59-s1 BcecuOupckas oTKpbITasi OJIUMINAA IIKOJIbHHUKOB
Bropoii oréopounsiii 3Tan 2020-2021 yu. roaa
BQoOll Penrenust 3axanuii mo XuMuu

11 kaace

3ananue 1. (aBTop A.C. Uybapos).

1. Tabmuia Ma3sypca HarsSITHO JEMOHCTPHPYET THUIIBI (KJIacChl, OJI0KH) SJIEMEHTOB: S-, P-, d- u f-anemenTsl. B 3101 Ta0-
JIMIIE XOPOIIO BUIHBI 3JICKTPOHHBIC aHAIIOTH 3JICMEHTA, M MOYKHO JIETKO ONPEACIATh 3JICKTPOHHOE CTPOSHHE aToMa.

2. COOTBETCTBHS 3JIEMEHTOB OMHUCAHUIO U XUMUYECKUM pCaKkuusaIM:

Ne | Dnement | Peakuus

1 Fe a 2K,FeO, + 16HCI = 4KCI + 2FeCl; + 3Cl, + 8H,0

2 TI e 2TICIl; + 3Na,S = Tl,S + 6NaCl + 2S

3 F 0 2NaOH + 2F, = 2NaF + OF, + H,0

4 Sn B Sn + 4HNO; = H,Sn0O; ($-SnO,xxH,0) + 4NO, + H,0
5 B K 4H3BO; + 2NaOH = Na,B,0; + 7TH,0

6 Ag P 2AgN03 = 2Ag + 2N02 + 02

7 Al T A|4C3 + 12H20 = 4A|(OH)3 + 3CH4

8 Se u 2AuU + 6steO4 = AUz(SeO4)3 + 3H28€O3 + 3H20

9 | Hg 3 Hg(NOs), + 2NaF + H,0 = HgO + 2NaNO, + HF

3. Ypasuenus peakimii [1]-[6]: [1] 4TI + O, = 2TI1,0; [2] TI,O + H,0O = 2TIOH,;
[3] Ag + 2HNO; = AgNO; + NO, + H,0; [4] 2Al + 6H,0 = 2AI(OH); + 3H,;
[5] 2Al + 6HCI = 2AICI; + 3Hy; [6] 2Al + 2NaOH + 6H,0 = 2Na[AlI(OH),] + 3H..

OTBeThI Ha BONPOCHI, TPUCYTCTBOBABIIHE B TEKCTE 3a/1a41 TIPU OMHCAHUSIX 3JIEMEHTOB:

Munepain NUPUT UCTIONB3YETCsl U1 TOITY4EHHsI CEPHON KUCIIOTHL.

OTHOCHTENbHAs aTOMHAs Macca (propa (T.e., [0 CYTH, Macca M30Tomna ~F) 0Ka3ajach MEHbIIE GIIDKANIIEro Ieoro
3HaveHns 19 a.e.M. M3-3a TOTrO, 4TO MpH 0Opa3oBaHKH sapa °F medeKT Macchl B pacueTe Ha OMH HyKJIOH OKA3ajics
GoJIbIIe, YeM COOTBETCTBYIOMIHI d((heKT, COMPOBOKAAONIHIT 0GpasoBanue siapa ~-C.

Ipu Temneparype Hike 13,2 °C cTabuiibHbIM sBseTCS He OOBIYHOE GEI0e ONOBO (f-0NOBO), @ €ro Apyras ajio-
TponHas MOAUDUKAIHS CEpOe OJIOBO ((-0JI0BO), OTIMYAIOIIASCS OoJiee PHIXJION KPUCTAUTHUECKON cTpyKTypoil. [lpu
MOHW)KEHUH TEMIIEPaTypbl HUKE ITOTO 3HAYCHUS B CTPYKTYpE OJIOBSHHBIX M3JIEUH HaYMHAETCS MepecTpoiKa, MpH-
YeM CKOPOCTb 3TOTO IpOIlecca TEM BBILIE, YEM MEHbLIEC TeMIlepaTypa. MakCUMaJIbHOTO 3HAYEHHUs] CKOPOCTh MpeBpa-
meHus GEoro oNoBa B cepoe jocTuraet npu Temmeparype -39 °C. BclencTBie 3TOr0 Ha CHIIBHOM MOPO3€ OJIOBSH-
HBIE W3JICTIHSI Ha TJ1a3aX PacChIMaroTcs, MPEBPaIasCh B CEPBIH MOPOIIOK. DTO SBICHUE IMOIYYHIIO HA3BAHUE «OJIOBSH-
Hasl 4Yymay. 3aIIUTUTHCS OT HErO MOKHO CIUIABJICHHUEM OJI0BA C JAPYTUMHM MeTaulaMu (JIETHPOBaHHMEM), HApUMeEp,
MEJbI0, BACMYTOM, CBUHLIOM HJIH CypbMOM.

AJNIOMHHUI HE pearupyeT MpH OOBIYHBIX YCIIOBHSX C BOJOW M3-3a MPOYHON OKCHIHOW IUIEHKH Ha €r0 TIOBEPXHOCTHU
(maccuBanuy MOBEpXHOCTH). Ecin yanmnTh OKCUIHYIO IJICHKY B OTCYTCTBHM KUCIIOpOJia (HAapUMep, IOJI CII0EM PTY-
TH), AIIOMUHHH JIETKO pearupyeT ¢ BOJIOM.

