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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

HGHL JUCIUITIIMHBI

IMPAKTUYCCKUX 3a7a4.

— u3y4eHHue (U3MYECKON XHWMUH, SIBJISIONICHCS TEOPETUYECKOH 0a30i XUMHUKO-
TEXHOJIOTHYECKUX TMPOIIECCOB; (OPMHUPOBAHKE OCO3HAHHON HEOOXOIMMOCTH 3HAHWH 3aKOHOB M METOJIOB
(bu3MYeCKOl XUMHU TIPU PEIICHUH MTPO0JIeM, BOSHUKAIOIINX B X0J1¢ IPOPECCHOHAITBHOM e TEIIEHOCTH.

3agaun JUCIHUIUIAHEL:

. M3Y4YEHHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB C TOYKU 3PEHHUS HANPaBICHUS,
[MOJIHOTBI, CKODOCTH U MEXaHU3Ma B TOMOT'€HHBIX M T€TEPOreHHBIX CUCTEMAX;

. (dbopMupoBaHUE YMEHHS BBIMOJIHIATH pPAcUEThl TEIJIOBBIX A(P(HEKTOB, MOJHOTHI MPOTEKAHUS
MPOLIECCOB B PA3JIMYHBIX 00JACTIX TEMIIEpaTyp;

. (opMupoBaHUE YMEHHS OMUCHIBATh KHHETUKY MPOTEKAHHUSI XUMUYECKUX MPOLIECCOB;

. (dbopMHpOBaHNE HABBHIKOB Pa0OTHl Ha COBPEMEHHOM OOOPYIOBAaHMHM M MPUOOpax NpU pelICHUU

1.2. U3yuyaemble 00beKTbHI M CHUIIINHBI

[TpeameToM OCBOCHUS TUCIMIUIMHBI SBIISIOTCS CIIETYIOIINE OOBEKTHI:

. OCHOBHBIE METO/IbI (PU3NIECKOI XUMUY;

. 3aKOHBI TEPMOJUHAMUKYA U KUHETUKU;

. XUMHYECKHUE MPOLIECCHI, TOMOIE€HHBIE U €TEPOTreHHbIEC B3aUMOICHCTBUS.

1.3. Bxoansbie TpeGoBaHMS

|He MpeayCMOTPEHBI

2. Ilmanupyemble pe3yJbTaThl 00y4YeHHs MO JUCIHUIIIAHE

[Inanupyemsble pe3yabTaThl

Nuapukatop nOCTHKEHUS

po0sieM, BOSHUKAIOIINX B
x0J1¢ TIpoeccroHaIbHOM
NeSATEILHOCTH

0COOEHHOCTH, Ha3HAYCHHE,
pEXUMBI pabOTHI U paBUIIA
PKCILTyaTaliu
TEXHOJIOTMYECKUX MAIIUH 1
000pYIOBaHHS OTPACIH

Wunexc KOMIIETEHIIUH, C KOTOPBIM Cpenctsa
Koumereans HHAUKATOpa O?iziinxgénggggge COOTHECEHBI TUIAHUPYEMBIE OLICHKHU
’ ’ pe3ynbTaThl 00yUeHUs
[MK-1.1 N/-11TIK-1.1 [3Haer 3aK0HBI U METOJIBI 3HaeT TeXHUYECKUE KontponbHas
(bu3nUeCcKOi XUMUH, XapaKTEpUCTHKH, pabota
MIpAUMEHSIEMBIE MDY PEIIEHNH |[KOHCTPYKTUBHBIE




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
[1K-1.1 N-211K-1.1 [YMeeT BHIMOIHATE pacueTsl |YMeeT BBIOMHATh pacuétsl  |MHIuMBHyanbH
TEPMOJAMHAMUYECKIX U mapaMeTpoB o€ 3a/laHue
KUHETUYECKUX IMapaMeTPOB [TEXHOJOTUYECKUX MAIUH U
[IPOLIECCOB B TOMOTE€HHBIX U |000py10BaHUS,
reTepOreHHbIX CUCTEMAax OCYIIECTBJIATh aHAIH3
MIPUYHH OTKA30B
o0opyoBaHwMsI,
pa3pabaThIBaTh MEPOTIPUSATHUS
MOBBIIICHHUS HAJIC)KHOCTH
00opyoBaHMs; POBOJIUTH
aHalIM3 HapYIICHUHN TIpaBUil
TEXHUYECKOU IKCILTyaTaluu
o0opynoBaHUs
IMK-1.1 MJI-3T1K-1.1 |prmameer HaBBIKaMH Brnaneet HaBbIKaMu KOHTPOJIS |3a1uTa
CaMOCTOSITETIbHON pabOThl  [TEXHUYECKOTO COCTOSIHUS nmabopaTopHOii
[pu npoBeaeHNH pu3nko- |000pynoBaHus; oOecreyeH s [paboThl
XUMHUYECKUX UCCIIEIOBaHUI |COOII0OACHUS TPAaBUII,
1 00pabOTKH Pe3yJbTaTOB  |[MHCTPYKIMHA U TEXHUICCKHX
PKCTIEPUMEHTOB YCIIOBHM MPU IKCIUTyaTaluu
TEXHOJIOTUYECKOTO
o0opymoBaHUs
[1K-3.3 MJ1-1 I1K-3.3 |3HaeT MeTOIbI 3HaeT akTyanbHYIO KonTtponbHas
TEPMOJIMHAMUYECKOTO U HOPMAaTHBHYIO paboTa
KUHETUYECKOTO aHanu3a TOKyMEHTAITUIO B
XUMHYECKUX MPOIIECCOB, COOTBETCTBYIOIIEH 00J1acTH
METOIbI IPOBEACHNUS 3HAHWI; METObI aHATTN3a
(PMBUKO-XUMUYECKUX HAyYHBIX TaHHBIX; METO/IbI U
MCCIeJOBAaHUN CpEeICTBa IJITAHUPOBAHUS U
OpraHM3alluU UCCle0BaHUMN
1 pa3paboToK;
[1K-3.3 NJI-2 TTK-3.3 [YmMeeT oOpabaTbiBaTh U YMeeT MpUMEHSITh 3amuTa
AQHAJIM3UPOBATH PE3YJIbTATHI [AKTYaJbHYIO HOPMATHBHYIO  |[1ab0opaTOpHON
(bU3UKO-XUMUYECKUX TOKyMEHTAIUIO B paboThI
HCCIeJOBAaHUI COOTBETCTBYIOLIEH 001acTH
3HAHWI; 0POPMITSITH
pe3yabTaThl HAYYHO-
HCCIIE0BATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pabor;
[1K-3.3 N/1-3 [1K-3.3 |BnageeT HaBbIkaMu Brnaneet HaBbIKaMu 3ammra
CaMOCTOSATENBLHON paboThl  [pa3pabOTKH YePTEKHON mabopaTopHOM
[pH MTPOBEICHUH (DU3UKO-  |TOKYMEHTAIUHU; PaOOTHI C paboTHI

