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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

duznueckass XuMus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
[Tpodums MeTtamtyprust 4epHbIX METAJIOB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o y4eOHOMY IIJIaHy 252 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 3auer 2
ayJUTOPHBIC 3aHSITHS 26 3a4eT C OLEHKOH 2
caMoCTOsITeNbHAs paboTa 218
4acoB Ha KOHTPOJIb 8

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 2

Bun 3anaruit vy | PO Hroro
Jlexnuu 8 8
JlabopaTopHbIe 8
IIpakTuueckue 10 (10 |10 |10
HUroro ayn. 26 |26 |26 |26
KonrakTHas pabora 26 |26 |26 |26
Cawm. pabora 218 (218 | 218 | 218
B tom uucne cam. 26
pabota B pamkax ®OC
Yacel Ha KOHTPOIIb 8 2 8 2
HUtoro 252 (246 | 252 | 246




IIporpammy cocraBum(u):
xnt, [Joyenm, Hegpeoosa E.B.

Pabouas mporpamma
duznyeckast XUMHS

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
22.03.02 Meramryprus (mpuka3z Munooprayku Poccun ot 02.04.2021 . Ne 119 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

22.03.02 Meramryprus, 22.03.02_25 Meramayprust_IIpMYM _3a04..plx MeTanmayprus 4epHEIX METAJIOB, YTBEPKICHHOTO
Vuensim coBetoM PI'AOY BO HUTY "MUCuC" B cocrae cootBerctBytomeii OIIOIT BO 25.12.2024, npoTtokos Ne 58

Vreepxkaena B cocrase OITOIT BO:

22.03.02 Meranyprusi, MeTtamiyprust 4epHbIX METaJIOB, YTBEpKIeHHOH YueHbM coperoM PI'AOY BO HUTY "MUCuC"
25.12.2024, mpotoxon Ne 58

Pabouast mporpammMa o00peHa Ha 3aceTaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (Hoporpounxuii ¢puinair)

IIporokon ot 12.03.2025 r., Ne3

PykoBogurens noapasaeneHus K.I.H., JoueHT A.B.11IBanesa



1. HEJIX OCBOEHUA

1.1 | Llenpro M3ydeHNS QUCIUIUIMHBI SBIsIeTCS ()OPMHUPOBAHHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHNUS U HCCIICI0BATEIbCKON
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

Bnox OIT: b1.B
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
npeauIecTByoIIee:

221 MarepuanoBeqcHue

2.2.2 | Jleranu MauiuH

2.2.3 |IloarotoBka K MpoLEAype 3alUTHI U 3aIUTa BBITYCKHON KBaTU(UKAITHOHHON paboThI

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-1: CnocodeH pemiath 3a1a4u npogeccuoHaIbHOI JeATeIbHOCTH, IPUMEHs sl 3HAHUSA (PyHIaMeHTAIbHBIX HAYK,
METOABI MOICJUPOBAHNS, MATEMATHYECKOI0 AHAIN3A, eCTeCTBEHHOHAYYHbIE U 001 eHHKEeHePHbIe 3SHAHUS

3HaTb:

OIIK-1-31 3HaTh: OCHOBHBIE 3aKOHBI (PH3NIECKOI XMMHUH, 3aKOHOMEPHOCTH NPOTEKaHU (HHU3NKO-XMMHUIECKHUX IIPOIIECCOB U
CMELIECHUSA XUMUUYECKOIO PABHOBECHS

YMmerb:

OIIK-1-Y1 YMeTs: NpoU3BOJUTH TEPMOAUHAMUYECKHE PACUETH; YUNTATh (ha30BbIC TUATPAMMBI COCTOSHHUS BEIIECTBA

Baaaernb:

OIIK-1-B1 meroxamu 1ab0paTOPHBIX HCCIICIOBAHUN: TUTPOBAHHEM, KAIOPUMETPUICCKIM METO/IOM, TOCTPOCHHEM KPHUBBIX
OXJTaXKICHHS

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pazgen 1. Xumuueckast
TepmoanHamuka. IlepBbiii
3aKOH TePMOJIMHAMMKH.
BTropoii 3akoH

TepMOIUHAMUKH.

1.1 CaMOCTOSTEIbHOE U3YUEHHE 2 1 OIIK-1-31 JI1.1 JI1.3
y4eOHOTO MaTepHana B 213233
3JIEKTPOHHOM

kypce:Beenenue. Ilpeamer u
cozepkaHue QU3MIECKON
xuMuu. OCHOBHBIE pa3ebl.
Uctopus pa3Butus
(usmdeckoit xumMuu. MeTo bl
(hu3nIecKoi XUMUU:
TEPMOIMHAMUYECKUH,
CTaTHUCTHYCCKHUU 1
KBaHTOBOMEXaHUYECKHH.
3HaueHue Qusugeckoit
XUMUH JUISL

Mmetayuryprud. /Cp/




1.2

[IepBslit 3ak0H
TepMouHaMuKu. OCHOBHBIE
MTOHATHUS TSPMOTUHAMUKH.
DYHKINUN COCTOSTHUS U
(hyHkIMM mporecca.
BuyTrpennsis sHeprus,
SHTANBITUS, TETUIOTa, paboTa.
AHanuTHYeCKOe BBIPAXKEHHE
MIEpBOro 3aKOHA
TEPMOIUHAMUKH.
TemnoeMKoCTh. 3aBUCUMOCTh
TEIIOEMKOCTH OT
TemIeparypsl. TernnoBsle

3P PEKTH XUMAIECKUX
peaxuuii. 3axoH 'ecca.
TemnoTe! 06pazoBanus,
CrOpaHusl, arperaTHbIX
IIPEBPALICHUN, PaCTBOPEHNUS,
HEUTpaIu3aluu.
3aBHCUMOCTb TEMJIOBOTO

s dexTa peakuu ot
TeMIIEpaTyphl. Y paBHEHUE
Kupxrooa. /Jlex/

OIIK-1-31

JI1.1J11.3
013233

13

CamocTosTeNnbHOE U3yueHUe
y4eOHOTO MaTepraia B
3JIEKTPOHHOM Kypce:Bropoii
3aKOH TEPMOJHHAMUKU.
[Ipoueccer
CaMOTIPOM3BOJIEHBIE,
oOpatumble 1 HeOOpaTUMBIE.
Hamnpasnennoctsb
CaMOTIPOM3BOJIEHBIX
MPOLIECCOB B IPHPOJIE.
TepmoauHamMuyeckas
BEpOSITHOCTL. PaBHOBeCHE
Kak HanboJiee BEPOSITHOE
COCTOSIHHAE CHCTEMBI.
AHaTUTHYECKOE BBIPAXKEHHE
1 (opMynIHpOBKa BTOPOTO
3aKOHA TePMOAWHAMUKH.
OHTponus Kak Mepa
BEpOSATHOCTH. Beruncienue
M3MEHEHUS SHTPOIINH B
Pa3IUYHBIX IPOIECCAX.
TepMmoauHamMudecKue
(hYHKIIMH U CBSA3b MEXIY
Humu. CBOOOTHAS SHEPTHUS
HpU IOCTOSHHOM 00beMe
(aneprus ['enpmronbua) u
IIPU TIOCTOSTHHOM JaBJICHUN
(aneprus ['m66ca) xak Mmepa
paboTocriocoOHOCTH
CHCTEMBI M KPUTEPHH
HAIPaBIEHHOCTH MpoLnecca.
3aBUCHMOCTb JaBIEHUS
HACBIIIEHHOT0 Mapa oT
TeMIIepaTyphl. Y paBHEHUE
Knaysuca-Knaneiipona. /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
012233




1.4

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:IlepBriit
3aKOH TePMOJHHAMHUKU.
Pacuer pabotsl raza B
Ppas3IUYHbIX
TEePMOANHAMHYECKAX
mporeccax: H300apHOM,
U30XOPHOM, U30TEPHUECKOM,
annabatHOM. [ToHsATHE
MOJISIPHOM U yIe/IbHOU
teroemkocreil. /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
01030233

1.5

Nel 3akon I'ecca. Pacuer
TEIIOBBIX () (HEKTOB
peaxkiuu. DHTaIbIUIHBIN
(hakTop. 3aBHCUMOCTH
SHTAJIBIIUH OT TEMIIEPATYpPHI.
3akon Kupxrodda. /Tp/

OIIK-1-31
OIIK-1-Y1

J1.1
JI1.3J13.1
0102393

P5

1.6

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3IEKTPOHHOM Kypce:BTtopoit
3aKOH TEPMOIUHAMHUKH.
OHTpONHUHHEI (hakTop.
W3menenue sHTpONMY B
CIIOKHBIX (pU3HKO-
XIMHYECKHX Ipoleccax.
3aBUCUMOCTH SHTPOITUH OT
Temreparypsl u oobema. /Cp/

OIIK-1-31
OIIK-1-Y1

J1.1
JI1.3J13.1
013233

1.7

Ne2 Dueprus 'mooca.
Oneprus ['enbMronsua.
Hanpasnensocts
XMMHYECKUX TPOILIECCOB.
3aBUCUMOCTb OT
HE3aBUCHMBIX IIAPAMETPOB.
KontponbHas padorta Ne