Cucmema ouenuesanus:

1. Tun snemenma, anekmpoHHvIe AHANO2U U dNIEKMPOHHOe cmpoenue no 0,5 6. 0,5*5 =15 6.

2. Bepnas napa nomep-asnemenm u snemenm-pearxyus no 0,5 6. (0,5+0,5)*9 =94.

3. Bepuvie koaghguyuenmul 6 ypasuenusx peaxyuii a-u no 0,5 6, ypasnenus peaxyuii | 0,5%9+1*6+1*5 = 15,5 o.
[1-6] no I 6., nonyuenue cepnoti xuciomol, Oeghekm Maccol, aLIOMPOnUs 01084, 3d-
Wuma om «0N08AHHOU YYMbLY, NPOUHAS OKCUOHAS NAEHKA antomMunusa no 1 6.

Bcezo: 26 dannoe.

3ananue 2. (aBTopel E.Jl. CToasipoBa, U.A. I'apkyan, B.A. EMeabsiHOB).

1. Kak n3BecTHO, 30J10TO — TOBOJBHO MATKUH MeTait. [Ipu "mpobe Ha 3y0" Ha mepBoii MOHETE I0JKHA ObliIa OCTAThCS
BMSITHHA (MJIM Ta K€ IIapanvHa), BHCUIHAN BUJI MeTala o]l KOTOPOW HUYEM He OTJINYAjIcs OT MeTajlla Ha IOBEPXHO-
CTH MOHETBHI.

J171st BEIYMCIIEHNST MacChl 30JI0TOTO OCTaTKa, MOJMYYEHHOTO allXMMUKOM, BBIYHCIMM MacCy MOHETHI, & IIOTOM yM-
HOXXHM €€ Ha MaCCOBYIO JIOJIO 30JI0Ta (MJIM BEIYTEM PACTBOPEHHBIN OCTATOK).

Myoners = 1,25/(1-0,9167) = 15,0 r. ma, = 15*%0,9167 = 15-1,25=13,75 .
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Eciu w3 ycnoBusi He OYEBHIHO, YTO AIXUMHK B3sUI JUIS PACTBOPEHUSI OONBIION M30BITOK a30THOW KHCIOTHI,
MOKHO JIETKO MPOBeCTH OLEHKY: 1,25/M yeranma << Vhnos = 50%1,367*0,6 = 41 moib.

ITo onrcanuio (CHHUI PacTBOP HUTpaTa, CBETIIO-TOJYOOM THAPOKCH I, YePHBINH OKCHJI, MHTCHCHBHO OKpaIlICHHBII
B CHHE-(DMOJICTOBBIN IIBET aMMHAYHBIN PAacTBOP) MOXKHO YTBEPXKIATh, 9TO MeTaim X — Meab. bypelii Ta3, oopa3yro-
IIUICS B PeaKIiy MeTallja ¢ KOHIICHTpHUpoBaHHOMH (60 %) a30THOM KHCIIOTOM — AHOKCH]I a30Ta.

Vpasuenns peakumii: Cu + 4HNO; o, = CU(NO3), + 2NO,1 + 2H,0 [1];

2N02 + 2NaOH = NaNO3 + NaNOZ + Hzo [2], CU(N03)2 + 2NaOH = CU(OH)zl + 2NaNOQO; [3],

Cu(OH), iad CuO + H,01 [4]; Cu(OH), + 4NH; = [Cu(NHs)4](OH); [5].

2. YBelIM4YeHHe MacChl TPYOKH CO IIEIOYbI0 MPOM30IILI0 UMEHHO 3a cyeT Macchl NO, (o0pasyrommasics B Xoae 3TOM pe-
aKIMW BOJIa TAKXKE OCTAHETCS B TPYOKE BCJICJCTBHE BBICOKOW TMTPOCKOIMMYHOCTH TBEPJOW IICIIOYH, KOTOPOH 00JIb-
moi u30eITOK). KommuecTBo pacTBOpuBIIEHcs Mean Ve, = 1,25/63,5 = 0,0197 Mo, KOJIHYECTBO BBIACIUBIICTOCS
NO, 2*0,0197 = 0,0394 mons. YBenudeHHe MacChl TpyOKH co menoubio (Macca NO,) 46*0,0394 = 1,81 r.

Ecnmm omm609HO TOCYHUTATE, 9TO BO/IA HE 33/IEPIKUTCS CYyXOH IIEI0UbIo, moxyantcs (46-18)*0,0394 = 1,1 1.

3. Macca crHero pacTBopa BKIIFOUAeT B ce0st CyMMY MAacC a30THOM KHCIOTHI M MEIH 3a BEIYETOM BBIIEIUBINETOCS THOK-
cuza a3ora. Macca a30THOHM KUCIOTBI M .y, = 50%1,367 = 68,351, M ,,, = 68,35+1,25-1,81 = 67,79 . Macca conu (HUT-
pata menu) B 3ToM pactBope 0,0197*(63,5+2*62) = 3,69 r, ee maccoBas noist ® = 3,69/67,79 = 0,0544 vnu 5,44 %.

4. Konn4aecTBO HUTpAaTa MEIH B ToJIOBHHE cuHero pacteopa 0,0197/2 = 0,00985 mons. CpenHsis MoJIsipHas Macca 1o-
Jy4eHHOro Kpucramioruapara 2,82/0,00985 = 286,3 r/mMosib. 3a BbIUETOM MacChl OC3BOJHOTO HHTpaTa MEAH
(63,5+2*%62 = 187,5 r/mMonb) noiaydaercs 98,8 r/MoJib, UTO COOTBETCTBYET 98,8/18 ~ 5,5 Moseli BObI HA OJMH MOJIb
0e3B0/1HOI conn.

