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1. MEPEYEHb KOMIIETEHIUI, ®OPMUPYEMBIX JTAUCIHUILIMHON

Kon HaumeHoBaHue Nuauxkarop B pe3yabTare ocBOeHUs
KoMIIe KOMIIEeTEeHI[U U AOCTUKEHMSI AMCHMILINHBI 00y4aromuiica
TeHIH KOMIIETeHI[UH JMOJIKEH .

"
Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenusn:

YK-1.| Cnocoben ocymecTBisaThY K- 1l Ananuzupyet3HaTh: CBOM JUYHOCTHbBIE
KPUTHYECKHI aHATM3MPOOIEM-HYI0 CHUTYaI[UIO0OCOOEHHOCTH U PECYPCHI
MPOOJIEMHBIX CUTYallMid HaKaK CHCTEMY, BBISBISISL €e[YMeTh: aJleKBaTHO OICHUBATH CBOU
OCHOBE CHCTEMHOTI'O[COCTABIISIONINE M CBSA3HICIOCOOHOCTH M BO3MOXKHOCTH C
MoAX04a,  BBIPAOATHIBATHMEKTY HUMHU COOTBETCTBUEM KOHKPETHOM

CTpATETruio AECUCTBUAMN

CUTyaluu
Baagern: HaBBIKAaMU
CaMOJIMarHOCTHKH

IMTUYHOCTHBIX KOMMYHHKATHBHBIX
CIIOCOOHOCTEH B I€TTOBOM
B3aNMOICHCTBHHU

YK-2
OLIEHUBAET
MCTOYHUKOB
nHpopManuu, padoTaeT ¢
[IPOTUBOPEYNBOMN
nHpopManrel U3 pa3HbIX
MCTOYHHKOB

Kputnuecky
HaJIe)KHOCTD

3HATB: CIIOCOOBI
CaMOCOBEPILICHCTBOBAHUS

CBOCH JIEATEIIEHOCTH C YI€TOM CBOUX
IMTUYHOCTHBIX, IETOBBIX,
KOMMYHHKATHBHBIX

KAuecTB.

'YMeTh: onpeiesiaTh IPHOPUTETHI
IMTUYHOCT-HOTO U PO ECCHOHATHHOTO
pocra.

Baaners: mpreMaMu 1eenoiaraHus
Y IIJITAHUPOBAHMS CBOEH
npodeccunoHaNbHOMI

VK-3.PazpabaTbiBaer H
COoepKaTeIbHO
ApryMEHTHPYET
CTpaTEruio pereHus
MpoOJEMHON  CUTYaIuH
Ha OCHOBE CHCTEMHOTO H

MCKIUCHTUITIIMHAPHOT'O

3HATh: BO3MOXKHbBIE BApUAHTHI
pEIICHUS TUITUIHBIX 3a/1a4.
YMeTh: UCIIOJIB30BaTh
WHCTPYMEHTBI HENIPEPHIBHOTO
camMo00pa3oBaHMs.

Baaaern: MeTogukaMu
caMOpa3BUTHUS U CaMOOOpa3OBaHUs

TOIXOIOB

Oowenpogpeccuonanvnvie komnemenyuu (OIIK) u unoukamopul ux oocmusicenus

OIIK-1. CniocoGeH BBINOJHATH
KOMILIEKCHbIE
JIKCIEPUMEHTAIbHbIE U PACYETHO-
TeopeTHYeCKNe UCCIIeI0OBAHNS B
U30paHHOI 00J1aCTH XUMHUHU W
CMEKHBIX HAYK C
HCI0JIb30BAHHEM COBPEMEHHBIX

OIIK-2.1. [TpoBoauT
KPUTUYECKHI aHAIIN3

OKCIICPUMCHTAJIbHBIX

paboT, KOPPEKTHO
MHTEPIIPETUPYET UX

npudOpPoOB, NPOrpaMMHOI0

[Pe3yIbTATOB COOCTBEHHBIX

W pacuYeTHO-TCOPETUICCKUX

3HATB: CTaHJIAPTHBIE METObI
MONyuyeHUsl, HJICHTUDUKALIUU H
FICCIIENOBAHUs CBOICTB BEIECTB
151 MaTepHasos, MIpaBUIIA
00paboTkn U odopMieHUs
pe3ynbTaToB  pabOThI, TPABHIIA
Tb

Baanern: 0a30BBIMH HaBBIKAMH




oOecrieueHns U 0e3 JaHHBIX
npodeccHoHATLHOTO Ha3HAYCHUS

XUMHHU UJIN CMCKHBIX HAYK

MIPOBEICHUS
XUMHAYECKOTO 3KCIIEPUMEHTA U]
odopMITeHUS
€ro pe3yJbTaToB
YMeTb: NPOBOJUTH  IPOCTHIE
XUMUAYECKHE
OTIBITHI o IpeularaéMbiM
METOAMKAM
OIIK-2.2. ®opmynupyer 3HATB: METOABl  IIOJy4YEHUS,
3aKJIFOYEHUS U BBIBOJIBI 10 [MIEHTU(UKALUU
[pe3yJibTaTaM aHajlu3a VccnenoBanus BELIECTB
IIUTEpaTypHBIX TaHHBIX, (MaTepuaoB),
COOCTBEHHBIX CrangapTHble 00paboTKH
HKCHEPUMEHTAIbHBIX U pe3yIbTaTOB
[pacueTHo- HKCIIEPUMEHTA
TEOPETUYECKHUX PaboT B BuiasieTb: HaBbIKAMU [IPOBE/ICHUS]
M30paHHON 00IacTH DKCIIEPUMEHTa U METOJaMH

00paboOTKHU ero pe3yinbTaToB

Ymers: IIPOBOJIUTH
MHOTOCTa U HBIN CUHTE3,
BbIOMpATh METOJIbl JAMArHOCTUKH
BELICCTB u MaTEepHaIoB,
[IPOBOAUTD CTaHJIapTHHIE)
M3MEpeHus, o0pabaTbIBaTh

Pe3yIbTaThl SKCIIEPUMEHTA

OIIK-3 Chnoco0eH HCHoJb30BaTh

BbIYMCINTEIbHbIE
a1anTupoBaTh
NMporpaMMHbIe
peleHunst

METO/AbI

NPOAYKTHI

H

CYIIECTBYIOIIHE
il 6
3a1ay

Npo¢ecCHOHATBHOM eSITeJIbHOCTH

OIIK-3.1. HcnonpiyeT [3HATh: BHIYMCINUTEIbHBIE

COBpPEMEHHbBIE IT- Meroabr , pOTrpaMMHBIE

TEXHOJIOTUM Tpu  cOope, [MPOAYKTHI U peIIeHHs 3aaay

aHaJu3e M NPEACTaBICHUU [MpodecCHOHATBLHON

UHPOPMALIN XUMAYECKOTO |[IeSATEIbHOCTH

npodus; 'YMerh: UCIIOJIb30BaTH)
CTaHJApTHBIE W OpPUTHHAIBHBIC
MporpaMMHbIE TPOAYKTHI, IPH
HEOOXOUMOCTH aJIalTUPYs HX
st peLeHus Hay4HO-
MCCIIEIOBATENIbCKUX — 3a7ad B

OIIK-3.2. Hcmnonp3yer [007aCTH XUMHUU.