1. /Mp/

OIIK-1-31
OIIK-1-V1

JI1.1J11.3
9293

P6

1.8

OrmnpenieneHue TeroThl
pactBopenwus Oypsr /J1ad/

OIIK-1-B1

J1.1
JI1.3J13.2
J3.3
0103233

pabota B
mapax

Pl

1.9

CamocTosITeNTbHOE U3yUeHUE
y4eOHOTO MaTepraia B
AIIEKTPOHHOM
Kkypce:CriencTBus U3 3aK0HA
I'ecca. Pacuer
TEPOJMHAMUYCCKUX (DYHKIIHI
IPHU CTAHIAPTHBIX

yeaosusix /Cp/

OIIK-1-31

JI1.1J11.3
0102393

1.10

Ne3 CamocTosTensHOe
n3y4eHne yaeOHOro
MaTepHaia B SJIeKTPOHHOM
Kypce:TepMoauHaMuyecKkuii
aHaJM3 PeaKIny.
IIpakTuyeckoe npuMEHEHNE
3akoHa Kupxrogoda. Pacuer
(hyHKIHI Yepe3 TOCTOSTHHBIE
MHTETPUPOBAHUSI.
Hcnonp3oBanne nporpammsl
Excel. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J11.3
0102393

3aHSATHE B
mmapax B
KOMIIBIOTEPH
OM KJ1acce

P7

Pa3nen 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/

OIIK-1-31

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

2.2

CaMOCTOSTEIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3IEKTPOHHOM
kypce:TemoBas Teopema
HepHucra. IToctynar [1nanka.
Beruncnenue abCcoMOTHBIX
3Ha4eHu# sHTponuu. Pacuer
paBHOBeCHH 110 TabnuIam
CTaHAApPTHBIX 3HAUEHUH
TEepMOANHAMUUECKHUX
dynximii /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
013233

23

CaMocCTOsITeNbHOE H3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM

Kypce: XMMHYECKOe
paBHOBecHE B
OJIHOKOMITOHEHTHBIX
CHCTeMax H MPOCTHIX
cmecsx. /Cp/

OIIK-1-31

JI1.1 J11.3
0132233

2.4

W3y4yenue paBHOBECUS
TOMOI'€HHOM peakLuu B
pactBope /J1a6/

OIIK-1-B1

JI1.1J11.2
JI1.3]13.2
013233

pabota B
napax

P2

2.5

CaMocTosITeNnbHOE N3YUeHHE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:Pacuer
COCTaBa paBHOBECHOM cMecH
ra3oB P H3MEHEHHH
TEMITepaTyphl U 00IIIero
nasnennsg. CMelenne
XUMHYECKOTO PAaBHOBECHS T10
npuanumy Jle-larense. /Cp/

OIIK-1-31

JI1.1J11.2
J1.3
012233

Pa3gen 3. Teopus
PaCTBOPOB.




3.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
SIIEKTPOHHOM
kypce:PacTBopsl
HEJIEKTPOIUTOB.
IMapuuaneHble MONSPHBIE
BEJTMYUHEL. Y PaBHCHUS
I'n66ca-Arorema. MneansHbie
pactBopbl. PazbaBiennbie
pacTBOpHL. 3aKOHBI
pa30aBICHHBIX PaCTBOPOB.
PactBopumocTs razos B
KHUIKOCTAX. 3aKkoH ['eHpu.
PactBopumMocTh razoB B
MeTaiax. 3akoH Payms.
3aKoH pacnpeenaeHHs.
CoBepIIeHHbIE PaCTBOPEI.
XHUMUYECKHH MOTEHIIHA
KOMITOHEHTA COBEPILIEHHOTO
pactBopa. PeanbHble
PacTBOpHL.
TepmoanHamMuueckast
aKTHBHOCTb. MeTo bl
OTIpeAeIeHHS aKTHBHOCTH
KOMITOHCHTOB

pactBopa. /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
01030233

32

CaMocTOATeIbHOE U3YUYEHHE
y4eOHOT0 MaTepuaia B
3JIEKTPOHHOM Kypce:Teopus
pacTtBopoB. PaBHOBecue
MEXIY PACTBOPOM U IapOM
pactBopuTens. 3akoH Payis,
3akoH ['eHpu, cnencTsus.
BripaxxeHnusi KOHLIEHTpaui
pactBopoB. /Cp/

OIIK-1-31

JI1.1J11.2
JI1.3J12.1
0102353

33

CaMocTosITeIbHOE H3YYCHUE
y4eOHOTO MaTepHana B
3JIEKTPOHHOM
kypce:ITapnuansHble
MOJIBHBIE BEJTMYHMHBI. 3aKOH
I'n66ca-/rorema. /Cp/

OIIK-1-31

JI1.1J11.2
J1.3
013233

34

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
Kypce:BoipaxeHnue
KOHLIEHTpAIUi pacTBOPOB.
Pemenne pacueTHBIX

3amad. /Cp/

OIIK-1-31

JI1.1J11.3
0103233

3.5

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3NEKTPOHHOM Kypce:Pacuer
3a7aq Ha MOHIDKCHUE U
MOBBIIICHHUE TEMIIepaTyp
3aMep3aHus U KUMEHUs
pactBopoB. [Ipumenenue
3akoHOB ['eHpu u

Payns. /Cp/

OIIK-1-31

JI1.1JI1.3
013233

Pa3nen 4. ®a3oBble
paBHOBecHSs B
MHOTOKOMITOHEHTHBIX
cHcTEMAX.




4.1

OcHoBHBIE IOHATHSA: (a3a,
KOMIIOHEHT, YUCIIO CTEIeHEeH
cBoboeI. [IpaBmiio a3
I'mb6ca. Auarpamma
COCTOSIHUS
OJJHOKOMIIOHEHTHOH
cuctemsl. TepMuueckuil
aHanu3. Kpussie
oxnaxzaeHus. /Jlex/

OIIK-1-31

J1.1
JI1.3J12.1
01030233

4.2

CamocTosTeNnbHOE U3yUeHNE
y4eOHOTO MaTepraia B
JJIEKTPOHHOM
Kypce:iuarpaMMel
JIByXKOMIIOHEHTHBIX CUCTEM:
C IOCTOM 3BTCKTHKOM; C
OTpaHUYEHHOU U
HEOTpPaHUYEHHOMN
PacTBOPUMOCTBIO B TBEPAOM
COCTOSIHHH; ¢ 00pa30BaHUEM
YCTOWYUBBIX U
HEYCTOMUYMBBIX XMMUYECKUX
COCIMHEHUH.
TpexKoMIOHEHTHbIE
cucreMsl. Yuenue KypHakosa
1 pHU3NKO-XUMHIECKIH
ananus /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
012233

43

Ne4 Xumudeckoe paBHOBecHE
B JIByXKOMITOHEHTHBIX
cucteMax. Pa3oBbic
nuarpammel. [loctpoenue u
UHTEpHIpHUTALs (a3oBbIX
nmuarpamu. /TIp/

OIIK-1-31
OIIK-1-Y1

1.1
JI1.3J12.1
01030233

pabota B
rpynmnax

P8

44

[MocTpoeHue AnarpaMmel
TUIABKOCTH CHCTEMBI
HadTaIMH-
nmudennnamu /J1a6/

OIIK-1-B1

J1.1
JI1.3J12.1J13.
2
013233

pabota B
rpymmnax

P3

4.5

CaMocCTOsITeIEHOE H3YYEHUE
y4eOHOTO MaTeprana B
3IIEKTPOHHOM
kypce:IIpuMeHeHne npasuia
pbluara K perieHuro
mpakTHdeckux 3ana4 /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
013233

4.6

CamocTosTensHOe H3yUeHUe
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce:UTeHue
JMarpaMMsl "Kerne30-
LEMEHTHT". TOCTPOCHUE
KPHBBIX OXJIaXKJEHUs,
pemrenwue 3anad. /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
0103233

Pasgen 5. OcHoBBI
CTATHCTHYECKOM
TepMOANHAMHUKH.




5.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
ANIEKTPOHHOM
kypce:CTaTHCTHIeCKU i
TepMoauHaMuka. PazoBoe
IIPOCTPAHCTBO. 3aKOH
pacnpenenenus bonpivana.
Pacnpenenenue monexyin
rasa o UMILyJbCaM U
KOOpJUHAaTaM. 3aKOH
pacrmpeneneHus YJHeprun 1o
CTEIEHSIM CBOOOIBI.
KBanToBas Teopust
TEIIIOEMKOCTH.
Craructudeckas cyMMa
cocrosiHui. CTaTUCTUUECKUI
Bec. CyMMBI COCTOSTHUH
MOCTYNATENbHOTO,
BpalaTeIbHOrO U
KOJIeOaTeIEHOTO JIBHKCHHH.
OJEeKTpOHHAs CyMMa
cocTosiHui. Beruncnenue
TEPMOJIMHAMUYECKUX
(hyHKIUI 1 KOHCTAHTBI
paBHOBECHS C
WCTIOJIb30BAaHUEM CYMM
cocrostuii. /Cp/

OIIK-1-31

JI1.1J11.3
013233

52

CamocTosTenbHOE H3ydeHNe
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
Kypce:CTaTucTHiecKuii
pacuer MOJISIpHOI
temnoemkoctu. /Cp/

OIIK-1-31

JI1.1J11.3
0102353

53

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
ANIEKTPOHHOM
Kypce:Pemenue 3agau o
CTaTUCTUYECKOU
TepMoanHaMuke ['n06ca u
Bonprmana.