AnxuMuK 001yBaJl TIOJYYCHHBIC KPUCTAJLIBI TOPSYUM BO3AYXOM, YTOOBI B MEPBYIO OYepeab M30aBUTHCS OT OCTaTKa
KOHIICHTPUPOBAHHON a30THON KHUCIOTHI, KOTOpas B M30BITKE COJEpKallach B MAaTOYHOM pacTBope. OTHOBpEMEHHO OH
M30aBWIICA U OT <JIUIIHEN» BOJBI, IPHYEM B OIMMCAHHON CHTYallMH MPAKTHYECKH HEBO3MOXKHO HE «IIEPECTapaThCsy.
Kprcranmsyromuiics pu Temmepatype Hivke 24,4 °C HUTpaT Mexu COepKUT 6 Moeil KpHCTAIUIH3aLHOHHON BOJBL,
a y aJXMMHKa HOJYy4YUJIOCh 5,5, UTO O3HAYAET, YTO MOJYYEHHBIH KPUCTAIUIOTMAPAT OKA3aJCs CIErKa “mepecylieH» B
MIPOIIECCE «OTAYBA» a30THON KHUCIIOTHI

5-7. JlemeBbrii Mmetaisn Y, IPUTITUBAIOIINICS K MAaTHATY M PACTBOPSIOIINICS B COJISTHON KHCIIOTE ¢ 00pa3oBaHUEM 3e-
JICHOT'O PacTBOPa, KOTOPBIH CO IIEIOYBI0 JaeT OYpEroIHiA Ha BO3AyXe THPOKCHI, — 3TO JKeJe30.

Keneso He pacTBOpsieTCs B KOHIEHTPUPOBAHHON a30THOW KMCIIOTE, IOCKOJIBKY OHO B Hel maccuBHupyercsi ¢ o0pa3o-
BaHHEM ILIOTHOM IUIeHKU Fe30,4, IpemsaTcTByIoNel ero qanbHerIeMy OKHCIIEHHIO B PACTBOPEHHUIO.

Vpasuenwus peaxuuii [8] — [10]: Fe + 2HCI = FeCl, + H,1 [8]; FeCl, + 2NaOH = Fe(OH),| + 2NaCl [9];

4Fe(OH), + O, + 2H,0 = 4Fe(OH); [10].

Brruncium macey jkese3a B MOHETE 0 KOJIMYECTBY BbIACIUBIIETroCs Bogopoaa. Ouo pasHo 2,69/22,4 = 0,12 mois. To-
I/1a Macca pacTBOPEHHOTO xene3a coctaBut 0,12*56 = 6,7 r.

Io YCITOBHIO, MOHETHI OIMHAKOBBIC [0 Pa3Mepy, a IIOTHOCTS 3010Ta (19,32 r/cm®) Gombire mioTHOCTH Kenesa (7,874
r/em®) B 1Ba ¢ umEMM pasa. CoGCTBEHHO, U3 6€3 STHX CIPABOYHBIX JAHHBIX HAIIH OLEGHKH MACChl MOHET TOKE OTIIH-
yatorcst 6ojiee, ueM B JiBa pas3a (15 T 1 6,7 T — pU COCTaBJICHHUH 33/1a41 aBTOPBI OTTAIIKUBAJIMCH OT pa3Mepa COBpeMEH-
HOU 5-pyOieBoii MoHeThI). Takyro pa3HHIly B Maccax JISTKO MOXKHO MOYYBCTBOBaTh U 0€3 BECOB, IIPOCTO OLICHUBAS MX
TSDKECTh «HA PYKEY.

8. buHapHOe coeuMHEHNE A TpH NMPOKAIMBAaHMK O€3 JOCTYIIAa BO3AyXa JaeT MPOCTOE BEIIeCcTBO B, 0YeHb Mmoxokee Ha
cepy, u apyroe ounapaoe coenunenue b. IlpokanuBanre n A, u b Ha Bo3ayxe NPUBOIUT K 00pa30BaHHUIO Ta3a, OUCHb
ITOXO0’KEr0 HA CEPHUCTHIN: PE3KHI KUCIIBIHM 3aIax 1 00eclBeYMBaHKME pacTBOpa nepManranarta Kaiaus. CiieqoBaTenbHo, U
A, u b comepxxar cepy M ABISIOTCS CyJb(uaaMu MeTaiia Z, Py MPOKAJTUBAaHUN KOTOPBIX Ha BO3IyXe 00pa3yeTcs OK-
cun atoro meramia I (mpokanuBaHue 3TOT0 OKCHIIa B Bojiopoie naet meramt Z). Crienoarensro, B — cepa, 1 — SO,.

YcranoBuMm mMetait Z 1o ero coxepxanuio B okcuze. [lycrs ero ¢popmyna 6ynet Z,0.

oz = 0,0788/0,1 = 0,788 = 2M2/(2M2+16K), otkyna Mz = 29,7k. EquHCTBeHHOE pa3yMHOE pellieHHe, OTBEYA0-
iee YCIOBHIO 3ajau, rosydaercs npu K = 4, Mz = 118.8. Orcroma Z = Sn, I = SnO,.

Beruncinm cocras BemectBa A. [lycts ero popmyna 6yaer SnS,. Ilpu ero npespamiennun B SN0, tepsercs 17,54
% Macchl, clemoBaTelbHO, MoJsApHas wacca SN0, cocraBmger 100-17,52 = 8248 % or A. Torma
(118,7+32)/(118,7+32x) = 0,8248, otkyna X = 2, A = SnS,. [Toreps maccer 17,54 % - 310 32 T Ha KX MO SNS,,
CJIeIOBATEIbHO, ITPH MPOKATMBAHUK OJHOI0 MOJIS SNS; 0€3 A0CTyIa BO31yXa TePAETCS POBHO OMH MOJIb aTOMOB Ce-
pel. Takum o6pazom, B — SnS.
9. YpaBuenus peakuwii [6], [7], [11] — [16]: SnS, + 16H NO3<K) 16NO,1 + 2H,SO, + SnOg*XHzO + (6-x)H,0 [6];

600 °
SNO*XH;0 + 6HCly = Ho[SCle] + (2+X)H;0 [7]; SNS; 5 SnS + S1 [L1]; SNS + 20, 5 SN0, + SO,1 [12];
SnO; + 2NaOH + 2H;0 = Na;Sn(OH)s [13]; 5SO; + 2KMnO, + 2H;0 = 2MnSO, + K;SO; + 2H;S04 [14];

SnS; + 30, —> SnO, + 250,71 [15]; SnO, + 2H, —> Sn + 2H,01 [16].