CTaHJApTHBIE u [Baagers: WCTIOJTb30BATH)

OpUTI'MHAIbHEIE COBpEMEHHBIE IT-rexHonOrNY

NPOTPaMMHBIE  TIPOAYKTHI, [IPH coope, aHaM3e U

npu HEOOXOAUMOCTH [PEACTAaBICHUH  HMH(OpMaIH

AN TUPYS 170 JUIST [XUMUYECKOTO MPOQUIIS.

pelLeHus 3aja4

poQeCCHOHATBHON

NeSITeTbHOCTH;

OIIK-3.3. Ucnonb3yer
COBpPEMCHHBIC




BBIYUCITUTEILHBIC METOIBI
JUTSE 00paOOTKH TAaHHBIX
XUMHYECKOTO
HKCIIEPUMEHTA,
MOJICIIMPOBAHHSI CBOMCTB
BELIECTB (MaTEpUAJIOB) U
MPOIIECCOB C UX YYACTHEM.

IIK-3 CriocobeH Ha OCHOBE

KPpUTHYCCKOI'0 aHajlu3a pe3yJIbTaTOB

HUP u HUOKP ouenuBath
MEPCIIEKTUBBI UX MPAKTUIECKOTO
MIPUMEHEHHUSI U TIPOJIOTKCHHUS
paboTHI BEIOpaHHOM 00JaCTH
XUMHH, XUMHYECKON TEXHOJIOTHU
WJIM CMEXHBIX C XUMHUEH HayKax

IK-3-1. Cucremaruzupyer
MH(OPMALINIO, MTOJTYYSHHYIO B
xome HHWP wu HHUOKP,
QHATU3UPYET ee u
COTTOCTABJISICT C
IMUTEPaTypHBIMHU JAHHBIMU.

3HATB: NPUHLUIB pPabOTHl HA
COBpPEMEHHOM Hay4YHOU
arnrapaType IpU  IPOBENEHUN
HAyYHBIX UCCIICIOBAHUM.

YMeTh: paboTaTh HA
COBpEMEHHOM Hay4YHOM

[1K-3.2. Onpenensier
BO3MO>KHBIE HAIIpaBJICHUS
[pa3BUTUS paboT U
MEePCIEKTUBBI MPAKTHYECKOTO
[IPUMEHEHHUS ITOJTYy4E€HHBIX
[pe3yJIbTaTOB

anmnaparype Ipu MpO-BeICHUU
HAYYHBIX HCCIICIOBAHUIA,
BBHIOMPATH CPEACTBA M3MEPEHUH,
METOJIMKY aHallu3a, OILICHUBATh
YPOBEHb 3arpsA3HEHUM;
QHATM3UPOBATh COBPEMCHHBIC
MaTepHraIbl u Cpe/CTBA
[PETHCTpalUN uHdopmanuu;
nenatb  BBIOOP  CpPEACTB MU
MaTepHuaoB PETHCTpALUH
nHpOpMalMi TpPH MPOBEIACHUU
Hay4HbIX HCCIIEJOBAHUN.

Baanerb: HaBblkamMu  BBIOOpA
ONTUMAJIBHOTO METO/1a
MccieI0BaHus (YHKITMOHATBHBIX
MaTepualoB B 3aBHCHUMOCTH OT|
oObeMa W IIeJICH HCCIIeIOBaHMS

JJIL pCHICHUA  ITOCTABJICHHBIX
3aJa4 Ha OCHOBaHHMHM aHalln3a H
COITIOCTABJICHHUA BCeH
COBOKYITHOCTH HMCIOIINXCA
JTaHHBIX

2. OIEHUBAHUE BBITTIOJTHEHUSI TIPAKTUYECKUX 3AJIAHUI

4-patbHaA IMoka3aTenu Kpurtepun
HKaJja

(ypoBeHb
OCBOEHUS)

OT1auuHo 1.Tlonuora BBITIOJIHE- MaFI/ICTpaHTOM 3a1aHUC PEUIICHO

(TIOBBIIIEHHBIA | HHS NpaKTHYecKoro | camocroarensHo. Ilpu  sTOM  CcocTaBnen

YPOBEHbB) 3a[laHus; IIPaBWIBHBIN AJITOPUTM PELIECHUS 3aJaHus, B

2. CBOEBPEMEHHOCTD JOTMYECKUX PAaCCYyKICHHUAX, B BBIOOpE

BBINOJIHEHUS 3aJaHMS; (GopMys M pEeUIeHUH HET OLIMOOK, MOJIy4YeH

BEPHBII OTBET, 3a1aHue peLIeHo




3. [TocienoBarenprHOCTE
u paIoHaTbHOCTh
Xoporo BBIIIOJIHEHMS 3aJaHUs;
(GazoBbIit 4. CaMOCTOSTEIEHOCTD
YPOBCHB) peLIeHHUs;
5.nT.m.
Y 10BIETBOPUTEIDL
HO
(ToporoBbIit
YpOBEHbB)
Heynosnersopure
JILHO
(YpoBEHb He
chopMHpOBaH)

paIMoHaTBLHBIM CITIOCOOOM.

MaructpaHToM  3aJlaHM€  PELIeHO  C
NoACKa3kon mpenonasarensd. Ilpu  stom
COCTaBJIEH IIPABUJIbHBIN aITOPUTM PELICHUS
3aJaHusg, B JIOTUYECKOM pACCYXICHUU H
pellieHMM HET CYLIECTBEHHBIX OLIMOOK;
NpPaBUIBHO CHENaH BBIOOp Qopmyn i
peleHust; ecTb OObSICHEHHE pELIeHUs, HO
3aJaHKe pelIeHo HEPAIMOHAIBHBIM
croco0oOM WM JOIMYIIEHO He Oojiee IBYX
HECYIIECTBEHHBIX ounooK, MOJTy4YeH
BEPHBIN OTBET.

MaructpanToM ~ 3aJaHue  pemeHo ¢
moJiIcka3kaMu mpemnojaasareis. [Ilpu stom
3aJlaHue MOHATO MPABUIBHO, B JIOTHYECKOM
pacCy)KICHUU HET CYIIECTBEHHBIX OLIMOOK,
HO JIONYIICHBI CYIIECTBEHHBIC OMIMOKH B
BbIOOpE (GOpPMYJT WIM B MaTeMaTHYECKUX
pacueTax; 3aJaHHe PEIICHO HE IMOJHOCThIO
WAIN B 00IIIEM BHUJE.

MaructpanToM 3aJaHHE HE PELICHO.

3. COOTBETCTBHUE U3YYAEMBbIX PA3/IEJIOB, U3YYAEMBIX PA3/IEJIOB,
PE3YJIbTATOB OBYUYEHUSA U ONEHOYHBIX CPEJACTB

Ne KonTposmpyembie pa3jaesibl (TeMbl) Kox xonTposm- HaumeHoBaHue
n/n JUCHMIJINHBbI) pyeMoil KoMIIe-| OIeHOYHOI0 CpeCTBa
TeHUHHU
(nJm ee 4acTH)
1. |Beenenne. OcHoBHBIE MOTOKEHMS YK-1, OlIK-1, cobecenoBaHUE
OTIK-3, IIK-3 KOHTpOJIbHast paboTa
TECTOBBIN KOHTPOJIb
2. |0cHoBsl  xuMmueckoii  TepmommHamukm.| YK-1, OIK-1, cobeceoBaHUE
TepMOXHMHfI. OIIK-3, TIK-3 KOHTpPOJIbHAA pa60Ta
TECTOBBII KOHTPOJIb
3. [PacTBOpBI YK-1, OLIK-1, cobeceoBaHNEe
OTIK-3, IIK-3 KOHTpOJIbHast paboTa
TECTOBBIN KOHTPOJIb




4. |dazoBbie, xumuueckue u axcopbumonnsie] YK-1, OIK-1, cobecemoBaHue

paBHOBECHS KOHTpOJIbHAs paboTa
TECTOBBIN KOHTPOJIb
S. |Pacyer KkoHcraHT paBHOBecuil xummueckux| YK-1, OIK-1, cobecemoBanme
OIIK-3, T1K-3

