56-1 BcecuOupcekasi OTKpbITasi 0JIUMIINA/AA KOJILHUKOB PEH ]
Bropoii or6opounsIii 3ran 2017-2018 yu. rona NN °
Pemenusi 3aganuii mo XuMun
11 kaace HI'Y

3ananue 1. (aBTop A.C. Uy6apon)

1. (1) — cenpMoit uM ceMHaaaTON (MPUHUMAKOTCS 00a oTBeTa), (2) — rajmoreHos, (3) — nBa, (4) — drop, (5) —
xjop, (6) — 6pom, (7) — #ox, (8) — cob MOBapeHHYIO (IPUHUMAIOTCS JHOOBIC OTBETHI, B IBHOM BHUJE YKa3bl-
BAIOIINE HA ATY COJIb). ABTOp J1ajl CTUXOTBOPEHHIO Ha3BaHue «I'po3a MeTauioB. [anoreHsn». 3aCUnTHIBACTCS
JTr000€ UMEIOIIIee K TPYIITE raJIorTeHOB HAa3BaHUE.

2. A — NaCl (xnopun Harpust), B — Cl, (ximop), C — KCIO (runoxnopur kanusi), D — KCIO3 (xnopar kanus),
E — HCIO, (xnmopuas kuciora), F — KClO, (mepxmopar kanus), G — KCI (xiopuz kamus), J — HCI (xtopoBo-
nopoj uiau cossinas kuciora), K — FeCls (ximopun sxenesa (1)), L — NH4Cl (xnopun ammonwst).

3. YpaBHEHHS peaKIuii:

[1] mpombitienHb# crioco6 moayuenust 2NaCl + 2H,0 JICKIPOIMS | HNaOH + Cl, + Hy;

[2] maGoparopusiii criocod 2NaCl ., + 4H;SO 440 + MNO; = Cl; + 2NaHSO,4 + MN(HSO,), + 2H,0;

0 (0]
[3] Cl, + 2KOH —2-C , KCI + KCIO + H,0: [4] 3Cl, + 6KOH —9_C 5 5KCI + KCIOs + 3H,0:
400°C MnO,, 200°C

[5] 4KCI0; — 2~ 5 3KCIO, + KCI; [6] 2KCIOs 5 2KCI + 30,;

[7] KCIO4 + H2SO04 o, = HCIO, + KHSO4; [8] KCl 15 + H2SO4 xom, = HCl s + KHSOu;
[9] 3HCI + Fe(OH)s = FeCls + 3H,0; [10] FeCls + 3NHs + 3H,0 = Fe(OH)3) + 3NH,CI;
[11] 2FeCl; + 2Nal = 2FeCl, + 1| + 2NaCl.

4. DnemeHTsI GTOp U XJI0p 00pasyroT Tpu dunapHbix coequnenus CIF, CIF;, CIFs.

CIF, reomeTpust MOJIEKYJIbI IMHEHHAS, BAJICHTHOTO yria HeT (oTBeT 180° mpuHHMaeTcs).

CIF;, CY = 3+2 = 5 (pacmpezeneHne dIeKTPOHHBIX Map — TPUTOHATIbHAs OUMUPaMKIa), TEOMETPHS MOJICKY-
abl T-o0pa3Hasi, BaJIeHTHbIE YIJIbI OKOJI0 90°.

CIFs, CY = 5+1 = 6 (pacmpe/esieHue IeKTPOHHBIX Map — OKTad/p), FEOMETPHs MOJICKYIIbl TETparoHa bHasl
NUpPaMK/JIa, BAJIEHTHBIE YTIIbl 0K0JI0 90°.
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[Tpu B3auMOAEHCTBUM MEKTAIONIHBIX COSAMHEHUN ¢ BOJIOM MPOUCXOANT MX MOJHBIN THIPOIU3 ¢ 00pa3oBa-
HUEM CMECH KHCJIOT, KaK TPaBHUJIO, COACPIKAMUX JIEMEHTHI-TAIOTEHBI B TOW K€ CTEHCHHW OKHCIeHUs. [Ipu
B3aMMOJICHCTBHH CO IIIE€JI0YaMH 00pa3yIOTCs COOTBETCTBYIOIINE COJIU:

CIF + 2KOH = KF + KCIO + H,0; CIF; + 4KOH = 3KF + KCIO; + 2H,0;

CIFs + 6KOH = 5KF + KCIO3 + 3H,0.

5. AgF — ne ocanok, AgCI — 6emnbrit, AgBr — cBetio-xentoiid, Agl — xenTblit. ITH 0cagKki 0OBIYHO HA3BIBAIOT
«TBOPOYKUCTBIMIY.

AQCl + 2HClI . = H[AQCI]; AgBr + 2NH3 = [Ag(NH3)2]Br; Agl + 2Na,S;03 = Naz[Ag(S203)2] + Nal.

6. [Tycth MOJIbHAS JIOJI U30TONA '~ Br paBHa X, TOrJa moyiyuuM Beipaxkerune 79X + 81(1-x) = 79,9, otkyna X =
0,55, Toraa B mpupoe COAEPKHUTCS S5 MOIBH. % HU30TOMNA Br u 45 % 5'Br. (Ecnu B3sITh O0JI€€ TOYHBIE MaC-
Chl U30TOIIOB, TO 3HauYeHHsS cocTaBaAT: 51 % Br u 49 % 81Br). Maccossie gomu 55%79/79,9 = 544 % u
45*81/79,9 = 45,6 %.