11 knacc, MmakcumyM 144 Gaia Jluct 2 u3 6



10. ToHuaiinTie JIUCTHI HACTOSIIETO 30JI0Ta, TAKXKE KaK U JUCYIh(U]] 0JI0BA, UCTIOIE3YEMbIC JIJIS 30JI0UYCHUS ITOBEPX-
HOCTEH, OOBIYHO HAa3BIBAIOT CYCAbHBIM (MHOTZIAa MYCCHBHBIM) 30J10TOM. M3 KHIKOCTEH, B KOTOPHIX OYAYyT pacTBO-
pAThCs 00a BelecTBa, MOKHO MPEJIOKUTE MAPCKYIO BOAKY (CMECh KOHIICHTPUPOBAHHBIX COJITHON M a30THOM KUCIIOT
B COOTHOIIICHUU 3:1), KOHIICHTPUPOBAHHYIO COJISIHYIO KHUCIIOTY, HACBIIICHHYIO XJIOPOM WJIM KOHIICHTPHUPOBAHHYIO CE-
JICHOBYIO KUCIIOTY.

Au + 4HCI + HNO; = H[AuUCl,4] + NO + 2H,0; 3SnS, + 18HCI + 16HNO; = 3H,[SnCl¢] + 16NO1 + 6H,SO, + 8H,0;
2Au + 3Cl, + 2HCI = 2H[AUCl]; SnS, + 8Cl, + 8H,0 = H,[SnCl¢] + 2H2804 + 10HCI,

200°C
2AuU + 6H,Se0, —— Au,(SeO,); + 3Se0, + 6H,0; SnS, + 8H,SeO, =S Sn(S0O,), + 85e0, + 8H,0.

Cucmema ouenueanusn:

1. Busmuna 1 6. macca ocmamka 2 6., meow 1 6., ypasuenus no 1 0. 1+2+1+1*5 =9 .
2. Veenuuenue maccol mpyoru co wenouwto 3 6. (bez yuema 600wt 1 6.) 3 0.
3. Bepno paccuumannas maccosas 0011 coau 3 0. (He yuem Maccul 8blOeausuie2ocs 3.

easa 1 6., ne yuem maccwl pacmeopusuieticsa meou () 6., HecMoOmps Ha Mo, Ymo éce om-
gemvl OYOYym OIU3KU C MOUHOCIBIO 00 OeCAMbIX).

4. Pacuem xonuuecmea KpUCmaniu3ayuoHHolU 600st 3 0., yoaieHue a30mHou KUCI0Mbl 3+2+1 =6 o.
2 6., 600061 1 6.

5. XKeneso 1 6., eco macca 2 6., naccusayus 1 6. 1+2+1=46o.
6. Ilo msocecmu 1 6. 16.
7. ¥Ypasuenus peaxyuii 8-10 no 1 6. 1*3=36.
8. Onoso 1 0., sewyecmsea A, b, B, I', /I no 1 6. 1+1*5=6 o.
9. Vpaenenus peaxyuii 6, 7, 11-16 no 1 6. 1*8 =8 6.
10. Cycanvnoe (myccuenoe) zonomo 1 6., Hazeanue u cocmag dxwcuoxocmu no 1 6., 1+1*%2+1*2=56.

ypasHenus peakyuii no 1 6.

Bcezo: 48 o6annoe.

3ananue 3. (aBTopel O.I'. CanbHukoB, B.A. EMenbsiHOB).

1. ITo onucanuio coequHeHns A (HBCT, MPOUCXOXKICHNE HA3BAHUA, JIEFKOCTh BO3TOHKH, HAaCTOHKa B aIITCUKE, JIobaBKa
K COJ'II/I) HCCJIOKHO IIOHATH, YTO IJICMCHT X-n3101 (I/IOIL), aA= Iz. ypaBHeHI/IH pCaKHHﬁ, XapakTEeprU3yromux XumMmu4e-
cKue cBoicTBa A 2P + 3'2 = 2P|3, |2 + 5F2 = 2”:5, |2 + 3C|2 = 2|C|3 (|2C|5), |2 + Brg = 2|Br, |2 +2Na = 2Na|,

3'2 + 2Al = 2A“3, |2 +7Zn= anp_; 3'2 +2Cr = 2Cr|3, |2 +Fe= Fe|2 (I/IHI/I Feglg), |2 + 2Cu = 2Cul.

2. Coemunenne B comepxur 72,14 % |, torma M(B)=126,9/0,7214 = 175,9 r/monb (B pacuére Ha | arom woma). Ha
Jpyrue 31eMeHThl npuxoaurcs 175,9-126,9 = 49 r/monb. Tak kak B nomyuaercs npu okucieHun |, KOHIIGHTPUPOBaH-
HOW a30THOW KUCJIOTOM, TO 3TO JO0JDKHA OBITh OJ[HA U3 KUCIOPOACOASPKAIIMX KUCIOT Hoa (Ira3000pa3HbIX OKCHIIOB Y
uoja He cyniectByet). Torma 49 r/mMonb MPUXOAMTCS HA 3 aToMa KUCIOpOJa M OJUH atoM Bojaopoaa. To ecth B =
HIO; (momHoBaTas KHCIIOTA).