KOHTpOJIbHast paboTa
TECTOBBII KOHTPOIIb

peakuii

4. TAITIOBBIE KOHTPOJIbHBIE 3ATAHUA NI HHBIE MATEPHAJIbI,
HEOBXOJIMMBIE JIUIs1 OHEHKHW 3HAHUU, YMEHUNU, HABBIKOB U (MJIN)
OIIBITA JAEATEJIBHOCTH

Ilpumepnuie éonpocel 01sa cobecedosanus

1. OcHoBHbIe pa3nenbl TepMOAUMHAMUKU. OCHOBHBIE MTOJIOKEHHSL.
2. U neanpHble U peasbHbIE ra3bl
3. C noMo1IbI0 KaKuX ypaBHEHUH COCTOSHUSA (M APYTMX METO/I0B) ONMCHIBAIOTCS Pealb-
HbIC Ta3el? YpaBHeHue Ban-nep-Bansca, pusudeckuit cmbict a u b. Koaddumuent
C)KMMAEMOCTH Z, BEIIMUMHA Y.
4. TlepBwiii 3akoH TepMonuHamukH (0e3 BbBoja). Uro Takoe ¢(yHKmms coctosHuUsA? Kaknmu
MaTeMaTHYeCKUMH CBOIICTBaMU OHa 00Ja1aeT?
5. 3akou ['ecca 1 qBa ClIeICTBUS U3 HETO.
6. 3akon Kupxrodda. ITpumep.
7. Jlemma KapHo u ee o06cyxaeHue.
8. Bropoii 3akoH TepMoauHaMUKU B AU epeHInanbHOM U UHTErpalbHOM Buje. Pa3-
MEPHOCTH S, TPUOIUZUTENbHBIN (PU3NUECKUN CMBICI.
9. ®opmyna boabumana a1 SHTponuHU, punuecKuit cMpica W.
10. TToctynat Ilnanka.
Bapuanm 2

1. VpaBuenue ['n66ca-I'enpmrosbia u ero GU3MUECKUid CMBICT 11 XUMUYECKUX PEeaK-
ITUH.

2. dynnameHTanbHOe ypaBHeHUe [ nO0ca st OTKPBITHIX CUCTEM, XHMHUECKUN TTOTESHITHA.
3. CriocoObI BEIpaKEeHHUS KOHIIEHTPAIIUH B PACTBOPAX.

4. 3axon Payns (moHM>keHUE TaBlIeHUS Tapa HaJ pacTBOPOM), rpadudeckast HILTFOC-
Tparwsi.

5. IlonoxxuTenbHBIE U OTPUIIATEIHHBIE OTKIIOHEHHS OT UIeATbHOCTH (3aKoH Payis) ¢
rpaduKamMu ¥ MPUYINHAMHA OTKIIOHCHHH.

6. O011ee paccMOTpEHUE KOJTUTaTUBHBIX CBOMCTB pacTBOPOB (¢ (hopMynaMu, HO O€3 BBIBOJIOB).
7. TepmonuHaMuyeckasi KIaccu(UKaIus pacTBOPOB (aTepMalibHbIE, peryispHbIe, Oec-
KOHEYHO pa30aBliEeHHBIE).

8. 3akoH ['enpu pacTBopeHus ra3oB B )KUAKOCTIX. CBsI3b ¢ 3aKkOHOM Payis.

9. Bropoii 3axon KoHoBanoBa. A3€0TpOITHBIE CMECH.

10 . [TonsiTus: ¢gaza, KOMIIOHEHT, TEPMOJMHAMHYECKAsE CTENIEHh CBOOO/IBI.

Bapuanm 3

1. IIpaBuno a3 ['m66ca 6e3 BbIBOA (pa3TUYHBIC CIIyYan).
2. lmarpaMma BOJIbI, CEpbI, OOCYKICHUE 10 TTpaBuITy (as.



3. ImarpamMma cocTosiHUsE OMHApHOW CHUCTEMBI C HBTEKTHUYECKOW TOUKOM. J[marpamMma coCTOSTHHS
OuHapHOi cuctembl THNa curapel. Korma oHu HabmiomaroTcs (C TOYKM 3pEHUS B3aMMHOM
pacTBOPUMOCTH ABYX BEIIECTB)?

4. 3axoH neicTBUs Macc. Pa3nuyHble BUbl KOHCTAHT PAaBHOBECHS ITPU TOMOTCHHBIX PEaKLUsX, IPH
reTepPOreHHBIX PEaKIUIX C yIaCTHEM TBEpJOH (a3bl.

5. YpaBHeHue n3otepMbl XuMuueckoi peaknuu Bant-I'odda, ero oObsicHeHne u npu-

MEHEHHE.

6. CrangapTHbIH KM300apHBIM TOTCHIMAJ XUMHUYECKONW pEaKIMH M €ro CBiI3b C KOHCTAHTOMN
paBHOBECHS.

7. Pacuer Kp npu 298 K.

8. YpaBHenus uzo0apbl 1 ©30X0pbl XUMUYECKOH peakiyu (6e3 BbIBoAa), rpaduyeckoe
OTOOpaKECHHE.

9. Oneprus ['enpmromnsia F u ee nonnslil nuddepenman.

10. Dueprust ['u66ca G u ee nonHbl AudhepeHnan.

IIpumepul 3a0anuii KOHMPOILHBIX pabom
Bapuanm 1

1. Koncranta paBaoBecus peakunu CO + H,O = CO; + H; mpu 800 K pasna 4,12. Cmecs,
coaepxaras 20% CO u 80% H,O, narpera n1o 800 K. Onpenenute coctaB cmecu (%)
IpY JOCTH)KEHUH PABHOBECHS U BBIXOJ BOJIOPO/IA, €CIH B3AT | KT BOJISHOTO Tapa.

2. B BomHOM pacTBOpe cofepKaTcsi MOHBI JINTHS, KaIHsl, Oapusi, XJIOpUA- U HUTPAT-HOHBI.
CKOJIBKO COCTaBHBIX YacTeil 1 KOMIIOHEHTOB B cucteMe. OrpenennTe BApUaHTHOCTh
CHCTEMBI.

3. Omnpenenure KOHCTaHTY paBHOBecus peaknuu SO, + %2 Oy = SOznpu 770 K, ecu pu
500 K Kp=588,9, a temnoBoii 3¢ ekt peakiiu B 3TOM JUana3zoHe TeMIIEpaTyp paBeH (—
99,48) xJ1x.

4. Tlpu cuHTe3e aMMHUaKa B OTNPEICIICHHBIX YCIOBUSAX B PABHOBECHH HaxomsTcs 1
MOJIb BOJIOPO/Ia, 2 MOJIb a30Ta U § MOJIb aMMHaKa. PaccuntaiiTe KOHCTaHTY
paBHoBecHs Kc. Bo ckoibpko pa3 HCXOHbBIE KOTMYECTBa a30Ta M BOAOPOAA
OoJiblIIe PAaBHOBECHBIX UX KOJINYECTB?

5. Uemy paBHa Teruiota ucnapenus prytu npu 330°C, ecnu AaBlieHUE HACHIIIEHHOTO apa
pTyTH IIpu 3TOM TemnepaType paBHo 61,3 klla, a remnepatypa kunenus prytu npu 101,3
klla paBna 357°C?

Bapuanm 2

1. Tlpu narpeBanuu cmecu COzu Hy B 3aKphITOM COCyZl€ YCTaHABIMBAETCS PABHOBECHE
CO,+ Hy;= CO + H;0. Koncranra paBHoBecus npu 850°C paHa emunwuie. Kakas
maccoBas 1015 (%) CO, moasepruetcs npeBpamenuto B CO mpu 850°C, ecnu cmemmats 1
mosts COs 1 5 mons Hy?

