NPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
Nno AUCUUNM/TUHE «dPusunueckaa xumua»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Kon koHTpO1HpYyeMOii KOMIIETEH T OueHo4yHOe CpeaACTBO
OIleHVBAHUS
OIIK-1: CnocoGen pemiate 3a1auu
o Kommiekt
npohecCuOHATBHON NeSTeNbHOCTH, TPUMEHSS
KOHTPOJHUPYIOIINX
METOJTbI MOJICTTUPOBAHUS, MATEMATUICCKOTO DK3aMeH
MaTepHUaoB s
aHaJIN3a, €CTCCTBEHHOHAYYHbBIC U
IK3aMeHa
OOLIEMH)KEHEPHbIE 3HAHUS
OIIK-4: CnocobeH MpoBOANTH U3MEPEHUS U Kommiekt
HaOmoAeHs B chepe npodeccrnonampHOM SK3aMeH KOHTPOJIUPYIOITUX
NEeSTeNIbHOCTH, 00pabaThIBaTh U MPEACTABIATh MaTepHaoB IS
IKCIIEPUMEHTAIILHBIC JTaHHBIC PK3aMeHa

2. OnucaHue nokazameneli u Kpumepuee oyeHuseaHusa KomnemeHuuii, onucaHue wkan
oyeHueaHuAa

OueHunBaemble KOMMETEHUMM MpeacTaBneHbl B pasgene «llepeyeHb NAAHUMPYEMBbIX
pe3ybTaToB 06y4YeHUA NO AUCLUNANHE, COOTHECEHHbIX C MHAMKATOPAMMN AOCTUNKEHUA KOMNETEHL MM
» pabouen nporpammbl ANCUMNANHBI «PU3MYECKaAA XUMUAX.

Mpu oueHnBaHUM CHOPMMPOBAHHOCTU KOMMETEHUMUI MO gucunnanHe «Pusmyeckaa XMmua»
ncnonbayetca 100-6annbHana wkana.

Kpurepuii Ouenka no 100- Ounenka no
0AJIJIbHOM IIKAJIEe | TPAAUIMOHHON HIKAJIe
CtyzneHT ocBOMJI U3y4YaeMblii MaTepua 75-100 Omauuno

(OCHOBHOI U AOTIOHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIleCTBISET
MOJTHOE Y TIPABUIILHOE BBITTOJIHEHUE
3a/IaHUI B COOTBETCTBUH C UHIUKATOPaMHU
JOCTUKEHHSI KOMITIETEHIUH, CIOCOOEH
OTBETHUTH Ha JIOTIOJTHUTEJIbHBIE BOMTPOCHI.

CryneHT ocBOMI U3y4YaeMblii MaTepUal, 50-74 Xopowo
OCYIIECTBJISICT BBINOJIHEHNE 3aJaHU B
COOTBETCTBUH C HHUKATOPaMU
JIOCTUKEHUSI KOMITETEHIIHH ¢
HENPUHIMITHAIBHBIMU OLIIHOKaMHU.

CTyAeHT JEMOHCTPUPYET OCBOEHUE TOIBKO 25-49 Yooenemeopumenvrno
OCHOBHOTI'O MaTepHalla, IpH BIIIOJIHEHUN
3a/laHui B COOTBETCTBUH C HHAUKATOPAMU
JOCTUKEHMSI KOMIIETEHIIUH 101y CKaeT
OTIENbHBIE OIIMOKH, HE CIIOCOOEH
CUCTEMATHU3UPOBATh MaTEpHAJl U I€TaTh
BBIBO/IBI.




CTyzneHT He OCBOWJI OCHOBHOE COZEpKaHHE <25 HeyoosnemseopumenvHo
U3y4aeMoro Marepuaia, 3a1aHus B
COOTBCTCTBUH C MHAUKATOpaAMU
JOCTHKEHHSI KOMIIETEHIIUI HE BBIITOJHEHbI
HWJIW BBIIOJHCHBI HCBCPHO.

3. Tunosblie KOHMPOAbHbIE 3a00HUA UAU UHble Mmamepuasnsl, Heobxodumole 014 OYeHKU YPOBHA
docmuxceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.MlpumeHAs meopemuyecKue 3HAHUA U MemoOUKy peuweHUs MpaKkmu4yeckux 3ada4y no
pasoesny «XUMUYeCcKas mepmMoOUHAMUKA», paccyumams pabomy A, Koaudecmeo mensaomsi Q u
usmeHeHue eHympeHHeli aHepeuu AU e mabauye 1. Paccmompemb nosedeHue cucmemsl npu
PA3AUYHbIX U30MPOYECCax.

KomneteHuua UHpMKaTOp AOCTUNKEHNA KOMNETEHLUHU

OMNK-1 CnocobeH pelwatb 3agaum npodeccuoHanbHoi | OMK-1.3  [pumeHseT  ecTecTBEHHOHay4Hble W©
[EeATEeNbHOCTU, MNPUMEHAA MEeToAbl MOAENMPOBAHMUA, | OOLLEMHIKEHEPHbIE 3HAHWA ANA peleHus 3agad
MaTeMaTM4yeCcKoro aHanu3a, eCcTeCTBEHHOHay4yHble W | NpodeccMoHaNbHOMN AeATENbHOCTH

06LLEeNHKeHepHble 3HaHWA




[Mpunoxenue 1

Ipumenan meopemuyeckue 3HAHUA U MEMOOUKY pelteHus NPAKMu4eckux 3aoay no
pazoeny «xumuyeckas mepmMoouHamuxay, paccuumams pabomy A, xoauwecmeo meniomoi Q u
usmenenue enympenneu suepauu AU e mabruye 1. Paccmompemv nosedenue cucmemvl npu
PA3IUYHBIX UZONPOYECCAX.

Tabnuua 1

15 rpamMm aprona cojep:arcs 1oz aasjiesueM 1,5 atm npu remneparype 15°C.
OmnpenenuTs KOIMYECTBO TEMIOTHI, PabOTy U M3MEHEHNE BHYTPEHHEIH dHEprun
raza, npu u3o6aprHom Harpesaunu 10 45°C. Paccmompems noéedenue cucmenmo
npu uzobaprnom npoyecce.

100 muTpoB a3oTa, HaXoAIIerocs Mpyu AaBjieHnd 5 6ap, H300apHO OXJIAKIAIOT
10 obsema 50 muTpoB. OnpeaenuTs KOJIHUECTBO TEIUIOTH, padoTy U U3MEHEHHE
BHYTPEHHEH 3Hepruu rasa. Paccmompems nogedenue cucmemsl npu u300apHom
npoyecce.

64 rpamMMa KUCIOpO/ia HAXOAATCS TPH HOPMAaJIbHBIX ycrnoBusix. Haiitu pabory
pacuupeHust A, KOJIMYeCcTBO TEIOTh Q U M3MeHeHne BHyTpeHHeit sneprun AU
NP W30XOPHOM HArpeBaHUM [0 JAABICHHUA 2 at™. Paccmompemb nosedeHue
cucmembl npu U30X0PHOM npoyecce.

Okcup azora (II) B kommdectBe m=100 r 3anmmaer obowsem 100 muTpog.
Omnpenenute TenmnoTy paboTy M M3MEpCHHME BHYTPCHHCH JHEpPruu rasa Tpu
H30XOPHOM HarpeBaHHH 10 TOCTHKEHHSI JaBIEHUS OT aTMOC(epHOTo 10 2,5 aT™.
Paccmompems nosedenue cucmemvl Hpu U30XOpHOM npoyecce.

Opun Monb ujeanbHOro rasa, B3sroro npu 25 °C u 100 arm, paciupsiercs
obpaTuMo M H30TepMHYecKH 10 5 arMm. Paccuurtaiite paboTty, MOMIONIEHHYIO
TEeTJIOTY, W3MEHEHNE BHYTPEHHEH 3HEPTUH. Paccmompems nogedeHue cucmembl
npu_ U30MepMUYecKkom npoyecce.

Xnop B koiuuecrse m=200 r naxoautces npu temneparype 25°C u naBieHun
101325 Ila. Onpeaenutb TEIUIOTY paboTy W M3MEPEHUE BHYTPEHHEH dHEPruu
rasa Ipu M30TEPMHUYCCKOM pacmmpeHnn o oobema V=0,16 m>. Paccvompems
noeedexue cucnemvl Hpu U30MeEPMULECKoM NPOYecce.