XUMHUYECKUX HUCCIEeI0BAaHUN
1 00pabOTKH pe3yIbTaTOB
SKCTICPUMEHTOB

rpadMUeCKUMH PEJaKTOPAMHU;
paboThl B MHTETPUPOBAHHBIX
NH(POPMALMOHHBIX CUCTEMAX;
[IPOBEICHUS
HKCIEPUMEHTAIIbHBIX Pa0OT;
00paboTKM pe3yabTaTOB
HKCTIEPUMEHTOB.




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
3
1. ITpoBeneHne yueOHBIX 3aHATHH (BKJIIOUYAs TIPOBEIC- 58 58
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 18 18
- naboparopusie padoTsl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 18 18
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4
- KOHTPOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 50 50
2. IlpoMexyTOYHAsl aTTECTALUS
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

3-if cemecTp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

XuMuyecKast TCPMOJAMHAMUKA

5 4

6

20

Tema 1. [lepBblil 3aK0H TEPMOAMHAMUKHY.
TepMOXUMUYECKHE pacueThbl

(OCHOBHbBIE MIOHATHS U ONPEEICHUS] XUMHUECKON
TEPMOAMHAMUKH. BHYTpeHHss 3Heprus, SHTaNbIN,
TeruioTa, padoTta. I1epBblil 3aK0OH TEpMOAMHAMUKH. 3aKOH
['ecca, cnenctBud u3 3akoHa I'ecca. Tepmoxumus.
TenmoemkocTh. PacueTs TeroBbIX 3¢ GeKToB
XUMUYECKUX PEAKIINM, TETJI0THI arperaTHbIX
[peBpallleHU NP pa3InYHbIX TEMIEpaTypax.
3aBHCHMOCTH TETUIOBBIX 3(h(DEKTOB MPOIECCOB OT
Temnepatypsl. BeiBoa u ananu3 Ypasuenust Kupxroda.
Tema 2. Bropoii 3akoH TepMoauHaMuku. Onpenenenue
HaIpaBJICHHS IPOLIECCOB

CaMonpou3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE TIPOLIECCHI.
DopMyIHPOBKHA BTOPOTO 3aKOHA TEPMOJIMHAMHUKH.
Ourponus. [I[puMeHeHne SHTPONUHU KaK KPUTEPUs
[paBHOBECHS U HAIIPaBJICHUsI MPOIIECCOB B
M30JIMPOBAHHOM cucteme. TpeTuil 3aKoH
TepMOAMHAMUKU. DHeprus ' mb0ca. Dueprus
['enpMromba. XuMHdecKuil noteHan. Ousnueckuin
CcMBbICH 3TUX BenuuuH. [Ipumenenne sneprun ['m66ca u
pHepruu ['enpMronbla B KayecTBe KpUTEPUEB
HaIpPaBJICHHOCTH MPOLIECCOB B M30TEPMHUUECKHUX
crucrteMax. OyruTUBHOCTb.

XUMHUUECKOE paBHOBECHE

Tema 3. KoHcTaHTa paBHOBECHS U MMOJTHOTA IPOTEKAHUS
poiecca

JluHamMHuyecKast ¥ TEPMOJMHAMUYECKAs XapaKTEePUCTUKHI
paBHOBecHs. KoHCTaHTa paBHOBECHSI XUMHUECKOM
peakiuu U cocTaB cucTemMbl. CiocoObI BRIPaXKEHUS
KOHCTAHTHI PAaBHOBECHS B TOMOTEHHBIX U T€TEPOTCHHBIX
cucTeMax. Brraucnenune cocraBa paBHOBECHOM CHCTEMBI,
BBIX0/1a IPOAYKTA, CTETICHU MPEBPAILICHHUS HCXOTHBIX
BenlecTB. [[puHLIMT CMeleHs] paBHOBECHS.
3aBUCHUMOCTbH KOHCTaHThI PABHOBECHSI OT TEMIIEPATYPHI.
'YpaBHeHHs N300apbl U U30XOPBl XUMUYECKOM PEaKIMH.
TepMoauHaMHuuecKuii 3aKOH AercTBUs Macc. KoHcTanTa
paBHOBECHS U CTaHIApTHOE W3MEHEeHHUe dHepruu [ mdoca.
PacueT n3menenus >ueprun [ m66ca 1 KOHCTAHT
[paBHOBECHS IS PA3INIHBIX TEMIIEPATYp,
MpUOTIKEHHBIE METOBI pacyeTa KOHCTAHTHI
paBHOBECHSI.

KuHeTHnKa XMMUYECKUX PEAKIIUM

15

Tema 4. KuneTnka roMOT€HHBIX peaKIuii

OcHOBHBIE TOHATHS (POPMATBHON KUHETHKHU.
3aBHUCUMOCTb CKOPOCTH XUMHUYECKOI peakiuu OT
KOHLICHTPAIMK Pearupyroux BEIecTB.
MonekyJIspHOCTb U MOpAOK peakuuu. Kunernueckue




O06beM ayTUTOPHBIX

HamMeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM 3aHSTHI IO BHJIaM B 4acax

COJIep)KaHUEM

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI JIP I13

CPC

ypaBHEeHHUs (TudepeHnnanbHble 1 HHTETPAIbHBIE)
peakuumii uenoro nopsiaka. [lepuos nomynpespanieHus.
Tema 5. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PeaKuu
0T TeMIepaTypbl. MeTozbl onpeieneHusl KWHETHUECKUX
KOHCTAHT

OKCIepUMEHTAJIbHbIE METOBI OIIPENIEICHUs CKOPOCTH U
MOpsKA peaKLUU. 3aBUCUMOCTb CKOPOCTH U KOHCTAHTBI
CKOPOCTH PEAKIMH OT TEMIIEPaTyphl. Y paBHEHUE
AppeHunyca. DHeprus akTUBALMK [IpoLecca, e
busngeckuii cMpIci. MeTo bl onpeieNieH s SHEPTUU
aKTUBAIUH.