2. Temmora wucnapenmst Boawsl mipu 100°C paBua 40585 Jx/monb. Ilpu kakou
TeMreparype OyJIeT KUIeTh BOJia, €CIH JIaBJICHHE YBEIUIUTh B 2 pa3a?

3. Haittu m3menenue suepruu ['m66ca mas peakuuun 4HCl + O, = 2H,0 + 2Cl, npu
252°C, ectu Kp = 4,84 - 1073, [TapuuanbHble 1aBIEHUS KaK HayalbHBIX, TAK U KOHEYHBIX
BeniecTs paBHbl 101325 ITa.

4. Ucxonnble koHIeHTpanmuu okcuma yriepona (II) m mapoB BOABI COOTBETCTBEHHO
pasubl 0,08 moib/n. Berancnure paBHoBecHble kKoHIeHTpanun CO, H,O u Hj B cucreme
CO + H,0 = CO; + Hy, ecntu paBHoBecHasi koHneHTpanus CO, okazamack paBao 0,05
MOJIb/11. PaccunTaiiTe KOHCTaHTY PABHOBECHS PEAKIIHH.



5. Monp3ysace mpaBunoMm ¢a3 HAUTH YUCIO CTENEHEH CBOOOIBI, KOTOPHIM 00Jamaer
cUCcTeMa, COCTOSIIAasE U3 PAacTBOPOB XJIOPUAA KaJIMs M XJIOpHJA HATPUS B NMPUCYTCTBHU
kpuctaioB KCI u mapoB BojpbI.

Bapuanm 3

1. Onpenenure paBHOBECHYIO KOHIICHTPAIIUIO BOJIOPOA B PEAKIUU:
2HI = H; + |, ecnu ucxonnas kouneHTparus HI cocrasnsna 0,55 mons/m, a
KoHcTaHTa paBHOBecus K¢ = 0,12.
2. 3aKpBITHIN BOJHBIN PACTBOP COJEPIKUT B CBOEM COCTABE XJIOPHJIBI MarHUSsI, KAJIBIIHS,
ctponius. Kakoe MakcumanbHoe yucio ¢a3 MOKET UMETh JIaHHas cuctema?
3. Ilpu B3aumopeiicTBUN BOJOPOIA U HOJJOM yCTaHABIUBACTCS PABHOBECHE:
H, + |, = 2 HI. KoHcTaHTa paBHOBECHS BBIpAXKACTCSl ypAaBHECHHEM
Kc = C? (HI) / C(Hy) - C(I). TTokaxuTe, 94TO 3TO COOTHOIMICHHE HE IPOTHBOPEUNT
npasuity das.
4. OnpenenuTe COCTaB CMeCH K MOMEHTY paBHOBecus s peakiuu CO + H,0O = CO;, +
H,, eciu u3BectHo, yto nipu Temneparype 930,5 K koncranta paBHoBecus papna K¢ =1
U J10 peaknuu B cMecu 0610 110 1 Mot CO u H,0.
5. Kakas 3aBucuMOCTb MeX 1y IaBIIEHUEM M TEMIIepaTypol IiaBieHus Hanbolee
TUTIUYHA JUTS OOJBIIMHCTBA BetecTB? [louemMy y BOJBI 1 HEKOTOPBIX IPYTHX BEHICCTB
9Ta 3aBUCUMOCTb HOCHUT JPYroi xapakrep?

Bapuanm 4

1. MIpu 823 K u I arm u3 1 mosie CO u 1 mMonp Cly K MOMEHTY TOCTHKEHHS paBHOBECHS
obpasyercst 0,2 mosb COCl,. Onpeaenuts Kp u K¢ peaxin CO + Clp = COCl,,.

2. Chopmymupyiite npaBuio (a3 ['m66ca. Onpenenure 4nucio cTeneHeid cBoOOAbI s
CJIeAYyIOIIed HEOJHOPOAHOM CUCTEMBI: PacTBOp Cynb(ara HATPHsl, KPUCTAIIIBI Cyb(ara
HaTpus, Kpuctayuiel Nap,SOy - 10 H2O, mapb! BOJIBI.

3. B cocrossauu paBHoBecus cucrembl CO, + Hy = CO + H,0 peakumoHnHas cMech UMena
00BeMHEbIN coctaB: 22% CO,, 41% Hy, 17% CO, 20% H,0. Beruncaure Kpu Kc ms
stoit peakuu npu 1900 K n nasnennn 98501 Ila.

4. OmnpenenuTte COCTaB CMECH B MOMEHT paBHOBECHs JJISl pEaKlUu, MPOXOAsIIed B
nomenHon neun FeO + CO = Fe + COy, ecnu nmpu T = 1273 K koHCTaHTa paBHOBECHS
paBHa 2,5.

5. Paccunraiite Kpu K¢ s peakiuu PCls = Cl, + PClz mpu 500 K, ecnu k MoMeHTY
paBHOBecust mpoauccormupoBaio 54% PCls, a ucxoanas konmentparws PCls, Obuta
paBHa | MOJIB/II.

Kpumepuu oyenxku omeema cmyoenma npu 6blnojaHeHuUU KOHMPOAbHOU padomul

Ouenka TpeboBanus K 3HAHUAM




OTJIMYHO NPUBEAECHBI IIOJHBIE NPABUJIbHBIE PELICHUS, OTBETHI TI'PAMOTHO
apryMEeHTUPOBaHbI

XOpOIIIO JIOTIYIIEHbI HE3HAYUTENbHbIE MOTPEIIHOCTH MPU OTBETaX Ha BOIMPOCHI,
aprymeHranus Obljia He OJHOM

YAOBJIETBOPUTCIBEHO B OTBETAaxXx Ha HEKOTOPHBIC BOIIPOCHI JOIMYIICHBI FPY6BIC OH_II/I6KI/I, qaCTb
BBIBOJIOB HE apryMCHTHPOBAaHA UK apTYMCHTHUPOBAaHA HEIIPABUIIBHO

HEYJIOBJIETBOpUTEIbHO | OTBeThl Ha 50 u Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE apryMEHTHUPOBAHbI WJIH apTyMEHTHPOBaHbI HEMPABUIBLHO

Ilpumepnvie mecmoegwie 3a0anus

1. B HekoTopoWl peaknuu TeMIeparypHblii Kod¢p¢uinmeHT paBeH 2. I[lpu moBbILIeHUH
temneparypsl oT 0 10 50 °C ckopocTh 3TOM peakuy YBEIMUUTCS B YUCIIO pas:

a)4;0) 16;B8)32; 1) 64.

2. Ilpn TOBBIIEHWH AABICHHUA B 5 pa3 CKOPOCTh PeakIuu O0pa3oBaHMs HOJOBOAOpOAA M3
IIPOCTHIX BEIIECTB BO3PACTET B UUCIIO pas:

a) 5;6) 10; B) 25; 1) 125.

3. Peaxknst mpu temneparype 20 °C mpotekaer 3a 6 muH 45 c. Ilpu temmeparype 60 °C
(ko3¢ punment Bant-T'odda mis nanHoil peakiuu paBeH 3) 3Ta Ke peakiys 3aKOHUUTCS
yepes (B C):

a) 5;6) 15; 8) 20; r) 25.

4. Peaknus npu temmneparype 30 °C mporekaer 3a 2 muH 40 ¢, a npu Temnepatype 70 °C sta
xe peakuus npotekaet 3a 10 c¢. TemnepaTypHblil KO3 GUIMEHT TaHHON peaKIMK PaBeH:

a) 1,5;0)2;8)2,5;1) 3.

