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1. HEJIX OCBOEHUA

1.1

Ienpro n3ydeHns TUCIUIUINHEI SBISAETCS (POPMUPOBAHIE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U UCCIEA0BATEIIBCKOM
KyJbTYphI BBITYCKHHUKA. B IaHe CTaHOBNEHHS HAyYHOT'O MUPOBO33PEHHUs CTYAEHTOB AUCIMILUIMHA "Du3ndeckas xumus"
IpU3BaHa CII0cOOCTBOBATH (POPMUPOBAHHUIO NPECTABICHNI O XUMHUUECKHUX MPOIIECCaX Ha OCHOBE MOJIEKYIISIPHOI
MIPUPOJIBI BEIIECTBA, CTATHCTHYECKUX 3aKOHOMEPHOCTEH (hM3UKO-XMMHIYECKUX SBICHNH. BEITYCKHUK TOJKEH OBIAIETh
OCHOBHBIMH METOJIaMH HAy4HOI'O IIO3HAHUS, BKIII0Yasi METOJbl CTATUCTUYECKON MEXaHUKHU U TEPMOAUHAMUKH, KYJIBTYPOi
71a00paTOPHBIX HCCIICA0BAHUH, TIO3HAHUSIMU B COBPEMEHHBIX OTPACIIIX XUMHUYECKOTO 3HAHHS.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.0

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4aroLerocs:
2.1.1 | AHamuTHYeCKas TEOMETPHUS M BEKTOpPHAs ayreOpa
2.1.2 | Xumus

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK

npennecTByoOIee:
2.2.1 | AHanuTHyecKas XUMUS U PU3UKO-XUMHYCCKUE METOIbI aHAJIH32a
2.2.2 | XuMus BBICOKOMOJIEKYJISIPHBIX COeTUHEHUI
2.2.3 |MozaenupoBaHue XUMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB
2.2.4 |IloarotoBka K MpoOLEAYpE 3alIUTHI U 3aIIUTA BBITYCKHON KBATH(UKAITHOHHON paboThI
3. PE3YJIBTATBI OBYYEHUS 110 AUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIUSAMHA
4. CTPYKTYPA U COAEP)KAHUME
Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanne KM Brinosn
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIUIi pecypcsl padoTsI

Pazgen 1. Xumunueckast
TepmoanHamMuKa. IlepBblii
3aKOH TePMOAUHAMHUKH.
Bropoii 3akoH

TePMOAUHAMHUKHU.
1.1 CaMOCTOSTENBHOE U3YUEHHE 2 5 JI1.1 JI1.3
y4ae6Horo Matepuana 8 LMS 013233

Canvas:Beenenue. [Ipenqmer
U coneprkanne Gu3nIecKoit
xuMuu. OCHOBHBIE pa3febl.
Ucropus pa3Butus
(busndeckoit XuMuu. MeTo bl
(pu3MIecKoi XUMHN:
TEPMOJUHAMUYECKUI,
CTaTUCTUYECKUN U
KBaHTOBOMEXaHUYECKHM.
3HaueHue uzmaeckoit
XUMUH TSI

Metauryprud. /Cp/




1.2

[IepBslit 3ak0H
TepMouHaMuKu. OCHOBHBIE
MTOHATHUS TSPMOTUHAMUKH.
DYHKINUN COCTOSTHUS U
(hyHkIMM mporecca.
BuyTpenHnsist sHeprus,
SHTAJIBINS, TEIUIOTa, padoTa.
AHanuTHYeCKOe BBIPAXKEHHE
MIEpBOro 3aKOHA
TEPMOIUHAMUKH.
TemnoeMKoCTh. 3aBUCUMOCTh
TEIIOEMKOCTH OT
TemIeparypsl. TernnoBsle

3G HEKTH XUMHIECKHX
peaxuuii. 3axoH 'ecca.
TemnoTe! 06pazoBanus,
CrOpaHusl, arperaTHbIX
IIPEBPALICHUN, PaCTBOPEHNUS,
HEUTpaIu3aluu.
3aBHCUMOCTb TEMJIOBOTO

s deKTa peakiul OT
TeMIIEpaTyphl. Y paBHEHUE
Kupxrooa. /Jlex/

JI1.1J11.3
013233

13

CaMocTosITeNnbHOE N3YUCHHE
y4debHoro MaTepuana B LMS
Canvas:Bropoii 3akoH
TepmoauHaMuky. [Iporecchr
CaMOTIPOM3BOJIEHEIE,
oOpaTHMBIC 1 HEOOpaTHUMEIE.
Hampasnennoctb
CaMOIPOU3BOJILHBIX
MIPOLIECCOB B TIPHPOJIE.
TepmoanHamuueckast
BEpOsITHOCTh. PaBHOBecHe
Kak HanOoJee BeposTHOE
COCTOSIHHE CHCTEMBI.
AHaNUTHYECKOE BBIPAKECHUE
U (hOpPMYITPOBKA BTOPOTO
3aKOHA TEPMOJMHAMHUKH.
OHTponus Kak Mepa
BEpOSITHOCTH. Brruncnenue
W3MCHCHUS SHTPOIINH B
Pa3IHYHBIX IPOIECCAX.
TepmoanHaMuyeckue
(YHKIIMHN U CBSI3b MEXIY
HIMH. CBOOOHAS SHEPTHS
IPU TIOCTOSHHOM 00BeMe
(aHeprus ['enpmroibua) u
P IOCTOSTHHOM JIaBJICHUH
(aneprust [m60ca) kak Mepa
paborocnocobHOCTH
CHCTEMBI ¥ KpUTEpHi
HaIpaBJIEHHOCTH Iporecca.
3aBUCHMOCTb JaBICHHS
HAaCBIIEHHOTO T1apa OT
TeMIepaTypel. Y paBHEHHE
Knaysuca-Knamneiipona. /Cp/

J1.1
JI1.3J13.1
012233




1.4

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:I1epBbrIii 3aK0H
TepMoauHamMuku. Pacuer
paboThI ra3a B pa3IMUHbIX
TEPMOJIMHAMUYECKUX
mporieccax: u300apHOM,
HU30XOPHOM, H30TECPHUECKOM,
anunabatHoM. [ToHsiTne
MOJISIPHOM U yJeIbHON
teroemkocreit. /Cp/

J1.1
JI1.3J13.1
01030233

1.5

3akon ['ecca. Pacuer
TerIoBbIX 3 dexToB
peaxkiuu. DHTaTbIUIHBIN
(hakrop. 3aBHCUMOCTH
SHTAIIBIIMU OT TEMIICPATYPHI.
3akon Kupxrodda. /TIp/

J1.1
JI1.3J13.1
0103233

1.6

CaMocTosITeNnbHOE N3YUCHHE
y4aebHOTrO MaTepuana B LMS
Canvas:Bropoit 3akon
TEPMOJMHAMHKH.
OHTPONHMUHEI (hakTop.
W3MeHeHue SHTpONUY B
CJIOXKHBIX (PU3HUKO-
XMMHYECKHX IpOIIeccax.
3aBUCUMOCTb SHTPOIIUU OT
TeMIeparypsl u oosema. /Cp/

J1.1
JI1.3J13.1
013233

1.7

Oueprus ['m60ca. Dueprus
I'ensmrosnbua.
Hampasnennoctpb
XHUMUYECKUX MPOIIECCOB.
3aBUCUMOCTb OT
HE3aBHCHUMBIX MTapaMeTPOB.
KonTpomnsnas padora Ne

1. /Mp/

JI1.1J11.3
3233

1.8

OrmnpeieneHue TerIoThl
pactBopeHwus Oypsr /J1ad/

J1.1
JI1.3]J13.2
JI3.3
013233

pabora B
mapax

1.9

CaMocTosATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:CnencTus U3 3aKoHa
I'ecca. Pacuer
TEepOANHAMUYECKUX (PyHKLNH
MIPH CTaHIAPTHBIX

yenosusix /Cp/

JI1.1J11.3
013233

CamocTosTensHOe H3yIeHUE
yueOHoOro Marepuana B LMS
Canvas: TepmonHamMuaeckui
aHaJIM3 PeaKIny.
[IpakTuueckoe npuMeHeHue
3akoHa Kupxrododa. Pacuer
(hyHKIHI Yepe3 IOCTOSTHHBIE
UHTETPUPOBAHUSL.
Hcnonk3oBaHue MporpamMmbl
Excel. /TIp/

JI1.1 JI1.3
013233

3aHSTHE B
napax B
KOMITBIOTEPH
OM KI1acce

Pasgen 2. Xumnueckoe
paBHOBecHe.




