Me:kpernoHajabHasi 0OJTMMIINAA IIKOJIbHUKOB
«BYAYINUE UCCJIEAJOBATEJIN - BYAYIIEE HAYKWN» 2024/25
OYHBI OTBOPOYHBIN TYP. IIpooonscumensrocmo 90 munym
1 BapuanT
10 kaacc
3agaua 10-1

MeToa XpoMHpPOBaHUS IMIMPOKO HCIOIb3YETCS B COBPEMEHHOW MPOMBIIIICHHOCTH IS
3alIUTHl  METAJUIMYECKHX M3JEIUA OT KOPpPO3HM, TIOBBIIICHUS TBEPAOCTH U MPHUIAHUS
MPUBJIEKATEILHOTO BHJAa. DTOT METOJ| 3aKJII0YaeTcs B TaJIbBAHUYECKOM HAHECEHUU TOHKOIO
CJIOSl XpOMa Ha METaJUIMYecKuii peamer. HeoctaTkom siBiisieTcst 00JIbI0oe KOJTHMYECTBO KUIKUX
0TX0710B, coaepxkamux xpom (VI), xpom (III) u apyrue s5KOTOKCUKAHTHI.

JInsi yCTaHOBJIEHHS COCTaBa CTOYHOM BOJBI TaJbBAaHMYECKOTO IPOM3BOJACTBA U €€
JIe3aKTUBALIMM MPOBEJIM Cleayromuil skcrepuMmeHT. K 1 1 Kucimoro pactBopa, ColeprKaiero
CrClz m HoCr207, no6aBuiaM TUAPOKCHI HATPHs IUIsl CO3JaHMS CUIJIBHOILIEIOYHOW Cpenbl U
npwiid  u30bIToKk Opoma. Ilocrme mo0aBieHUsT K TOJYYEHHOMY pacTBOPY H30BITOUYHOTO
KOJINYEeCTBA pacTBOpa HUTpara Oapusi oOpazoBaicsi ocagok maccoil 1.265 r. Ha peakuuio c
TaKUM e 00bEeMOM HMCXOIHOTO pacTBopa xpoma morpedoBasiock 105 mi pacTBopa cynbdara
xene3a (II) ¢ xkonnenrpammert 0.1 monp/n. Hamummre ypaBHEHHMS NPOTEKAIOMIMX pPEaKIUH.
VYcTaHoBHTE KOHIEHTPAILMIO XpoMa B aHaIM3upyeMoM pactBope B mr/n Kakas nons (%) xpoma
HaXOJIUTCS B CTETNICHN OKHUCIICHUS +67

Peuienue
[Tpu noGaBneHNN 1MIET0YH K 3TOMY PAaCTBOPY MPOTEKAIOT CIEAYIONINE PEaKUu:
H>Cr207 + 4NaOH — 2Na>CrOs + 3H>0;
CrCl; + 3NaOH — Cr(OH)s{ + 3NaCl;
Cr(OH)s + 3NaOH — Naz[Cr(OH)s].
[Ipu noGaBneHnn GpoMa K MOJYYEHHOMY PAcTBOPY MpoucxoauT okucienue xpoma (II1)
1o xpoma (VI):
2Na3[Cr(OH)s] + 4NaOH + 3Br, — 2NaxCrO4 + 6NaBr + 8H2O.
JanbHelimee qo0aBiieHUE K TOJIYYSHHOMY PacTBOpY M30BITKAa pacTBOpa HUTpaTa Oapus
MPUBOAUT K 00Pa30BaHMIO JKEJITOTO OCajika XpomaTa O6apus:
NaxCrO4 + Ba(NO3), — BaCrO4l + 2NaNO;.
Haiinem konmudecTBa BemecTBa Xpomara oapusi:
n(BaCrO4)=m(BaCrO4)/M(BaCr0O4)=1.265/253=0.005 mMo05.
W3 xumuyeckoit popmyIbl Xxpomara 6apusi BUTHO, UTO
n(Cr)= n(BaCrO4)=0.005 monb. Takum o0Opa3oM, KOHLEHTpalMs XpoMa B HCXOAHOH cMmecH

paBHa n(Cr)-M(Cr) / Vppa =0.005 mons/n -52 r/monb / 1 1=0.26 r/n =260 mr/m.
C cynbdarom xenesa (II) pearupyer Tonbko xpom (VI):
H2Cry07+6FeSO4 +6H2S04 — Cra(S04)3 + 3Fe2(S04)3 + 7H>0.
Ha peakumro ¢ 1 1 pactBopa morpedoBamock 0.105 1:0.1 mone/m = 0.0105 mons FeSOs. ITlo
YPaBHEHHMIO PEaKIMM C 3TUM KOJHYECTBOM cynb(dara sxene3a B3aumonenctsyer 0.0105 / 3 =

0.0035 momb xpoma (VI). Takum oOpazom, conepxanue xpoma (VI) cocrasnser 0.0035 / 0.005 =
0.7 nmm 70%.