5. 3 mnepeuncieHHBIX peakuui BbIOpaTh Ty, KOTOpash MpPOTEKaeT € MaKCHMaJbHOU
CKOPOCTBIO.

a) ObpazoBanue xjopua cepedbpa U3 HATpaTa cepedpa M XJIOpHIa HaTPHUsI B PaCTBOPE;
0) OKHCIICHHE dTaHOJIa B OPTaHU3ME YEIIOBEKa;
B) OpO’KEHUE TTIOKO3HI;

I') KOppO3HUs XKeJle3a BO BIAKHOM BO3JyX€.




6. Ha cMemnieHue paBHOBecHsl B XO/J€ PeakIUH BOCCTAHOBJIeHUsI okcuaa :kese3a(lll)
BOJOPO/IOM OKAa3bIBAET BJIMSIHUE:

a) U3MEHEHHE JJaBJICHUS,
0) BBEJIEHUE KaTAJIN3aTOPa;
B) y/aJeHue 13 cepbl peakluu 00pazyroImuXxcs MPOAYKTOB;
') U3MEHEHHE TEMIIEPATYyPHI.
7. KaTtanu3 mo:xeT ObITh:
a) OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM;
0) OHMOJIOTMYECKUM;
B) TOMOTEHHBIM;
') TETePOTEeHHBIM.
8. UHru6uTOpOM Ha3BIBAKOT:
a) OMOJIOTMYECKUH KaTalln3aTop;
0) oTpUIIaTEIBHBINA KaTaIu3aTop;
B) TMOJIOKUTENIbHBIN KaTalnu3aTop;
') COBCEM HE KaTaJau3arop.

0. lnsn kakoii W3 mepevyncIeHHBIX peakUuii JaBjieHHe He BJHUSET HAa CMelleHUe
paBHOBecHus?

a) OOpa3oBaHue BOJIBI U3 MTPOCTHIX BEIIECTB;

0) oOpa3oBaHuE aMMHUaKa M3 TPOCTHIX BEIIECTB;

B) 00pa3oBaHKe MeTaHa M3 MPOCTHIX BEIIECTB;

r) oOpa3zoBaHue OPOMOBOIOPOAA U3 MPOCTHIX BEIIECTB.

10. /iBe peakuuu NpOTEKAOT ¢ OAMHAKOBOIi ckopocThio npu 30 °C, ko3ppuumeHTHI
Baur-TI'opda nus stux peakumid 3 U S cooTBeTcTBeHHO. OTHOIIEHHE CKOPOCTEH ITHX
peakumii, nporekaomux npu 60 °C, paBHo:

a) 5,0; 6) 4,63; 8) 1,67; 1) 0,22.

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MECmMOoBblX 3a0anuil

Onenka TpeOoBanus k 3HAHUAM

OHeHKa «OTJIMYHO» BBICTABJIACTCA MaruCTpaHTy, €CJIn OH FJ'IY6OKO n

OPOYHO  OCBOWJ  MPOTPaMMHBIM  Marepual,  HCUYEpIBIBAIOLIE,

OTJIMYHO o
MOCJICAOBATCIIbBHO, YCTKO U JIOTUYCCKHU CTPOUHO €T0 M3JIaract, yMmecT

TECHO YBS3bIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBIseTCA C




3ajjayaM¥, BOIPOCAMU M JPYTUMHM BHUJaMU IPHUMEHEHHs 3HAHUH,
IIPUYEM HE 3aTPYAHSIETCA C OTBETOM IIPU BHUIOM3MECHECHHUM 3aJaHUM,
IIPaBUJIBHO OOOCHOBBIBAET IIPUHSITOE PELICHUE.

XOpOIIIO

OL[GHKa «XOPpOUIO» BBICTABIACTCA MAruCTpaHTy, €CJIu OH TBEPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYWCCTBY MH3Jara€t €ro, HC JOITyCKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETEC Ha BOIIPOC, IIPABUIIBHO
IMPUMCEHACT TCOPCTUUCCKHUE IIOJOXKCHUA MPH PEHICHUN IIPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACET H€O6XOI[I/IMBIMI/I HaBbBIKaMH U IIpEMaMH UX
BBITIOJTHCHUS.

YIOBJIETBOPUTEIILHO

OreHKa «yJIOBJICTBOPUTEIILHO» BBICTABJISCTCS MArMCTPAHTY, €CIH
OH MMEET 3HaHUS TOJBKO OCHOBHOI'O XapakTepa, HO HE YCBOWJ €ro
JeTajeid, JIOMYCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPAaBHIIbHBIC
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEAOBATEILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTepI/Iana, HCIIBITHIBACT SanyIIHCHI/Iﬂ HpI/I
000CHOBAHHUHU OTBETA.

HEYHAOBJICTBOPUTCIIBHO

OLeHKa «HEYJIOBJICTBOPUTEIBHO» BBICTABIISICTCS MAarucTpaHTy,
KOTOPBI HE 3HAET 3HAYMTEJBHOM YacTH MPOTPAaMMHOIO Marepuaia,
JIOTTYCKAET CYIECTBEHHBIC OIMOKHU, UMEET 3aTPYyIHEHUSI IPU OTBETE Ha
BOIIpochl W oOocHOBaHMM OTBeTOB. Kak mpaBuio, oOleHka
«HEYAOBJIETBOPUTEIBHO)» CTAaBUTCS MaruCTpaHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCLUIIIIMHE.

Ipumepnaa memamuxa Kypcogsix pabom

1). TIpaBuno da3 ['m66ca

2). PaBHOBecHbIC COCTOSIHUS P (Pa30BBIX MEpexoaax

3). PaBHOBecHe a3 — KUIKUIA PACTBOP B JIBYXKOMITOHEHTHBIX CHCTEMAaX

4). 3aBUCHMOCTb PACTBOPUMOCTH Ta30B B JKMUAKOCTAX OT MPHPOABI Taza u

PacTBOPHUTEITS.

5). 3aBHCUMOCTb PACTBOPUMOCTH Ta30B B MHJIKOCTSX OT JIABJICHUS.

6). 3aBHCHMOCTh PACTBOPHUMOCTH T'a30B B KHIKOCTSX OT TEMIIEPATYPhI

7).PaBHOBeCHE KHIKOCTD — KUJKOCTh B IBYXKOMITOHCHTHBIX CUCTEMaX.

8). PaBHOBecue map — KUIKUI pacTBOP B ABYXKOMITOHEHTHBIX CHCTEMaX.

9). PaBHOBecue map—IKUAKHA PAacTBOpP B CHCTEMaX C HEOTPAHMUYCHHON B3aMMHOM
PacTBOPUMOCTBIO KHIKOCTEH.

10). PaBHOBecue map — JKUJIKHI pPacTBOp B CHCTEMaX C OTPaHUYCHHOW B3aWMHOM
PacTBOPUMOCTBIO KHIKOCTEH.

11. PaBHOBecue map—XKHAKUANA PacTBOpP B CHUCTEMax C B3aUMHO HEPACTBOPUMBIMU

KUIKOCTAMU

12. TepmoanHaMHKa U CTPYKTypa pEILICHHUs, MEKMOJIEKYJIIPHbIE B3aUMOJICHCTBUS B

pactBopax —
TEOPETUIECKHE.

TEPMOANHAMHUYCCKUEC  HCCIICAOBAaHUA, CIICKTPOCKOIIMYCCKUE U




13. CnekTpocKONMMYECKHE MCCIEOBAHUS W IEPBONPHUHLMIIHBIX  PAcueToB,
KacaloUIMXCsl  THAPATallud  HEJJIEKTPOJIMTOB,  JJEKTPOJIMTOB W THApPATALUSL
ruipooOHOM, B TOM YHCIIE COSNMHEHHI OMOIOTHYECKOTO 3HAUCHHS.