2.1

KoncranTa paBHOBeCUS U
CIIOCOOBI €€ BBIPAKCHUSI.
TepmoarHaMUYeCKHil BEIBOJ
3aKOHa JIeUCTBUS Macc.
Pacuer cocraBa paBHOBECHOM
CMECHU M BBIXOJIa MIPOIYKTA.
XUMHUYECKUE PEaKIUH B
TeTePOTeHHBIX CHCTEMaX.
Koncranta paBHOBecust
TeTepOTreHHON PEeaKIMHU.
JlaBieHue aucconuanuu.
‘YpaBHEeHME H30TEPMBI
XMUMUYECKOM peakuuu.
3aBUCHUMOCTH KOHCTAHTBI
paBHOBECHS OT TEMIIEPaTypBhI.
YpaBHeHHE U30XOPbI U
n300aps! peakiun. /JIex/

JI1.1J11.2
JI1.3J13.1
01030233

2.2

CaMOCTOSTEIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:Temnnosas Teopema
Hepmucra. IToctynar [Tnanka.
Beruncinenne abCcoMIOTHBIX
3HaueHuH saHTponuu. Pacuer
paBHOBECHH 110 TabnuIaM
CTaHAAPTHBIX 3HAYCHUH
TEepPMOANHAMUYECKHUX
¢dynkuwit /Cp/

J1.1
JI1.3J12.1
013233

23

CaMocTosITeNnbHOE N3YUCHHE
ydebHoro MaTepuana B LMS
Canvas: XuMuaeckoe
paBHOBecHE B
OJJHOKOMIIOHEHTHBIX
CHCTEMax M IPOCTBIX
cmecsx. /Cp/

JI1.1J11.3
0109233

24

W3yuenue paBHOBecHs
TOMOT€HHO! peakluu B
pactBope /J1a6/

JI1.1J11.2
JI1.3J13.2
01030233

pabota B
napax

2.5

CaMOCTOATENIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:Pacuer cocraa
PaBHOBECHON CMECH Ta30B
IPU U3MCHEHUHT
TeMIepaTypsl U 00IIEro
nasieHns. CMeleHune
XHMHYECKOTO PaBHOBECHS T10
npunnuny Jle-Illarense. /Cp/

JI1.1J11.2
J1.3
0103233

Pa3nen 3. Teopus
PacTBOPOB.




3.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:PacTBopbl
HE3JIEKTPOIHUTOB.
[TapuuaneHble MOJISIPHBIE
BEJIMYMHBL. Y paBHEHUS
I'n66ca-drorema. M neansHbie
pacTBOpbL. Pa3baBienHbIe
pacTBOpHl. 3aKOHbI
pa30aBIICHHBIX PaCTBOPOB.
PacTBOpUMOCTB Tra30B B
JKUAKOCTSIX. 3aKoH ['eHpH.
PacTBOpHMOCTE ra30B B
MeTaiiax. 3akoH Payss.
3aKoH pacrpeeIeHHs.
CoBepIlIeHHbIE PAaCTBOPBHI.
XYUMUYECKHI MOTeHIIHA
KOMITOHEHTA COBEPIIICHHOTO
pacTtBopa. PeanbHbie
PacTBOpHL.
Tepmoannamudeckast
aKTUBHOCTB. MeTO/Ibl
ornpeesieHus aKTUBHOCTH
KOMITOHEHTOB

pactBopa. /Cp/

J1.1
JI1.3J12.1
01030233

32

CamocTosTensHOe U3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:Teopust pacTBOpOB.
PaBnoBecue mexny
PacTBOpOM U MapoMm
pactBopuTens. 3akoH Payns,
3akoH ['eHpw, ciencTBusl.
Brlpaykenus KoHIEHTpanui
pactBopoB. /Cp/

JI1.1J11.2
JI1.3J12.1
0103233

33

CaMocCTOsITeTIEHOE H3YYCHUE
ydebHoro Matepuana B LMS
Canvas:[lapransHsie
MOJIbHBIC BETMYUHBI. 3aKOH
I'n66ca-drorema. /Cp/

JI1.1J11.2
J1.3
012233

34

CaMoCTOsITENbHOE N3YUCHHE
y4ae6Horo Matepuana 8 LMS
Canvas:Bripaxxenue
KOHIIEHTpAINil pacTBOPOB.
Pemienne pacueTHbIx

3agaud. /Cp/

JI1.1J11.3
0102393

3.5

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Pacuer 3aau Ha
MOHIDKCHUE U MTOBBIIICHHE
TEeMIIepaTyp 3aMep3aHusl 1
KUIIEHHS PAcTBOPOB.
ITpumenenue 3akoHoB I'enpu
u Paynsa. /Cp/

JI1.1J11.3
0103233

Pa3nen 4. da3oBble
paBHOBecHS B
MHOTOKOMIIOHEHTHBIX
cucTemMax.

4.1

OcHoBHBIE IOHATHUS: (a3a,
KOMITOHEHT, YHCIIO CTEIeHeH
cBobobI. [IpaBmiio a3
I'mb6ca. Auarpamma
COCTOSTHHS
OJIHOKOMIIOHEHTHOH
cucremsl. TepMuueckuil
aHanu3. Kpusbie
oxnaxaeHus. /Jlex/

1.1
JI1.3J12.1
01030233




4.2 JCamocTtosiTenbHOe J.1
H3y4eHHe yueOHOro JI1.3J12.1
Matepuana B LMS 0109233
Canvas:narpaMmsl
JIByXKOMIIOHEHTHBIX CUCTEM:

C TIOCTOH 3BTEKTHKOH; C
OTpaHUYEHHOU U
HEOrpaHUYECHHOM
PacTBOPUMOCTBIO B TBEPAOM
COCTOSIHHH; ¢ 00pa3oBaHUEM
YCTOWYMBBIX U
HEYCTOMYMBBIX XUMHUUECKUX
COEIIMHEHHH.
TpexKoMIOHEHTHbBIE
cuctembl. Yuenue KypHakosa
U (pU3UKO-XUMHUICCKHHA
anamms /Cp/

43 X1MHUYECKOE paBHOBECHE B J1.1 pabora B
JIByXKOMIIOHEHTHBIX JI1.3J12.1 rpymnmnax
cucremax. ®azoBble 212233
nmuarpaMmel. [ToctpoeHue u
UHTEpHpHUTAIUs (a3oBbIX
nuarpamm. /IIp/

4.4 [MocTpoenune nuarpaMmsl J1.1 paborta B
MJIABKOCTH CUCTEMBI JI1.3J12.1J13. rpymmax
HadTaTHH- 2
nudennnamu /J1a6/ D152 53

4.5 CaMocTOATeIbHOE U3yIEHHE J1.1
yueOHOro Marepuana B LMS JI1.3J12.1
Canvas:ITpumenenune 213253
MpaBUIIa pbluara K pereHuio
mpakTudeckux 3amay /Cp/

4.6 CamocTosATenbHOE H3yYeHUE JI1.1
ydebHoro MaTepuana B LMS JI1.3J12.1
Canvas:UrteHue auarpamMMel 313233

""JKene30-1eMEeHTHT".
MOCTPOCHUE KPUBBIX
OXJTX/ICHHUSI, PEIICHUE
3agau. /Cp/

Pasgena 5. OcHOBBI
CTaTHUCTHYECKOI
TepPMOANHAMHUKH.