Pa30anjioBka

1. 3a HanMcaHWe ypaBHEHHs peakiuii o 3 Ganna 18 6.
2. 3a pacuer coaepKaHus XpoMa B MI/JI 40.
3. 3a pacuert conepxkanus xpoma (VI) B % 36

Bceero: 25 0.



3agavya 10-2
No6ynpopern Ci3HisO2 — 3T0 HecTepouIHBI NPOTUBOBOCHAIUTENBHBINA Ipemnapar,

oOyiaaromuii  O0OJIEYTONSIOMNM U JKapOIIOHMKAIOMNM JieiicTBHeM. OH BBIITyCKAaeTCs B BHIC
TabJIETOK, CYCIIEH3U U reliei.

CHs

OH
CHs

O
HsC
Beruucnute maccy uOynpodena, comepxkamero 1 monb atomoB. B omnoil Tabnerke
Haxoautcs B 30 pa3 menbme ubynpodena. C kakum odsemMom 0.1 MOIIB/T pacTBOpa HIEIOYH
npopearupyeT ubynpoder u3 omHoil Tabnetku? OTBET MOATBEpAUTE pacueTamu. Hamummre
ypaBHEHHE MPOTEKAIOIIEH peaKIuy, UCTIOIb3Ys TpaduuecKyro Gopmyiry.

Penrenne

Haiinem konmmyectBo nbynpodena, conepkamiee 1 Moiab aTromMoB. J[is aToro o603Hauyum
KOJINYECTBO BellecTBa HOympodeHa yepe3 X Moib. B coOTBEeTCTBUM ¢ XMMUYECKOH (hopMyIon
Ci3Hi1302, x monp ubympodena comepkut 13-x Monb aToMoB yriiepona, 18-X Moib aTOMOB
BOJZIOPOJIa M 2-X MOJIb aTOMOB KHciopoja. O01iee KoIm4ecTBO aToMOB 33-X MOJIb Wi | MOJIb.
N3 cootHomenust 33-x=1 naxoaum, uto x=0.03 mosb. Macca 0.03 monbs nGynpodena paBHa:
0.03 monp-206 r/Mons = 6.18 1. B onHoit Tabnerke nbynpodena naxogurcs 0.03 monp / 30 =
0.001 moms ubympodena.

YpaBHEHHE PEaKIUU B3aUMOICUCTBUS NOYTIPO(eHa ¢ MEeT0UYbI0:

CHs CHs
CHs o + NaOH = CH, OM+ H,0

H;C HsC

N3 ypaBaenus BugHo, uto ¢ 0.001 momp mOympodena Bzaummogeicteyer 0.001 momin
mesroun ik 0.001 mous / 0.1 mons/n = 0.01 i wam 10 Mo mienoun.

Pa36annoBka

3a pacueT maccel nOynpodena 10 6.
3a ypaBHEHHE peaKLuu 560.
3a pacueT oObeMa IIenoYn 10 0.

Bcero: 25 0.



3agavya 10-3
bunapnoe BemectBo A (7 wMr) xmopupyercss wu30biTkoM xyopa mpu 600°C ¢

obpazoBanuem 0.0005 Momp *)uaKOro OMHApHOTO BemiecTBa B ¢ MaccoBoi moneit yriepona
7.79%, a Taxxke razooOpazHoro mponaykra C. Ilocnmemnuii cmocobeH obecuBeTHTH 37 M
pactBopa denondranenna B 0.0135-momsipaoii n3BecTkoBoii Bose. ['azoBas cmech A 1 B (2:1 o
00beMy), UMeeT IUIOTHOCTh 1O Bojopoay 35. HarpeBanue 3Toil cMecH B IPUCYTCTBHH MaJlOH
M00aBKH paMKaIbHOTO MHHIMATOpa nepokcunaa 6enzowmna (I1b) maer enMHCTBEHHBIN MPOAYKT -
teniomep D. Hlenounoii ruaponus Beniectsa D npu HarpeBaHuu ¢ u30bITKOM BOJHOTO pacTBOpa
NaOH c¢ nmocnenyromuM MOJKUCICHUEM COJISHON KHCIOTOW MPHBOAUT K THAPOKCUKAPOOHOBOM
kuciore E.