7. Ilpoananu3upyem aToMHbIe Macchl propa, xiaopa, OpoMa u moaa, npuBeneHHbie B [leproandeckoit cucre-
Me. Buaum, 9To aToMHas Macca ¢ropa o4eHb OJTU3Ka K IEJIOMY YHCITY, B TO BpeMsI KaK y OCTAJIbHBIX JICMEH-
TOB 3Ta BEIMYHMHA OT IIEJIOTO YHCcia OTiandaeTcs 3ameTHo. OTcro/a JenaeM BBIBOJ O TOM, YTO M3 MEpeyuc-
JICHHBIX JIEMEHTOB B BUJE OAHOIO MPUPOAHOIO M30TONA MOXKET CYIIECTBOBATh TOJIBKO (hTOp. 3HAYUT, €TO0
ATOMHasi Macca COBIIAJAET ¢ Maccoil n3oToma F B a.e.M. To, 4TO 3Ta BEIMYNHA OKa3aIach MEHBIIE MACCOBO-
T'0 4rcia, OOBICHACTCS HECKOIBKO OOJBITUM Je(heKTOM MAacChl B pacueTe Ha OJWH HYKJIOH NMPU 00pa30BaHUH
sapa °F, gem npu oGpasoBanun sygpa “°C.

YpaBHEHHUS SIACPHBIX PEAKITHIA: 948e + 147N = 52He + 189F; 18gF = 01B+ + 1880.



8. Ilepuox monypacnaga — BpeMs, 3a KOTOPOE pacIiaJlacTcs MOJIOBUHA aTOMOB BeEIleCTBa. B COOTBETCTBHHM ¢
ypasuenneM C(t) = Co'e ¥ u C=Cy/2, monyunm 1, = In2/k. k = In2/1,, = 0,379 u™*.

[Iporeaypsl MOArOTOBKH K CKAHUPOBAHMIO 3aHUMAIOT ~1,5 u. [ToxcraBum 3nauenus t = 1,5 a u k= 0,379 gt
[Moayunm, C/Cy = 0,57 (To ecth 43% mnpenapata yke pacnaioch).

9.* PacyeT COOTHOIICHUS M30MEPOB IMOKAXXEM Ha OJTHOM IPUMEPE, OTBETHI IpHUBEACHBI B Tabauie. K nsome-
py (1) OyayT mpuBOAUTH TPU MEPBUYHBIX aTOMa BOAOPOJA, BCETO MEPBUYHBIX BOAOPOJOB 9, BTOPUYHBIX 2,
tpetnuHbIX 1. [Tonyunm ypaBuenue npu 200°C moast (1) = 3Hx1/(9Hx1+2Hx%3,9+1Hx%5,1) = 3/21,9 = 0,137
(13,7 %).
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10. CkopocTb 3amelieHust BOJOPOJia y YIIIEPOJHOI0 aToMa MOHMKAETCs B PsIly TPETHUHBIA > BTOPUYHBIN >
NIEPBUYHBIH, TIOCKOJIBKY B 3TOM psiay yBennuuBaercs sHeprust C-H cBsizu B ankanax. [logobnoe paznuune B
SHEPI'UU CBSA3EH CBS3BIBAIOT, IPEXK/IE BCEr0, CO CTAOUIBLHOCTHIO 00PA3yIOIIUXCsl CBOOOHBIX paaukaos. W3-
MEHEHHE CTa0MIIbHOCTH AJIKUIIBHBIX PAIMKaIOB OOBIYHO CBS3BIBAIOT C COBMECTHBIM JCHCTBUEM BYX A heK-
TOB - TUIIEPKOHBIOTALMN U CTEpUUECKOro. I 'nnepkonbroranus (pexxe cBepXCONpsiKeHUe) — 3TO B3aUMOJACH-
cTBHE P-opOuTanmu ¢ c-opoutansmMu CH-cBsi3eil coceHUX aTKWIBHBIX TPYII, YTO MPUBOAMT K JIETOKaIH3a-
UM HecmapeHHoro anekrpoHa. [Ipu yBenumuenun uncina CH cBs3ell Ha cOCeHUX C PAJUKAIBbHBIM LIEHTPOM
aToMax yriepojia OyJIeT yBelIMYMBaThCsl CTENEHb JEIOKaIn3aluu, U OyaeT Bo3pacTaTh YCTOMYMBOCTH CBO-
6oaHOTO pagukana. bonpinas cKOpoCTh peakluy O TPETUYHBIM aToMaM BOJOPOJia CBsi3aHa C HU3KOHM HHep-
rueil paspeiBa cBs3u C-H 3a cuer crepudeckoro 3gdekra U yCTOWIUBOCTHIO 0OPa3yIOMIETOCS TPETUYHOTO
panukana (3a cuer 3¢ddexra runepkonbroranyu). Ha cTaOUIbHOCTh pajMKaioB TAaKKe BIUSIOT MPOCTpPaH-
CTBeHHbIE (aKkTOpBI. [IpOCThIEe aMKMIIBHBIE PAUKAIbl SBISIOTCS MOYTH ITUIOCKMMH YaCTHIIAMH, B KOTOPBIX
HECMapEeHHBIH 3JIEKTPOH 3aHUMAeT MOYTH HErMOpuAHYyIo P-opOuTans. Hampumep, B TpeT-OyTHIBHOM paju-
KaJie METWJIbHbBIE IPYNIbl OTKIOHSAIOTCS OT MIockocTu Beero Ha 20°. CienoBaTebHO IPOCTPAHCTBEHHOE OT-
TaJIKMBAaHUE TPEX METUJIBHBIX IPYIMI B 300yTaHe (TeTpadpudeckas reomerpus, yroi ~ 109°) 6yaer ocnal-
JSThCA TIpH tucconmanuu cBsi3u C-H, 9to Oyzner mpuBOAMTE K TOTIOHUTEIFHOMY BBIUTPBIITY SHEPTHU K TH-
NEPKOHBIOTAIUH.