5.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:CraTuctuueckuit
TepMoauHaMuka. PazoBoe
MIPOCTPAHCTBO. 3aKOH
pacnpenenenus bonpmana.
Pacnpenenenue monexyn
raza 1o UMIyJbcam u
KOOpAUHaTaM. 3aKOH
pacrpeeneHus SJHEPTUH 10
CTeTeHsIM CBOOOIBI.
KBanroBas Teopust
TEIIOEMKOCTH.
CraTtucrudeckas cymma
cocrossHui. CTaTHCTUYECKHUI
Bec. CyMMBI COCTOSTHUIM
MOCTYNATENBEHOTO,
BpaIaTeIbHOTO U
KO01€0aTeILHOr0 JIBHUKEHUH.
DEeKTpOHHAs cyMMa
coctosiHuil. Beruncnenue
TEPMOJIUHAMUYECKUX
(hYHKIMI U KOHCTAHTBI
pPaBHOBECHS C
WCTIOIb30BaHUEM CYMM
cocrosHuit. /Cp/

JI1.1J11.3
013233

52

CaMocCTosITeTbHOE U3yUCHUE
ydebHOro Matepruana B LMS
Canvas:CraTucruueckuil
pacder MOJISIpHON
tertoeMkoctu. /Cp/

JI1.1J11.3
0103233

53

CaMocTosITeNIbHOE N3YUCHHE
y4aebHOTrO MaTepuana B LMS
Canvas:Pemrenne 3ama4 mmo
CTaTUCTUYECKON
TepMoanHaMuke ['n66ca n
Bonbimana. /Cp/

JI1.1J11.3
010233

54

/Op/

JI1.1J11.3

5.5

/3auét/

JI1.1JI1.3

Pa3gen 6. Diexkrpoxumus

6.1

CaMOCTOATEIbHOE U3YUEHHE
ydeb6Horo matepuana 8 LMS
Canvas:PacTtBops!
JIEKTPOJIUTOB. DHEPruUs
KPHCTAJUTNYECKOH PEIICTKH
SHEpPIUs CONbBATAllUU HOHOB.
CurnbHbIE U cita0ble
3JIEKTPOJIUTHL. AKTUBHOCTH
anexktpoauToB. MoHHas cuna
pactBopa. CriocoOs!
onpeeNeHus

KO3 PHUINEHTOB aKTUBHOCTH
anekTponuToB. /Cp/

J1.1
JI1.3J13.1
9103233

6.2

CaMocTosITeNTbHOE U3yUeHUE
ydebHoro Matepuana B LMS
Canvas:PacTBopbl
AJIEKTPOJIUTOB. DHEPTUs
KPHCTAJUTHYECKOH PEIICTKH H
SHEPTHsI COJIbBATALMN HOHOB.
CubHbIe U cralbie
ANIEKTPONUTHL. AKTHBHOCTB
9NEKTPOINTOB. MoHHas cua
pactBopa. CriocoOb!
OIpe/IeIeCHUs

K03 PHUIHNEHTOB aKTUBHOCTH
anextposuToB. /Cp/

JI1.1J11.3
0103233




6.3

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Y nenbHast u
9KBUBAJICHTHAS
9JIEKTPONPOBOJAHOCTH U UX
3aBUCUMOCTb OT
KOHIIEHTPAIIHH.
IToaBHXHOCTE HOHOB. 3aKOH
Konbpayma. Yucna
nepeHoca. [IpakTndeckoe
WCTIOIB30BaHNE U3MEPEHHUS
anexTponposoanoctu /Cp/

J1.1
JI1.3J13.1
01030233

6.4

CaMocTOATeIbHOE U3YUYEHHE
ydebHoro Matepruana B LMS
Canvas:D1eKTpoaBUKYIIUE
cuibl. Bo3HUKHOBEHME
Pa3HOCTH [TOTEHIIMAJIOB Ha
rpaHuIie pasaena ¢as.
JIBOMHOM 3JIEKTPUYECKUI
cnoil. Tepmoannamuka
raJlbBaHMYECKOI'0 2JIEMEHTA.
Tunsl 21€KTPOJIOB.
DNEeKTPOJHbBIE TOTEHIINABI.
CraniapTHble MOTEHIUAIBL.
Psn nanpspxenuit. /Cp/

J1.1
JI1.3J12.1
0102393

6.5

CaMOCTOSTENBHOE U3YUEHHE
yde6Horo Matepuana 8 LMS
Canvas: Tumnst
TaTbBAaHNYECKUX HJIEMEHTOB!
XUMHYECKHUE,
KOHLICHTPAIIMOHHBIE.
Juddy3noHHBIH MOTSHITHAI.
Ormpenenexnue
TEPMOANHAMUYCCKHUX
HnapaMeTpoB IIyTeM
m3mepenns DJ]C. Kuneruka
NIEKTPOAHBIX MPOLIECCOB.
Onextponus. [lonspuzanus.
[epenanpsokenne /Cp/

J1.1
JI1.3J13.1
013233

6.6

CaMocTosITeNnbHOE N3YUCHHE
y4aebHoro Matepuana B LMS
Canvas: DIeKTpOXUMHUSL.
DIEeKTPONPOBOTHOCTD
anexTpomuToB /Cp/

J1.1
JI1.3J13.1
0103233

6.7

CaMOCTOSTENIbHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:Onextpoxumust. 31C
TaIbBaHMYECKOTO HJIEMEHTA.
Pacyer TepMoanHaMHUYECKUX
BenuuuH Meronom 3(C /Cp/

J1.1
JI1.3J13.1
013233

6.8

CaMocTosITeNnbHOE N3yYeHHEe
ydebHoro MaTepruana B LMS
Canvas:OCHOBBI TeOpUU
INEKTPOJIUTUUECKOM
nmucoonmaryu /Cp/

JI1.1J11.3
01030233

6.9

CaMocTosITeNIbHOE N3YUCHHE
y4aeObHOTO MaTepuana B LMS
Canvas:Teoperuueckue
OCHOBBI PabOTHI
TaJIbBaHHUYCCKHUX
anemeHToB. /Cp/

JI1.1J11.3
010233




6.10

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Teopernyeckue
OCHOBBI TIPOIECCOB
OKHCJICHHSI-
BocctaHoBienus. /Cp/

JI1.1J11.3
013233

Pazgen 7. Jupdysus

7.1

CaMocTosITeNnbHOE N3YUCHHE
y4aeO6HOTO MaTepuana B LMS
Canvas:SIBneHus nepeHoca B
rasax, TBEpAbIX Tenax,
xuaKoctax. Teopus
muddy3un. 3akonsr Ouka.
CBsi3b KO3 GHULHEHTOB

TG PY3UH ¢ TIOABIKHOCTHIO.
Mexanmm anddy3nn B
TBEPJbIX TeJax U
skuakoctsx /Cp/

JI1.1J11.3
010233

7.2

CamMocTosITeNnbHOE N3yUeHHE
y4aebHoro Matepuana B LMS
Canvas:[luc¢ysus. Pacuer

ko3 dunmenta nuphysuu.
Bsizkocts /Cp/

JI1.1J11.3
01030233

73

CaMocCTOsITeNnbHOE U3YUCHHE
y4aebHOro Matepuana 8 LMS
Canvas:poss Iporecca

T Py3un B
MPOU3BOJICTBEHHBIX
npoueccax. /Cp/

JI1.1J11.3
012233

Pa3nen 8. [loBepxHOCTHBIE
SIBJICHUS ¥ aJICOPOs

8.1

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHOro Matepuana B LMS
Canvas: AncopOuus ra3oB Ha
TBEPIBIX
nmoBepXHOCTSIX.OCHOBHBIE
onpezaeneHus. Biusuaue
MOBEPXHOCTHOT'O CJI0S Ha
TEPMOJIUHAMUYECKUE
CBOWCTBA reT€POreHHbIX
cucrem. Teopus ancopOuus
Jlanrmropa. AncopOuus u3
CMecH Ta3oB. AncopOnus u3
pacTtBopoB. MonekyisipHas u
AKTUBUPOBAHHAs
aacopoums. /Cp/

JI1.1J11.3
010233

8.2

CamocTosTenbHOE H3ydeHNe
y4ae6HOro Matepuana B LMS
Canvas:I[TonumonexynspHas
ancopbuus. KanunnspHast
koHzeHcanus. CTpoeHue
aZCOpOIIMOHHBIX CIIOEB.
Tennora agcopOuunu.
AncopOIyst Ha TIOBEPXHOCTH
JKUIKOCTH. Y paBHEHUE
I'u606ca. YpaBHeHue
[IumkoBckoro. 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSHKEHUS
0T cOoCTaBa PacTBOpA.
IMonsTe 0 Xpomarorpaduu.
IToBepXHOCTHEIE SIBJICHUS B
metayutypriu /Cp/

JI1.1J11.3
0102393




83

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: Ancop6ums. Pacuer
koddunmenrta aacopOIum.
I'paduuecknit meron
onpeneseHus

ancop6mmu /Cp/

JI1.1J11.3
013233

8.4

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:IToBepxHOCTHOE
HaTsDKeHHE. Y paBHEHHE
Mumkosckoro. /Cp/

JI1.1 JI1.3
013233

8.5

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: AcopOIIHst METOTBI
pacuera ko3¢ puIIIeHTA
aacop6uumu. /Cp/

JI1.1J11.3
013233

8.6

CaMocCTOsITeTbHOE U3yUCHUE
ydebHoro Matepuana B LMS
Canvas:Pacuer
MOBEPXHOCTHOTO
HATSDKEKHHS. 3a/1a9H 110
YPaBHEHUIO

[Mumkosckoro. /Cp/

JI1.1J11.3
0103233

8.7

CamocTosTensHOe U3yUeHUE
yueOHOro Marepuana B LMS
Canvas:Teopernyeckue
OCHOBBI T€TEPOTCHHBIX
peaxuuii /Cp/

J1.1
JI1.3J12.1
01090233

8.8

CaMocTosITeNnbHOE N3YYeHHE
ydebHoro Matepruana B LMS
Canvas:CamocCTOATENBHOE
n3y4eHue yueOHOro
Matepuana B LMS
Canvas:BnusiHue ckopoctu
agcopOIy Ha CKOPOCTh
TEXHOJIOTHYECKHX
nporeccos. /Cp/

J1.1
JI1.3J12.1
0102393

8.9

CaMOCTOSTEIIEHOE U3YICHIE
y4aebHOro Matepuana 8 LMS
Canvas:Croco0bl
MTOBBIIICHHS 1 TTOHMKCHHS

TIOBCPXHOCTHOI'O HATAXKCHUA.

