HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 14MefiepériBide rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bled 0y A6 ita M LHEH Hee lenoBaTebCKkMii TeXHOIOr MY ecKuii yuuBepcurer «MACuC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

duznueckass XuMus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o y4eOHOMY IIJIaHy 252 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 3a4eT 3
ayJUTOPHBIC 3aHSITHS 119 3a4eT ¢ OLEHKOH 4

caMoCTOsITeNbHAs paboTa 133

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 3@2.0) 4(2.2)
Kypee>) Uroro
Henens 18 18
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmun 17 |17 (17 |17 |34 |34
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |34 (34 |51 |51
B tom uuncne unT. 17 (23 |29 |29 [46 |52
HUrtoro ayn. 51 |51 |68 |68 |119|119
KonrakTHas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |76 |76 |133 133
HUroro 108 | 108 | 144 | 144 | 252 | 252




IIporpammy cocraBum(u):
xnt, Hegheoosa E.B.

Pabouas mporpamma
duznyeckast XUMHS

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCuC» no nanpasnenuto noarorosku 22.03.02 Meramnyprus (ypoBeHb OakanaBpuara) (rmpukas ot 02.12.2015 r.
Ne Ne 602 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 22.03.02 Meramnyprus [Tpoduis. MeTaanyprist Y4epHbIX METaIIOB,
22.03.02_21 Merammnyprus_IIp2 2020.plx.plx , yrBepxxaenHoro YuensiM cosetom @PI'AOY BO HUTY "MUCuC" B cocrase
cootsercTByromeit OITIOIT BO 21.05.2020, nporokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenne moxrorosku 22.03.02 Meramtyprus [Tpoduns. Metamryprist 4epHBIX METAJUIOB, , YTBEPXKICHHOH Y YeHBIM COBETOM
OT'AOY BO HUTVY "MHUCuC" 21.05.2020, mporoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn

Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 09.06.2020 r., Ne10

PykoBomutens noapasnaencuus K.¢.-M.H, ['toatep [1.A.



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.B

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4aroLerocs:
2.1.1 | Xumus
2.1.2 | Ananutudeckas reoMeTpUs U BEKTOpHas airebpa
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 OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAAMHA
4. CTPYKTYPA U COAEP)KAHUME
Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pazgen 1. Xumunueckast
TepmoanHamMuKa. IlepBblii
3aKOH TePMOAMHAMHKH.
Bropoii 3akon

TepMOIUHAMUKH.
1.1 Bgenenue. [Ipenmer u 3 2 J.1
conep:kanue HU3nIecKoi 212233

xumuH. OCHOBHBIE pa3JIeIbl.
Ucropus pa3BuTus
(uzngeckoit xumMuu. MeToabl
(uznueckoit XxumMun:
TEPMOJMHAMHUYECKUH,
CTATUCTUYECKUI 1
KBaHTOBOMEXaHUYECKHUH.
3HavyeHne Gu3nIecKoit
XUMHH JJI

Metautyprud. /Jlex/




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/

J1.1
013233

13

BTtopoii 3akon
TepMoaAnHAaMUKH. [Iporeccs
CaMOTIPOM3BOJIEHBIE,
oOpaTuMble 1 HeoOpaTUMEIE.
Hampasiennocth
CaMOTIPOM3BOJIEHBIX
MPOIIECCOB B MPUPOJIE.
TepmoauHaMuueckas
BEpOSITHOCTL. PaBHOBeCHE
Kak HanboJiee BEPOSITHOE
COCTOSIHUE CUCTEMBI.
AHaJIHUTHYECKOE BBRIPAKCHNE
1 (opMynIHpOBKa BTOPOTO
3aKOHA TEPMOJUHAMUKH.
DHTponus Kak Mepa
BEpOATHOCTH. Brruncinenue
W3MEHEHUS SHTPOIIUH B
Pa3NUYHBIX IpoLeccax.
TepmoamHAMHYIECKHUE
(OYHKIIUY U CBSI3b MEXKITY
Humu. CBOOOTHAS SHEPTUS
TIPU TIOCTOSTHHOM 00beMe
(aneprus ['enbMroneia) u
MIPU TIOCTOSIHHOM JIaBIIEHUH
(aHeprus ['m66ca) kak mepa
paboTOCIOCOOHOCTH
CUCTEMBI U KpUTEPUI
HaTpaBJIEHHOCTH Ipolecca.
3aBUCUMOCTb JaBJICHUS
HACBHIIIEHHOTO Tapa oT
TeMIIEpaTyphl. Y paBHEHUE
Knayzuca-

Knanetipona. /Jlex/

J1.1
JI1.3J13.1
012233

1.4

[TepBslit 3ak0H
TepMoauHaMuku. Pacuer
paboThl raza B pa3IMUHbIX
TEpPMOANHAMUYECKUX
mporeccax: H300apHOM,
U30XOPHOM, H30TECPHUECKOM,
anuabaraomM. [lonsTre
MOJISIPHOM U yJIeIbHON
teroemkocteit. /TIp/

JI1.3J13.1
0102393




1.5

3akon ['ecca. Pacuer
TEIUTOBBIX d3PPEKTOB
peaxkuuu. DHTaTbIUIHBIN
(baxTOp. 3aBUCHMOCTB
SHTAJIBIIMU OT TEMIICPATYPHI.
3akon Kupxrodda. /TIp/

