BAPHUAHT 1

1.1. Cx0iBbKO 3JIEKTPOHOB ¥ IPOTOHOB BXOJUT B COCTaB YaCTHI] K" u NO,?
K": gmcro npotoHoB — 19, uncno amekTporos — 18.
NO,: guciio mpoToHOB — 23, YUCIIO JIEKTPOHOB — 23.
(6 6ay10B)

2.1. Jlanbl pacTBOpPHI XJIOpUA TUTUS B GTOPUAA KaIUs OAWHAKOBOW MOJSPHOI KOHIEHTpauuu. B
kakoM ciayyae pH pactBopa Gosblie u nouemy?

LiCl — conb CHUIBHOTO OCHOBAaHUSI U CUJIbHOI KHCIIOTHI, B BOJE HE THAPOJIU3YETCS, PACTBOP
nMmeeT HeiTpanbHyto peakuuto (pH = 7). KF — conp cuinbHOro OCHOBaHMSA U CIaOOM KHUCIOTHI.
PactBop nmMeet menounyto peakiuro (pH > 7) BcieacTBre THAPOIHM3A IO AaHUOHY.

Omeem: pH pactBopa KF BhitIe.
(6 6ay10B)

3.6. Hamumure ypaBHEHHE peakiMd OpPOMITaHa C BOJHBIM PACTBOPOM IIEIOYH. YKaKHTE
MCXAaHU3M pCaKIHu.
CH3—CH,Br + NaOH(Boan.) — CH3-CH,OH + NaBr.
Peaxius mporekaet o MeXaHu3My HyKIeopHIbHOTo 3ameneHus (Sy).
(6 6ay10B)

4.5. Koncranrta ckopoct usomepmsarmun A—C pasra 50 ¢, a KOHCTAaHTa CKOPOCTH OOPaTHOM

-1 . o N
peakuuu pasHa 10 ¢ . PaccuuTaiiTe cocTaB paBHOBECHOI cMecH (B rpaMMax), MOJIy4eHHOH u3 15 T
BemecTsa A.

IIycte B BemectBo C mpeBpatuiaock X I BemecTBa A, Torja B PaBHOBECHOH cMecH
conepxurcs (15 —X) r Au Xt C. Ilpu paBHOBecHH CKOPOCTH NMPSIMON ¥ 0OPaTHOM peakiuy paBHBI:
50 - (15 -x) = 10x, otkyma X = 12.5.

CocraB paBHOBecHO# cmecu: 2.5T A, 12.51 C.
(8 6as10B)

5.1. CxoybKO M30MEpHBIX TUMETHI()EHOIOB cymecTByeT? M300pa3ute ux CTpyKTypHBIE (hOPMYJIBI.
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(8 6a/10B)

6.1. K 2.0 r cmecu cynbdpuna meau (1) u cyneduna amomunus npwimaa 100 Mt BOJIBL, TIPH 3TOM
BeIgemiIock 1.02 r raza. Ocangok oTuabTpoBaIM U BeICYIIMIN. Paccunraiite Maccy ocazka.

Cynbdua Meau B BOJE HE PacTBOPSIETCS, THAPOIU3Y He moasepraetes. Cynbhua aTioMUHAS
THIAPOJIM3YETCS TIOJHOCTHIO:
Al,S3; + 6H,0 — 2A1(OH)3| + 3H,S7T.

v(H2S) =1.02 / 34 = 0.03 mob.

Caenmoarenbho, V(Al>S3) =0.03/3 =0.01 mob.
m(Al,S3) =0.01 - 150=1.5r.
OT(hUIbTPOBAHHBIN M BBICYIIIEHHBIN 0CaJ0K COCTOMT U3 CYJIb(GHIa MEAN U THIPOKCHIA ATFOMUHHS:
m(CuS) =2.0-15=0.5r,
m(AI(OH)3) =0.02 - 78 = 1.56 1.