CBs13b TIOBEPXHOCTHOTO
HaTsDKEHUS U
ancop6ommu. /Cp/

J1.1
JI1.3J12.1
013233

Paszgen 9. Xumnueckasi
KHHETHKA U KaTaJu3

9.1

Kunernka romoreHHbIX

peakiuii. CKOPOCTh pEaKIHH.

MoneKkynsapHOCTE U MOPSIIOK
peakuuu. 3aKoH JAEeHCTBUS
Macc U KHHETHYCCKUE
YpaBHEHUS PEaKIHH.
Koncranra ckopoctu.
Peakuuu nepsoro, BTOporo u
TpeThero mopsaka. /Jlex/

JI1.1J11.2
J1.3
01030233




9.2

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:MeTtonesl
OIIpEAEIeHHS OPAAKA
peakuuu. 3aBUCUMOCTh
CKOPOCTH PEAKLUH OT
TeMIIepaTyphl. Y paBHEHUE
Appenuyca. DHeprust
akTuBanuu. Teopus
AKTHBHBIX COyTapeHHH.
Iennste peakmmu /Cp/

JI1.1J11.2
J1.3
01030233

9.3

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:Kuneruka
TeTEpPOreHHbIX PEaKLUil.
I'ereporenHsle peakuyu B
METaJUTyprHYECKOM
IIPOU3BOJICTBE.
MHorocTaguifHOCTb
npoueccoB. BremHss
Macconepegada. CkopocTb
Maccomnepesadm.
[Ipumenenue Teopuu
pasmepHocTH. [1-Teopema.
Kpureprnn momo0us.
Buyrpennss Macconepenaya.
Tonoxumudeckue

peakumu. /Cp/

10

JI1.1J11.2
J1.3
0103233

9.4

CamocTosTennbHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:Kuneruka
KPUCTaJUTU3ALHH.
CoBpeMeHHas Teopust
00pa3oBaHUsI 3apOIbIIIA.
Teopus duykryanuu.
TepMmommHAMHYIECKHE
YCIIOBHSI BOSHIKHOBEHHS
chepuieckoro

3apozpimma /Cp/

JI1.1J11.2
JI1.3J12.1J13.
1
0103233

9.5

Karammz. O6mue coiictBa
KaTaJln3aTopoB. 'oMOreHHbIN
Katanus. [ ereporeHHbIi
karanus. OCHOBHbIE TEOPUU
karanuza /Cp/

J1.1
JI1.3J12.1
013233

9.6

CaMOCTOATEIbHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas: XuMuueckast
KHHETHKa. PacyeT KOHCTaHTHI
CKOPOCTHU H TIOpPSAAKA
peakuuu. ['papuueckuii
meton /Cp/

J1.1
JI1.3J12.1
0103233

9.7

Kuneruka. Dneprus
AKTHUBAIINH, BIUSHIE
TeMIIepaTypbl Ha CKOPOCTh
peakuun. Kunernka
CITOKHBIX peakiuii /T1p/

JI1.1J11.3
0102393

9.8

CaMOCTOATEIBHOE U3YUEHHE
yde6Horo matepuana 8 LMS
Canvas:BbIpa’keHHE CKOPOCTH
peaKIiy Ha OCHOBE 3aKOHA
JIEHCTBYIOIINX Macc.
Omnpezenenue nopsiaxa
peakumu /Cp/

JI1.1J11.3
013233




9.9

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:ITpumenenmne
KaTaJn3aTopoB B
MPOMBIIIICHHOCTH. OCHOBBI
OHMOJIOTHYIECKOTO
(hepMEHTATHBHOTO KaTann3a.
CrapeHue TBepIbIX
karanu3atopos. /Cp/

J1.1
JI1.3J12.1J13.
1
012233

Paznen 10.
TepmoanHamMuka
Heo0paTHMBIX NIPOLECCOB

10.1

CamocTosTensHOe U3yUeHne
yueOHOro Matepuana B LMS
Canvas:OCHOBHbIE
OTIpEIEICHHUS.
TepmoanHaMuyeckue
YpaBHEHUSI IBI>KEHUS
Omn3arepa. OCHOBHbIE
nocrynatsl. [lepeHoc yepes
6apbep. Teopernueckoe
00OoCHOBaHNE
TEPMOTUHAMUKU
HEOOpaTUMBIX

nporieccos /Cp/

JI1.1
JI1.3J12.1J13.
2
013233

10.2

OnpeneneHue cKOpocTH
peaxkuuu HoaupoBaHUs
anerona /J1a6/

J1.1
JI1.3J13.2
013233

Pa3gen 11. MoJieky/sipHble
CHEeKTPBI

CamocTosTensHOe H3ydeHNe
y4ae6HOro Matepuana B LMS
Canvas:O0mas
XapaKTepHCTHKA
MOJIEKYISIPHBIX CIIEKTPOB.
BpaiaTenbHble CLIEKTPBL.
Beruncnenue MoMeHTOB
WHEPIUH U MEKTyaTOMHBIX
paccrosianii. Konebanus
aTOMOB B MOJIEKYJIE.
l'apmonmnyeckue n
AHTapMOHHYECKHUE
konebanus. KonebarenpHo-
BpaIlaTeIbHBIE CIICKTPBI.
CrieKTpbl KOMOMHAIIHOHHOTO
paccesnust /Cp/

JI1.1 J11.3
0102393

11.2

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas: XapakTepucTHKa
METOJIOB CIICKTPAJILHOTO
ananu3a /Cp/

JI1.1J11.3
013233

CaMocTOATEIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:CtpoeHue BeuecTna.
OHepreTudeckas cxema
ctpoenus aroma /Cp/

JI1.1J11.3
0103233

11.4

CaMocTosITeNnbHOE N3yUeHHE
y4aebHoro Matepuana B LMS
Canvas: ATOMHBIE H
MOJICKYJIIPHBIE CIICKTPBL.
KonTpomnsHas pabora Ne

2 /Cp/

JI1.1J11.3
01030233




11.5 |CamocrosTenpHOE H3yUEHHUE 2 2 JI1.1J11.3
yueOHOro Marepuana B LMS 213253
Canvas:Ponb MonexymsipHOT
CHEKTPOCKOIHH B Pa3BUTHH
MPOMBIILICHHOTO
npownsBojcTsa. /Cp/

11.6 /Op/ 2 0 JI1.1J11.3

11.7 /Ox3amen/ 2 13 JI1.1J11.3

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

®opwma arrectranun - sx3ameH(YK-7.2; OIIK-2.1; I1K-3.3)
Bompocs! k 5K3aMeHy

Paznen 1. Xumnueckas TepMOIMHAMUKA.

L. OCHOBHBIE NOHATHA TePMOAUHAMUKU. DYHKINM COCTOSHUS U (YHKIMM Ipolecca. BHYTpeHHs SHeprus, HTaIbIus,
TEIoTa, padora.

2. AHanmiTHYecKoe BBIPAXEHHE MEPBOTO 3aKOHA TEPMOANHAMUKH. BBranciienne paboTsl CHCTEMBI B IPOIIECCax:
n300apHOM, H30XOPHOM, H30TEPMHUECKOM, aTHA0aTHIECKOM.

3. TemnnoeMKkocTb. 3aBUCUMOCTb TEINIOEMKOCTU OT TEMIEPATYPBI.

4. TerumoBbie 3¢ dexTs xuMuUecknx peaknuii. 3akoH ['ecca. TemmoTsl 0Opa3oBaHUs, CrOpaHUs, arperaTHBIX MpPEBpaNICHUH,
pacTBOpEHMS, HEUTpaIU3aiu.

