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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb MUCHUIUIMHBI — pPa3BUTHE U YIiayOJleHHWe 3HaHUK B 00JacTH XUMHUYECKON TEpMOIUHAMHKHU M
KUHETUKU; (OPMHUPOBAHHE OCO3HAHHON HEOOXOIUMOCTH 3HAHUN 3aKOHOB M METO0B (PU3NYECKON XUMUHI
[pU peLIeHUH MPOoOJIeM, BOSHUKAIOUINX B X0/1€ NPO(ECCHOHANTBHOMN 1E€ATEIbHOCTH.

3a1auy JUCUUIUIMHBL
. U3yueHHE 3aKOHOMEPHOCTEH NpPOTEKaHUs (PU3MKO-XUMHYECKHX IPOIECCOB C TOYKH 3PEHHS
HaIpaBJIeHUs, OJHOTHI, CKOPOCTH M MEXaHHW3Ma B TOMOTEHHBIX U T€TEPOTEHHBIX CUCTEMAX;
. (dbopMupoBaHUE YMEHHS BBIOJIHATH TEPMOJMHAMHYECKHE PACUYETHl B PA3IMYHBIX OOJACTSIX
TEeMIIepaTyp;
. (dbopMupoBaHUE YMEHHS OMUCHIBATh KHHETHKY (DU3UKO-XMMUYECKUX MPOIECCOB.

1.2. U3yuaemblie 00bEKTHI U CIUININHBI

HpeILMCTOM OCBOCHU NUCHUIIJIUHBI ABJIAIOTCA CICOYIONUC OOBEKTHI:

° OCHOBHBIC MCTOBbI (bI/I3I/I‘-IeCKOf/'I XHMUU,

° 3aKOHbI TCPMOIWMHAMUKU U KUHCTUKH,

° q)HSI/IKO-XI/IMI/I‘-ICCKI/Ie npouecChbl, TOMOICHHBIC U ITCTCPOIrCHHBIC B3aHMOﬂCﬁCTBHH.

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. IlnanupyemMble pe3yJbTaTbl 00yUYeHUs 10 JTUCHHILIMHE

Nupukatop nocTmkeHus
[Inanupyemsbie pe3yiabTaThl

K Wnpexc 6 KOMIIETEHLIUH, C KOTOPBIM Cpencria
OMIICTCHIA MHIUKATOpa OOYHCHH IO TNCLHUILTNHE COOTHECCHBI INIaHUPYEMBIC OLICHKH
(3HATH, yMETS, BIaACTh) pe3yIbTaThl 00y4YeHUs
OIIK-1 N/-10IIK-1 [3naer Teopuro U OCHOBHBIE |3HAET TEOpHIO U OCHOBHble |KoHTpoibHas
3aKOHBI (PU3MUECKOI XUMUH, [3aKOHBI B 00J1aCTH pabota

OCHOBHBIC 3aKOHOMCPHOCTH
(1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX
poneccCoB, IMPOTCKAOIIUX B
Pa3JIMYHBIX CUCTEMAX

C€CTCCTBCHHOHAYYHBIX U
O6H_ICI/IH)K€HCpHLIX
JUCLIMITIINH




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHeTeHHHﬂ HHIUKATOpa O?;ZiiH;thTﬂbngﬁzggli};e COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-1 MJI-20I1K-1 [YMeeT ucmoip30BaTh ‘YMeeT UCIIOIb30BaTh NunuBuayansH
3aKOHBI (PU3NUECKON XUMUH |(DU3HUECKUE 3aKOHBI 1 o€ 3a7aHue
B CBOEH MPO(ECCHOHATBHON [MPUHIUIIBI B CBOCH
eI TeNbHOCTH, npodeccuoHaIbHON
SKCIIEPUMEHTANIbHbIE eI TeNbHOCTH,
METO/Ibl OTIPEIETICHUS PKCIIEPUMEHTAIbHBIE METO/IbI
(U3UKO-XUMUYECKUX orpeneneHus Gu3nKo-
CBOJCTB HEOPraHUYECKUX U |XUMUYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB, HEOPTaHUYECKUX U
MIPOBOJIUTH U3MEPEHUE OpPraHUYEeCKUX BEIIECTB,
OCHOBHBIX (PH3UKO- [MPOBOAUTH U3MEPEHHE
XUMHYECKUX BEJTUYHH. OCHOBHBIX 3JICKTPUYECKUX
BEJIMYMH, ONIPEIENATh
apaMeTpbl U XapaKTePUCTUK
PIIEKTPUYECKUX U
3JIEKTPOHHBIX YCTPOMCTB.
OIIK-1 MJ1-30I1K-1 |Bmageer HaBEIKaMHu Brnaneer HaBbIKaMHu 3aruTa
HCII0JIb30BaHMs METOJIOB TEOPETHUYECKOTO U maGopaTopHoi
(bu3nUecKoi XUMUH IS DKCIIEPUMEHTAIBHOTO paboTHI
TEOPETHUECKOTO U WCCIIeJOBaHUs 00BEKTOB
PKCIIEPUMEHTATBHOTO podeccuoHaIbHON
rccienoBaHus 00bEKTOB NeSITeTbHOCTH
npoQeCCUOHATTLHOM
e TEIbHOCTU
3. O0beM U BuAbI yueOHOI padoThI
Pacnipenenenue
. Bcero 110 ceMecTpaM B Jacax
Bun yuebHoit paboTh
4acoB Howmep cemectpa
5
1. [TpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 54 54
HUE TEKYLIEro KOHTPOJISl yCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- nexuuu (JI) 18 18
- taboparopHeie padoTsl (JIP) 16 16
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APYTUE 16 16
BHIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb camocTosTeIbHON paboThl (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamoctosrensHas pabota ctyaentoB (CPC) 54 54
2. IlpomexxyTouHast aTTecTarus
DK3aMeH
JuddepenmpoBanHbiii 3aueT
3auer 9 9
Kypcosoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCIIATUIHHBI 108 108