JI1.3J13.1
013233

1.6

Bropoii 3akoH
TEPMO/IMHAMHKH.
DHTPONMUUHBIN PaKTOP.
H3MeHeHne 3HTPONUH B
CITOKHBIX (pr3MKO-
XUMHYECKUX MPOLIECcCcax.
3aBHCUMOCTb SHTPOIIUH OT
TeMIiepatypsl 1 oobsema. /I1p/

J1.1
JI1.3J13.1
013233

1.7

Oneprus ['m66ca. DHeprus
l'ensmromnpua.
Hampasnennoctb
XUMHYECKUX ITPOLIECCOB.
3aBUCUMOCTb OT
HE3aBHCHUMBIX MapPaMETPOB.
KonTponbHas pabora No

1. Tp/

J1.3
302033

1.8

Orpenienenue TerioThl
pacTBOpEHUA COJIA B
Bojie /J1ab/

JI3.2J13.3
012233

pabota B
napax

1.9

OrmnpenieneHue TerioThl
pactBopeHwus Oypsr /J1ad/

JI1.1J13.2
J3.3
012233

pabota B
mapax

1.10

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:CnenctBus U3 3aKOHa
I'ecca. Pacuer
TepOANHAMHUYECKUX (PYHKINH
IIPU CTaHIAPTHBIX

yenosusix /Cp/

J1.1
013233

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas: TepmonHamMuaeckuii
aHaJlu3 PeaKLUu.
IIpakTuyeckoe npuMEHEHNE
3akoHa Kupxrogoda. Pacuer
(hyHKIHI Yepe3 IOCTOSTHHBIE
WHTETPUPOBAHUSL.
Hcnonp3oBanne nporpammsl
Excel. /Cp/

J1.1
013233

Pa3nen 2. Xumnueckoe
paBHOBecHe.

2.1

KoncranTa paBHOBecuUs U
CHoCOOBI €€ BBIPaKEHHUSI.
TepmonrHaMHYECKHUI BBIBOJ
3aKOHa JIelicTBUS Macc.
Pacuer cocraBa paBHOBECHOI1
CMECH U BBIXOfIa TPOAYKTA.
XUMHUYECKHE peaKkL1y B
reTEepPOreHHbIX CUCTEMAX.
KoHcranTa paBHOBecus
reTEPOreHHON PeaKIuHt.
JlaBiienue nucconyanuy.
YpaBHeHHE U30TEPMBI
XMMHYECKOH peaKluH.
3aBUCUMOCTb KOHCTAHTBI
PaBHOBECHS OT TEMIIEPATYPBL.
YpaBHeHHE H30X0PbI U
n300apbl peakiuu. /Jlex/

J1.1
JI1.2J13.1
013233




2.2

Tennosas Teopema HepHera.
[Toctynat I1nanka.
Brruncenne abcomOTHBIX
3Ha4eHuil sHTponuu. Pacuer
paBHOBeCHH IO TabIuIaM
CTaHAAPTHBIX 3HAYECHHUH
TEPMOJIMHAMUYECKUX
¢ynxnuit /Jlex/

JI.1J12.1
013233

23

XUMHUYECKOE PABHOBECUE B
OJTHOKOMIIOHEHTHBIX
CUCTEMax M MPOCTHIX
cmecsx. /Ip/

J1.3
0103233

24

N3yuenue paBHOBecHs
TOMOTCHHOU peaKkluy B
pactBope /J1a6/

JI1.1
JI1.2J13.2
01030233

2.5

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:Pacuer cocraa
PaBHOBECHOMN CMECH Ta30B
IpH U3MEHEHUH
TeMIepaTypsl U 00IIero
nasieHns. CmeleHue
XMMHYECKOTO PABHOBECHS 10
npunnumy Jle-Illarense. /Cp/

J1.2
012233

Pa3gen 3. Teopus
pacTBoOpoB.

3.1

PacTBOpBI HEANEKTPOIUTOB.
ITapuuanbHble MOJIIPHBIE
BEJIMYMHBL. Y paBHEHUS
I'n66ca-/rorema. MeanbHbie
pacTBophbl. Paz0aBneHHbIC
pacTBOphL. 3aKOHBI
pa30aBIEHHBIX PACTBOPOB.
PacTBOpHMOCTE ra30B B
KUAKOCTAX. 3aKoH ['eHpu.
PacTBOpUMOCTB Tra30B B
MeTtasiax. 3akoH Payis.
3aKoH pacnpeeeHHUs.
CoBepIIIeHHbIE PaCTBOPEI.
XUMHYECKUI OTEHIUAI
KOMIIOHEHTa COBEPILEHHOTO
pactBopa. PeanbHbie
PacTBOpHL.
TepMmoauHamuueckas
AKTHBHOCTH. MeTOIBI
ompereNieHus aKTHBHOCTH
KOMITOHEHTOB

pactBopa. /Jlek/

JI1.1J12.1
010233

32

Teopust pacTBOPOB.
PaBnoBecue mexny
PacTBOPOM U Mapom
pactBopuTens. 3akoH Payns,
3akoH ['eHpw, ciencTBusl.
Brlpaykenus KoHLIEHTpanui
pactBopos. /TIp/

