y4acTHHUKOB HE JIOJKEH MOJYYUTh WIM BUACTH 3aJaHUS APYroro
KJIacca WM peliaTh 3a1aHus OJJTHOBPEMEHHO 32 HECKOJIBKO KJIACCOB.

3. Kaxkaplii y4acTHHK JIOJDKEH IOJYYHUTh B paclieuaTaHHOM BHAC Ta0JIMIbI
MeHesieeBa U pacTBOPUMOCTH, IIPUBEJICHHBIC B 3TOM (paiiie HuKe. 3anpenieHo
MOJIb30BaThCS NPUHECEHHOW ¢ coOoi Ttabnumert MenaeneeBa W Talauien
PacCTBOPUMOCTH.

4. Kaxablii y4acTHMK JOJDKEH MMETh NpHU cede KalabKyIsaTop. OprkoMHUTETY
JKEJIATEJIbHO UMETh HECKOJIBKO 3aMacCHBIX KAIBKYJIATOPOB M MPENOCTABIISATh UX HA
BpEMsI OJIMMITUABI 110 MTPOCKOE YUaCTHUKOB.

5. YuacTHUKaM BO BpeMsl OJIMMIIHA/IbI 3alpeliaeTcsi Mojb30BaThCs TeedoHaMU,
KOMIIBIOTEpAMH, HAYITHUKAMH, JJICKTPOHHBIMU YacaMH, KHUTaAMU U TETPAJsIMH C
3aMUCSIMU.

6. YYaCTHHMKHM 3alMCHIBAIOT CBOM PEILICHUS TOJBKO Ha JIMLEBOM CTOPOHE 0JIAHKOB
oTBeTOB. OOpaTHas CTOpOHA OJJAHKOB OTBETOB HE CKAaHUPYETCS U HE MPOBEPSIECTCS,
0 YeM HEe0OXO0IUMO MPEeayNpeauTh y9acTHUKOB. OHa MOXKET OBITh MCIOJIb30BaHA B
Ka4yeCTBE YEPHOBHMKA. YYaCTHMKAM 3amlpemiaercsi YyKa3blBaTb CBOU JIMYHBIC
JIaHHBbIC Ha OJIaHKaX OTBETOB.

7. Ha pemienue 3aga4 BceM ydyacTHHKAM BHe 3aBHCHMOCTH OT BpeMeHM HayaJjia
OJIMMIIMABI JOJDKHO OBITh daHo 3 4vaca 55 munHyT. [lociae OKOHUYaHWS 3TOTO
BPEMEHHU YYaCTHUKH JIOJKHBI CJIaTh CBOU PabOTHI B TEUCHHE MSITH MUHYT. JI1000i
YYaCTHUK UMEET MPaBo CJaTh CBOIO PabOTy M YUTH paHbIIIE BPEMEHH.



Pa3znaercs kaxa0My y4acTHUKY

ANEKTPOXUMUYECKUU PAO HANPAXEHUN METANNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), gi, Cu, Hg, Ag, Pd, Pt, Au
PACTBOPUMOCTb CONEN, KNCNOT MW OCHOBAHUWN B BO[OE
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Pa3znaercs kaxa0My y4acTHUKY

NEPUOANYECKASA CUCTEMA J3JIEMEHTOB A. U. MEHOEJNEEBA

1 2 3 | [ 4] 5 [ 6 | 7 ] 8] 9 | 10 | 1M | 12 | 13 | 14 ] 15 16 | 17 18
1 1 2
H He
1,008 | 4,0026
2 3 4 5 6 7 8 9 10
Li Be B c N o F Ne
6,941 | 9,0122 10,811 | 12,011 | 14,007 | 15,999 | 18,998 | 20,180
3 1 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 | 28,086 | 30,974 | 32,066 | 35,453 | 39,948
4 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,0983 | 40,078 | 44,9559 47,867 | 50,9415 | 51,9961 | 54,9380 | 55,845 | 58,9332 | 58,6934 | 63,546 | 6539 | 69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 83,80
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85,4678 | 87,62 | 88,9059 91,224 | 92,9064 | 95,94 | 98,9063 | 101,07 | 102,9055| 106,42 | 107,868 | 112,411 | 114,82 | 118,71 | 121,75 | 127,60 | 126,905 | 131,29
6 55 56 57 1 T2 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132,9054 | 137,327 | 138,9055 178,49 | 180,9479 | 183,84 | 186,207 | 190,23 | 192,217 | 195,078 | 196,966 | 200,59 | 204,383 | 207,2 | 208,980 | [209] | [210] | [222]
7 87 88 89 ** 1 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
[223] [226] [227] [265] | [268] [271] | [270] | [277] | [276] [281] | [280] | [285] | [284] | [289] | [288] | [293] | [294] | [294]
* 58 59 60 61 62 63 64 65 66 67 68 69 70 7
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140,116 | 140,90765 | 144,24 [145] | 150,36 | 151,964 | 157,25 | 158,92534 | 162,50 | 164,93032 | 167,26 | 168,93421 | 173,04 | 174,967
** 20 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,0381 | 231,03588 | 238,0289 |  [237] [242] | [243] | [247] [247] [251] [252] [257] [258] [259] | [262]
Uucno Asoraapo Np = 6,02-10%* momp ™, 3apsij AJEKTPOHA € = ~1,60-10" Ku, yHUBEpcaJibHas razopasi nocrosinnas R =8,314

JI)K-K'l-MOJH{l




7-8 K1acce
3ananmue 1.

Cucrema eaununl ¢usnueckux BeauuuH CHM crama  oOumienpu3HaHHOMN
OTHOCHUTENIbHO HenmaBHO. Hampumep, B Poccum Bce JekapCTBEHHBIE peLENTHI
BIUIOTh A0 1927 roga mucamuch € HCMOJIB30BAaHUEM HIOPHOEPICKOW CHCTEMBI
EIUHULIL.

Hwoxe mpuBeneH opuruHai peuernta CHa00mii U3 KOIaubei MATHI:

«/1nst HanuBKM MonararoTh 1 Apaxmy JMCTHEBD TPaBbl, MU UBBTHBIXH BEpXyIIEKb
Ha 4 yHIiu 0bnaro cnupra; Bb NOpomKh Jafl0Th TpaBy ¢b IBETHBIMU BEPXYIIKAMH
1o 20 rpaHBb; CBhKEBBIKATOTO COKA JAIOTH 10 2 YHITIN».