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

5-i1 cemecTp

Xyumudeckas TCPpMOJIUHAMHUKA

22

Tema 1. [lepBblil 3aK0H TEPMOAMHAMUKU.
TepMoXUMUUECKHE pacueThl

OCHOBHBIE MOHATHS U ONPEACTICHHUS] XUMHUUECKOI
TEPMOAVNHAMUKH. BHYTpeHH:s 3HEprus, SHTaNbINA,
TerutoTa, padota. [1epBbIit 3aKOH TePMOAMHAMUKH. 3aKOH
['ecca, cnencrBus u3 3axoHa ['ecca. Tepmoxumus.
TennoemkocTh. PacueTs! TemnoBbIX 3¢ GeKToB
XUMHYECKUX PEAKIINH, TETIOTHI arperaTHbIX
MpEeBpAIICHU TIPU PAa3IMYHBIX TEMIIepaTypax.
3aBUCUMOCTH TEIUTOBBIX 3()()EKTOB MPOIECCOB OT
Temnepatypsl. BeiBoa u ananus YpasHenust Kupxroda.
Tema 2. Bropoii 3axoH Tepmoanaamuku. OnpesiencHue
HaIpaBJICHUS IPOLIECCOB

CamMorpou3BOJIbHBIE M HECAMOIIPOU3BOJILHBIC TTPOLIECCHI.
DopMyJIUPOBKHA BTOPOIO 3aKOHA TEPMOJAMHAMUKH.
Ourponus. [[puMeHeHne SHTPOINU KaK KPUTEPHUs]
paBHOBECHS U HANIPABJICHUS IPOIIECCOB B
M30JIMPOBAHHOM cucteme. TpeTuil 3aKoH
TepMOAMHAMUKU. DHeprus ' mb0ca. DHeprus
['enpMromnpia. XuMuueckuil noteHuan. Ou3ndeckui
CMBICT 3TUX BennunH. [I[pumeHenne sHeprun [ m66ca
SHepruu [ enbMrosnplia B KauecTBE KPUTEPUEB
HaIpaBJIeHHOCTH MIPOLIECCOB B M30TEPMHUUECKUX
cucreMax. OyruTUBHOCTb.

XUMHUECKOE PaBHOBECUE

Tema 3. KoHncTanta paBHOBeCHS U MOJHOTA MIPOTEKAHUS
mporuecca

JluHamMuuecKkast ¥ TEPMOJMHAMUYECKAs XapaKTEPUCTHKHI
paBHOBecHs. KoHCTaHTa paBHOBECHSI XUMHUYECKOM
peakium 1 coctaB cUCTeMbl. CrIocOOBI BRIPAKEHUS
KOHCTAHTHI PABHOBECHS B TOMOTEHHBIX U T€TEPOTCHHBIX
cucreMax. Brluncienue coctaBa paBHOBECHOM CUCTEMBI,
BBIX0/1a IPOAYKTA, CTEIIEHU MPEBPALLEHHUS HCXOTHBIX
BewlecTB. [IpuHLIUI CMeleH!s] paBHOBECHS.
3aBUCUMOCTb KOHCTaHThI PABHOBECHSI OT TEMIIEPATYPHI.
YpaBHEHHS N300apbl U H30XOPbl XUMUYECKOH peakiuu.
TepMmonuHaMuyeckuii 3aK0H iercTBust macc. Koncranra
paBHOBECHS U CTAaH/IApPTHOE M3MeHeHHe YHepruu [ nboca.
Pacuer nuzmenenus suepruu [ m60ca 1 KOHCTaHT
paBHOBECHS IS PA3IMYHBIX TEMIIEPATYP,
MpUOTMKEHHBIE METObI pacyeTa KOHCTAHTBI
paBHOBECHSI.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

KuHeTnKa XUMUYECKUX PEAKIUNA

4

6

16

Tema 4. KuneTnka roMOTe€HHBIX peaKIuii

OcHOBHBIE TOHATHS (POPMATEHON KUHETHKH.
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHN peaKuu OT
KOHILICHTPALlMK PEarupyroUIuX BEIIECTB.
MoneKyJIIpHOCTD U NMOPSANOK peakuuu. Kunetnueckue
ypaBHeHHs (quddepeHnnanpHble U HHTErpaIbHbIE)
peaknmii nenoro nopsaka. Ilepuon nomynpespamnieHus.
Tema 5. 3aBUCMMOCTB CKOPOCTH XUMUYECKON peaKInu
0T TeMIepaTypsl. MeToabI OIpeaeIeHNsT KHHETUYECKUX
KOHCTAHT

OKCIIEpUMEHTAIbHBIE METOABI OIIPEIEICHUS CKOPOCTH U
MOpsiiKa peakuK. 3aBUCUMOCTb CKOPOCTH U KOHCTAHTBI
CKOPOCTH PEAKIMH OT TEMIIEPATYphl. Y paBHEHUE
AppeHnyca. DHeprusi akTUBalMK IIPoLiecca, ee
¢bu3nuecKuii cMbICI. MeTobI ONIpeIeNICHNs YHEPTUH
aKTUBALUH.

Kuneruka TE€TCPOICHHBIX IMTPOLECCOB

Tema 6. O0mmume npeacTaBIeHUs O KWHETHKE
reTepPOreHHBIX MPOIECCOB

Oco0EHHOCTH reTePOTreHHBIX MPOILIECCOB, CTAAMHHOCTD.
CooTHoleHNEe KUHETUYECKUX U T (HYy3nOHHBIX
(akTOpOB CKOPOCTH Mpoliecca, KHHETUYECKas U

Qg Qy3noHHas 00JIaCTH MPOTEKAHHS T€TEPOTeHHOTO
pouecca.

Jluddy3us, nepolif n BTOpoii 3akoHb Duka.
Koaddurment nuddysun. I'ereporenssie nporeccsl npu
CTallMOHApHOM KOHBeKTUBHOM nuddy3un. Kuneruka
pacTBOPEHUS TBEPJIOTO TeJa B KUAKOCTH. Y paBHEHHE
[[lykxapesa.

Tema 7. Tomoxumudeckue peakiuu. AncopOnus Ha
MOBEPXHOCTH TBEPOIO Teja

KuHeTnka npoueccos, CBSI3aHHBIX ¢ 00pa30BaHHEM
HOBBIX (pa3. TOoMmoXMMHYECKHE PEaKIINH, 0COOCHHOCTH MX
POTEKaHUs. Y paBHEHUS CKOPOCTH Ipoliecca JUIs
pa3IMYHOTO YKCIIa 3apoAbIIel HOBOH (a3bl. YpaBHEHUE
Epodeena.

Teopust ancopbuuu Jlenrmropa. BeiBo n30Tepmbl
MOHOCIIOMHOM ancopO1uu JIeHrmiopa.
[TonmumonexyspHast ancopOouus. JKCrepuMeHTalbHbIE
METO/Ibl ONPEAEICHHS aICOPOLIMN U HAXOXKACHHUE
KOHCTaHT a/1copOunonHoro paBHosecus. [Ipupona
aIcCOpOITMOHHBIX cril. Du3nyecKkas 1 XuMHUIecKast
azicopOIusi. 3aBUCUMOCTH aJICOPOIIMU OT TEMIIEPaTyPHI.