YMeHbIIeHHE CEeKTUBHOCTH MPOTEKAHUS PEaKIuy MPH TOBBIIICHHH TEMIIEPaTyphl CBSI3aHO C BO3pacTa-
HUeM 0011el SHEprUU CUCTEMBI, 1, COOTBETCTBEHHO, YBETMUEHUEM IO «TOPSYUX» MOJIEKYJI, YTO IIPUBOJIUT
K TOMY, 9TO SHEPTHH OKa3bIBACTCS IOCTATOYHO JJIs pa3pbiBa 000 ces3u C-H.
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11.* B peakumu LUKIOreKceHa ¢ OpoMOM 3yeKTpoduIoMm
SBJISICTCSI MOJIEKYJIa Opoma, KOTopast 00pa3yeT m-KOMILUIEKC C
JBOMHOM cBs3pto. Ha cremyromieid craguu oOpasyeTcst KaTu-
OH OpOMOHUS (TPEXWICHHBIHN ITUKIT). 3aT€M MPOUCXOIUT aTa-
Ka HyKJIEO(QHJIOM, KOHIIEHTpAILHUs KOTOPOro B PaCTBOPE Mak-
cUMallbHa (eclii KOHUEHTpPaluu HYKJICOPHIOB OJIU3KH, TO
Oyzer mosyyaTbcs CMECh MPOAYKTOB). ATaka Hykjeoguia
OyJeT MpOUCXOAUTH MO0 aTOMY YIJIepoa «C ThljIa» OT Opoma,
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[Tpu BBICOKO# Temmeparype peakius OyaeT MPoTeKaTh MO PAAUKaTLHOMY MEXaHU3MY, BCIEACTBUE YETO
3aMeleHne OyaeT MPOUCXOIUTh B AJTMIILHOM TOJOKEHUH K JBOMHOM CBsI3M (00pa3yeTcsl yCTONYMBBIN aj-
JTUIBHBIA paguKan).

*IIpu pewwenuu n. 9 u 11 ne yuumuwleanoce 00pazosanue paziuuHbLX Cepeou3oOMepos.

Cucmema OUCHUBAHUA>

1. Onpeoenenue «uucen» u nazeanue cmuxomesopenusi no 0,5 0. 0,5x9=4,50.
2. Hazsanus sewecme A-L no 0,5 6. 0,5x10 =5 6.
3. Vpasnenus peaxyuii [1-11] no 0,5 6. 0,5x11=5,5a.
4. Cmpoenue, sarenmuuie yenvl, ceomempusi no 0,5 6., ypasnenus peaxyuti no 1 6. 0,5x9+1x3=7,56.

5. [Jeema ocaokos u eco omcymcmeue no 0,5 6., popma 0,5 6., ypasnenus peaxyuii no

1o. 0,5x5+1x3=5,50.

6. Monvuble u maccogvie 0oau kaxcoozo uzomona opoma no 0,5 6. 0,5x4 =2 é.
7. Dmop 1 6., deghexm maccwl 1 6., ypasnenus peakyuii no 1 6. 1+1+1x2 =4 6.
8. Koncmanma pacnaoa 1 6., pacuem coomnowenus 1 6. 1+1=26.
9. Cmpyxmypusie chopmynvt u nazeéanusi no 0,5 6., doru uzomepos no 0,5 6. 0,5x8+0,5x8 = 8 o.
10. IHoscnernue pasnvix ckopocmeii npu 200°C 1 6., oounaxoswix npu 600°C 1 6. 1+1=26.
11. Vpasuenus peaxyuii no 1 6., oopazosatnue 08yx mpauc uzomepos no 0,5 6. 1x3+0,5x2 =4 6.
Bcezo 50 dannos

3ananue 2. (aBTop B.A. EMe/1bsiHOB).

1. Brauane noamuiineM Kaxayro U3 mpooupok mudbpamu uin OykBaMu, 4TOObI HE IIEPENyTaTh UX B MpoIiecce
aHaJIM3a U OJHO3HAYHO IMPUBSA3ATh PE3YJIbTAThl MPOBEAECHHBIX MCCIEAOBAHUNM K Ka)XJ0H KOHKPETHOH Ipo-
6upke. HeoOxomumMocTh 3TOM MpoeAypsl AUKTYETCS U MpaBUIaMH TEXHUKU 0€30M1aCHOCTH.

2. 3aTeM mompoOyeM pacTBOPUTH MOHEMHOTY KaKJIOW coiH B Boje. Eciim Bce TpH collM pacTBOPSIIOTCS XO-
pomio, To oxHa u3 HuX CaCl,. Ecnu ofiHa W3 HUX HE PAaCTBOPSIETCS WM PAcTBOpsieTCs MI0X0 (YBHIETH pas-
HUIy MPAaKTUYECKHU HEpEeaIbHO), TO 3TO Cyiab(paT Wiu KapOoHaT Kaimbius. [IpoOupky c mioxo pacTBopsito-
Hielics KaablUEBOM COJIBIO OTCTABISIEM B CTOPOHY, a COCTaB aHMOHA OINPEAEIIUM I1035K€ METOAOM HCKIHOYe-
HUS.