5. 3aBUCHUMOCTH TEIIOBOTO d((eKTa peakuuu OT TeMreparypbl. YpaBHeHue Kupxroda.

6. ITpoueccrkl caMonpou3BoIbHEIE, 0OpaTHMbIE U HeoOpaTuMble. TepMoauHaMuUecKas BEpOSTHOCTh. PaBHOBecue Kak
HanOoJIee BEPOSTHOE COCTOSHUE CHCTEMBI.

7. AHanmuTHYecKoe BBIpaXEHHE U (OPMYIHPOBKAa BTOPOTO 3aKOHA TEPMOAWHAMHUKH. DHTPOMHSA KaK Mepa BEPOSTHOCTH.
Brruncnenne n3MeHeHHs SHTPOIIUH B Pa3IMYHBIX IpoLEeccax.

8. TepmommHamMHdIecKie (GYHKIIMU U CBSI3b MeXIy HUMH. CBOOOIHAs SHEPIHs IPH HNOCTOSIHHOM o0beMe (3Heprust

l'enpMrobpa) ¥ IpH MOCTOSHHOM JAaBiIeHHN (dHeprus [ m60ca) xak Mepa paboTOCTIOCOOHOCTH CHCTEMBI U KPUTEPHUH
HaIlpaBJIEHHOCTH IpoLecca.

9. 3aBUCHMOCTb JaBJIEHHsl HACBIIIEHHOTO Tapa OT TeMneparypsl. YpaBHeHue Knaysuca-Knanelipona.

Paznen 2. Xumnueckoe paBHOBECHE

1. KoncTaHnTa paBHOBECHS U CIOCOOBI e BRIpaXKEHHs. PacdeT cocTaBa paBHOBECHOW CMECH M BBIXO/A MPOAYKTA.
2. XuMHYecKHe peaklUy B TeTepOreHHbIX cucTreMaXx. KoHcTaHTa paBHOBecUS TeTepOreHHOI peakiuH.

3. Pacuer paBHOBecHif IO TabIHIIaM CTAHIAPTHBIX 3HAYCHHH TEPMOAWHAMHYCCKAX (DYHKIIHIA.

Paznen 4. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax

I. OcHoBHBIE TOHATHSA: (a3a, KOMIIOHEHT, YHCIIO cTeneHeil ceoboanl. [IpaBuno ¢a3 I'mbOca.

2. JlnarpaMma COCTOSIHUSI OJTHOKOMIOHEHTHOH CHCTEMBI.

3. Kpussre oxmaxnenns. JnarpaMMbl IBYXKOMITOHEHTHBIX CHCTEM: C ITOCTOH HBTEKTHKOIL; ¢ OrpaHHMYCHHOHN 1

HEOTpaHHYEHHOH PacTBOPHUMOCTBIO B TBEPJIOM COCTOSHHH; C 00pa30BaHMEM YCTOWYMBBIX U HEYCTONUUBBIX XUMUIECKHX
COCIMHEHUMN.
Paznen 6. Dnekrpoxumus

6.1. PacTBOpHI AIIEKTPOTUTOB. DHEPTUSI KPUCTAJUIMIECKON PENIETKA M SHEPTHUsl CoNbBaTali MOHOB. CHIIbHBIE U ClTa0ble
9JIEKTPOIUTHL. AKTUBHOCTB 3JIeKTpOJIUTOB. loHHas cuia pactBopa. CriocoOsl onpeneneHus K03)GUIMeHTOB aKTHBHOCTH
JNEKTPOIUTOB. Y AeNIbHAs M DKBUBAIEHTHAsI YIEKTPONPOBOJHOCTH U HX 3aBUCHMOCTD OT KOHIIEHTpaluy. [10ABIKHOCTh HOHOB.
3axoH Konspayma. Yucna nepenoca. IlpakTiuueckoe HCIIOIb30BAHUE U3MEPEHUS AIIEKTPOIIPOBOIHOCTH.

6.2. DneKTpoABIKYIINE CIIIBl. BO3HHKHOBEHNE Pa3HOCTH MOTEHIMANOB Ha FpaHuIle pa3zaena ¢as. JIBOHHOM AIeKTpUIECKUH CIIOH.
TepmoarHaMMKa ralbBAHUYECKOTO dJIeMEHTa. THIIBI 37€KTPO0B. DIEKTPOaAHbIE NoTeHManbl. CTaHAapTHBIE TOTeHIUANbL. Py
HarnpspKeHUH. THITBI TaTbBaHMYECKUX 3JIEMEHTOB: XMMHUYCSCKHE, KOHIIeHTpannoHHbIe. JJuddy3nonnsri notenman. OnpenencHne
TEpPMOJIUHAMUYECKUX NTapaMeTpoB mmyreM u3Mepenus DJ1C. KuneTuka 351eKTpoAHBIX NpoLeccoB. Dnekrponus. Ilomaspuzanus.
Ilepenanpsixenue.

Paznen 7. Tuddyzust

SIBneHus mepeHoca B raszaX, TBEpABIX Telax, KHUAKOCTIX. Teopus muddy3nun. 3axonst @uka. CBa3b K0IPPUITHEHTOB
nuddy3un ¢ moaBIKHOCTEI0. MexaHu3M and¢y3un B TBEPABIX Telax M KuAKocTsaX. Dddexr Kupkennansa. Ananns Jlapkena.
Paznen 8. IloBepXHOCTHBIE IBNEHUS U aCOPOLIUS

OcCHOBHBIE OIpezieieHus. BinsiHie NOBEPXHOCTHOTO €JI0S1 Ha TEPMOAMHAMHUYECKHE CBOWCTBA FETEPOrEHHBIX CUCTEM.
AncopOrist Ta30B Ha TBEPABIX MOBEpXHOCTIX. Teopus ancopouns JlanrMiopa. AxcopOrus U3 cMecH ra3oB. AncopOrms u3
pacTBOpoB. MonekysipHas 1 akTUBUpOBaHHas afcopOuust. IlomumonexynsapHas agcopbuus. KanumnspHas KOHAEHCAIHS.
Crpoenue ancopOIMOHHBIX coeB. TermoTa agcopounu. AncopOuus Ha HOBEPXHOCTH XHUAKOCTH. YpaBHeHue [ nb6ca. YpasHenune
[TrmkoBcKoro. 3aBHCHMOCT TIOBEPXHOCTHOTO HATSDKEHUS OT cocTaBa pacTBopa. [lonstie o xpomartorpaduu. [ToBepxHOCTHEIC
SIBJICHHS B METAJLTYpPTUH.

Paznen 9. Xumuueckast KUHETHKA U KaTallu3

6.1. Kunernka romoreHHbix peakuuidi. CKOpocTh peakuuu. MOJeKyIsIpHOCTb M MOPSAJIOK peakluu. 3aKOH JICHCTBUSI Macc
U KUHETUYEeCKUe ypaBHeHUs peakuuu. KoHcranTa ckopocTu. Peakiyu nepBoro, BTOporo u TpeTbero nopsaxka. Merosl
OIIpeENeHHUs MOPSAAKA PeaKUH. 3aBHCUMOCTh CKOPOCTH PEaKIUH OT TeMIIepaTypsl. Y paBHeHHE AppeHuyca. DHEprusl akTHBAIHH.
Teopust akTUBHBIX coynapeHuil. LlemHsie peakuuu.

6.2. Kuneruka rereporeHHbIX peakuuil. I'eTeporeHHble peakiuu B METAUIypru4ecKOM IPOU3BOICTBE.
MHuorocTanuitHocTh iporeccoB. Baemnss macconepenada. CkopocTs Macconepenauu. [Ipumenenue teopun pazmeproctu. I1-
Teopema. Kpurepuu nonobust. BHyrpeHHss Macconepenada. Tonoxumudeckue peakunu. KuneTnka KpucTanin3ayu.
CoBpeMeHHast Teopust 00pa3oBaHus 3apopima. Teopus GuykTyarun. TepMoTUHaAMIYECKHE YCIOBUS BOSHUKHOBEHUS
c(epuIecKoro 3apoIbliia.

6.3. Karamus. O6mue cBoiicTBa kaTanu3aTopoB. ' oMoreHHsll kaTanu3. I'ereporennsiit kaTanu3. OCHOBHbBIE TEOPHU
KaTaJu3a.




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

Bompock! k mpomexyrounoii arrectanuu (3 cemectp)(YK-7.2; OIK-2.1; T1K-3.3):

Paznen 1. Xumuueckas TepMoIMHAMUKA.