Ilpu narpeBanuu coenuuenue B tepser 3,41 % macchl. Torma moreps cocrariser 0,0341%175,9 = 6 v Ha onuH
monb HIO;. 13 atomoB H, | 1 O Henmb3s cOCTaBUTh peaibHbIe MOJIEKYJIBI C Maccol 6 U 12 T/MoITh, 3aTO CYIIECTBYET MO-
nekyna ¢ maccoit 18 r/momnb — 310 H;O. To ects Ha 3 monekynsl HIO; Bezensercs 1 Monekyna Boasl. Torna coenume-
nue C umeet popmyiny HzlzOg - H,O = HI30g. Takum obpasom, Y = H,0, C = HI30g (MeTaTpunoHOBaTAS KUCIIOTA).

ITpu narpesanuu C Ha oaun Mok HI;0g Beinensiercs: 0,0177*509,7 = 9 r. To ectb Ha nBe Monekyibl C BoiesseTCs
onHa Monekysa Boabl. Torma D umeer popmymny HylgOy6 - HoO = 16015 = 1,05 (oxena nona(V), MOAHOBATEIN aHTHIPUIT).

Ecnu npu Harpesanuu 1,05 oOpasyercs |, u coenunenre Z, T0 3TO MOXKET OBITh TOJBKO KHCIOPOI, TO €CTh Z =
0,. D10 TaKke MOXKHO MpoBepuTh pacuérom: 0,2397*333,8 = 80 r/M0JIb, YTO KaK pa3 COOTBETCTBYET paciaay Ha Ipo-
CThIC BEIIECTRA.

Coenunenue E momyuaeTcst mpu B3auMOJIEHCTBIY KUCIOTHI C OCHOBaHUEM, CIIEJIOBATEIBHO, SIBIIIETCS OapUeBOi
COJIBIO HOJTHOBATOM KUCIIOTHI (HogaToM Oapusi) u umeet hopmyiny Ba(103),.

Coenunenne F conepxur 22,41 % | u 60,64 % Ba. Tak xak 1o ycJIoBHIO BCe BELIECTBA COAEPKAT HE Oosee TpEX
9JIEMEHTOB, TO TPETUil dNeMeHT B F — 310 Kmciopoa, Ha Hero npuxoxutcs 16,95 % maccel. Torma n(Ba):n(l):n(O) =
(60,64/137,34):(22,41/126,9):(16,95/16) = 0,4415:0,1766:1,059 = 2,5:1:6 = 5:2:12. To ects F = Basl,O;, = Bas(10¢)2
(opromnepuomat Gapws).

B peaximn Bas(10g), C a30THOI KUCTOTOW €AMHCTBEHHBINH BapHaHT — 3TO OOMEHHAS PEakKIus ¢ 00pa3oBaHHEM
cooTBeTcTByIomIEeH KucinoThl HslOg, Tak kak Mo HAXOMUTCS B BBICIICH CTETIEHU OKHCICHUS (+7) U HE MOXET OKHC-
nsathes panee. To ectb G = HslOg (opTonoanas kuciaora).

Coenunaenne H onpeaensercs mo cranmaptHoi cxeme: Ha oauH Moib HslOg Beimensercs 0,1054%2279 =24 r
H,0, to ects Ha 3 monst HslOg — 4 mons H,O. Torma H umeer dhopmyiry Hisl3018-HgOy = H713014 (opTOTpUMOIHAS
KHCIIOTA).
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Amnanornuno omnpenensercs u coequnenne |. Ha ogua mone HslOg Beimensiercs 0,1581%227,9 = 36  H,0, To
ecth 2 Moy, Toraa | = HIO, (MeTanonHas KucioTa).

3. YpaBHeHUs peakiuii, peacTaBneHHbX Ha cxeme: |, + 10HNO; = 2HIO; + 10NO, + 4H,0;

3H|03 = H|303 + Hzo, 2H|308 = 3'205 + HZO, 2|205 = 2|2 + 502, 2H|03 + Ba(OH)2 = Ba(|03)2 + 2H20,
583('03)2 = Ba5(|06)2 + 41, + 90,; Ba5(|06)2 + 10HNO; = 2Hs104 + SBa(NO3)2, 3H5106 = H715044 + 4H,0;
H5|06 = H|O4 + 2H20, 2H|O4 = |205 + Hgo +Og.

Cucmema oueHueanusn:

1. Dnemenm X (1), sewgecmeo A (1) no 1 6. 3a popmyner (omeem uoo no 0,5 6., 1100 — 1*2+1*10 =12 o.
scezo 0,5 0.), ypasnenus peaxyuii no 1 6.

2. @opmynvi coeounenuii B-1,Y, Z no 1 6., naszeanusi B-1 no 0,5 6. 1*10+0,5*8= 14 6.
3. Ypasnenus peaxyuii no 1 6. 1*10=106.
Bcezo: 36 6annos.

3ananue 4. (aBTop B.H. Kones).

1. Kap6un xanbuus (CaC,) npu ruaposmse Booit oOpasyet anetumieH (1) 1 rHaIpoKCcH Kanbius. ALCTHICH SIBIISIETCS
TEepPMHHAIBHBIM AJKHHOM U MPOSBISIET KUCIOTHBIE CBOWCTBA — MIPU B3aUMOJICHCTBHHU C CHIIBHBIM OCHOBAaHHEM (aMuUJl
HaTpusi) oOpasyeT cousib anerwieHus] Hatpus (2). OOpa3oBaBIIasCsl HATpHUEBas COJIb alleTUIICHA (2) MPOSBISET HE
TOJILKO OCHOBHBIE CBOICTBA, HO M HyKJIcO(UIIbHBIE. B pe3ynbrare HyKI€OQUIFHOTO 3aMEUICHUS] HOJHU/I-MOHA B O~
CTOM METHJIC alleTUICHHI-aHHOHOM 00pa3yercst poruH (3), KOTOPBIH BOCCTAHABIMBACTCS BOJIOPOIOM (KaTaln3aTop
nayutaauii) 1o npomnana (4).

