OTKpbITble COPEeBHOBaHUA MO XMMUMU
Crapwas rpynna (11 n 12 kn.)
TannuHH, Tapmy, Kypeccaape, Hapsa, Koxmna-ipee; 16 Hosi6ps 2002 a.

1. lpu okucneHun aHTpaueHa nonyyarT BewecTtBo A, TOMOSIOrOM KOTOPOro 4BMdeTcs
coegnHeHne B. CoeanHeHne B ucnonb3yetca onga nonyveHnsa kucnotbl X no

OOO cXeme CcuHTesa:
(0] (0]
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CHy Br,, hv KCN konts. HCI CH,COOH
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C,H,OH 90°C
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a) OnpepnenuTb CTPYKTYpPHbIE hopMyribl coeamnHeHnn A, C n D. (4)
Mpn rmgponunse coeguHeHust D obpasyeTcs ManononspHoe M B AaHHbIX YCMOBUSX He
obpasyloLlee conb NpPoMexyToyHoe coeavHeHve (amug) E, HekoTopoe KOnmmMyecTBO KOTOPOro
NpUCYTCTBYET B KOHEYHOM pacTBope. BewecTtBo E cogepxunt 5,28% asoTa (ana pacyeToB B3siTb
LenoYncrieHHble 3Ha4eHUsi aTOMHbIX Macc).
b) Onpenennte MonapHyto Maccy, 6pyTTo-hopmyny 1 CTPYKTYpHYt0 dhopmyny coeauHeHus E. (3)
M3BecTHO, 4YTO NONsIpHble BELLECTBa fydlle pPacTBOPSOTCA B MOMSPHbIX PacTBOPUTENAX
(Hanp. B BoAE) U HenonsipHble - B HenonsapHbiX. CTyAeHT, KOTopbIN cuHTe3nposasn Kucnoty X,
npubasun BogHbln  pactBop NaOH k peakunoHHoW cmecn ana Heutpanusaumm HCI (oo
3HadyeHun pH ~ 8-9), 3aTem akcTparMpoBan XWOKYH PeakUuMOHHYH CMeCb AUXSIOPMETaHOM.
Mocne BbiNapmBaHusa guxnopmeTtaHa B konbe octanack npumecs E n Bewwectsa X Tam He 6bi1o0.
c) O6bsacHuTe, Kakyto olwnbKy caenan CTyaeHT. (2)
d) Kakum cnocobom MoxHO nony4unTb BellectBo X 6e3 npumecu E. (2)11 06

2. BewecTtBo A MUCMONb3YIOT KaK 3erieHbIN NMUIMEeHT, Tak U AN NONMPOBKM CTeKna 1 metanna.
Mpn HarpeBaHun BelwlecTBa A C BewecTBOM B (Mcnonb3yetcs Kak NonynpoBOAHUK) MornyyaroT
oYyeHb TBepabin Metann C n KMcnoTHeIn okeng D, He pearvpylowmin ¢ BOAOW, HO Npwu chnas-
nenmn ¢ NaOH patowmnn pactBopumMmbie B Boge metacoegmHeHue E n optocoeanHeHne F. Mpu
peakuun metanna C c pasbaBn. CEpHON KMCNOTOM BblAeNsieTca Bogopon v nonydatT conb G.
Mpn npubaBneHnn wenoun K pacteopy conv G nonyyarT xentoBaThin ocagok H. Yepes
HECKONbKO MUHYT Ha BO34yxe BelwlecTBo H cTtaHoBUTCS cuHe-cepbiM BewecTBoMm |, pacTBopsito-
wnmea B M3bbitke KOH. Mpu okncneHnn nonyvyeHHoro pacteopa ¢ nomouwbio H,O, nonydatoT
BOOHbIN pacTBOp BellecTBa J XKenrtoro upeTa, Npu NOAKUCIIEHUN KOTOPOro obpasyeTcs BOAHbLIN
pacTtBop BeulectBa K opaHxeoro useta. Bewectsa J n K - conu KucroTbl, NOfy4YeHHOU u3
okenaa L (VI), cogepxawero metann C. lMpun cnnaeneHnn Bewectea | ¢ 6ypon (NaB4O-)
nonyyarT ABa MeTacoeanHEeHUs, OQHO U3 KOTOpbIX - Bewectso M nsympyaHoro useTa.

a) Hanuwwute dpopmynel n Ha3saHua A, B, C, D, E,F, G, H, |, J,K, L, M. (6,5)
b) HanuwuTe ypaBHeHnst peakumiii) A + B —; ii) J + cepHasi kucrnoTa —;
iii) L + ruapokeng kanus —; iv) | + 6ypa —t . (4,5)110