3. Ecnin Bce TpH COMM XOPOIIO PacTBOPSAIOTCS, TIPOJIENAEM CIIeAYIOIIYIO TIponeaypy. CMeIaB B OTAeTbHBIX
IPOGHMPKAX YacTh PACTBOPOB IMOMAPHO, JIETKO y3HAaeM, rie mMeHHo Haxomutcs CaCly, TOCKONBKY TOIBKO
3TOT PacTBOp OyeT 06Pa30BBIBATE OCAIKHU C KAXKIBIM U3 JIBYX OCTANBHBIX:
Ca”" + COs” = CaCO3], Ca®" + SO,% = CaSO4| (OTBET CIIOMYTHEHHE» CUHTACTCS IPABHIIBHBIM, HO Ha 9TOM
3Tarne OTINYNTh KapOOHAT OT Cymb(haTa OIATH e HEPEaTbHO).

WTaK, ecnu y Hac 6BUT XJIOPH KAJBIHA, TO MBI €T0 ONPEIEHIH, M TOT PACTBOP U MPOOHPKY C COIBIO
GOMIbIITE HE HCTIONb3YEM B CBOMX DKCIIEPHMEHTAX.

4. Bo3bMeM M0 Karuie KaXXJ10ro u3 AByX paCTBOPOB, HC COACPKAIIUX KaHBHHﬁ, 1 HAHECEM Ha IIOJJOCKH MHIU-
KaTOPHOI GyMari. 3a CUeT THAPOIH3a CoNell pacTBop, conepxkamuii annon CO3> OKpacHT Gymary B CHHHMIA
IIBET, a pacTBOP, cofeprkamuii katuod NH," - B kpacHsIii:

CO3” + H,0 = HCOy + OH", NH4" + Hy0 = NHg o, + H™.

Ecnu ogun U3 pacTBOpPOB OKpaIIMBaeT MHIMKATOPHYIO OyMary B KpacHbBIN LIBET, TO Mbl YK€ BBIITIOJHUIH
3amady. B aToMm pactBope cynbdar mnu xjsopua aMmmoHus. Ecinu B Bojie pacTBOpsINCH Bee BEIIECTBA, TO B
9TOM PACTBOpE CyNb(aT aMMOHUS, a B OCTaBIIEMCs — KapOoHAT kanus. Eciu ogHO U3 BEllecTB B BOJE HE
pacTBOPSIIOCH, TO B PacTBOpE, OKPACHUBIIEM HHAWKATOPHYIO Oymary B KpacHBIA IIBET, HAXOJUTCS XJIOPH[
ammoHust. Eciii BTopoit pacTBOp OKpacui MHAUKATOPHYIO OyMary B CHHUH I[BET, TO B HEM KapOOHaT Kajusl, a
IUIOXO pacTBOpSBIIEECsS BEUIECTBO cyibdar Kanbluusa. Eciau BTopoil pacTBop He okpacui Oymary, To B HEM
Cynb(ar Kaius, a He PacTBOPSBIIIEECS BEIECTBO — KAPOOHAT KaJbIIUA.

5a. Eciin xpacHOro okpamumBanusi Oymaru He OyzeT, To oJiHa U3 MPOOUPOK TOJIKHA OKpacUTh Oymary B CH-
HUI LIBET, OCKOJIBKY COAEPKUT KapOOHAT aMMOHUS (TUAPOIIN3 IO aHHUOHY B PaCTBOPE ATOM COJM MPOTEKAET
B OoJpIIel CTENEHM, YeM THIPOJIM3 MO KaTHOHY). Ecnu B Boje y Hac pacTBOPSUTUCH BCE BEILIECTBA, TO B
OCTaBIIEMCSl pacTBope cyib(ar kanus. Ecau oJHO U3 BeLeCTB HE PacTBOPAIOCh, TO BO BTOPOM PAacTBOpE
XJIOPUJI KaJIHsl, a TNIOXO PACTBOPSBIIIEECS BEIIECTBO CyNb(aT KanbLus.
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[IkoJIbHUKK MOTYT MOAYMaTh, YTO B pacTBOpE KapOOHaTa aMMOHHMsI Cpelia HeHTpasibHasi, 3a CYEeT OJHO-
BPEMEHHOTO THPOJIH3a MO KaTHOHY M aHHOHY. DTOT OTBET HYXXHO 3acUMTaTh. B Takom ciydae Oymara He
OKpacuiach Obl HU B OJTHOM U3 JIBYX pacTBOPOB, 4TO O3HAa4aeT, 4yTo oxHa u3 nByx coiueit — (NH4),COs, a BTO-
past — XJIOpUJ WK cyabdar Kaius, B 3aBUCUMOCTH OT pe3yJIbTaTa SKCIEpHUMEHTa 2 (TPeThs, COOTBETCTBCHHO,
cynb(ar Win XJI0pua Kanblus). Toraa BO3MOXKHBI €Ille /1B BapUaHTa MOJHOTO PeIIeHUs 3a1a4H.