Brinonnenue qomanisen
KOHTPOJIbHO# paboTsl /Cp/

OIIK-1-31

JI1.1J11.3
013233

KM1

54

3auer /3auér/

OIIK-1-31
OIIK-1-V1

JI1.1J11.3

KM3

Pazgen 6. Diexkrpoxumus

6.1

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOro MaTepHana B
3IEKTPOHHOM
Kypce:PacTBopbl
JIIEKTPOJIUTOB. DHEPrUsl
KPUCTAJIIINYECKOH PEIIETKH U
SHEPIUs CONbBATALIUU HOHOB.
CurnbHbIe U crabble
SIEKTPONIUTEL. AKTUBHOCTB
aneKTponuToB. MoHHas cuna
pactBopa. CriocoOs!
OIIpeAeNIeHUs
K03(ppULIMEHTOB aKTUBHOCTH
anekTpoautoB. /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
013233




6.2

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
SIIEKTPOHHOM
kypce:PacTBopsl
ANEKTPOTUTOB. DHEPTHUS
KPHCTAJUTMYECKOH PEIICTKH
SHEPTHS CONbBATAIINN HOHOB.
CusbHble U crnalbie
ANEKTPOJIUTEL. AKTUBHOCTB
3NEeKTposUTOB. MoHHAs cuima
pactBopa. CriocoOb1
OIpeeIeHHUs

K03 (PHUITUEHTOB aKTUBHOCTH
anexTponuToB. /Cp/

OIIK-1-31

JI1.1J11.3
013233

6.3

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
AIIEKTPOHHOM

Kypce:Y nenbpHas u
9KBHBAJICHTHAS
ANIEKTPOIPOBOHOCTH U HX
3aBHCHMOCTB OT
KOHIICHTpAIIHN.
IToaBM>HOCTH HOHOB. 3aKOH
Konbpayma. Yucna
nepeHoca. [IpakTnaeckoe
UCTIONB30BAaHHUE H3MEPEHUS
anekTponpoBoaHoct /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
0103233

6.4

CamocTosITeNnbHOE U3yueHUe
y4eOHOTO MaTepHaia B
3IIEKTPOHHOM
Kypce:DIeKTpOIBIKYIINE
cuibl. BosHuKHOBeHnE
Pa3sHOCTH MOTEHITHAIOB Ha
TpaHHUIle pasaena ¢as.
JIBOMHOM 3JIEKTpUYECKUMA
cioi. TepmoauHamuka
raJbBaHIYECKOTO 3IEMEHTA.
Tunsl 2€KTPOOB.
OneKTpOoIHbIE TOTEHIIUAIIBL.
CraHIapTHBIC TOTCHITHAEI.
Psan manpsoxenuit. /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
0132233

6.5

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce: THIbl
TaTbBAHNYECKUX AIIEMEHTOB!
XUMHYECKHUE,
KOHIICHTPAIIHOHHBIE.
Juddy3noHHEI TOTEHIHAIT.
Omnpenenenue
TEepMOANHAMUYECKHX
MapaMeTpoB ITyTeM
n3mepenns JJ1C. Kunernka
3NEKTPOAHBIX POLECCOB.
Onexrponus. [lonspuzanus.
IMepenanpsoxenne /Cp/

OIIK-1-31

1.1
JI1.3J13.1
01030233

6.6

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
Kypce:DIeKTPOXUMHUSL.
OIeKTPOIPOBOAHOCTD
aneKTpoauToB /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
013233




6.7

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepHaia B
AIEKTPOHHOM
kypce:Onexrpoxumus. DC
raJlbBaHUYECCKOI'O DJICMCHTA.
Pacuer TepMogrHAMIYECKIX
BenmmanH MetonoM DJIC /Cp/

OIIK-1-31

J1.1
JI1.3J13.1
01030233

6.8

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3IIEKTPOHHOM Kypce:OCHOBBI
TEOPUH EKTPOITUTHICCKOH
nucoouumaryu /Cp/

OIIK-1-31

JI1.1 JI1.3
013233

6.9

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Teoperuueckue
OCHOBBI pa0OTHI
raJbBaHUYECKHX
anemeHToB. /Cp/

OIIK-1-31

JI1.1J11.3
013233

6.10

CaMOCTOATEIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:Teoperndeckue
OCHOBBI IIPOIECCOB
OKHCIICHHS-
BoccraHoBienus. /Cp/

OIIK-1-31

JI1.1JI1.3
0103233

Paznen 7. Auddy3us

7.1

CamocTosTenbHOE H3ydeHNe
y4eOHOTO MaTeprana B
2NIEKTPOHHOM Kypce:SBneHus
HepeHoca B ra3ax, TBEPJIbIX
Tenax, KXUIAKOCTAX. Teopus
muddysun. 3akonsr Ouka.
CBs13b KOOPPHUIIHESHTOB

1 y3nu ¢ TOABIKHOCTEIO.
Mexanmm anddy3nn B
TBEPJBIX Teax U

xunkoctsx /Cp/

OIIK-1-31

JI1.1J11.3
0102393

72

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepraia B
9JIEKTPOHHOM

kypce: Quddysus. Pacuer
K03 punuenTa 1 Gy3um.
Bsizkocts /Cp/

OIIK-1-31

JI1.1J11.3
0102393

7.3

CamocTosTensHOe H3yUeHUE
y4eOHOTO MaTepHaia B
AIIEKTPOHHOM KYpCE:pOJIh
nporecca TupPy3un B
MPOU3BOICTBEHHBIX
nporieccax. /Cp/

OIIK-1-31

JI1.1J11.3
013233

Paznen 8. [loBepxHOCTHBIE
SIBJICHUS U aJcopouus




8.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
SIIEKTPOHHOM

Kypce: AIcopOIHs ra30B Ha
TBEP/IBIX
MOBepXHOCTIX.OCHOBHEIC
onpezneneHus. Biusnaue
MOBEPXHOCTHOTO CJIOSl Ha
TEpPMOANHAMHYECKUE
CBOHCTBA reTePOT€HHBIX
cucreM. Teopust agcopOIms
Jlanrmropa. AncopOuus u3
cMecH razoB. AncopOuus u3
pacTtBopoB. MornekyisipHas u
AKTHBUPOBAHHAS
aacop6ums. /Cp/

OIIK-1-31

JI1.1J11.3
013233

8.2

CamocTosITeNTbHOE U3yUeHUE
y4eOHOTO MaTepraia B
AIEKTPOHHOM
kypce:ITomumonexynspHas
ancopbrms. Kammmnsipras
kouzaeHcauus. CTpoeHue
aZICOPOIIMOHHBIX CIIOEB.
Terutora agcopOIuy.
AncopOrust Ha TOBEpXHOCTH
JKAJKOCTH. Y paBHEHUE
I'u66ca. YpaBHeHue
[IumrkoBckoro. 3aBUCUMOCTh
MTOBEPXHOCTHOTO HATSHKEHHSI
OT cocTaBa pacTBOpa.
[MonsTue o xpomarorpaduu.
[ToBepXHOCTHEIE SIBJICHUS B
metautypruu /Cp/

OIIK-1-31

JI1.1J11.3
01030233

83

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM

Kypce: Ancopomms. Pacuer
K03 GuLIueHTa aACOPOIHH.
I'paduueckuii meTon
OTIpeeIIeHAS

aacop6umu /Cp/

OIIK-1-31

JI1.1J11.3
0103233

8.4

CaMocTOoATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:IloBepxHOCTHOE
HaTshKeHHe. Y paBHEHHE
[wnmkosckoro. /Cp/

OIIK-1-31

JI1.1J11.3
013233

8.5

CaMocCTOsITeNnbHOE H3YUCHHE
y4eOHOTO MaTepHana B
AIEKTPOHHOM

Kypce: AICOpOIIHS METOIbI
pacuera K03 PuIIeHTa
aacop6umu. /Cp/

OIIK-1-31

JI1.1 J11.3
012233

8.6

CaMocTosATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:Pacuer
MOBEPXHOCTHOTO
HaTsDKEKHHSA. 3a71a4u 110
YPaBHCHHUIO

[Mumkosckoro. /Cp/

OIIK-1-31

JI1.1J11.3
013233

8.7

CamocTosITenbHOE U3yICHUE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Teoperuueckue
OCHOBBI I'€T€POr'€HHBIX
peakuuii /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
01030233




8.8

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
SIIEKTPOHHOM
Kypce:CaMOCTOSITeNbHOE
n3y4yeHue yueOHOro
Marepuaa B JJIEKTPOHHOM
Kypce:BinusiHue ckopocTH
azcopOIMK Ha CKOPOCTh
TEXHOJIOTUUECKUX
nponeccos. /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
01030233

8.9

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
Kypce:CrocoObl MOBBIIICHUS
Y IOHKEHHUS
MOBEPXHOCTHOTO HATSKCHHUSL.
CBsI3b MOBEPXHOCTHOTO
HATSDKCHHS 1

aacopbmmu. /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
013233

Pasgen 9. Xumnueckast
KHHETHKA M KaTaJn3

9.1

KuneTnka roMoreHHbIX

peaxuuii. CKOpOCTh peaKiuu.