Onpenenuts paboTy U U3MCHEHHE BHYTPCHHEH 3HEpruu aguabarHoro cxatus |
Bapuant 7 | Mois AByXaTOMHOIO HI€AJIbHOTO ra3a IpH IMOBLILIEHHH TeMieparypst ot 15 10
25 °C. Paccmompemv nogederue cucmemvl npu aduadamuiecrom npoyecce.
["enmii B konmdecTBe 50 T HAXOAUTCS MTPU HOPMAJIBHBIX YCJIOBUAX. OnpeienuTh
paboTy W wu3MepeHHWe BHYTPEHHEW OHHEPrHMM Ta3a TNpu aauadaTuyeckom
Bapnaut 8 | pacumpenun g0 oobema 0,5 m°. Kakoif npu STOM OKaxercs KOHeuHas
Temmneparypa raza? Paccmompems noseoenue cucmemsl npu aouadamuyeckom
npoyecce.

BapnanT 1

Bapunant 2

Bapuaut 3

Bapuant 4

Bapuaur 5.

Bapunaur 6

2.[lpumeHas meopemuyeckKue 3HAHUA U MemoOUKY peweHUs MpaKkmu4eckux 3aoay o
pasdeny «TepMOXuMus», paccyumames mersaossie 3geKkmsl MepMOXUMUYECKUX MPOoueccos, npu
u320moesaeHuU U MoouguKayuu ceolicme mamepuasos 8 (mabauya 1). [loscHUMb om Yezo 3a8ucam
mennossble 3¢hgpekmol peakyudi.

KomneTteHuua MHAUKaTOp AOCTUIKEHUA KOMNETEHLUU

OMNK-1 CnocobeH pewaTtb 3agaum npodeccuoHanbHoi | OMK-1.3  [pumeHseT  ecTecTBEHHOHay4Hble WU
OeATEeNbHOCTM, MNPUMEHAA MEeToAbl MOAENUPOBAHMUA, | OOLLEUHKEHEPHble 3HAaHWA ANA peleHus 3agad
MaTeMaTM4yeCcKoro aHanu3a, ecTeCcTBEHHOHay4yHble W | NpodeccMoHaNbHON AeATENbHOCTH

06LLEeNHKeHepHble 3HaHWA




Tpunoocenue 2

Ilpumenss meopemuueckue 3HAHUA U MEMOOUKY pewlenus NpaKmudyeckux 3aoad no

paszoeny «Tepmoxumuay, paccuumams meniosvle IGhexmol MepMoXUMULECKUX NPOYECccos, npu

uz2omoenenuy U moouguxayuu ceoticme mamepuanoe ¢ (mabnuya 1). Iloscnums om uezo
3asucam menioguie ppexmul peaxyuil.

Tabmuna 1

Ne
BapuaHTa
1. Hnst peaxumu kpexunra merava CHay ) = C oy + 2Hop) + AH..

Paccunrars AH?, HCIIONL3YS 3HAYEHNE CTAHAAPTHRIX TEIIOT CTOPAHMS BELIECTB

(KH}K;“MOJ]]))Z AHOC CH4 (r) = - 890,31, AHOC c@) = -393,51, ﬂHOg H2 (r) = -285,84

OnpeenuTh 9K30- HIH SHI0TCPMHUYECKO# ABJISCTCS JaHHas pPeakiusL.

2. BeiBecTr TemIiepaTypHyIO 3aBUCHMOCTH TEIUIOBOIO Y eKTa peakiun

Nz + O2¢) = 2NOg

3. Hia peakn CaCO3 = CaO + CO; Haiitn u3menenne saeprum ['nd0ca peakiinm

o merony Temkuna—IlIsapumana npu T = 1100 °K u cpaBuuTh ee 3HaueHme c

paccunTaHHbIM 0e3 yueTa TeMIeparypHOH 3aBHCHMOCTH TerioBoro s(pdexra u

M3MEHEHHU s YHTPOITHH.

CrangapTHble 3HAYSHUSI SHTAIBITMH, SHTPOIHH, TEMIEPATYPHBIX KOADHUIIHEHTOB
BCIIECTB

AH% (iJTx/Moub) ( ﬂﬂ(.szfﬂb‘f{) a b 103 ¢+ 10

CaCOs - 1206,83 91,71 104,52 21,92 - 25,94

CaO - 635,09 38,07 49,62 4,52 -6,95

CO2 - 393,51 213,66 44,14 9,04 -8,54

4, Hana peaxuusi: 2502 + Oz = 2 SOz. Beiuuciurhb TemioBoit 3¢pdext npuBeaeHHOR

peakuuu nipa 298 K: a) npu P = const; 6) npu V= const. Tennoseic 3pdexTs

00pa3oBaHMA BCLICCTB MPH CTAH1aPTHBIX YCJIOBHUAX CICAYCT B3ATh U3 CLPABOYHHKA.

5. BbI4uCInTh pacxo TEIUIOThl, HEOOX0AuMbIW Ui HarpeBanus 1106,2 r amnerona c

298 no 500 °K, ecan mossipHas TerioeMKocTh napoB anerona 31,59 Jx/mons K.

6. OnpenenuTh CTaHAAPTHOE H3MEHCHHE YHTAIBIINN PEAKIIUH TOPECHUA MCTaHa,

CH, (2.)+20, (2)=CO, (2)+2H,0 (2.),

3Hasi, 4TO HHTaNbNUH obpazosanuss CO: (2.), H:0 (2) w CHs (2.) paBHbI
coorBeTcTBeHHO —393,5; —241,8 u —74,8 xJ[3K/MOJIB.

7. [Ipu Boccranornenumn 12,7 r oxcupa mean (I) yrmem c¢ obGpazoannem CO
nornomaercs 8,23 x/lx. Onpenenmuts AH°298 o0Opazopanus CuO, ecnwm
crangaptHas Teriora odpaszoanus CO paBHa —110,6 kJk/MOJIb.

8. Ornpenenuts KOJIMYECTBO TEIUIOThI, BBLACIAIOMICHCS npu rameHud 500 Kr u3Bectu
BOJIOH, eciin cTaHaapTHblie Teriorel oopasoanus CaO, H20 n Ca(OH)2 paBHbl —
636,9; —285,8 1 —988 k/[7K/M0JIb COOTBETCTBEHHO.

9. OnpenenuTh, KaKO€ KOJMYECTBO TEMJIOTHI BBIACIUTCS MPHA B3auMoAcHcTBUN 30 Kr
P20s ¢ Bonoit P20s + H.O = 2HPQO3, ccitu cTaHIapTHBIC TCIIOTHI 00pa3oBaHus
P20s, H,0 w HPOs papuabl —1508,4, —285,8 n —956,2 k/1)kx/MOJIb COOTBETCTBEHHO.
10. DHTaNbNUA Jucconnannu kapoonara kaneius npu 900 °C u napneHus | at™ papHa
178 xJlx/Mons. BeiBenuTe ypaBHEHHE 3aBHCHMOCTH DHTAIBIHH PEAKIHH OT
TEMIEPATypbl W pacCUMTalTe KOJUYECTBO TEIUIOTHI, [OIJIOMIEHHOE IIPH
paznoxkenuu | kr kapdonara xaneuus npu 1000 °C u | aTm, ecnu 1aHbl MOJIbHbBIE
terutoeMkocTH (B JLx/(Monb K)):

Co(CaCOsmy) = 104,5 + 21,92 10 °T — 25,94 10°T 2,

Co(CaOme) = 49,63 + 4.52: 107°T - 6,95 10°T3,

Co(CO2r.)) = 44,14 + 9,04 10T — 8,53 10°T 2.