KuneTnka rereporeHHbIX MPOoLeCcCcOB 5 6 4

10

Tema 6. O0mIMe MpeCTaBICHUS O KHHETHKE
reTepOreHHbIX MPOLECCOB

Oco0EHHOCTH reTePOreHHBIX MPOLIECCOB, CTAAUHHOCTD.
CooTHOIIEHHE KHHETUYECKUX U TN (Y3HOHHBIX
(baKTOpPOB CKOPOCTH TpoLIecca, KHHETHYeCKas 1

Qg dy3noHHas 006JIaCTH MPOTEKAHUS TE€TEPOTEHHOTO
pouecca.

[luddysus, nepssiii ¥ BTOPO 3aKoHBI DHKa.
Koadpdunuent auddysun. I'ereporennsie mporeccs npu
CTallMOHapHOM KOHBEeKTUBHOM nuddy3un. Kuneruka
pacTBOpPEHUS TBEPJOrO Teja B KUAKOCTH. Y paBHEHUE
[lykxapesa.

Tema 7. TomoXxuMHUYeCKUe peakiiuu. AcopOonus Ha
MOBEPXHOCTH TBEPAOIO Tea

KunHeTHka npoueccoB, CBSI3aHHBIX ¢ 00pa30BaHUEM
HOBBIX (pa3. TomoxuMuyeckne peakium, OCOOCHHOCTH UX
MpOTeKaHUs. Y paBHEHHUS CKOPOCTH Ipolecca s
pa3IMYHOTO YKCIa 3apoblliell HOBOH (a3bl. YpaBHEHUE
Epodeera.

Teopus agcop6iuu Jlenrmiopa. BeiBoa n3otepmsl
MOHOCJIONHOH ajcopOru JIeHrmiopa.
[TomumonexysspHast ancopOnms. IKCIIepUMEHTaTbHBIE
METO/IbI OTIpEIeNIEHUs aJICOPOIIMU 1 HAXOXKICHNE
KOHCTaHT a/1copOLIMoHHOr0 paBHOBecus. [Ipupoaa
a1cCOpOIIMOHHBIX cuil. Du3nyecKas 1 XuMU4ecKas
azcopO1usl. 3aBUCUMOCTH aJICOPOLIMU OT TEMIEpPaTypBhl.

HNTOI'O no 3-my cemecTpy 18 18 18

50

NTOI'O no qucuuIuinee 18 18 18

50

Temarnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HanMeHoBaHUe TeMbI NIPAKTUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 (IlepBblii 3aK0OH TEpMOANHAMUKU. T€PMOXUMHUUECKUE PACUETHI




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

2 [Pacuer TemnoBbIX 3 (HEKTOB peakluii B CTAHJAPTHBIX U HECTAHIAPTHBIX YCIOBUAX

3 |Bropoii 3aK0oH TepMOAMHAMUKH. DHTponus. DHeprus [ mb6ca. Onpenenenre HanpaBIeHHU
[IPOTEKAHUS PeaKIUN

4  [Xumuueckoe paBHOBecHe. PacueT KOHCTaHTBI paBHOBECHS Brlunciienue coctaBa paBHOBECHOM
CUCTEMBI U BbIX0/1a IPOAYKTA PEAKLIUU

5  |KuHeTHka roMOreHHbIX peakuuid. MeTo bl olnpeaesieHus NopsiKa peakuu

6 |OnpeneneHre KMHETUYECKUX XapaKTEPUCTHK MPOCTHIX OJHOCTOPOHHUX pEaKLni

7 |3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIUHI OT TeMIepaTypsl. PacueT sHepruu akTuBaluuu

8  |KuHeTHKka reTeporeHHBIX peaKIuit

9  |AncopOiust Ha MOBEPXHOCTH TBepAOro Tena. OnpeseieHne KOHCTaHT acopPOIMOHHOTO

B3aHMOHeﬁCTBHﬂ

Tematnka MpUMEPHBIX JTa00PATOPHBIX PadbOT

Ne
LIL HanMeHoBaHue TeMbl J1a00PATOPHOIl padoTHI
1 |OmnpeaeneHue TEIIOTH pACTBOPEHUSI XOPOIIO PACTBOPUMBIX COJIEN
2 |M3yueHue XMMHYECKOTO PABHOBECHUS B TETEPOTC€HHON CHCTEME
3 |OmnpexneneHue nopsAIKka TOMOTEHHON XUMUYECKOHN peaKIun
4  |A3ydeHue KUHETHKH Pa3I0KeHUS KapOOHATOB METAIIJIOB
5  |M3yuenue ajgcopOLuu Ha FPaHULE TBEPAOE TEIO — KUAKOCTh




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. ®usnueckas xumus : yueOHUK 17151 By30B / A. B. ApTémos. 15
- MockBa: Akagemus, 2013.

2 3umoH A. JI. dusnueckast XuMus : yaeOHUK 11 By30B / A. JI. 3umon, H. 10
®. Jlemenko. - Mocksa: Xumus, 2000.

3 CrpombOepr A. I'. ®uznueckas Xumus : yaeOHUK 11st By30B / A. T'. 154
Crpomb6epr, 1. I1. Cemuenko. - Mocksa: Beicmi. mik., 2003.




2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

1 KpaTkuit cnpaBouHuk pu3znko-xumuueckux Benuuud / [lox pen. A. A. 58
Pasnens, A.M. ITonomapesotii. - M.: Az-book, 2009.
2 Kynapsimmos U. B. C6opHUK TpUMEpOB 1 3371a4 M0 (PU3UUECKOl XUMUH : 11

yaeOHoe nocodue aiist By30B / . B. Kyapsmos, I'. C. KapeTHukos. -
Mockga: Anbsiac, 2017.
3 ®uznueckas xuMmus. [I[pumeHeHne pacy€THBIX METOJIOB B XMMUUECKOM 288
TepMOJMHAMUKE : yueOHoe mocodue A By3oB / O. U. baxupesa [u ap.]. -
[lepmb: U3n-so III'TY, 2008.