MonekynspHOCTb U MOPSIIOK
peakiy. 3aKoH JeHCTBUS
Macc ¥ KHHETHIECKHUE
YpaBHEHUS PEeaKIu.
Koncranra ckopoctu.
Peaxuun nepsoro, BTOporo u
TpeThero mopsaka. /JIex/

OIIK-1-31

JI1.1J11.2
J1.3
013233

9.2

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:MeTo bl
OTIpeeNIeHHS TTOPAAKa
peakuuu. 3aBUCHMOCTh
CKOPOCTH PEaKI1u OT
TeMIlepaTypel. Y paBHCHHUE
Appenunyca. JHeprus
aktuBauuu. Teopus
AKTUBHBIX COyIapeHUH.
Iennbie peakiwm /Cp/

OIIK-1-31

JI1.1J11.2
J1.3
013233

9.3

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3IEKTPOHHOM
kypce:Kuneruka
reTepOreHHbIX PEaKLUil.
I'ereporenHsle peakuyu B
METaJUTyprHYECKOM
IIPOU3BOJICTBE.
MHoroctaguiHOCTh
nporeccoB. Bremmnss
Macconepenada. CkopocTb
MaccoIepeaun.
[Ipumenenue Teopuu
pasmepHocTH. [1-Teopema.
Kpurepnn momo0us.
BayrpeHnHss Macconepenaya.
Tonoxumudeckue

peakuuu. /Cp/

10

OIIK-1-31

JI1.1J11.2
J1.3
013233




9.4

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
SIIEKTPOHHOM
Kkypce:Kuneruka
KPUCTAJUIU3ALIH.
CoBpeMeHHast Teopust
00pa3oBaHMA 3apOIBIIIA.
Teopus urykTyarum.
TepmonnHamuueckue
YCIIOBHS BOSHIKHOBEHHUS
chepuieckoro
3apogpima /Cp/

OIIK-1-31

JI1.1J11.2

JI1.3J12.1J13.

1
012233

9.5

Karanu3. OGmmue cBoiicTBa
Karanu3aTopoB. ['oMoreHHbIH
Karanu3s. I'ereporeHHslil
katanu3. OCHOBHBIE TEOPUU
karanuza /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
0102393

9.6

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepraia B
9JIEKTPOHHOM

Kypce: Xumudeckast
KUHETHKA. Pacuer KOHCTaHThI
CKOPOCTH M TOpsiKa
peakuuu. ['papuueckuii
meron /Cp/

OIIK-1-31

J1.1
JI1.3J12.1
013233

9.7

Ne5 Kuneruka. DHeprust
AKTHBAIINH, BIHUSHIE
TeMIepaTypbl Ha CKOPOCThb
peakuun. Knunernka
CITOKHBIX peakiuii /T1p/

OIIK-1-31
OIIK-1-V1

JI1.1J11.3
0102393

P9

9.8

CaMOCTOATENIbHOE U3YUEHHE
yueOHOro MaTepuaa B
3IEKTPOHHOM
Kypce:BBIpaKeHHEe CKOPOCTH
peaKIiy Ha OCHOBE 3aKOHA
JIEHCTBYIOLIMX Macc.
Omnpenenenue nopsaka
peakmuu /Cp/

OIIK-1-31

JI1.1J11.3
013233

9.9

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3IEKTPOHHOM
kypce:IIpumeHeHue
KaTaJIn3aToOPOB B
MPOMBIIIIEHHOCTH. OCHOBBI
OHMOTIOTHIECKOTO
(hepMeHTaTHBHOTO KaTam3a.
CrapeHue TBepAbIX
karanu3atopos. /Cp/

OIIK-1-31

J1.1

JI1.3J12.1J13.

1
0102393

Pazgen 10.
TepmoauHaMHKa
Heo0paTUMBIX NPOLECCOB

10.1

CaMocTOATEIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
HIIEKTPOHHOM
Kypce:OCHOBHBIE
OIIPEICIICHHSL.
TepMmommHAMHIECKHE
YpaBHEHUS JIBUKEHUSI
Omnzarepa. OcHOBHBIE
noctynatsl. [lepeHoc depes
Oaprep. Teopernaeckoe
000CHOBaHHUE
TEePMOINHAMHUKH
HEOOpaTUMBIX

npoueccos /Cp/

OIIK-1-31

1.1

JI1.3J12.1J13.

2
013233




10.2

OmnpeneneHne CKOPOCTH
peakuny HoxUpOBaHUS
areroHa /J1a6/

OIIK-1-B1

J1.1
JI1.3J13.2
01030233

P4

Pa3gen 11. MoJieky/sipHble
CHEeKTPbI

CamocTosTensHOe U3yUeHUe
y4eOHOTro MaTepuaa B
ANIEKTPOHHOM Kypce:O0mmast
XapaKTEePUCTHKA
MOJICKYJISIPHBIX CIICKTPOB.
BpaimaTenbHbIe CIICKTPHI.
Brruncienrne MOMEHTOB
MHEPLUH U MEKITYaTOMHBIX
paccrostauii. Konebanus
aTOMOB B MOJICKYJIE.
I'apmonndeckue u
AHrapMOHHYECKHUE
koJiebanust. KonebareasHo-
BpaIaTelbHbIe CTIEKTPEI.
CriekTpbl KOMOWHAIIMOHHOTO
paccesaust /Cp/

OIIK-1-31

JI1.1J11.3
0103233

11.2

CaMocTOsITeIbHOE H3YYCHUE
y4eOHOTO MaTeprana B
JNIEKTPOHHOM

Kypce: XapakTepHCTHKa
MCTOAOB CIICKTPAJIbHOT'O
ananmu3a /Cp/

OIIK-1-31

JI1.1J11.3
010233

CamocTosITenbHOE U3yICHUE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:CTpoeHue BELECTBA.
OHepreruyeckas cxema
ctpoenus aroma /Cp/

OIIK-1-31

JI1.1 JI1.3
013233

11.4

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
9JIEKTPOHHOM
Kypce:ATOMHBIE 1
MOJIEKYJISIPHBIE CTIEKTPBIL.
KonTpomnsras padora Ne

2 /Cp/

OIIK-1-31

JI1.1J11.3
010233

CaMocTOosATeIbHOE U3yUEHHE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:Poib
MOJIEKYJISIPHOM
CHEKTPOCKOIMHU B Pa3BUTHH
MPOMBITIIIICHHOTO
[IPOU3BO/ICTBA.
BrimosnHeHune noManiaei
KOHTPOJIbHON paboThI

Ne2 /Cp/

OIIK-1-31

JI1.1J11.3
0103233

KM2

11.6

3auer /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1JI1.3

KM4

Pasgen 12. IlogroroBka K
KOHTPOJbHBIM
MepOnpHUsSITHM U
BBHINOJHAEMBIM padoTam

12.1

O0BeM yacoB
CaMOCTOATEIbHON paboTHI Ha
noarotoBky k KM /Cp/

12.2

O0neM gacoB
CaMOCTOSITENIbHOM paboThI Ha
moarotoBky k BP /Cp/

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

Kon
KM

KonTtponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUI

BOHpOCBI JUIA IOATOTOBKH

KM1

KOHTpOJIbHas paboTta
Nel

OIIK-1-31;0I1K-1-
Vi

JomanrHss koHTponbHas padota Ne 1 TepmoauHaMudyecKuil aHamus3
peaKIm
Jnist peakiuu: ...(CM. BApHAHT 3a/1aHMs1) BBIITOJTHUTH CIICIYIOIIEE:
1.1.1. CocTaBuTh ypaBHEHUE 3aBUCUMOCTH OT TEMIEPATyphl BETUUHNHBI
= f (T), temoBoro 3¢ dexTa
= f(T) u m3menenus sutponmu = f(T).
1.1.2. BbluuCIUTh BEIUYMHBI — MPH TEMIIEPATypax:
K. Tlony4eHHble 3Hau€HUS UCIONB30BATh IPHU
MOCTPOCHUH TPadhUKOB
B koopmuHarax — —T; —-T; —-T; —T;InKp-T;u —1/T.
1.1.3. laTh TepMOAMHAMUYECKUN aHATIHU3 PEaKLUX Ha OCHOBAHUH
MONTy4YEHHBIX PE3YIbTAaTOB.
1.1.4. TTonms3ysick rpadukom InKp — 1/T , BeIBecTH MpHOIIDKEHHOE
ypaBHEHHUE BUA
= A/T + B, rae A, B — mocTosiHHBIE M OLIEHUTD CpEIHEe 3HAUCHUE
TEIIOBOTO P deKTa pe-aKInH B H3y4CHHOM HHTEpBaJIC TEMIIEPATyP..
1.2.1. icnone3ys npasuno ¢a3 ['nd06ca, s paccMarpuBaeMont
CHCTEMBI OIPEIeTUTh KOJTUIeCTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U
YHCIIO CTETICHEH CBOOOIBI.

1.2.2. YcTaHOBUTH HANpaBJIEHUE CMEIIEHHUS COCTOSHUS
paBHOBECHs pacCMaTpHUBaeMOi
CHCTEMBI TIPH:
a) YBEIMYCHUH JIaBIIeHHs (TIOCTOSTHHAS TEMITEpaTypa);
0) yBeTMUEHHH TeMIIepaTyphl (IIOCTOSIHHOE JaBJICHUE).
Br160p BapnaHTa 3a1aHHs TPOU3BOJUTCS O HOMEPY B CIIMCKE TPYIIIBI

KM2

KOHTpOJIbHas paboTa
Ne2

OIIK-1-31;0I1K-1-
V1

) ®azoBbie paBHOBECHS B JIByXKOMIIOHEHTHBIX CUCTEMaX.

Brrueprute quarpaMmy cOCTOSHUS CUCTEMBI A-B B koopanHaTax
TeMIeparypa — cocTas (Mac-coBast foins B). Jluarpammy BeiOepure
COOTBETCTBEHHO BapUaHTY.

. VKaKuTe, KAKHE XUMUYECKHE COCTUHCHHS €CTh B CHCTEME,
WX YHCJI0, XapaKTep IUIaBlie-HUsl, XAMIYECKHI COCTaB.

. OTMeThTe JMHUM JUKBUAYCA, conuayca. Onpenenure mos
YCTOWYHMBOCTH (has.