NaNH,
H,0 (1) CHyl H, Pd
CaC, —> HC=CH ——> HC=CNa ——> HC=CCH; ———> CH,CH,CH,
1 2 3 4

[lpu OpomupoBaHMHM TpoNaHa B YCJOBUSAX pAJAWKaIBHOTO 3aMmelieHuss (IpW HarpeBaHuM) oOpasyercs 2-
opommnpomnan (5). Cremyromias cTaaus MPeACTaBIsSeT COO0 KIACCHYECKUI BapUAHT PEAKIMH HYKICOPHUIBHOTO 3aMe-
IICHHS TAJIOTEHHU/I-HOHA THAPOKCUIOM Kajusi, Ipu 3ToM 13 opomua (5) obpasyercs uzonpomnanon (6). Ormiernienue
BO/IbI OT U30MPOIIAHOJIA [TPU HATPEBAHHH, KATATM3UPYEMOE CEPHOM KUCIIOTOM, IPUBOIUT K MOJydeHHI0 nporeHa (7).

Bry KOH O
1 kB, H,O 294 xar.
%) CHLCHBICH; — 2= CHyCHOHCH; ——— > H,C=CHCH;
t,°C t,°C, -H,0
5 6 7

BzaumoseiictBre nporena (7) ¢ 6€H30I0M, KaTalIu3uPyeMoe CEPHOI KHUCIIOTOM, MPeACTaBIseT COO0M PEaKIInIO dIIeK-
TPO(GUILHOTO aPOMATHIECKOTO 3aMeleHus. DiekTpodui obpasyercs npu npucoeauHenuu H' x aBoiinoit cpssu an-
KeHa. B pesynbraTe maHHOrO mporecca W3 OeH30ja MojydaeTcsi u3onmponuidenson win kymou (8). Cremyromuii
JIBYXCTaJIMAHBIA MTPOIIECC JIEKUT B OCHOBE CUHTE3a JABYX BAKHEHIIUX JIJII XMMUYECKOW MTPOMBIILIEHHOCTH BEIIECTB:
arnierona u Qenona. Ha mepBoii ctajuu B pe3ybTaTe OKUCIEHHSI KyMOJIa KUCJIOPOJIOM TIPH HarpeBaHWU 00pa3yercs
KYMHJITHIPOTIEPOKCH], KOTOPEIH, B pe3yibrare 00pabOTKH pacTBOPOM CEPHOW KHCIOTHI, TIpeBpamaercs B (eHONI U
artetoH (9). BpomarieToH 06pasyercst Ha 3aKJIFOYMTENILHOM CTaiK B pe3ysibTate OpomupoBanus aretoHa (9) B ykcyc-
HOHM KUCJIOTEC.

CH(CHy) —c.o.
3)2 /C 0O-OH o Br, o
CeHs 1.0, t,0C )
7T — > —_— — > Br
H,SO, kar. 2. H2S04 pass, CH4CO,H
t, °C t, °C 9
8 -C4HsOH

Oxwucnenrie OyTaHa KHCIOPOJOM TMPH HATPEBAHHU SIBISIETCS MPOMBINUICHHBIM CIIOCOOOM CHHTE32 YKCYCHOW KHCIIO-
ol (10). Peakums Temis-Donbrapaa-3eaIMHCKOTO MPEACTABISIECT COOOW yMOOHBIH METOA Ul IOJyYeHHS O-
rajoreH3aMelIeHHbIX KapOOHOBBIX KHCIOT. KpacHblit pocdop sBisieTcs kaTaau3zaTopoM JTaHHOTO MpoLecca — U3 Hero
nojy4aercst TpuOpomuz Gocdopa, KOTOPEIH U3 KUCIOTH 00pasyeTr OpomaHruapua. Jlanee oH rajsoreHupyercst Opo-
MOM HCKJIFOUUTENHHO M0 COCETHEMY C KapOOKCHIIBHOW TPYIIIION aToMy YTIepoJia, JaBas COOTBETCTBYIOIIEE TaJlOreH-
npou3BogHoe. TakuM oOpa3om, U3 ykcycHoi kucioTel (10) momydaercs GpomykcycHas kuciota (11), koropas BCTy-
HaeT B KUCIOTHO-KAaTAIH3UPYEMYIO STepU(PHKAIIMIO METAHOJIOM, AaBasi MeTmwiOpomarerar (12).

IIpu HyKIT€O()HUIHHOM 3aMeIIeHu OPOMUI-MOHA Ha IMaHu aHuoH u3 3dupa (12) 0dpasyeTcs METHIOBBI 3hHp Ha-
HYKCYCHOM KHCIIOTBI. HUTpMIIBI SBISIOTCSA MPOM3BOAHBIME KapOOHOBBIX KHCIOT M 00pa3yloT uX npH ruapoiuse. Ha
CIIeAyIONIeH cTaguy o OpyTTO-QopMysiaM BHIHO, YTO YILEN aTOM a30Ta, a J00aBUIachk METUIbHAS TPYIIa U 2 aToMa
KHCJIOPOJIa, T.€. MPOHU30LIET THAPOIN3 A0 KUCIOTHl U AajbHEWIIas dSTepuuKanus 10 CI0XKHOro 3¢upa, Takum oopa-
30M, MOYYHIICS TUMETHIIOBBIH 3(Up MaoHOBO# KucioTsl (13).
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O,

