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ABTOpBI:

* 3ye Anjpeii FOpbeBuuy, Ilpodeccop, pusnyeckoii 1 HEOPraHUYECKO XUMHHU

1. CTPYKTYPA U OBBEM JUCIUIIJIMHBI

Xumuueckas TEPMOJIMHAMUKA H

paBHOBecHe
1. O0bem JTUCHUILINHBI B |4
3a4YeTHBIX eAMHHUIIAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
3. IIpomexyTouHas aTTrecTanus DK3aMeH
4. Texymas arrecranus KonTponsHas pabora 2
KonnmokBuym 6

2. IINTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIVIMHE MOAYJIA Xumuueckasi TEPMOJIMHAMIKA M PABHOBECHE

Nunukatop — 3TO mpu3HAK / CUTHAJN/ MapKep, KOTOPHIA TMOKa3bIBa€T, HA KAaKOM YpPOBHE
00yJaronuics T0JDKEH OCBOUTD Pe3yJIbTaThl 00YYSHHS U UX MPEABSIBICHUE JOJKHO TTOITBEPIUTH
(hakT OCBOEHHS IPEIMETHOTO COACPKAHMS JAHHON AUCHUIUINHBI, yKa3aHHOTO B Tabu. 1.3 PIIM-

PIIJI.

Taonuma 1

Koa 1 HauMeHoBaHue

[Lnanupyembie pe3ybTaThI

KoHTpoJsibHO-011¢HOYHBIE
cpeacTBa /15l OLleHHBaHUA

(byHIaMeHTalIbHbIE
3HaHUs, MOJIYUYEHHbIE B
obsacTu
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HayK, B
npoQeCCUOHAILHON
NesATeNbHOCTH (XUMHUS)

3a/1a4 mpodecCHoHaTBLHOM
JIeITEIIbHOCTH 110 N30paHHOU
criecouaJbHOCTH

3-2 - UaTepnperupoBaTh
OCHOBHBIE TEOPETUUECKHUE
MoJIOkKEHUsT (PyHIaMEHTaTbHBIX
pa3aciioB €CCTCCTBCHHLIX HAYK,
HEO0OXOAUMBIE ISl OCBOCHHUS
KOMITETEHIIMH 10 POdUITIO
JIeSATeTbHOCTH

[1-2 - JIleMOHCTpUPOBATH HABBIKH
MCIIOJIb30BAHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB,
TEOPUI U MPUHIIUIIOB B
BOKHEHIITUX MIPAKTHYECKUX
MPUIOKEHUAX

KOMIIETEHIIMHU o0y4eHHs1 (MHHIMKATOPHI) AOCTHKEHUS pe3yabTara
00y4eHHs 10 JTUCHHUILINHE
1 2 3
OIIK-1 -CnocoGen -3 - JlemoHCcTpUpOBaTh Komnokuym Ne 2
UCIIOJIB30BATh OCO3HaHHBIN HHTEpeC K pemennto | Komnoxksuym Ne 3

KomnokBuym Ne 4
Komnoksuym Ne 5
KomnokBuym Ne 6
Komnoksuym Nel
KontponbHas pabora Ne 2
Kontposnbnas pabora Nel
Jlexun

DK3aMeH




OIIK-2 -Criocoben
MIPOBOAMTH O]
HAyYHBIM
PYKOBOJCTBOM
WCCJICTOBAHMSI HA
OCHOBE COBPEMEHHBIX
METOJIOB B KOHKPETHOM
obnactu
npoQecCuoHAIbLHON
NEeATETbHOCTH (XUMHS)

-2 - TIlposiBsTH
3aWHTEPECOBAHHOCTH B
COJIEp’KaHUU U Pe3yIbTaTax
HCCJIEI0BATEIIbCKON paboThI

3-1 - JleMoHCTpHUpOBATH
MOHMMAaHHE TCOPETHYCCKUX OCHOB
METOJIOB, UCIIOJIb3YEMBIX IS
MPOBEJICHUS HAYIHBIX
UCCIIEI0BaHM B IPOQHIBHON
obnactu

V-1 - CoOTHOCHTS LICNb U 3aJa41
UCCJICIOBAHMSI ¢ HAOOPOM
METO/IOB UCCIICIOBAHUS,
BBIOMPATh HEOOXOIUMOE
COUETaHME LIETU U CPEJICTB

Komnnoksuym Ne 2
Konnoksuym Ne 3
Komnnoksuym Ne 4
Komnoksuym Ne 5
Komnnoksuym Ne 6
Komnoksuym Nel

Konrponsnas pabora Ne 2
Kontponbhas padora Nel

Jlexuun
DK3aMeH

OIIK-3 -Cnocoben
CUCTEMAaTHU3UPOBATh,
aHAJTM3UPOBATH U
0000111aTh pe3yIbTaThI
HAyYHBIX
UCCIIeIOBaHMM Ha
OCHOBE
nHGOPMaLIMOHHON U
oubnmnorpagduyeckoit
KYJIbTYpbI (XUMUs)

J1-1 - lemoHCTpHpOBaTh
pa3BUTHE KOTHUTHBHBIX YMEHHIH
3-1 - JleMoHCTpHUpOBATH
MOHUMaHHE TPUHITUIIOB aHAJIH3a
U 000011eHNS PE3YIIbTATOB
HAYYHBIX UCCIICIOBAaHUI

[1-1 - UmeThb onbIT
MIPEICTaBICHHS 0000IIEHHBIX
pEe3yJIbTaTOB UCCIIEOBATEILCKOM
NEeSITeTbHOCTH U X 0(hOpMIICHUS
B BUJI€ TEKCTOBBIX, IPahuIecKux
Y MHBIX MaTepPHaJIOB B
COOTBETCTBUU C TPEOOBAHUSIMHU
V-1 - CucremaTu3npoBath 1
aHAJM3UPOBATh PE3YJIbTATHI
9KCIEPUMEHTOB, HAOIIOICHH,
U3MEPEHUN

V-3 - UnTepnpeTupoBath
pe3yJbTaThl COOCTBEHHBIX
HCCIICIOBAHUI, COOTHOCS UX C
JAaHHBIMU HAY4YHOH JIUTEpaTyphl,
(bopMyIUPOBATh 3aKIIOUYCHUS U
BBIBOJIBI 110 pe3yJibTaTaM
HUCCIIEOBaHUN

Komnnoksuym Ne 2
Komnoksuym Ne 3
Komnnoksuym Ne 4
Komnoksuym Ne 5
Komnnoksuym Ne 6
Komnoksuym Nel