. YkaxuTe, €CTh JIM B CUCTEME JIMHUH Oe3BapHaHTHBIX
paBHOBECHH, U KaKUM TeMIIepaTypaM OHU OTBevaroT. Onpenennte
COCTaBbl pPAaBHOBECHBIX (ha3 ¥ HANMIIIUTE YPABHEHHUS TPEBpa-IICHHUH,
MIPOTEKAOIHX TPH OTBOE TEIUIa MPU KKION M3 YKa3aHHBIX
TeMIIepaTyp, OTBE-YarOIUX Oe3BapHaHTHBIM PABHOBECHSIM.

. [Ipocnenute 3a u3MeHeHHueM (ha30BOrO COCTOSHUSI CIUIABOB,
conepxxanux a u 6 (Macc.%) Bemiecta B cOOTBETCTBEHHO MTpH
MOHWKEHUM TeMIIEpaTypsl oT t1 1o t2.

. Nzobpasute crpaBa OT AUarpaMMbl ¢ OJJMHAKOBBIM
MacmTaboM 10 TeMIepaType U MPOU3-BOJbHBIM IO BPEMEHH
CXEMAaTHYCCKHUI BH]I OXJIKICHHS STHX CILIABOB.

. PaccuuTaiite Maccy >kuakod (as3pl U KOITMIECTBA BEIIECTBA
B B Heit, ecnu o0mmas macca criasa N Kr, Temneparypa t3, a
cyMMapHoe coniepxanune B B cmecu (a3 coctaniser B (B macc.%).




KM3

3a4€T

OIIK-1-31;0I1K-1-
V1

TeopeTquCKHe BOIIPOCHI U MPAKTUYECCKUC 3aJaHUA

Paznen 1. Xumuueckast TepMoIuHAMUKA.
1. OCHOBHBIE TIOHATHS TEPMOANHAMHUKHA. DYHKIUU COCTOSTHUS
1 (QYHKIIMHU TIpoLecca.

BaytpeHHsis sHeprusi, SHTANbINS, TEIJI0Ta, padoTa.
2. AHanmUTHYECKOE BBIPAKEHUE MEPBOT0 3aKOHA
TepMOJIUHAMUKHU. Brrancnenue

paboThI CUCTEMBI B TIPOLIECCAX: N300aPHOM, H30XOPHOM,

HU30TEPMUICCKOM,
annabaTHYECKOM.

3. TemnoeMKOCTb. 3aBUCHMOCTE TEINIOEMKOCTH OT

TEeMIepaTyphl.

4. Ternosbie 3dexThl XMMIUECKUX peakuid. 3akoH [ecca.

Tertots! 06pa3oBaHus,

CropaHusi, arperaTHbIX NpeBpallleHnil, pacTBOpEeHUs,
HeUTpanu3aluy.
5. 3aBHCHMOCTH TEILUIOBOTO 3 dexTa peakmmu oT
Temreparypsl. YpaBHenue Kupxroda.
6. ITponecckl caMONpPOU3BOIIbHBIE, 0OPATUMbIE 1 HEOOpaTHMBIE.
TepmoanHamuueckast

BepOATHOCTh. PaBHOBecHe kak HanboJee BepOSITHOE COCTOSTHHE
CHCTEMBIL.
7. AHanuTHYeCKOE BBIpaKEHHE M (OPMYITNPOBKA BTOPOTO
3aKOHA TEPMOJHMHAMHUKH.

OHTpomnHs Kak Mepa BepOSITHOCTU. BhIuncieHne H3MeHeHHs
SHTPOINHUU B PA3INYHBIX MPOLEC-CAX.
8. TepmomuHamMHuYIecKie (PYHKIMN M CBSI3b MEXTY HIMH.
CBo0Oo/Has SHEPTHs IPH MOCTOSHHOM

o0beme (3Heprust ['enbMronbia) u Mpu MOCTOSTHHOM JIaBJICHUH
(sneprus ['m66ca) xak

Mepa paboTOCIIOCOOHOCTH CHCTEMBI M KPHTEPHH HAIIPaBICHHOCTH
mporiecca.
9. 3aBUCHMOCTb JaBJIEHHs] HACBIIIEHHOTO Mapa OT
Temrneparypsl. YpasHeHue Kiaysuca-Knanelipona.

Paznen 2. Xumudeckoe paBHOBECHE

L. KoHcraHnTa paBHOBecHs M CIIOCOOBI ee BEIpakeHus. Pacuer
COCTaBa PAaBHOBECHOW CMeECH

1 BBIXOJIa TIPOYKTA.

2. XUMHUYECKHE PEaKIMd B T€TEPOreHHBIX CHCTEMaX.
KoHcTaHnTa paBHOBECHS TeTepOreHHOM

peaxium.
3. Pacuer paBHOBecHii IO TabIMIaM CTaHIAPTHBIX 3HAUCHHUN

TEPMOANHAMHUYCCKUAX (DYHKIHIL.

Paznen 3. Teopust pactBopoB

1. [NapuumansHble MOJIIpHBIE BEIWYMHBL. YpaBHeHus1 [ nO6ca-
Jlrorema.

2. Wneansuble pacTBOpEl. Pa3zbaBieHHbIe pacTBOPEL. 3aKOHBI
pa30aBICHHBIX PAaCTBOPOB.

3. PacTBOpHMOCTB T'a30B B JKUIKOCTSX. 3aKoH ['eHpu.

PacTBOpHMOCTE ra30B B MeTasIax.
3axoH Payns.

4. 3aKoH pacnpeneseHus.

5. Peanbubie pactBopbl. TepMoauHaMuueckass akKTHBHOCTb.
Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMITOHEHTHBIX CHCTEMAax
1. OcHOBHBIE MOHATHSA: (pa3a, KOMIIOHEHT, YHCIIO CTEHEeHEeH
cBo6o 161, [TpaBuiio a3 I'nodoea.

2. JlmarpaMma COCTOSIHUSI OTHOKOMITOHEHTHOH CHCTEMBI.
3. Kpussle oxnaxxaeHus. JluarpaMMbl JByXKOMIIOHEHTHBIX

CHCTEM: C IIOCTOM PBTEKTHKOM; C

OrpaHMYEHHOH U HEOTPAHUUYEHHON PAaCTBOPUMOCTBIO B TBEPIOM
COCTOSIHHH; ¢ 00pa30BaHUEM

YCTOMYMBBIX U HEYCTONUUBBIX XMMUYECKUX COCIUHEHUH.

Paznen 5. OcHOBBI CTaTUCTUUECKON TEPMOANHAMUKU
1. ®a30B0€ MPOCTPAHCTBO. 3aKOH paclpezenacHus boapimana.
2. Pacrnipenenienne MoseKkys rasa 1o UMITYJIbCaM M




KOOpJAUHATAM.

3. 3aKOH paclpeeneHts SHEPTUH MO CTENEHSIM CBOOOJBL.
KBaHTOBas TEOPUS TEINIOEMKOCTH.
4. Beruncnenne TepMOIMHAMUYECKUX (QYHKIMH U KOHCTaHTHI

PaBHOBECHUS C UCIIOIB30BAHUEM
CYMM COCTOSTHUU.




KM4

3a4€T

OIIK-1-31;0I1K-1-
V1

Teoperuueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS IK3aMEHAI[HOHHBIX
OuIIeTOB JUIS MPOBE-JCHMS 3a4€Ta B yCTHOH opme
3auer (3 cemectp)
Pasznen 1. XuMudeckas TepMOAMHAMUKA.
L. OCHOBHBIE NOHATHSA TePMOJUHAMUKU. DYHKIUH COCTOSHUS
U QYHKIMH ITpoLecca.

BHYTpeHHSS SHEpTHs, SHTATBINS, TEIUIOTA, padoTa.
2. AHanuTH4ecKoe BBIPAXKEHHE MEePBOTO 3aKOHA
TepMOAUHAMUKY. Brruucnenue

paboThI CHCTEMBI B TIpOIieccax: H300apHOM, H30XOPHOM,

HU30TEePMHUIECKOM,
a1uabaTHYECKOM.

3. TemnnoeMKoCTb. 3aBHCUMOCTD TEIIIOEMKOCTH OT

TeMIIepaTypHlI.

4. Temnossle 3dexTs XUMUUEcKUX peakiuid. 3akoH 'ecca.

Temnotsl 06pa3oBaHus,

CTOpaHUs, arperaTHbIX MPEeBpPAIleHNI, PACTBOPEHUS,
HEUTpanu3aluu.
5. 3aBUCUMOCTH TEIIOBOTO dheKTa peakuuu OT
TeMneparypsl. YpasHenue Kupxroda.
6. Ipomeccrr caMoNIPON3BOIBHEIE, OOpPATHMBIE 1 HEOOpaTHMEIE.
TepmoanHaMuueckast

BEpOATHOCTh. PaBHOBECHE Kak HanOoOJIEee BEPOSITHOE COCTOSTHUE
CUCTEMBI.
7. AHanmUTHYECKOe BBIpaXEHHE M (OPMYINPOBKA BTOPOTO
3aKOHA TePMOANHAMUKH.

OHTponHs Kak Mepa BEPOSITHOCTU. BhIuKicieHre H3MEHEHHs
SHTPOIHHU B PA3IMUHBIX IIPOLEC-CAX.
8. TepmoauHamMudeckue (PYyHKIMU U CBSI3b MEXIY HHMH.
CBo0Oo/Has SHEprys NPH NOCTOSTHHOM

o0beme (3Heprus [ eIpMrobia) v Npyu MOCTOSTHHOM JaBJICHUH
(ameprust ['m66ca) xak

Mepa paboTOCIIOCOOHOCTH CUCTEMBI U KPHUTEPHi HAIIPaBIEHHOCTH
nporecca.
9. 3aBHCUMOCTb JaBJICHUS HACBIIEHHOI'O Mapa OT
Temuneparypsl. YpasHenue Kiayzuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBecHE

1. KoHcTaHTa paBHOBECHS M CIIOCOOBI ee BEIpaKeHHs. Pacder
cOCTaBa PAaBHOBECHOW CMeCH

U BBIXOJIa IPOYKTA.