J1.1
JI1.2J12.1
013233

33

IMaprimanbHble MOJIBHBIE
BeJNIMYMHEL. 3akoH [ mO0Oca-
Hrorema. /TIp/

JI1.1J11.2
0109233

34

OmnpeneneHue MapuuaIbHBIX
MOJIbHBIX 00BEMOB
KOMITOHEHTOB pacTBopa /J1ad/

J3.2
013233

pabora B
napax

3.5

Pacnipenenenue
PAcTBOPEHHOTO BEIIESCTBA
MEXTy TBYMSI
HECMEINBAIOIIIMUCS
pactBopuTtemnsimu /J1a6/

J3.2
013233

pabota B
napax




3.6

Omnpenenenue
MOJICKYJIIPHOTO Beca
PacTBOPEHHOTO BEUIECTBA 110
MOHIDKCHUIO TeMIIepaTyphl
3aMep3anus pactBopa /J1ab/

J3.2
013233

pabora B
napax

3.7

CamocTosITenbHOE U3yueHue
ydebHoro Matepuana B LMS
Canvas:Beipaxxenue
KOHLIEHTpaluii pacTBOPOB.
Pemenue pacueTHsIx

3anmau. /Cp/

0103233

3.8

CaMOCTOSTENBHOE U3YUEHHE
yde6HOro Matepuana 8 LMS
Canvas:Pacuer 3aa4 Ha
TIOHIDKEHHUE U TTOBBIIIICHHE
TeMIIepaTyp 3aMep3aHust U
KUIEHUsI PaCTBOPOB.
[Ipumenenne 3akoHOB ['eHpH
u Paymsa. /Cp/

013233

Pasnen 4. ®a3oBblie
paBHOBecHs B
MHOTOKOMITOHEHTHBIX
cucTeMax.

4.1

OcCHOBHBIE TIOHSTHUS: (a3a,
KOMIIOHEHT, YUCJIO CTCIICHEH
cBobOoeL. [IpaBumo a3
I'n66ca. [Ilnarpamma
COCTOSIHUS
OJJHOKOMITOHEHTHO
cucteMsl. TepMuueckuil
aHanu3. Kpussle
oxnaxnaeuus. /Jlex/

JI1.1J12.1
013233

4.2

Junarpammsl
JIByXKOMIIOHEHTHBIX CUCTEM:
C ITOCTOM DBTEKTHKOM; C
OTpaHUYEHHOU U
HEOTpaHUYEHHOUN
PacTBOPUMOCTBIO B TBEPIIOM
COCTOSIHWH; C 00pa30BaHUEM
YCTOHYMBBIX U
HEYCTOMUYMBBIX XMMUYECKUX
COEIHEHUH.
TpexKoOMIIOHEHTHbIE
cucrembl. Yuenue Kypnakosa
1 PU3UKO-XUMHUICCKUI
aHanu3 /Jlex/

JI1.1J12.1
013233

43

XUMHUUYECKOE paBHOBECHE B
JIBYXKOMIOHEHTHBIX
cucremax. ®a3oBble
nuarpammsl. [Toctpoenue u
UHTepHpHUTaIHs (Ha30BbIX
nmuarpamm. /TIp/

JI1.1J12.1
013233

pabora B
rpymmnax

44

ITocTpoeHue muarpaMmbl
IIJIABKOCTH CUCTEMBI
HaQTaINH-
nudennnamu /J1a6/

JI2.1J13.2
010233

pabota B
rpyImax

4.5

Tepmuueckuii aHanu3
JIByXKOMIIOHEHTHOMH
cucremsl /J1ab/

JI2.1J13.2
01030233

pabota B
rpyImax

4.6

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:ITpumenenne
IpaBHiIa pbluara K pereHnio
npakTuyeckux 3agau /Cp/

JI.1J12.1
013233




4.7

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:YrteHue nuarpaMmsl
"JKENe30-EMEHTHUT "
MOCTPOEHUE KPUBBIX
OXJIaX/ICHUS], PEIIeHUE
3amad. /Cp/

2.1
013233

Pasgen 5. OcHoBBI
CTATHCTHYECKOM
TepPMOANHAMHUKH.

5.1

CTaTUCTHICCKUI
TepMoauHaMuka. dazoBoe
MPOCTPAHCTBO. 3aKOH
pacnpeneneHus bonsivana.
Pacnpenenenue Moekyn
raza 1o UMIyJIbcam u
KOOpAUHAaTaM. 3aKOH
pacnpezenieHus] SHEPruu 1o
CTETEeHSIM CBOOO/IBI.
KBanToBas Teopust
TEIIOEMKOCTH.
CraTtucrudeckas cymma
coctosiHuii. CTaTUCTUYCCKUI
Bec. CyMMBI COCTOSTHUIMA
MOCTYIATENbHOTO,
BpaIaTeIbHOTO U
KOJ1e0aTEILHOTO JIBUXKCHHIA.
DIIEKTPOHHAs! CyMMa
cocTossHui. Brrancienune
TEPMOTUHAMUIECKUX
(hyHKUIMI 1 KOHCTAHTBI
paBHOBecHUs C
WCTIOIb30BaHUEM CYMM
cocrosinuii. /Jlex/