Co(OAc) Br, CH3;0H
/ \ —_— —_—
H3C CHz ¢ oc HO)K P xar. HO)K/Br H,S0, car. "'3CO)K/Br
10 11 12
C,H,0, C,H3Bro, C4H3Bro,
CH;OH o o
KCN 0 20 0] 0] CH(OEt)3
12 — — ——  H3CO OCH
CN 3 3
H3C0)K/ H,SO4 or  H3CO OCH3  ZnCly (. | OF
C,HsNO, 13 t
CsHgO,

W3 cpaBHeHHs OpyTTO-POPMYIT UCXOTHOTO COCMUHEHHS U BemecTBa (14) BUIHO, YTO OJMH aToM (Topa 3aMECTUIICS
Ha THIPOKCWIBHYIO Tpymiry. JlaHHas peakius MpeAcTaBisieT co00i mpuMep apoMaTHYecKOro HyKJICO(QHIBLHOTO 3a-
memnienus. Hykineodunmsr MoryT atakoBaTh G€H30JIbHOE KOJIBIIO TOJIBKO B TOM CiTydae, KOT/la €CTh XOPOIIast yXOAsIias
rpymmna (-F) 1 B apoMaTHYECKOM KOJbLIe MPHUCYTCTBYIOT aKLUENTOPHBIE 3aMECTUTENN, KOTOPBIE CTATMBAIOT Ha ce0s
AIIEKTPOHHYIO IUIOTHOCTB. M3 CTPYKTYpHOI (hOpMYIIBI KOHEYHOTO OSH30KCa3HHa CIIEAYET, YTO 3aMEIICHHIO TT0/IBepra-
eTcs aToM PTopa, HaXOIAIIUIACS B 0-TIOJIOKEHUH K HUTPOTPYIIIIE, IpH dToM obpazyercs HuTpodenon (14). Ilpu obpa-
00TKE peaKIIMOHHOW CMECH JT00ABIIAIOT CONSHYIO KUCIIOTY, YTOOBI (DEHOISIT (M3-32 PUCYTCTBUS ILIEJI0UH ) TIEPEBECTH B
(enon. KapOonat kamust mpu B3auMozencTBiH ¢ HUTpodeHonoMm (14) renepupyer (eHONAT-aHUOH, KOTOPBIA Kak
HyKJIeOpHIT 3aMeniaeT OpoMHUI-aHHOH U3 OpomarieToHa ¢ monydeHrneM kerona (15). Ha cnemyromeit cramuu npoucxo-
IS8T 3 Tpoliecca: BOCCTaHOBJICHHWE HUTPOTPYIIIBI 0 aMUHOTPYIIBI, MUKIN3aus ¢ 00pa3oBaHHEM MMHHA U BOCCTa-
HOBJICHHE IMUHOBOM CBSI3U 10 BTOPUYHOTO aMI/IHa
F

NO,
1 KOH H2 Pd
2. HCI H,0 KZCO3 F NH
F F /\H/ O\)\
F

14 CeH3FzN03 15 Cg /F,NO, CyHgF,NO
IIpu cpaBHEHNHU CTPYKTYpHBIX popmyn odiiokcanrHa u O€H30KCa3MHA BHIHO, YTO HA CJIEIYIONIEH CTaJuy NP B3au-
MOJIEHCTBUM O€H30KCa3WHA C STOKCHMETHUIIEHMAIOHOBBIM d(UPOM MPOUCXOIUT KOHICHCAIUS C BBIJICIICHUEM dTaHOJAa
u oOpa3oBanueMm BemecTBa (16). Ha chenmyromieli cTaaud MPOUCXOIUT BHYTPHUMOJIEKYJISPHOE KHUCIOTHO-
KaTaIM3upyeMOoe aIliJINPOBaHUE apOMAaTHIECKOTO KOJbIla ¢ 0Opa3zoBanueM BerecTra (17).

F
R H3CO)‘\(U\OCH3 HaCO
OEt HzSO4 OCH,4
F NH t °C F
O\)\ OCHj,

CgHgF,NO 16 CysH;sF,NOg 17 CyHyuF,NO,
U3 cpaBrenus Opyrro-popmyi (17) u (18) BuaHo, uto pasuuiyy cocrasisier CH,-rpymnmna, cieoBaTeabHO, IPOH30IIe
THIIPOJIN3 CIIOXKHOA(PHUPHOHN TpyIIBI 10 CBOOOJHON KapOOHOBOM KHCIOTHL. Ha 3akmrounTenbHON CTaguu NPOUCXOANUT
HYKJIeo(WIbHOE 3aMellleHne aHuOHa (PTopa BTOPUYHBIM aMHUHOM € 00pa30BaHHWEM KOHEYHOTO COCTUHEHUS - 0(IIOK-
canuHa.

O (0]
O O F
F HN  NCH, l OH
HCI KOHIL. OH 7/
17 —_— l e N
t,°C t oC
C14H11FNO, F N : [ j
o N
CHj3
18 Cy3HgFNO, CigH20FN30,

2. CTpyKTypHBIE POPMYIIBI JIBYX JHAHTHOMEPOB O0(IIOKCAIHA, C YKa3aHUEM KOH(PHUTYPAIUU XUPAITLHOTO IICHTPA.
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o 0 i o O
F | F
' OH | HO ’
N N N N
S YCH, ; H,C¥ =
N H : H
CHj i CH;