50. B npunnumne, kapOoHaT aMMOHHSI U B TBEPJAOM BHUJE MMEET CHIBHBIM 3amax aMMHaKa 3a CUeT paslioxe-
HUS, 3aMETHOTO YK€ MPU KOMHATHOU TeMIlepaType:
(NH4)2CO3 = NH37 + NH4HCO3 (MO)KHO 3a4EeCThb (NH4)2C03 =2NH31 + CO, + HzO)

DTO MO3BOJSET OTIUYHUTH KapOOHAT aMMOHHS OT OCTABIICHCS KAIMEBOW COJH IO 3araxy TBEPAOH COIH
M pactBopa. Eciau B BoJie y HaC pacTBOPSUIUCH BCE BEUIECTBA, TO B OCTABILIEMCSI pacTBOpE Cylb(ar Kausl.
Ecnu oaHO U3 BelecTB HE pacTBOPSIIOCH, TO BO BTOPOM PacTBOPE XJIOPHJ KaJlMsl, a MJIOXO0 PaCTBOPSBILEECS
BEIIECTBO CyNb(}aT KaabIusl.

5B. [TockonbKy MpeAbInyIInii OTBET AJISl MIKOJBHHUKA TOXKE HE OUEBHUJIEH, KapOOHAT aMMOHHS OT KaJIHeBOM
conu (cynabdara Wi XJIOpUIa) MOKHO OTIUYUTH CIEAYIOMMM 00pa3oM. OTONbEM MOHEMHOTY KaXJIOTO M3
JIBYX PacTBOPOB B pazHbIe MPOOUPKHU U JOOABUM K HUM pacTBOp ruapokcuaa Oapusi. B mpobupke, comeprxa-
el KapOOHAT aMMOHHS, BBINIAIET OCJIBIN OCAJIOK ¥ MOSIBUTCS PE3KHIA 3araX aMMHaKa:
Ba*" + CO3* = BaCOs], NH,;" + OH™ = NHj + H,0 i (NH,),COs + Ba(OH), = BaCO3| + 2NH; + 2H,0.
Ecnu Bce BemiecTBa ObUIM PacTBOPUMBI, TO BO BTOPOM MpOOUpPKe cynbdaT Kajus ¥ MpH JOOABICHUH B
Hee pacTBOpa ruApOKcH A Oapus BHINAAET OEIbIii 0CaoK Cynbdara Oapus:
Ba®* + SO,% = BaSO04].
Ecnu 071HO U3 MCXOIHBIX BEIIECTB OBLIO MJI0X0 PACTBOPHUMO, TO 3TO ObUI CyIb(aT KaJbIlHsl, a BO BTOPOU
NpOOUpPKE HAXOIUTCS PACTBOP XJIOPHUIA Kajus, MPU JO0ABICHHUH K KOTOPOMY pacTBOpa THMAPOKcUIa Oapus
HAYETO HE IPOU3OUJIET.

Cucmema OUCHUBAHUA>

1. 3a mapruposxy npooupok 2 6. 2 0.

2. 3a ucnonvzosanue 600vl 6 onpedeneruu 1 6., 3a 6epHblil 861600 O CONAX KATLYUS, 1+4=56
OCHOBAHHbILU HA pacmeopumocmu 4 0. )

3. 3a ucnonwvzoeanue npoyedypvl NONAPHO20 CMEWUBANU pacmeopos 2 0., 3a ypasHe-

HUs peakyuti no 1 6. 3a 00HO3HAUHYI0 UOeHmuuKrayuro xaopuoa kamvyus 1 0. 2+1xe+l=50.

4. 3a ucnonvzosanue unoukamopHou dymacu 2 6., 3a ypasHeHus peakyui uopoausd
no 1 6., 3a 861800 0 peutenuu 3a0ayu (YCMaHosleHUe 8cex coell) Npu Hatuyuy Kpac- 2+1x2+2=60
HOU OKpacKu uHOuxamoprou oymaeu 2 0.

Sa. 3a 61600 o pewenuu 3a0aqu (ycmanosnienue cex colell) Ha 3Mom dmane 8 ciy-

. 6 o.
uae, eciu 00HA Oymaea oKpauieHa 8 CUHUIL yeem, a opyeas He okpauieHa 6 0.

56. 3a omauuue kapbonama ammonus no 3anaxy 1 6., ypaenenue peakyuu 2 6., peuie-

: 1+2+3 =6 6.
Hue 3a0ayu Ha Ymom smane (ycmauosienue ecex coneti) 3 0.

56. 3a ucnonvzosanue cuopokcuda bapus 1 6., ypasnenus peaxyuii no 1 6. (cymmapHas
peakyus 3acuumsuléaemcs 3a 2 0.), 3a pewieHue 3a0avu Ha IMOM smane (YCmaHosie- 1+1x3+2 =6 6.
Hue ecex coneti) 2 0.

Ilpumeuanue: bannvl 3a evinonnenus 5-20 waza paswvimu nymamu (3a, 56, 56) ne
CYMMUPYIOMCS, 3ACYUMbBIBAIOMCS YPAGHEHUS peaKyull 8 UOHHOU U MONEKYIAPHOU op-
Me, HO 3a 1000e KOAUYeCms80 YPaGHeHUll 8 MOLEKYIAPHOU (hopme, Onucvleaemvlx 00-
HUM ypasHeHuem 8 COKpauweHHOU UOHHOU hopme, evicmagniemcs 1 0.