3ananuve




3.MpumeHas meopemuyeckue 3HaHUA o pasoeny « Tepmoxumusa», 8bI86ecCmu aHAAUMUYECKYIO
3g8ucuMocmb mensaoso20 3pgekma (i) npusedeHHol peakyuu om memnepamypel, ecau
uzgecmeH mennosoli aghgpekm samoli peaxkyuu npu 298 K. lMocmpoumes epaguKku 3asucumocmeli
2ACp,koH = f(T); ZACp,ucx= f(T); AHOT = f(T) 8 mom uHmepsane memnepamyp, 0718 KOMOPO20
cnpasednueo 8vigedeHHoe ypasHeHue 3asucumocmu AHoT = f(T), onpedeaums epaghuvecku ([ 1A/
1) npu memnepamype T1. Paccuumame ACp npu amoli memnepamype.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH pewaTtb 3agaum npodeccuoHanbHoi | OMK-1.3  [MpumeHseT  ecTeCTBEHHOHAy4YHble WU
OeATeNIbHOCTU, TMNPUMEHAR METOAbl MOAENMPOBAHUA, | OBLENHKEHEPHbIE 3HAHMA A/A peleHua 3aaad
MaTeMaTUYeCKOoro aHanusa, ecTecTBEHHOHAay4Hble U | NpodeccMoHaNbHOW AeATeNbHOCTH

06LEeMHKeHepHble 3HaHUA

OlK-4 CnocobeH npoBOAUTb n3mepeHuA n | OMK-4.1 M3mepaeT  nmapameTpbl npoL,eccos,
HabnogeHuA B cdepe npodeccMoHanbHOM | NPOTEeKaloWwmMX NpU U3roTOBAEHUU U MoandUKauum
aeAtenbHocty,  obpabatbiBaTb M NpPeACTaBAATb | CBOWCTB MaTepuasios

9KCMepUMeHTaNbHblE AaHHble




Ipunooicenue 3

lpumensa meopemuveckue 3snanus no pasoery «lepmoxumusy, evleecmu aAHATUMUYECKYIO
3a6UCUMOCMb MENN08020 hghexma () npusedenHoll peakyuu om meMnepamypsl, eciu U3Becmen
mennoeot apgexm omou peaxyuu npu 298 K. [Mocmpoums epagpuxu 3asucumocmeir EAC, won = 1(T);
SAC,ue= T(T); AHT = f(T) 6 mom unmepeane memnepamyp, 015 KOMOPO20 CAPABEOTUBO BbIBEOCHHOE
ypasnenue szasucumocmu AH'T = f(T), onpederums epaguvecku (dAHd7) npu memnepamype Th.
Paccuumamo ACy npu amoii memnepamype.

Jlana peakuus u TeMnepaTypsl:

0,5 Sz(1) + 2 H20(1) = SO2 + 2Ho>.

Bapuant T, K T, K
1. 900 800
2. 1000 900
3. 1100 1000
4. 1200 1100
5. 1300 1200

BriBeauTe aHanmuTHUeCKyr 3aBHCHMMOCTH TeruioBoro s¢dekra (k) mnpuBeneHHOMN
peakIiy OT TeMIlepaTyphbl, eCJId U3BECTEeH TETI0BOH AP dekT 3Tok peaxiun ipu 298 K.
Ypasuenus 3apucumoctd Cop = f(T) coOTBETCTBYIOT COOTHOLIECHHSAM:

AC = Aa + AbT + AcT? - (s OPraHMYECKUX BEIICCTB)

AC = Ada + AbT + Ac' T (w1st HEOPraHMYECKHX BELLECTB).

Berancnure tenmoeoi addexr peaknuu npu temneparype T. Iloctpoiite rpadukn
3aBUCHUMOCTEH:

2A4Cpon=1(T);
2AC)ue=1(T);
AHr = 1(T)
B TOM HHTEPBAJIE TEMIIepaTyp, /ISl KOTOPOIo CIPaBEJIMBO BbIBEJICHHOE YPABHEHUE 3aBUCHMOCTH
AH®r = f(T) Buza
AHr - AHzes = Aa (T - 298) + A42-107 (T?- 298%) + A/3-10°° (T3- 298%) - Ac'(1/T — 1/298).
Onpenenure rpapudecku (dAH/dT) npu temneparype T1. Paccuuraiite ACp npu 3toii

TeMneparype.

Tadauua 2.1 CripaBoyHbIC JaHHBIC IS BEIICCTB, YYacTBYIOIMX B IPUBCICHHOI B 3a7a4e
CaKIMH

AH%, 298, C%=f(T), Jx/(monp'K)

Bemectso i/ MoJb 2 b-10° c-10°
S2 128,37 36,11 1,09 -3,51
H20 -241,81 30,00 10,71 0,33
SO2 -296,90 46,19 7.87 770
H2 0 27,28 3,26 0,50
> P koH -296,90 100,75 14,39 6,70
> P nex -419,435 78,055 21,965 -1,095
A 122,535 22,695 757 5,605




4.[pumeHAs meopemuyecKkue 3HaHUA rno pasdesy «Xumuveckoe pasHosecue»: 1) nocmpoums
epaguk 3asucumocmu IgP om 1/T; 2) onpedeaums no epaguxky KoopouHamel mpoliHol moyku; 3)
paccHyumame CpeoHIoOw Mmenaomy UcrnapeHus U 80320HKU; 4) nocmpoume epaghuk 3asucumocmu
0assieHUA HACbIWeHHOo20 napa om memnepamypesl; 5) onpedenums menaomy naaeneHus sewecmea
npu memnepamype mpoliHoli mouKku; 6) ewiqucaums dT/dP 0na npouecca naaeneHus npu
memnepamype mpoliHolU moyYKu; 7) eblducaume memrepamypy naaeneHus eeuwecmsa npu
dasneHuu P, lNa; 8) sblvucaums usmeHeHuUe sHmMponuu, sHepeuu lfuébca u MenbmMeonbya, IHMAALIUU
U BHympeHHell 3Hepauu 041 npoyecca 80320HKU 1 Monb seuwjecmsea 8 mpoliHol mouke; 9)
onpedenums YUCAO MePMOOUHAMUYECKUX cmerneHel c80600bl npu CcAedyrouwux 3HaYeHUsx
memmnepamypesl U 0a8sEHUS.

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH pewaTtb 3agaum npodeccuoHanbHoi | OMK-1.3  [MpumeHseT  ecTeCTBEHHOHAy4Hble WU
OEATENIbHOCTU, MPUMEHAA MEeTOAbl MOAENNPOBAHUSA, | ODLLENHIKEHEPHbIE 3HAHMA ANA peleHuA 33pad
MaTeMaTMYeCKOro aHanusa, ecTecTBeHHOHayyHble W | npodeccMoHaNbHOW AeATENbHOCTH

06LEMHKEeHepHble 3HAaHUA

OMnK-4 CnocobeH npoBOAUTb n3mepeHuA n | OMNK-4.1 M3mepaeT  napameTpbl npoL,eccos,
HabaoaeHuA B cdepe npodeccMoHanbHOM | NPOTEKAoOWMX MPU U3FOTOBAEHUU U MoAMdUKaLUK
aeAtenbHocty, obpabaTbiBaTb WM NPeACTaBAATb | CBOMCTB MaTepuasios

9KCMepuMeHTabHble AaHHble




llpuaoscenue 4

Ipumenss meopemuyeckue 3nanus no pazoery «Xumuveckoe pasnogecuey». 1) nocmpoums epaghur
sasucumocmu lgP om I/T; 2) onpedenums no epauxy xoopdunamol mpotnot mouxu,; 3) paccuumame cpeonion
MENIOMY UCHAPEHUS U B0320HKU, 4) Nocmpoums Zpaux 3a6ucuMOCmU  0A6IeHUAs HACBIWEHHO20 napd om
memnepamypbl; 5) onpedeaums menaomy nAA6IeHUA 6EeCcnEd npu meMnepamype mpouHotu mouku; 6) 6biuuciums
dT/dP ona mpoyecca niaeieHus npu memnepamype MmpouHou mouxu; 7) ebl4UcIumbs meMmnepamypy nidasreHus
sewecmea npu dasarenuu P, Ila; 8) evruucaums uzmenenue snmponuu, snepeuu I ubbca u I'eromzonvya, snmanonuu
U 6HYMpeHHell dHepzuu 0151 npoyecca eo32onku | moaw eewjecmea ¢ mpotinoti mouxe; 9) onpedeaumv yucio
MEPMOOUHAMUHECKUX CHEReHel c60000bl NPU CAEOVIOWUX SHAYEHUAX MEMAEPAMYPbL U OU8IEHUs.

[To 3aBMCHMOCTH JAaBJICHHMA HACHIIICHHOTO Mapa OT TEMIEPATYpPbl U MIOTHOCTH JaHHOTO BEILECTBA
A (1abn. 1) ¢ MonekyapHOii Maccoit M B TBEpIOM M KHIKOM COCTOSHHSAX (Pry M Pix B KI/M°) B TpoitHOI
TOUKE (TP.T):

1) nocrpoiite rpaguk 3aBucumoctu IgP or 1/T;

2) onpeaenute no rpadhUKy KOOPAUHATLI TPOHHOH TOUKH;

3) paccunTaiiTe CPEAHIOID TEIUIOTY HCTIAPEHHS H BO3TOHKH;

4) nocrpoiiTe rpaMK 3aBUCHMOCTH JABJICHHA HACBILICHHOIO 11apa OT TEMIIEPaTyphbI;

5) onpejenuTe TEMIOTY MUIABIEHHS BELIECTBA IPH TEMIIEPATyPe TPOHHOMN TOUYKH;

6) seiauciute dT/dP s nporiecca miaBiaeHus Npu TeMrepaType TPORHOH TOUKH;

7) BBIYACIUTE TEMIEpaTypy [LIABJICHUSA BellecTBa IpH qasieHuu P, I1a;

8) BBIMHCIMTE H3MEHEHHE JHTPOIHH, dHeprun [ uo6ca 1 ['enbMronbia, SJHTAILITHE H BHYTPEHHEH
SHepruM 1S [poliecca BO3roHKU 1 Mok BellecTBa B TPOHHOH TOUKeE;

9) omnpejenuTe YUCIO TEPMOJAHHAMHYECKHUX crerneHell cBoOOIb! IPH CIELYIOLIHX 3HAUYCHHAX
TEMIICPATYPhb! U JABICHHA:

a) Tapx, Prpri 6) Ture, P=1 at™; B) Ty (IpHt HOpMAaTIbHOI TeMIIEpaType KUTIEHUS), Prp 1.