L. OCHOBHBIE MOHATHA TePMOAUHAMUKU. DYHKIUM COCTOSHUSA U (YHKIMM IpoLecca.
BHYTpeHHSIS 9HEpTHs, SHTANBINSA, TEIUIOTa, padoTa.

2. AHaNIUTHYECKOE BBIPAKECHUE IIEPBOrO 3aKOHA TEPMOAMHAMUKH. Brruncinenue
pabOTHI CUCTEMBI B TIpOIECCaX: U300apHOM, H30XOPHOM, H30TEPMUUECKOM,
a7InabaTHIECKOM.

3. TennoeMkocTb. 3aBUCUMOCTh TEIUIOEMKOCTU OT TEMIIEPATYpBHL.

4. Temnossle ¢dexTs! xuMuueckux peakiuii. 3akoH I'ecca. Ternorsr o6pa3oBaHus,
CropaHusi, arperaTHbIX MpeBpallleHn, PaCTBOPEHUs, HEHTpaTH3aLluH.

5. 3aBHCHMOCTB TEIUIOBOTO 3dderTa peaknunu oT TemrepaTypsl. Y paBHeHHe Kupxroda.

6. ITpomeccrl caMoIIpoU3BOIBHEIE, 0OpAaTUMBIE B HeoOpaTHMbIe. TepMoauHaMUIecKas
BepOATHOCTh. PaBHOBecHe kKak Hanbosee BepOSITHOE COCTOSHUE CHCTEMBI.

7. AHanuTHuecKoe BBIpa)XEHHE M (POPMYIHPOBKA BTOPOTO 3aKOHA TEPMOJMHAMHKH.
DHTpONHA Kak Mepa BepOSITHOCTH. BEIurcieHre n3MEeHEeHHs SHTPOITNH B Pa3INIHBIX IIPOIECCaX.

8. TepmoauHamudeckue (GYyHKIUU U CBSI3b MexTy HUMH. CBOOOAHAS SHEPrHs MPH IOCTOSIHHOM

o0beme (Heprust ['enpMronbiia) U npy NOCTOSIHHOM JiaBiieHuH (dHeprust [ mb0ca) kak
Mepa paboTOCITIOCOOHOCTH CHCTEMBI M KPHTEPH HAIIPaBICHHOCTH poIiecca.

9. 3aBHCUMOCTb JaBJICHUs HACBILIEHHOI'O Mapa oT TeMmmeparypsl. YpaBHeHue Knaysuca-Knanelipona.
Paznen 2. XuMuueckoe paBHOBECHE
L. KoHcraHnTa paBHOBeCHs U CIIOCOOBI €e BEIpakeHHus. Pacuer cocTaBa paBHOBECHOH cMeCH
U BBIXO/1a IIPOJTYKTA.
2. XuMHUYECKUE peaKkLUu B FeTEPOreHHbIX cucreMax. KoHcTaHTa paBHOBeCUs T'€TEpOreHHOM
pEaKIHH.
3. Pacuer paBHOBecHif 10 TabIHIIaM CTAHIAPTHBIX 3HAYCHHI TEPMOANHAMHYCCKAX (DYHKITHIA.

Paznen 3. Teopust pacTBOpoB

1. [NapuuansHble MOJIAPHBIC BEIMYHMHBL. YpaBHeHus [n66ca-/{rorema.

2. Wneansuble pacTBOpEl. PazbaBineHHbIe pacTBOPHI. 3aKOHBI pa30aBICHHBIX PACTBOPOB.

3. PacTBOpHMOCTh T'a30B B JKUAKOCTSAX. 3akoH I'eHpu. PacTBOopuMOCTh ra3oB B MeTaiax.
3akoH Paymsi.

4. 3aKoH pacnpezeneHus.

5. PeanbHble pacTBOpbl. TepMoarHaMUUYECKas aKTUBHOCTb.

Paznen 4. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax

L. OcHOBHBIE MOHATHS: (pa3a, KOMIIOHEHT, YHCIO cTeneHeid coboxbl. [Ipasmio ¢a3 I'mboca.

2. JuarpamMmma cOCTOSIHUSL OJHOKOMIIOHEHTHOM CUCTEMBL.

3. Kpussle oxnaxxaeHus. IuarpaMMbl JByXKOMIIOHEHTHBIX CHCTEM: C IIOCTOH 3BTEKTHKOH; C

Ol"paHP[‘leHHOﬁ nu HeOFpaHH'{CHHOﬁ PaCTBOPUMOCTBIO B TBEPAOM COCTOSIHUU,; C 06pa3OBaHI/I€M
YCTOﬁqHBBIX n HGYCTOﬁqHBLIX XHUMHYCCKUX COCTHHCHUM.

Paznen 5. OCHOBBI CTaTHCTUYECKON TEPMOANHAMUKH
1. ®a30Bo€ MPOCTPAHCTBO. 3aKOH pacnpezeneHus: boabimana.
2. Pacnipeienenue MoieKy rasa 1mo UMIYJIbCaM W KOOPJIUHATAM.
3. 3aKkoH pacmpeneNneHus YHePTUH M0 CTemeHsIM cBoOoabl. KBaHTOBast TeOpHs TEMIOEMKOCTH.
4. Brruncienre TepMOIMHAMUYCCKUX (PYHKIMH UM KOHCTaHTHI PABHOBECHUS C MCIIOJIb30BAHUEM
CYMM COCTOSIHHH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Ox3ameHaroHHbIH 6met NeO(YK-7.2; OIIK-2.1; TTK-3.3)

L. CpaBHute (GopMyibl BEIpaKEHHs 3aKOHA Payins uis pacTBOPOB HEJICKTPOIUTOB U JIEKTPOIUTOB. [loscHuTe
(bu3mdIecKnit CMBICT H30TOHHUYECKOTO K0 hHUIHEeHTA.
2 Cdopmynupyiite OCHOBHON TMOCTynaT GpopManbHOW KWHETUKU. [ ypaBHEHUS

A+2B=3]1+C 3anumure BepakeHHE CKOPOCTH MPSIMOI peakLuu, onpenennuTe o0muil MOpSI0K PeaKkLnuy.

3. UYncras Bozma xummut npu Temnepatype 373K. Ilpu kakoil Temmepatype OymeT KHWIIETh pacTBOP XJIOPHAA KalbIIWS,
conepxxantuii 3,291t B 100 T Boabl. D0YUITMOCKOTUYECKas MOCTOSIHHAS BOBI paBHa 0,516, CTeNeHb JUCCONMAIH XJIOPHUIA KATBIIHS
0,68.

IIpumepnsiii 6user nomamaet padotsl Ne 1(YK-7.2; OIIK-2.1; I1K-3.3)

TepMoarHaMUYECKHI aHATN3 pEeaKIIUN
1. DOPMYVYIJIMPOBKA 3AJIAHUA

1.1. UccnenoBanue 1

Junis peakiud: ...(CM. BApHaHT 3a1aHUs)
BBIMIOJIHUTH CIIEYIOLIEE:
1.1.1. CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TeMneparypsl Bennuuusl = f (T), TemtoBoro addekra = f(T) u n3meHeHns
sutpormu = f(T).
1.1.2. BoluMCIUTh BENWYMHBI — IPHU TEMIIEPATypax:
. K. Tlomy4eHHBIE 3HAYCHHMS WCIOJB30BAaTh TPH IOCTPOCHUH T'padHKOB
B koopmunarax — —T; —-T; —-T; —T;InKp-T;u —1/T.
1.1.3. laTh TepMOAMHAMUYECKUI aHATIN3 PEAKIIMU Ha OCHOBAHUH MOJIyYEHHBIX PE3YIbTATOB.

1.1.4. TToms3ysick rpadukom InKp — 1/T , BeIBecTH MpHOIIDKEHHOE ypaBHEHIE BHIA
= A/T + B, rae A, B—0CTOSIHHBIC U OIICHUTH CPEIHEE 3HAUCHUE TEIUIOBOTO 3((hekTa peakunuu B M3ydeHHOM HHTEPBae
TeMIeparyp..

1.2. UccnenoBanue 2

1.2.1. Vcnonb3ys npaemio da3 ['ub0ca, 11 paccMaTpuBaeMoil CHCTEMBI ONIPEICTUTh KOJTMYecTBa (a3, He3aBUCHMBIX
KOMITOHEHTOB Y YUCIIO CTETIEHEeH CBOOOIBI.