Ompenenure BemectBa A — E, cocraBere ux rpaduueckue (Hopmysbl, ypaBHEHHS
peakuii. I[1b — 310 CeHsC(O)OOC(O)CeHs. Tenomepusanuss npeAcTaBiIsieT PaguKaIbHYIO
peakiro 00pa3oBaHus OJUTOMEpPA C Pa3HBIMU KOHIIEBBIMU IPYIIIaMH.

Pemienue

bunapHoe BemiecTBO A SBISETCS  YIVIEBOAOPOAOM, TaK Kak XJOpPHUPYETCs [0
oprannyeckoro xjopuzaa ¢ BeiaenearnemM HCl. O6o3naunm Gopmyny yriaeogopoaa A kak CxHm.
Kunkoe Ounapnoe BemectBo B comepxut tonbko yriaepox u xiop CyCly, ompemenum ero
dopmyny. n(C) : n(Cl) = 7.79 / 12 : 92.21 / 35.5 = 0.649 : 2.597 = 4. Kuakxocts B - 310 CCla.
I"a3000pa3nslit npoaykt xmopuposanus C —sto HCI.

Kectkue ycmoBusi xjopupoBaHusi yrieBomopoga A (600°C, u30BITOK XJIOpa) MOTYT
00eCTeYnTh JECTPYKTHBHOE T'aJIOTCHUPOBAHUE C Pa3pbIBOM YIJIEPOIHOTO CKelleTa, Mo3ToMy A
MOJKET MPHUHAJJIEKATh K JTI000OMY KJaccy yrieBOJIOPOAOB U MUMETh YIJIEPOJHBIN CKeNleT Jr00i
JUTHHBL.

CxHm + (4x+m) Cl; — x CCls + m HCI

ITo komuuectBy mnpoaykra CCls 0.0005 monp ompeaennM KOJIMYECTBO YIiepona B
HaBecke 7 mr yraesogopoaa A. n(C B CxHm) = 0.0005 mors.

Temneps ornpenenuM KOJIMYECTBO BOAOPO/IA B HABECKe 7 MT yriieBonopona A. OHO paBHO
konudecTBy HCI, oTTUTpOBaHHOTO M3BECTKOBOW BOJIOM B MPUCYTCTBUHU (peHOI(PTaIeHnHA.

2 HCl1 + Ca(OH),; — CaCl; + H2O
n(Ca(OH)2) =0.037 1 - 0.0135 moas/a = 0.0005 monb. n(HCI) = 0.001 mos.
n(H B CxHm) = 0.001 mMob.

Haiinem dopmyny CxHm. x : m = 0.0005 : 0.001 =1 : 2. A — 310 CyH2n (anken umm
IIUKJIOAJIKaH).

Omnpenenum Mossipaytro Mmaccy M(CnHa2q) 110 H3BECTHOM TIJIOTHOCTH CMECH Ta30B
(2 CoHa2n + 1 CCly). Cpennsis monsspHast Macca cmecu M(cmecu) =2 * 35 = 70 r/monb.

M(CyHzn) - 0.667 + M(CCly) - 0.333 =70. 14n - 0.667 + 154 - 0.333 = 70.

Orcrona 14n =28, n = 2. ®opmyna C2Hs. A — 3THIIEH.

C2Hs+ 6 Cl, — 2 CCls +4 HCI

2 CH»=CH: + CCls — CI-CH2CH>-CH2CH>-CCl;  (unummarop CeHsC(O)OOC(O)CeHs, t)
CICH2CH>CH2CH2CCl; + 5 NaOH — HOCH,CH>,CH2CH2COONa + 4 NaCl + 2 H2O (t)
HOCH>CH>CH>CH>COONa + HCl - HOCH>CH>CH>CH>,COOH + NaCl + H>O (20°)
D - 1,1,1,5-terpaxsiopnentad. E — S-ruipokcuneHTaHoBasi KUCJIOTA.

Pa3zbaynoBka
3a ompereneHue BeecTsa A 560.
3a 5 ypaBHeHu# 110 4 6. 20 6.

Bcero 25 0.