2.2. llepuonnueckue u3TaHus

| He ucnone3yercs |

2.3. HopMaTUBHO-TeXHHMYECKHNE U3TAHUS

| He HCIIOJIB3YCTCA |

3. MeToauueckue YKazaHud AJ1d CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOAU4YeCKOe o0eciiedeHue caMOCTOSITeILHOM padoThl CTy/IeHTa

| He ucnons3yercs |

6.2. DiieKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTtynHoCcTh
(cets UnTEpHET /
HaumenoBanue Ccplika Ha
Bun nuteparypsl paspaGoTH HH(OPMALHOHHBII pecype JIOKaJIbHAasl CETh;
ABTOPU30BaHHbIH /
CBOOOJTHBIN JTOCTYII)
JlononautenpHas [Akynosa lO. I1. ®uznyeckas http://elib.pstu.ru/Record/lan |ceTs MHTEpHET;
nTeparypa xumus. Teopus u 3agaun / Axynosa [RU-LAN-BOOK-139289  |aBTopu30BaHHBIN
1O. I1., U3otoBa C. I'., [Ipockypuna OCTYT

O. B., Yepenxosa U. A. - CaHkr-
[TetepOypr: Jlans, 2020, 228 c.

JlononaurensHas |AdanacseB b. H. ®usnueckas http://elib.pstu.ru/Record/lan [cets HTEpHET;
nmuTepaTypa xumusi / AdanaceeB b. H., Akynosa (4312 aBTOPHU30BaHHBIN
1O. I1. - Cankr-IlerepOypr: Jlans, OCTYII
2012, 416 c.
Metoanueckue  (CokonoBa M. M. ®usnueckas http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;
YKa3aHUs 115 xuMEsi. OCHOBBI XUMHUYECKOU PNRPUelib4550 CBOOOJIHBIN JTOCTYTI
CTYJICHTOB TIO TEPMOAMHAMUKH U XUMUIECKOE
OCBOEHUIO pasHoBecue / M. M. Cokoutosa, O.
TUCIIAIIINHEI . baxupesa, H. b. Xoasmes, O. B.
HaropHsiil. - [lepmb: U3naTenscTBo
[MTHUITY, 2011.
OcHoBHas Ceupunos B. B. ®usnueckas http://elib.pstu.ru/Record/lan [cets HTEpHET;
nuTepaTrypa xumust / CeupugoB B. B., CBupunos|87726 aBTOPHU30BaHHBIN
A. B. - Cankr-IletepOypr: Jlans, OCTYII
2016, 600 c.




Haumenosanue

Bu ureparypsi pa3paboTku

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YaebHo-
METOUYECKOE 3a7aHus 10 PU3HMUECKON XUMUH /
obecrnieueHne M. M. CokomnoBa, O. 1. baxupesa. -

camocTosTenbHoil |[lepmb: U3narenscteo ITHUITY,
paboThl cTyaeHToB [2015.

CoxonoBa M. M. UnnuBunyansusie |http://elib.pstu.ru/Record/RU|cets UHTEpHET;
PNRPUelib4648

CBOOOIHBIN JOCTYI

6.3. JInneH3noHHOE U CBOOOIHO PacCIpOCTPaHsieMoOe MPOrpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I1O

Haunmenosanue [10

OHepaI_lI/IOHHBIe CHCTCMbI

Windows 10 (moan. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKECHHS.

Microsoft Office Professional 2007. yui.
42661567

6.4. CoBpemenHbIe podeccnoHaibHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIJinHe

Haumenosanue

Ccpika Ha HHQOPMAIIMOHHBIN pecypc

basza nanusix Elsevier "Freedom Collection”

https://www.elsevier.com/

baza mannbIX 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 nanueix Web of Science

http://www.webofscience.com/

baza maHHBIX HayYHOW AJIEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas Oubnuoteka [lepMckoro HalmoHaaIbLHOTO http://1ib.pstu.ru/

HNCCIICA0BATCIBCKOTO MMOJIMTECXHUYCCKOI'0O YHUBCPCUTCTA

DIIEKTPOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKkTpoHHO-O0ubnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarnmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

WH(opManmoHHO-CIIpaBOYHAs CHCTEMa HOPMAaTHBHO-
TEXHUYECKOW JOKyMeHTauuu "TexskcrnepT: HOpMBI, IpaBuia,
CTaHJapThl ¥ 3aKOHOAaTeIbcTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepHaIbHO-TEXHHYECKOE 00ecneueHne 00pa3oBaTeIbHOI0 Mpolecca Mo

AUCHUIIJINHE

Bun zanaTui

HanmMeHnoBaHne He0OX0AMMOT'O OCHOBHOTO 000Dy IOBaHUS
Y TEXHUYECKHUX CPEJICTB O0YUEHUS

KonunuectBo equHug
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas Becor anamutuyeckue BJIT-150-T1 1
pabora
JlaGopaTopHas Hacoc BakyyMHBII 1
paboTa
JlaGopaTopHas [TepememmuBaromiee ycrporicteo LOIP LT100 1
pabota
JlaGopaTopHas [Teus TpyOuatas CYOJI 0,25 3
pabora
JlaGopaTopHas [Torentmometpsl P 363/3 2
paboTa
JlaGopaTopHas pH —metp pH-150 m 2
pabota
JlaGopaTopHas Tepmocrtar LOIP LT100 1
paboTa
JlaGopaTopHas Y4eOHO0-1a00paTOPHBIN KOMIUIEKC «XHUMHUSD» (BKIIOYAET 4
pabora KoHTpoIIep U Moayiu «TepmoctaTy, « DMEKTPOXUMHSD?)
Jlexmus MynpTUMeInIHBIN K1acc. [TpoekTop noToI049HOro 1
KperuieHus: Panasonic
[IpakTHueckoe KomnbroTepHsiii knacc. [lepcoHabHbIE KOMIIBIOTEPEI 5
3aHATHE "Jlekaga"
[IpakTiueckoe KommnbroTepusiit knacc. [lepcoHabHbIe KOMITBIOTEPHI 5
3aHATHE "Jlexama"

8. ®oHI OLIEHOYHDIX CpeacCTB JUCIUIIIMHDBI

|OHI/ICaH B OTACJIbHOM JOKYMCHTC
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MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit @eneparuu
denepanibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeILHOE

yUpeXKIACHHUE BBICIIIEr0 00pa30BaHUS
,.s l IMepMcknii HAMMOHAJIBHBIN MCCJIET0BATENbLCKU I
RS o
ITHHITY MOJUTEXHUYECKHMH YHUBEPCUTET

®OH/I OIIEHOYHbBIX CPEJICTB
151 IPOBeIeHUsI MPOMEKYTOYHOI aTTeCTANMU 00yJYaIOIIHXCS M0 THCIIATIIHHE
«Pu3nyecKas XuMHS
Ilpunoscenue k padoueii npozpamme OUCUUNIUHBL

HanpagJieHue NoAroTOBKH: 15.03.02 TexHosornueckue MalInuHbl 1
obopymoBaHue

Hanpagsiaennocts (mpopuiab) OO6opynoBaHue HeQTerazonepepadoTku

o0pa3oBaTeyIbHOM (CYOO)

NMPOrpaMMbl:

Kpaiunduxanus «bakanasp»

BBIIIYCKHUKA:

Breinyckarwumas kagenpa: O6opynoBaHue U aBTOMAaTU3AIHS

XUMHUYCCKUX ITPOU3BOACTB

dopma 00y4eHus: Ounas
Kypc: 2 Cemectp: 3
TpynoémkocTs:
KpenuTo no padbouemy yueOHOMY IJIaHY: 4 3E
Yacos 1o pabouemy yueOHOMY TUIaHY: 144 4.