H3BecTHO, YTO:

1 anrekapckuit pyHT = 12 yHui = 358.3 r
1 yHIIMa = 8 Apaxm = 7 30JJ0THUKOB

1 npaxma = 3 ckpynyna

1 ckpymyna = 20 rpaHoB

JIeHCTBYIOIIMM BEIIECTBOM KOIIAYbel MSTHI SIBIISETCS 3(PUPHOE MACIO, KOTOPOTO
conepxutca 1% B coke, 3% B IUCThIX U 5% B IIBETKaX.

1. Cxonpko TpaHoB coAep:kUTcs B 1 anTekapckoM (pyHTEe?

2. Uemy paBeH oawH rpaH B Trpammax? OTBeT NpUBEIUTE C TOYHOCTHIO [0
TBICSYHBIX.

3. Cuywmras, 4uro njs moiydeHus moporika cmemmuBaioT 40% muctbeB u 60%
[[BETKOB, BBIUMCIUTE Maccy (B MWUIMTpaMMax) S(UPHOTO Maciia B TOPIUHU
MOPOIIIKa, COKa, HAIMBKU HA OCHOBE TPABhI M HA OCHOBE IIBETOB.

MenHblii Kyrmopoc — OIWH W3 MHHEPAIOB, H3IPEBIC HW3BECTHBIX YEIOBEKY,
MPENCTABIAIOMMA  cO00M  KpucTtamutoruapar cymbdpara wmeaum CuSO4-nH,0,
conepxamui 25.5 % Merania no Macce.

4. Onpenenure 3Ha4yeHue N B popMysie MEAHOTO Kylopoca.

B 19 Beke MemHBIH KymopocC HCIOJB30BAJICA JUIsI IPUTOTOBIICHUS JIEKapCTBa,
pEenenT KOTOPOTO MPUBEICH HUXKE:

«CunHsro xymopoca 3 rpaHa, KOJIWYECTBOMBH Cb 2 3€pHa JbHAHAr0 chMeHH.
Monounaro caxapa ‘2 305m0THUKa, cTepeTh BMbcrh u pazgbmute Ha 4 paBHBIE
TIOPOIITKAY.

dopmyna moaouHoro caxapa — CioHp,01;.



5. Paccuuraiire:

a) KOJIMYECTBO MOJICKYJI MOJIOYHOTO caxapa B 1 OpIIMK MTOPOIIKA,;
0) MacCoOBYIO JI0JIs1 ME€JIU B MIOPOIIIKE;

B) MacCOBYIO JIOJIFO KUCJI0PO/Ia B IMTOPOIIKE.

3ananmue 2.

[TonsTus BaJICHTHOCTH n CTCIICHU OKHUCJICHUA qacTo KaXXyTCsA
B3auMO3aMeHseMbIMU. Ha camoMm ke ACJIC MCKAY HHUMHU CCTb CYHICCTBCHHAs
pasHua, 1 OHM MOI'yT YHMCJIICHHO OTJIMYAaTbCAd AJIA OJHOI'O M TOI'O KE aTroMa B
BCIICCTBC.

Banenmnocms — 4YnCIIO KOBAJICHTHBIX CBHSGﬁ, KOTOPBIMU d4TOM OOHOTO
XUMHYCCKOTO 3JICMCHTA CBA3dH C APYTUMH aTOMAaMH.

Cmenenb okucieHus — YCHOBHBIﬁ 3apiaa Ha aTOMC B MOJICKYJIC WK B KPHUCTAJLIC,
KOTOpBIfI BBIYHCJICH U3 IIPCAIIOJIO0KCHHA, YTO BCC KOBAJICHTHLIC ITOJLIPHBIC CBA3HU
WMEIOT MOHHBIN XapakKTep.

1. Haiinure cTerieHu OKUCIIEHUS:
a) cepsl B kuciorax H,SO,4, H,SO3, H,S, H,S,0s.
0) xmopa B comsix KCIO3, Ca(ClO),, NaClO,, Al(CIO,)s.

XUMUYECKOE CTPOCHUE MOJIEKYJIbl MOXHO BBIPA3UTh O
CIMPYKMYPHOU (hopmyn0ii, B KOTOPOH XUMHUYECKUE CBA3U 1
n3o0pakaroTcs u€proukamu. Hampumep, U3 cTpyKTypHOU
dbopMysbl  CEpHOM  KHCIOTHI BHUJHO, 4YTO BOJOPOJ] O
MPOSIBJISIET BAJIGHTHOCTH 1, Kuciopon — 2, cepa — 6.

Kucnoter OviBaror ogunoocHoBHeIMUH (HCI) u mMuoroocuoBusiMu (H,SO4 u mp.).
OcHo6HOCMb KUCTTOTHI ONIPEISIASTCS KOJIMUYECTBOM aTOMOB BOJ0OPO/Ia, CITOCOOHBIX
3aMenaThCs Ha aTOMBI METAILIIOB.

Tuocepnas kucnora ¢ ¢dopmymoit H,S,03, sBnseTcss NIBYXOCHOBHOW U
MPECTaBIsAECT COO0M OECHBETHYIO BSI3KYIO KHIAKOCTh, OBICTPO pa3jararoluryrocs B
pactBopax. Ee Ha3zBaHMe COJAEPKUT MPUCTABKY «THO-», O3HAYAIONIYIO, YTO aTOM

KHCJIOpO/Ja 3aMCHCH Ha aTOM CCPEI.

2. N3o00pazute cTpykTypHyto dopmyny H,S,03, ykaxuTe BaJIeHTHOCTH aTOMOB
CEpBl.

BanentHocTs docdopa B ero Kuciaorax — 5.

3. Uzo6paszure crpykrypHbie popmyiibl kuciaot HzPO,, H3PO3, H4P,0O4.



4. JIJis KaKJ0i KHCIIOTHI M3 BOMPOCca 3 MPUBEIUTE €€ OCHOBHOCTH (B BHJIE YHCIIA).

MI/IHCpaJIBI —  TBCPABIC OJHOPOAHBLIC COCTABHBLIC YaCTHU 3€MHOU KODPHI,
06p&30BaBHII/IeCH B PE3YyJIbTATC I'COXHUMHUUYCCKHUX ITPOLCCCOB. HCKOTOpBIe AHUOHEI B
MHUHCpAJIAX UMCIOT JOCTATOYHO CJIOKHOC CTPOCHHC.

5. Hcnonp3ys mpeACTaBICHHS O CTENEHSX OKUCICHHUS JJIEMEHTOB, JOIHUIIUTE
HEJIOCTAIONINEe HHICKCH (X) B (hOpMyTax MUHEPAJIOB WIIM BXOJSAIIMX B UX COCTaB
AHHUOHOB:

Al (Si0O4)Fy

Ca3V+3X(SiO4)3

Cay0AlsM2(S104)5(Si207)2(OH)

[P+5M0+6120X]3-

[M0+528M0+6x0418(H20)58(OH)14]26-

3aganue 3.