3anaua 10-4
B mpoMBIIUIEHHOCTH i1 MOJIyYEHHUSI HETAIEHOM HW3BECTH MPOITYCKAIOT BO3AYX Yepes

HarpeTyro cMech KapOoHara Kanbliug c yrieMm. HaunmHaeTcss sk3oTepMuuecKas peakius A,
oOecrieunBaromias dSHEprueld MpoTeKaHWe SHAOTepMUYecKol peakuuu B. Onpenenute
MUHHUMAJIBHYIO MacCOBYIO JIOJIFO YIJIsl B CMECH ISl YCHEIMIHOTO IPOTEKaHUsl CUHTE3a HEralleHou
U3BECTH, €CJIU MOTEPH TEIUIa MpeHeOpekuMo Malbl. OnpeaenuTe CTaHIapTHYIO dHTaIbIN0 AH®
peakiuu  B. M3BecTHBI cTaHgapTHBIC 3HAYEHUs OSHTAIbNHKA oOpazoBanus BemecTB AfHC,
k/xk/Mons:  CO2 (-393.5), CaO (-638), CaCOs; (-1210). 3anummre HEOOXOIAUMBIC
TEPMOXMMHUYECKHE YpaBHEHMs [UIsl YKa3aHHBIX MporeccoB. Hamummre ¢GopMynbl rameHon
W3BECTH, HATPOHHOM M3BECTH, XJIOPHOU M3BecTH. UTO mpeacTaBiseT coO00i M3BECTKOBAs BOJa U
U3BECTKOBOE MOJIOKO?

Pemenue

Tennora, BeIIEIAIOMASACS B peakini A, TOJDKHA OBITh PaBHA TEIUIOTE, MOTJIONIAOIICHCS
B peakuuu B:
C:+ 02— CO2 +393.5 x/Ix (3K30TepMuUUECKas peakius A)
CaCO3:— CaO:+CO2r  AH’(B) (sHmoTepMuUecKas peakuus B)

Omnpenenum AH°(B) = AfH°(CaO) + AH°(CO2) - AH®(CaCO3) = -638 -393.5 + 1210 =
+178.5 xJ»/Mob.

[TycTth B coctaB ucxoanoit cmecu BXoauT 1 moias CaCOs u x monb yrisa. n(CaCOs) = 1
Mok, 3Ha9nT m(CaCO3) = 100 r. AH°(B) = 178.5 x/Ix.

Torma nomxuo O0bITE AH°(A) = -178.5 xJIx. ns sroro n(yrmst) = x = -178.5/-393.5 =
0.454 monb. m(yrmsi) = 0.454:12 = 5.448 1. MaccoBas nons yrus 5.448/(5.448+100) = 0.0517
(5.17%).

lamenas u3Bects - Ca(OH),. Harponnas usBectp — cmecb NaOH u Ca(OH),. Xnoprast
u3Becth — CaOCly, ona, kak mnpaBwmio, comepxkut npumecu Ca(OCl),, CaCly,, Ca(OH)..
N3BecTkoBas Boaa — HacklieHHbId pacTBOp Ca(OH).. U3BecTkoBOE Monoko — cycnensust CaCOs
B BO/JIE.

Pa30anioBka

3a 2 ypaBHeHUs 110 5 0. 10 6.

3a pacuer AH°(B) = +178.5 xJI»/Moib 560.

3a pacuet o(yrs) = 5.17% 56.

3a onpeneseHne TraleHol N3BECTH, HATPOHHOW U3BECTH, XJIOPHOM N3BECTU U3BECTKOBOW BOJBI U
U3BECTKOBOI0 MOJIOKa 1o 1 6. 50.