J1.1
010233

52

CraTHCTUYECKHU pacyer
MOJISIPHOH TEIIIOEMKOCTH.
KonTpomnsHas paborta
Ne2. /Mp/

JI1.1J11.3
013233

53

Pemenue 3aga4d mo
CTaTUCTHYECKOI
TepMoanHaMuke ['n66ca n
Bonbimana. /Cp/

JI1.1J11.3
0103233

54

/KonTtp.pab./

5.5

/3auét/

Pa3gen 6. Diexkrpoxumus

6.1

PacTBOpBI 271€KTPOIUTOB.
DHeprust KpUCTALTNYECKON
PCLICTKH U SHEPTHS
COJIbBATAIlMH HOHOB.
CubHbIE U cralbie
ANIEKTPONUTHL. AKTHBHOCTB
anexTponuToB. MoHHas crma
pactBopa. CriocoOb1
OIpeCICHUS

K03 (PHUIHUEHTOB aKTUBHOCTH
ANMEKTPOUTOB. /JIek/

J1.1
JI1.3J13.1
013233




6.2

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:PacTBopbl
JIIEKTPOIUTOB. DHEPTHUL
KPUCTAJIIINYECKOH PEeIIETKU U
SHEPIHs COJIbBATAllMU HOHOB.
CunpHble U c1a0ble
3NIEKTPONUTEL. AKTUBHOCTb
anexkTponuToB. MoHHas cuna
pactBopa. Crioco0b!
OIIpeAeIICHUS
K03(QPULUEHTOB aKTUBHOCTH
anextposuToB. /Cp/

JI1.1J11.3
013233

6.3

YJICJTBHaH M1 DKBUBAJICHTHAas
3JIEKTPOIPOBOAHOCTHU U HX
3aBUCHUMOCTD OT
KOHIICHTPAIIHH.
IToaBM>XHOCTH HOHOB. 3aKOH
Konbpaymia. Yucna
nepeHoca. [IpakTudeckoe
HCIIOJIB30BAHHUEC U3MCPCHUSA
anexTponpoBoaHocty /I1p/

JI1.1J13.1
0102393

6.4

DIEeKTPOIBIDKYIIIE CHIBL.
Bo3HukHOBEHUE pa3HOCTH
MOTEHIIMAIOB Ha TPaHULIE
pasznena ¢a3. JBoiiHoi
JIEKTPUYECKUH CIIOM.
Tepmonunamuka
raJlbBaHMUYECKOI'0 3JIEMEHTA.
Tunel 271€KTPOJI0B.
DNEeKTPOJHbIE TOTEHIIUATBI.
CraHpapTHble NOTEHIUAIIBL.
Psan nanpsoxenmit. /JIex/

JI1.1J12.1
013233

6.5

THITBI TaTEBAaHUYIECKIX
3IIEMEHTOB: XUMUYECKHE,
KOHLIEHTPAIIHOHHBIE.
Jucddy3noHHEI TOTEHIHAT.
Omnpexnenenue
TEepMOANHAMUYECKHUX
MapaMeTpoB ITyTeM
n3mepenus DJIC. Kuneruka
3NIEKTPOAHBIX MPOLECCOB.
Onexrponus. Ilonspuzanus.
IMepenanpsoxenue /T1p/

J1.1
JI1.3J13.1
013233

pabora B
rpymmnax

6.6

DNEeKTPOXUMUSL.
OIeKTPONPOBOAHOCTD
anextponuTos /TIp/

JI1.1J13.1
013233

pabota B
napax

6.7

Onekrpoxumust. DC
rajJbBaHHYECKOr0 DJIEMEHTA.
Pacuer TepMoIMHAMUYIECKUX
BenuyuH Metoaom DJIC /Mlp/

J1.1
JI1.3J13.1
013233

pabota B
mapax

6.8

OmnpenerneHne CpeIHero
KO3 pHIIMeHTa aKTHBHOCTH
CHIIBHOTO JIEKTPOJIUTA B
BOJTHOM PacTBOPE IO
TTOHMYKEHUIO TEMITePATYPhI
3amep3anus /J1a6/

J3.2
01090233

pabota B
mapax

6.9

Ormpenenexnue
SIEKTPOXUMHIECKOTO
SKBUBajeHTa Meau /J1a6/

013233

pabora B
napax

6.10

Ornpenenenue
SIIEKTPOIPOBOTHOCTHU U
KOHCTAHTBI TUCCOLUALIUH
caboro snektponauta /J1ad/

010233

pabota B
mapax




6.11

Kopposus meramios B
BOJIHBIX PacTBOPax
kuciot /J1a6/

013233

pabora B
napax

6.12

Orpenenenue
SKBUBAJICHTHOMN
ANIEKTPOIPOBOTHOCTU
CWIIBHOTO 3JieKTpouTa /J1ad/

012233

pabota B
napax

6.13

CamocTosTensHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:OCHOBBI TEOpUHU
3NIEKTPOIUTHIECKON
nmucoonmarym /Cp/

012233

6.14

CaMOCTOATEIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:Teopernueckue
OCHOBBI pabOTEHI
raJbBaHHYECKUX
anemenToB. /Cp/

013233

6.15

CamocTosITenbHOE N3yYeHHEe
ydebHoro Matepuana B LMS
Canvas: TeopeTnueckue
OCHOBBI IIPOIIECCOB
OKHUCIICHHS-
BoccTaHoBieHus. /Cp/