Konrponsnas pabora Ne 2
Kontponbnas pabota Nel

Jlexun
DK3aMeH

OIIK-2 -Crocoben
BBITIOJIHATH
MCCIICIOBAHMS TTPU
peleHnn
(byHIaMEHTaIbHBIX U
MIPHUKJIATHBIX 3a7a4,
IUTAHUPOBATh U
OCYIIECTBIISITh
CIIOKHBIC peabHbIe
WJIN MOJEILHBIE
HKCIIEPUMEHTHI

-2 - ITposBnsaTs
OTBETCTBEHHOCTb U
HAaCTOWYMBOCTD B JJOCTUKEHHUH
e

3-1 - JleMoHCTpUpPOBATH
NOHMMAaHNE IPUHLIUIIOB,
0coOeHHOCTEH 1 3a1a4
npoBeeHUS PyHAaAMEHTAIbHBIX U
MPUKIIATHBIX UCCIEI0BaHUH,
IUIAHUPOBAHMSI MOJEIIBHBIX WIH
pealibHbIX IKCIIEPUMEHTOB

Konnoksuym Ne 2
Konnoxsuym Ne 3
Konnoksuym Ne 4
Komnoxksuym Ne 5
Konnoksuym Ne 6
Konnoxsuym Nel

Kontponbnas padota Ne 2
Konrponbnas padora Nel

Jlexuuu
DK3aMeH




(OyHnameHTanbHas U V-1 - CooTHECTH 1IENIH U 3a0a4U
MIPUKIIaTHAS XUMUSA) UCCJIEIOBaHUSI ¢ HAOOPOM

METOJI0B MCCIIEN0BaHUS,

BbIOHMpaTh HEOOXOAUMOE

COUETaHHE LIEJIN U CPENICTB IIPU

IUTAHUPOBAHUH HUCCIIEI0OBAaHUIN
OIIK-3 -Cnocoben 3-1 - JleMoHCTpUpOBATH KommokBuym Ne 2
aHaJIM3UPOBATh, [IOHMMAaHUe PUHLIUIIOB U Konnoxsuym Ne 3
UHTEPIIPETUPOBATH U METOJIOB aHaliu3a U 0000IICHHUS KomnokBuym Ne 4
0000111aTh pe3yabTaThl | PE3YJIBTATOB TCOPETUYECKHUX H Komnoxksuym Ne 5
HUCCJIEIOBAHUN B SKCIEPUMEHTAIIbHBIX Komnoksuym Ne 6
npodecCHoHATLHOM UCCJIEI0BAHNM, IPUMEHSEMBIX B Komnoksuym Nel
obmactu npodeccuoHanbHON 00aCTH KonTponpsHas padora Ne 2
(OynnameHTanbHas U Kontponbnas pabora Nel
IIPUKIJIAIHAS XUMUS) Jlexuu

OK3aMeH

OIIK-1 -Cnocoben 3-1 - JleMOHCTpUpPOBATH KommokBuym Ne 2
BBISIBIISITh, noHUMaHue QyHIaMEHTATbHBIX KommoxkBuym Ne 3
(dbopMyIIHpOBaTh U MPUHIIMIIOB, METOJO0B U 1oax0/10B | KomtokBuym Ne 4
pewarhb K peteHuto (pyHaameHTanbHbeix 1 | Komnoksuym Ne 5
byHIaMeHTaIbHBIE U MPUKJIAAHBIX 337124 B KomnokBuym Ne 6
NpUKIAIHBIE 3a7aud B | IPOQUIBHON 001acTH Komnoxksuym Nel
obJiacTu cBoei JEATEIIbHOCTH U KonrtponbsHas padora Ne 2
poecCHOHATLHOM MEXIUCLUIIITNHAPHBIX KonTponbhast padora Nel
JIESTENILHOCTH U B HaIpaBJIECHUIX Jlexuuu
MESKIACIMIUTMHAPHBIX [1-1 - [IpemyiaraTe yTH peuieHus: | DK3amMeH
HAIpPABJICHUSX C byH1aMeHTaJIbHBIX U
HCIOJIb30BaHUEM IPUKJIAJHBIX 3a7a4 B
byHIaMEeHTaIbHBIX npodrIbHON 00s1acTH
3HAaHWUU U JEeATEIIbHOCTH U
MPAKTUYCCKUX HABBIKOB | MCKIUCIMIUIAMHAPHBIX
(dynnameHTanbHas U HaIpPaBJICHUAX, ONUPAsCh HA
IIPUKIIAIHAS. XUMUS) dbyH1aMeHTallbHbIE 3aKOHBI U

IIPUHLIUIIBI C UCIIOJIb30BAHNEM

COOTBETCTBYIOIIUX LEISAM

MI0JIXOJI0B U METOJI0B

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl TeKkyuieid ¥ NPOMeKYTOYHON aTTeCTALMHU 110 JUCHUIIMHE

1. Jleknuu: KO3 GUIHUEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHbBIX 3aHATHI
—1.00




Texkymas arrecTanus HA JeKIHAX Cpoku — | Makcumaianb
cemMecTp, Hasl OLlEHKA
yueOHas B Oas1ax

HeJeJIs

Konmponvnas paboma Nel 4,9 29

Koumponvuas paboma Ne2 4,17 29

rxoanoxeuym Nol 4,2 7

KoJInoKkeuym No2 4.5 7

Koanokeuym Ne3 4.8 7

Kosnoxeuym No4 4.11 7

Koanokeuym Nes 4,14 7

KoJ1oKkeuym Ne6 4,16 7

BecoBoii K03()(puueHT 3HAYNMOCTH Pe3yJbTATOB TEKYIIel aTrecTanum no Jekuusam — (.40

HpOMe)KyTO‘-lHaﬂ aTrTeCTanms 1o JICEKIHUAM — DK3aMeH

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB MIPOMEKYTOYHOM aTTECTALMHU I10 JICKIUSIM

—0.60

2. lIpakTHyeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMHUHAPCKHUX 3AHATHH — He 1IPeiycMOTPeHo

Texkyuiasi aTrecTanus Ha NPAKTHYECKHX/CEMHHAPCKHUX
3aHATHAX

Cpoku —

cemecTp,
yueOHas
HeJeJIst

MakcumaJib
Haf OLICHKA
B 0ay1ax

BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTAlUM 110

l'[paKTI/I‘leCKI/IM/ceMI/IHapCKI/IM SAHATHAM— HE NpeJycMoTpeHo

IIpomexyTouHasi aTTeCTALMSA MO MPAKTHYECKUM/CEMHUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ GuUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10