1.2.2. YcTaHOBUTh HANpaBIICHUE CMEIICHUS COCTOSIHUS PaBHOBECHS PacCcMaTpUBAEMOil
CHCTEMBI TIPH:
a) YBEIMYCHUH JIaBIIeHHs (TIOCTOSTHHAS TEMITEpaTypa);
0) yBenTUUEHHH TeMIIepaTyphl (IIOCTOSIHHOE JaBJICHUE).

IMpumepnsrit 6mer nomamaeit padoTsr Ne 2(VK-7.2; OIIK-2.1; TIK-3.3)
Tema: ®a30Bble PaBHOBECHS B IByXKOMIIOHCHTHBIX CUCTEMAX.

Berueptute auarpaMMmy COCTOSTHESI CHCTeMBI A-B B koopiuHaTax TemIiiepaTypa — coctaB (MaccoBas joiis B). Jlmarpammy BeiOepuTe
COOTBETCTBEHHO BapUaHTY.

. YKaxuTe, KAKHe XUMHYCCKUE COCAUHCHUS €CTh B CHCTEME, MX YUCIIO, XapaKTep IUIABJICHHS, XMUMHUYCCKHIA COCTaB.
. OTMeTbTe JHHUH JIUKBHIYCa, conuayca. OmnpeaennuTe mois yCToHduBocTH (as.
. VYkaxuTe, €CTh JIM B CHCTEME JIMHUKM OC3BAPHAHTHBIX PABHOBECHH, M KaKUM TEMIIepaTypaM OHH OoTBedaroT. Ompenenure

COCTaBBl paBHOBECHBIX (ha3 M HANMILIUTE YpaBHEHUS MPEBPAIICHHI, TPOTEKAIOMINX MIPH OTBOJIE TEIIA MPH KAXKA0H U3 yKa3aHHBIX
TeMIIepaTyp, OTBEYAIOIINX Oe3BapUaHTHBIM PAaBHOBECHSIM.

. IIpocnenute 3a u3MeHeHHeM (Ha30BOrO COCTOSHISI CIUIABOB, coJepkamux a u 6 (Macc.%) BemecTBa B cOOTBETCTBEHHO
IIPY IOHM>KEHUH TEMIIEpaTypsl OT t1 1o t2.

. Nzobpasute crpaBa OT AUAarpamMMbl ¢ OJMHAKOBBIM MAacIITaOOM IO TeMIIEpaType U MPOU3BOIBHBIM IO BPEMEHU
CXEeMaTHYCCKUH BHJT OXJIAXKICHHS 3THX CILIaBOB.

. PaccunTaiite Maccy >xuakod ¢a3pl 1 KOJMYECTBa BellecTBa B B Held, ecim obmias Macca cioiaBa N Kr, Temreparypa t3, a
cymMMapHoe cozepxkanue B B cmecu (a3 cocrasiser B (B Macc.%).

3adeT M 5K3aMEH MOXKET OBITh NMPOBEICH AUCTAaHIHOHHO B cucteMe LMS Canvas B BHIE TeCTHPOBAHU (YK-7.2; OIIK-2.1; TTIK
-3.3)

5.4. MeTroauka OLleHKH OCBOCHHS JUCHHMILUINHBI (MoayJs, npaktuku. HUP)

Kpurepnu oreHkn 3k3aMeHa, IPOBOIMMOTO B THCTaHIIMOHHON opme B LMS Canvas
85 <TIpouenT BepHbIX 0TBETOB < 100 - OTIUYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIILHO




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue bubnuoreka W3natenscTBO, TOA, 311. aapec
JI1.1 | KyxoBunxuii A.A., dusnyeckas XUMH: YUeOHHK M.: Metamnyprus, 2001,
[IBapiman JI.A.
JI1.2 | B.B. bynanos, T.H. Xumuueckasi KHHETHKA: Jlans, 2014,
JlomoBa, B.B. PeiOkun | yueOHOE mocoOue
JI1.3 |K.C. ITonomapeBa, B. | COopHuHK 33124 110 M.: MUCHC, 2007,
I'. I'yrna, T'.C. (uzndeckoit XuMuu: yaeOHO-
Hukonsckuii METOIUYECKOE
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTN 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI2.1 [B.C. boxmreitn, M.U. |Kpatkmii kypc pusmaeckoit M.: MUCHC, 2002,
Memnnennes XUMHU: Y4eOHO-METOINIECcKast
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 |B.U. I'pe3yHoB, JI.O. [ COopHHK 33724 IO M.: Y4e6a, 2003,
Cepxenko, B.A. (uznveckoit XuMuu: yaeOHo-
[ITamoBa MeToAnYEecKast
JI3.2 | B.W. I'pe13yHoB, JI.D. | ®usuueckas XUMHUSA: Hosotpouuk, 2000,
CepikeHKO a00paTOPHBINA MPAKTUKYM
JI3.3 | E.B. Hedenosa dusnueckas xumusa Y.1. H® HUTY "MUCuC", 2012,
XuMuugeckasi TepMOTUTHAMUKA! http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBI MPAKTUKYM
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHOH ceTn « AHTepHET»
D31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
33 | Poccuiickas HaydHas eKTpOHHAs OMOIHOTEKA www.elibrary.ru

6.3 IlepeueHs MporpaMMHOro odecneyeHus

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodeccCHOHAILHBIX 023 JaHHBIX

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

Jns yenernrHoro ocBoeHUS Kypea «Du3ndeckas XUMAD) HE0OXO MO MOCEIIaTh BCe BUBI YUCOHBIX 3aHATHH (JCKIIUH, TIPAKTHKH,
7abopaTOpHBIE Pa0OTH! M KOHCYIBTAIIMN) U BEIITOTHATH CIIEAYIOIINE IPaBUiIa OOydCHU:

1. Ha nexnuio ciemyer mpuxoAuTh 6€3 Omo3AaHuil, HOArOTOBICHHBIM, PEABAPUTEILHO BBHIYUMB MaTepHai Mpeablaylei
nexkuun. Ecnu naske nocne Bareil npenBaputensHoil moAroToBky y Bac BO3HUKAIOT TPYAHOCTH B IOHUMaHUK MaTepHana,
HEoOXOIMMO 3a1aBaTh BOIIPOCHI JIEKTOPY 110 X0y OOBSICHEHHS.

2. Ha npakTtudeckoe 3aHATHE CIEAyeT HPUXOAWTH MOATOTOBIEHHBIM: C TETPAABIO JUIS MPAKTUYECKUX PadOT, 3aauHUKOM,
TeTpajbio A JeKiuil. [IpeaBapuTensHO clienyeT BEIydUTh TEOPETHUECKUI MaTepral o TeMe IPaKTUIeCKOTo 3aHATHS, OBITH
TOTOBBIM K CAMOCTOSTEIBHON paboTe. B cirydae mpormycka npakTHYeCKOro 3aHsTHS — 03HAKOMBTECh C PEIICHHBIMH 3aladaMi
CaMOCTOSTEIBHO WIIH IIPU ITIOMOIIM CBOMX ToBapuiei. [TomuuTe, 9To mogoOHbIe 3axaun BaM Ham0 HaydIUTHCS pemnaTh, 9TOObI, BO-
HEPBBIX, 3aUTUTh JA00PaTOPHBIE PaOOTHI; BO-BTOPBIX, PEIIUTH KOHTPOIBbHYIO pabOTy; B-TPEThUX — MOIYyYHUTh 3a4eT.

3. Ha naGopatopHyto paboTy ciiefyer MpUXOAUTbH ITOATOTOBICHHBIM: C JIAOOPaTOPHBIM JKypHAJIOM M XajlaToM. Bam Taxske
MOTYT NOTPeOOBATHCS KapaH/aml, THHEeHKa, HHKCHEPHBIH KaIbKyIaTop. [IoMHITE, 4TO CBOEBPEMEHHOE BHIITOTHEHNE 1 3aIUTa
nmabopaTopHBIX paboT — Bamr gomyck k 3agery. CorimacHoO CIUCKY 1a00paTOpHBIX paboT, ClIeayeT CBOEBPEMEHHO, TO €CTh JI0
1abopaTopHOi paboThl 0QOPMIATH Ta00paTOPHLIH sKypHa. [ToMHuUTE, 4TO TabOpaTOpHBIE PAOOTHI POBOIATCS 110 CKOJIB3SIIEMY
rpaduKy, IT0O3TOMY OITUCHIBAThH UX B KypHAaJIE CIEIyeT IMonapHo, HanpuMep 1 u 2; 3atem 3 u 4. [IperoaBaTens ocTaBiseT 3a COO0M
MpaBo He JIOMyCTUTh Bac k padote, eciu Bl MpUIILTH HE TOATOTOBICHHBIM !