2. XHUMUYECKHE PEAKLUH B FE€TEPOreHHBIX CHCTEMAX.
KoncranTa paBHOBeCHs T€TEpOreHHON

pEaKuuu.
3. Pacyer paBHOBecuii 10 TabJMMLAM CTaHAAPTHBIX 3HAUYCHUH

TEPMOANHAMUYECKAX (DYHKIHUI.

Paznen 3. Teopust pacTBOpoB

1. [MapuuanbHble MOJSPHBIC BEMMYUHbL. Y paBHeHus ['nb6oca-
Jrorema.

2. Wneanbuble pacTBOpHL. Pa3zbaBneHHbIe pacTBOPHL. 3aKOHBI
pa30aBIICHHBIX PACTBOPOB.

3. PacTBOprMOCTh Ta30B B JKHIKOCTSX. 3aKOH [ eHpH.

PacTBOpHMOCTH ra30B B MeTa/LIax.
3axoH Payns.

4. 3aKoH pacnpezeneHus.

5. PeanbHble pacTBOphl. TepMoarHaMUUECKass aKTUBHOCTb.
Paznen 4. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax
1. OCHOBHBIC MOHATHSA: (a3a, KOMIIOHEHT, YHCIIO CTEHCHEH
cBoOoseI. [IpaBmito ¢a3 ['mboca.

2. Jnarpamma cOCTOSIHUS OJIHOKOMIIOHEHTHOM CHCTEMBI.
3. Kpussle oxnaxxaenus. AuarpaMmbl TByXKOMIOHEHTHBIX

CHCTEM: C IIOCTOM ABTEKTUKOM; C

OTpaHUYEHHON U HEOIPAaHUYEHHOW PACTBOPUMOCTHIO B TBEPIOM
COCTOSIHUH;, C 00pa30BaHUEM

YCTOWUYMBBIX U HEYCTOMYMBBIX XUMHUYECKUX COCIIMHEHUIA.

Pasnen 5. OCHOBBI CTaTUCTUUECKON TEPMOAUHAMUKH
1. ®da30Boe MPOCTPAHCTBO. 3aKOH pacmpezneneHus: bonpimana.




2. Pacnpenenenue MoieKkyll rasa 1o UMILyJIbCaM U
KOOpJAUHATaM.

3. 3aKoH pacmpeeNieHus SHEPTHUH 110 CTETICHSIM CBOOOJIBI.
KBanToBas Teopus TEIUIOEMKOCTH.
4. BeruncieHre TepMOIMHAMUAYECKIX (YHKIHH U KOHCTAHTBI

PaBHOBECHS C UCIIOJIb30BAHUEM

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETeHLU I
P1 nmabopatopHas OIIK-1-B1 1. 3akon ['ecca u cnencTBUs U3 HEroO.
pabota Nel 2. IToHATHE TEMIOEMKOCTH, €IUHUIIBI U3MEPEHUS, (HH3UUECKUI CMBIC.
Onpexenenue 3. 3aBHCHUMOCTB TEIIOBOTO 3 (eKTa peakiy OT TeMIIEPaTypHI.
TETIIIOTHI
pacTBopeHust OyphI
P2 nabopaTopHas OIIK-1-B1 1. Chopmynupyitre npurnun Jle-Illatense.
pabota Ne2 2. Kakue (akTopsl BIUAIOT Ha CMEIICHAE XUMUIECKOTO PaBHOBECHS?
Wzyuyenune 3. Belpa3uTe KOHCTaHTy PaBHOBECHS Ul 3aJJaHHOM TOMOT€HHON
paBHOBecHs peaKITiH.
TOMOTE€HHOU 4. BolpaszuTe KOHCTAHTY PaBHOBECHUS ISl 3aJaHHOM IeTepOreHHOM
peaKkuuu B pacTBOpe peakuuu.
5. Kak HaliTH KOHCTaHTY paBHOBECHUS 3KCIIEPUMEHTAILHO?
6. Kak cBsi3aHa KOHCTaHTa PaBHOBECHUS C TEPMOJUHAMUIECKUMH
BEJIMYMHAMU?
P3 naboparopHas OIIK-1-B1 1. IlpaBmito a3 ['m66ca. Pacuer crenenei cBOOO b CHCTEMBI B
pabota Ne3 3aJTAHHBIX TOYKAX.
IToctpoenue 2. YcraHosieHHe (a30BOro cocTaBa 001acTu (ha3oBoif THarpaMMBL.
JMarpaMmbl 3. KpuBble oxnaxaenus no ¢pa3zoBoil 1uarpaMmme.
TUTAaBKOCTH CHCTEMBI 4. Metox noctpoeHus (ha30BOH AUArpaMMBI IO KPUBBIM OXJIJKICHHS.
HadTaIH- CymHocTs MeToza
nueHnIaMuH 5. Pemenue 3agau no npasuily pblyara.
P4 OIIK-1-Bl1 1. 3anucarpe ypaBHEHUE PEaKIUU HOAUPOBAHUSI ALIETOHA.
nabopatopHas 2. 3anucath BBIPaKEHUE CKOPOCTH PEAKLIUHU.
pabota Ne4 3. OnpenenuTh MOPSAAOK peakiun. ['padpudeckuii MeTo.
Omnpenenenue 4. Metoanka SKCIIepUMEHTANbHON paboThI
CKOpPOCTH peaKkLuu
HoAUpOBaHUA
arieToHa
P5 MIpaKTU4ECKoe OIIK-1-31;0IIK-1- | 3akon ['ecca. Pacuer TemnoBbIx 3 PeKTOB peakuu. DHTATBIUHHBII
3ansaTue Nel Vi (axTOp. 3aBUCHMOCTH HTAIBIIUY OT TeMIlepaTyphl. 3akoH Kupxrodda.
P6 IIPaKTUYECKOE OIIK-1-31;0I1K-1- Oneprust [m66ca. Dneprus ['ensmronsna. HanpasneHHOCTR
3ansTHe Ne2 V1 XUMHYECKUX MPOLECCOB. 3aBUCUMOCTD OT HE3aBUCUMBIX MTapaMeTPOB.
KonTponbnas pabora Ne 1.
P7 MPaKTHYECKOe OIIK-1-31;0IIK-1- | CamocTosiTenbHOE N3ydeHue yaeOHoro Mateprana B LMS
3ansTue Ne3 Vi Canvas:Tepmonunamuueckuii aHanu3 peakiun. [Ipaktuueckoe
npuMeneHue 3akoHa Kupxrododa. Pacuer QpyHkuunit uepe3 mocTossHHbIE
uHTerpupoBanus. Mcnone3oBanue nporpamMmel Excel.
P8 MPaKTHYECKOe OIIK-1-31;0IIK-1- | Xumuueckoe paBHOBECHE B JIBYXKOMIIOHEHTHBIX cucTeMax. Da3oBbie
3ansTue Ned Vi nmuarpaMmbl. [TocTpoeHre 1 HHTEPIPUTAITUS (PAa30BIX THATPAMM.
P9 MPaKTHYECKOE OIIK-1-31;0I1K-1- | Kuneruka. DHEprus aKTUBAIMH, BIMSIHUE TEMIIEPATYPhl HA CKOPOCTh

3aHsTHE NoS

V1

PpCaKkIum. KuHeTHKa CIIOKHBIX peaKHI/Iﬁ




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

DK3aMeHalMoHHbIH OmeT NeQ

L. CpaBHute (GopMyibl BEIpaKEHHs 3aKOHA Payins uis pacTBOPOB HEIJNEKTPOJIHUTOB U ANEKTPOIUTOB. [loscHuTe
(bu3mIecKnit CMBICT H30TOHHYECKOTO KOG GUIHEHTA.
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.

IIpumepHsIii 6user fomantHel padoTsr Ne 1

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 Bennauusl = f (T), TermroBoro sdpdekra = f(T) u u3meHeHUs
sutporuu = 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((eKTa peakuy B H3y4CHHOM HHTEpBale
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).

ITpumepHsIit OryteT qoMamrHei paboTs! Ne 2
Tema: ®a30Bble paBHOBECHS B IByXKOMIIOHEHTHBIX 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
CXEMaTHYCCKUN 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.%).