0103233

Pazgen 7. Juddysus

7.1

SIBnenus nepeHoca B rasax,
TBEP/BIX TENAX, KUAKOCTSX.
Teopus nupdhy3un. 3aKoHBI
®uxka. Cs3b

k03¢ ¢punuenToB nuddy3un ¢
MHOJBIDKHOCTBIO. MexaHus3m
TG PY3UH B TBEPABIX TeIax
1 KUAAKOCTSX /JIex/

013233

72

Jud¢ysus. Pacuer
kodpduumenrta nupdysuu.
Bsizkocts /TIp/

013233

7.3

CamocTosITeNnbHOE H3YUeHHE
y4aebHoro Matepuana 8 LMS
Canvas:poins nporiecca

T dy3un B
MMPONU3BOACTBCHHBIX
nponeccax. /Cp/

0102393

Pazgen 8. IloBepxHOCTHBIE
SIBJICHUS ¥ aJICOPOIus

8.1

Ancopbuus ra3oB Ha
TBEP/IBIX
noBepXHOCTIX.OCHOBHBIE
omnpeneneHus. Biusinue
MIOBEPXHOCTHOTO CJIOS Ha
TEepPMOANHAMUYECKIE
CBOIICTBA reTepOreHHbIX
cucreM. Teopus ancopOuus
JlanrMmiopa. AncopOrms m3
CMecH ra3oB. Ancopouus u3
pacTBopoB. MosnexyisipHas 1
AKTHBHPOBAaHHAS
ancopOums. /Jlex/

01030233




8.2

IonumonexynspHas
ancopouus. KanunnspHast
koHAeHcanus. CTpoeHne
aZICOpOIIMOHHBIX CIIOEB.
Temora agcopOuuu.
AncopOmyst Ha TOBEpXHOCTH
KUJKOCTU. Y paBHEHHE
I'n66ca. YpaBHerue
[umkoBckoro. 3aBUCUMOCTh
MIOBEPXHOCTHOTO HATSHKEHHUS
0T cOCTaBa PacTBOpa.
[onsTHE 0 XpoMaTorpadu.
IToBepXHOCTHBIE SIBIECHUS B
Metayuryprud /JIex/

013233

8.3

Ancop6rust. Pacuer
koddumenTa aacopOIum.
I'paduueckuii MmeTos
OTIpeeIeHAs

ancopOrmu /IIp/

0103233

8.4

[ToBepxHOCTHOE HATSHKEHUE.
VpaBuenue LInmkoBckoro.
KonTpomnsHas pabora Ne

1 /Mp/

013233

8.5

AncopOiust METOBI pacdera
K03 unreHTa
ancopormm. /TIp/

013233

8.6

Pacder moBepXHOCTHOTO
HATSDKEKHUS. 3a1a4u 110
YpPaBHEHHUIO
[umkosckoro. /TIp/

012233

8.7

W3ydenne agcopOrmm
YKCYCHOW KHCJIOTBI Ha
MOBEPXHOCTH JPEBECHOTO
yruis /J1a6/

JI3.2J13.3
0102393

pabota B
napax

8.8

CaMocTOsITeIEHOE H3YYeHUE
y4aebHoro Matepuana B LMS
Canvas:Teoperndeckne
OCHOBBI I'€TE€POreHHBIX
peakuuii /Cp/

JI1.1J12.1
010233

8.9

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro matepuana 8 LMS
Canvas:Bnusiaue ckopoctn
azicopOIM Ha CKOPOCTb
TEXHOJIOTHYECKUX
nporecco. /Cp/

2.1
012233

8.10

CriocoOBI MOBBIIICHUS K
MTOHMYKEHUS IIOBEPXHOCTHOTO
HaTsokeHus. CBSI3b
MOBEPXHOCTHOTO HATSHKCHHUS
u ancoporuu. /IIp/

JI1.1J12.1
0103233

pabora B
mapax

Pa3nen 9. Xumuueckas
KHHETHKA M KaTaJn3

9.1

KuHeTnka roMOTreHHBIX
peakuuii. CKOPOCTb peakLuu.
MonekyaspHOCTb U HOPSIIOK
peaxiuu. 3aKoH JIeHCTBHS
Macc ¥ KHHETHIECKHUE
YpaBHEHUSI peakLuy.
Koncranra ckopoct.
Peakiuu nepBoro, BTOporo u
TpeThero nopsiaka. /Jlex/

JI1.1J11.2
0103233




9.2

Mertonebl onpeneneHus
HOpsJIKa PeaKIyu.
3aBUCUMOCTb CKOPOCTHU
PEaKIiK OT TeMIIEePaTypHL.
YpaBHenue Appenuyca.
OHeprus akTuBanuu. Teopus
AKTUBHBIX COyIApEHUH.
Iennsle peaxuuu /Jlex/