HpaKTI/I‘leCKI/IM/CeMI/IHapCKHM SAHATHAM— HE NPEIYCMOTPEHO

3. JlabopaTopHble 3aHATUSA: KO3 PUIHEHT 3HAYMMOCTH COBOKYNHBIX Pe3y/ibTaTOB

JIA0OPATOPHBIX 3AHATHH —1i¢ 1IPEIYCMOTPEHO

Telcymaﬂ aTrrecranud Ha J'laﬁOpaTOPHI)IX 3aHATHUAX

Cpoku —

cemecTp,
yueOHas
HeJ1eJIst

MakcumaJib
Hafl OLleHKA
B 0aJ11ax

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKyllel aTTeCTalliH 110 JJA00PaTOPHBIM

3aQHSAATUSIM -He 11PeIyCMOTPEeHO

HpOMe)KyTO‘lHaﬂ aTrecrauud 1nmo JIﬁﬁOpﬂTOpHLIM 3AHATHAM —HET

BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10

JIA0OPATOPHBIM 3aHATHSAM — He IIPeIyCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB OHJIAH-3aHATHH

—He NMPeAYCMOTPEHO

Telcymaﬂ aTrrecranud Ha OHJIAWH-3AHATHAX

Cpoxu —

cemectp,
yueOHast
Heaes

MakcumaJb
Haf OLCHKA
B 0aJli1ax

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3YJIbTATOB TeKYylleil aTTeCTAlNH 110 OHJIANH-

3AHATHAM -HE IPEeAyCMOTPEeHO

IIpomeskyTOUHAS aTTECTAIMS 110 OHJIAWH-3AHATUAM —HET




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IMPOMEKYTOYHOM aTTECTALMHU 110 OHJ/IANH-

3AHATUAM —

3.2. [lpouenypsbl TeKylie U NPOMEKYTOUHON ATTECTAMM KYPCOBOii padoThlI/IPOEKTA

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanbHast
yuyeOHasi HeJlesisl | OIlEHKA B 0ajljiax

padoThI/IpoeKTa

BecoBoii k03¢ puumeHT TeKymeH aTTecTalluy BbIIOJHEHUSI KYPCOBOH PadoThI/IPOeKTa—

BecoBoii K03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThI/MPOEKTA— 3aINUTHI —

4. KPUTEPUM U YPOBHU OLUEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
TUCIHUATLTAHE MOTYJISI

4.1. B pamkax BPC npumMeHstoTCs yTBEpKA€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLICHUBAaHMs JOCTHKEHUH CTYAEHTOB IO AUCUUILIMHE MOy (Tali. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOINpPUATUI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbratam oO0ydeHus

(MHAMKATOpAM).

Tabnuua 4

Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarhbl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHs/MHAUKATOPaM

3HaHusA CTyAeHT IeMOHCTpUPYET 3HAHUS ¥ IOHUMaHuE B 00J1aCTH U3YUYEeHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIUMBIE ISl MPOJOIDKEHUS
0o0Oy4YeHHUs1 W/WIM BBITIOJIHEHHUS] TPYIOBbIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHON I TETLHOCTBIO.

YMeHus CTyaeHT MOXKET IPUMEHATh CBOM 3HAHUS U OHUMAHHUE B KOHTEKCTaX,

NPEACTAaBICHHBIX B OIIGHOYHBIX 33aJaHHSAX, JEMOHCTPHUPYET OCBOCHHE
YMEHHH Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOANUMBIX IS
NPOJIOJDKEHUsI OOYYEeHHUSI W/WIM BBIOJHEHHUS TPYIOBBIX (YHKUUH U
JEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCUOHAITBHON ESATETbHOCTHIO.

OunbIT /BiIagcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AEMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIBTATOB
00y4YeHHs Ha YPOBHE 3aIIAHUPOBAHHBIX HHIHUKATOPOB.

CrymeHT CcnocoOCH BBIHOCHTH CYXKICHHS, JIelNaTh OICHKH |
(hopMyIHPOBATH BHIBOBI B 00JIACTH U3yUCHHUSL.

CTyseHT MOXKET cOO0IIaTh MPETOAABATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE MOHMMAHHUE U YMEHHUS B 00J1aCTH U3YUCHHS.

4.2 ]Inst olleHWBaHUS YPOBHSI BBINOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUM oOyyarommxcs npu
NPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJIS) HCIOJIb3yeTCs
yHHUBEpcajbHas 1Kana (Tadiu. 5).

Tabmura 5

Ixaja oeHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM




XapakTepucTHKAa YPOBHEI T0CTHKEHHUS Pe3YJbTATOB 00yUeHNsl (MHANKATOPOB)

Ne Conep:kanue ypoBHS HIkana oueHnBanus
n/m BBINOJIHEHUS] KPUTEPHs TpanuuuonHas KauyecTBennas
OlLleHUBAHNS Pe3yJIbTATOB XapaKTePUCTHKA YPOBHSI XapaKTepucTH
o0y4yeHHs K2 YPOBHS
(BBINOJIHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarer oOydeHmst OTnan4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00beMe, 3aMeYaHul HeT
2. Pe3ynbrarel o0yuenus Xoportio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6anoB)
JOCTUTHYTBI, UMEIOTCSI 3aMeUaHMs,
KOTOpBIE HE TPEOYIOT
0053aTE€JIBbHOr0 YCTPAaHEHUS
3. PesynbraTsl 00y4yeHus Y 10BIIETBOPUTETILHO [Toporossrii (IT)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 6annos)
HOJIHOM Mepe, eCTh 3aMeYaHus
4. OcBoeHue pe3ynbTaToB 00yUCHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHMKATOpPaM, HO 3aYTEHO (H)

MMEIOTCS CYIIECTBEHHBIC OMIUOKH 1
3aMeuaHusi, TpedyeTcs 1opadoTKa

(menee 40 6anoB)

5. Pe3ynbTar 00y4yeHus He JOCTUTHYT,
3aJIaHUE HE BBIIIOJHEHO

HenocTtaToyHO CBUIETEILCTB
JUIST OLIEHUBAHUSA

Her pe3ynbraTa

5. COJEPXAHHUE KOHTPOJIbHO-OLIEHOUYHBIX MEPONPUSATHIA IIO

TUCIUATLTAHE MOTYJISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE

MOYJIsl

5.1.1. Jlekuun

CaMoCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfeliaM JIeKIUud B
COOTBETCTBUHU C cojiepkaHreM auciuiuimabl (1. 1.2. PIIJT)

5.2. OnucaHue BHeayIUTOPHBLIX KOHTPOJbHO-OLEHOYHBIX MEPONPUATHIA U CpPeacTB
TeKYLIero KOHTPOJISA M0 JMCUMILINHE MOAYJIS

PaznoypoBHeBoe (nuddhepeHrpoBaHHOE) 00yUCHHE.

ba3oBbIi

5.2.1. KonrpoJubHas padora Nel

[IpumepHBbIi IEpeyYeHb TeM

1. IlepBoe u BTOpo€ Hauaga TEPMOJUHAMUKHI. XapaKTEPUCTUUECKUE (PYHKIINUHU U

TCPMOANMHAMUYCCKHUC IMOTCHI M AJIbI
HpHMCPHblG 3alaHuA




5.2.2.

