BCEPOCCUMCKAS OJIMMITHATA IIIKOJIBHUKOB
1O XUMHNU 2015-2016/4. r.
MYHULIMIIAJIBHBIN ATAII

11 xiacce

OO0mue ykazaHmsi: eciM B 3ajaye TpeOYIOTCS pacy€Tbl, OHU O0S3aTENIbHO JIOJKHBI
ObITh mpuBeNECHbl B pemeHud. OTBET, MPUBEAEHHBIM 03 pacy€ToB WM HHOTO
000CHOBaHUS HE 3aCUUTHIBACTCS.

1. Copasa HajieBo
BoccraHoBuTe JIeBYyI0 YacTh Ka)JJOTO XHMHYECKOTO ypaBHEHHsI (HEKOTOpbIE KO3(-
(UIMEHTHI yKe YKa3aHbI):

a) ... = PHT + 3HPO,

0) ...+ ...+ .. =HSO, + 2HBr

B) ... + 3...+ ... = 2K[Cr(OH] + 35| + 6NH;?

r)4...+..=4CuO + 2K6; + 8SQ1

o) 3...+..+6...=3Kn0, + KCl + 3HO

2. Tpu conu
Cmech Tpéx coieir A, B, C obmeii maccoit 59,6r, 0oO0pa3oBaHHBIX OJTHUM METaJUIOM,
MPOKAJIWIN A0 MOCTOSSHHOW macchl. [Ipu 3TOM BBLOENWIICS ra3, MpU B3aUMOACHCTBUH
KOTOpOro ¢ HW30BITKOM BOAOpoaa oOpazoBamach Bojma Maccoit 14,4r. IlpomykTs
MPOKAJMBAHUS PacTBOpWIM B Boje. llomydeHHBI pacTBOp 00paboTamum HUTPATOM
cepebpa. Breiman 6enblii ocagok maccoit 57,4r n obpazoBajach pacTBOpUMAs COJb A.
N3BecTHO, YTO COJIM 3TOTO MeTaula OKpalMBaloT TuiaMms B (uoneToBsiid 1iBet. Comu A
u B ucnonb3yroT B NMUpPOTEXHUKE, a cMech cojied A u C HCHOJIB3yIOT B KayeCTBE
MUHEPAJILHOTO YJI00pEHHUS.

1. Onpenenute Gpopmyinsl cosier A, B, C. JlaiiTe mo qBa Ha3BaHUS KaXKI0M COJIH.

2. Hanumure ypaBHEHUs peakIiui.

3. PaccunTaiiTe koaudyecTBO BelecTBa U Maccy coi C B HCXOAHOM CMeCH.

4.KeM BriepBbIe Obla OTy4YeHa coib B?
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3. DKkcnpecc-aHAJIN3 PTYTH

B HacTosiee Bpemsi MONYyYWIM IIUPOKOE PACIPOCTPAHEHHE HSKCIPECC-METOJbI
OTIpEIIeIICHUS 3arPsI3HUTEICH B OKpYXKarolel cpeie (Bo3myxe, BOJe, MOUBe), MPOAYKTaX
nUTaHus W T.a. JIId ompenelieHdss ONMAacHOTO TOKCHYHOTO BEIIECTBA — PTYTH
UCIIOJIL3YIOT  CIEAYIONYI0 METOAWKY. @OWIbTpOBaIbHYI0 OyMary IpOIUTHIBAIOT
pactBopoMm cyibdpara memu(ll). ITocrme BeicymuBaHus Oymaru €€ ONPBICKUBAIOT
pacTBopoM moauaa kanus. bymara okpammBaercs B Oyphbiit 11BeT. /[ obecriBeunBanus
Oymarum e€ TOMEMAIOT B PacTBOp Cyiab(dura HaTpus. 3areM Oymary NpOMBIBAIOT,
BBICYIIMBAIOT U HCIIONB3YIOT ISl OMPEICICHNs CONepiKaHus coenuuenuii pryrn Hg™
B pacTBOpax. AHAIU3UPYEMbIi pacTBOp HAHOCAT HAa WHIWKATOPHYIO OyMmary, W, eciu
B HEM cojepXaTcsl COJIM PTYTH, TO Oymara OKpaIlMBaeTCs B Pa3IMYHBICE OTTCHKH
KpPacHOTO IIBETa, B 3aBUCHMOCTH OT KOHIIEHTpamuu pTyTH. OKpacKky WHIMKATOPHOM
oymare npuaaér coequnenne C[Hgl,).

1. 3anumwure YypaBHEHHs peakUuid, TMPOTEKAIOIMUX [PU  H3TOTOBJICHHUU
MHAMKATOPHON OyMaru Ha COJIU PTYTH.