3ader U SK3aMEH MOYKET OBIThH MIPOBCACH NUCTAHIIMOHHO B CHCTEMC LMS Canvas B BUAC TCCTUPOBAHUA




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4TEHO» BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI

«HE 33a4TEHO» CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCH! C OIMIMOKAMH WM HE OTBETHUJ Ha KOHTPOIIbHBIE BOIPOCHI

B cucTeme olLleHKN 3HaHUI, yMEHUI U HABBIKOB IO PE3yIbTaTaM MPOBEAECHUS KOHTPOIBHOM PaObOThI UCTIOIb3YIOTCS CIEAYIOIINE

KPUTEPUU:
Pesynprar oneHuBanus Kputepuu ouenku

«OTIUYHO» 3a mosHOe OBIAJICHUE COJEpKaHUEM y4eOHOro MaTrepHana, BIaJeHUe MOHATUIHBIM alnapaToM, yMEHHUE
pelaTh IpakTUYECKUE 3aJauu, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopomo» Ecnu cTymeHT MoJTHO OCBOMII y4eOHBIN MaTepHal, BiIajeeT MOHATHHHBIM allapaToM, OCO3HAHHO IMPHMEHSET

3HaHW JUIS PELICHUS IPaKTUYECKUX 33/1a4, IPAMOTHO M3J1araeT OTBET, HO COJiepKaHue U opMa OTBETa UMEIOT HEKOTOpbIE
HETOYHOCTH

«Y IOBIETBOPHUTEIIHLHO» Ecmu ctyneHT oOHapyxuBaeT 3HaHHE M NMOHMMAaHWE OCHOBHBIX NOJIOKEHUIT ydeOHOrO MarepHaia,
HO HM3JIaracT €ro HEeloJHO, HeMIOCIeA0BATEeIbHO, OITyCKaeT HETOYHOCTH B OIIPE/ICNICHNE TOHATHH, B IPUMEHEHNH 3HAHUHN JUIS
peILICHUS TPaKTHYECKHUX 33/1a4, HE YMEEeT J0Ka3aTeIbHO 000CHOBATh CBOM CYXKJICHUS

«HeymoBieTBOpHUTENEHO Ecnm ctyneHT nMeeT pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHUS, HE YMEET BBIICIATH TIIaBHOE U
BTOPOCTETICHHOE, JIOIYCKAaeT OMMNOKH B ONpEIeIeHIe MOHATHH, HCKaXKaeT X CMBICT, OECTIOPSIOYHO U HEYBEPEHHO M3J1araeT
Marepuall, He MOXKET IPUMEHSTh 3HaHUS AJIs PELIeHHs TPAKTUUECKUX 3a/1a4; 3a NOJIHOE He3HAHHWE U HeITOHUMaHHe y4eOHOro
Marepuala WIM OTKa3 OTBEYaTh

Kputepun onieHKH OTBETOB Ha 3aueTe, MPOBOJIUMOM B YCTHOH Gopme

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

- Ha TEOPETHYECKHUE BOTPOCHI JaHbI Pa3BEPHYTHIC OTBETHI, IPH HEOOXOJMMOCTH H3JIOKEH MaTeMa-THIeCKUH anmapat ((hopMyIIbL,
rpaduKH ¥ T.JI.) IPUBEACHBI COOTBETCTBYIONINE CXEMBI, TAOIHIIbI, PUCYHKH U T.J., IPABUIILHO PEllIeHa 3a/1a9a

- 0OyyaroImuiicss XOpoIlo OpUEHTUPYETCS B MaTepuae, BIajieeT TEePMUHOIOTHEN, TPUBOAUT MPU-MEPbI, 000CHOBLIBAET,
aHAIM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHHS 110 aHAIM3UPYEMBIM SIBJIC-HUSIM M IIpOLIeccaM, MPaBHILHO MPUMEHSET
TOJTy9IEHHBIC 3HAHUSI ITPH PEUICHUN MPAKTUIeCKUX 3a7ad. OTBETHI H3NIAraloTcsi CBOOOTHO, YBEPSHHO 0€3 NCTIOIh30BaHUSI JIHCTa
YCTHOTO OIpoca

Onenka «XOopoIioy» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BOMIPOCHI JIAaHBI MIOJIHBIC OTBETHI, HO UMEJIa MECTO HETOYHOCTh B OTPEICIICHIH KaKUX-THOO0 TTOHSATHMA, SBICHUH
U T.J. 3a71a4a peuiexa.

- oOyyaromuiics OpueHTUpYyeTCs B MaTepualie XOpPOIIo, HO JOMYCKaeT OUIHOKU MpH (POPMYITHPOB-KE, OTIMCAHUU OTAETBHBIX
KaTeropuit

Onenka «Y JOBIETBOPUTEILHOY CTAaBUTCSI, €CIIN

- Ha TEOPETHYECKHE BOMPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

- 00y4aroIuics ciabo OPUEHTUPYETCS B MaTepHalie, HE MOXET PelllaTh 3aaud, HE MOXET IIPUBE-CTH IPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Ouenka «HeynoBneTBOpuTENbHOY CTABUTCS, €CIIN

- HE pellleHa 3ajjaya U MpaBUIIbHBINA OTBET AaH Ha OJUH BOMpoc (TIUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuae TUCIMILIMHBI TPAKTUIECKH He OPHEHTHPYETCS, T.€. HE MOYKET AaTh NaXke OOIIUX CBEICHHUHU 110
BOTIPOCY.

Kpurepun orieHkH sK3aMeHa, IIPOBOJMMOTO B ANCTaHIIMOHHOH (popme B LMS Canvas
85 < Ilpouent BepHbIx 0TBeTOB < 100 - OT/IIMYHO

70 < IIpoueHt BepHBIX OTBETOB < 84 - XOpOLIO

50 < IIpo1eHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENU 3arnaBue bubmuoreka WznarenbcTBO, O, 311. aapec
JIT.1 | KyxoBuukwuii A.A., dusnueckas xumust: Y4eOHUK M.: Meramnyprus, 2001,
IIBapuman JL.A.
JI1.2 |B.B. bynanos, T.H. XuMHUecKass KHHETHKA: Jlann, 2014,

JlomoBa, B.B. PeiOkun | yaeOHOE TIOCOOHE

JI1.3 [K.C.Ilonomapesa, B. |C6opHux 3aga4 mo M.: MUCHC, 2007,
I'. Tyrns, I'.C. (uznveckoit XuMuu: yueOHo-
Huxkonbckuit METOIUYECKOE




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TOM, 1. aIpec

JI2.1 |Bb.C. Bokmreiin, M.11. | Kpatkuii kypc ¢pusndeckoi M.: MUCHC, 2002,
Menpemnies XUMHH: YIeOHO-METOINIECKas
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBHTEIH 3arnaBue bubnnoreka W3natenbcTBO, oA, 9I1. ajapec
JI3.1 |B.U. I'pei3yHoB, JI.O. [ COopHHK 33124 1O M.: Vueba, 2003,
Cepxenko, B.A. (u3MUecKoi XUMHN: yIeOHO-
IITamoBa METOAUYECKas
JI3.2 | B.W. I'pbidyHos, JI.O. | Duznueckas XUMHuS: Hosotpouiik, 2000,
CeprkeHKO 71a00PaTOPHBI MTPAKTUKYM
JI3.3 |E.B. Hedenosa ®uznyeckas xumus Y.1. H® HUTY "MUCuC", 2012,
XuMHuUecKasi TEpPMOTUHAMHUKA! http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBIN MPAKTHKYM
6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
D3 | Poccuiickas HaydHas 3IeKTpOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
I1.1 |Microsoft Office 2007 Russian Academic OPEN No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHartenne

133 VYuebnas  aymuropmst  [uid  3aHATHH | KomMmmekr  yueOHOM — mebemm Ha 56 MmecT A
JIEKITHOHHOTO TUMA, MPaKTUYECKUX | oOyyaromuxcs, |  CTalMOHAPHBIM  KOMIBIOTEp IS
3aHATUI MpEero/aBarelisi C BBIXOJAOM B HHTEPHET, MPOEKTOP, 3KPaH

HAaCTCHHBIN, JIOCKa ayauTOpHas MeJoBas, BeO Kamepa
Logitech, KoJIIOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, autuBupyc Dr.Web.

134 VYuebnass  ayauropuss s 3aHsATwid | Kommekr — ygeOHOM — mebemm  Ha 40 mect s
JICKLIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTED IS
3aHATHH Mpero/iaBaTelisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, 3KpaH

Ha INTaTWBe, JIOCKAa AayIWUTOpHas MejoBas, BeO Kamepa
Logitech, KolOHKM, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antusupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktponnsie BYJI-200, 1 wT., Bechl aHamuthdyeckue AB-
210-01, 1 mT., TIMTKa HarpeBaTelibHAs AIIEKTPHUYECKas
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP BJIEKTPOHHBIM mnopTtatuBHbd UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NH(PPOBOH
noptatuBHBIE RSTO4167, 1 mT., KOMIeKnuss MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHbli Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
uckosumerp BIDK-1 0.34, 1 mr.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

Jns yenernHoTro 0cBOeHUS Kypea «Du3ndeckas XUMAD HE0OXO MO MOCENIaTh BCe BUBI YUCOHBIX 3aHATHH (JEKIIUH, TIPAKTHKH,
nabopaTopHbIE PaOOTH! M KOHCYIBTAIIUU) U BEIOIHATH CIIEAYIOIIUE IpaBUiIa O0ydeHUS:

1. Ha nexuuro cinemyer npuxoanTh 6e3 ONO3AaHMH, OATOTOBICHHBIM, PEIBAPUTEIBHO BBIyYHB MaTepHall MpeabLayIeh
neknun. Ecim nake mocite Barreit nmpenBapuTensHOit oAroToBKH Y Bac BO3HHKAIOT TPYAHOCTH B TOHUMAaHUH MaTepHaa,

HEeoOXOIMMO 337aBaTh BOIIPOCHI JIEKTOPY 10 X0y OOBSICHEHHS.