HUTOI'O no 5-my cemecTtpy

18

16

16

54

NTOI'O no nucruiuinee

18

16

16

54




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

Ne
_ HanMeHoBaHUe TeMbI NIPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS
1 [IlepBslii 3akoH TepMoanHaMUKU. Tepmoxumuueckue pacdersl. Pacyer TernoBeix 3 QexTo
peakiuil B CTaHAAPTHBIX U HECTAHJAPTHBIX YCIOBUAX
2 [Bropoii 3aKOH TepMOIMHAMUKHU. DHTponusa. JHeprus [ uo60ca. OnpeneneHne HanpaBICHAS
[IPOTEKaHUS peaKLu1
3 | Xumuueckoe paBHOBecHe. Pacuer KOHCTaHThI paBHOBECHS
4  |BriuucieHue cocTaBa paBHOBECHOM CHCTEMBI U BBIX0/1a IPOAYKTa pEaKLIUU
5 |[Kunetuka roMoreHHsIx peakuuii. OnpeneneHne KHHETHYECKUX XapaKTEPUCTHK MPOCTHIX
OJHOCTOPOHHMX PEaKIUU
6  [Meronbl onpeneneHus Nopsiika peakun
7 |3aBUCUMOCTBH CKOPOCTH XMMUYECKUX PEaKIUi OT TeMIepaTyphsl. PacueT aHepruu akTuBauuu
8  |KuHeTHkKa reTeporeHHbIX peaKiHii

Tematnka MpUMEPHBIX JTA00PATOPHBIX PadbOT

Ne
LIL HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI
1  |Onpenenenue TEIIOTHI PACTBOPEHUS XOPOILO PACTBOPUMBIX COJIEH
2 [A3yueHue XMMHYECKOTO PaBHOBECHSI B TETEPOr€HHON CHCTEME
3 |OnpenencHue nopsiaKa rOMOT€HHON XUMUYECKON peaKkliuu
4  |M3ydeHune KHHETHKH PA3JIOKEHUS KapOOHATOB METAIJIOB




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 ApTtéMOB A. B. ®usnyeckas xumus : yueOHUK 17151 By30B. MOCKBa : 15
Axanemus, 2013. 284 c. 18,0 ycn. neu. 1.

2 3umon A. ., Jlemenko H. ®. ®usndeckas Xumust : y4eOHHK JIJIsI BY30B. 10
Mocksa : Xumus, 2000. 317 c. 20,0 ycnu. ned. .

3 Crpombepr A. I'., Cemuenko /JI. 1. ®usndeckast Xumust : yIeOHHUK JIJIs 152

BY30B. 5-€¢ n31., uctp. Mocksa : Beicmr. mik., 2003. 527 c.




2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

KpaTkuit cnpaBouHuk (pu3uko-xuMudeckux Bennuud / bapon H. M.,
[TonomapeBa A. M., PaBuens A. A., Tumodeena 3. H. 10-e uzn., ucnp. u
nor. Mocksa : Anbsiae, 2019. 238 c. 15,0 ycn. meu. 1.

Kynapsmos U. B., Kapetaukos I'. C. COopHUK IpUMEpOB U 33134 110
¢du3nuecKoil XuMun : yaeOHOe Tocodue A By30B. 6-€ u3J., nepepad. u
non. Mocksa : Anbsiae, 2017. 527 c.

11

Ousnueckas xumus. [[puMeHenne pacu€THBIX METOJOB B XUMHUYECKOM
TEpMOJIMHAMUKE : yueOHoe rmocodue i By3os / baxupesa O. U.,
Coxkonosa M. M., Ilan JI. C., Xoasmes H. b. Ilepms : U3a-so [II'TY,
2008. 219 c.

287

dusnyueckas XUMHsL. XUMUUECKas TEPMOJAMHAMUKA U XUMUYECKOE
paBHOBecHe : yueOHoe nocodue / baxupesa O. 1., CokonoBa M. M., I1an
J1. C., Xonsmes H. b. Tlepms : U3a-so [THUITY, 2020. 235 c. 14,75 yca.

1cY. JI.

15

2.2. llepuoanueckue u3aaHus

| He ucnons3yercs

2.3. HopmaTUBHO-TeXHHYeCKHE U3TAHUS

| He ncnone3syercs

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO TUCHUIIIMHBI

| He ucnons3yercs

4. YueOHO-MeTOAUYECKOE 00ecnieyeHre CAMOCTONATeIbHOI padoThI CTy/leHTa

| He HCIIOJIB3YCTCA

6.2. DiieKTpOHHAas1 y4eOHO-MeTOAu4YecKas JuTepaTrypa

Bun nutepartypst

Ccrlika Ha
nH(pOPMAITMOHHBIN pecypc

HanmenoBanue
pa3palboTku

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOIHBIN JOCTYI)

JomostauTenbHas [Akynosa HO. I1. ®uznyeckas http://elib.pstu.ru/Record/lan |ceTs MHTEpHET;
nmiTepaTypa xumust. Teopus u 3amaun / Axynoa [RU-LAN-BOOK-139289  |aBTOopm3oBaHHBI
1O. I1., U30toBa C. I'., [Ipockypuna TOCTYTI
O. B., Uepenkosa U. A. - CaHkT-
[leTepOypr: Jlans, 2020, 228 c.
JlonostuTenbHas |[baxupesa O.U. @usnueckas xumus. |https://elib.pstu.ru/Record/R |cers UnTEepHET;
uTepaTypa XuMudeckas TepMOJIMHAMUKA U UPNRPUEelib7635 CBOOOJIHBIN JTOCTYTI

XUMHUYECKOE paBHOBECHE : ydeOHOe
nocooue / baxupesa O. 1.,
Cokonosa M. M., ITan JI. C.,
Xonames H. b. Ilepmsb : M3a-Bo
[THUITY, 2020. 235 c.