Bcero 250



Me:kpernoHajabHasi 0OJTMMIINAA IIKOJIbHUKOB
«BYAYINUE UCCJIEAJOBATEJIN - BYAYIIEE HAYKWN» 2024/25
OYHBI OTBOPOYHBIN TYP. IIpooonscumensrocmo 90 munym
2 BapuaHT
10 kaacc
3agauya 10-1
VYronpHbIE MACTOBBIE D3JEKTPOJbI HCHOJB3YIOTCS B AHAIUTUYECKOM MPAKTHKE JUIS
BOJITAMIIEPOMETPUYECKOTO OIPENIEICHUSI PA3JIMYHBIX BEIIECTB, KOTOPbIE OKUCISIOTCS WIIH
BOCCTAHABIIMBAIOTCA Ha DJEKTPOJE TMpU HAJNOKEHUU TMOTeHIuana. J[[ns mnpurorosieHus
ANIEKTPOAA MENKOAUCIEPCHBIH TpaUT CMEHMIMBAIOT C CBA3YIONIMM MaTepHajoM (Hampumep
napauHOM, Ba3eIMHOBBIM MAcioM M Jp.), MOJYYUBUIYIOCS MACTy MOMEIIAIOT B IJIACTUKOBBIN
KOPITYC U COCIUHSIOT C AJIEKTPOXUMUYECKON SYCHKOW METHOU MpOBOJIOKOM. [ oOnmerueHus
MPOTEKaHUs AJIEKTPOIHOM peakluu MOBEPXHOCTh rpaduTa MpenBAPUTEIHHO MOIUPUIUPYIOT
HaHECEHUEM Pa3JINYHBIX TBEP/BIX BEUIECTB, MPOSBIAIONINX KaTATUTHYECKHE CBOMCTRA.
Brruucnure, kakue o0bembl 0.02 MOJIB/1 pacTBOPOB Cyib(aTa MapraHiia v mepMaHraHaTa
KaJIusi HeOOXOJIUMO CIHUTH (B MJI) B MPUCYTCTBHM Tpadura, 4yrodsl nomyuuts 0.87 r rpadura,
MoauduIpoBaHHOTO OKcuaoM Mmapraniia (IV). B pacderax yutute, 4To MaccoBas J0Js OKCHAA
mapranua (IV) B moaudunupoBanHom rpagpute nomkHa coctaisath 0.1. Kakyro maccy cosneit
HEOOXOIUMO B3SITh I MPUTOTOBJICHUS Takoro oObeMa pacTBOpoB? 3amMIIUTE ypaBHEHUE
peakiu, KOTOopoe MpoTekaeT npu Moaudukauuu rpaduta. B kakoil cpene HE0OXOAUMO
MPOBOAUTH peakiuio? OTBET NOSICHUTE.
Kakum 00pazomM MOKHO XUMHUYECKH YAAIUTh OKCHJ MapraHiia ¢ MOBEpPXHOCTH rpadura’?
OTBeT NOATBEPIUTE COOTBETCTBYIOLIUMU PEAKIIUSIMH.

Pemenue

0.87 v momudpunmpoBannoro rpadurta coxepxut 0.1:0.87 = 0.087 r MnO; wumm
0.087 r/87 r/mons = 0.001 wmomb. I[lpu Moaudukanmu NOBEPXHOCTH TpaduTa MPOTEKAET
CIICAYIONIAst PEaKIIHs:

3MnSOs + 2KMnO4 + 2H20 — 5MnO2{ + K2SO4 + 2H,S 0.
Jus monyaenus 0.001 mons MnO; motpedyercs:
0.001-3/5 =0.0006 mosib MnSO4 1 0.001-2/5 = 0.0004 mosie KMnO4.
st MouduKauyu HEOOXOAUMO B3STh:
0.0006 Mo / 0.02 monw/n = 0.03 1 wm 30 mut pactBopa MnSO4 u
0.0004 momb / 0.02 moas/n = 0.02 1 umu 20 M pactBopa KMnOa.

J1J1s IpUTrOTOBIIEHUS 3TUX PACTBOPOB HEOOXOAMMO B3SITh CIEAYIOIINE MAaCChl BELIECTB:
0.0006 moup - 151 r/mons = 0.0906 T MnSO4;
0.0004 momb - 158 r/monb = 0.0632 r KMnOs.

Mopaudukaruo He0OX0AMMO MPOBOJANTH B HEUTPAILHON cpene. B kucioi u menounoit
cpene oTa peakuus He moiineT. B kucioit cpere KMnOs BoccTamaBmuBaercs 10 Mn®', a B
IeNOYHOH — 10 MnO4>":
MnO4 + 8H" + Se > Mn*" + 4H,0; MnO4 + 1le &> MnO4>.

VYnpamute okcua wapranma (IV) ¢ moBepxHocTH TpaduTa MOKHO IIYTEM €ro
BOCCTaHOBJIEHHUs 10 Mn?" nmm okucienns 1o KMnOs. Hanmpumep, MOXKHO HMPOKHUIISATHTE €TI0 C

pactBopom HCI:

4HC1 + MnO; — MnCl, + CL, T+ 2 H,0.

Pa3zbaynoBka

1. 3a HanucaHue 2 ypaBHEHHH peakiuii o 5 6. 10 6.
2. 3a pacuet 06beMoB pacTBOpoB MnSOs 1 KMnO4 1o 5 6. 10 6.
3. 3a pacuer macc MnSO4 1 KMnO4 1o 1 6. 20.
4. 3a ykazaHue KUCIOTHOCTH CPeAbl U OOBSICHECHUE 2 0.
5. 3a yka3anue cniocoba ynaneHuss MnO; 16

Bceero: 25 0.



3amaua 10-2

HNonooOMeHHBIE  CMONBI  (MOHUTBI) —  3TO

[ HC— CH,—CH— cH,— .. HEpaCTBOPHMBEIE B BOJE TBEpJble OPraHUYECKHe
o o COEIMHEHMUS, CIIOCOOHBIE CTEXUOMETPUYECKHU B

(w)[o9) r o] () HKBUBAJICHTHBIX COOTHOIIICHUSIX 0OMEHHBATHCS
: Rt COOCTBEHHBIMH HOHAaMH C HWOHAMH M3 pacTBopa. HMx

| !