Tabnuna 1. UcxoaHbple fJaHHbIe TS PENIeHAs 3a1aun

Cocrosinne
TBEPJIOC COCTOSHHUE KHIKOE COCTOSHHE VYenoua
T,K P, ITa T,K P, Ila
131 1333 137 6665
135 1999,5 141 7331,5 M= 68
137 2666 145 8664,5 P = 300-10° [Ta
139,2 3999 146 9997,5 d.=1450
1415 5332 149 12663 dTB=1434
144,0 7998 151,4 15996 "
146 99975
Tabnuna 2. K nocrpoennio rpadmka B koopaunarax Ig P ot /T mist TBep/1oro COCTOsAHMS BEIIECTRA
T, K 1/T-10° P, [1a Ig P
131 0,763 1333 3,125
135 0,741 1999,5 3,301
137 0,730 2666 3,426
139,2 0,718 3999 3,602
141,5 0,707 5332 3,727
1440 0,694 7998 3,903
146 0,685 9997,5 4,000
Tabnuia 3. K nocrpoenuto rpaduka B koopaunarax Ig P ot /T nnis 5UIKOTO cOCTOSIHUS BEllleCTRA
T,K 1/T-10? P, [Ta Ig P
137 0,730 6665 3,824
141 0,709 73315 3,865
145 0,690 8664,5 3,938
146 0,685 9997,5 4,000
149 0,671 12663 4,103

151,4 0,661 15996 4,204




5.MpumeHas meopemuyeckue 3HAQHUA M0 pazdeny «TepMOOUHAMUYECKAA KAACCUpUKAyus
pacmeopos» U UCMosb3yA 3a8UCUMOCMU 0a8/eHUA HACbIWEeHHO20 napa om memrnepamyps! HAO
HUOKUM U meepObiM YUCMbIM pacmeopumenem, npomeKarouux npu Uu32omosneHuu pacmeopos:
1) 8blyuCIUME MOAEKYAAPHYHO MACCY PACMBOPEHHO20 8eU|ecmaa;
2) onpedenume MOAAPHYIO U MO/IAAbHYH KOHUEeHmMpayuu pacmeopa;
3) sbi4yucaume ocmomuyeckoe 0asseHUe pacmeopa;
4) nocmpolime Kpusyto P = f (T) 0na daHHO20 pacmeopa u pacmeopumers;
5) onpedenume epaguyecku memnepamypy, npu Komopol O0aeneHue napa HAG YUCMbIM
pacmeopumesnem bydem pasHo P [la;
6) onpedenume epachu4ecku rnosbiUeHUEe memrepamypbl KureHus npu oaseneHuu P pacmeopa
daHHol KoHUyeHmpayuu C;
7) 8blducaume 36ysaUO0CKONUYECKYH MOCMOAHHYIO 8CeMU 803MOMCHbIMU Crlocobamu u cpasHume smu
8enuYUHbI mexoy coboli npu HopmanbHolU memnepamype KuneHus (TH.m.k);
8) onpedenume noHuxceHue memnepamypsl 3aMepP3aHUSA PACMeopa;
9) sbl4uCAUME KPUOCKOMUYECKYH MOCMOSAHHYIO.

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH pelwaTtb 3agaum npodeccuoHanbHoi | OMK-1.3  [MpumeHseT  ecTeCTBEHHOHAay4Hble WU
OEeATEeNIbHOCTU, MPUMEHSA MEeTOoAbl MOLENMPOBAHMSA, | ODLLENHIKEHEPHDbIE 3HAHMA A1A peleHua 3a[ad
MATEMATMYECKOro aHanu3a, ecTecTBEHHOHAy4yHble W | NpodeccMoHaNbHOM AeATENbHOCTH

06LEeNHKeHEepHble 3HaHWA

OnK-4 CnocobeH npoBoOAUTb n3mepeHus n | OMNK-4.1 M3mepsaeT  napameTpbl npoLeccos,
HabaoaeHun B coepe nNpodeccMoHaNbHON | NPOTEKALWNX NPU U3FOTOBNEHUM U MoaudUKaLUn
aeAtenbHocty, obpabatbiBaTb W MNPeACTaBAATb | CBOMCTB MaTepuasios

9KCMepuMeHTabHble AaHHble




Ipunoscenue 5

Hpumensa meopemuueckue 3nanus no pazoeiy «Tepmodunamuueckas Kiaccudukayus pacmeoposy» u
HUCROAB3YA 3AGUCUMOCIIU OdBTEHUA HACBIMEHHO20 napa om memMnepamypvl Had HCUOKUM U MEepobIM UUCHIBIM
pacmeopumenem, NPOMEKAIOWUX NPU U3LOMOBIEHUU PACHIBOPOS:

1) gvruucaume MOAEKYIAPHYIO MACCY PACMEOPEHHO20 6ELECMEd;

2) onpedenume MOIAPHYIO U MOTATLHYVIO KOHYEHMPayuu pacmeopa,

3) epluucaume ocmomuueckoe dasienue pacmeopa;

4) nocmpotime kpusyio P = [ (T) o dannozo pacmeopa 1 pacmeopumens,

3) onpedenume epagpunecku memnepamypy, npu KOMopol JdsieHue napa Haod YUCMbIM pacmeopumenem
6ydem pasno P Ila;

6) onpedenume epagpuuecku NOEvIULEHUEe MeMRepamypul Kunenus npu oasiexuu P pacmeopa OauHoll
rkonyenmpayuu C;

7) evluuciume 3OVIUOCKONUUECKYIO NOCMOSHHYIO 6CeMU GO3MOMCHBIMU CROCOBAMU U CPAGHUME MU
GEUYUHBL MeXCOY coDol npu HoOpMalbHot memnepanype KuneHus (Tymx);

8) onpedenume nonudcenie memMnepamypbl 3amMep3anlisa pacmeopa;

9) biuucaLme KPUOCKONUHECKYIO HOCTIOAHHYIO.

[Tpu temneparype T = 149 K naBnenue napa pactsopa kKoHUEHTpauu 3 % HEU3BECTHOTO
HENeTyuero BemiecTra B skuakom pacteopurene P = 12420 [la; maoTHOCTE 9TOrO pacTteopa p =
1780 xr/m>. 3aBHCMMOCTH NaBJeHHS HACBHIIIEHHOIO Hapa OT TeMIEpaTyphl Haj KUIKUM H
TBEPJIBIM YUCTHIM PACTBOPUTENIEM IIPHUBE/IEHBI pUCYHKe 1.

BMNa
18000
16000 c
14000
12000
10000

8000 (o)

125 130 135 140 145 150 155
TK
Puc. 1. I'padmk 3aBuCHMOCTH JaBJICHHSI HACBIIIEHHOr'O [1apa YHCTOr0 BELECTBA OT TEeMIIEPATypbI

1) BEIYHCITUTE MOJICKYJIIPHYIO MacCy paCTBOPEHHOTO BEIIECTBA;

2) onpesienuTe MOJISPHYIO H MOJISUTBHYIO KOHIIEHTPAIMK PacTBOPa;

3) BBIUMCIUTE OCMOTHYECKOE JIABJICHHE PACTBOPA;

4) noctpoiire kpupyto P = f (T) mist JaHHOrO pacTBOpa U paCTBOPUTEJIS;

5) ompenenuTe TpadUuecKHd TeMmIepaTypy, MPHA KOTOPOH MaBIEHHWE mapa Haja YHCTHIM
pactBoputenem Oyaet pasHo P Ila;

6) omnpeneauTe rpadUuUECKHd MOBBILICHHE TEMIEPATYPhl KUIICHUA IpPU JaBjieHUd P
pacTBopa JIAHHOK KoHUeHTpauuu C;

7) BBIYMCINATE 30YIHOCKOMHMYECKYI) MOCTOSHHYK BCEMH BO3MOMKHBIMH CHOCOOAMH M
CPaBHMTE 3TH BEJIMUYHHBI MKy cO00M Npu HOpMalbHOM Temrepatype KuneHus (Ty1x);

8) omnpejiesuTe MOHUKEHUE TEMIIEPATYPhI 3aMEP3aHMs PacTBOPA;

9) BBIYMCINTE KPHOCKOIIHMYECKYHO IOCTOSHHYIO.