Bun nutepartypst

HaumenoBanue
pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

MeTtoaudeckue
YKa3aHUS I
CTYJICHTOB I10

CoxkoixoBa M. M. ®usnueckas
XUMMU. OCHOBI)I XHMH‘IGCKOﬁ
TCpMOI{I/IHaMI/IKI/I U XUMHYCCKOC

http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;

PNRPUelib4550

CBOOOIHBIN JOCTYI

OCBOEHUIO paBHoBecue / M. M. Cokososa, O.
TUCLIUTIINHEI . baxupesa, H. b. Xozasmies, O. B.
Haropwnsiil. - [lepmb: M3natenscTBo
[THUITY, 2011.
OcHOBHas AdanaceeB b. H. ®uznveckas http://elib.pstu.ru/Record/lan |ceTs UnTEpHET;
nTeparypa xumus / ApanacweB b. H., Axynosa (4312 aBTOPHU30BaHHBIM
1O. I1. - Cankr-IlerepOypr: Jlans, TOCTYTI
2012, 416 c.
OcHoBHas Ceupunos B. B. ®usnueckas http://elib.pstu.ru/Record/lan [cets nTEpHET;
nmaTeparypa xumrst / Ceupunos B. B., CBupumno(87726 ABTOPU30BAHHBIM
A. B. - Cankr-IletepOypr: Jlanb, JOCTYII
2016, 600 c.
Y4eOHo- CoxkosioBa M. M. UnnuBuayansrsie http://elib.pstu.ru/Record/RU|cets UHTEpHET;
METOINIECKOE 3amanus o ¢usndeckoit xumuu /  [PNRPUelib4648 CBOOOJIHBIN TOCTYTI
obecrieueHue M. M. CokomnoBa, O. 1. baxupesa. -
camocrosaTenbHON |[Ilepmb: M3narensctBo I[THUILY,

pabOThI CTYZCHTOB

2015.

6.3. J/Innen3noHHoe U CBOOOHO PacCIPOCTPaAHAEMO€E IPOrPaMMHOe obecriedeHue,
HCMOJIb3yeMoe MPHU OCYLeCTBJICHUN 00Pa30BaTeJIbHOI0 NMPo1ecca no JAMCuunjinae

Buzx I[10O

Haumenosauue [10

OnepamoHHBIE CUCTEMBI

Windows 10 (moxm. Azure Dev Tools for
Teaching)

OducHbIE TPUITOKEHUSL.

Microsoft Office Professional 2007. nut.

42661567

6.4. CoBpeMeHHbIe NpodeccHoHAIbHBIE 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble NPH OCYLIeCTBJIEHUN 00Pa30BaATEIbHOIO
npouecca no JUCHHUIINHE

Haumenosanue

Ccbuika Ha HTHPOPMALIMOHHBIN pecypc

ba3a nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza nannabIX Scopus

https://www.scopus.com/

baza mannbix Springer Nature e-books

http:/link.springer.com/
http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http:/npg.com/

ba3a nanaeix Web of Science

http://www.webofscience.com/

ba3a 1aHHBIX Hay4HOH IEKTPOHHON OMOINOTEKH

(eLIBRARY.RU)

https://elibrary.ru/




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc
Hayunas 6u6nuoreka [lepMckoro HaroHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0OBATEIECKOTO IMTOJUTEXHIUECKOTO YHUBEPCUTETA
DJIeKTPOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/

DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypesl Cetn Koncynprantllnroc

http://www.consultant.ru/

HNHpopManmoHHO-CIIpaBOYHAs CUCTEMa HOPMATHBHO-
TEeXHUYECKOM JoKyMeHTanuu "Tex KcnepT: HOPMBI, ITpaBuia,
CTaHJIapThI ¥ 3aK0oHOIaTeNnbecTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

JTUCIHUILINHE
. HaunmeHoBaHue HEOOX0IMMOr0 OCHOBHOTO 000PYOBAHNUS
Bupn 3anstuit KonuuectBo equnung
Y TEXHUYECKHUX CPEICTB 00ydeHUs
JlaGopaTopHas Becrol ananutuueckue BJIT-150-11 1
paboTa
JlaGopaTopHas Hacoc BakyyMHBIi 1
pabora
JlaGopaTopHas [TepememmBaromee ycrpoiictso LOIP LS 210 1
paboTa
JlaGopaTopHas [leus TpyOuatas CYOJI 0,25 3
pabota
JlaGopaTopHas [Torenmmometp P 363/3 2
paboTa
JlaGopaTopHas pH —meTp pH-150 m 2
paboTa
JlaGopaTopHas Tepmocrtar LOIP LT 100 1
paboTa
JlaGopaTopHas Y4eOHO0-1a00paTOPHBINA KOMIUIEKC «XUMHUS» (BKIIOYAET 4
paboTa Monynn «TepMocTar», « DAEKTPOXUMUS)
Jlexnys MynbsTHMeIUUHBIN K1acc. [IpoekTop moToI09HOro 1
Kperuienus: Panasonic
[IpakTyeckoe KomneroTepHslii knacc. [lepcoHanbHbie KOMITBIOTEPHI 5
3aHATHE "Jlexama"

8. ®oH OLIEHOYHBIX CpeacTB IMCINIIIMHBI

|OHI/IC21H B OTACJIBbHOM JOKYMCHTC

10



MunucTepcTBO HayKH U BbIciiero oopazoBanus Poccuiickoit denepanuu
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«IlepMCKHHA HANMOHAJIBHBIH UCCJIEN0BATEILCKUN MOJUTEXHUYECKH I
YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
JJI51 IPOBeIeHUsI MPOMEKYTOUHOM aTTecTAMU 00y4aI0IIMXCH M0 AUCIUIIJINHE
«DPuznyeckas XUMHI»
Ilpunosicenue k paboueii npozpamme OUCUUNTIUHBL

Hanpasienue moaroroBku:  28.03.03 Hanomatepuans

Hanpasiaennocts (mpoguian) KOHCTPpYKIIMOHHBIE HAHOMATEPHUATIBI
o0pa3oBaTeIbHOM

MPOrpaMMbl:
KBanupukanus «baxanasp»
BBIIYCKHUKA:
Beinyckarwomas kagenpa: DcnepuMEHTaIbHAsI MEXaHUKA U
KOHCTPYKIIMOHHOE MaTE€pPUaJIOBEICHUE
dopma 00ydeHus: Ounas
Kype: 3 Cemectp: 5
TpynoémMkocTh:
Kpenuto no pabouemy yueOHOMY IJIaHY: 33E
Yacos no pabouemy yueOHOMY TIJIaHY: 108 u.

