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3agaua 10-1

JlBa MuHepasia A 1 b UMeIOT 0qMHAKOBBIN KaueCTBEHHBIN 3J1€MEHTHBIN cocTaB. L[BeT MuHepana A
JUINTEIIBHOE BPEMSI CUMTAJCSH OAHUM M3 CAMBIX PEAKHX M KpacuBbIX. OH BIOXHOBIIST BEJIHMKHX
XyAOKHUKOB Y MKOHOIIUCIEB, €0 CHSIHHE Ha NMPOTSIKEHUM BEKOB OcBellaeT cBOAbl CHKCTHHCKOU
kanesuibl Batukana. Munepan b ucnonbp3yercss kKak JOpOroil MOAETIOYHbIA KaMEHb, MUJIACTPbI U
IIPEeIMETHI JEKOpa U3 KOTOPOTr0 YKpallaroT 3aj1bl MOCKOBCKOTo Kpemurs.

Ha momHoe pacTBopeHne n3MensaeHHOro A TpeOyercs B 1.5 pa3a 0ombliie BOIHOTO pacTBOpa
CUJIbHOM MHHEpAJIbHOM KHUCIIOTHI, YEM Ha PACTBOPEHHE TAKOIo ke KonuuecTsBa Bewecrsa b. Ilpu
ATOM BBIJICISIETCS OIWHAKOBBI 00BEM OECIBETHOrO Tra3a 0Oe3 3amaxa, He MOJICP’KUBAIOIIETO
ropeane, u oOpa3yeTcs BOIHBIA PACTBOp, COIEPXKALIUN TONBKO OJHO BemecTBo. Ecnm s
pPacTBOPEHMS HMCHOJb30BaTh COJSIHYIO KHCIOTY, TO 3THM BellecTBoM siBisiercss B. Ilpu momnom
anektpoause 100 r 5% pactBopa B co 100% BBIXOAOM MO TOKY Macca Karojia yBEJIMYMBAETCS Ha
236

3. YcranoBure xumuyeckue Qopmynsl MuHepasioB A u b, ecnum monspHas macca A B
1.441 paza Oosbmie, yeM b. OTBEeT NOSACHUTE COOTBETCTBYIOIIMMH PACCYKICHHSIMHU W
pacueTamu. 3anUIINTE ypaBHEHUS peakluil pacTBopeHus A u b B consiHON Kucnote.

4. 3anumure peakuuu, MPOTEKAalolIMe Ha IUIATUHOBBIX DJIEKTPOAAX M B DJIEKTPOJIU3EPE MPHU
anekTposnnsze pactBopa B. VYcranosute ¢opmyny B. Oteer moarBepauTe pacdyeTramu.
Brruucnure 00beM BeIieTUBIIETOCS HAa aHozAe raza nmpu 25°C u naBieHuu 745 MM PT.CT.

B pacuerax aTroMHBIE MacChl 3JIEMEHTOB OKPYIVISIUTE A0 JECATHIX.



3agaua 10-2
Kodbenn (cm. ¢opmyny) SBISETCS OCHOBHBIM TOHHU3HPYIOITUM

HiC o CH: KOMIOHEHTOM 4asi ¥ Kope. OH CTUMYIUPYET MCHUXUYECKYIO

\N N~ JesITeTbHOCTD, TIOBBIIIACT YMCTBEHHYIO " busnvecKyro

)\ | > paboTOCIOCOOHOCTh, JBHUTraTENbHYIO AKTUBHOCTh. OpHako OoJjblIne

o7 N N 1036l Ko(emHa YrHETAIONe [JEHCTBYIOT Ha OpraHW3M YeJIOBEKa,

| MI03TOMY OYEHb BA)XKHO ONPENAEIATH €ro Coiep)kaHue B MpoIykTax. B

CH; KJIACCMYECKON aHAJIUTUYECKOW XUMHHM JJs ompeneieHus KodenHa

UCTOJIB3YIOT KHCIOTHO-OCHOBHOE TUTPOBAHHUE.

KucnoTHO-0CHOBHOE THTpOBaHWE KO(GEHHA MPOBOIAMWTCS B HEBOJHOW Cpele, MOCKOJIBKY B

BOJIe KO(EHH TPOSBISIET ciadble OCHOBHBIE CBOWMCTBA M HE TUTpyeTcs KHciaoTod. Mcmonb3oBanue

JeAsHON (KOHIICHTPUPOBAHHON) YKCYCHOW KHCIOTHI B Kauye€CTBE PacCTBOPHTENS (BMECTO BOJbBI)