[Ipu oOpaboTke CynbGUIHBIX PYI HIUPOKO MPUMEHSETCS pPEaKIUs C ydyacTUeM
TBEPABIX BemecTB A u C u razoobpas3ubix Bemiects B u D:

4A +11B=2C+8D

WsBectHO, 4T0 aytst 06paboTku 1.000 ToHHBI A Tpebyercs 513.4 M° B (w.y), a B
pesyabrare nomyqaroT 665.4 kv C u 1067.0 xr D.

1. Onpenenute maccy B 1 006éM D (H.y.) B onrcaHHOM Mporiecce.

2. YcranoBute dhopmynsl coequnenuit A-D.

['a3 D ucnonb3yeTcsi B MPOMBIIIJIEHHOCTH JJIS TIOTYYEHUs IIEHHOTO coenuHenus E.
st aToro raz D criepBa BBOAST B peakiuio ¢ B B mpucyTcTBUM Karaausaropa ¢
oOpazoBanueM F, a 3arem cmemmBawoT F ¢ MmMHUPOKO MOCTYHMHBIM >KHIKUM

BemectsoM G.

3. Ycranosute ¢opmynsl E, F u G u 3anummTe ypaBHEHHS ABYX OINHMCAaHHBIX
pEeaKLHil.

Jlnst yaenieBieHus TPOU3BOJICTBA MPU MPOBEACHUHN PEAKIIMK UCIIONB3YETCS HE caM
ra3 B, a ero cmech ¢ razom H.

4. Ilpuenute ¢popmyny raza H. Kak naspiBaercs Takas cmech? Kakoit 00bEM dTOM
cMmecu HeobxonuMm s ipoBeaeHus peakuuu ¢ 1.000 torn A?



3aganmue 4.

[IpountaB poman ¢paniryzckoro nucarens «IIsSTh Hezenb HAa BO3AYIIHOM IIapey,
BOCBMHKJIACCHUK ToJIE pemui1 MOBTOPUTh B MHUHHUATIOPE 3alyCK BO3AYIIHOTO
mapa. Manpyuk Kynusl B MarasuHe pe3uHOBBIN IIapuUK Maccou 3 I, a B KaOuHeTe
XUMUH BBIITPOCHIT LIMHKOBBIE TPaHYJIbl, pa30aBI€HHYIO CEPHYIO KUCIIOTY U armapar
Kunmna. 9To mo3Boiuio eMy HalloJIHUTh IAPUK BOIOPOAOM.

1. Hanumnre ypaBHEHHE pEaKiMH, KOTOPYr Tosis KMCMONb30Bad JUIsl MOTYYEHUS
BOJIOPOJIA.

2. PaccuuTaiite 00bEM 1mapuka nuamerpom 40 cM, a Takke Maccy HMHKa U 00bEM
pactBopa 10 %-HO¥ cepHori kucioTel (p = 1.066 r/Mi1), HEOOXOTUMBIE MJIS
3allOJIHEHUS] TAKOTO IIapuka BojgopoaoM npu H.y. OObéMm mapa paguyca R

BBIYHUCTISICTCS TI0 (hopMyJIe:
4

V =—rR®
3
K mapuky Tons pemmn OpUKpenuTh HEOOJBIIYI0O KOP3UHY C (GUTypKaMH
IMyTCHICCTBCHHUKOB.

3. PaccumtaiiTe MakCUMaJbHYIO MacCy Tpy3a, KOTOPYIO MOXET TMOTHATh
onucaHHbld wapuk. CpeaHss MOJIsipHas Macca BO3ayXa paBHa 29 1/MOJb.

Ecnu mapuk oTnycTuTh, TO OH OyA€T HMOAHUMATBHCS B CIOM arMoc(epbl co BCE
0osiee HU3KUM JIaBIIEHUEM, B PE3yJIbTaT€ YEro IIApUK B ONPENEIECHHBII MOMEHT
JonHeT. bynemM cuuTarh, 4TO 3TO MPOU30MIET, KOTJa 1aBJIeHUE BHYTPU IIapHKa Ha
0.3 at™ mpeBHICUT BHEIIHEE, B TO BpeMs KaK M3HadajdbHO 3TO aaBineHue Ha 0.03
aTM IPEBBIIIAET BHEIIHEE, U3MEHEHHEM o0beMa IIaphKa B XOJ€ MOAbEMa MOXKHO
npeHebpeub, a aTMoc(hepHoe JaBlIeHrEe Ha MOBEPXHOCTH 3€MJIM COCTaBiseT 1 atMm
= 760 MM pT. CT. U yMEHBIIAETCS HA | MM PT. CT. IPU YBEIWYEHUH BBICOTHI Ha
Kaxpie 11 m.

4, PaccumTaiiTe, Ha KAaKOHW BBICOTE IIAPUK JIOTTHET.



9 KJacc
3ananmue 1.

X — oauH U3 HauboJiee paclpoCTPaHEHHBIX MUHEPAJIOB HATpHs, a Y — KaJHs, 3TH
BEILIECTBA COJIepkKaT oOIui AJIeMeHT. B mpupoje Takke BCTpeuaeTcs MuHepan Z,
MIPEACTABISAIONINN cOO0M MEXaHUUECKYI0 cMech X M Y TIEpEMEHHOIO COCTaRBa.

1. IlpuBeaute popmynsl 1 Ha3BaHusa MuHepanoB X, Y u Z.

B munepane Z ompeneneHHoro cocrtaBa (00o3HaumMm ero Z1) maccoBas mods
OJHOTO M3 311eMeHTOB cocTaniseT 50.0 %.

2. 3anumnnre coctaB Z1 B Buae MoabHBIX goier X u Y. Eciu Takux cocTaBoB
BO3MOKHO HECKOJIBKO, HAliIUTE UX BCE.

Munepan Z apyroro cocraBa — Z2 — ObUI U3y4Y€H METOJIOM IPAaBUMETPUYECKOTO
ananu3a. O6pazen; Z2 maccoit 0.50 T pacTBOpWwIM B BOj€ U JO0OABHIA M30BITOK
pacTBopa HuUTpaTta cepeOpa. BrimaBimmii ocajok OTGUIBTPOBAIHU, BBICYIIMIA U
B3BeCWJIH; ero Macca coctapmia 1.00 .

3. Banummre coctaB Z2 B Bue MoibHbIX noneid X u Y. Hamumure ypaBHEeHue
peaKlMK WK Peakluid, MPOTEKAIOUINX B XO€ aHAJIN3A.