3. B Tabake 75% OT Bcex coaepallumxcsi ankanongoB coCTaBnsieT HUKOTUH (162 r/monb). HUKOTUH
MOXHO CuMHTe3upoBaTb, ucxoada us sewectsa A (104 r/monb, cogepxut 69,21% yrnepoga u 26,9%
asoTa), SABMAWMMCA NPOU3BOAHLIM NupuanHa. MMpUOUH - 3TO LWECTUYNEHHbIN reTepOoLMKI.
[MpomMexXyTouHbIM MPOAYKTOM MNpWU CUHTE3e saBnseTcsa coeanHenne B. [pu otgeneHwun HBr ot
coeanHeHuss B obpasyetcsa coeamHeHve C ¢ OByMs reTepoumknamu, npu
NH, peakumMm KOTOpPOro C MeTUNMOAMAOM B LWENOYHOM cpefe BblaensieTcs
N Br  MOOUCTBLIN BOOOPOA W MonyyarT HUKOTWUH. [pyn nonHom cropaHum 0,729 r
| HUKOTMHa O6pasoBaBLUMECS ra3bl NPOMYCTUNM Yepe3 pacTBOp rMapokcmaa
N/ B 6apus, nonyymB 8,86 r Genoro ocagka. O6bemM HeNornoTMBLUErocs rasa
nocne BbicywmnBaHms 6bin 108 cm® (24,0 /J,M3/M0nb), nnoTHocTb 1,167 r/uM?’.
a) /13 ncxoaHbIX AaHHbIX paccumTanTe BpyTTo-dhopMynbl i) coeauHeHunsa A un ii) HuUkKotuHa. (4)
b) HanuwuTe cTpykTypHblEe hopMynbl coeanHeHnn A, C 1 HAKOTMHA. (3)

¢) Hanunwwnte R- n S- nsomepsl coeanHeHus B. (3)106



4. [1pn BOCCTAHOBIIEHNUM BOLHOIO pacTBopa coeguHeHns A OBYOKMUCbLIO Cepbl MosyYyarT cHavana
pacTBOP KOMMIIEKCHOW KMUCNOThbl B (koopAnHALMOHHOE YNCNO LIEHTpaIbHOro atoMa paBHO ABYM),
npu pasbaeneHun kKoToporo ocaxpgaetcs BewectBo C. Bewectso C 6enoro uperta, HO Ha
BO3gyxe cTaHoBuTCs cuHMM. BewectBo C pactBopsieTcs B pacTBope ammuaka, obpasys
KOMNIieKkCHoe coeauHeHne D, B KOTOPOM KOOpAWHALMOHHOE YUCMO LEeHTPanbHOro atoma paBHO
asyMm. Npu cxuranumn Bewectsa D B aTMocdepe kucrnopoga obpasyeTcs XnopucTbii BO4OPOS,
BOAa, OOHO MpOCToe BelwecTBO M 4vepHoe BewecTBo E, B kotopom 20,1% kucnopoga. Mpwu
nponyckaHun 4eped pactBop D rasa F (romonor atuHa, cogepxawwmn 90% yrnepona)
obpasyetca ocagok G. pu npubasneHun k ocagky G cepHon kucnoTbl obpasyetcs ra3 F u
HecTonkast conb H, koTopas pasnaraetca Ha metann | n ero conb J. O6e3BoxeHHasa conb J
nmeet Genbin UBET, B BMAE Kpuctannornmgparta - cuHuin. [pn HarpeBaHum conu J nonydatoT
okcng E. lNpu pactBopeHnn Bewiectsa E B consHom kucrnote nonyyarT coeanHeHne A. pwu
peakuumn ocagka G ¢ as3oTHOM KMCNOTOM nony4datoT cuHuin HuTpaT K 1 cmeck rasos F n NO B
COOTHoweHun 3 : 1 (NNOTHOCTL cmecu rasos 1,674 r/uM3).

a) na rasa F paccuntanTte i) MONAPHYO Maccy; ii) Yacrno atomMoB yrriepoaa B Mosnekyne. (2)

b) MoeHtndpnuymnposaTts Bewectea A — K. (5,5)
¢) HanvwwuTte ypaBHeHusa peakumit i) A — B; ii) C — D; iii) D + Oy —; iv) D + F —;
V) G + HySOy; vi) J L); vii) E + HCI —; viii) G + HNO3; —. (4,5)126

5. MeTeoputHoe npoucxoxaeHun kpatepa Kaanu 6bino gokasaHo B 1937 r., korga Hawnu
NnepBble OCKOSKM MeTeopuTa, CoaepKaLlme xeneso.