2. Kakas peakuusi mpoTekaeT Mpu JEHCTBUU HAa WHIUKATOPHYIO OyMary HOHOB
prytn Hg™*? 3anuuiTe ypaBHEHHE PEaKiin.

3. HazoBute okpalieHHOE COEAMHEHWE U OMNpEACIUTE CTEINEeHU OKHUCICHUS
METAJUIOB B HEM.

4. N30MepHBIe YIJIeBOAOPOAbI
B nocinenHee gecsATUETHE 3HAYMTENBHO BO3POC HMHTEPEC K IPOU3BOJHBIM
yraeBonopoaa coctaBa CigHip, BBIIENIEHHBIM M3 Pa3IUYHBIX BHUJOB COCHBI, €IIH,
OBKAJINITOB, JIUCTBEHHUIIBI W JPYTUX pPACTeHW. OTH COEIWHEHHS 00JajaroT
Pa3HO00Opa3HON OMOIOTHYECKOM aKTHBHOCTBIO.
OTOT YIJIEBOJOPOJ CYUIECTBYET B BHUAE JBYX u3omepoB — A u B. M3omep A
IPEACTABIAET COOOM CBETIO-KENThIE KPUCTAIIBI C TEMIEpaTypoii miasinenus 124 °C.,
N3omep B mpu OOBIYHBIX YCIOBHSIX — MaciooOpas3Has KUAKOCTh C TEeMIepaTypou
mnasnennst 6 °C. Ilpu ocBemennn u3oMepsl A U B CrOCOGHBI TEPEXOAUTH IPYT
B Apyra. M3zomep B menee ycroiuuB. OIMH MOJIb KaXIOTO H30MEpa MOXKET
npucoequHuTh Mo 1 mosb Opoma, a Mpu TUAPUPOBAHUM B OTHOCUTEIBHO MSTKUX
ycinoBusix — o 1 mone Bogopoza. [lpu okucinennn B )KECTKUX yCIOBUSIX 00a M30Mepa
MOJIBEPraroTCs IECTPYKIIMH, B PE3yJIbTaTe Yero o0pa3yercs TOJNbKO OJHO OpPraHHYeCcKOoe
coeuHeHNe — OeH30MHas KUCTIOTA.
1. Onpenenute cTpyKTypHBIE (POpMYIIBI H130MEPOB A 1 B.
2. CocTaBbpTe cxeMy peakuuu (poTonsoMepHu3aluu, WITIOCTPUPYIONIYI0 B3aUMHOE
npeBpainienne n3omepoB A u B o meiictBuem cBeta. [Ipemyioxure oObsicHeHNE
Pa3IMYHOM YCTOMYHUBOCTH U30MEPOB A U B.
3. Hanummre ypaBHeHus peakiuii Bzaumozaeictsus Ci4H1, ¢ GpoMoM u ¢ BoIopo-
JIOM, a TAaK’K€ YPaBHEHUE PEAKITUU €r0 OKUCIICHUS. Y KaKUTE YCIOBHS MPOTEKAHUS
¥ Ha30BUTE MPOIYKTHI TUX PEAKIHi, UCIOb3ys npasuiia HomeHkiatypsl IUPAC.
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5. CHHTe3 H aHAJIU3 aHWUJIMHA

B naGopatopun cHHTE3UpOBaIN aHWJIMH U3 HUTPOOEH30J1a, HUCIIONB3Ysl peaklnio 3UHUHA.
[IpoaykT cuHTE3a OTOTHAJIM M3 pEaKIHMOHHOM cMecH ¢ mapom. Okazaioch, 4TO
OTOTHAHHBIN C MAPOM AHWJIMH 3arpsi3HEH HE BCTYNMUBIINM B PEAKIIMIO HUTPOOESH30JIO0M.
JIns aHanmm3a «CHIPOTO» MPOAYKTa CHHTE3a B3su mpoOy (1/25 dacte mo 00bBEMY)
MOJyYEeHHOTO TNPOAyKTa M COXIIH. [‘a3000pa3Hble MPOAYKTHI pEaKUUU TOpPEHUs
MPOMYCTHIIM Yepe3 M30BITOK BOAHOTO pacTBOpa enkoro Hatpa. O0bEM HEMOTIOMEHHOTO
npu dtom ra3a cocraBmin 0,448 n (H.y.). Takyro ke mpoOy «CHIpOTo» MPOAYKTa
obpaboranmu 25 mi pactBopa cepHoit kuciaotel (p = 1,14r/m1; ® = 20 %), npu 3Tom
BhINaJIo 6,88r ocaka.

1. HanummTe ypaBHEHHsI PEaKIMH BOCCTAHOBICHHS HHUTPOOCH30J7a CyIb(UIOM
aMMoHUs (peakiusi 3HHUHA).

2. Ilepeuucnure apyrue BOCCTAHOBHUTENH, KOTOPbIE€ MOTYT OBITh HCIOIb30BaHbI
JUTSl TIOJTy4EeHMsI aHWJIMHA U3 HUTpoOeH3ouna. [IpuBenure 1Ba ypaBHEHHs peakuui
HUTPOOEH30J1a C BOCCTAHOBUTENIAIMU 10 Bamemy BbIOOpY M yKakKUTe yCIOBHUS UX
OCYLIECTBJICHUS.