Tabnmuua 1. McxoaHble JaHHBIC A1 PEHICHUA 3a0a49H

MaccoBas gois MoumspHast
HENETY4ero macca P, ITa T,K p, Kr/m
BenecTna, % PacTBOPHTEIIA
3 68 12420 149 1780
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6.[lpumeHsAs ecmecmeeHHOHAYYHble 3HAHUA O7A peweHUs 3a0a4 npogeccuoHanbHol
desmenbHOCMU, 06pabomame u npedcMasuUMb 3KCNepUMeHMasbHble OaHHbIe Npu U320mMosseHUU
pacmeopos o pasdeny «TepMOOUHOMUYECKAA KAAccugpukayua pacmeopos» u rnodpasodesny
«Heo2paHUYEeHHO CcMewuBarwUecs ¥uokue cucmemsbl»: 1) nocmpoums 2paguKk 3asucumocmu
cocmasa napa om cocmasa ¥ UoKocmu npu rMocCMoSHHOM 0asseHuu; 2) nocmpoums ouazpammy
KuneHus cucmemol CH30CH3 (A) — CH30H (B); 3) onpedenums memnepamypy KureHuUs cucmemesl €
MOIAPHLIM codepxcaHueM a % eeuwjecmea A; KOKO8 cocmaes rnepso2o ry3vlpbKa napa HAo smoli
cucmemoli; npu Kakoli memnepamype 3aKOHYUMCHA KureHue CUCMmeMbl; KOKo8 cocmas nocrnedHel
Kanau »cuodKol ¢asei? 4) onpedenums cocmas napa, Haxo0Auw,e2ocs 8 pasHo8ecuu ¢ #uodkol ¢asol,
Kunawel npu memnepamype T1; 5) npu nomowu KaKo2o 3KCrepumeHmMa MOMCHO YyCMaHOo8UMb
cocmas yuokol 6uHapHoli cucmemsl, ecau OHA HaYyuHaem Kuremoe npu memnepamype T1 npu
HaAu4Yuu OuazpamMmel KurneHuUs cucmemol? 6) Kakol KOMMOHEHM U 8 KAKOM KO/aAU4Yecmee Moxem
b6bimb 8bideseH u3 cucmemsbl, cocmoAawel u3 b Ke sewecmsa A u ¢ K2 gewjecmea B? 7) Kakozo
KOMMOHEeHMa U Kakoe Kosau4yecmeo Hado 0obasumb K YKA3aHHOU 8 n.6 cmecu, Ymobbl noay4unace
azeompornHas cucmema? 8) Kakoe Koauyecmao seujecmea A bydem e napax u 8 xuokoli ¢ase, ecau
2 K2 CMecu ¢ MO/IAPHbLIM co0epxcaHuem a % sewecmea A Haepems 00 memnepamypeoi T17?

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHLUHN

OMNK-1 CnocobeH pewaTtb 3agaum npodeccuoHanbHoi | OMK-1.3  [pumeHseT  ecTeCTBEHHOHay4Hble WU
OEeATEe/IbHOCTU, MPUMEHSA MEeTOoAbl MOAENMPOBAHUSA, | ODLLENHKEHEPHbIE 3HAHMA A/1A peleHua 3apad
MaTeMaTM4yeCcKoro aHaniu3a, eCcTeCTBEHHOHay4yHble W | NpodeccMoHaNbHOMN AeATENbHOCTH

obLWenHKeHepHble 3HaAHKUA

OnK-4 CnocobeH npoBoOaUTb n3mepeHus n | OMNK-4.1 M3mepsaeT  napameTpbl npoLeccos,
HabaopeHun B coepe nNpodeccMoHaNbHON | NPOTEKALWNX NPU U3FOTOBNEHUU U MoaudUKaLLUK
aeatenbHocty, obpabaTbiBaTb W NPeACTaBAATb | CBOMCTB MaTepuasnos

9KCMepuMeHTabHble AaHHble
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Tpunoscenue 6

Tlpumensas ecmecmEeHHOHAYYHbIC 3HAHUA 014 peuteHus 3a0ay NpogiecCuoHarbHot JeamenbHOCHu,
obpabomame U npedcmasums IKCHEPUMEHMATbHBIE OaHHble NPU  U320MOGACHUU PACMEOPOs NHO  pazdeny
«Tepmodunamuueckas Kiaccudpuxayus pacmeopoe» u nodpazoery «Heoepanuuenno cmewueaiowiecs icuodkue
cucmemsty. 1) nocmpoums epaghux 3aeucumocmiu cocmasa napa om cocmasa HCUOKOCHU HPU NOCHOAHHOM
daenenuu; 2) nocmpoums ouaepammy kunenust cucmemsl CH3OCHz3 (4) — CH30H (B); 3) onpedeaums memnepamypy
KUREHUst CucmeMbl ¢ MOTAPHBIM codepycanuem a % eewjecmea A; Kakoe cocmaes nepeozo Ny3vipbKa napa Hao Mo
CUCMEMOU, NPU KAKOU MeMRepamype 3aKkOHYUIMCs KUNeHue CUCmeMbl;, KaKo6 COCMas nocIeoHel Kaniu HCUoOKou
azu? 4) onpederums cocmae napa, HAXEOAWE20CH 8 PABHOBECUL ¢ JCUOKOL (hazoll, Kunswel npu memnepamype
11, 5) npu nomowu Kakozo IKCHEPUMEHNA MONCHO YCIMAHOBUIMb COCMAE HCUOKOL OUHAPHOU CUCIEMDbL, eClu OHA
Hauunaem Kunemv npu memnepamype T1 npu Hamuyuy ouazpammvl KuneHus cucmemst? 6) Kakou KOMROHEHM U 6
Kakom Koauuecmee modicem Obime évloenen u3 cucmemst, cocmosueti uz b ke eewpecmea A u ¢ ke eewgecmea B? 7)
KaKkoeo KOMROHEHMA U KAKoe KOoAU4ecmeo Haoo 006asums K yKa3annoi 6 .6 cmecu, 4mobbl ROJIVHUIACH
azeomponnan cucmema? 8) kaxoe xoanuvecmeso eewjecmea A Gydem é napax u 6 ycuoroli hase, eciu 2 ke cmecu ¢
MOJAPHBIM cooepacanuem a % sewgecmea A nazpems 00 memnepamypsi 117

HaHa 3aBHCHMOCTb COCTaBOB KHAKOW (a3bl M Haxofsulerocs ¢ Hel B paBHOBECHH mapa OT
TeMIIEPaTYpPhl U1 ABYXKOMMOHeHTHOH xuakoil cuctembl CH3OCHs (A) — CH:OH (B) (Tabn. 1, Tadm. 2)
IIPH TTOCTOSSHHOM JaBJIeHHH. MOMSPHBIA COCTAB KMAKOH (ha3hl X M HACBIIEHHOTO TMapa y BLIPAKEH B
nporieHTax BemiecTBa A. [lo npuBeIcHHBIM TaHHBIM:

1) moctpoiite rpadux 3aBUCHMOCTH COCTaBa Hapa OT COCTAaBAa JKUAKOCTH IIPH IIOCTOSIHHOM
JIABIICHUH;

2) noctpoiite quarpammy kunenus cucrembl CH3OCH3 (A) — CH30H (B);

3) ompepenuTe TEMIEPATYPY KHIIEHHS CHCTEMBI C MOJSPHBIM comepkaHueM a % BemectBa A;
KaKOB COCT4B MEPBOTO My3bIPhKA Mapa HaJl 3TOH CHCTEMOI; IPH KAKO TeMreparype 3aKOHYUTCSA KHTIEHHE
CHCTEMBI; KAKOB COCTaB NOCIEIHEH Kari &uIKkoi ¢asbl?

4) ompejenuTe COCTAB Mapa, HAXOMSIIETOCS B PABHOBECHH C JKHAKON (hazoil, Kunsmweid npu
Temneparype T,

5) npu NOMOLIH KaKOT0 IKCIIEPHMEHTA MOKHO YCTAaHOBUTH COCTaB KHJIKOH OMHapHOM CHCTEMBbI,
€CIIH OHA HAYMHAET KUIETh MPH TeMneparype T1 NpH HAMMYHK AUATPAMMBI KHITEHHS CHCTEMBEI?