JI1.1J11.2
013233

9.3

CaMocTOoATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Kunernka
TeTePOreHHbIX PEAKIIUMA.
I'eTeporennsle peakuuu B
METaJTypruuecKoM
IIPOU3BOJICTBE.
MHorocTaauiHOCTD
nporeccoB. BHennsst
Macconepenada. CKkopocTh
MaccoIepeaun.
[Ipumenenue Teopun
pa3mepHocTH. II-Teopema.
Kpurepun momo0ms.
Buyrpennssa macconepenaya.
Tonoxumuyeckre

peakuuu. /Cp/

10

1.2
0103233

9.4

CaMOCTOATEIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:Kuneruka
KPHUCTaJUTH3AINH.
CoBpeMeHHast TeOpHst
00pa3oBaHUsI 3apOIbIIIIA.
Teopus QuryKTyarum.
TepmoanHaMudeckue
YCIIOBHSI BO3HUKHOBEHHS
chepuieckoro

3apojsiia /Cp/

JI1.2J12.1J13.
1
0103233

9.5

Karammz. O6mue coiictBa
KaTaJlnu3aTopoB. 'oMOreHHbII
KaTanus. [ eTeporeHHsIi
karanu3. OCHOBHbIE TEOPUU
karanm3za /Jlex/

2.1
012233

9.6

Xumuueckasi KHHETHKA.
Pacuet KOHCTaHTBI CKOPOCTH
Y TIOPSIIKA PEaKIIUU.
I'papmuecknit merox /TIp/

JI1.1J12.1
013233

pabora B
napax

9.7

Kuneruka. Dneprus
aKTHBAIUHU, BIUSHHE
TeMIIEpaTypbl Ha CKOPOCTh
peakuuu. Kunernka
CIIOXKHBIX peakiuii /T1p/

J1.1
013233

pabora B
napax

9.8

CaMocTOATeNIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:BEIpayKeHHE CKOPOCTH
peaKIiy Ha OCHOBE 3aKOHA
JIEHCTBYIOIINX Macc.
Orpenienenue nopsijaka
peakuuu /Cp/

10

1.1
0103233

9.9

IIpuMeHeHNE KaTaIu3aTOPOB
B IIPOMBIIIUICHHOCTH.
OCHOBBI OHOJIOTHYECKOTO
(hepMEHTATHBHOTO KaTann3a.
CrapeHue TBepIbIX
karanusaropos. /IIp/

JI2.1J13.1
013233

Paznen 10.
TepMmoanHamMuka
Heo0paTHMBIX NIPOLECCOB




10.1 |CamocrosTeIbHOE H3YUECHHUE 4 8 JI1.1J12.1J13.

yueOHOro Marepuana B LMS 2
Canvas:OcHOBHBIC 21932 323
OTIpeIeIICHHS.

TepmoanHaMuyeckue

YPaBHEHUS JBHKECHHS
Omnzarepa. OCHOBHbIE
nocrynatsl. IlepeHoc uepes
6apbep. Teopernueckoe

00oCcCHOBaHNE
TEePMOANHAMUKH
HEOOpaTUMBIX
nporieccos /Cp/

10.2 | OnpeneneHue CKOpOCTH 4 2 J3.2
peaxkiuu HHBEpCUHU 213233
TPOCTHUKOBOTO caxapa /J1ab/

10.3 | M3yueHue CKOPOCTH PeaKkLuu 4 2 J3.2
OMBUIECHHS CJI0KHOTO 2102233
a¢upa /J1ab/

10.4 | OnpeneneHue CKOPOCTH 4 2 J3.2
peakuuy HoaupoBaHus 2152023

anerona /JIa6/

Paznen 11. MoJekyasipubie

CHEeKTPBI
11.1 | OO6mas xapakTepucTHKa 4 2 J1.1
MOJIEKYIISIPHBIX CTIEKTPOB. 212233

BpamatenbHble CIEKTPHI.
Brruncnenne MOMEHTOB
WHEPIHH U MEXKIyaTOMHBIX
paccrosauii. Konebanust
aTOMOB B MOJICKYJIE.
I'apmonndeckue u
aHTapMOHHUYECKHE
kosiebanus. KonebarenbHo-
BpaIaTeilbHbIe CTIEKTPEI.
CreKkTpsl KOMOHHAIIMOHHOTO
paccesaust /JIex/

11.2 | XapakrepucTuka METOI0B 4 2 J.1
crnekTpansHoro aHanmsa /I1p/ 313233

11.3 [ CrpoeHnue BemecTBa. 4 2 J.1
OHepreTudeckas cxema 213233
ctpoenus aroma /TIp/

11.4 | AroMHBIC U MOJIEKYJISIPHBIC 4 2 J.1
cnekTpsl. KonTponbsHas 012233
pabota Ne 2 /TIp/

11.5 | Ponb MonekynspHoOit 4 2 J1.1
CIIEKTPOCKOIUH B PA3BUTUHU 213253
MPOMBIIITICHHOTO
nponsBojcTaa. /Ilp/

11.6 /KonTtp.pab./ 4 0

11.7 /3auérCOn/ 4

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. Bonpochl /151 caMOCTOATEIbHOM MOATOTOBKHU K IK3aMeHY (3a4€Ty ¢ OLleHKO#)

dopma arrecTaluu - 3aueT™
3ayeT BBICTABIIACTCS MO0 UTOTaM TEKYIIeH YCIIeBaeMOCTH, BBITIOJTHEHHS U 3aIUTHI BCEX Jab0paTOpHBIX paboT U KOHTPOJILHON
paboTEI.




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

Bomnpock! k mpomexyrounoii arrectanuu (3 cemectp)(YK-6.1; OITK-4.1; TIK-1.3):

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.