Ecnu wkonvHux npeonoscun Opy2oil niau, mo oH Modxcem noayuums 2 6. 3a MapKupos-
Ky npobupok, no 1 6. 3a ypasnenus peaxyuil (ve d6onee 7), no 1 6. 3a xaxicooe 00HO-
3HAYHO YCMAHOBIEHHOE 8eujecmao (ux 9 eapuanmos) u oaiee ¢ COOMEemMCcmaul ¢ pas-
bannoexoll 00 6 0. 3a UCNONL308AHUE BOObI, NPOYEOYPbI CMEULUBAHUSL PACMBOPO8, UH-
ouxamopHou bymazu u pacmeopa euopoxkcuoa bapus. Eciu peakmuswl ucnonvzyromes
He cOo8CeM pPAayuoHAIbHO (Hanpumep, 000AGIAIOMCA KO 6CeM MpeM Geujecmeam eme-
cmo 08yX) uiu dma npoyeoypa ConposoNCOaAemcs He CmpocuM 8bl6000M, MO 3a Hee
BbICMABIACICS YACMUYHDBLL O

Bcezo 24 panna




3ananue 3. (aBTopsl B.A. Emenssinos, /I.I'. Tpogumos).

1. Ilo JlaBya3be, 3Tu J1Ba MyTH - CUHTE3 U pasioxkeHue. COBpeMEHHbIE XUMUKU T'OBOPAT — CUHTE3 U aHAJIM3.
[IpocThIX BemiecTB — KUAKOCTEH Bcero 2: pTyTh U OpoM. B mpuHuune, U3 ycloBHs 3a1a4M MOHITHO, YTO X —
9TO MMEHHO PTYTh (Bce-Taku OpOM He pearupyer ¢ KOMIIOHEHTamH Bo3ayxa). [lompoOyem monrBepauthb
Halry Aoraaky pacderoMm. OmpenenuM MOJSIpHYIO Maccy BemectBa Y: 39,9/My = 12,6/22.4, otkyna My =
70,9, 94TO COOTBETCTBYET €IMHCTBEHHOMY IIPOCTOMY Ira3000pa3HOMY BELIECTBY — XJIOpy. MakcuManbHOE CO-
nepkaHue Opoma B ero xiopuaax — 69,27 % (8 BrCl), nostomy 6pom He moaxoaut. [TocMoTpuM, 4To moiy-
yaetcs s xiopuaoB pryru HQCl,, MaccoBoe comepikaHue KOTOPOH B HHUX BBIYUCISACTCS 1O (opmylie
100*200,5/(200,5+35,45n). PemmmB 3tu aBa ypaBHeHwus, moxydauM N=2 mis A u n=1 aus B. To ectr X=Hg,
A=HqCl, (cymema), B=HQCI (tounee, HQ,Cl, — xanomens). IToayunts A u B B umcrom Buae MOKHO,

Hanpumep, ciaeayrommm odpasom: Hg + Cl; 70-120°C > HgCl,; HgCl, + Hg 250-300°C > Hg.Cl,

(uu peakipeir ooMena B BogHoM pactBope Hga(NOgs), + 2KCI = HQ,Cl,| + 2KNO3). Oba coenunHeHus: —
CUIbHENIIINE S/bI, I0OITOMY COBPEMEHHAS MEAMIIUHA UX HE HUCIIOIb3YET.

2. [lpu AyUTEILHOM HArpeBaHWU PTYTH B 3aMKHYTOM OObeMe BO31yxa oHa okucisiercs B okcun prytu(ll)
kpacHoro nsera: 2Hg + Oy — 2HJO (pacu. (BemmectBo C). U3 40,00 yuumii pryru npu 100 % BeIxoae A0JIKHO
ob110 mosryanthes (40,00/200,5)*216,5 = 43,19 yauuu okcuaa. [Ipu HakanuBaHWH B MaJICHBKOW PETOPTE OK-

450-500°C

cujl pasnoxkuics Ha npoctsie BemecTBa 2HJO pacn. > 2HgT + O21, npuyem u pTYTh MpHU
510l Temmeparype (ee tym; = 357°C) cpasy monydaercs B ra3000pa3HOM BHUJIE, TOITOMY M OHA UCMIAPHIIACH, a
B PETOPTE HUYETO HE OCTAIOCH.

3. PTyTh MIMeeT TOBOJBHO BBICOKOE JIaBJICHHE MApOB NMPH KOMHATHOHM TEMIIepaType, IMO3TOMY HCIapseTcs C
3aMETHON CKOPOCTBIO YK€ NMpH OOBIYHBIX yciaoBUAX. [Ipu nnuTenbHOM npeOblBaHUU B OMELIEHUH, B KOTO-
POM KOHIIEHTpALMs [apoB PTYTU MPEBBIIIAET €€ MPEAEIbHO A0nycTuMyto KoHueHTpauuto (0,01 MF/MS!), 10-
pakaeTcs LIeHTpajibHas HepBHas cucrteMa. IlepBbIMM NpU3HAKaMU SBISIOTCS MOBBIIEHHAs! YTOMIISIEMOCTb,
obmas c1abocTh, anaTus, roJOBHBIE OOJIM, TOJOBOKPYXKEHHUE. 3aT€M MOXKET Pa3BUTHCA APOXKAHUE MANbLEB
PYK, BEK, I'y0 — TaK Ha3bIBa€MbIM «PTYTHBIN TpeMoOp», HaONII01aeTcsd U3MEHEHNE BKYCOBBIX OLIYIIEHUH (Me-
TaJNIMYECKUI MPUBKYC), CI€30TeUYEeHNE, N3MEHEHHE 1IBETa MOYU U Auapesi. JIoBOIbHO UHEpPTHAs MO OTHOIIE-
HUIO K OOBIYHBIM OKHUCIIHUTEINSM, C TAKUMH BEILIECTBAMHM, KaK cepa U XJIOPHOE XKele30, PTYTh pearupyer ¢ 3a-
METHOW CKOPOCTBIO y)Ke TIpU KOMHATHOH Temmeparype: Hg + S — HgS; 2Hg + 2FeCl; — HgCI, + FeCl,.