DopMa IPOMEKYTOYHOH aTTECTALUM:
DK3aMeH: 3 CeMeCTp

ITepmb 2023



DoH OLIEHOYHBIX CPEACTB /IS MPOBEACHUS MPOMEKYTOUYHOM arTecTauuu
oOy4JaronmMxcs s MPOBEACHUSI MPOMEXYTOYHOM aTTecTallud OOYYarolUXCsl IO
JTUCUUIUIMHE  SABJISIETCS 4acThio (NMPUJIOKEHHEM) K pabouedl mporpamme
TUCUUTUIMHBL. DOHJ OLIEHOYHBIX CPEACTB JUIsl MPOBENEHUS MPOMEKYTOUHOU
aTTeCTallMy OO0YyYaIoIIUXCs N0 JUCHUIUIMHE pa3padoTaH B COOTBETCTBUU C OOLIEH
4acThiO (POHA OIIEHOYHBIX CPEACTB JJI MPOBEACHUS TPOMEKYTOUHON aTTECTAIlUU
OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl, KOTOpas YCTaHABIMBAET CHUCTEMY
OLICHMBAHUS PE3yJbTaTOB NIPOMEKYTOUYHOM aTTeCTallud U KPUTEPUN BBICTABICHUS
ouleHOK. DOH/ OIIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
oOyJarommxcs Mo JUCHUIUIMHE YCTaHABIMBAET (POPMBI M MPOLETYpPHl TEKYIIETO
KOHTPOJISI yCHEBAEMOCTH M IPOMEXKYTOUHOM aTTECTAalMu OOydYaroMXcsa I10
JTUCLUIUTNHE.

1. IlepeyeHb KOHTPOJIMPYEMBIX Pe3yJbTATOB O00y4eHHUsl MO AUCHHUILINHE,
00beKThI OLICHNBAHUS U BHbl KOHTPOJIS
Cornachno PI1/] ocBoeHue yueOHOro Marepuasia JUCHUILIMHBI 3aIUIaHUPOBAHO
B T€UEHHUE OJTHOTO ceMecTpa (3-ro ceMecTpa yueOHOro 11aHa) u pa3ouro Ha 2 yued-
HBIX MOIyJs. B kaxom mMozayie mperycMOTPEHb! ayJUTOPHbIE JIEKIIMOHHBIE, ITpaK-
TUYECKHUE U J1a00paTOPHbIE 3aHATHS, & TAKXKE CAMOCTOSATENIbHAsA paboTa CTYICHTOB.
B pamkax ocBoeHHs yueOHOTo Marepuasa JUCHUIUIMHBL POPMUPYETCSI KOMITOHEHTbI
KOMIIETEHLIUM 3Hamb, ymMems, 61ademy, ykazanubie B PIIJ], KoTOpbie BBICTYIAIOT B
Ka4eCTBE KOHTPOJIUPYEMBIX PE3yJIbTaTOB 00y4YeHUs Mo aucuuiuinHe (tadm. 1.1).

Tabnuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3yIbTaTOB O0YUEHHUSI IO TUCIIUIUIMHE

Buja koHTpOJIS
KonTposmpyembie pe3yJibTaThl

Texkymmii Py0Ge:xHblii IIpoMeRyTOYHBII

obyuenust mo eunnimne GYBe) Iy oG T G AR T /KD | 3aver | Dxsaven

YcBoeHHbBIE 3HAHUSA

3.1 3HATh 3aKOHBI U METOABI (PU3UUECKOI
XUMHHU, TPUMCHACMBIC ITPHU PCIICHUN
mpo06sieM, BO3HUKAOIINX B XOJI€
npo¢eCCUOHATBHON IEATETbHOCTH

n3 | TO KP TB

3.2 3HaTh METOJBI TEPMOJANHAMUYECKOTO H
KMHETHMYECKOT0  aHajM3a  XUMHYECKHX

n3 | TO KP TB
MPOIIECCOB, METOABI TMPOBEACHUS (UIUKO-
XUMHUYECKHUX UCCIIEIOBAHUN

OcBoeHHBIC YyMEHHS

V.1 ymeTb BBINOTHATH PaCUYETHI
TEPMOJIMHAMUYECKUX U KHHETUIECKUX
apaMeTPOB MPOLIECCOB B TOMOT€HHBIX U
reTEePOreHHbIX CUCTEMAX

n3 OJIp KP 113

V.2 ymets oOpabarbiBaTh U
aHAJIM3MUPOBATH PE3yJbTaThl (PU3MKO- OJIP 113
XUMHUYECKHUX UCCIIENOBaHNN




IIpnoOpeTreHHbIe BiaaeHUsI

B.1 BnageTp HaBBIKAMU CaMOCTOSITEIBHOM
paboTel  mpU  MpOBENEHUH  (HUBHKO- OJIP K3
XMUMHUUYECKHUX UCCIICIOBAHHI

B.2 Bmagere HaBbIKaMH ~ 00pabOTKH
PE3YIIbTaTOB IKCIIEPUMEHTOB

OJIP K3

T/KP — pyOexxHoe TecTupoBaHue (KOHTPOJIbHAS padoTa Mo MOYJIIO);
OJIP — otuet mo y1abopaTopHOii paboTe;

N3 — unuBUIyanpHOE 3a/1aHUE;

TO — TeopeTnyeckuii onpoc;

TB — TeopeTnyeckuii Borpoc (3K3aMeH);

[13 — npakTuyeckoe 3a1anue (3a7a4a Ha SK3aMeHe);

K3 — kommiekcHoe 3amanne (3K3aMeH).