2. Ha npaktudeckoe 3aHATHE CIEAYeT MPUXOAUTH ITOJrOTOBICHHBIM: C TETPAAbIO ISl IPAKTHYECKUX padoT, 3alauHuKOM,
TeTpajbio s ekuui. [IpensapuTensHo clienyeT BhlydUTh TEOPETHUECKUIT MaTeprall 1o TeMe NPaKTHYECKOTO 3aHATHS, ObITh
TOTOBBIM K CAMOCTOSITEIBbHOH paboTe. B cirydgae mpormycka npakTHYeCKOro 3aHATHS — 03HAKOMBTECH C PEIICHHBIMH 3aladaMi
CaMOCTOSATETBHO MU IIPU MIOMOIIM CBOMX ToBapuineil. [Tomuure, 9to nogoOHbIe 3anaun BaMm Ha0 Hay4IUTHCS pelIaTh, 9TOOBI, BO-
HEPBBIX, 3AUTUTB J1a00OPAaTOPHBIE PAOOTHI; BO-BTOPHIX, PEIIMTH KOHTPOIIbHYIO PaboTy; B-TPETHUX — HOJIyYUTh 3a4eT.

3. Ha nmaGopatopHyto paboTy ciefyeTr MpUXOANTH IMOATOTOBICHHBIM: € JAOOPaTOPHBIM JKypHAJIOM M XalaToM. Bam Taxske
MOTYT IOTPeOOBATHCS KapaH/all, THHEeHKa, HHKCHEPHBIH KaIbKyIaTop. [IoMHHTE, 9TO CBOEBPEMEHHOE BHIITOTHEHHE U 3aI[UTa
nmabopaTopHbIX paboT — Bam nomyck k 3aueTy. CorjaacHo cUcKy J1ab0opaTopHBIX paboT, cliefnyeT CBOEBPEMEHHO, TO €CThb 10
1abopaTopHOi paboThl 0QOpMIATH TabopaTopHbI sxypHal. [TomHuUTE, 4TO TaGOpaTOpHBIE PAOOTHI POBOISATCS 110 CKOJIB3SIIEMY
rpaduKy, ITO3TOMY OIICHIBAaTh UX B XKypHAJIE CIeayeT IoapHo, HapuMmep 1 u 2; 3ateM 3 u 4. IIpenonaBaTens ocTaBiIAeT 3a COOOH
IpaBo He JOMYCTUTh Bac k pabote, ecau Bbl npuIuig He HOATOTOBIEHHBIM!

OcBoeHNE AUCIUILTIHEL IPEJIoIaraeT KaKk MPOBEACHHE TPAJUIIHOHHBIX ayAUTOPHBIX 3aHATHIH, TaKk H pabOTy B IEKTPOHHOH
uHpopMamonHo-o6pazoBarenbHoii cpere HUTY «MUCuCy» (OMOC), yacTpio KOTOPOH HEMOCPEACTBEHHO MPEAHAa3HAYSHHON 115t
OCYILIECTBIICHUS 00pa30BaTENBLHOTO TIpoliecca SIBIsieTC DIEKTPOHHBIN o0pa3oBartenbHblil pecypc LMS . On nocrynen mo URL
anpecy https://lms.misis.ru/enroll/E8333T u mo3BOJISIET UCIIONB30BATh CIIEITUATBHBIN KOHTSHT M JIEMEHTHI 3JIEKTPOHHOTO
00ydeHUs U IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TeXHONOTHH. LMS ncHone3yercs NpenMyIiecTBEHHO ATl aCHHXPOHHOTO
B3aMMO/ICHCTBUS MEXy YYaCTHUKaMH 00pa30BaTeJIbHOTO Ipolecca mocpencTBoM cetH «MHTepHeT.

YroOs! 3¢ pekTHBHO UCTIONB30BaTh Bo3MokHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICIITHO OCBOHTH THUCIUIUIHHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. 1 3TOT0 HY)KHO HEPEHTH 110 CCBUIKE ... JIOTWH M IMapoJib COBNAAACT C JIOTHHOM U ITapoJIeM OT

nuHoro kadouunera HUTY MUCuC;

2)B pyOpuke «B Havan0» 03HaKOMUTECSI C COAEPKAHUEM Kypca, BOIIPOCAMH [UISl CAMOCTOSTEIBHOH OATOTOBKH, YCIOBUSIMHU
JIOIyCKa K aTTeCTaINH, GopMOoii IPOMEXYTOUHOH aTTEeCTAINH (3a4eT/3K3aMeH ), KpUTEPUSIMH OICHUBAHUS U IP.;

3)B pyOpuke «Mogynu», 3aX0/s B COOTBETCTBYIOIINE Pa3Iebl H3ydaTh ydeOHbIe MaTepUalIbl, pa3MEILeHHBIC IIpernoaaBareneM. B
T.4. TI0JIb30BAThCS JIMTEPATYPOH, PEKOMEHIOBAaHHOI IperoaBaTesieM, Iepexo/is IO CChUIKAM;

4)B pyopuxe «budnnorexa» BO3MOXKHO ITOIOUPATH IS BEITTOJTHEHHS IMCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIITHIE paOOoTHI,




KypcoBbIe pabOTBI/IPOEKTHI) TUTEPATypy, pasmenienHyo B ObC HUTY «MHCuC;

5)B pyOpuke «3aaHus» HY)KHO 03HAKOMUTbCS C COAEPKaHUEM 3aJJaHus K TICbMEHHOI paboTe, CpOoKaMH cllauM, KPUTEPUSIMU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTE PaOOTY(BI), TIOATPY3HUTH 3/1€Ch )K€ UL IPOBEPKH. Y JOOHO Ha3bIBaTh (il paboThI
cliemyromumM o0pa3oM (Ha3BaHHE peaMeTa (cokpamieHHo), rpymmna, U0, nara akryanu3anuu (IIpH HOBTOPHOM Pa3MEICHUN)).
Hanpumep, Dxonomuka MBano .M. BMT-19 20.04.2020. Ecau paboTta comepHUT PUCYHKH, HOPMYIBL, TO C LEJIBIO
coxpaHeHus1 (OPMATUPOBAHUS €€ HY)KHO TOArpy»xath B pdf ¢popmare.

Paborta, moarpyxaemas I IPOBEPKH, TOJDKHA:

- coJiepkaTh BCe CTPYKTYPHBIE DJIEMEHTHI: TUTYJIBHBIHN JIHCT, BBEICHHE, OCHOBHYIO UacTh, 3aKII0OUEHHUE, CIIICOK HCTOUYHHKOB,
MPUIIOKEHUS (TIPH HEOOXOIUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIpenonaBatens B TeUeHUE YCTAaHOBICHHOTO CpoKa (He OoJee aecaTH AHEH) mpoBepseT padoTy U pa3MemacT B KOMMEHTAPHAX K
3aJaHUIO PelieH3uI0. B Heil OH yka3bIBaeT Kak MOJIOKHUTENbHbIE CTOPOHBI pabOTHI, Tak 3aMeuyaHus. IIpy HaTHUNK B peLieH3UU
3aMe4aHnil ¥ peKOMEHIalllii, HY>KHO BHECTH MOIIPaBKHU B pabOTYy, MOATPY3HUTH €€ 3aHOBO JUIsl TOBTOPHOM npoBepku. [1pu 3tom
Ba)KHO CJICTIUTH 32 CPOKAMH, B TCUCHHE KOTOPHIX TOJDKHO OBITH BRIITOTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpOKOB, YKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTh HOATPY3UTh PabOTy OCTAeTCsl, HO CUCTeMa BBIBOJHUT COOOIIEHHE O HapyIIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpPA MOATPY3UTh pabOTy HE MOTYUHUTCS;

6)B pyOpuke «TecTsD» MPOUTH TECTOBBIE 3aTaHs, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeIIeHHBIH B pyOpruke « MoIymm»;
7)B pyopuke «OLIEHKI» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBSBICHUSD» YUTATh OOBSBICHUS, pa3MellaeMble ITpernoaBareneM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «OOCYKICHUs» CO3/1aBaTh OOCY)KIAEHUS U yIacTBOBAaTh B HAX (00CYKIAIOTCs OOII€ MOMEHTHI, BBI3bIBAOIINE
BOITPOCHI y OOJBIIMHCTBA TPYMIIEI). JlaHHAsS pyOpHKa TakKe MOKET OBITh HCIIOJIB30BaHAa ISl B3aNMHON IIPOBEPKH;

10)IposIBIATE peryaspHyI0 aKTUBHOCTH Ha Kypce.

[TpenmyIecTBEHHO JUIsi CHHXPOHHOTO B3aUMOACHCTBHUS MEX/y YUaCTHUKaMH 00pa30BaTEIbHOTrO MpoLecca MOCPEACTBOM CETH
«WuaTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UTOObBI OTHOIICHHO MCIIOIB30BATH €T0 BO3MOXKHOCTH HYXXHO
ycTaHOBUTH IpmioxeHne MS Teams Ha epcoHaIBHBIN KOMIIBIOTEp U TenedoH. CTapocTaMm Hy’KHO co3xaTh rpymmmy B MS Teams.
YyacTue B rpynie no3Bosier:

- CITyHIaTh JEKIHUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATISIX;

- OBITH Ha CBSI3U C IIPEIOaBaTelieM, 3a/4aBasi eMy BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH B O0IIEM uaTe IPpyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIIECTBIIATH COBMECTHYIO paboTy Haj JOKyMeHTaMHu (BKiIanka «Daiiisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCETJia paboTaTh ¢ BKIIIOYEHHOW KaMepOH.
HckntodeHne — eciiy peroAaBaTelib MONPOCUT OTKIIIOUUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbImnMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUMTEIBHO JIET0BbIE (oTO.

IIpu npoBeeHNH TEKITMOHHO-TIPAKTHIECKHX 3aHATHI BEAETCS 3aIMCh. ITO JaeT BO3MOKHOCTD IIPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH MPHUCYTCTBHA Ha HEM MM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