BAPHAHT 1

1. AnadaTHYECKOE pAaCIIHPEHHE OJHOTO MOJIbL (TOPYIIIE-
poJa MPHBOIHT K MaJcHHK TeMIeparypel ¢ 298.15 mo
248.44 K. Padota 310r0 mpormecca paeHa 1570.6 /MO,
OmpelenuTh BO CKOIBKO pa3 YBEIHUHICA 00beEM (PTOPYT-
JepojJa B Pe3yiabTaTe 3TOro aguadaTHYECKOro pacIlIHpe-
HHA.

.OnpeaenuTs H3MEHEHHE YHTPOIHH aliMasa IIPH €r0 Harpe-
BaHHH 0T 298 K 10 398 K NpH MOCTOSHHOM BHEMIHEM 1aB-
JIEHHH, PABHOM 1 aTM, €CIIH IPH HarpeBaHHH aIMasa B

3THX YCIOBHAX 0T 25 °C 1o 167 °C ero 3HTponHA yBEIH-
e

Mons - K

-2

THEBACTCA BABOC. HpHHH'IE. UTO /14 alaMasa s, =474

H Cp HE 3aBHCHT OT TEMIIEPATYPEL.

3. OmpeaennTs H3MEHEHHE TeMIepaTypel 1 mMomp 1.1.1.2 —
TeTpaTOpP3TaHa B pe3ylbTaTe aInadaTHIecKoro MOHH-
KeHHA JaBineHuA (3¢ ekt Koy - TomcoHa) ¢ 2 110 1

aT™M. JI14 sToro BemecTBa Cp=1039.2 5"“‘; H
K2 -

P .
'ﬁJ ——1469 2%
@ )y

amiM - K2

4. JTaBaeHHe HAT OJHHM MOJE H>Oy; YBETHUHIH OT
P=101325 ITa 10 P»=1.01325*108 [Ta npH TemmepaType
25°C. Onpegemuts A4S, AU. 4H, u AF 1114 3TOr0 Ipo-
IIECCa, €CITH MOJIBHBIH 00beM BOIBI H KO3(PQHITHEHTOM
TEPMHUYECKOTO paCcIIHPEHHA 3aBHCAT OT JAaBICHHA KakK

V=a+b*p+c*p, rie a=18.066 2 h=-7.15*10"

MOIs

4o = 6*%108 9 g a*Vo=d+k™p, T1ie

MOTL - aMM MOAL- amu”
=A% 2 LA W COOTRET-
MoTe- K Mods- K - amu
CTBCHHO.

5. Kycouek MHHKA Maccoi 5 T OpOCHTH B CTaKaH ¢ pa30as-
JICHHOM COMIHOH KHCIIOTOH IpH 296 K 1 o0meM 1aBme-
HuH 1.1 at™m. PaccunTaTes paboTy COBEPIICHHYE) CHCTE-
MOH B Pe3yIbTaTe NPOH3OMIEINIEr0 IPOLEcca.



5.2.3.

]

Bapuanrt 1

. CMech rasos, cogepxamad 95 moms % H:O u 5 mons % Ha., Harpeparot 1o T=1500 K.

byaer mH paBHOBeCHAA CMECh pearHpoBaTh ¢ MeTaumHdeckuM Co ¢ oGpasoBarueM CoO
IIPH 3TOH TeMIepaType. €CITH H3BECTHEI CIEAYIONIHE JaHHBIE!

CoO(tB) = Co(TB)+1/204(ra3) AG%;500= 128.472 K J[3K/MOIIb.

H>O(ra3) = Hy(ra3)+1/20:(ra3) AG 1506= 164.465 KJ[K/MOIb.

Ecin Oyzaer. To CKOIBKO OKCHAA KoOalbTa MOMYUHTCA H3 1 KT METATHYECKOTO KO-
6anbTa (Mc,=58.93 1/M01IB) IPH NPONYCKAHHH Yepe3 HETO Ta30BOH CMECH. COCTOAMIEH
u3 95 Mo H>O 1 5 mome Ho? ['a30By0 CMECH MIPONMYCKAKT HACTOIIBKO MEICHHO,
HACKOIIBKO 3T0 HEOOXOIHMO I JOCTHKEHHS PABHOBECHA B CHCTEME.

. IIpn 25°C K, cTaHzapTHOE H3MeHeHHE (yHKIHH [ HG0ca peakuu JHCCOHAHH

N>04(ra3)=2NO0»(ra3) paBHo 4902.98 Jl3/Monb. ONpeJeTHTh CTENEHb JHCCONHAIHH
N2O4 mpH 3T0H TEMIEpPAType B CTAHIAPTHBIX YCIOBHAX. ONpPEIeTHTE CPEIHIOK MOIEKY-
TAPHYIO MACCy ra30BoH CMECH. 00pa3yIoIyrocsd B pe3ynbTare Jucconnanui N>O4 npH
50 C. ecnH i yKazaHHOH peakuud AH = 57.266 k[/MOIb.

. Mexny xomnoHeHTaMH A H B oGpasyrorcs:

XHMHYECKOe coeJHHEHHE A>B (HHKOHTPY3HTHOE MIaBneHHe AsB <L +A;Bj3);
XHMHUECKOE COeIHHEHHE A;B3 (KOHTPYIHTHOE IIIABICHHE):

TPAHHUHBIH TBEpIBIH PAacCTBOP ¢ (HHKOHIPY3HTHOE IUIABIEHHE ¢ <L+ AsB):
TPAaHHYHBIH TBEPIBIH PacTBOP P (KOHIPY3HTHOE ILTABICHHE).