WTOroBoi OlIeHKOHM JOCTUXKEHMSI PE3YJIBTATOB 00YUEHUS 10 JUCLUILINHE SB-
JSieTCs MPOMEKYTOUHAsl aTTeCTalus B BUAE dK3aMEHa, MPOBOJUMAsS C YUYETOM pe-
3yJABTATOB TEKYIIETO U PYyOEKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIS, THUNOBbIe KOHTPOJbHbIE 3aJaHUA W IIKAJbI
OLICHMBAHMSA Pe3yJIbTATOB 00y4YeHH S

Texymuii KOHTPOJIb yCIEBAEMOCTH UMEET LENbI0 00ECIIeYeHUE MaKCUMaJlb-
HOM 3(h(peKTUBHOCTU yUEOHOIO MpoLecca, YIpaBlIeHUe IPpoLueccoM pOopMUpOBaHUS
3aJIaHHBIX KOMIIETEHIIMH 00y4YaeMbIX, MOBBIIICHUE MOTHBALUU K y4ueOe U mpemy-
CMaTpUBAET OLICHUBAHUE X0J1a OCBOEHUS TUCHUILUINHBL. B cootBeTcTBUM € [Tonoxe-
HUEM O IIPOBEJECHUH TEKYLIErO KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOU arTe-
CTaIlMy 00YYaIoIIKXCs M0 00pa30BaTEIbHBIM MTPOrpaMMaM BBICIIET0 00pa30BaHUS
— mporpamMmam OakanaBpuarta, crienpanuteta u maructpatypsl B [IHUITY npeny-
CMOTPEHBI CIAEAYIOIINE BUIBI U IEPUOIUYHOCTD TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH
oOyyJarommxcsi:

— BXOJIHOM KOHTpPOJb, MPOBEPKA MCXOAHOIO YPOBHS MOJITOTOBIEHHOCTH
00y4aeMoro u €ro COOTBETCTBHUSI MPEIBSABISEMbIM TPEOOBAHUSAM MJII MU3YUCHHS
JIAHHOM JUCIUIIIAHEIL,

— TEKYyIIUA KOHTPOJb YCBOCHHSI Marepuana (ypOBHS OCBOEHHUS KOMIIOHEHTA
«3HATh» 3aJaHHBIX KOMIIETCHIIMI) Ha Ka)XJOM TPYIIIOBOM 3aHATHH U KOHTPOJb
MOCENIAEMOCTH JIEKIITMOHHBIX 3aHATHUI;

— MIPOMEKYTOUHBIN U pyOEKHBIN KOHTPOJIb OCBOCHUS 00y4aeMbIMU OT/IEIIbHBIX
KOMIIOHEHTOB «3HATh», «YMETh» 3aJaHHBIX KOMIIETCHIIMI MYyTeM KOMIIbIOTEPHOTO
WM OJAHOYHOTO TECTUPOBAHMS, KOHTPOJIBHBIX OIMPOCOB, KOHTPOJBHBIX PabOT
(MHIMBUAYATbHBIX JOMAIIHUX 33JlaHW), 3alIUThl OTYETOB IO J1aOOpPaTOPHBIM
pabotam, pedepatoB, Icce U T.1I.

PyOexxHblii KOHTPOJIb MO JUCHUIUIMHE MPOBOAUTCS Ha CIEAYyIOIIeH Hexese
Mocje MPOXOXKICHUSI MOJYJISI JUCHUIUIMHBI, a TPOMEXKYTOUYHBIM — BO BpeMs
Ka)XJI0T0 KOHTPOJBLHOT'O MEPOIIPUITHS BHYTPU MOAYJIEH TUCHIUIUIUHBL

— MEKCECCHOHHAs aTTeCTalus, €IMHOBPEMEHHOE MOJIBEICHUE UTOTOB TEKYIIEH
YCIEBAEMOCTH HE MEHEE OJJHOTO pa3a B CEMECTP MO BCEM AMCIMIUIMHAM IS KaXK-
JIOTO HaNpaBJICHUSI MOJATOTOBKH (CIEUUATBHOCTH), Kypca, TPYIIIbL;



— KOHTPOJIb OCTATOYHBIX 3HAHUH.

2.1. Tekymmii KOHTPOJIb YCBOEHUS MaTepHaja

Texymuii KOHTPOJIb YCBOCGHUS MaTepHaia B (popMe MHANBUAYATHLHOTO 3a/1a-
HUSL 1 BEIOOPOYHOTO TEOPETHUECKOTO OMpOCa CTYASHTOB MPOBOIUTCS IO KaXIOH
TeMe. Pe3ynbrarsl 110 4-0ayuTbHOM ITKAJIe OIICHUBAHUS 3aHOCSTCS B KHIDKKY TTPETO-
JaBaTeNsl ¥ YYUTBHIBAIOTCS B BUJIC MHTETPALHOMN OIEHKH TP MPOBEACHUH ITPOME-
’KYTOYHOW aTTEeCTAIIHH.

2.2. PyOexHBI KOHTPOJIb

PyOexxHbIN KOHTPOJIb [ KOMIUIEKCHOTO OIICHMBAaHMSI YCBOCHHBIX 3HAHUU,
OCBOCHHBIX YMEHUI U MPUOOPETEHHBIX BiaaeHui (Tadmn. 1.1) npoBogutcs B hopme
3aIUTHI 1a00PATOPHBIX PAOOT U PyOSKHBIX KOHTPOIBHBIX padoT (MOCE N3YICHUS
KaXI0r0 MOAYJIS y4eOHOU AUCIMILTHHBI).

2.2.1. 3amuta 1a60paTOpHLIX padoT

Bcero 3anmnanupoBano 5 nabopaTopHbIX paOoT. TUNOBBIE TEMbI Ja00paTop-
HBIX paboT npusenens! B PI1/I.

3amuTa 1a00paTOpHON pabOTHl MPOBOAUTCS MHIMBUIYATbHO KaXKIbIM CTY-
JIEHTOM WJIM TPYNIOW CTYyACHTOB. TUIIOBBIE IIKAJIA U KPUTEPUH OLIEHKH IIPUBEICHBI
B o6Omiei yactu ®OC 06pazoBaTenbHON MPOrPaMMBI.
Py0e:kHass KOHTPOJIbHasE padoTa

Cornacno PI1J] 3amnanupoBano 2 pybexxHbie KOHTposibHbIE paboThl (KP) mo-
CJIe OCBOEHUS CTy[€HTaMu y4eOHbIX Moaynel nucuuriuisl. [lepsas KP nmo moxyiio
nymo 2 «KHHeTHKa XMMHYECKUX peakuui. KuHeTnKa reTeporeHHbIX IIPOLIECCOBY.