Comu X u Y pacTBOpSIIOTCS B BOAE C HEOOJBLIUM 3HAOTEPMUYECKHM 3(P(HEKTOM.
Tak, npu pactBopenuu B 80.0 mu Boasl 2.00 r Y Temmeparypa MOHU3UJIACh Ha
1.372 °C. Janee Termmo&éMKOCTh BCEX pacTBOPOB mpuMute paBHoi 4.2 Jx/(mi-°C),
a MJIOTHOCTh — PABHOM MJIOTHOCTH BOABI (1 r/mi).

4. Paccuuraiite yaenbHyto (Ha 1 ) 1 MOJBHYIO TEIUIOTY pacTBOpeHHs Y B BOJIE.
5. Ha ckombko TpagycoB MOHU3HUTCS TEeMIeparypa pacTBOpa MPH PacTBOPECHUHU
2.00 r X B 80.0 My BOABI, €CIM €r0 TEIUIOTAa PACTBOPECHUSI COCTaBIsET —o.1

kJ[>x/MomB?

[Ipu pactBopenun HaBecku MuHepaida Z coctaBa Z3 maccoir 3.50 r B Bome
oonéMoM 90.0 M Temmiepatypa pactBopa nonusmwiack Ha 1.000 °C.

6. 3anumnre coctaB Z3 B BUJIE MOJIBHBIX qojeil X 1 Y.
3ananue 2.
Haszpanue anementa X TecHO cBszaHo ¢ Dpanumeit. MHTEpecHo, 4Tto emi€ 10

OTKpPBITUSI €ro CyllecTBOBaHue OblIo mpenckazano J[.M. MenneneeBbiM Ha
OCHOBAHUU IEPHOANYECKOro 3akoHa. [Ipu 3tom JImMutpuit MBaHOBUY HE TOJBKO



npeayragail CymeCTBOBAHUC  «OKaalioMurus», HO W JO0CTATOYHO TOYHO
npeackasain €ro aTOMHBIM BCC, INIOTHOCTDb U TEMIICPATYPY ILJIIaBJIICHUS.

Ha cxeme mnpuBeneHa LernovKa Xs Xo
XUMUYECKUX npeBpalleHHiH, A
BKJIIOYAIONIAsi  MPOCTOE  BEIECTBO,
oOpa3oBaHHOE AJIEeMEHTOM X, a Takke 17 | (NH):SOueg 10 | X
ero coequHeHus Xq-Xg.

H>SO046q) t
X <l

J1OMOJIHUTEIBHO W3BECTHO X7 < 6 < Xs
CIIeTyIoIIEee: ? s 7

° Coemunenne  X;  sSBIAETCS

reKcaruipaTom; 8| O2 6| CO2
° Coenunenne Xg OTHOCHTCHA K DHClzq)

THITY KBacIioB u coaepxkut 14.11 % X 2) Bumapusasme NaOHq

. X1« X———» Xy
nmo Macce. KBacupl —  JIBOMHBIC

cyapdarel ¢ ob0meid  popMynon
M'M"(SO,), 12H,0, e M' u M"' —
ONHO3ApSAHBIN W TPEX3ApAIHBIN

KaTHOH, COOTBETCTBEHHO; LiAlH,
. Tuonuxaopus (SOCl,) Xx— %
IPUMEHSAETCA KaK 00€3BOKUBAIOIIUIA

areuT;

. X3 mpezncraBiser coboil Ta3, MOJEKyJa KOTOPOrO COAEPIKUT 8 aTOMOB; OH

oOpasyercsl IpU 3HAYUTEIBHOM OXJIAKIACHUHM PEAaKIMOHHON CMECH W Pa3jaracrcs
py HEOOJIBILIOM HAIPEBAHUH.

1. YcranoBute sneMeHT X u popmyssl coequHeHu X;—Xo.

2. 3anummMTe ypaBHEHHUs DPEaKIMil MpeBpaiieHuil, nmpuBeACHHbIX Ha cxeme (11
peaxiuii).

3aganue 3.

Comp X — KenroBaroe, KpallHE HECTAaOMJIBLHOE BEIIECTBO, YaCTUYHO
paznararomieecs y)ke mpu KOMHaTHOU Temneparype. [Ipu HeGonbiiom HarpeBaHuu
X TOJHOCTBHIO paznaraercs 0e3 oOpa3zoBaHusi TBEpAoOro ocrarka. Ecnu B
OXJIQXKJICHHBIN BaKyyMHPOBaHHBIM KOoHTeHep 00béMoM 1.00 1 momectuts 1.00 T
conu X u HarpeTb 710 150 °C, To naBieHue B cocyae coctaBuT 1162 MM pT. CT.

1. PaccunTaiiTe KOJTUYECTBO BEUIECTBA, MJIOTHOCTh U CPEAHIOI0 MOJSPHYIO Maccy
MPOIYKTOB pazyiokeHus X.

2. YcranoBute GhopMyny conu X ¥ HAIUIIIMTE YPABHEHUE PEAKITNH €€ Pa3JIOKECHHUS.



Y — oauH W3 NPOAYKTOB HEMOJHOIO pasjiokeHus X, Cojlb, KOTOpas HMEET
OJMHAKOBBIM ¢ X 2JIEMEHTHBIA COCTaB M MPU HAarpeBaHUM TaKXKe pazjaraercs Oe3
o0Opa30BaHUs TBEPIOTO OCTATKA.

3. YcranoBute dhopmyny Y.

4. Jlo xakoil Temmeparypbl HEOOXOIMMO HarpeTb BaKyyMHUPOBaHHBIM COCYI,
conepxanuii 1.00 T tBEpAON comu Y, yTOOBl B HEM YCTAaHOBUJIOCH TaKOE K€
JaBJICHUE, KaK B OMTMCAHHOM BBIIIIE OTIBITE IO PA3JIOKCHHUIO X?

Cnpaeounasn ungopmayusn:
VYpaBuenne MeHnneneeBa-Knanenpona:
pV =nRT ,
rne p — naminenue, V — o0bEM, N — KOJWYECTBO BellecTBa, R — yHUBepcanbHas
razoBas noctosHHas (8.314 Jx MOJIB K'l), T — abGconroTHas TeMIieparypa.

3aganue 4.