3. Beruuciure MacCCy 4YMCTOI'O aHHUJIMHA, ITIOJJYUYCHHOI'O B JaHHOM CHUHTE3C.

4. KakoBa maccoBasi J0Jisi IPUMECH HUTPOOEH30J1a B «CBHIPOM» MPOAYKTE 3TOTO
CUHTE3A.

5. HpCI[J'IO)KI/ITC CIT0CO0 OYMCTKU aHUJIMHA OT IIpUMECH HI/ITp06CH30J'Ia.

6. JJaGopaTopHbIii OpraHnyecKuii CHHTE3
Jliis cuaTe3a BeniectBa B B kpyriogoHHyro Kooy (1) (cM. prc.) moMenaroT 0e3B0IHYIO
KapOOHOBYIO KHCJIOTY A, IPUJIMBAIOT U30BITOK a0COOTHOTO 3TUIIOBOTO CIHPTA U MPH
MIOMOIITH JBYPOTO# Hacaaku (2) mpucoeauHSIOT 0OpaTHBIN XonoauibHUK (3). Bepxuuit
KOHEII XOJOAMIbHIKA 3aKPBIBAIOT XJIOPKAIBIIMEBON TPYOKOit (4).

HCl
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Yepe3 crekimsHHY0 TpyOKy (5) mpomyckarT CHIBHYIO CTPYH XJOPOBOAOPOJA.
Peaknmonnas cmech npu 3TOM paszorpeBaetcs. [1o OKOHYaHUM peakIMu COAEPKUMOE
K0JIOBI (1) MOJHOCTBIO HEHTPANTHU3YIOT U30BITKOM OXJIAXIEHHOIO pacTBOpa KapOoHaTa
HaTpus. 3aTeM B JICJUTEIbHON BOPOHKE 1EJEBOM MPOAYKT cuHTe3a B ornenstor ot
BOJHOIO CJIOSl, MPOMBIBAIOT HEOOJIBIIMM KOJUYECTBOM BOJIbI, CYHIAT XJIOPUCTHIM
KaJIbLIUEM U TIEPETOHSIOT.

1. Onpenenure, KaKyto KUCIOTY A B3sUIM AJIA CUHTE3a. VI3BECTHO, UTO AJI MOJHOM
HeuTpanuzauu 3,6 T A TpeOyercss pacTBop, cojepxanuid 3,2 T THIPOKCHUIA
HaTpHS.

2. Kakoe BemectBo B cuHTE3upoBasii B maHHOM ombite? M3BectHo, uto B
conepxut 43,8 Yokucnoposa mo macce.

3. Hanuimre ypaBHeHHE peakIuu CHHTe3a BelecTBa B.

4. C Kaxkoil 1enpl0 B PEAKIMOHHYIO CMECh MPOMYCKAIOT XJIOPOBOJOPOA?
[Tpennoxute merox nmonyuenus HCI B maGopaTopum.

5. Ilouemy B JaHHOM CHHTE3€ IMpEANAraeTcs HCIOIb30BaTh aOCOIIOTHBIN
STHIIOBBIN criupT? Kak ero nmony4urts U3 cnupra-pektudukara?

6. C KaKo# 11eJIbI0 XJIOpKaJIbIHEeBYIO TpYOKy (4) 3amonusior 0e3BoaHpiM CaCl?

He 3a0y0vme nepenecmu omeemul 6 0J1aHK padomui!
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NEPUOANYECKAA CUCTEMA 3JIEMEHTOB A. U. MEHOEJNEEBA

MpunoxeHune 10

1 2 3 | | 4] 5 | e [ 7 | 8 | 9o | 10 | 1 [ 12 | 1314/ 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 Cc N 0 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 Ky 32 33 34 35 36
K Ca Sc Ti \' 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 | 65,39 | 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 Tc Ru Rh Pd Ag Cd In Sn Sh Te | 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 | 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 T 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 * | 104 105 106 107 108 109 110 1M1 112
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn
[223] [226] [227] [265] | [268] [271] | [270] | [277] | [276] [281] | [280] | [285]
* 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
** 90 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]




[Tpunoxenue 11

ANEKTPOXUMUYECKUN PAO HAMPAXEHUN METANNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H)3 Bi, Cu, Hg, Ag, Pd, Pt, Au
PACTBOPUMOCTb CONEN, KUCNOT U OCHOBAHWUW B BOAE
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P — pactBopuMo M — manopacTtBopumo (< 0,1 M) H — HepacTBopumo (< 107 M)  —— He CymecTByeT MM pasaraeTcsi BOIoil
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