- HC— CH,— cH,— CH,_ ! MOJpPA3eNsAl0oT Ha  KAaTHOHUTBI W aHMOHWUTHI B
! 3aBHCUMOCTH OT TOTO, KAKUMHU MOHAMHU OOMEHHMBAIOTCS —
KaTUOHaMu WM aHMoHamMH. C  TOUKHM  3peHUs

I

| H o
! 1-C XUMHYECKOTO COCTaBa HOHUTHI MPEICTABISIIOT COOOMU

. |
WHEPTHYIO OpraHWYecKylo mojuMepHyro Marpuiy (R), k
KOTOpOH  TPHCOEAWHEHBI  WOHOTEHHBIC  TPYIIIIHI,
(=] OTBEYAIOIINE 32 MOHHBI 00MeH. J[JIsT KAaTHOHUTOB TaKOM
MATpHLIA HOHOTEHHAs TPYTIIa TP OTHR OHOH o .
(1oHHOE cocTosmHIe) rpynmoii  mMoxer ObiTh  cynabgorpynma —SO3;H,

HaxoJAIIascs B apOMaTH4YECKOM KoJble. B ypaBHeHMX
XUMHUYECKHX peakiuii popmyny takoro karnonura B H™ popme 3anuceisaror B Bujge R-SO3H'.

50 MJ BOZHOTO pacTBOpa HUTpaTa Oapusi M a30THOW KHCIOTHI MPOIYCTHIM depes3
karronut B H™ popwme. TlonydeHnslii pacTBop pearupyer ¢ 15 Mi1 pacTBopa M'MApOKCHIa HATPUS
¢ koHneHtpanuen 0.1 Moab/1. Y CcTaHOBUTE KOHIICHTPAIIUIO PACTBOPEHHBIX BEIIECTB B UCXOHOM
pactBope B Moub/1, eciau oH pearupyeT ¢ 10 mu 0.05 monb/n cynbdara HaTpus. 3anmuiuuTe
YPaBHEHHs MPOTEKAONIMX peakuuid. B pacderax ydTuTe, 4YTO BCE PEAKLUUU IPOTEKAIOT
KOJINYECTBEHHO (IOJHOCTHIO), HOHOOOMEHHON €MKOCTHM MOHMTA JOCTAaTOYHO JJisi oOMeHa Bcex
KaTHOHOB, HaXOJAIINXCS B PacTBOPE.

3anummure ypaBHEHHE PeaKkMi 00pa30BaHUsl MHEPTHON MaTpPHUIIbl KATHOHUTA, YUUTHIBa,
yTo OHa mpencrasiser coboit comomumep ctupona (CsHsCH=CH:) u auBuHUIOEH3051a
(CH>=CHC¢H4CH=CH>). Ilpu HamMcaHUHM peaKkUMH HCIONb3YyiTe Tpadudeckue GOpMyIbl
BELICCTB.

Penrenne

Ucxonnsiii pactBop B3aumoseicteyer ¢ 10 M 0.05 mons/n uiu 0.0005 monb cynbdata
matpms: Ba(NOs), + NapSOs — BaSOsl + 2NaNOs. U3 ypaBHeHHs peakiid BHIHO, UTO
MCXOJHBINA PACTBOP COMEPIKUT TaKOE K€ KomuecTBO HUTpara 6apus n(Ba(NO3)2)=0.0005 moms.

[Ipu npomyckaHuu pacTBOpa 4epe3 KaTHOHUT MPOTEKAET CIEyIOIIasi peakius:

2R-SO5'H" + Ba(NOs), — (R-SO57)2Ba?" + 2HNO:s.
PacTBop, npomieammii yepe3 KaTHOHUT, COACPKHUT a30THYIO KUCIOTY, KOTOpasi H3Ha4allbHO Obl1a
B UCXOIHOM pPAacTBOpE, U a30THYIO KHCJIOTYy, KOTOopas oOpa3oBajlaCh B pe3ylbTaTe HMOHHOTO
oOMeHa HOHOB Oapus Ha cMmole. B pe3ynbrate nonHoro oomeHa obpazosaiocs 0.0005 mone-2 =
0.001 mons HNO:s.