DopMa IPOMEKYTOYHOM aTTECTALMM:
3auér: 5 cemecTp

[Tepmb 2023



DoH OLEHOYHBIX CPEACTB /I MPOBEACHUS MPOMEKYTOYHOM arTecTauuu
oOy4Jaronmxcs no AUCIUILUIMHE SBISETCSA YacThio (MPUIIOKEHHEM) K padoueid nmpo-
rpamMme JucHUIUIMHBL. DOHJT OLIEHOYHBIX CPENICTB ISl IPOBEAECHUS MPOMEKYTOY-
HOM aTTecTaly 00y4aronuxcs Mo IUCHUILTMHE pa3paboTaH B COOTBETCTBUU C 00-
el yacTtbio (pOH/A OIEHOUYHBIX CPEACTB JJIsi MIPOBEACHUS MPOMEKYTOUHOU aTTe-
CTaI[M¥ OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl, KOTOpasi yCTaHABIIMBAECT CUCTEMY
OLICHUBAHUS PE3YJIbTATOB MPOMEXKYTOYHOM ATTECTAMU U KPUTEPUU BBICTABIICHUS
olieHOK. DOH/I OIIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MTPOMEKYTOUYHOM aTTeCcTalluu
oOyJaromuxcs Mo JUCHUIUIMHE YCTaHABIMBAET (JOPMBI M MPOLETYpPHl TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTeCTallud 00YYaIOIIUXCS IO TUCLHU-
TUTHHE.

1. IlepeyeHb KOHTPOJIUPYEMBIX Pe3yJILTATOB 00yUYE€HUsI MO TUCIUIIIHHE,
00beKThI OLIEHUBAHNS U BU/IbI KOHTPOJIA

Cornacno PII]] ocBoenune yueOHOro Marepuaia JUCIUILUIMHBI 3alJIAaHUPOBAHO
B T€UEHUE OJTHOTO ceMecTpa (5-ro ceMecTpa yueOHOro 1iaHa) u pa3ouro Ha 2 yued-
HBIX MOAYJIA. B KaxkoM Mojyne npeaycMOTpEeHbl ayJUTOPHBIC JICKITMOHHbBIE, TTPaK-
TUYEUCKUE U JTAOOPATOPHBIE 3aHATHS, 4 TAK)KE CAMOCTOATENIbHAs padoTa CTY/ICHTOB.
B pamkax ocBoeHusi y4eOHOro marepuana JUCHUIUIMHBI (OPMHUPYIOTCS KOMIIO-
HEHTBI KOMIIETEHIIUN 3Hamb, ymMems, 81adems, ykazanubie B PI1J[, koTopbie BBICTY-
MAl0T B KQYE€CTBE KOHTPOIMPYEMBIX PE3YAbTAaTOB O0yUEHHUS 1O TUCIUTIINHE (TallI.

KoHTponb ypoBHSI yCBOCHHBIX 3HaHHI, OCBOEHHBIX YMEHUN U MPHOOPETEH-
HBIX BJIaJICHUI OCYIIECTBIISIETCS B paMKax TEKYIEro, pyOeKHOTO U MPOMEXKYTOU-
HOT'O KOHTPOJIS IIPU U3YYEHUN TEOPETHYECKOTO MaTepHualla, cjaue OT4ETOB I10 J1abo-
paropHbIM padboTaM U 3a4eTa. Buabsl KOHTposIs cBeeHbl B Tabnuiy 1.1.

Tabnuma 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YABTATOB O0YUECHHUS 110 JUCITUTUIMHE

Buj xonTpos
KonTposmpyembie pe3yJibTaThl

Texkymmii Py0Ge:xHblii IIpoMeRyTOYHBII

obyuennst no pueunaune SYBo) e TG IR TP | Baver | Dxsamen

YcBoeHHbBIE 3HAHUSA

3.1 3HaTh TEOPHUIO U OCHOBHBIC 3aKOHBI
¢u3nvecKoil XuMHH, OCHOBHBIE
3aKOHOMEPHOCTH (PU3UKO-XUMUYECKUX C | TO KP TB
MIPOILIECCOB, IPOTEKAIOIINX B Pa3INYHbBIX
cUCTEMax

OcBoeHHBIC yMEHHS

V.1 ymeTs ncrioss30BaTh 3aKOHBI
(bu3MUeCKOil XUMUU B CBOCH n3 oJIp KP 113
poeCCUOHATBHON IEATETLHOCTH

V.2 ymeTp UCToNb30BaTh
9KCIIEPUMEHTAIbHbBIE METO/IbI OJIP KP 113
onpeaeneHust PU3NKO-XUMUUECKHX




CBOICTB HCOPraHNMYCCKUX U OPTaHNYCCKHUX
BCIICCTB, MPOBOANUTDH U3MCPCHHUC
OCHOBHBIX (I)I/I3I/IKO-XI/IMI/ILIGCKI/IX BCJIIMYNH

IIpunoOperenHblIe BiaaeHUs

B.1 Bramers HaBBIKAMH MCITOIB30BAHUS
METOI0B (PU3UUECKOM XUMHUH IS
TEOPETUIECKOTO U IKCTICPUMEHTAITLHOTO oJIp K3
HACCIEN0BAHNI O0BEKTOB
poeCCHOHATIBHOM IeSITEIBHOCTH

T/KP — pybexHoe TecTrpoBaHUE (KOHTPOIbHASI paboTa Mo MOJYIIIO);
OJIP — otuet no nabopaTopHoOii paboTe;
N3 — unnuBuayanbHOE 3aaHUE;
C — cobecenoBaHue;
TO — TeopeTnueckuii onpoc;
TB — Teopernueckuii Borpoc (3a4er);
I13 — mpakTHyeckoe 3aanHue (3aJaya Ha 3a4eTe);
K3 — komIuiekcHoe 3a1anue (3auer).

WToroBoii O1IEeHKOM JIOCTUKEHUS PE3yJbTaTOB O0YUYEHHUS IO JUCIIUTUIMHE SB-
JE€TCS MPOMEKYTOUHAS ATTECTALMS B BUJE 3a4€Ta, IPOBOJUMAS C YYETOM PE3YIIb-
TaTOB TEKYIIETO U PyOEIKHOTO KOHTPOJIS.