[{uknudeckoe OpraHuvYecKoe COSAMHEHNE IMKJIONPONaH MPUCOSANHSIIET BOJOPO]] C
oOpa3oBaHUEM IMPOMaHA:

H\ /H H H
C el
NN
+H
H-C—C-H H-C. C-H
/
H H H HH H

1. PaccuuTaiiTe TEIUIOTY 3TOM peakUuu, UCHOJb3YS: a) CTAaHAAPTHBIE TEIUIOTHI
oOpazoBanust yuacTHHKOB peakiuu (Q,e,(CsHe) = —53 xx/Monb, Q.6,(CsHg) =
105 x/[x/mMonb); 0) cpemHHMe 3HAYCHUS DHEPrUd CBA3ed IS AllMKIMYECKHX
YTJIEBOJIOPOJIOB.

OcHOBHasl MpHUYMHA, MO KOTOPOM paccuuTaHHbIE ABYMS Pa3HbBIMU CHOCOOaMH
TEIJIOTHI PEAaKIUU Pa3InyaroTcs, 3aKiodaercs B ToM, 4To C—C cBsI3U B MOJIEKYIIE
LUKJIOTIPOTIaHa CUJIbHO MCKaXKeHbI U3-3a 00pa30BaHus LIMKJIA, IO3TOMY UX SHEPTus
3aMETHO OTIMYaeTcs OT 3Hepruu o0braHor C—C CBSA3H.

2. [Tonmw3ysace pacuéramu u3 Bompoca 1, paccunraiite 3Heprur0 uckaxeéHnoit C—C
CBSI3M B IIUKJIOTIPOIIAHE.

Jlpyroe MUKIMYECKOS OPraHUYECKOE COCIUHEHHE, OCH30J1, IPUCOCAUHSIET BOIOPO
¢ oOpa3oBaHHEM IMKJIOTEKCaHa:



H H H

H. _C._ _H H ¢ H
c” XC H-C~ ~C-H
Loty Tl e

¢ H H S H

H H H

3. PaccumraiiTe TemiaoTy 3TOH peaklUH, WCIONB3Yys: a) CTaHIAPTHHIC TEIJIOTHI
cropanusi yuyacTHUKOB peakiu (Qcrop(CeHs) = 3300 x/lx/Monb; Qerop(CeHiz) =
4200 x/Ix/Moib; Qerop(H2) = 286 kIx/M0iIb); 6) SHEPrHU CBS3M.

XoTs B cirydae OEH30J1a M ITUKIIOTeKCaHa HE MPOUCXOIUT NCKAKEHHUS CBSI3EH, KakK B
cilydae IHKJIONpONaHa, pe3yJbTaThl pacuéra 37eCh TOXKE pa3IudaroTcsa. ITO
MPOUCXOJIUT M3-3a TOTO, 4TO oObeauHEHHas B 1ukI cuctema C—C u C=C cpsseit
CTaOWJIbHEE H30JIMPOBAHHBIX CBfA3eH 3a CuéT OS(PPEKTOB CONMPSHKCHHS U
apOMAaTUYHOCTH. OTOT DHEPreTUYCCKUN  BBIMTPHIII  HA3bIBAIOT  DHEPruei
CTaOMIM3AIMU aPOMATUYECKOTO COCTUHCHHMS.

4. Tlomp3ysach pacuéramMu W3 BOmpoca 3, pacCUMTalTe DHEPTUIO CTAOWIIH3AIIU
OeH3oa.

5. Ouenute BemunuuHbI Q,6,(CsH12) 1 Qerop(CsHe).

Cnpasounasn ungopmayusn:
CpenHue 3HaueHUs SHEPTUH HEKOTOPBIX cBA3el (B K/ /Moib).

c-C C=C C-H H—H

350 610 410 436




10 xaacc
3apanue 1.

OnemeHT X MOTy4YWJI CBOE Ha3BaHUE IO MPUYMHE Pa3HOOOPA3HOM OKPACKU CBOUX
coenuHenuid. [Ipoctoe BemecTBo A mpejacTaBisieT coO0M MeTasul, YCTOMYUBBIA K
OKHCIICHHIO Ha BO3AyXe. Tak Kak 3TOT MeTajul MacCUBUPYETCS MpHU JEHCTBUU
a30THOM KHUCJIOTBI, OOBIYHO €T0 MEPEBOAST B PACTBOPUMYIO (HOPMY C ITOMOIIHIO
niesouHoro rwiaBieHus. [lpu mmaBmenun cmecu TBEpAoro A, KOH u KCIO;
obpasyercs xénroe coenuaeHne b (peakuus 1). [Ipu nmoakucinenuu pactBopa b
CEepHOM KHCIIOTON oOpasyeTcsi opaHkeBoe coequHeHue B (peakmusi 2), mmipoko
UCIIOIBb3YEMOE KaK OKHUCIUTENIb W SIBISAIONICECS NEPBUYHBIM CTaHAAPTOM JIJIst
OKHCIIUTENIbHO-BOCCTAHOBUTEIILHOTO TUTPOBaHMS. B pacTBope, MOAKUCICHHOM
cepHOW KuCI0TOM, B MOXeT OBITh BOCCTAHOBJIEHO CEPHHUCTBIM Ta30M [0
coenunenus I' 3enénoro neera (peakums 3). Eciu BoccranoBinenue b npoBoauTh
B IIEJOoYHOM cpene mnpu mnomomu ruapasuHa  (N;Hg), MOXHO TOIy4YuTH
pacTBopuMOE B Boje 3es€Hoe coenunenue J (peakumus 4).

[Tpu noGaBnenuun k B n30bITKa KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI 0Opa3yeTcs
KpacHoe coenuHeHue E, uMmeroliee noamMmepHoe cTtpoeHue (peakumsi 5). Ecim
n06aBuTh kK cMecu B ¢ ceproit kucnoroii TBEpaI KCI, MOXHO TOIy4nTh KpacHoe
aeryyee coeauHeHue K (peakumst 6), Moiekyiga KOTOpOro umeer (opmy
HMCKaXKEHHOTO TETpaldapa.

Opnoil w3 HaubOoJee WHTEPECHBIX peakuuid coenuHeHuss B saBiseTcs
B3aMMOJIEMCTBHE C IMEPOKCHUIOM BOIOPOAA. B mpUCYTCTBMM CEpHOM KHUCIOTHI U
nupuguHa (CsHsN)  oOpasyercst  sipko-CHHEE COCIMHEHHE 3 ¢  MacCOBBIM

conepxkanuem 31eMenTa X 24.64% (peakuus 7).

1. Omnpenenure »smeMeHT X U coenMHeHus A-3, yduTBIBasg, 4YTO BCE
3amu¢poBaHHbBIC COSAMHEHUS COACPIKAT AMeMeHT X.

2. Yrto B mepeBojie 03HAYAET Ha3BaHKE deMeHTa X?

3. Hanmmme ypaBHeHus peakumii 1-7.

4. Kax Ha3bIBalOT cMech B ¢ cepHoii kucnoToi B 1abopatopun?

5. N300pa3ute CTpyKTypy MOHOMEPHOTO 3BeHa coenuHeHus E.

3ananme 2.