6) Kakoii KOMITOHEHT W B KAKOM KOJTHUECTBE MOXeET ObITh BBUIEIECH U3 CHCTEMEBI, cocTosmei 3 b
KI BeulecTBa A u ¢ kr Bewecrsa B?

7) Kakoro KOMIIOHEHTA W KaKoe KOJHYEeCTBO Haa0 J00aBHTh K YKa3aHHOH B 1M.6 CMecH, 4TOOEI
NOJYYHIIACh a3€0TPOITHAS cUcTeMa?

8) Kakoe KOJIMYEeCTBO BellecTBa A OyIeT B Hapax v B dHIKOH (ase, eciid 2 KI' CMECH ¢ MOJISIPHBIM
coxepxanneM a % BemiecTBa A Harpers 10 Temmeparypst T1?

0) onpenenuTe BAPUAHTHOCTH CUCTEMBI B a3€0TPOITHON TOUKe.

Tabunua 1. Mcxoanbie jaHHbIC JUIsl PELICHUS 331a91

Crcrena P10* a MouisipHsIii cocTaB A, % T.K
X — ocudkasn ghaza y = nap
0,0 0,0 337,7
4.8 14,0 3359
17,6 31,7 3331
28,0 42,0 331,3
A-CH3OCHjs 10133 40,0 51,6 330,2
B-CH3;0H ' 60,0 65,6 329,1
80,0 80,0 328,6
90,0 94,0 328,8
99,0 9,0 329,1
100,0 100,0 3295
Tatunua 2 McxoHble JaHHBIC UTA PEIICHUS 3a1a41
T, K a, % b, kr c, K2

60 73 27

62 75 25

329,25 65 78 22

68 81 19
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7.llpumeHsa ecmecmeeHHOHAYYHble 3HAHUA 0718 peweHuUs 3a0a4 npogheccuoHanbHol
deamesnbHOCMU, obpabomame u nNpedcmasume 3KCrnepuMeHmasnbHsle OaHHbIE NPU U320mMossaeHuU
pacmeopos o pasdeny «TepMOOUHOMUYECKAA KAaccugpukayua pacmeopos» u rnodpasodesny
«[emepozeHHble pasHosecus 8 BUHAPHbLIX CUCMEeMaXx, COOepHaujux ¥UOKy u meepoyro ¢asy»: 1)
nocmpolime duazpammy pazo08020 cOCMOAHUA (Ouazpammy naasKkocmu) cucmemsi A—B (rno 0aHHbIM
mabn. 1); 2) o6o3Haybme moukamu: | — wudkuli pacraas, cooepxcawuli a % (mabn. 2) sewecmea A
npu memnepamype T1; Il — pacnnas, codepxawuli a % sewyecmea A, HaxooAawulica 8 pagHosecuu ¢
Kpucmanaamu xumu4veckoeo coeduHeHus; lll — cucmemy, cocmosawyo u3 meepdoeo seujecmea A,
Haxo0AwWe20ca 8 pasHo8ecuu C pacrnaaeom, cooeprawum b % (cm. mabn. 2) sewecmsa A; IV —
pasHosecue a3 o00UHaKoB8020 cocmasa; V — pasHosecue mpex ¢a3; 3) onpedenume cocmas
ycmoliqyugoz2o Xxumu4eckKo2o coeduHeHus; 4) onpedenume Ka4eCmBEHHbIl U KoauvyecmeeHHbili
cocmasbl 38MeKmuK; 5) ebluepmume 8ce murnbl KpuebiX OXAaMOeHUs, 803MOM(Hble 0714 OaHHOU
cucmemeol, yKaxcume, KAKUM cOCMasam Ha Ouaz2pamme raasKkocmu smu Kpugsie coomeemcmayom;
6) 8 KOKOM (haA3080M COCMOAHUU HAX00AMCcA cucmemsi, codepxcauue ¢, d, e % (mabn. 2) sewecmea
A npu memnepamype T1? Ymo npouszolidem ¢ smumu cucmemamu, ecau UX 0x1a0ume 00
memnepamypoel T2? 7) onpedeanume 4ucao ¢as u Yucsao ycno8HsiX MepmoOUHaMUYecKux cmeneHel
€80600bI cucmembl npu 3smexkmuyeckol memnepamype u MoasapHol 0osne KomnoHeHma A 95 u 5 %;
8) npu Kakoli memnepamype HayHem omeepodesams pacnaas, codepxcawuli ¢ % sewecmea A? lpu
Kakoli memnepamype oH omeepdeem rnosaHocmoeto? Kakoe cocmas nepsoix Kpucmanaos? 9) npu
Kakoli memnepamype Ha4Hem naasumeca cucmema, codepxauw,aa d % sewecmesa A? [pu Kakol
memnepamype OHA pPacnaasumMcsa noaHocmoeto? Kakos cocmas nepsvix Kanese pacnaasa? 10)
sbl4UC/IUMe menaomel naaeseHUa sewecme A u B; 11) Kakoli KOMMOHeHM U CKO/IbKO e2o0
8bIKPUCMAAU3YemCa U3 cucmeMsl, ec/u 2 Ke pacnaaea, cooepxcawezo a % sewecmea A, 0x1a0ums
omT100T2?

KomneteHuua UHpMKaTOp AOCTUNKEHNA KOMNETEHL NN

OMNK-1 CnocobeH pelwatb 3agaum npodeccuoHanbHoi | OMK-1.3  lpumeHseT  ecTecTBEHHOHay4Hble W
OEeATEeNbHOCTM, MNPUMEHAA MEeTOoAbl MOAENMPOBAHMUA, | OOLLEUHIKEHEPHblE 3HAHWA ANA peleHus 3agad
MaTeMaTU4yeCcKoro aHanu3a, ecTeCTBEHHOHay4yHble W | NpodeccMoHaNbHOM AeATENbHOCTH

06LLEeNHKeHepHble 3HaHWA

OlK-4 CnocobeH npoBOAUTb n3mepeHwus n | OMNK-4.1 M3mepaeT  nmapameTpbl npoLeccos,
HabnaaeHns B coepe NpodeccMoHaNbHON | NPOTEKAKOLWMNX NPU U3FOTOBNEHUU U MoaMdUKALLUN
neatenbHocT, obpabatbiBaTb W NpeacTaBAsTb | CBOMCTB MaTepuanos

3KCnepuMeHTaNbHble AaHHble
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Ipunoscenue 7

Hpumensia ecmecmEeHHOHAYYHBIE 3HAHUS O18 PelteHus 3a0a4 NpohecCUoHAIbHOT  OessmelbHOCMU,
()6}7060???&??1?) U npedcmaﬁumh IKCREPUMEHMAIbHbIC oannvie npu  ud2omosienHid  pacmeopos  Ho ;}'03!")&’)"!)’
«Tepmodunanuveckas Kiaccughuxayuss pacmeopogy u noopazoeny «I emepozeHHvle pPAGHOBECUS 6 OUHAPHBLX
CUCTEMAX, COOEPHCALYUX HCUOKVIO 1 MEepovio (hazyy: 1) nocmpoiime duazpamvmy razoeozo cocmostius (Quazpammy
naraskocmu) cucmemvl A—B (no dannviv maba. 1); 2) oboznaueme mouxamu; I — ycudkuil pacnaas, codeprucawuii a
% (maén. 2) sewpecmea A npu memnepamype T1; Wl — pacnnas, codepycawuii a % eewecmea A, Haxodswuiica 6
PAaGHOGECUU C KPUCMAIRAMU XUMUYECKO20 coedzmemm; I — cucmemy, COCMOAWVIO U3 meepdoc‘o gelfecmed A,
HAxX00AWe20cs & pasHosecull ¢ pacniagom, codepycawum b % (em. madn. 2) seweemesa A; IV — pasnosecue ghaz
00UHAK06020 cocmasa, V — pasnosecue mpex gas; 3) onpedenume cocmas ycmouiu6020 XUMUYECK020 COCOUHEHLA,
4) onpedenume KauecmeeHHbIl U KOAUYECIMBEHHBIN COCMASLL I6MEKMUK; 5) ebluepmume 6ce Munbl KPUsbix
OXAANCOEHUA, BOIMOJICHBIE ONA OAHHOU CUCIEMbl, VKadCume, KaKUM COCmasam Ha Ouazpamme niaskocmu dmu
Kpueble coomsememeyiom, 6) 8 Kakom (asosom Cocmoanul haxedames cucmemot, cooepcawue ¢, d, e % (mabi. 2)
seujecmea A npu memnepamype Ti? Ymo npousoiidem ¢ smumu cucmemami, ecii ux oxadaounts 00 memMnepamypul
T2? 7) onpedenume uucio (az u 4UCIO VCIOGHBIX MEPMOOUHAMUYECKUX cmeneHell ceoboobl clucmemst npu
IBHEKMUNECKOU meMRepamype i Moaapnoi done komnonenma A 95 u 5 %; 8) npu karxoti memnepamype Haunem
omeepdesams pacnias, codepycaiyuii ¢ % eewjecmea A? Ipu kaxoil memnepamype on omeepoeem ROIHOCHbIO?
Karos cocmas nepewix kpucmannos? 9) npu kaxoll memnepanmype HavHem niagumsca cucmema, cooepaicaujas d %
sewjecmea A? Ilpu xakoii memnepamype ona pacniaeumcs noinocmeio? Kaxos cocmag nepeelx kaneib pacniasa?
10) eviuucaume menaomot nrasienus eewecme A u B; 11) kakoil komnoenm t cKOIbKO €20 8biKPUCMALIUIVEMC U3
cucmembl, eciu 2 k2 pachaasa, codepacaugeco a % eeugecmea A, oxaadume om T1 0o T2?