2. Buabl KOHTPOJISA, TANIOBbIE KOHTPOJIbHbIC 3aJaHUA U HIKAJbI OLlCHU-

BAHUA Pe3yJIbTATOB 00y4eHUs

Texymmii KOHTPOJIb YCIIEBAEMOCTH MMEET LIEJIbI0 00EeCleuYeHne MaKCH-
MaJibHOM 3((HEeKTUBHOCTH y4eOHOI0 IIpoIiecca, yIpaBieHue nporeccom GopMupo-
BaHUS 33JJaHHBIX KOMIIETEHIIMI 00y4aeMbIX, TOBBIIIEHNE MOTUBALUU K yuele U
IIPEyCMATPUBAECT OLEHUBAHUE XO0Ja OCBOCHUS JNUCUHUILUIMHBI. B COOTBETCTBUHU C
[TonmoxkeHneM 0 MPOBEICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOYU-
HOM aTTecTanu o0yJaronmxcs mo o0pa3oBaTeIbHBIM ITPOrpaMMaM BBICIIETO 00-
pa3oBaHus — TporpaMmaM OakajaBpuaTa, CHEIHAJIUTeTa W MarucTparypbl B
I[THUITY npenycMOTpeHBI CIEAYIOIIUE BUABI U IEPUOAUYHOCTh TEKYIIETO KOH-
TPOJIsL YCTIEBAEMOCTH O0YYAIOIINXCS:

— BXOJIHOM KOHTPOJIb, MPOBEPKA HCXOJHOIO YPOBHS MOATOTOBICHHOCTH
00y4aeMoro M €ro COOTBETCTBUS MPEIBABISIEMbIM TPEOOBAHUSAM ISl U3YyUCHUS
JIAHHOM JUCIUIIIAHEIL,

— TEeKYIIUN KOHTPOJIb YCBOEHUS MaTepuaia (YpOBHSI OCBOCHHUS KOMIIOHEHTA
«3HATh» 3aJaHHBIX KOMIIETCHIIMI) Ha Ka)XJOM TPYIIOBOM 3aHSATHUU U KOHTPOJb
MOCEIIAEMOCTH JICKIMOHHBIX 3aHSITUN;

—  TPOMEXYTOUHBIH U PYOEKHBI KOHTPOJIb OCBOCHUS OO0y4aeMBIMH
OTACJBHBIX KOMIIOHEHTOB «3HATbh», «YMETH» 3aJaHHBIX KOMIIETEHUHUN IyTEM
KOMITBIOTEPHOTO WJIM  OJaHOYHOTO TECTUPOBAHMS, KOHTPOJIBHBIX OIPOCOB,
KOHTPOJIbHBIX pa00T (MHIUBUIYATBHBIX TOMAITHUX 3aaHHi ), 3aIIUTHl OTYETOB TI0
nabopaTopHbIM paboTam, pedeparToB, 3cce U T.1.

Py0OexxHbIli KOHTPOJIB MO TUCHUIINHE MPOBOJMUTCS HAa CICAYIOIICH Heaene
IOCIIE TPOXOXKJICHUS MOJIYJS NUCUUIUIMHBI, a MPOMEXKYTOUYHBIA — BO BpEMs
KaJ0TO KOHTPOJILHOTO MEPONPUATHS BHYTPU MOAYJICH NUCUUILINHBI;



— MEKCECCHOHHAs aTTecTalrs, €AMHOBPEMEHHOE MOJIBEICHHE UTOIOB TEKY-
HIel yCIEBAEMOCTH HE MEHEE OJIHOTO pa3a B CEMECTP MO BCEM AUCUUILIMHAM IS
KQ)KJIOTO HaIpaBJICHUsI MOJTOTOBKH (CIEMAIbLHOCTH), Kypca, TPYIIIbI;

— KOHTPOJIb OCTAaTOYHBIX 3HAHMII.

2.1. Tekymuii KOHTPOJIb YCBOEHHSI MATEPHUAJIa

Texyuuit KOHTPOJIb YCBOEHHUSI MaTepHuana B ¢popMe cobeceloBaHusI WIH BbI-
OOpPOYHOTO TEOPETHUECKOIO OMpOCca CTYACHTOB MPOBOJUTCS MO Kaxaou Teme. Pe-
3yABTaTHI 10 4-0aJTEHOM IIKaJie OLICHUBAHUS 3aHOCSITCS B KHIDKKY TIPEToiaBaTelis
Y YUUTBIBAIOTCS B BUJI€ MHTEIPAJIbHON OLEHKH MPHU MPOBEAECHUU MPOMEKYTOUHOM
arTecTaluu.

2.2. Py0e:xxHbIi KOHTPOJIb

PyOexxHbIN KOHTPOJIb [ KOMIUIEKCHOTO OIICHMBAaHMSI YCBOCHHBIX 3HAHUU,
OCBOEHHBIX YMEHHUI U IPUOOPETEHHBIX BiaieHui (Tadu. 1.1) mpoBogutcs B popme
3aIUTHI JJAOOPATOPHBIX PAOOT U PYOSKHBIX KOHTPOJIBHBIX PaboT (MMOciie N3y4eHus
KaX/10r0 MOAYJIsl y4eOHOW AUCLMILIUHBI).

2.2.1. 3amura Jad6opaTopHbIX padoT

Bcero 3annanupoBano 5 nabopaTtopHbix paboT. Tunosslie TeMbl Jadboparop-
HBIX paboT npusenens! B PI1/I.

3amura J1abopaTtopHOil pabOTHl MPOBOAUTCS UHAMBUIYATBHO KAXKIBIM CTY-
JIEHTOM WJIM TPYNION CTyI€HTOB. TUIOBBIE 1IKaIa U KPUTEPUH OLIEHKHU MPUBEICHBI
B o0mer yactu ®OC 006pa3oBaTenbHON NPOrpaMMBbI.

2.2.2. PybGexHasi KOHTpPOJIbHAsI padoTa

Cornacno PII/I 3armanupoBano 2 pyOexkHble KOHTpOIbHbIE padoThl (KP) mo-
CJI€ OCBOCHMS CTYyJICHTaMU YUeOHbIX Moatynen auciuriuHel. [Tepsas KP mo monyiio
1 «Xumnueckas TepMOAUHAMHUKA. XUMUYECKOE paBHOBECHEY, BTOpas KP — mo mo-
nymo 2 «KHHeTHKa XMMUYECKUX peakiuui. KHHETHKA reTepOreHHBIX IPOLIECCOB.

Tunosble 3aganus nepsoit KP:

1. Paccuuraiite TemnoBoi a¢ ekt peakuu 2Hyry + Oxry = 2H2O(r) ipu Temmie-
parype 700 K. MosspHble TEMIOEMKOCTH BOJOPO/IA, KUCIOPOIa U BOABI COOTBET-
CTBEHHO paBHbI 28,83; 29,37 u 33,7 e (cuuTaiiTe X MPUOIMKEHHO MOCTOSH-

monb - K
HBIMU B HHTepBaje Temmneparyp 298+700 K).

2. UctunHas MoOJsipHAsi TEIUIOEMKOCTh OKCHA KaJIbIIUS BBIPAXKACTCS ypaB-

nenuem C, = 48,83 +4,519-10°T, _Axe . Onpenenure KOJIMYECTBO TEIUIOTHI, HE-
monb - K
obxonumoe s HarpeBanus 10 kr CaO ot 0 go 900°C.