(S)-odnokcanuu (1eBodIOKCAIHH) (R)-odnoxkcaruu
3. Ecnu cMemiaTh 2 SHaHTHOMEpPaA OJHOT'O COSIMHEHUS B AKBUMOJIIPHBIX KOJIMYECTBAX, TO YAEIbHBIC YIJIbl BPaIlCHUS
KOMIICHCHPYIOT JPYT APYTa ¥ OTKJIOHEHUS IUIOCKOTIOSIPH30BAaHHOTO CBETa HE OyIeT.
[a]2® (odokcanun)= 0° (c=0,2, CHCI,).
DOHaHTHOMEPHI UMEIOT a0COMIOTHO OAMHAKOBBIE (PU3UUECKUE U XMMHUUECKHE CBOMCTBA, 38 UCKIIOYEHHUEM B3aHMO/CH-
CTBHS C XHPAJIBHOM CPemoi MM BpAIlEeHHs IUIOCKOMOISIPH30BAHHOTO CBeTa. YHCIEHHOE 3HA4YEHHUE YIEeNBHOTO yIria
OINITHYECKOT0 BPALICHUS JUIS IBYX SHAHTHOMEPOB OJAMHAKOBOE U PAa3IMYaeTCs TOJIBKO 3HAKOM (T.e. BpalleHHe Ha TOT
€ YToJI, HO B JIPyTyI0 CTOPOHY), CJI€OBATEIEHO, [(x]gs((+)oc]moxcaunﬂ)= +85° (c=0,2, CHCIy).
4. JlexanoBas kuciota (19) obpasyeTcst mpu OKHCICHHH HCXOTHOTO JeKaHONAa-1 MOIKUCIEHHBIM PaCTBOPOM TIE€pMaH-
raHata Kauus. XJOPHCTBII THOHHI SIBJISIETCSI CMEIIAHHBIM aHTUIPUIOM CEPHHUCTON M COJSTHOW KUCIIOT M ITPU B3aHMO-
JEHCTBUM C OPTaHUUECKUMHU KHCIOTaMHU 00pa3yeT WX XJIOpaHTWAMPHILL. B naHHOM ciydae oOpasyercs: XJIOpaHTU/-
pua nexaHoBoi KuciaoThl (20), KOTOpHIA pearupyer ¢ U30BITKOM TUMETHIIAMHHA C ToirydeHrneM amuaa (21). Boccra-
HOBJICHHE aMH/IOB C TTOMOIIBIO AITFOMOTHAPH/IA JIUTUS SBISETCS OJHUM U3 3P (PEeKTHBHBIX CIIOCOOOB MOIYyYECHHS aMU-
HOB. Takum o0Opa3oM, U3 AMMETHUIIAMUIA ACKAaHOBOM KUCIOTHI (21) nmonyuaercs nerpnauMmerwiamus (22). [To apyro-
My IyTH, U3 JeKaHOJa 00pabOTKOM cMemaHHbIM aHruaupuoM PBrs odpasyercs nenmnopomus (23), KOTOpEIH B pe-
3ynbTaTe HyKICO(MIFHOTO 3aMEIIeHNs C a3UI0M HaTpHs MpeBpariaercs B pemwiazuy (24). lemmnamun oOpasyercs
MOCJIe BOCCTAHOBJICHUS altOMOTHIPUAOM JnTus asufa (24). Ilomydenue amuHa (22) U3 AenninaMuHa MpeCcTaBiIsIeT
co0ol yIoOHBIH crtoco0d NCYepIBIBAIONIECTO METUIIMPOBAHHS IEPBUYHBIX M BTOPUYHBIX AMUHOB JI0 TPETHYHOTO aMHHA
(peaxuus DuiBaiinepa-Kiapka).

PBr

3
CH3(CH2)8CH20H T» CH3(CH2)8CHZBF CH3(CH2)9NHCH2Ph
: CH,0
KMnO, l NaN; 23 A 26 2
CH,(CH,),CH,N LLiAIH, b
CH,(CH,);COOH 3\~ "2)gt N 2 H,0 CH3(CH,)sNCH4CH,Ph
19 SOCl, t,°C 1.LIAIH, 24 27
2.H,0
THpHAHH ? CeHsCOCI
20 l NH(CHa); 5. CHO 46 t,°C 25 t,°C
_ HCO,H 6. 1, °C CHs
. 1.LIAIH, ' CgH5CH,Br @ o
Hy(CH,)gCON(CH), Ti0 - CHaCHICHN(CH), e [CHZ(CHZ)QI\|ICH2Ph]Br
21 ' 22 !

28 CHj,

AUMIMpOBaHUE JEMIIAMUHA XJIOPUCTHIM OCH30MIIOM MPHBOJUT K TIONYYEHHIO amua (25), Ipyu BOCCTAaHOBJICHUH KO-
TOPOTO ATIOMOTHIPHIOM JIMTHS MONydaeTrcs JerunoeH3mwiaMun (26). MerunbensmienunamuH (27) obpasyercst 1o
peakuun DmBaiiiepa-Kinapka n3 Bropuynoro amuna (26). UeTBepTHyHass aMMOHUITHAS COJb JTUMETHIOCH3MIICIIU-
aamMmoHui Opomuz (28) obOpasyeTcs B pe3ylbTare HYKICO(PHIBHOTO 3aMEIeHNs] TPETHYHBIMU aMuHamu (22) u (27)
OpOMU/I-MOHA B COOTBETCTBYIOIIMX AJKUIITAIOTeHUIAX.

Cucmema ouenueanun:

1. Cmpyxmypnute chopmyant coedunenuii 1-18 no 1 0. 1*18 =18 6.
2. CmpyxmypHbie popmynvl SHAHMUOMEPOS U UX KOHpueypayus no 1 0. 1*4=4¢
3. Yenwt spawenus payemama u (+)oghaoxcayuna no 1 6. 1*2=26
4. Cmpyxkmypuvie ghopmynvt coeounenuti 19-28 no 1 6. 1*10=106
Bcezo: 34 banna.
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