Bompocsr k 3audery ¢ onenkoii (4 cemectp)(YK-6.1; OIIK-4.1; T1K-1.3)

Pasznen 1. XuMudeckas TepMOAMHAMHUKA.

L. OCHOBHBIE MOHATHA TePMOAUHAMUKU. DYHKIUM COCTOSHUSA U (YHKIMM Ipoluecca. BHYTpeHHs SHeprus, SHTalbIus,
TeroTa, padora.

2. AHanmUTHYeCKOe BBIPAXKEHHE MEPBOTO 3aKOHA TEPMOANHAMUKH. BBranciieHne paboTsl CHCTEMBI B MPOIECCaX:
n300apHOM, U30XOPHOM, H30TEPMUYECKOM, a1uabaTHIECKOM.

3. TennoeMKkocTb. 3aBUCUMOCTb TEIIIOEMKOCTH OT TEMIIEPATYPHI.

4. Termossie 3ddexTs! xuMuuecknx peaknuii. 3akoH I'ecca. TemmoTsl 06pa3oBaHMs, CTOPaHUs, arperaTHBIX MPEBPANICHUH,
pacTBOpeHMs, HEUTPaIU3aLIUY.

5. 3aBHCUMOCTB TEILIOBOro 3(eKTa peakuu oT TeMnepaTypbl. YpaBHeHue Kupxroda.

6. Ipomeccrr caMoIIPOU3BOIIBLHEIE, 0OpaTHMBIE W HeoOpaTuMble. TepMoarHAMUYecKass BEpOsSTHOCTh. PaBHOBecHe Kak
HanOoJIee BEPOSTHOE COCTOSHUE CHCTEMBI.

7. AHanmuTHueckoe BeIpaxKeHHe U (HOPMYIHPOBKAa BTOPOTrO 3aKOHA TEPMOAMHAMHUKH. DHTPOMHUS KaK Mepa BEpOSTHOCTH.
Beruncnenre n3MeHeH s SHTPOIIMHY B Pa3IMUYHbIX MPOLECCaX.

8. TepmommHaMHuIecKie (QYHKIMU M CBSI3b MeXTy HUMH. CBOOOIHAs SHEPIHs IPH IOCTOSIHHOM o0beMe (3Heprus

I'enpMrombLa) ¥ IpU OCTOSHHOM AaBieHHUH (dHeprus ['m60ca) xak Mepa paboTOCIIOCOOHOCTH CUCTEMBI U KPUTEPHUH




HarpaBJICHHOCTH IIpoLecca.

9. 3aBUCHMOCTb JaBJIE€HHsl HACBIIIEHHOTO Tapa OT TeMmeparypsl. YpaBHeHue Knaysuca-Knanelipona.

Paznen 2. Xumnueckoe paBHOBECHE

1. KoncTanTa paBHOBECHS U CIOCOOBI e BRIpaXXeHHs. PacdeT cocTaBa paBHOBECHOW CMECH M BBIXO/A MPOIYKTA.
2. XuMHYECKHe PeaKklUud B TeTepPOreHHbIX cucTeMaXx. KoHcTaHTa paBHOBecUS TeTepOreHHOI peakiiH.

3. Pacyer paBHOBecuii 10 TaOIMIAM CTAHAAPTHBIX 3HAUYCHUH TEPMOJIMHAMUUYECKUX (DyHKIIUH.

Paznen 4. ®a3oBble paBHOBECHS] B MHOTOKOMITOHEHTHBIX CHCTEMAax

1. OcCHOBHBIE MOHATHA: (pa3a, KOMIIOHEHT, YUCIO cTeneHel cBoboxsl. [IpaBuno da3 I'mbbea.

2. JluarpaMma COCTOSIHUSI OJTHOKOMIOHEHTHOM CHCTEMBI.

3. Kpussre oxmaxnenns. J{narpaMMbl IBYXKOMITOHEHTHBIX CHCTEM: C ITOCTOH ABTEKTHKOIL; C OrpaHHMYCHHOH 1

HEOTpaHIYECHHOH PacTBOPHMOCTBIO B TBEPJIOM COCTOSHHH; C 00pa30BaHNEM YCTOWYMBBIX U HEYCTONUUBBIX XUMUIECKHIX
COCIMHEHUMN.
Paznen 6. Dnekrpoxumus

6.1. PacTBOpHI 211€KTPOIUTOB. DHEPTH KPUCTAUIMIECKON PENIETKH W SHEPTHs COIbBaTaIlMK MOHOB. CHIIBHEIC U Clla0ble
3MEKTPOIUTHI. AKTHBHOCTB 3IeKTposiuToB. MoHHas cuna pactBopa. CriocoOs! onpeaeneHust K03 GHINEHTOB aKTUBHOCTH
JNEKTPOIUTOB. Y AeNIbHAs M SKBUBAIEHTHAsI JIEKTPONPOBOJHOCTH U HX 3aBUCHUMOCTD OT KOHIIEHTpaly. [10ABIKHOCTh HOHOB.
3akon Konppaymra. Uncna neperoca. [IpakTudaeckoe HCIONIB30BaHIE H3MEPEHHUS SIEKTPOIIPOBOIHOCTH.