MO3BOJISICT YCHINTh OCHOBHBIE CBOMCTBA KO()EHHA U TUTPOBAThH €r0 PACTBOPOM XJIOPHOU KHUCIIOTHI B

YKCYCHOHM KHCIIOTE. YpaBHEHHE PEaKIUu, KOTopasi MPOTeKaeT MPU TUTPOBAHUU, MOXKHO 3aIHCaTh B

pamMKax MPOTOJIUTUYECKON TEOpUHU. ITa TEOPHUS B OTIMYHE OT TCOPUH AppeHHyca paccMaTpUBacT

noH Bogopona H' (mpoToH p) kak 4acTuily, He CIOCOOHYIO K CAMOCTOATEILHOMY CYIIECTBOBAHUIO B

pactBope. Bce KMCIOTHO-OCHOBHBIE PEAKIIMM B PAMKax 3TOH TEOPHH CONMPOBOXKIAIOTCS TIEPEHOCOM

p OT OIHOM MOJIeKy/bl (MOHA) K Ipyroi. s Toro, 4ToObl KMCIOTHO-OCHOBHAS PEaKI[ysl MPOIILIA,

Heo0XxouMo, YTOOBI OJTHA MOJIEKY/a (UM MOH) OTHaa p, a Apyras npuHsia. Hanpumep, pacnan Ha
MOHBI BOJIBI U XJIOPHOM KHCIIOTHI B BOZIE MOYKHO TIPE/ICTABUTH CIICTYIOIUM 00pa3oM:

A8MONpoOmMonU3 600bl Ppacnao Ha uoHsl (OUCCOYUAYUST) XTOPHOU KUCTOMbL 8 800€
H20 -p=O0OH" HCIO4 — p = ClO4~

H20 +p = H30" H20 +p = H30"

2H,0 = H30" +OH- HCIO4 + H20 = H3O™ + ClO4~

Hanumure ypaBHEHHsI peaklMU aBTOIPOTOJIM3a YKCYCHOW KHCIIOTBI, PEaklMM pacnaja Ha
MOHBI (MCCOLMAIMM) XJIOPHOW KHCIOTHI B PACTBOPE JIEIASHONM YKCYCHOW KHCIOTHI B paMKax
MIPOTOJINTUYECKOM Teopuu. Mcnonb3ys MOgydeHHBI Pe3ynbTar, 3allUIINTE YPaBHEHHE PEaKIUH,
IPOTEKAIOWIEH TP TUTPOBAHWU KO(enHa YKCYCHOKHCIBIM pacTBOPOM XJOPHOH KHCIOTHI,
YUMTBIBASL, YTO PEAKIUSA IPOTEKAET B MOJISIPHOM OTHOIEHUH 1:1.

Brruncnure mMaccoByro 700 KoeHHAa B 4ae, €CIHM aHalIM3 4Yas MPOBOIMIN CIIEAYIOIIUM
obpaszom. Kodenn konmmuecTBeHHO M3BICKIM M3 5 T 4as B 50 MJI yKCYCHOKHCIIOro pactBopa. Ha
tutpoBanue 20 Mi1 3TOro pactBopa norpedosanocs 15.5 vt 0.01 MONIB/1 YKCYCHOKHCIIOTO pacTBOpa
XJIOPHOW KUCIIOTHI.

CKOJIBKO YaleK TaKoro 4as MO>KHO BBIITUTH B CYTKH, YTOOBI HE MPEBBICUTH YCTAHOBICHHBII
B P® MakcumanbHBIA ypOBEHb 0€301MacHOTO CyTouHOro norpedienust kodpenna (150 mr). Ha omny
YaIIKy pacxoayeTcs 2 I yas, KOQeHH B pacTBOP M3BJIEKACTCS MTOJTHOCTHIO.



3agaua 10-3
B 1944 1. aBcTpanuiickuM XUMUKOM ApTypoMm bepueM OTKpbITa peakiivsi BOCCTAHOBJICHUS apEHOB U

HUX TPOU3BOAHBIX ITOJ I[eI\/'ICTBI/IeM HaTpuid U CIIUPTA B )KUJKOM aMMHUAKE OO 1,4'HI/IKHOFGKC3HHGHOB.
ITpu stom snekrponoakmentopubie rpymnsl (EWG) u snexrponomonopusie rpymmsl (EDG) B
OEH30JIbHOM KOJIbIIE OKAa3bIBAIOT MPOTHBOIIOIOKHBIA CTEPEOXUMHUUCCKUM 3(D(DEKT, KaK MOKa3aHO Ha
cxemax 1 u 2. I[Ipunagnexxaocts 3amectutenei X, Y k kinaccam EWG wnmn EDG Bam npencrout
ONPENCIINTD.