14. MogenupoBaHHe BOAHBIX PAaCTBOPOB MOJEIBHBIX BEIIECTB M OHMOJOTMYECKUX
MOJIEKYJI C TOMOIIIBIO MOJICKYJISIPHOM TUHAMUKH.

15. UccnenoBanue TEpMOJMHAMHYECKUX CBOWCTB U CTPYKTYPBI CONBBATHPOBAHHBIMU
HOHOB, 0COOEHHO KaTHOHOB METAJIIIOB.

16. XapakTepuCTUKH MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUH B JIByXKOMIOHEHTHBIX

PacTBOPHUTEIISX.

17. DnemeHTapHas TEOPUS AKTUBHBIX CTOJIKHOBEHHIA.

Kpumepuu oyenxu Kypcosoii pabomut

Ouenka

Kpumepuu oyenku

OT1anuno

paboTa BBIIIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
HOJIHOCTBIO PACKPBITO COAEPIKaHUE KaXKI0ro BOIpoca,
MarucTpaHToM c(OpMYyJIMPOBaHbl COOCTBEHHbBIE
apryMeHTHPOBaHHBIE BBIBOIBI 110 TeMe paboThl. OdopmieHne
paboThl COOTBETCTBYET NPEbABIsiEMbIM TpeOoBaHusAM. [Ipu
3anMTe paboThl MAaruCTpaHT CBOOOIHO BIIa/IeeT MaTepUAIIOM U
OTBEYAET Ha BOIIPOCHI.

Xopowo

pa60Ta BBITIOJIHECHA B COOTBETCTBUU C YTBCPIKACHHBIM IIJIAHOM,
IMMOJIHOCTBIO PACKPBITO COACPIKAHUEC KAXKAO0T'0 BOITPpOCaA.
He3nauuntensHbIC 3aMEYaHUs K O(I)OpMJ'IeHI/IIO pa6OTBI. HpI/I 3alIuTC
pa6OTI)I MarvucCTpaHT BJIAACCT MAaTCpHUAJIOM, HO OTBCUACT HC HA BCC
BOIIPOCHI.

Y10B/1€TBOPUTEIBLHO

paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEPKIECHHBIM IIAHOM, HO
HE MOJTHOCTBIO PACKPBITO COZEPKaHUEe KasKI0TO BOIPOCa.
MarucTtpaHToM He cieslaHbl COOCTBEHHBIE BBIBOIBI 110 TEME
paboTsl. I'pyObie HepocTaTKu B opopmiieHnn padoTsl. [lpu 3amure
paboThl MarucTpaHT c1abo BIIAJEET MaTepPUaIoM, OTBEUaeT HE Ha
BCE BOTIPOCHI.

HeynoBjieTBOpUTEIBHO

paboTa BBITIOJIHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM TLIAHOM,
HE PacKphITO CO/IepIKaHNe KaKIO0Tro BoIpoca. MarucTpaHTtoM He
CeNaHbl BEIBOJIBI 110 TeMe paboThl. [ pyObie HeOCTaTKU B
odopmiiennn padboTsl. [Ipu 3ammTe paboThl MaruCTpaHT HE
BJIaJICET MaTepUaAIOM, HE OTBEYAET Ha BOMIPOCHI.

Hpumepnbte KOHmMPOJIbHblE 60NRPOCHL K IK3AMEH)

1. Arperarasie cocTtossHHS BemiecTBa. [loHsATHE 00 HACAIBHBIX M pealbHBIX Ta3ax.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKON Teopuu razoB. Pacmpenenenue
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10.
11.
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14.
15.
16.
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20.
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22.
23.

24,
25.
26.
27.

28.

29.

YaCTHUI[ TIO0 CKOPOCTSIM MX JABIMKeHUs. CkopocTu: Hambosiee BeposiTHAas MPU JaHHOM
TeMIeparype, cpeaHss apudmernyeckas U cpeHss TeoMeTpudeckasl.

YpaBHEHHE COCTOSIHUSA UJICATIbHOTO ra3a. BeIBOJ YHUBEPCAIBHOM Ira30BOM ITOCTOSIHHOM.
N3o0TepMma uaeanbHOro rasa.

OcHOBHBIE 3aKOHBI HACAIbHBIX ra3oB: boins- Mapuorra, Illapnsa, Ieit-Jlroccaka.
H3oTtepmbl, n300apbl 1 U30XOPHI UCATBHBIX T'a30B.

Peanbuble rasel. YpaBHenue Ban-nep-Baanbsca. M3oTepma peansHoro rasa. Ilonstue o
KpUTHYECKUX napameTpax. [IpuBeneHHble mapaMeTpsl.

I"a3oBble cmecu. 3akoH JlanbroHa. [lapiuanbHble BETUYHUHBIL.

OCHOBHBIE MTOHATHS U BEIUYHUHBI TEpMOAMHAMUKH. CHcTeMa B TEPMOJAUHAMUKE. THIIBI
cucreM. Dasza, KOMIIOHEHT, MapaMeTpbl, (YHKIUU COCTOSHHUA. VIHTCHCHBHBIE W
SKCTEHCUBHBIE IapAMETPHI.

AbcomotHas Temnepatypa. @ynkuuu cocrosiHus. [lonstue npouecca. PaBHoBecHOe,
CTAallMOHAPHOE U TIIEPEXOJIHOE COCTOSHMS CcHUCTeMbl. LlUKIMYeckue mpolecchl.
OOpaTumble 1 HEOOPATUMBIE NTPOLIECCHI.

HyneBoii 3akoH TepmoinHaMuKu. PaBHOBecHe. 3aKOH TEPMUYECKOTO PABHOBECHSI.
Pabora mpomecca. M3mepenne paboThl B pa3iUYHBIX mporeccax. Pabora pacmmpeHus
UJCalbHBIX Ta30B B H30TEPMHUYECKUX, HM300apHBIX, M30XOPHBIX U aIuabdaTHUYECKUX
nporeccax.

[TepBoiii 3akoH TepMoguHaMHUKU. CMBICI €ro, OCHOBHbIE (GopmMynupoBku. [lonsTue
BHYTpEHHEH 3Hepruu. MaremaTtndyeckoe BhIpaK€HUE MEPBOT0 3aKOHA TEPMOIMHAMUKH.
[TepBblii 3aKOH TEPMOJUHAMUKY ISl ©300APHBIX U U30XOPHBIX MPOIECCOB. DHTAIBIUS.
TemioTa pu NOCTOSIHHBIX JaBIEHUU U 0O0BEME.

Temnoemkocts. Cpennsia TernnoeMkocTb. MosspHas TernoeMKocTb. Cp u Cy.
Tepmoxumust. 3akon ['ecca. [lonsitue, hopmynupoBka.

PacueTsl TemnoBeix 3¢ddexkToB xummuueckux peakuuil. Ilepoe cieactBue u3 3akoHa
I'ecca. [TonsaTue termmoeMKkocTu oOpa3oBanus. ATOMHas TEIUIOTa 00pa30BaHuUs.
Tennora cropanus. Bropoe cinenctBue u3 3akona 'ecca. 3akon Kupxroda.

DHeprus XMMHYecKHX cBsizel. Tperbe ciiencTBue U3 3akoHa ['ecca.