["a3000pa3ubie BemecTBa A-F B Buae cmecell pa3inyHOro coctaBa MPUMEHSIOTCS

IJI1 CMHTC3a NCHHBIX IIPOMBIINIJICHHBIX ITPOAYKTOB. I/IH(I)OpMaHI/IH O COCTaBC
CTCXHOMCTPHYCCKUX cMmecel u IMPOAYKTAX CUHTC30B ITPUBCACHA B Ta6J'H/II_ICI



Cmech IlnoTHOCTHL cMecH OcHoBHOM ITo0ouHbIH
(n.y.), r/an MPOAYKT NMPOAYKT

A+B 0.380 C —

A+D 0.476 M — (mpumecu E, W)

C+D 1.005 P W

C+E 0.737 P A

F+C 1.161 U W

N3BectHO, uTOo mpoaykTel cuHTeza M, W u P mpu H.y. mpeAcTaBisioT coOoi
KUAKOCTH, U — KpUCTAJUTMYECKOE BEIIECTBO.

1. Yeranosure popmynsi razoB A—F u npoaykroB cunteza M, W, P u U.

2. 3anumure YypaBHEHHUS IISITH PEAKIH, COOTBETCTBYIOUIMX OOPa30BAHMIO
OCHOBHBIX MIPOAYKTOB CHHTE30B.

3. UyTh BbIlIIe KOMHATHON TeMIlepaTypsl P mepexoauT B ra3000pa3Hoe COCTOSHUE,
oOpa3ysd mapbl IUIOTHOCTBIO HECKOJIBKO HMKE IUIOTHOCTH BO3Ayxa. Paccuuraiite
IJIOTHOCTH 3TOTO BemecTsa npu 47 °C u naBneHuun 740 MM pT.CT.

3aganmue 3.

Hecmotps Ha TO, 4TO peakuuro npespaieHus Beniectsa A B C OTKpBUI YUCHHUK
A.E. ®aBopckoro B.H. MnarbeB, HbIHE OHa HM3BECTHA MO JpYrod (amuiven.
[Ipouiecc ObLT yCOBEpPUIEHCTBOBAH W MOCTABJIEH HA MPOMBIIUICHHBIE PEIbCHI,
MOCKOJIBbKY BemiecTBo C BaKHO U1l MMPOM3BOJCTBA PE3UHBI. [l €ro mosydeHus
HEOOXOIMMO COeAMHEHUE A, KOoTopoe oOpasyeTcss B mpouecce (epMeHTauuu
LEJUTIONIO3HBIX MAaTepUaioB WK caxapa:

ZHO, A1203
+
BT A 425°C
1. TlpuBenute ctpykrypHbie dopmynsl coenuHeHuii A-C. [lpuBenute emé Tpu
OJTHOCTAJAMIHBIX CIIOCO0A MOJIYYCHHS BEIIECTBA A.

JIPOKIKHA

CgH 5,04 C

2. Hanmummre ypaBHeHue peakiuu npespamieans A B C 1 pamMIiInio poCcCUiiCKOTo
XUMHKa, B YECTh KOTOPOIO OHA HAa3BaHa.

[Tonyunts C MOXHO M JPYrUMHU clocoO0amu, HampuMmep, B3SB B KayeCTBE
MCXOJHOTO BEIECTBAa OJIMH U3 M30MEpPHBIX nuoOpomankaHoB D umu D’ ¢ 6pyrro-
dbopmynoit C4HgBr, u noneiicTBoBaB Ha HUX CIIUPTOBBIM PACTBOPOM IIETIOUH:

NaOH
D wu D! —>

ROH
C4H8Br2



3. [IpuBenute cTpykrypHbie popmyibl coeaunenui D u D’.

4. Emé onun uzomep ¢ ¢popmynoni C4HgBr,, D”, oOpasyercs npu nmpucoeamHEHUN
OpoMa K alkeHy U He SBJISICTCS] ONTUYCCKU aKTUBHBIM (MOJIEKYJIa IMEET IJIOCKOCTh
cummMerpun). [Ipu 3ToM ero mcnosnb3oBanue i nonydeHus C HerenecooopasHo.
[TpuBenute cTpykTypHBIe hopmynsl D” 1 oCHOBHOTO MpOAyKTa, 00pa3yromerocs
u3 Hero BMecTo C mpu AeicTBHM CIUPTOBOTO PAcTBOPA MISIOUH.

OmarM W3 MOOOYHBIX TMPOAYKTOB pEaKuu (HEPMEHTAIIMN SBIISIETCS TOMOJIOT A,
snoutoe coemuHenne E. Haumbonee pacnpocTpaHEHHBIM —MPOMBIIIICHHBIM
CIIOCOOOM €ro TMOJYYEHHS] CIYKUT B3aUMOJEHUCTBUE JBYyX HEOPTraHUYECKUX
BemiectB F u G, rasoB nerde Bozmyxa. Toxcuunoe nerictBue E oObsicHseTcs TeM,
YTO TPOAYKTBI €r0 OKHCJIEHHS B OPraHW3ME IOBPEXIAIOT 3PUTEIBHBIA HEPB,
yraetaror [{THC u MoryTt npuBecTd K JieTalibHOMY ucxoay. OnrcaHHbIe NPOLECCHI
MOYHO ITO3TAIHO OMMUCATh B BUJIE CXEMBI.

Ni [0] [O] [O]
400°C, 0,1 MHa> E H 1 B

F +G

5. [IpuBeaute cTpykTypHBIE (hopMyIbl BemecTB F-1.
3ananue 4.

TBEpapic BemiecTBA C PA3BHTOH IOBEPXHOCTHIO CIHOCOOBI B 3HAYUTCIBHOM
KOJIMYCCTBE TMOIVIOMIATh Ta3bl. TakoW TMpoIecCc Ha3bIBacTCA ajcopOIuei, a
y4acTBYIOIIME B HEM TBEpHAble BelmiectBa — copOeHTamu. [Ipu MOCTOSHHOM
TEMIIepaType KOJWYCCTBO IOIVIOMIEHHOTO Ta3a N 3aBHCHT OT JIaBJICHUSA
CIICIYIOIIHNM 00pa3oM:

K-p
max 1+ K . p1
€ Nmax — MAKCHMAJIbHOE KOJIMYECTBO T'a3a, KOTOPOE MOXKET MOMIOTUTE copOeHT, K
— KOHCTaHTa paBHOBECHS aJICOPOIIUH, P — PABHOBECHOE JaBJICHUE Ta3a.

n=n

HexoTopsiit copOeHT xapakTepusyeTcs KoHCTaHTou ajcopoiuu K = 5.0- 10° IIa™.