B cucteMe mpoTekaeT 3BTeKTHUECKad peaknusa: L& AxBs +

HapucoBaTs gHarpaMMy COCTOAHHA B KOOPAHHATAX «7-xp»

. IIpu 0°C u o0meM gaBaeHHH 760 MM PT. CT. TEILIOTEL HCIIAPEHHA H IIABICHHI BOIBI

PaBHBI COOTBETCTBEHHO 2489 .48 1 333.46 JIx/T. JlaBneHHE MapOB HaJ YHCTOH KHIKOI
BOJIOH IIPH 3TOH TeMIlepaType paBHO 4.58 MM pT. ¢T. ONpeaeIuTh JaBICHHE [IapOB HAJ
YHCTOH TBepAOH BogoH npH — 15 °C.

10



TeopeTH1ecKHe BONPOCH] K KOIIOKBHYMY
«IlepBoe HAYMAJI0 TEPMOIHHAMHKH. TepMOXHMHA»

1. OcHOBHEI® OHATHA XHMHYECKOH TEPMOZHHAMHEH. TepMOIHHAMETE-
CKAf CHCTeMa (H3OIHpOBaHHAY, 3aMEHYTafd, OTKPEITAd); COCTOAHHE CHCTEMBI,
nponecc (00paTHMELR, HeoDpaTHMEIH, THETHIE CKHI ), CBOHCTEA CHCTEMEI (3KC-
TEeHCHEHBIE, HHTEHCHBHEIE ), BHYTPeHHAA 3HEPrHEA, TeIUIoTa, paboTa; ceolicTEa
{byHEIE) COCTOAHAA H MaTeMaTHIeCKOE ONHCAHHE H3MEHEHHS 3THX CBOHCTE,
[IEPELIH 3aK0H TEPMOIHHAMHEH H €0 PasIHIHEIE (OPMYyIHPOBKH, aHAIHTH-
TeCKOe BEIPAKEHHE [IEPEOT0 3aK0HA TEPMOSHHAMHKH I8 Pa3IHIHEIX CHCTEM;
poms Tpymoe KO Maiiepa u JI. [moyas B dopMyTHPORAHHE 3TOTO 2AKOHA.

2. IlpEMeHeHHE NEPBOTO 3aK0HA TEPMOTHHAMHKH /19 aHAIH3A Pa3THIHEX
00paTHMBIX OPOLECCOB (H30TEpMHTECKHHA, H30XOPHISCKHA, H300apHIe CKHE
H agHabaTHIecKHH) ¢ VIacTHEM HISATBHOTO Taza. AHATHTHYEeCKOo: H TpadH-
TeCcKOe NpeAcTaBIeHHe MHEIHIECKHX nponeccos. PacgeT paboTsl H TEIIOTE
E pa3IHIHBIX IPOLECcCcax H MHEIAX.

3. Kanopuaeckne kospduunents (€, . fr: wlp pHC, .. hr, - FII p) H CBH3H
MEMTY HEMH.

4. Tepmugeckue koaddumHerTE (0. B. . k) H CBI3H MeE Ty HHMH.

3. Ilpumenerse nepeoro 3aKoHa TEPMOIHHAMHEKH K CHCTEMAM, B KOTOPBIX
MPOTEKAOT XHMHYeCKHe BiaHMmonedcTeHa. [Ipasuno [ecca xak cmemcteme
MIEPEOTD 3aK0HA TepMogHHaMHEH. CoOTHOIMEHHE MeE Ty TeIUTOTAMH pPeakiTHi
[IPH NOCTOAHHOM O0BEME H MOCTOAHHOM JABISHHH.

6. CrapzapTHEIe 3HTATEIHE 00paz0BaHH| BEIIECTE, CTAHJAPTHLIE TEIUIOTEL
XHMHTECKHX peakiail (cropannd, HeATpanasanss # ap.). Ilpumeps pacaeTos
TEIUIOBHX 3D DekToR XHEMHIECKHX PeaKUHH Mo TaOIHIAM CTAHIAPTHEIX 3H-
TaNeNHA 00pa30BaHHT H CTOPAHHA BEeIIeCTE.

7. 3aBHCHMOCTE TeIUIOT PearlHi oT TeMoepaTypel. Juddepenunansaan
H HHTeTpaAIbHAT (GOpPMEl ypaBHeHHT Kupxroda.

LMS-mnardopma — He peaycMOTpeHa

5.2.4. KosutokBuym Ne 2
[IpuMepHBII IEpeyYeHb TeM
1. Bropoe Heuano TepMOAMHAMUKH
[TpumepHbie 3axanust



TeopeTHUecKHe BONPOCHI K KOLIOKBHYMY
«BTopoe HaYA10 TepMOTHHAMHKH»

1. BeogHEIe KOHIISIITHE H IpeINoCELIEH IPHHITHITA PACCEHBAHHA SHEPTHH.
CaMonpOH3EWIBHEIE H HeCaMOIPOH3BOILHEIH npouece. PopMyIHPOBEKH ETOPO-
T0 Hagana TepMoguHaMeEsH. [ Tarn Kapro. [lordatre sHETponHEH o P Knayvamyey.
AHATHTHYeCKOE BEIpAXKECHHE ETOPOrO 3aK0HA TepMoIHHAMHEH. [IpHBejeHHAR
TEIIOTA, HEKOMIIEHCHPOBaHHAA TellloTa. HaMeHeHHe 3HTPOIIHE CHCTEM, B KO-
TOPEIX IPOTEKAKT HEOOPATHMEIE IIPOLECCEL

2. O0neIHHEHHEIE BEIpaZeHHd ( aHAMHTHYeCKHE H KATOPHIECKHE ) IEpBOTD
H BTOPOTO Hadala TepMoTHHAMBEEH. O CHOBHEIE COOTHOIIEHHA TEPMOTHHAMHKH
B qubdepermmamaoM BEAe A S=AT. V. £) e S=AT. p, £). CBA36 3HTPONHEA
C TEpMHYIECKHMH H KATOPHIECKHMH K03 HITHEHTaMH.

3. HaueHeHHe 3HTPOMNHEH B IPOCTEHMINX IpoleccaX (IPHEMEepE! I CHCTe-
MEL cofepaanmeii n Moaefl HIeaTBHOTO T433); H20XOPHIECKOM, H300apHIe CROM.
H30TEepMHEIECKOM, ATHA0aTHIecKoM. HiMeHeHHe SHTPOTHHE B IPOIeccax ¢ y4ia-
CTHEM pealbHEIX T'a30B. JHIPOIHA H20TePMHEYECKOI0 CMEIIeHHA JBYX Ia20E.