Macca ocazaxa coctasiser 0.5 + 1.56 =2.06 1.
Omeem: 2.06T.
(10 6an0B)

7.1. HanummuTe ypaBHEHUS peakUui, COOTBETCTBYIOILUX CIIEAYIOIIEH CXeMe NpEeBpaIleHUH,
YKQ)KUTE YCIIOBHSI UX MMPOTEKAHMSL:

Cr,0; —f » X

T><]

Y 4—3 chr207

O)II/IH 13 BO3MOXKXHBIX BapI/IaHTOB peHIeHI/Iﬂ:

1) Cr,03 + 3Cl; + 10KOH — 2K,CrO4 + 6KCI + 5H,0

2) 2K>CrO4 + H,SO,4 — K5S0,4 + K,Cr0O7 + HO:;

3) 3K5S03 + K,Cr,07 + 4H,S0,4 — CI‘2(SO4)3 + K,S0O4 + 4H,0;
4) 2Cf2(SO4)3 —t) 2Cr,03 + 6SOZT + 302T;

5) 4K,Cr04 —)t 4K,CrO4 + 2Cr03 + 302T;

6) 3K5S03 + 2K,CrO4 + 5H,S0,4 — Cr2(804)3 + 5K,S0, + 5H,0.
(12 6ansoB)

8.5. HanmmmuTe ypaBHEHHs peaklUil, COOTBETCTBYIOIIMX CIEAYIOIIEH IOCIeI0BATEIbHOCTH
MIpEBpALCHUN:
C;H,Br—=x — C,H,,Br —> C,H,, = C,H,O — C,H;,0,

\ CSH 1002

VYkaxure CTpYKTypHbI€ ()OpMYJIbI BEIIECTB U yCIOBUS IPOTEKaHUS PEAKLIUM.

1) 2(CH3),CHBr + 2Na — (CH3),CH-CH(CHs), + 2NaBr;  (peakrus Bropua)

2) (CHg)gCH—CH(CHg)z +Br2 — (CHg)gCBr—CH(CHg)z + HBr;

3) (CH3).CBr—-CH(CHs), + NaOH(cmupr. p-p) — (CH3),C=C(CHzs), + NaBr + H,0;

4) 5(CH3)2C:C(CH3)2 + 4KMnQO,4 + 6H,SO4 — 10CH3C(O)CH3 + 4MnSQO, + 2K,S0O,4 + 6H,0;

5)
CH
PN
CHy—C—CHy + CH;0H —>  C{_
CH3 OCH3

6)
CH _
CH—C—CH CH,—CH —H; {C/O C|H2 H,O
To— + — +Hp
3 2 J) 2 CH3/ \O—CHZ

H H

BemecTto X — 2,3-qumeTHnOyTaH.
(12 6ansoB)

9.2. Tlpu B3aumoseiicTBuu aucynbduna sxenesa (1) FeS; ¢ u30bITKOM a30THOM KUCIOTHI
BBIIEIMIOCH 3.667 11 rasa, mioTHOCTL KoToporo mpu 1 atm. u 25°C cocrauna 1.227 r/n. B
pe3ynbTare peakiuu oopazoBaics pacTBop Maccoi 49.1 r, B KOTOpOM MaccoBas A0S a30THOM
KHMCJIOTBI B TPU pa3a MPEBBIIIAET MACCOBYIO JIOJIK0 CEPHOM KUCIIOTHL. PaccunTaiite MaccoByIO JTOJIIO
A30THOM KUCJIOTHI B UCXOTHOM PacTBOPE.



Haiinem MOIspHYO MacCy BBIIEIMBLIETOCA rasa:
M = pRT / p = 30 r/moub — 310 Ta3 NO.
YpaBHEHUE peaKLyu:
FeS; + 8HNO; — 2H,SO4 + 5NOT + Fe(NO3)3 + 2H,0.
Beigenunocs v(NO) = 101.3 - 3.667 / (8.31 - 298) = 0.15 mons, M(NO) =0.15 -30=4.5T.
3HauuT, B peakmuu oOpasoBasioch Takke 0.06 mMonb ceproit kucmotel (0.06 - 98 = 5.88 1), a
Berynuiio B peaknuio 0.03 mosp mupura (0.03 - 120 = 3.6 1) u 0.24 moas HNO3 (15.12 1).
[To ycioBuio 3a1auu B MOJTYYUBIIEMCS pacTBope coaepkutcs eme 5.88 - 3 = 17.64 r a30THOI
KHCIIOTBI, BCETO K€ B UICXOJHOM pacTBope ee Obuto 15.12 +17.64 =32.76 1.
Haitnem Maccy HCXOJHOTO pacTBopa:
m=49.1 - m(FeS;) + m(NO) =49.1-3.6 +4.5=50r.
Taxum oOpa3om, MaccoBasi 10J11 @30THOW KHCIIOTHI B HICXOJIHOM PacTBOpE:
®(HNO3) = 32.76 / 50 = 0.655.
Omeem: 65.5%.
(16 6ans0B)
10.6. s monHOTO THAposm3a 18 r cioxHoro a¢upa nmorpedoBasiock 100 r 10%-HOTO pacTBOpa
ruapokcuaa HaTpus. CMech mocje THAPOIW3a HArpend ¢ H30BITKOM TMOIKUCICHHOTO pPacTBOpa
MepMaHraHaTa HaTpus, MPU ITOM BBIAETWIOCH 16.8 11 (H.y.) YIJIEKHCIOTro Tras3a. YCTaHOBHUTE
CTpOEHHE CIOKHOTO 3(pHpa, HAMUITUTE YPABHEHUS PEAKIIU THUIPOIN3a U OKUCICHHS.