Peakuust azotHoit kucnots! ¢ ruapokcugoM Hatpusd: HNOs + NaOH — NaNOs + H2O.
O6mee xkommuectBo HNO; B pacTBope Tmocjie KaTHOHUTa paBHO KomudectBy NaOH,
MpopearupoBaBIIeMy ¢ 3TUM pacTtBopoM, To ectb 0.015 1 -0.1 momp/m = 0.0015 wmorb.
CrnenoBarenbHo, B HCX0HOM pacTBope Haxoauisoch 0.0015 monb — 0.001 mosp = 0.0005 Mo
A30THOM KHCIIOTBHI.

Haiinem KOHIIEHTpalMy BEMIECTB B UCXOJIHOM PACTBOPE:

C(Ba(NO3)2)=0.0005 moa5/0.050 1=0.01 momns/n; C(HNO3)=0.0005 moa5/0.050 1=0.01 momb/m1.

Peakuus nonumepusanuu:



H,C=CH

Pa3baynoBka

3a pacdeT KOHIICHTpAIi HUTpaTa 0apust U a30THOW KHUCIIOTHI B MOJIB/JI 110 6 0. 12 6.

3a ypaBHeHus peakiuii ¢ NaxSO4 u NaOH 1o 2 6. 40.

3a ypaBHEHHE pEaKIMKU Ha CMOJIE 4 0.

3a ypaBHEHHE pPEaKIUU COMOTMMEPHU3AIH 50.

Bcero: 256.
3agaua 10-3

Y HEKOTOpOoro yrieBojgopoja A MacCOBBIE JOJW AJIEMEHTOB OTIMYAKOTCA B 8 pa3, a
CyMMapHOe 4YHCIO 3JeKTpoHOB B 1 Moab cocraBmser 36.12:10%*. Ilpu ruapupoBaHuu
yriaeBonopoa A mpeBpamiaercs B B, mpu 3ToM MonbpHas 1071 BOJOpOJIAa B MOJEKYJIe
yBenuuuBaercs B 1.111 pasza. Kak ncxogHoe coequnenue A, Tak u npoaykT B, npu HarpeBanuu
¢ TaJUIaueM TpeBpalarTcs B opTo-kKeumon (1,2-numernnoenson). {nurensHoe HarpeBanue A
C TOAKHUCIECHHBIM CEPHOM KHMCIOTOW PacTBOPOM IEepMaHraHara Kaius JaeT 3-0KCOOYyTaHOBYIO
KHCIIOTY, OTHOCSIIYIOCS K KJIacCy [-KETOKMCIIOT. 3alUIINTe YpaBHEHUS YKa3aHHBIX peaklUuid u
rpadudeckue GopMyIibl yTriaeBOJOPOIOB.

Peuienue
[Iycts yrneBonopoa A umeer popmyny CxHy. Torna M(CxHy) = 12x+y.
o(C): oH)=12x/y=8. n(e) = 6x +y=(36.12-10%*) / (6.02:10?*) = 60 mob.

Pemenune cucrems! u3 2 ypaBHenwnit naet otBeT: CsHiz. 310 — yrneBogopoa A.

dakt 00pa3oBaHMs OPTO-KCHIJIOJNIA TOBOPUT O HAJIMYUM B MOJIEKYJE IMKJIOTE€KCaIHMEHOBOIO
KOJIbIIa C ABYMSI METUJIbHBIMU 3aMECTUTENISIMU Y COCETHUX aTOMOB YIJIepo/a.

CsHi2 — opro-(CH3)2CeH4 + Ha (Pd, t)

[Tpu rugpupoBanuu CgHi> Moisiekyna npucoeauHseT m aToMOB BOJOpoAa C 0Opa3oBaHHEM
CsHi2+m, uMero1Iero MopHYyH0 10110 Bogopoaa B 1.111 paza Gombiie:

o(HB CsHi2)=12/20=0.6 o(H B CsHi2+m) = (12+m) / (20+m)=0.6 - 1.111

12+ m=13.332 4+ 0.666m 0.334m = 1.332 Orcrona m = 4, 3HAYUT HOPOIYKT
ruapupoBanus B - 1,2-mumernnukinorexcan CsHie,

CsHiz + 2 Hy — CsHig (1,2-numerunmukiorekcad B) (Pt, t)

[Tocnennuit  peruapupyercs He A0 1,2-AMMETWILHMKIOIEKCEHa, a JI0 OpTO-KCHIIOJA,
00712/1a0111eT0 BBITOTHON apOMaTHUECKON CHCTEMON:

CsHi6 — opto-(CH3)2Ce¢Hs + 3 H» (Pd, t)

EnuncTBeHHO BEPHBIM U30MEPOM JUMETUIIIUKIIOreKcaaeHa SIBIISICTCS 1,2-
JAMETUIIUKIOTeKcaaueH-1,4, TMOCKOJIbKY JI€CTPYKTUBHOE OKHCIEHUE €ro HarpeBaHHEM C
MMOJKUCIIEHHBIM CEPHOM KUCIOTOM pacTBOPOM MEPMAHTaHATA Kajvs MPUBOAUT K €IMHCTBEHHOMY
MPOJYKTY - 3-OKCOOYTaHOBOM KHUCIIOTE.