1. Tlpm kakoM paBHOBECHOM [IaBJICHMHM Ta3za Oymer ancopoupoBano 90% ot
MaKCHUMaJIbHO BO3MOXKHOTO €ro KoJImuecTBa?

[Tpu uccnenoBanum aacopOLMU a30Ta HA HEKOTOPOM MOPUCTOM MaTepuaje Maccoi
0.434 r mpu 250 K noiayymnu creayrolyr 3aBUCMMOCTh MAacChl MOITIOIEHHOTO
BELIECTBA OT JIaBJICHUS a30Ta:

p/Ila 5000 8000 12000 18000 ?
m mori. Ny / Mr 131 ? 224 269 300




2. Paccuuraiite mo 3TUM JaHHBIM BeMMYHMHBI K B Npa (B MOJB) IS JAHHOTO
oOpasra.

3. Brrauciaure 3HAYCHHA, KOTOPBIC IOJIKHBI PACIIOJIararbCs B Ta6J'II/IHe Ha MCCTC
3HAKOB BOIIPOCaA.

BenuunHa Ny COOTBETCTBYET CIilydaro, KOTJIa BCSl TOBEPXHOCTh COpOEHTa
2
paBHOMEPHO TMOKpPBITA MOJEKYIaMH aJacopOupoBaHHOrO rasa. M3eectHo, uro 1

2
MOJIEKYJIa a30Ta B CPeJHEM 3aHMMaeT Ha IOBEPXHOCTH IuIomans 16 A,

4. Hcnonp3ysh TMOJYYEHHYI) BaMU BEJIUYMHY Npax, PACCUUTANTE YIAETBHYIO
2
IJIOMIA b TTOBEPXHOCTH MCCIIEIOBAHHOTO 00pasia (M“/1).

AgncopOIss B ONMMCAHHOM OIIBITE XapaKTEPH3yeTCs W3MCHCHHEM SHTAJBIINNA B
220.0 x/I>x/MOIB.

5. Kakoit 3HaK nMeeT BeIMUUHA SHTATBIUU afcopOImu? OTBET OObSICHUTE.



11 knacc
3apanue 1.

OneMeHT X, peyb 0 KOTOPOM MOWJET B 3TOM 3a/1a4ye, BIepBbIe moiaydeH B 1808 romy
dbpanny3ckumu xumukamu, JIyu I'eii-Jlroccakom u JIyun Tenapom. Uepes HECKOJIBKO
MmecsiteB X 0bu1 nomydeH ['emdpu J[oBU ¢ momoipio aexTpoian3a. B Haiie Bpems
ATOT AJIEMEHT SBJISIETCS OYECHBb BAXKHBIM: €r0 COCIUHEHHS TPUMEHSIOT B CEIbCKOM
XO3SIUCTBE, DSJEKTPOHUKE, MPU M3TOTOBJICHUU KOMIIO3UTOB, B OpPraHHUYE€CKOM
cunte3e. [Ipu oueHb HU3KOM TemIepaType M TMOBBIIIEHHOM JaBICHUU TMPOCTOE
BEILIECTBO, OOpa30BaHHOE »dJIEMEHTOM X, TEPEeXOAUT B CBEPXIIPOBOJIAIIECE
COCTOSIHUE.

X ¢ropupyercs BONIM3M KOMHATHOM Temmeparypsl, yxe npu 30 °C (p-yus 1).
[TonydyenHoe BemecTBO A MpU HOPMAIbHBIX YCJIOBHUSX TMPEACTABISIET COOOU
O€CIIBETHBIN YIYILIUBBIN Ta3, XOPOIIO PACTBOPSIOUIUICS B BOJIC U Pearupyromuii
c Helt (p-yus 2). Taxxke A sSBIsIETCS CUIBHOM KUCIOTOM JIbloMca, MPUMEHSIOIICHCS
B OPraHUYECKOM CHHTE3e, Ipu peakiuu ¢ HF obpasyromeli cuiibayto kucnory B ¢
pPKy = 04 (p-yus 3). CrexuomeTpusl coeauHeHMH X ¢ MeTaUIaMH KpaiHe
pasHooOpa3Ha. Hampumep, npu peakuuu ¢ TopueMm (p-yus 4) TOTy4daroTCs
¢duoneroBo-kpacHeie kpuctamuiel C (MonbHas nmons Th B C paBra 14.29 %),
NPUMEHSIOIIMECS B KaU€CTBE MaTepuaia Karoa B TEpPMOIMUCCUOHHBIX TpyOKax.

[Ipu cropanuu 0.1000 r X B TOKE KHUCIOpPOJa C OBICTPBIM MOCIEAYIOIIUM
OXJIaXKIeHHEeM o0pasyetcst amopdHbIit okcua D (p-yus 5). MeTonoM rpaBUMETpUn
OBLJIO OMNpENETICHO, YTO MPHUPOCT MACChl MO CPABHEHUIO C MCXOIHOM HaBECKOH
coctaBui 222 %. BemectBo E ucnons3yeTcst B kauecTBe yI0OpPEHUS U MEPEXOTUT
obpatao B D mocpenctBom HarpeBanus (p-yus 6), oqHaKoO TpU 3TOM oOpaszyercs
MHOXECTBO MPOJYKTOB IOJMKOHICHCAIIUK, OAMH M3 KOTOpeix — F (p-yus 7),

noTepsi Macchl TBEPAOI0 BelIecTBa NpU 0O0pa3oBaHUU KoToporo u3 E cocrasnser
36.41 %.

Taxoke mpu momormu BeniecTBa D B JBe cTaguu CUHTE3UPYIOT OJHO U3 HIMPOKO
IPUMEHSEMbIX B OpraHM4YecKkod Xumuu coeauHeHud, H. ChHauyana npoBoasT
BOCCTAHOBUTEIBHOE XJIOpUpOBaHUE D B mpUCYTCTBUM yIIepoa, a MOoTyYUBIIUNCS
nponykt G BBomaT B peakiuio ¢ NaH (p-yuu 8 u 9). UsBectHo, uro Bemectso H
TUAPOJIM3YETCS MapaMH BOJbI MPU HarpeBaHUW N0 mnpoaykra |, comepskaiiero
16.41% X o macce (p-yus 10).

1. ITpuenute Gopmynsl anemenTa X u ero coequHeHuit A-1.

2. Hammummure ypaBHenust peakiuii 1-10.



3aganue 2.