Y Y X X
+ 2Na + 2ROH (NHj3, -33°C) + 2Na + 2ROH (NH3, -33°C)
“>RONa - 2RONa

Cxema 1 Cxewma 2

Hampumep, stunOeH3on BoccTaHaBiuBaercs mo bepuy mo ymieBogopoma A (CgHiz) B
KauecTBe OCHOBHOTO MpoAykTa. JlanpHeillee cBOOOAHOpaAMKAIbHOE aUIMIBHOE OpOMHpOBAHHE
BemectBa A ¢ mnomomblo  N-Opomcykmmaumuga (NBS) mnpuBogur K  OJHOBPEMEHHOMY
00pa3oBaHMIO TpeX M30MEPHBIX MOHOOpommpon3BonHbIX B, C, D (CgHu1Br), mpuuem kaxxmawrii u3
HUX MOXET CYIIECTBOBaTb B BHJIE JBYX OINTHYECKUX (3€pKajbHBIX) M30MepoB. Ha crenyromeit
CXeMe IMOKa3aH XapaKTepHbIi npuMep ucronb3oBanus NBS mis annmunsHoro OpoMUpOBaHMs aKeHa
B kumsimem CCls B mpucyTCTBHM MajbIX KOJIMYECTB paJUKAILHOTO HWHUIMATOpA — IEPOKCHAA
OeH3ouna:

0] 0]
1% PhC(0)OOC(0)Ph
N-Br + CH,=CH-CH, (©) 0( ) > N-H + CH,=CH-CH,-Br
CCly 77°C
NBS NHS
5. Omnpenenute BemmectBa A, B, C, D, cocTaBsre UX CTpyKTypHBIE ()OPMYIIBL.
6. Hamummure 4 ypaBHeHus nonyueHust A, B, C, D mo u3noxeHHO# B 3a/1a4e CXeMe.

7. OmnpenenuTe  NPUHAMISKHOCTH K  KiaccaM  dJekTpoHoakuentopoB EWG  wu
anekTpoHonoHopoB EDG Takux 3amectuteneit B OeH3ombHOM Koublie, Kak CoHs, OCHg,
C(O)NH,. Vkaxwurte, xakue uHaykiuoHHbie (+| wmmm -1) u mesomepubie (+M wnmm -M)
3¢ EKTHI KKl U3 HUX OKa3bIBAeT Ha OCH30JIbHOE KOJIBIIO.

8. Otnecure kK EWG unu EDG rpynmny Y Ha cxeme 1 u X Ha cxeme 2.

9. Ilpenmonoxute, MO KaKOH MpUYMHE OEH3AJIbIETH HE BOCCTAaHABIMBAIOT 10 bepuy.



3amaua 10-4
Cuykar HaTpHs IOJTyJaeTcsl HarpeBaHUEM KBapIIEBOTO TMECKa M COJIBI:

Na>CO3 + SiO2 — NazSiOsz + CO21 (@D

C npyroéi CTOpPOHBI, M3BECTHO, YTO MPU MPOIMYCKAHWUU YITIEKHCIOTHl YE€pe3 BOJHBIA PacTBOP
CHJIMKaTa HAaTpUs B CTAaHAAPTHBIX YCIOBHUSAX HaONomaeTcsi oOpaTHOE MpOTEKaHHE MpPUBEACHHOU
BBIIIIE PEaKIUU:

Na,SiOz + CO2 — Na.,COs + SiO2 2

1. Ompenenute CTaHAAPTHOE HM3MEHEHHME OHTAIBIIMU TpsMod peakuuu (1), ecam M3BECTHBI
3HAUEHUS MOJIBHBIX CTAHAAPTHBIX dHTaNIbIUN o0pazoBanus AfHO(k/x/mons) = -1131 ans NaxCOg,
-911 s SiO», -1561 g NaxSiOs, -394 s COs.

2. Ota peakuus ABISAETCS 3K30- WIHM SHAOTEPMUYECKON?

3. Onpenenute TEroBo# 3((HEKT Takoro mporecca ¢ ydyacTueM 6 T mecka u 12 r kapOoHara HaTpus
rpu Bbixoze 100%.

4. Ompenenure CTaHAAPTHOE W3MEHEHHE SHTPONMHUU OOpaTHOM peaknuu (2), €Cii M3BECTHBI
3HAYCHUSI MOJIBHBIX CTaHAAPTHBIX SHTpomuil oopasoBanus AS°(Jx/mMonb rpan) = 114 mis NazSiOs,
198 mia COg2, 135 mns NaxCOs, 42 s SiOa.

5. VI3BeCTHO, YTO Y caMONpPOU3BOJIBLHO MpoTekaomux npu temneparype T(K) usmenenue sHeprun
I'u66ca (AG=AH-T-AS) umeer otpumarenbHoe 3HadeHWe. Breramciure mius peakumu (1) AG u
ClleaiTe 3aKIFOueHHEe O BO3MOXXHOCTH MJIM HEBO3MOXKHOCTH CaMOIIPOM3BOJILHOTO MPOTEKAHUS €e
mipu 25°C u ipu 1600°C.

6. IlpuBenuTe MO OAHOMY NPHUMEPY HMPOMBIIUICHHBIX MPOILECCOB, B OCHOBY KOTOPBIX MOJ0KEHBI
yKa3aHHbIE BbIIIE MpsiMasi U 00paTHasi peakluu.