Ha ocHoBanuu temmeparyp Hayana KPUCTAIIN3ALME JBYXKOMIIOHEHTHOI CUCTEMBI:
1) moctpoiite auarpammy (a3zoBOrO COCTOSHHSA (MarpaMMy TLIABKOCTH) cHcTeMbl A-B (10
JlaHHbIM Ta01. 1);

2) obozHaubTe TOukaMu: | — sxkuakuid pacrias, coneprxamuii ¢ % (tabn. 2) Bemiecrsa A npu
temneparype T1; |l — pacnnas, coaepxkaumii @ % BemecTsa A, HAXO/IAMMICS B PABHOBECHH C KPHCTAILIAMH
xummudeckoro coemuHenns; |l — cucremy, cocrosiyr W3 TBEpJIOro BemiecTBa A, HaxoJsiierocs B

PaBHOBECHH C paciuiaBoM, coaepaxainnuM b % (cm. Tadn. 2) Bemectsa A; IV — paBHOBecHe (a3 0IHHAKOBOTO
cocrara; V — paBHoBecue Tpex (as;

3) onpenenuTe cOCTaB YCTOHYHBOTO XMMHYECKOTO COSIHHEHHS;

4) onpeaennuTe KaueCTBEHHBIH H KOJTHYECTBEHHBIH COCTABEI DBTEKTHK;

5) BBLIUEPTHTE BCE THUIBI KPHBBIX OXJIAKACHHA, BO3MOKHBIE JUTS TAaHHOH CHCTEMEI, YKKHTE, KAKUM
COCTaBaM Ha JuarpaMmme IIaBKOCTU 3TH KPHUBbIE COOTBETCTBYIOT;

6) B KakoM (ha30BOM COCTOSHHH HAXOATCA CHCTEMBI, cofepammmue ¢, d, € % (Tabn. 2) Berectsa
A mipr temneparype T1? Uto mpoH30HAET ¢ ITHMH CHCTEMaMH, €CJTH HX OXJIAIHTE 0 TeMmeparypsi T2?

7) onpenenure uncno $az U YHCIO YCIOBHBIX TEPMOJHHAMHUYECKUX CTeIleHel cBOBOIBI CHCTEMBI
TIpH DBTEKTHUECKOH TEMIIEpATyPe U MOJIAPHOI Jdo01e KomnoneHTa A 95 u 5 %;

8) npu Kako# Temieparype HayHeT OTBEpACBaTh paciuias, cojepxauuid ¢ % sewectea A? [Ipu
Kako# Temneparype oH oTBep/eeT noiHocThio? Kakos coctas nepBbIX KpHCTAILIIOB?

9) mpu KaKoH TEeMIepaType HAYHET ITABHUTHCA cHcTeMa, coaepsxkanias d % semecrea A? [Tpu kakoi
TeMIepaType OHa paciUIaBUTCs MOMHOCTHEO? KakoB cocTaB MepBhIX Karelb paciiiaa?

10) BRIYHMCIIATE TEIUIOTHI IUIABJIEHHS BellecTB A U B;

11) xakOi KOMITOHEHT M CKOIBKO €ro BBIKPHCTAIM3YETCS M3 CHCTEMBI, €CIH 2 KI pacluiasa,
cojepxxautero a % Bewecrsa A, oxnagute ot T1 o T2?

Tabauua 1. McxonHble laHHBIC JIJ1s PELISHHS 3a/1a4H

Temneparypa Temneparypa
Cricr Mounsapsaast ons, Hayaia Mousipaas nosns, Hayasna
Hucrema
A, % KpHCTaINM3aIIHH, A, % KPUCTAILTH3aIHH,
K K
0 702 50 699
10 656 57,5 697
20 604 67,5 673
pé’_CT‘fg:z 28 572 80 754
30 589 85 777
36,5 645 95 823
47 694 100 841
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Tabnuua 2. UcxoaHele jaHHbIe UM PELIEHHS 33/1a4H

T1, K a b c d e T2, K
42 80 10 40 90
45 75 15 38 91

73 48 72 11 46 89 643
49 83 13 40 94

8.9nekmpoxumus u ee rnpumMeHeHue 0718 peweHUs Mmeopemu4ecKux U npuKaaoHsix 3a0a4 8
uccnedoB8aHUAX, aHAMU3e OUA2HOCMUKU U MOOenuposaHus csolicmes sewecme u Mamepuaios.
lNpumeHsas ecmecmeeHHOHAYYHble 3HAHUSA 018 peweHUs 3a0a4 npogeccuoHanbHol deamesnbHocmu,
obpabomame U npedcmasumes 3KCepuMeHmMasnbHble OAHHbIE MPU OUYEHKEe 3/1eKMpPOoXUMUYECKUX
ceolicme 371eKmpoauMos o pasoesny « 3AeKmpoxumus».

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH pelwaTtb 3agaym npodeccuoHanbHon | OMK-1.3  [MpumeHseT  ecTeCTBEHHOHAy4YHble WU
OEeATEeNIbHOCTU, MPUMEHAA MEeTOoAbl MOLENMPOBAHUSA, | ODLLENHKEHEPHbIE 3HAHMA A1A peleHua 33pad
MaTeMATMYECKOro aHanu3a, ecTecTBEHHOHAy4yHble W | NpodeccMoHaNbHOM AeATeNbHOCTH

0bLLEeNHKEeHEePHble 3HaHWA

OnK-4 CnocobeH npoBoOAUTb n3mepeHus n | OMNK-4.1 M3mepaeT  napameTpbl npoweccos,
HabaoaeHuA B coepe npodeccMoHanbHOM | NPOTEKAoWMX MPU U3FOTOBAEHUU U MoAMdUKaLUK
aeAtenbHocty, obpabatbiBaTb M NPeACTaBAATb | CBOMCTB MaTepuasos

9KCMepuMeHTaNbHble AaHHble
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Ipunoscenue 8

Hpumensis  ecmecmeeHHOHAYYHBIE 3HAHUA 078 Peutenus 3a0aq Npodeccuonarbioli  deamenbHOCm,
obpabomams U RpedcMasUmMb  3KCHEPUMEHMATbHbIE OQHHbIe HPU  OYEHKe INEeKMPOXUMUYECKUX CEOUCME
2NEKMPOIUMOE NO PAZOeTy « INeKMPOXUMUSLY.

1. Nauo: Boausiii pacteop HCN.,

Hcnonw3ys naHHble 0 cBoiicTBax pactBopos HCN B Boze (Tadum. 1):

1) moctpoiiTe TpaduKH 3aBHCUMOCTH YICIbHOH U IKBHBAJCHTHOH 3JEKTPHYECKHX MPOBOAUMOCTEH
pactBopoB HCN ot paseeaenus V;

2) nposepsTe, noauuHs0Tes 11 pactBopel HCN B BOze 3ak0oHY pa3eaeHust OcTBanbaa;

3) BeuucnuTe g pactBopoB HCN 1mo JaHHBIM 3aBHCHMOCTH JKBHBAICHTHOH 2JICKTPHYCCKOMH
NPOBOJUMOCTH OT KOHIEHTPALUH IKBHBAIEHTHYIO IEKTPUYECKYIO MPOBOJAUMOCThL IPH OECKOHEUHOM
Pa3BEJICHUU U COMOCTABLTE PE3YJIBTAT CO CMIPABOYHBIMH JaHHBIMH.