3. dns peakumu Sy + 2Hory <> 2H,S(ry paccunralite namenenue snepruu I'no-
oca ipu T = 700K. Hanumure BolpakeHHe sl KOHCTAHTHI PABHOBECHUS. YKAXKUTE
ycioBus (P, T), ciocoOCTBYIOIINME CMEIICHUIO PABHOBECHS B CTOPOHY MPSIMOU pe-
aKIUH.

Tunosble 3aganust BTopoii KP:

1. Peakuus 1-ro nopsiaka npu temmepatype 25°C 3aBepuiaercs Ha 30% 3a 30
MmuH. [Ipu kakol Temrneparype peakuus 3asepurcest Ha 60% 3a 40 muH, ecinu 3HEP-
rus aktTuBauuu paBHa 30 kK- MOJIb 1?



2. Ilpu n3yyeHun KUHETUKU peakini NA — B nonyuuiiy cieayomnme 1aHHble:

BpeMsi, MUH 0 10 20 30 40
[A], monb/aMm° 0,62 0,44 0,31 0,22 0,16
Onpenenure NOPAIOK PEaKUi U KOHCTAHTY CKOPOCTH.
3. B peaknuu 2HI < H; + |, u3BeCcTHBI KOHCTAaHTBI CKOPOCTH MPSMOM U 00paT-
HOM peakuuii: ipu Temneparype 500°C Ky, = 23,3; Kosp. = 1,05-103, a npu Temmnepa-
type 700°C Kyp. = 9,05- 103; Kosp. = 2,08" 10° (BCe KOHCTAHTHI BEIPAKCHBI B M3 MOJTb ™

1.¢1). PaccuuraiiTe SHEPrUM aKTUBALMM IIPAMON U OOPATHOM PEaKIHii.

Bbino/iHeHHEe KOMILUIEKCHOT0 MHAWBHMAYAJIbHOIO 3aJaHHMS HA CaAMOCTOSITE/Ib-
HYI0 padoTty

J1J1s OlleHUBaHMsI HABBIKOB U OIBITA IESITENLHOCTHU (BIaICHUS ), KAK PE3yilb-
Tata 00y4YeHUs MO IUCUUILIMHE, HE UMEIOIIeH KypCOBOTO MPOEKTA WK PaObOThI, UC-
IIOJIB3YETCSI MHAMBUTyAJIbBHOE KOMIUIEKCHOE 3a/IaHHUE CTYACHTY.

TunoBble MIKaga U KPUTEPUN OLICHKU PE3YNbTATOB 3AIMUTHl UHAUBUIYallb-
HOTO KOMILJIEKCHOTO 3aJaHus npuseneHsl B oOmeil yuactu ®OC obOpazoBarenbHON
IIPOTPaMMBI.

2.4. IIpomexyTouHasi arrecTanus (MTOrOBbIi KOHTPOJIb)

JlommycK K MpOMEXKYTOYHOM aTTeCTalluy OCYIECTBISIETCS 110 pe3yJIbTaTaM Te-
KYIIEro U pyoeKHOTO KOHTPOJISI. YCIOBHUSMH JOIYCKa ABIIAIOTCS YCIEIIHAs cllada
BCEX JTA0OPATOPHBIX padOT U MOJOKUTEIbHAS UHTErpajbHasl OLEHKA [0 pe3yJibTa-
TaM TEKYLIEro 1 pyOeKHOTO0 KOHTPOJIS.

2.4.1. IIpouexypa npoMe:KyTO4HOM arTecTauuu 0e3 JOMOJHHUTEILHOIO
aTTeCTAMOHHOTO MCIIBITAHUSA

[IpomexyTouHast arrectanus NpPOBOAUTCA B ¢opMe 3adera. 3ayeT IO
JUCLUUIUIMHE OCHOBBIBAETCSI HAa  PE3yJbTaTax  BBIIOJHEHUS  IPEIbIIyIIHX
VHIUBUYAJIBHBIX 33JaHUI CTYJEHTA N0 JaHHON TUCLMILINHE.

Kpurepun BbIBEEHHSI UTOTOBOM OLIEHKHM 32 KOMIIOHEHTBHI KOMIIETEHIIUN TIPU
IPOBEACHUM MPOMEXYTOUHOM aTTecTallud B BHJIE 3aueTa IpUBEICHBbI B OOIIEH
gactu @OC 00pazoBaTeIbHON MPOrpaMMBI.

2.4.2. Ilpoueaxypa MpPOMEKYTOYHOI arrecralMd ¢ MpPOBeIeHUEM
aTTeCTAlMOHHOTO MCIIBLITAHUS

B otnenbHbIX cinyyasx (Hampumep, B Caydyae rnepearTecTalyy TUCUUTLTUHBI)
IIPOMEKYTOUHAS aTTeCTalys B BUJE 3a4eTa MO AUCIUIUIMHE MOXKET MPOBOJUTHCS C
MPOBEJICHUEM aTTECTAI[MOHHOIO UCHBITaHUs 1O Omieram. buser cogepxut Teope-
tryeckue Bonpockl (TB) 1715 mpoBepku yCBOSHHBIX 3HAHUH, TPAKTUYECKHUE 3aJaHUs
(IT3) nnst mpoBEpKU OCBOEHHBIX YMEHUU M KoMILiekcHble 3ananus (K3) nns kon-
TPOJIsl YPOBHS IPUOOPETEHHBIX BIaICHUI BCEX 3asBICHHBIX KOMIIETEHIIUH.

buner dbopmupyercs Takum 00pa3oM, YTOOBI B HETO IOMAIH BOMPOCHI H
NPAKTUYECKHUE 3a/1aHusl, KOHTPOJIUPYIOIIUE YPOBEHb C(POPMUPOBAHHOCTH 6CeX 3a-
SIBJICHHBIX KOMIIETEHIUH.

2.4.2.1. TunoBbie BONPOCHI U 3aaHUA /IJIsl 3a4€Ta MO AUCIUIINHE

TunoBbie BONPOCHI 1151 KOHTPOJISI YCBOCHHBIX 3HAHMI:



1. 3akon I'ecca. Pacuet TennoBbix 3QpekToOB XUMHUECKUX peakiuil. CBsI3b
MEX/1y TEIJIOBBIM 3(PPEKTOM MPH MOCTOSHHOM JIaBJICHUH U TETUIOBBIM 3 (HEeKTOM
IPU MIOCTOSTHHOM O0BEME.