Bropoe Havano TepMOAMHAMUKH. 3aJa4, pemaeMble | 1 2 HayaoM TEpMOAMHAMHUKH.
[TonsiTe caMONIPOU3BOJIbHBIX ITpoLeccoB. POPMYINPOBKY 2 3aKOHA TEPMOIMHAMUKH.
[TpuHIMn AefcTBUS TeMI0BOM MamuHbl. BbIBOJ TepMoauHaMudeckoro kosgpuimenTta
MOJIE3HOTO ACUCTBUS (K.II.1.).

Ob6parumsiii nukn KapHo. MaTtematuueckoe BBIpaKeHHE 2 3aKOHA TE€PMOJMHAMHKH.
DHTpOHSI.

[TonsTHEe 00 3HTpONMH. DHTPONHS KaK Mepa HaIllPaBJIEHHOCTHU IpoLecca U MpeJera ero
MPOTEKaHUS.

®opmyna bonbiMana. DHTponus 0OpaTUMBIX U HEOOPAaTUMBIX MpoleccoB. M3MeHeHue
SHTPONUU B HEKOTOPHIX PABHOBECHBIX MpoLIeccax.

OO111e COOTHOIIECHUSI.

Xapakrtepuctuueckue (QYHKIMM U TEPMOJMHAMUYECKHE MOTEHLHAIbl. OHEpPrus
['enpMrosbIa UM U30XOPHBIA MOTEHLINAAI.

Oneprusi [m606ca wunmum wm300apHBId mNOTeHIMAN. Kputepunm camMonpou3BOILHOTO
IPOTEKaHUs IpoLecca.

dF u dG kak Mepa paBHOBeCHS.

YpaBuenuss Macksenna.

Tperbe Hayaso TEpMOAMHAMHUKHM WM TerioBas Teopema Hepncta. MakcumanbHas
paboTa 1 XUMHUYECKOE CPOICTBO.

[Tonsitue o pactBopax. PacTBopuTtens m pacTBopeHHOe BemiecTBo. Kmaccudukarus
pacTBOpoB 1O arperatHoMmy cocTosiHuto. CompBaTanusa. CrnocoObl BhIpaKEHUS
KOHILIEHTpAaLlU! PacTBOPOB.

CymHoCTh nporecca pacTBOPEHHUS.



30. PacTBOpUMOCTH T'a30B B XKHUIKOCTSIX. 3aKOH ['€HpH U cleICTBHs U3 HEro. 3aBUCUMOCTh
pPacTBOPUMOCTHU OT TEMIIEPATyphl U HAJIMYKS MOCTOPOHHUX Ipumecell. PactBopuMocTh
TBEP/BIX BEIIECTB B JKUIKOCTSIX.

31. B3aumHas pacTBOpUMOCTbH kuakocTei. [Ipumep orpaHMueHHOIl pacTBOPUMOCTH JBYX
KHUJIKOCTEH (cucTeMa aHWJIMH — BOJIA).

32. Paz6aBnennsie pacTBopbl. Juddy3us u ocMoc B pacTBopax.

33. Ocmoc. OcMoTHYecKOe 1aBlIeHHe. MeTo bl U3MEPEHUSI OCMOTHYECKOTO JTaBJICHUSI.

34. IlonmxeHue AaBlieHUs] HachIeHHOTO mMapa pactBoputens. [lepBriii 3akoH Payns, ero
MaTeMaTHYECKOE BhIpAaKECHHUE.

35. TemniepaTypsl 3aMep3aHusl M KUTICHUS pacTBOPOB. BTopoii 3akon Pays.

36. CBoiicTBa pa30aBICHHBIX pacTBOpoB. 3akonbl Paymsa, Tenpu, Bant-T'odda.
['padmueckoe mpencrapieHue 3akoHa Payns.

37. IlonoxxuTenpHbIC U OTPUIIATEIBHBIC OTKJIIOHEHUS OT 3aKOoHa Payss.

38. AktuBHOCTB. K03 (DUIIMEHT aKTUBHOCTH.

39. lmarpaMma paBHOBECHS JKUAKOCTh — Tap B OMHApHBIX cucreMax. [lepBbIid 3akoH
Konoganoga. /luarpamma «iaBieHue — coctaB cucteMbl». [IpaBuiio peruara.

40. ®pakunoHHas TeperoHka. lcmapeHwe W KOHICHCAIMsl PAacTBOPOB Ha TUarpaMme
«TeMIieparypa KUIEeHHs — COCTaB PacTBOPay.

41. Bropoii 3akon KoHnoBasnoBa. A3€0TpOITHbIE PACTBOPHI.

42. Cuctembl TomoreHHble u rereporennble. ®aza. Kommonent. Crenenbp cBOOOABI B
(GU3HYECKUX U XUMHYECKHUX cucteMax. [Ipasuio ¢as.

43. PaBHOBeCHE B OJTHOKOMIIOHEHTHBIX CUCTeMaXx. J(uarpaMmma cOCTOSTHUS BOJIBI.

44. PaBHOBecHE B OJJHOKOMIIOHEHTHBIX cHCTeMax. /lnarpaMmma coCTOSTHUS CEphl.

45. PaBHOBecHE B JIBYXKOMIIOHEHTHBIX cHcTeMax. [loHATHE O TepMHYECKOM aHalu3e.
JHuarpamma miaBkoctu Bi-Cd

Ipumepnuvie 06paszypl IK3AMEHAUUOHHBIX OUIEM 08

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

DK3aMeHAMOHHBIN Omiaer Ne 1

ITo kypey «XumMHYecKasi TEPMOJMHAMHUKA U (Pa30Bble PABHOBECHA»

AJIA MaruCTpaHToB 1 Kypca HallpaBJICHUS «XHuMHA»

Bonpocsl. 1.Xapakrepuctuueckue (QyHKIUHM M TEPMOAWHAMHUYECKUE IOTEHIIUAIBI.
Oneprus ['enbMronbia Wi N30XOPHBIN NOTEHIMAIL.
2. XapakTtepuctuyeckue (QyHKIHMHU U TEPMOAMHAMUYECKUE TOTEHIIUAbI. DHEPrHs
['enbMronsia niM U30XOPHBIN TOTEHIUA.
3. PaBHOBecHe B IByXKOMIIOHEHTHBIX cucTeMax. [loHsATHE O TepMUYECKOM aHaJIM3e.
Juarpamma miaBkoctu Bi-Cd

buner paccMOTpeH U yTBepK/ieH Ha 3acelaHuM KadeIpbl

3aB. xadenpoii, mpodeccop A.M.CaamoB

WHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET



JK3aMeHALMOHHBIN Omier Ne 2

IIo KYpcy «XuMuuecKas TeEpMOAUHAMHUKA H (l)a3OBBIe PaBHOBECUSD

IUISI_ MATHCTPAaHTOB 1 Kypca HanpaBJeHHsI «XHMHI»

46. Bonpockl.1. PaGota mporecca. M3mepenue paboThl B pa3nHuHBIX Mpolieccax. Pabora
pacuivpeHusi HICabHBIX Ta30B B H30TCPMHUYECKUX, HW300apHBIX, H30XOPHBIX U
a711abaTUYEeCKUX MPOLECCax.

2. DOueprus ['mO0ca wim w300apHBId mOTeHIMAN. KpuTepuu caMoNpou3BOIBHOTO

NpOTEKaHHMS TIpoLecca.