Tabnuna 1 Xapaxrepuctuku pacrsopa HCN B Bojie (3amaua 1)

DKBHUBaJICHTHas VnenbHas
Ne i/ Kounentpauus, | Passenenne, | 1 1073, 3IIEKTPOIPOBOJHOCTE, | DIEKTPOIPOBOIHOCTE,
B C, MOnIB/1 V, n/Moib Om'M 2 10% A 10°,
Cwvm’? Cwm-em?monp ™
1 0,1 10,00 3,10 3,226 32,26
2 0,05 20,00 4,37 2,288 45,76
3 0,03 33,30 5,84 1,712 57,06
4 0,01 100,00 10,10 0,990 99,00
5 0,005 200,00 14,30 0,699 139,80
6 0,003 333,30 18,30 0,546 182,00
7 0,001 100,00 31,90 0,313 313,00

2. PaccunTaiiTe ISKBHBAJICHTHYIO WIEKTPUUECKYIO MPOBOAMMOCTE Aco BaCl: mpu 298 K, ecnu
SKBUBAJICHTHBIC 3JICKTPUYECKHE IMPOBOJUMOCTH NpH OScKOHEYHOM pasBeleHHH 1A pacteopos SrCly,
Ba(NQz)z, Sr(NOz)2 pasust 0.0136, 0.0132, 0.01318 CMm-M2-MOJIb-1, COOTBETCTBEHHO.

3. YienpHOE CONMPOTHBIICHHE HACBIILIEHHOTO PAcTBOpa TPYAHOPACTBOPUMOK coltu A TpH
298 K paBHoO r. Y1e/15HO0€ COIPOTURIIEHHE BOJIBI IPU TOii jxe Temneparype ruzo = 1 - 102 Om - .
Boiuucnure:

1) pacTBOpUMOCTE COJIM A B YMCTOI BOJIE;

2) mpOM3BECHHE PACTBOPHMOCTH BEIICCTBA A, TPUHAB, YTO KOI((PHIHCHTHl aKTHBHOCTH
HOHOB Y= = 1 (pacTBOPbI CHIILHO pa30aBIieHbI);

3) pacTBOpuUMOCTH BelllecTBa A B pactBope, cojepxaiiem 0,01 mons Bemectsa B;

4) pactBOpUMOCTH BeniectBa A B pactBope, cojepxamieM 0,01 momnp Bemectsa C.
Bemecta A, B, C NoTHOCTBIO IMCCOLIMMPOBAHBI.

Tabmuua 2. icxojHble qaHHBIC [UIs PeLIeH s 3a/1a41 3

. BemectBo

. 4 .

r- 107, Omm B C
0,0248 PhSQO4 Li2SO4 KBr

9.KuHemMuKa 20MO2eHHbIX U c2emepo2eHHsbIX rnpouyeccos.

MpumeHsa meopemuyeckue 3HAHUA 014 peweHua 3a0a4 MpogeccuoHanbHOU deamenbHocmu,
obpabomambe U npedcmasums 3KCrNepuMeHmasbHbie OaHHbIE MPU OUEHKe KUHemuKu npoyecca u
308UCUMOCMU CKOPOCMU peaKkyuli om KOHueHmpauyuu u memnepamypsl no pasodeny «Xumu4yeckas

KUHemMuKa».

KomneteHuua UHAMKaTOp AOCTUKEHUA KOMNETEHLUH

OMNK-1 CnocobeH pelwatb 3agaum npodeccuoHanbHoi | OMK-1.3  [pumeHseT  ecTecTBEHHOHay4Hble W©
[eATeNIbHOCTM, NPUMEHAA MEeTOAbl MOAENINPOBaHNA, O6LLENHIKEHEPHbIE 3HAHWA ANA PeLleHns 3a4a4
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MmaTemaTn4yeCKoro aHaznu3a,
O6LLI,EMH)'KEHeprIe 3HaHUA

ecteCTBeHHOHay4Hble ¢

I'IpOd)ECCVIOHaI'I bHOW feATeNbHOCTU

OlK-4 CnocobeH npoBOAUTb
HabaoaeHus B coepe
aeatenbHocTM,  obpabatbiBaTtb

SKCNepuMeHTa/ibHble AaHHblIE

npodeccMoHanbHOM
npeacTaBAATb

OlK-4.1 M3mepaeT  nmapameTpbl

npoTteKarwwmnx npn mn3rotoBaeHnUn u MO,CI,VIC'JVIKaLI,MVI

CBOWCTB maTepuanos




THpunoxcenue 9

H[}H.ML’H}M meopemuiecKiie InaniA ons petieHist 3a0ay npo(f)eccu()mwhHmj ()EH???E.-'IP:HOC'H?H, aﬁpaﬁ(}mamb
u npedcmaﬁumb IKCHEePUMEHMATbHbIE OanHbie nPpU OYEHKE KUHEMUKU npoyeccd U 3asuCUMOoCmu CKopocniu peam;m?
Onm KOHYenmpayuy i memMnepamypbt no pazdeﬂy «Xumiyeckdast KUHEMuKa .

3agaua 1
OnpefenuTe TOPAIOK M KOHCTAHTY CKOPOCTH PEakilWH, MpOTEKAlneil npu 3amaHHOM

temneparype T, K, monb3ysich JJaHHEIMH O XOJI€ MPOLIECca BO BpeMent t (¢ Hayana peakium).

Tabmuna 1 HMcxonneie naHHbie s penieHus 3anaqu 1

Peakums t, MHH a-x T.K
0 0,0200
300 0,0128

CH3;COOC:Hs + NaOH= CH3COONa+C;HsOH

a=b — nauanpubic kouueHTpamn CH3COOC,Hs u 1930;0 ggggig 2937
NaOH mons/1; 2100 0,00422
X — yOBLIb MCXO/IHBIX BEILECTB, MOJIB/JI 3300 0,00289

7200 0,00138

ITopsoK peakuny MOXKHO ONpeeNHThb rpadgudeckd. s 3Toro He0OX0AUMO ClIenaTh HEKOTOpbIE
npeobpazoBaHusl.

3aKOHOMEPHOCTh M3MEHEHHS KOHLEHTPAIMM BENIECTBA CO BPEMEHEM [UI PEaKLMH BTOPOTO
HOPsKa, PY PaBHBIX KOHLEHTPALUAX HCXOIHBIX BELIECTB, HMEeT CIIeyIOIHil B

a—x=1/(1/a+k-t),

rje X — yObllb BELIECTBA B PE3yJ/IbTaTe PEAKLIHH,

DTy 3aKOHOMEPHOCTh MOMKHO JIMHEapH30BaTh B KoopauHarax 1/(a—x) om t:
1/(a—x)=1/a+k-t:

Ecnu rpaduk dyHKUMK B 3THX KOOpAMHATax OyJeT NpeAcTaBaiaTh coO0i NpAMyI0, TO BTOPOH
MOPSATOK PEAKIIHH MOKHO OYIET CUHTATh JOKA3aHHBIM.

IToAroTOBHUM JaHHBIC LIS MOCTpOCHU: rpaduka (Tadm. 2).

Tabnuna 2. Mcxoamsle JaHHBIE K TOCTPOSHUIO TpadiKa 3aBUCUMOCTH Y OT t

Ne ni/nn t, MUH a—x Y=1/(a—x)

0 0,0200 50,0
1 300 0,0128 78,1
2 900 0,00766 130,5
3 1380 0,00540 185,2
4 2100 0,00422 237,0
5 3300 0,00289 346,0
6 7200 0,00138 7246

3apaua 2

Ilo 3Ha4eHMAM KOHCTAHT CKOPOCTEH peakUWu MPH JBYX TEMIIEpaTypax OINPEAEIUTE DHEPrHI0
aKTUBAllMM, KOHCTAHTY CKOpOCTH npu Ttemmneparype Ts, TemmeparypHblii kKo3(pQUIMEHT CKOpOCTH H
KOJIMYECTBO BELIEeCTBA, U3PAacXoJOBAHHOE 3a BpeMmsl t, eclii HayallbHble KOHLIEHTPALIHH PABHEI Co. Y UTHTE,
YTO MOPAJOK PEAKIMH W MOIEKYISAPHOCTh cOBHamaloT. B pemaemoil 3aade MOpANOK PEAKIAH PABEH
CAHHHIIE.

Tabnuua 3. McxoaHbIe JaHHBIE JU1A PEUICHHS 3a1a91 2

Ky ks g | Co
Peakius T.,K 1] T2, K "1 Ta K ! MOJTb
MUH MHH MHH I

KCIOs + 6FeS0O4 + 3H2504 — KCl1 +

3Fe2(S04)s +3H:20 283,2 | 1,00 | 3052 | 7,15 | 383,2| 35 1,67
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4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMNAEKMOM OYeHOYHbIX Mamepuanoe npuaazaemcs.
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