39

4. M3meHeHHe HTPONHHE HHIHEHTYAILHEIX BEMISCTE IIPH HATPEBAHHEH. JH-
TpomHs (a30BEX nepexonos. Temnosad TeopeMa Hepracra. IToctymar [Liaska.
ADCOTHTEOE FHAYCHHE 3HTPONHHA. (TaEIApTHAA 3HTPONHA BeecTea. BErFmCIe-
HHe 30COTIOTHEIX 3HAYSHHH CTAHTAPTHOH 3HTPOMHE 1714 BENTECTE B PATHIHEIX
ATPeTaTHEIX COCTOAHHAX HA OCHOEE 3KCIePHMEeHTATEHEIX JaHHEX. HameHeHHE
IHTPOIIHH B XHMHIECKHK PEAKITHAL. 3aBHCHMOCTh H3IMeHEHHA JHTPOIHH B XH-
MHYeCKHX PeaKITHAX OT TEMIEPAaTyPEL

5. CTaTHCTHYeCKHH XapakTep »HTponHH. MakpockolHYeckHe H MHEpPO-
CKOIIHYeCKHE COCTOSHHA CHCTEMEI. TepMOIHHAMHYeCKAS BEPOATHOCTE. CUBAIE
IHTPONHH H TepMOTHHAMHEYE CKOH BepofTHOCTH no JI. bomsmMany.

LMS-miardopma — He mpeycMOTpeHa

5.2.5. KosutokBuym Ne 3
[IpuMepHBII ITepeYeHb TEM
1. XapakTepuctuueckue pyHKINN U TEPMOJIUHAMUYECKUE TOTEHIIHAIIBI
[IpumepHBbIe 3ananus
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TeopeTHUYeCKHe BONPOCHl K KOLTOKBHYMY
«TepMoIHHAMHIECKHE MOTeHIHAIBI
H XApAKTepHCTHYIeCKHEe ()VHKIHH B TepPMOIHHAMHKE»

1. KpuTepHn HAMPaBRIeHHOCTH CAMOIPOHIBOIBHEIX IPONECCOB B OTKPBITEIX
cacTeMax. ©@yvuxmmn [ emsvmonsia 1 [ HObca, Mx dHIE9eCKHIE CMBICT H VCIOBHT,
B HOTOPHIX H3IMEHEHHH 3THX (QVHEIHE CTAHOBATCA KPHTEPHAMH HAIIPABICH-
HOCTH H JOCTHACHHA KOHEIHOIO COCTOSHHA (pPaBHOBECHA) IPH NPOTEKAHHH
CAMOMPOH2EOIBHEIX Iponeccos. [lpumune paenoeecua [ ubbca.

2. TepmomuEaMETeckHe HoTeHHATE. PyvaknEa [HObca H [ ensMronema
KAK H30DapHO-H30TEpMHIECKHH H HIOXOPHO-HIOTEPMHISCKHE NOTEHIHAIEI
COOTBETCTEBEHHO.

3. XapaxTepHcTHYeCKHe QVHEIIHH B 00pAaTHMEIX H HeoDpaTHMEIX npo-
peccax. [lokasaTs. D19 KakHX NepeMeHHBIX DapaMeTPOE BHYTPEHHAT SHeprHd,
sETanenHd. $yvEruHHE [eneMromena # [uODca cTaHoBATCH XapaKTepHCTHTE-
CEHMH DVHEOHAMH (00paTHMEI: H3MeHeHHA cocToanng). [IpoanammssnposaTs
CBOHCTEA JacTHBIX IPOH3BOJHEIX XapakTePHCTHIECKHX (QYHKIHH. YpaBHeHHT
Maxceenma.

4 Tpaduugeckne 2aBHCHMOCTH XapPaKTepHCTHIECKHE (VHEIHH OT ecTe-
cTeeHHBIX nepemerasx: LS. ). H(S. pyu F(I. V). G(T, p).

5. 3aeHcHMocTH hyHEmHH [ enpmronsna B I HODCa oT TeMmepaTypel. Ypae-
HeHHA [ Hobca — I eapMroasma.

61

6. Crapmapraele H3MeHeHHT QVHENHHA [ HODCA B XHMHYECKHY PeaRITHIX.
3aEHCHMOCTE H3MeHeHH QyHEIHE [ HOOCA B XHMETe CKHX peakIIHaX OT TEMIIe-
parypel. [lpEMepr eparcIenng HaMeHeHrH dvermmn | wbbca ¢ Hemonez0BaHH-
eM TabIHI CTaHJAPTHEIX TEPMOIHHAMHIECKHX CBOHCTE YVIACTHHEOE PEeakuHi
(AH'g;. Sheg ® ¢, =AT)).

7. XapaxkTepHcTHIecKHe QYHKIHH II18 OTKPHITEIX TepPMOJHHAMHYECKHX
CHCTEM (C IepeMeHHEIM COCTABOM KOMIIOHEHTOEB). NHMHYECKHH MOTEHITHAIL
koMmoHeHTa. PH3HTeCKHE CMBICT XHMHYE CKOTO IOTEHIHATA 1-TO KOMIIOHEHTA.
3aBHCHMOCTE XHMHYECKOTO NOTEHITHANA KOMIIOHSHTA OT TEMIEPATYPEI H JaB-
TIeHHA.

8. TepmoguHAMHYECKHE CHCTEMBl C XHMHYSCKHM B3aHMOZeHCTBHEM
KOMIIOHEHTOE (0DmEHA covaai: HeoOpaTHMBIE HIH OOpPATHMBIE H3IMEHEHHA
COCTOAHHA). AHMHIECKOE CPOACTEO. AapakTepHCTHISCKHE (VHEDHH B peak-
IHOHHBIX cHcTeMax. CBA3b Me®E Iy XHMHIECKHM CPOACTEOM H XHMHTECKHMH
NOTEHIHATAMH PEareHTOB.

LMS-mnardopma — HE TpeTyCMOTpEeHA

5.2.6. KosutoxkBuym Ne 4
IIpuMepHBIii IepeYeHb TEM



1. XumMunueckoe paBHOBECUE
[TpumepHbie 3a1aHusI

1. YciaoBHe XHMHUECKOTO paBHOBeCHA. BEIBOI VpaBHEHHA H30TepMBl XHMHUECKOI peakIlHH,
IpoTeKaromell MeRIy Tra3000pasHEIMH BellecTBaMH. COKpalleHHOE VpaBHEHHE H30TEepPMEI
XHUMHUeCKOII peakiii. TepMoJHHAMHUECKOe ollpeieleHe KOHCTAHTE] paBHOBecHS K. CBAE K,
C KOHCTAHTaMH paBHOBecHA K. H K.