CubHYIO HeopraHudeckyro kuciotry X (HE coumepkailyrdo B CBOEM COCTaBe
yriepoaa) B TMPOMBIIIJICHHOCTA TONYYar0T PEAKIUeH MEeXIy BEImECTBOM A H
oe3pogHoit H,SO,; (peakums 1). E€ Taxke MOXHO MOJYyYHTh peaKIMEH IBYX
OuHapHBIX Heopranudeckux BeniecTB b u B (peakuus 2). B pactBope kucimora X
CYIIIECTBYET B BHJIC I[BUTTEP-HUOHA.

[Ipn KunsuyeHHMM B pacTBOpe IIENOYM BEMIECTBO A BbenseT ra3 b, a mpum

KUIISTYEHNH B pacTtBope Kuciorel — ra3 I'. MaccoBas nmons azora B BemecTse A
paBHa 46.65 %.

1. Ompenenute BemectBa X, A, b, B u I' 1 m3o0pasure cTpykrypHyo Gopmymry
UBUTTEP-UOHA X.

2. Hanmumure ypaBHeHust peakiuii 1 u 2.

Camo BemecTBO A BIEpPBbIE OBUIO CHUHTE3UPOBAHO HW3BECTHBIM HEMEIKUM
XUMUKOM B miepBoi monoBuHe XIX Beka u3 Heopranuueckoi comu /. Cons E,
Croco0 TMOJIyYeHHsS] KOTOPOH MPHUBEACH HAa CXEME HUXKE, COACPKUT TOT K€ aHHOH,
410 U coutb

B+XK=3+..
3+KOH=H+ ...
I/I+02:E

JlOmOIHUTENIFHO U3BECTHO, YTO:

e K — roprounii ra3, MoJ€eKyJia KOTOPOTO UMEET TETPAAPUUECKYIO TEOMETPUIO;

e peakuus noaydenus 3 nporekaet mnpu 1200 —1300 °C;

® BO BCEX TpEX peaklIMsIX Ha CXeMEe He yKazaHbl KOA(D(PUIMEHTHl mnepen
BEILIECTBAMH.

3. Onpenenure Bce Hen3BecTHbIE BemecTra I — U.

4, HazoBute (hamMmimio XMMHUKA, BIIEPBBIC OCYIICCTBUBIIEIO CHHTE3 BEIECTBA A
n3 conu /.

3aganmue 3.

BemectBo X MIMPOKO paclpOCTPaHEHO B MPUPOJIE U SIBISETCS MPOMEKYTOUHBIM
COCIMHEHWEM B OMOXMMHMYECKUX Tporieccax. Jljisi omnpeneneHus CTPYKTypbl
BelllecTBa X €ro MOJBEPIIIM O30HOJU3Y C TOCJEAYIOIIMM BOCCTAHOBJIEHUEM B
cucreme ZnN/CH3COOH, B pe3yibrare yero mojaydusid CMech coequHenuii A, B u
C B MOJIBHOM COOTHOIICHUH 4:1:2, COOTBETCTBEHHO.



1.0,
e + B +
X 2.7Zn, AcOH A C

BemectBa A 1 B MOXXHO MOJTyYUTh MO HIXKECIIEYIOMIEH cXeMe:

D
HCI
H,O
1.1 5x8 BuLi 1. CuCl, NH;, 1. KOH,, H,
- e —— —= G
I < CH;l H <5 FecNy] E 2 25ksCH0 F —ac
+
: >-H0 CrO;
LlNH(CHz)zNHZ Py! HCI
NH;(CH,),NH,
B

H;0" 1. Sia,BH
f
Z N oo Kzmo, T A

1. YcranoBute cTpyKTyphI BemecTB A-K, eciu u3BeCTHO, YTO:

e Coenunenue C sBusercs OIHUM U3 NPOAYKTOB KYMOJBHOTO CHUHTE3a U
conepxut 62.0 % yriepoja 1o mMacce;

e BemectBo E wMoxer ObITh MOMyYye€HO THJIPOIM30M M3 Bemectsa D,
conepxamiero 37.5% yrmepona o macce;

e A mnpexacrasiseT coO0H MPOAYKT NPUCOEIMHEHUs BOAbl K K MpOTUB NpaBuia
MapkoBHHKOBA.

BemectBo X MMeET CUMMETPUYHBINA YINIEPOAHBINA CKEJIET, HE COAEPKUT TPOMHBIX
CBS3€U M IIPU KAXKJ0U JIBOMHOU CBSI3U COAECPKUT METUIIbHBIN 3aMECTUTEIIb.

2. OnpenenuTe YUCao TBOMHBIX CBSI3eH B COCTMHEHUN X.

3. YcranoBute crtpoeHme coenuHeHuss X (0e3 yuyeta mHC-TpaHC-KOH(PUTYpaluu
JIBOMHBIX CBS3EH).

3aganue 4.

H,X u H,Y — u3zomepHble IBYXOCHOBHBIE KHUCIOTHL. B Tabmuue npuBeaeHb
KOHCTaHThI IUCCOLMAIIMN ITUX KUCIIOT:

Kucnora Ka1 Kao
H,X 1.26-10 ?
H,Y 9.33-10™ 3.63-10°




1. Paccunraiite Benmunny pH 10° M pactBopa H,X (pacmeop I). Jluccouuarueit
110 BTOPOU CTYNEHH MPH pacy€Te MOKHO peHeOpeyb.

Pactop Na,X kornentpauweit 8.50-10° M (pacmeop 2) umeer pH = 9.00.
2. Paccumraiite Benmuuuny Ky, s HoX.

3. B xakoM 00BEMHOM COOTHOIICHMHM HY)XHO CMeIIaTh pacTBOpbl | u 2 s
NOJTy4eHUs! HelTpanbHOTro 3HaueHus: pH?

4. Paccumtaiite MomspHble KoHueHTpammu Gopm H,Y, HY u Y* B 0.050 M
pactBope H,Y, monmenouennoro NaOH go pH = 3.50.

[Tpu nmoaHoM cropanuu 1.16 T cmecu TBEPABIX Ho X 1 H,Y 6b110 momyueno 896 mu
yraekucioro rasa (1.y.) u 0.36 ma H,0.

5. Ycranosure Opyrro-popmynsl HoX u H,Y u mpuBenute ux CTPyKTypHBIE
dbopMyIIBl, €CIM JOMOJHHUTEIBHO H3BEeCTHO, 4To mpeBpamieHus H,X B H,Y wu
00paTHO MOXHO OCYIIIECTBUTH MPU MOMOIIU OOJIYISHHS CBETOM.