2. YpaBHEHHE, 00BEIMHSIONIEE TIEPBIM U BTOPOW 3aKOHBI TEPMOTUHAMUKH.
Oueprus ['n66ca. Dueprus ['enbmronsiia. GU3ndecKuil CMBICH STUX BEJIHYHKH.

3. O0mue nmpeACTaBICHHS O TETEPOTCHHBIX MTPOIIeccax, 0COOCHHOCTH UX MPO-
tekanus. Kunetnueckas u nuddy3uoHHas 00J1acTh MPOTEKAHUS T€TEPOTreHHOTO
npouecca. OCHOBHBIE OTJIMYUTEIbHBIE IPU3HAKY MPOTEKAHUSI POLIECCOB B Pa3any-
HBIX 00JIaCTSIX.

Tunosbie BONpochbl M NPAKTHYECKUE 3aJaHUA JAJIs1 KOHTPOJISI 0CBOCHHBIX
YMEHMU:

1. PaccMmoTpeTh criocoObl pacyeTa TeraoBoro 3h@exra XuMruieCKon peakiiuu
IIPU Pa3IMYHbIX TEMIEPATypaXx.

2. CoctaButh BeIpakeHust 111 KoHCTaHT paBHOoBecus (Ky, Kc, Kp) romoren-
HOM M IeTepOreHHOM peakiuil. 3anncaTbh ypaBHEHUS, CBA3BIBAIOIIUE PA3JIMYHBIE
BU/Ibl KOHCTAHT PABHOBECHSI.

3. OxapakTepu30BaTh Pa3IUYHBIE METOJBI OMpPENETICHHs MOPsAIKa TOMOTEH-
HOM pPEaKIUu.

TunosBbie KOMILIEKCHbIE 3aJaHUS JJISI KOHTPOJISI MPUOOPETEHHBIX BJIajIe-
HMI:

1. [IpoBecTn TEpMOIUHAMUYECKOE 0OOCHOBAHHE BO3MOKHOCTH ITPOTCKAHMUS
peaKUuy Npu AAHHOW TemIieparype. PaccuuTars KOHCTaHTY paBHOBECHS. Y Ka3aTh
YCJIOBUSI, CIIOCOOCTBYIOIINE CMEIICHUIO PABHOBECUSI B CTOPOHY IIPSIMOM pEaKIIvu.

2. [Ipoananu3upoBaTh pe3ysbTaThl KHHETHYECKOTO JKcnepuMmeHTa. Paccuu-
TaTh PHEPIrUIO0 aKTUBALMK peakiuu. OnpeaeauTs 00JacTh TPOTEKAHUS T€TEPOTCH-
HOTO TIpolecca.

3. Ha ocHOBaHMM TaHHBIX KHHETHUYECKOTO YKCIIEPUMEHTA OMPEACIUTh MOpsi-
JIOK PEAKIIMA TOMOT€HHOM PEAKIINH, PACCUNTANTE KOHCTAHTY CKOPOCTH, BpeMs TO-
JyIPEBPAIIECHUS, COCTABUTH KHHETHYECKOE YPABHEHHUE.

Tonnwvlii nepeuenv meopemuueckux 60npoco8 U NPAKMU4ecKux 3a0aHull 8
Gopme ymeepicoeHH020 KOMNLEKMA IK3AMEHAYUOHHBIX OUNEemO8 XPAHUMCSL HA 8bl-
nyckarowetl kageope.

2.4.2.2. lllkajbl OLICHUBAHKS Pe3yJIbTATOB 00y4YeHHUS HA 3a4eTe

OreHka pe3yabTaToB 00YUYEHUS 10 TUCIUTIIMHE B (popMe ypoBHS chopmu-
POBAaHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, Glademsb 3asBICHHBIX KOMIICTCHIIUN
MIPOBOJUTCS 110 4-X OA/UTHPHOM ITKaJIe OIICHUBAHUS.

TunoBble mIKaja U KPUTEPUHU OIICHKH PE3YJIETATOB OOYUYCHUS MPHU Caue 3a-
4eTa JJ1si KOMIIOHEHTOB 3Hamb, yMemsb U 81adems TpuBesieHbl B 001ei yactu @OC
00pa3oBaTeIbHON MTPOTPaAMMBI.



3. Kpurepuu oueHuBaHus YPOBHS C()DOPMHUPOBAHHOCTH KOMIIOHEHTOB 1
KOMIIeTEeH NI

3.1. Ouenka ypoBHsi cGpOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIICTECHIIM I

[Ipu onierke ypoBHs chOPMUPOBAHHOCTH KOMIIETEHIIMM B paMKax BbIOOPOU-
HOT'O KOHTPOJISI IPU 3a4E€TE CUUTAETCS, UTO HOYUEHHAS OYEHKA 3 KOMNOHEHM Npo-
eepsieMoll 8 buneme KOMnemeHyuu 0b60owaemcs Ha cOOmeemcmayouuLl KOMNo-
HeHm 8cex KOMNnemeHYyull, hopmupyemulix 8 pamKax OaHHOU YUeOHOU OUCYUNTIUHDBL.

OO6mrast orieHka ypoBHS CHOPMHPOBAHHOCTH BCEX KOMIETEHITUI TIPOBOIUTCS
IyTEM arperupoBaHus OLEHOK, MOJYYEHHBIX CTYIAEHTOM 3a KaXIblii KOMIIOHEHT
bopMUpyEeMbIX KOMIETCHIIUN, C YI€TOM PE3yIbTaTOB TEKYIEro U pyOe HOTO KOH-
TPOJIS B BUJI€ MHTETPAIbHOM OLICHKH 110 4-X OaiuTbHOM mKase. Bee pe3ynbrarsl KOH-
TPOJISL 3aHOCATCA B OLIEHOYHBIH JIUCT M 3aMOJHSAIOTCS MPENoAaBaTeIeM 110 UToram
IPOMEKYTOYHOM aTTECTALMH.

dopMa OIIEHOYHOTO JIUCTa U TPEOOBaHUS K €ro 3alOJIHEHUIO TIPUBEACHBI B
obmreit vactu ®OC oOpazoBaTeIbHONU MPOTPAMMBI.

[Tpu hbopmHpoBaHUK UTOTOBOM OIICHKH MPOMEKYTOUHOM aTTeCTAIlMU B BUJIE
3a4eTa UCIOJIb3YIOTCS TUIIOBbIE KpUTEpHH, TpuBeaeHHbIE B 0011ei yacTn ®OC 06-
pa3oBaTeIbHON MPOrPaAMMBI.