JInst ruaponusza 1 MOJb CIIOKHOTO 3(Hpa 0JHOOCHOBHOW KapOOHOBOW KHCIOTHI TpeOyeTcs 1
MOJIb MIETIOYH, CIOXKHOTO 3(Hpa ABYXOCHOBHOW KHCIOTHI — 2 MOJb IIEJIOYH, CIIOKHOTO 3(pupa
(deHona — 2 MOJIb IIEIOYH.

v(NaOH) =10 0.1 /40 = 0.25 mo7b.
Ecnu ucxonnoe coemuHenne — 3Gup 0JHOOCHOBHON KUCIOTHI, Tov (3¢dupa) = 0.25 mMoib, U Toraa
€ro MOJISIpHasi Macca cocTaBiisieT M = 72 r/MoJb, eciu ke 3T0 3QHUp JBYXOCHOBHOM KHCIOTHI, TO
v(3dwupa) = 0.125 monb, u ero M =144 r/monb.

[Ipu okHMCIEeHMHM TPOAYKTOB THIPOIM3A CIOXHOTO 3(pupa oOpasyercst YITEKUCIBIA Ta3.
CnenoBaTenbHO, B IPOLIECCE OKUCICHUS pa3pyIlaeTcsl yriepoJHbli ckeneT. /1o yriekucioro raza B
YCJIOBUSIX PEAKIIMU MOXKET OKHCIISITHCS METaHOII.

v(COy) =16.8/22.4 =0.75 moib.
v(CO,) = v(aromos C).
Jlnst aupa ¢ MossipHO#t Maccoit 72 r/mMonb otHoteHue v(3¢upa) : v(atomoB C)=0.25:0.75=1: 3.
DTOT CIOXHBIN 3(Up JODKEH COlepXaTh TPH aToMa yIiIepoJa M JBa aToMa KUCIOpOAa, TOTAa Ha
BoopoJ octaercs yetslpe aroma. ®opmyna CHCOOCH; nexoppektHa. @opmyna HCOOCH=CH;
HE YIOBJETBOPSET YCIOBHIO 3aJa4yd, T.K. OKHCICHHE OJHOTO MOJS BHHHI(pOpPMHATA
MepMaHraHaTOM KaJus AaeT TOJIbKO oJuH Mok COy.
Jnsa adupa 1ByXOCHOBHOM KUCHOTHI ¢ M = 144 r/Monb COOTHOIICHUE
v(adupa) : v(atomos C)=0.125:0.75=1: 6.
DTOT CIIOKHBIN APHUP TOIDKEH COIEpXaTh HIECTh aTOMOB YIJIEPOAA M YETHIpE aToMa KHCIOpOJa,
Torma Ha Boaopon octaeTcsi Bocemb aTomoB. Popmyna CH30O0C-CH=CH-COOCH;3; otBeuaer
YCJIOBHIO 3aJa4H.
VYpaBHEHHUs peaKLuil:
CH300C-CH=CH-COOCH3 + 2NaOH — NaOOC-CH=CH-COONa + 2CH30H;
5CH30H + 6NaMnO, + 9H,S04 — 5CO; + 3Na;SO4 + 6MnSO4 + 19H,0;
5NaOOC-CH=CH—-COONa + 12NaMnQ, + 23H,S0, — 20CO; + 11Na;SO,4 + 12MnSO, + 28H,0.

(16 6ans0B)