Tunossblie 3aganus nepsoit KP:

1. Paccumraiite TernoBoil a¢ ekt peakunu 2Hy ) + Oy = 2H,O ) ipu TEMIIE-
parype 700 K. MosspHbie TEMIOEMKOCTH BOJOPO/IA, KUCIOPOIa U BOABI COOTBET-
CTBEHHO paBHbI 28,83; 29,37 u 33,7 ﬂ—m[{ (cuuTaiiTe X MPUOIUKEHHO MOCTOSH-

MOJIb -
HBIMHU B MHTepBajie Temmeparyp 298+700 K).

2. UctunHas MoOJsipHasi TEIUIOEMKOCTh OKCHA KaJIbIIUS BBIPAXKAETCS ypaB-

HeaneM C, = 48,83 +4,519 1037, ,ZZ—:)ch . Onpeaenure KOJIMYECTBO TEIIOTHI, HE-
MOJlb -
obxomumoe s HarpeBanus 10 kr CaO ot 0 g0 900°C.

3. dns peakumu Sy + 2Hory <> 2H,S(ry paccunralite namenenue snepruu I'no-
oca ipu 7 = 700K. Hanummre BbIpakeHHE JJisl KOHCTAHThI PABHOBECHS. YKAXKUTE
ycnous (P, T), ciocoOCTBYIOIINE CMEIICHUIO PABHOBECHUS B CTOPOHY TIPSIMOU pe-
aKIHUH.

Tunoswblie 3aganus sropoii KP:

1. Peakuus 1-ro mopsiaka npu temmepatype 25°C 3apepmiaercs Ha 30% 3a 30
MuH. [Ipn kakoi temmeparype peakuus 3aBepmurcs Ha 60% 3a 40 muH, eciu
SHeprus akThBanuy pasHa 30 xJIx-Monp 1?

2. [Ipn wu3yueHWM KUHETHUKHU peakiuu NA — B monayuwnm criemyroimiye
JAHHBIE:



BpeMsi, MUH 0 10 20 30 40
[A], monb/am® 0,62 0,44 0,31 0,22 0,16

Omnpenennure NOPSAIOK pEaKIMy U KOHCTAHTY CKOPOCTH.

3. B peaknun 2HI < H; + |, u3BecTHbl KOHCTAHTHI CKOPOCTH MPSMOU U
obpatHoit peakumii: npu Temreparype 500°C Ky = 23,3; Kogp. = 1,05-10%, a npu
temneparype 700°C Kqp. = 9,05:103; Kogp. = 2,0810° (BCe KOHCTaHTBI BHIPAKEHBI B
e momb 1+¢ 1), PaccunraiiTe SHEPTMU aKTUBAIIUMK IIPSAMOM U 0OOPATHOM pEaKIuii.

BbinosiHeHHe KOMILJIEKCHOT0 WHIMBHAYAJIbHOIO 3aJaHUSI HA CaMOCTOSITE/b-
HYI0 padorty

JIist OlleHUBAHUSI HABBIKOB U OMBITA ACSATEIbHOCTH (BIAJCHUS), KaK Pe3yib-
Tara 00y4eHHUs 10 AUCIUILINHE, HE UMEIOIIEH KypCOBOTO MTPOEKTa Uil paboThl, uc-
NOJIb3YEeTCS MHANBHIyaIbHOE KOMIUIEKCHOE 33JaHUE CTY/ICHTY.

TumoBeie mKana ¥ KPUTEPUH OLICHKH PE3YNbTAaTOB 3alUThl MHAWBHIYalb-

HOTO KOMIUJIEKCHOTO 3a7aHusi puBeAeHbl B 001ei yactu @POC obOpazoBaTebHON
POTPaMMBL.

2.4. TlpomexyTouHasi aTTecTanusi (MATOroBbIii KOHTPOJIb)
Jlomyck K MpOMEKYTOYHOM arTeCTaliy OCYILECTBIIAETCA 110 Pe3yabTaTaM Te-

KYIIEro U pyoe>KHOTO KOHTPOJISI. YCIOBHUSMH JOIYCKa SIBISIOTCS YCIIEIIHAs clladya
BCEX MHJMBUYaJbHBIX 3aJlaHUI, OTYETOB JaOOPATOPHBIX PadOT U MOJOKUTENIbHAS
UHTETpasibHas OIIEHKA 110 pe3yJbTaTaM TeKYyILIEro U pyoeKHOTO KOHTPOJIS.

[IpomexyTounas arrecranus, cortacHo PIIJ[, mpoBonuTcs B BuIE 3K3aMeHa
10 AUCIUIUIMHE YCTHO 10 Omieram. bunet conepxut Teopernyeckue Bonpocsl (TB)
JUIs. TIPOBEPKM YCBOCHHBIX 3HAHUM, mpaktuyeckue 3ananus (I13) mns mposepku
OCBOEHHBIX YMEHUH U KOoMILIeKCHbIE 3a1aHus (K3) nis KoHTposst ypoBHS ipuoope-
TEHHBIX BJIQJIEHUHN BCEX 3asBJICHHBIX KOMIIETECHIIMI.

buner popmupyercs Takum 00pa3om, YTOOBI B HETO MOTIATU BOMPOCHI U TTPaK-
TUYECKHE 3aJ]aHus1, KOHTPOJIHPYIOIIUE YPOBEHb CPOPMUPOBAHHOCTH BCeX 3asIBICH-
HBbIX KoMmreTeHui. @opma Omitera mpeacTasieHa B oomieit yactu @POC obpasopa-
TEJIbBHON ITPOTPAMMBI.

.1. TunoBbie BONPOCHI U 3aJaHUS /IS IK3aMeHA 0 JUCIHUIITIHHE
TunoBbie BONPOCHI 1JIsl KOHTPOJIsI YCBOCHHbBIX 3HAHMIA:
1. 3akon I'ecca. Pacuer TemnoBbix 3(pdekToB xuMuueckux peakimii. CBs3b

MEXIy TEIIOBBIM 3((PEKTOM MpU MOCTOSHHOM JAaBJICHUH U TEIJIOBBIM (D PerTom
IPU MOCTOSTHHOM O0BbEME.

2. YpaBHeHUe, O0OBEAMHSIONIECE TIEPBBIA U BTOPON 3aKOHBI TEPMOIUHAMUKH.
Oueprus ['u66ca. Dueprus ['enpMronbiia. U3MYECKUN CMBICI ATUX BEJTUYHH.