2. BrIROJI ypaBHEHHS H30T€PMEI TeTePOTeHHOH XHMHUeCKOH peakIiHH, MpoTekaromel MexIy
TBEPIABIMH H Ira3000pa3HBIMH BellecTBaMH. CoKpallleHHOe YpaBHeHHe H30TepPMEI IeTeporeHHOoN
XHMHYECKOI peakiiHi. KOHCTaHTHI paBHOBECHA K, TeTepOoreHHOH XHMHUYECKOH pPeaKIlHH.

3. IloHATHE O IIOJOXKEHHH paBHOBeCcHA. KoNuecTBeHHAsd OLEHKA IIONOXKEHHS PAaBHOBECHA.
[TpuHOun cMemeHnd paBHoBecHq Jle IlTaTenre. BinsdHHe pa3nHYHBIX (DAKTOPOB Ha MONOKEHHE
PAaBHOBECHA

4. BimgHHe J1aBIeHHs HA IOI0XKeHHe PaBHOBECHA XHMHIYECKOH peaKIlHi.

5. Bmugane no6aBOK HHEPTHOTO Taza Ha TTOT0KeHHe paBHOBRECHA XHMHYECKOH peaKITHH.

6. BimAHHe TeMIlepaTyphl Ha paBHOBeCHE XHMHUYECKOM peaKIlHH. BEIBOI ypaBHEHHA H300aphl
Baut To¢da. BrmumncieHHA TeMIepaTypHOH 3aBHCHMOCTH KOHCTAHTHI paBHOBecHA K, ¢

HCIOIB30BAHHEM TAOIIHITL CTaHOaPTHBIX TEPMOIHHAMHYECKHX CBOIICTB VUaCTHHKOB Pea]ﬂ.ﬂ{ﬁ (
o L

AH o5 Ses 1 Cp = f(T)).

7. PacueT BBIXOIa IIPOOYVKTOB B pPa3sIHYHBIX XHMHYECKHX peaKOHAX C HCIOIb30BAHHEM

XHMHYECKO ]'[E.'peMEHHOF] H Bblpa}I{EHHfI J7I1 KOHCTAHT paBHOBECH.

LMS-mnardopma — HE TpeTycCMOTpEeHA

5.2.7. KosnoxkBuym Ne 5
IIpuMepHBIii IepeYeHb TEM
1. I'ereporenHoe paBHOBECHE
[IpumepHble 3a1aHMs
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1. ToMoreHHEIe H TeTeporeHHBIe CHCTeMBL. OmnpeeneHne ¢a3sl no [udocy u Ban gep Baadscy.
TToHsTHE COCTABIAIOIIEH H KOMIIOHEHTA. UHCIIO cTemeHeil CBOGOIBI reTepOreHHOH CHCTEMEL.

2. VcrioBHe TeTepOreHHOTO paBHOBeCHS B JBYX(a3HOH JBYXKOMIIOHEHTHOH cHCTeMe Oe3
IIPOTeKaHHA XHMHUESCKHX peaklHil. YCIOBHe TeTeporeHHOIO paBHOBeCcHA B ITonH(pa3HON
MHOTOKOMIIOHEHTHOH cHcTeMe 0e3 NpoTeKaHHd XHMHUYECKHX peakIHil - cHCTeMa ypaBHEHHIl
I'uGoca.

3. ITparumno (a3 T'uGdca u ero BEIBOS.

4. @a30Bble IlepeXosl H HX TepMOIHHAMHYecKad KIacCH(HKamHA no DpeHdecTy. Da3zoBHe
Ilepexosl [IepBOro H BTOporo poaa. I'padudeckoe H3o0pakeHHe (pa30BEIX IePeX0I0B.

5. VpaeHeHne (a3oBrX nepexonoB Kaayzmyca-KiaamefipoHa u ero BeiBoAa. PazmuuHeie (popMel
ypaBHeHNA (Pa30BEIX Mepexoaor Knay3uyca-KnanefipoHa.

6. I'eomeTpudeckasd TepMOOHHAMHKA H JHAIPDAMMEBEL  COCTOSHHA. TepMOIHHAMHUYECKOe
000CHOBaHHe JHarpaMM COCTOAHHA OJHOKOMIIOHEHTHBIX CHCTEM.

7. IIpHMepEl AHATPAMM COCTOAHHA OJHOKOMITOHEHTHBIX CHCTeM: BOJBL, YITIEKHCIOTO ra3a, Cepsl,
u Qocdopa. OOpaTHMEIe U HeoOpaTHMEIe (paz0BEIe IIepeX0Ibl B OTHOKOMIIOHEHTHBIX CHCTeMax:
YHAHTHOTPOIIHA H MOHOTPOIIHA.

8. TepMomHHaMHYecKOoe OOOCHOBaHHe JHArpaMM COCTOSHHS [BYXKOMIIOHEHTHBEIX CHCTEM.
Pasmmubble NpHMEpPH IHAIPDAMM COCTOSHHS IBYXKOMITOHEHTHBIX CHCTeM Oe3 00pa3oBaHHA
XHMHUECKHX COeJHHEHHIH: ¢ HEOIPAaHHYEHHOH pacTBOPHMOCTBI0 B TBEPIOM H JKHIKOM
COCTOAHHH; C OTIPAaHHYEHHOH pACTBOPHMOCTBI) B TBEPIOM COCTOAHHH (3BTeKTHUECKOIO H

IEepPHTeKTHUECKOTO THIIA).
LMS-mnardopma — He IpeTycCMOTpeHa

5.2.8. KostokBuym Ne 6
[IpuMepHBIN IIepeYeHb TEM
1. TepmoauHaMuKa pacTBOpPOB
[IprmepHBbIe 3anaHus
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1. TloHATHE — HCTHHHEBII pacTBop. COCTaB pacTBOpa. CIIOCOOB! BEIPAKEHHI KOHIIEHTPAIIHil
KOMIIOHeHTOB PacTBOpa (MOTBHAA JOMA X;, MOIIPHOCTE ¢;, MOLSITBHOCTE 1;).

2. TepmoanHaMHYecKHe (DYHKIIHH CMeIleHHsS KOMIIOHeHTOB. [TOHATHe HIealbHOI0 pacIBOpa.
3Menenne sHeprun [m66ca AG™ mpu 00pa3oBaHHH HOSATRHOTO PACTBOPA. H3MEHEHHE
SHTPOIHH CMeleHHt AS™™, ma3MeHeHHe APYrux (QyHKmmin AU, AH™™, AV™™ npHu uaealbHOM
CMellleHHH KOMIIOHEHTOB.