Ij KMnO,, H,SO,, t OH
- 2

Pa30ajuioBka

3a popmyny A 50.
3a popmyny B 46.
3a 4 ypaBHeHwus 110 4 6. 16 6.

Bcero 250



3agaua 10-4
bunapnoe coenunenne maruus (14.4 r), cogepxkamee 50% HemeTaia 1Mo Macce,

INOMECTWIM B TE€PMETHYHO 3aKpBITHIH cocyn oObeMoM 24.64 71, 3alOJHEHHBIH CyXUM
¢dropoBonopoaom, nox aasienuem | arm. mpu 0°C. Ilocie ATUTENBHOTO BBLACPKUBAHUSA
npu 0°C U1 OAHOTO MPOTEKAHUS PEAKIUH JABJICHUE B COCYAE CHU3UIIOCH 10 73663 Ila.
[TonyuuBmrytocs cMech 2 ra3000pa3HbIX BEIIECTB HAIPEBAIU /IO TOJHOTO PACXOIOBAHUS
HF, B pe3ynbrare 4ero B cocyne octanoch 0.3 Moib cMecH ABYX APYTHX Ta3000pa3HBIX
BemecTB. OnpeaennTe HEM3BECTHOE COSAMHEHNE MarHusl ¥ BCe ra3000pa3Hble MPOAYKTHI,
HaluTe KoMu4yecTBa (PTOPCOMEPKAIIMX MPOAYKTOB, OMPEAEIUTE CPEIHIOI MOJIPHYIO
MacCcy KOHEYHOH Tra3000pa3HOi cMmecH. 3amuIIuTe YpaBHEHUS BCEX MPOTEKAIOIINX
peaknuii. ATOMHBIE MacChl SJIEMEHTOB OKPYIJISTHTE 0 LEJIBIX YHCEL.

Pemienue
Hcxomnoe BemecTBo — KapOu (anetwienu) maraus MgCo.

n(MgCz) = 14.4/48=0.3 monb. n(HF ucxomnoro) = 24.64/22.4 = 1.1 monb. Ilpu KoMHAaTHOI
TEeMIEepaType BeCh KapOWJ MarHus MpopearnupoBayi C BbiAeneHueM areTwieHa (0.3 Monb),
KOTOPBIA COCTaBUJI 2-KOMIIOHEHTHYIO0 cMech ¢ octaBmmmcs HF (0.5 monp). O6miee koimmuecTBo
3TUX Ta3oB cocTaBmwiio (0.8 MOJb, YTO COOTBETCTBYET NOHMKEHHOMY [ABJICHUIO B COCYHE
0.727*1.1=0.8 monb. B pesynprare HarpeBaHus 3TON CMeCH CHadayia Bech anetwieH 0.3 Moib u
0.3 mons HF u3pacxomoBanuck ¢ odpazoBanuem 0.3 Moib (ropaTeHa, a 3arem octasmuiics HF
0.2 Momp mpopearupoBan ¢ vactbio (ropsteHa (0.2 monp) mo mpaBuay MapKOBHHUKOBa C
BeIienieHreM 0.2 mons 1.1-nudTopsTana.

MgCs + 2 HF — MgF, + C;H» OTUH

C2Hz + HF — CH=CHF dTopoTEH
CH»=CHF + HF — CH;-CHF: nnu:

CoH: + 2 HF — CH3-CHF2 1,1-AudropaTan

Koneunast cmech Oynet copepxarh 0.1 Mosib propaTeHa u 0.2 moab 1.1-1udTopiTana.
MosnbHbIe U 00bEeMHBIE 10U UX OyIyT paBHBI cOOTBETCTBEHHO: @1 = 0.3333, @2 = 0.6667.
M(cmecn) = My @1 + M2 @2 =46:0.333 + 66:0.667 = 15.33 + 44 = 59.33 r/mo1b.

Pa30ajioBka

3a onpenenenne MgCo 40.
3a onpenenenue cocrana 2 cmeceit (CoHz + HF), (CoHsF u C2H4F2) 1o 6 6. 12 6.
3a onpenenenue kommuects CH,=CHF u CH3-CHF; o 3 6. 6 0.
3a onpenenenue M(cmecn) 59.33 r/mMonb 30

Bcero 25 0.