3. O6mme mpeACcTaBIeHUs O TETEPOTEHHBIX MPOIleccax, 0COOEHHOCTH UX MPO-
tekanus. Kunetnueckas u nuddy3uoHHas 001acTi MPOTEKAHUS TE€TEPOTSHHOTO
nporecca. OCHOBHBIC OTJIMUNTEIBHBIC TPU3HAKY TIPOTEKAHMS IPOIIECCOB B pa3iny-
HBIX 00JIaCTSX.



TunoBbie BONpPOChl M NPAKTHYECKHUE 32aHUA /1JI51 KOHTPOJISI 0CBOEHHBIX
YMEHMU:

1. PaccMmoTpeTh criocoObl pacyeTa TerioBoro 3h@exra XuMruiecKon peakiuu
IIPU Pa3IMYHBIX TEMIIepaTypax.

2. CoctaButh BbIpaxkeHus s koHcTaHT paBHoBecus (Ky, K¢, Kp)
TOMOT€HHOM W TETepOreHHOM peakiuid. 3amucarb ypaBHEHUS, CBS3BIBAIOIINE
pa3nyHbIe BUIbI KOHCTAHT PAaBHOBECHSI.

3. OxapakTepu3oBaTh  pa3jIMYHbIE  METOJABl  OMpEACNICHUS  MOpsAIKa
TOMOT€HHOM PEAKIUH.

TunoBbie KOMILIEKCHBIE 321aHUSA /ISl KOHTPOJISI MIPUOOPETEHHBIX BJIajie-
HMH:

1. IlpoBectu TepMoanHAMUYECKOE€ 0OOCHOBaHNUE BO3MOXKHOCTH MPOTEKAHUS
peaxkuu Mpu JTaHHOW Temmeparype. PaccuntaTh KOHCTaHTY paBHOBeCHs. YKa3aTb
YCIJIOBHUSI, CIIOCOOCTBYIOIINE CMEIIICHUIO PABHOBECHS B CTOPOHY MPSIMOM peakIuu.

2. [Ipoananu3upoBath  pe3yiabTaThl  KWHETUYECKOTO  SKCIEPUMEHTA.
PaccuutaTe sHepruro axTuBanuu peakiuu. OnpenenuTs 0051acTh MPOTEKAHUSA
reTepOreHHOro Mpolecca.

3. Ha ocHOBaHMM JaHHBIX KHWHETHYECKOTO SKCIEPUMEHTA OIpPEAe/IUTh
MOPSIJIOK PEaKIIUd TOMOT€HHON PeaKkliu, pacCuuTaiTe KOHCTAaHTY CKOPOCTH, BpeMs
MOJIyIIPEBPAILICHUS, COCTABUTh KUHETUUECKOE YpaBHEHUE.

Ilonnviti nepeuens meopemuueckux 80NpoOCco8 U NPAKMu4eckux 3a0aHuil 6
Gopme ymeepaircoenHo2co KOMnieKkma IK3aMeHAYUOHHbIX OUIEeMO8 XPAHUMCS HA 8bl-
nyckaroueu xageope.

2. llIkaJjibl oleHMBAHKS Pe3y/abTATOB 00y4ECHUsS HA IK3aMEeHe

OueHka pe3ysbTaToB 0O0Oy4EHHs 110 JUCHUIUIMHE B (hOopMe ypOBHS c(HhOpMUPO-
BAaHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 81a0emsb 3asiBICHHBIX KOMIIETCHIIUN MPO-
BOAMUTCS MO 4-X OaJUTbHOM IIKaJe OIEHWBAHUS ITyTEM BBHIOOPOYHOTO KOHTPOJIS BO
BpeMs dK3aMeHa.

TumnoBble MKaxa U KPUTEPUH OIICHKU PE3YIBTATOB O0YUEHUS TIPU Claue dK3a-
MEHa JIsl KOMIIOHEHTOB 3HAMb, YMemsb U 81adems TIpuBesieHbI B o01ei vactu @OC
o0pa3oBaTeIbHON MTPOTPAMMBI.

3. Kpurepuu oueHuBaHus YPOBHSI C(POPMUPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeH NI

3.1. OueHka ypoBHs ¢)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIE€TEHIIU I

[Ipu oreHke ypoBHSI CPOPMUPOBAHHOCTH KOMIIETEHIIMNA B paMKaxX BbIOOPOU-
HOT'O KOHTPOJISI TIPU DK3aMEHE CUMUTACTCS, UTO NOJIYUEeHHAs] OYeHKA 3a KOMNOHEHM
nposepsemoil 8 buneme Komnemenyuu 0606uaemcs Ha cOOmMeemcmeayIWuLl Kom-
HNOHEHmM 6Cex KOMNemeHyul, QopMupyemvlx 8 pamKax OAHHOU Y4eOHOU Oucyu-
NJIUHDBL.

TunoBbie KPUTEPUU U LITKAIIBI OIIEHUBAHUSI YPOBHS CPOPMUPOBAHHOCTH KOM-
MMOHEHTOB KOMITETCHITMI TpuBeieHbI B 001iei yactn @OC oOpa3oBarebHOM IPo-
IrpaMMBI.

3.2. OueHka ypoBHsi ¢(hopMHUPOBAHHOCTH KOMIIETEHIUIi

OO6mmast orieHKa ypoBHs ChOPMUPOBAHHOCTH BCEX KOMIIETCHIINI MPOBOIUTCS



IIyTEM arperupoBaHusl OLEHOK, IOJTYYECHHBIX CTYJEHTOM 3a KaXKAblii KOMIIOHEHT
(opMHUpYyEMBIX KOMIETEHLIUN, C YIETOM PE3yJIbTaTOB TEKYIET0 U pyOexKHOTO KOH-
TPOJIs B BUJIE MHTETPATIbHOM OLIEHKH 110 4-X OayuibHOM 1IKaje. Bee pe3ynbraTel KOH-
TPOJISL 3aHOCATCS B OLICHOYHBIN JIMCT U 3aIOJHSAIOTCS MPENOAABATENEM 110 UTOTaM
IIPOMEKYTOUHOM aTTECTALMH.

dopma OLEHOYHOTO JIUCTa U TPEOOBAaHUS K €ro 3alO0JIHEHUIO NIPUBEACHBI B
obmreit vactu ®OC oOpazoBaTeIbHON MPOTPAMMBI.

[Tpu popmMupoBaHUN UTOTOBOM OLIEHKH MPOMEKYTOUHOM aTTecTalluy B BUC
9K3aMEHa HMCIONb3YIOTCS TUIIOBBIE KpUTEPUH, TpUBEACHHbIE B 001Ieit yactu ®OC
00pa30BaTeIbHON MPOTPaAMMBI.