4. Vpasuenwust peakiuii: Hg + 4HNO3 (o, — 2NO,1 (D) + Hg(NO3), (E) + 2H,0;
Hg(NO3), + 2NaOH — HgO xznr. | (F) + 2NaNO3 + H,0; HYO . t’o—c> HYO «pacu.;
6HQ us5. + BHNO3 pass. — 2NO1T(G) + 3HQ2(NO3), (H) + 4H,0;

Hg2(NO3), + 2NaOH — Hg| + HgO el + 2NaNO3 + H,O0.

5. VcranoBuM B ocHOBaHuKM Musutona cootHomenue Hg : N = 85,7/200,5 : 2,99/14 = 0,427 : 0,214 =2 : 1.
JeiictButensHO, BecbMa HeoObuHO. [locuntaeM ero Mmonspuyro maccy: 14/0,0299 = 2*200,5/0,857 = 468. 3a
BBIUETOM MaccC JBYX aTOMOB PTYTH, a30Ta W JIBYX MOJIEKYN BoJIbI octaercs 468 — 2*200,5 — 14 — 36 = 17
I/MOJIb, YTO KakK pa3 coBmagaer ¢ maccoii OH (Ham Beab Kak pa3 HYy:)KHO OCHOBAaHHWE, Jla U JIBa aTOMa PTYTH
naroT 3apsa +4, a azot —3). T.e. popmyna auruapara ocaoBanus Mumtona HgaNOH*2H,0. Tornma dhopmya
runpara ero xjaopuna HgaNCI*H,0. B 6enom HerutaBkom niperunurate cootnomenune Hg @ N = 79,6/200,5 :
5,56/14=0,397 : 0,397 =1 : 1, B 6enmom mmaBkom Hg : N = 65,6/200,5 : 9,17/14 = 0,327 : 0,655 =1 : 2. Mo-
nspHas macca HerutaBkoro 200,5/0,796 = 14/0,0556 = 252 r/mons, mnaBkoro 200,5/0,656 = 2*14/0,0917 =
305,5. Eciim BBIUECTh MacChl PTYTH M a30Ta, B iepBoM octaercs 252-200,5-14 = 37,5 r/Moib, 9TO OTBEUaeT
Macce xXJopa U JBYyX aTOMOB Bojaopoza, Bo BTopom — 305,5-200,5-28 = 77, T.e. macca 2 aTOMOB XJiopa u 6
aTOMOB Bojiopoja (1o Tpu Ha aToM aszota). Mrak, ¢opmymna HemnaBkoro Oemoro mperunurata HgNH,CI,
wiaBkoro Hg(NHs),Cl,.

Vpasuenus peaxumii: 2HgO + NH3 + H,O = HgoaNOH*2H,04; HgCl, + 2NH3 = HgNH,CI + NH,4CI;

0 0
2HgC|2 + 4NH3 + H,O ’—C) ngNC|*H20~L + 3NH,CI; HgC|2 + 2NHs3 t’—C) Hg(NH3)2C|2~L



[Touepnenue xnopuna prytu(l) B aMMuadyHoOl cpeie OUYEHb HAIOMMHAET PEAKLIUIO CO IIEJIOYBIO0 U TOXKE CBS-
3aHO ¢ 00pa30BaHHWEM METAUIMYECKOW PTYTH B pe3ysibTaTe TUCHPONOpLUOHUpOoBaHus. BTopoil mpoaykT Tot
K€, UTO U B PEAKIMU A ¢ pacCTBOPOM aMMHUaKa MpU KOMHATHOM TeMIiepaType:

Hg,Cl, + 2NH; = Hgd + HgNH,CI. + NH,CI.

Cucmema OUCHUBAHUA>

1. Iea nymu no 0,5 6., sewyecmsea X, Y, Au B no 1 6., cnocoowt nonyuenus Au | 0,5x2+1x4+1x2+0,5x2+1

B no 1 6. (6e3 ycnosuii no 0,5 6.), ucmopuuecxue nazéanus no 0,5 6., 10wt 1 0. =9a.
2. Bewyecmeo C 1 0., eco macca 2 0., ypasnenus peaxyuti no 1 6., ucnaperue 142+1:0+1 =6 6.
pmymu 1 0.

3. Boicokoe dasnenue napos 0,5 6, [[THC 0,5 6, nio6vie 3 8epHblx npusHaxa no 0,5+0,5+3x0,5+1x2
0,5 0, ypaenenus peaxyuii no 1 6. =45 0.
4. ©opmynvr eewgecme D-H no 0,5 6., ypasnenus peaxyuii no 1 6. 0,5x5+1x5=17,5 6.
5. @opmynsl 6ewgecms no 1 6, ypasnenusn peaxyuti no 1 6. 1x4+1x5=9 o.