OcBoeHME TUCIUILTHHEI MPE/IIONaraeT Kak MPOBEACHUE TPAIUIIMOHHBIX ayJJUTOPHBIX 3aHATHH, TaK U PabOTy B AJIEKTPOHHOM
nHpopMamonHo-o0pazoBarenbHoii cpene HUTY «MUCuCy» (QMOC), yacTpio KOTOPOH HEOCPEACTBEHHO MPeAHA3HAYEHHON ISt




OCYIIECTBIIEHHSI 00pa30BaTEILHOTO Mpolecca ABIIeTCs DIEKTPOHHBINH 00pa3oBarensHbli pecypc LMS Canvas. OH pocTymeH o
URL anpecy https://Ims.misis.ru/enroll/E8333T u m03BOJISIET UCIOIB30BATh CIICIMATBHBIA KOHTEHT U 3JIECMEHTHI SJIEKTPOHHOTO
00ydJeHHNS U TUCTAaHIMOHHBIX 00pa30oBaTeNbHBIX TexHomoruid. LMS Canvas ucronb3yeTcs IpenMyIecTBEHHO TSI aCHHXPOHHOTO
B3aNMOJICHCTBHS MEXIY yJaCTHUKaMHU 00pa30BaTeIbHOTO IPOIecca MOCPEACTBOM ceTH «IHTepHeT.

UrtoOsl 3¢ GeKTUBHO UCIONB30BaTh BO3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIIEUTHO OCBOUTH JUCLHUIUIMHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. J1s 3TOro HyXHO NEPENTH MO CCBUIKE ... JIOTMH M aponb COBNAAAET C JOTMHOM U NMapoJeEM OT
nrunoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPKAHUEM Kypca, BOIPOCAMH ULl CAMOCTOSITENIbHOM MOATOTOBKH, YCIOBUSMU
JIOITyCKa K aTTecTalnuy, GOopMOi MPOMEKyTOUHOM aTTecTalny (3a4eT/9K3aMeH ), KPUTEPHUSIMU OLICHUBAHUS U JIp.;

3)B pyOpuke « MoIyni», 3aX0/1 B COOTBETCTBYIOIINE Pa3Ielibl H3y4daTh ydeOHbIe MaTepPHaIIEl, pa3MeIleHHBIE IIpernoiaBareneM. B
T.4. IOJB30BATECS JIUTEPATYPOH, pEKOMEHIOBAHHON MperoaBaTeIeM, Iepexois 0 CCBUIKaM;

4)B pyOpuke «bubinorexay BO3MOKHO MOJIOUPATh AJIS1 BHIIOIHEHHS MMCbMEHHBIX Pa0OT (KOHTPOJIbHbIE, JOMALTHUE paOOTHhI,
KypCOBBIE paOOTHI/TIPOEKTHI) JINTepaTypy, pasmerieHuyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3amaHusD Hy)KHO 03HAKOMHUTHCS C COEpKaHMEM 3aJaHus K MICEMEHHOHM paboTe, CPOKaMH CHAYH, KPUTEPUSIMA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBIITOTHUTH PaOOTY(BI), TOATPY3HUTH 3/1€Ch XK€ JUIS IPOBEPKH. Y JOOHO Ha3bIBaTh (hails paboTh
ciemyromuM 00pa3oM (Ha3BaHHe MpeaMeTa (CokpalleHHo), rpymmna, @O, nara akryanu3anuu (IIpy MOBTOPHOM Pa3MEILCHUH)).
Hanpumep, Oxonomuka MeanoB M.M. BMT-19 20.04.2020. Eciu paboTa conep»XKUT PUCYHKH, (POPMYIIBI, TO C TIEITBIO
coxpaHeHHs (popMaTHPOBAHUS €€ Hy)KHO NOATpyXaTh B pdf popmare.

Paborta, moarpyxaemas i IPOBEPKH, JOJKHA:

- COJiepKaTh BCE CTPYKTYPHBIE DIIEMEHTBI: TUTYJbHBIN JIHCT, BBEIEHUE, OCHOBHYIO YaCTh, 3aKII0YEHHE, CIUCOK HCTOUYHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

[IpenonaBareipb B TEYEHHE YCTAaHOBJICHHOT'O CpOKa (He OoJiee ecsTH JHEeH) mpoBepsieT paboTy U pa3MellacT B KOMMEHTapUsIX K
3aJJaHUIO PEIeH3NI0. B Hell 0H yKa3bIBaeT Kak MOJOKUTENBHBIE CTOPOHBI paboTEH, Tak 3aMedanus. [Ipn Hanuauy B peneH3nn
3aMeUYaHni U peKOMEHIalni, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu 3Tom
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOKHO OBITH BBIOTHEHO 3a7aHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHBIX
HperoaBaTeIeM BO3MOXXHOCTh MOATPY3HTh PAOOTY OCTAETCsI, HO CHCTEMA BBIBOJUT COOOIIEHNE O HApyIIECHHH CpoKoB. [1o
OKOHYaHMH CEMECTpa IIOATPY3UTE paboTy HE MOTYIHUTCS;

6)B pyOpuke «TecTsl» IPOUTH TECTOBBIC 3aaHHs, OCBOMB COOTBETCTBYIOIINIT MaTepua, pa3MeIIeHHbIH B pyOpuke « MoIymm»;
7)B pyopuke «OLEHKH» OTCIIEKUBATh CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YUTATh OOBSABICHNS, pa3MellaeMble IIperro1aBaTelieM, TaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0CyXIeHHUs» CO3AaBaTh OOCYKIECHHSI M YIaCTBOBATh B HUX (0OCYKIAr0TCs 00IINEe MOMEHTHI, BEI3BIBAIOIIHE
BOIMPOCHI y OONBIIMHCTBA TPyNIbI). JJaHHAs pyOprKa Takke MOXKET OBbITh HCIIOIB30BaHa JIIsl B3aUMHON IIPOBEPKH;

10)posIBIATH pEryasipHYIO aKTUBHOCTB Ha Kypce.

[IpenmMyiecTBEHHO AJIsI CHHXPOHHOTO B3aHMMOIEHCTBHS MEXIY YIaCTHIKaMH 00pa30BaTeIbHOTO IIPOIIEcCca OCPEICTBOM CETH
«uTepHer» ucnonbdyercs Microsoft Teams (MS Teams). UTOOBI MOHOLIEHHO HCIIOIB30BATH €TO0 BO3MOKHOCTH HY)KHO
yCTaHOBUTH npuitoxkeHne MS Teams Ha epcoHaNBHBINA KOMITbIOTEP U TenedoH. CtapocTaM HyXXKHO co3aath rpymiy B MS Teams.
VYyacTue B rpymie mo3BoJIsIeT:

- CITyIIaTh JEKIIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHSIX;

- OBITH Ha CBSA3M C NIPEIOJaBaTEeNeM, 33/1aBasi My BOIIPOCHI MIIM OTBEYAsi HA IO BOIIPOCH! B 00IIEM YaTe IPyIIbI B pabouee BpeMsi C
9.00 o 17.00;

- OCYIIECTBIATH COBMECTHYIO paboTy Haf JOKyMeHTaMHt (BkiIagka «Daiimsr).

I[Tpu npoBeaeHNY 3aHATHI B IUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCer/ia padoTaTh ¢ BKIIOUEHHOW KaMepOH.
Hckimodenne — eciii pero1aBaTellb MOMPOCHT OTKIFOYNTE KaMephl H MEKPO(OHEI B CBS3M ¢ OoipIIMMu moMexaMu. Ha aBatapkax
JIOJDKHBI OBITH MCKIIFOUYUTENIBFHO JIETIOBBIE (DOTO.

IIpu npoBeaeHUH NEKIIMOHHO-TIPAKTUYECKHUX 3aHATUI BeAETCA 3alUCh. DTO JaeT BO3MOKHOCTb IIPOCMOTpPA 3aHTHUS B CIIydae
HEBO3MO)KHOCTH NPHCYTCTBUS Ha HEM WIIH IIPH HEOOXOIMMOCTH BHOBb OOPATUTCS K MAaTEpHAILy M 3aHOBO €I0 IIPOCMOTPETb.