[ns onpegenenus cogepxaHuna xenesa kycodek meteoputa (2,09276 r) pacTBopsitOT B a30THOM
kncrnote. [Ina oTaeneHust KUMCNoTbl CMeCb yrnapmBaloT 40 KawenogobHon maccel, npubaBnsatoT
KOHLEHTPMPOBAHHON CEPHON KUCNOTbl M MNPOOOSKAKT HarpeBaHMe OO0 MOSIHOMo McnapeHus
KncnoTel. MNMonyyaemyo Maccy pacTBOpSAT B AUCTUNNUMPOBaHHOM Boae. K pacTtBopy npubasnsioT
KYCOYKM LUMHKa W pa3baBrieHHY CEPHYH KUCMNOTY, YTOObl BOCCTAaHOBUTL O6pa3oBaBLUNECS WUOHDI
xenesa(lll). PactBop nepeHocaT KonuyectBeHHO B 250 Mn ob6beMHyto konby u npubasnstoT
ANCTUNNMPOBAHHOW BOAbI A0 MeTkU. [anblue TUTPYIOT pacTBOp NepmaHraHatomeTpudecku. ns
TntposaHuna 10,0 cm® pacTtBopa pacxogyetcs 17,75 cm® TUTPaHTAa.

Mcnonb3yembln  pacTBOp NepmaHraHata Kanus npegBapuTenbHO  cTaHgaTM3MpoBaH
TUTPOBaAHMEM €ro pacTBOPOM, KOTOPbIN npurotosneH pacteBopeHnem 1,0860 r wasenesomn
kncnotbl (H2C204:2H,0, 126,05 r/monk) B Boge ¢ nocrneayowmm gosegeHmem obbema pacteopa
no 100,0 cm®. Anst TutpoBaHumst 10,00 cM® pacTBOpa LLABENEBOW KUCMOTbI B MPUCYTCTBUM CEPHOM
KMCNOTbI pacxodyeTtcs 22,25 cM® pacTBopa NepMaHraHaTa Kanusi.

a) Hanuwwte ypaBHenusi peakumii: i) Fe + HNO; — oBpa3syetcs NO,, ii) Fe** — Fe?,
iii) KMnO, + H,C,0, + H,SO,4 — COy; iv) noHHoe ypasHeHne Fe** + MnO;, + H" —. (4)

b) Paccuutante mongapHble KoHueHTpauuun: i) c(H2C204) n ii) c¢(KMnQOy,). (2)
c) Paccuntante npoueHTHoe copepXxaHue xenesa (55,847 r/monb) B METEOPUTHOM OCKOSKe.(2)
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6. OnemeHT [aHuena-Akobu cocToMT U3 ABYX pPacTBOPOB, COEAMHEHHbIX 3anOfIHEHHbLIM

anekTponutoM mMocTtukoMm. lMepebii  pactBop - 0,5 M pactBop CuSQO4, B KOTOPLIA MOrpyXeHa

MegHas nnactuHka u BTopon - 0,1 M pactBop ZnSO4 ¢ uMHKOBOW nnactuHkon. CTaH4apTHbIe

noTeHumansl Eo MeaHoro n LUMHKOBOIO 3N1IEKTPOAOB COOTBETCTBEHHO paBHbl 0,337 B n -0,736 B.

a) CocTaBuTb CXeMy JAHHOrO 3fieMeHTa. (1)

b) Kakon nontoc (3Hak 3apsga) UMetoT KaTtog 1 aHog, i) npu paboTe anemMeHTa, ii) Nnpu 3apsagke
anemeHTa? Ha katoae npoMcxogut BOCCTaHOBIEHNE, HA aHOoAe OKMUcreHue. HanucaTtb
COOTBETCTBYHOLLNE YPABHEHNSA C NEPEXOLOM SIEKTPOHOB. (2)

c) [na AaHHbIX KOHUEHTpauunh paccumtaTb npu 25 °c i) noTeHuwanbl 0BGOMX 3NEKTPOOOB

(E _g,+ 299V [[Ok;D n ii) 9[IC anemeHTa. (B dhopMyne z 03HAYaET YMCIIO SNEKTPOHOB)(3)
zZ re

d) Kak MoxHo i) yBennuutb; ii) ymeHbwnte S0C anemeHTa ¢ AaHHbIMK anekTpogamn? (2) 8 6