3. TTapuuaneHBIe MOJIBHEIE BEIHUHHEL, CIIOCOOH HX opefeneHHd. Y paBHeHHe [ 16Gca-Trorema.
4. JTaBleHHe HACBIIIEHHOTO Iapa KOMIIOHEHTOB HaX pacTBOpoM. TepMoIMHAMHUECKHII BEIBO]
3akoHa Paymq u 3axoHa I enpH.

5. HneanpHasa pacTBOPHMOCTE T'a30B B KIIKOCTAX. lmeansHas pacTBOPHMOCTE TBepPIBIX Tel B
KUIKOCTAX, BEIBOZ yparHeHHA llIpenepa.

6. II3MeHeHHA TeMIleparyp KHIIEHHA H 3aMep3aHHd pacTBOPOB. TepMOTHHAMHYECKHII BERIBOZ
KPHOCKOIIHYECKOH H 30YIHOCKOIHYECKOI IOCTOAHHEIX.

7. OcMmoTHUeCKOe JaBIeHHe pacTBopa. TepMoanHaAMHUSCKHI BEIBO ypaBHeHHI BaHT-I odda.

8. PeanbHble (HeHJealbHBIE) pacTBOPHL. I[I0NOKHTeNbHBIE H OTPHLATENbHBIE OTKIOHEHHS
peanpHBEIX PacTBOPOBR OT 3aKoHa Payis, HX NpHUYHHEL AKTHBHOCTE H KO3((HIIHEHT aKTHBHOCTH
KOMIIOHEHTOB pacTBopoB. CTaHJapTHBEIE COCTOAHHA U1 PacTBOPUTEII H PacTBOPEHHOIO
BemlecTBa. Ompe/elleHle aKTHBHOCTH H KO3 (HIIHeHTOB AKTHBHOCTH.

9. PaBHOBecHe XKHIKOCTb — IIap B OHHApHBIX cHcTeMax. 3akoHBI KoHOBa1oBa. A3eOTpOIHEIE

pacTBopEL [TpaBito peruara. [leperoHKa IeTyIHX KHIKHX cMeceit.

LMS-mnardopma — HE TpeTyCMOTpEeHA

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHII IPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUIINHE MOLY 15

5.3.1. Dx3amen

CnucoK npuMepHBIX BOIIPOCOB

1. [TonsiTre naeanbHOTO pacTBOpa. TepMoarHaMudecKkue PYHKIIMH CMEIICHHSI KOMIIOHEHTOB
npy 00pa30BaHUU UJICATBLHOTO pacTBOpa. BbIBOA BhIpaXeHUs JUIsl XUMUUECKUI MOTEeHIIMAIa
KOMIIOHEHTA B HJICAJIbHOM pacTBope. TepMoaMHaMHUYECKUd BBIBO 3aK0oHa Pays.

2. DHTponus Kak QyHKIUS COCTOsIHUS (aHaIu3 00patuMoro nukia KapHo u nmpon3BoIsHOTO
nukia). O0beIMHEHHOE BRIPAKEHHE TEPBOTO U BTOPOTO Hadajaa TepMoauHaMuku. CBs3b
SHTPOIUHU C TEPMUYECKUMHU U KaJTIopruaecKuMu Kodddurmentamu. OCHOBHBIE COOTHOIICHUS IS
sHTponuH B AuddepenHnanbHoM Buae. CTaTUCTUUECKHUM CMBICT SHTPOIIHH.

3. Kputepuu pa3BuTHSI CaMOIIPOU3BOJIBHBIX MPOILECCOB U TOCTHKEHUSI COCTOSIHUS
paBHOBecHUs B u300apHo-u3otepmuueckux (P, T=const) u H30XOpHO-U30TEPMUUECKUX CUCTEMAX.
Oynknuu ['m66ca u I'enbmronbiia, ux Guzndeckuit cMbicil. [ToHsITHE XapaKTePUCTUIECKUX
bynkuwmii (Ha npumepe F u G). O6ocHOBaTh 1 n1300pa3uTh rpaduueckue 3asucumoctu F u G ot
napametpoB coctosinus (T, V unu P)
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4. IlepBoe HayanoO TEPMOJAMHAMUKU. AHATUTUUECKUE U KAIOPUUECKUE BBIPAKEHHUS IIEPBOTO

Hayaja tepMoauHamMuku. Kanopuueckue ko3¢ GULINUEHTHI, X (PU3NUECKUIA CMBICII U CBS3b

Mex 1y HUMU. MumrocTpanysi IpUMEHEHUs! CBSI3U MEX]Ty KaJIOpUUECKUMU KO3(PPUIIUEHTaAMHU B

TCPMOANHAMUKE.

5. YcnoBust paBHOBECHSI B MHOTOKOMIIOHEHTHOM MHOTOda3Hoi cucreMme. [Ipasuio da3

['n66ca. BeiBon ypaBHenust Knaysuyca-Knanelipona jist arperaTHBIX IEpEXo10B B ABYX(a3Hoi

OJTHOKOMITOHEHTHO} cucteme. Pasnuunbie popmbl ypaBHenus Knaysuyca-Knaneitpona.

Juarpammbl cocTostHES ocdhopa U cepbl. DHAHTHO- U MOHOTPOIIHBIC MTOTUMOP(HBIS

[IPEBPALLICHUS.

LMS-nnatdopma — He nmpeycCMOTpeHa

5.4 Conep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUSAIM
BOCIIMTATEIbHOM JeSITeJIbHOCTH

Hanpasnenue Bun Texuonorus KoMmrere PesynbTar KonTposabHo-
BOCITUTATENFHOW | BOCHHUTATEIBHOW | BOCHHTATEIHHOU st Bl Oll€eHOYHBbIEe
JeSITeNIbHOCTH JeSITeNIbHOCTH JeSITEJIbHOCTH o0OyueHus MeponpusTHS
Texnonorus OIIK-1 -3 KoHTpoibHas
OPMHPOBAHHUS abora Nel
y4eOHO- (bopwmp p
YBEPEHHOCTH U
HCCIIEIOBATENbCK
[Ipodeccronansu TOTOBHOCTH K
asi, Hay4HO- .
0€ BOCIIMUTAHHE CaMOCTOSITEITLHOM
HCCIIeIOBATENbCK .
s YCIEITHOM
npoQecCuoHaAIIbH

OU TeITeNbHOCTHA
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