+T
Ilpumeuanue: Eciu popmynvl sewyecms, cooepocawux HY ~, ne yosoenst, mo u
3a ewyecmea, U 3a YpasHeHusl Peakyuil GbLCMasislemcs NOJ08UHA OAJLI0B.

Bcezo 36 éannoe

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

1. CtpykrypHbIe (hOopMyIbl OEH30HHOIN KHUCIOTHI, CTUPOJIa 1 OpoMOeH307a:

COZH / Br
OcH30MHAs CTHPOIT OpoMOeH307
KHCIIOTa
A

2. ATIOMOTHIPUJT JTUTHUS SIBISIETCSI OYEHb CHJIbHBIM BOCCTAHOBUTEINIEM, JIaBasi MPH JIEHCTBUM Ha OCH30MHYIO
KUCIOTY A OeH3mioBsli cnupT B. [Ipu o6paboTke cnupToB TpUXJIOpUIOM (hocdopa MpOUCXOAUT HYKIIEO-
¢mIpHOE 3aMelIeHue, P ATOM U3 OeH3uIoBoTO criupta B obpa3zyercs xiopuctsiii 6en3un C. Bemecrsom D
ABJIsIeTCS OCH3MIIMarHUHXJIOpHL, KOTOPBI oOpa3yetcs u3 6enzunxiopuaa C 1 MarHus B CyXOM JIUATUIIOBOM
a¢upe. anee peaktus ['punbgpa D mpucoenunsiercs xk ¢opmanbaeruay, nasas 2-penundtanon E mocne
PAa3JI0KEHUS aJIKOTOJIsiTa MAarHUsl BOJIOM.

CO,H CH,OH CH,CI CH,MqCl
_LiAH, PCl; LCHO
EtZO 21,0 H,0

[Ipu nefictBuM O6poMa Ha CTHUPOJ B TAKOM HEMOJSIPHOM PAaCTBOPHUTENE, KaK TETPaxJOpMeTaH, MPOHCXOIUT
3JEKTPOPUIBLHOE TIPHCOSTUHEHNE OpoMa 0 KpaTHOM CBSI3HM ¢ 0Opa3oBaHueM nuOpommpounsBoaHoro F. Cre-
NyIoIasi CTaius SIBIISETCS peaKlnel dMUMMUHUPOBAaHUA. [ MAPOKCHUT HATPUS B ITAHOJIE MIPH HATPEBAHUU 5IB-
JSI€TCSI OUY€Hb CUJIbHBIM OCHOBAaHUEM U CIIOCOOCTBYET MCUEPIBbIBAIOIIEMY OTIIETIEHUI0 2-X Moiib HBr ot F,
npu 3ToM noxydaercs ¢penmnaneruien G. B crienyromieil peakiiuu mposiBIsIIOTCS OCHOBHBIE CBOMCTBA peak-
TBa ['puHBsApa, MOCKOJIBKY TepMUHAIBHBIC alKUHBI ABisitoTcss C-H xucmotamu. OOpa3oBaBIINIiCS PEaKTHUB
I'punbsipa H atakyet 31eKTpoH-AePUIUTHBIN aTOM Yriepoja aibIeruJHON TPYIIIbI dTaHalsl, 00pas3ys CIUPT
K.




= Br CH //CMgBr HC—CH,

Br Vi \
Br, NaOH us36. CH3MgBr 1. CH3CHO / OH
—_— _— —_— —_—
CCl, C,Hs0H, T°C Et,0 2. H,0
K
F G H (C10H100)

ApomaTHyecKre rajloreHIIPOU3BOIHBIE PEarupyroT ¢ MarHUEeM, Tak U3 (eHMIOpoMHIa morydaeTcs GpeHu-
marauitopomuna L. Jlanee u3 peakruBa ['punbspa HE0OXOAMMO MONYYUTH OeH30MHYI0 KUciIoTy A. DTOro
MOXXHO JOCTHYb, a00aBuB K (eHmnmarauitopomuay L yraexkucmory O=C=0 - M. Ilpu kucnortHo-
KaTaJn3upPyeMOM B3aUMOJICHCTBUU OCH30MHOM KUCIOTHI A ¢ 3TaHoI0M obpasyercs stuinbden3zoat N (peakuus
srepudukanun). [Ipu aeiictBun Ha Hero 1 Mons heHnnmarauitopomua L BHavasie oOpasyercs audeHmike-
TOH, JICUCTBHE €I1Ie OJTHOT0 MOJIs peakThBa [ puHbsipa MPUBOIUT K 00pa3oBaHuio TpuTHiIKapOuHoia O.

MgBr CO,H CO,Et

C,H 5OH 1. L us6.
— C-OH
EtZO 2. HZO 2. H,0
3

N O (C19H160)
3. Ypasuenue ruapoiuza: CHzMgBr + H,O = CH, + Mg(OH)Br.
n(CH,) = 0.0112(:1)/22.4(1/momb) = 0,0005 mons = N(CH3MgBY).
C(CH3MgBr) = 0,0005m015/0,010 11 = 0,05 Mo1bB/11.

Cucmema ouenueanun.

1. Cmpyxmypnvie popmynet ben3zouinou kuciomsi, cmupoaa u obpomoenzona no 1 0. 1x3=3a.
2. Cmpyxkmypusie gpopmynol coedunenuti B-O no 1,5 6. 15x12 =18 6.
3. Vpasuenue cuoponuza 1 6., pacuem xonyenmpayuu 2 0. 1+2=3ao.
Bcezo 24 oanna
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