3. PaBHOBecHe B OJIHOKOMITOHEHTHBIX CUCTeMax. JluarpaMmma COCTOSIHUS CEPBI.

bunet paccMoTpeH u yTBepKAeH Ha 3aceJaHuu Kadeapsl

3aB. kadenpoii, mpodeccop

A.M.Canamos

Kpumepuu OUECHKU omeema Ha IK3amene

4-GanubHas 1IKajia [Tokazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OT1nu4HO 1. TlonHoTa wM3NOXKEHUS | MarucTpaHTOM JlaH IMOJIHBIN, B JIOTMYECKOMH
(TIOBBITIIEHHBIH TEOPETUYECKOTO MOCJIEIOBATEIbHOCTH  Pa3BEPHYTHIH OTBET
YPOBCHB) MaTepuana; Ha TIOCTaBJEHHBIH BOMNpPOC, TI/A€ OH
2. Ilonnota U | IPOJIEMOHCTPUPOBAJI 3HAHUS TNpeAMeTa B
IIPaBUIILHOCTh MIOJIHOM 00beMe Yy4yeOHOW MpOorpamMMBbl,
peLeHus JIOCTaTOYHO ri1y0oKo OCMBICIIBAET
PaKTUYECKOTO JTUCLUILINHY, CaMOCTOSITENIbHO, u
3aJlaHus; HCUEPIIBIBAIOILE OTBEYaeT Ha
3. IlpaBWIBHOCTh W/WIIK | IOTIOJTHUTENBHBIE  BOMPOCH,  MPHUBOIUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPHUMEPHI MO MpodiIeMaTuKe
b U3JI0’KEHUS | TOCTAaBJIEHHOTO BOIIpOCa, pemmi
(mocneoBaTeNbHOCTh | MPEAJIOKEHHBIE MPAKTUYECKHE 3a7aHus 0e3
JeHCTBUH ), OIINOOK.
Xopomo 4. CaMOCTOSITENBHOCTD | MarucTpaHnTOM JaH PasBEpHYTHIA OTBET Ha
(6a30BbIit OTBCTa, [OCTaBJIEHHBI  BOMPOC, TJA€  CTYAEHT
YPOBEHB) 2 Kynberypa peun; JIEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHbIE Ha
. U T

JIEKUMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TaKKe MOJYyYEHHBIE MOCPEACTBOM H3YUYECHHUS
00s3aTeNIbHBIX YYEOHBIX MaTepHalloOB IO
KypCy, AAaeT apryMEHTHPOBAaHHBIE OTBETHI,
IIPUBOJUT IIPUMEPHI, B OTBETE IIPUCYTCTBYET
CBOOOJHOE  BJaJ€HUE  MOHOJOTHYECKOMN
peublo, JIOTUYHOCTh U IOCJIEI0BATEIbHOCTD
otBeTa. OHAKO JOMYCKAETC HETOYHOCThH B
OTBETE. Pemmn IIPEJIOKECHHBIE




IMPAKTUYCCKUE 3alaHuA C HEOOILIITUMU
HECTOYHOCTSIMHU.

VY noBieTBOpUTEIH Maructpantom JaH OTBET,
HO CBUJIETEJILCTBYIOIINNA B OCHOBHOM O 3HAHUU
(I10pOroBbIit IIPOLIECCOB n3y4yaemMoi JUCLUTLIUHBI,
OTJIMYAOIIUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHHEM
OCHOBHBIX  BOIPOCOB  TEOpUH,  CiIabo
c(OpMUPOBAHHBIMU  HABbIKAMHU  aHaIM3a
ABJICHUM,  TMPOLECCOB,  HEAOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBOAUTH MIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKON peublo, JIOTMYHOCTBIO U
MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHun
MPaKTUYECKUX 3a/1aHU.

YPOBEHD)

HeynosnerBopure MaructpanToM JaH  OTBET, KOTOPBIA
JIBHO CONEPXKHUT PsIi CEPbE3HBIX HETOYHOCTEM,
(ypoBeHb He O0OHApY)XMBAIOIIMKA HE3HAHHE IMPOIIECCOB
n3y4yaeMoi MPEeIMETHOMN obnacry,
OTJIMYAOIIANCS HETIYOOKHM PacKPBITUEM
TEMbl, HE3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HaBBIKAMU
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
JIaBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJICHUEM MOHOJOTHYECKOM
peuYbl0, OTCYTCTBHEM  JIOTUHYHOCTH U
MMOCJIEIOBATEILHOCTH. BriBo I
MMOBEPXHOCTHBI. PemieHue MnpakTUYeCKuX
3a/IaHUI HE BBIMOJHEHO. T.e. MarucTpant He
Croco0€H OTBETUTh Ha BOMPOCHI JaXKe MPHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAX
MpPEenoiaBaTes.

chopMUpOBaH)

METOANYECKHUE YKA3ZAHUA JISA OB YYAIOHIUXCA
ITO OCBOEHUMIO JNCHUITJIMHBI

Teopernuecknii Martepuay JAWCHHUILIMHBI «XHUMUYECKash TepMOJIUHAMUKAa U (Da3oBbIe
paBHOBECHs» H3ydaeTcss B TEUEHHH 2 ceMecTpa B COOTBETCTBHH C Y4YEOHBIM IIAHOM.
CamocrosiTenpbHass BHeayAHTOpHAs paboTa MarucTpoB oOecrieueHa SJIEKTPOHHBIMH y4eOHO-
MeToIuYecKuMHu pecypcamu (cuctremMa Moodle), BO3MOXHOCTBIO OOILIEHUS MarucTpaHTa ¢
npenojaBaTeieM — MOCPEIACTBOM  DIIEKTPOHHOM  MOYTHl,  JOoCTynmoM B Internet.

OCHOBY TEOpETHYECKOW TOArOTOBKH M0 JUCIHIUIUHE COCTABISIOT JIEKIUH, KOTOPBIS
NPEICTABISIIOTCS CHCTEMAaTHYECKH B COYETAHHMM C CEMHHApCKUMH W JIAOOpaTOPHBIMHU
3aasTHsiMA. OCHOBHBIE YUEHUS M BJIQJICHUS OTPAOATHIBAIOTCS U 3aKPEIUISIOTCS Ha CEMUHAPCKHUX



U 7a00paTOpHBIX 3aHATUAX. AYAUTOpPHBIE 3aHATUS (JIEKIMH, CEMHHApbl U J1labopaTOpHBIE
3aHATUS) OOBEJUHEHBl C CaMOCTOATENBHOM BHEAyJUTOPHOH paboTOM MarucTpoB Haj
PEKOMEHyeMOM JIMTEPATypOr, a TaKXKe 3aJaHMsAMH, KOTOPbIE BBIIAET IPENOJABaTelb U IIPU
HOJTrOTOBKE K J1a00OPaTOPHBIM 3aHATHSIM.

[Ipy u3yyeHUM JUCHMIUIMHBI MAarucTpaHTaMU MOTYT HCIOJIb30BAaThCA  CIEAYIOLIUE
UH(POPMALIMOHHBIE TEXHOJOTUH U MHHOBAILIMOHHbBIE METO/IbL:

- 3JIEKTPOHHBIN BapUaHT y4eOHO-METOJUYECKOI0 KOMIUIEKCA (C MCIOIb30BAHUEM CHUCTEMBI
Moodle);

- pecypchl IIEKTPOHHON OUOTHOTEYHON CHCTEMBI,
- pecypcsl HTEpHET;
- MyJIbTUMEUITHAs TEXHUKA.

[IpenogaBaTenp, YUTAIOIIMKM JUCLUIUIMHY, BEIET Y4YeT IOCEHIAEMOCTH U OCYLIECTBIISIET
KOHTPOJIb 32 BBIIOJHEHHUEM CaMOCTOATENbHON paboThl. Tekymuil KOHTPOJb 3aKitoyaeTcs B
MOHUTOPHUHTE BBINOJIHEHUS Y4€OHOH MporpaMMmbl JUCLUIUIMHBI HAa ayAUTOPHBIX 3aHATUSAX U
OLICHKE pa0dO0Thl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHSTUSIX.