6.2. DNeKTpoABIKYIINE CIIIBI. BO3HHKHOBEHNE Pa3HOCTH MOTEHIMANIOB Ha TpaHuIle pa3zaena ¢as. J[BOHHOM IeKTpUIEeCKUH CIIOH.
TepmoauHaMMKa ralbBAHUYECKOTO dJIeMEHTa. THIIBI 37eKTPO0B. DIEKTPOAHbIe NoTeHIManbl. CTaHAapTHBIE TOTeHIUANbL. Py
HaIpsDKCHUH. THIIBI rabBaHUYECKHUX HJIEMEHTOB: XUMHUECKHE, KOHIIEHTpannoHHble. Juddy3ronnslii morenuain. OnpeneneHue
TEpPMOJMHAMUYECKUX NTapaMeTpoB mmyTreM n3Mepenus DJ1C. KuneTuka 351eKTpoAHBIX NpoLeccoB. DnekTponus. Iomaspuzanus.
Ilepenanpsoxenue.

Paznen 7. Tuddysus

SIBneHUs IepeHoca B raszaX, TBEpABIX Telax, XKHUAKOCTIX. Teopus muddyznu. 3axonsl @uka. CB3b K0P PUITHEHTOB
nuddy3un ¢ moaBIKHOCTRI0. MexaHm3M andy3un B TBEPABIX Telax M KuAKocTaX. Dd ekt Kupkennansa. Ananns Jlapkena.
Paznen 8. IloBepXHOCTHBIE SIBICHUS U aICOPOLIHS

OcHOBHBIE onpefencHus. BnusHue MoBepXHOCTHOIO €10 HA TEPMOJMHAMUYECKHE CBOICTBA FETEPOr€HHBIX CHUCTEM.
AncopOrist ra30B Ha TBEPABIX MOBEPXHOCTIX. Teopus ancopouns JlanrMiopa. AxcopOrus u3 cMecH ra3oB. AncopOrms u3
pacTBOpoB. MonexynspHas 1 akTUBUpOBaHHas afcopOuust. IlonmumonexynsapHas agcopbuus. KanumispHas KOHAEHCAIHS.
Crpoenue ancopOUMOHHBIX coeB. TermoTa agcopOunu. AncopOuus Ha HOBEPXHOCTH XHUAKOCTH. YpaBHeHue [ nd6ca. YpasHenune
HTwrmkoBcKoro. 3aBHCHMOCTD TIOBEPXHOCTHOTO HATSDKEHUSI OT cocTaBa pacTBopa. [loHstie o xpomarorpaduu. [loBepxHOCTHEIE
SIBJICHHS B METAJTYpPTUH.

Pasznen 9. XuMmuueckass KHHETHKA U KaTaJIu3

6.1. Kunernka romorenHsix peakiuil. CKopocTb peakuuu. MoleKyIspHOCTb U MOPSIOK PeaklMu. 3aKOH IeHCTBHSA Macc
¥ KMHETHYeCKHe ypaBHeHUs peakiun. KoHcTaHTa ckopocTi. Peaknnu mepBoro, BTOpOro M TPETHETo MopsAaKa. MeTos!
OIIpeeNeHHNs MOPSAKA PEeaKIUH. 3aBICUMOCTh CKOPOCTH PEaKIUH OT TeMIIepaTypsl. Y paBHeHHE AppeHuyca. DHEprusl akTHBAIHH.
Teopust akTUBHBIX coynapeHuil. Llenneie peakuuu.

6.2. KnuHeTnka reTeporeHHBIX peakIiid. [ eTeporeHHsIe peakuy B METAJUTypIrHIECKOM ITPOHM3BOJICTBE.
MHorocTanuitHocTh mpoueccoB. BHemnss macconepenaya. Ckopocts Macconepenauu. [Ipumenenue Teopuu pasmepHoctu. [1-
teopema. Kputepun nogobus. BHyrpennss macconepeaaya. TonoxuMmuueckue peakunu. KuneTnka KpucTamin3anmy.
CoBpeMeHHas Teopust 00pazoBaHus 3apopima. Teopus ¢iaykryanun. TepMoIHaMUYECKUE YCIOBUSI BOSHUKHOBEHHS
c(hepuIecKoro 3apobliia.

6.3. Karanus. O6mue cBoiicTBa kaTanu3aTopoB. ' oMoreHHsll kaTanu3. ['eteporenHsiit kaTamu3. OCHOBHbBIE TEOPHU
KaTajau3a.




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

IIpumepnsIit Ounet koHTponbHOH padoTsl Ne 1(YK-6.1; OIIK-4.1; TTK-1.3)

1. [aiite ompeneneHue MOHATUSIM «IHEPIHA», «paboTay, «Temiora». Kak cooTHOCATCS MEXTy COOON 3TH BEMYHUHbI?
Hammmmre dopMyitst uis pacuera paboThl H30TEPMUUECKOTO Hporiecca. Paccunraiite paboTy mpomuecca H30TepPMHIECKOTO
pacmmpenus 51 a3ota, B3sToro npu 250C u qaBneHnn 6 6ap 1o gaBieHus 1 Oap.

2. Omnpeznenure 3aTpadueHHYI0 pabOTy M KOHEUHYIO TeMIepaTypy CHUCTEMBI, €clii § T BoAopona, B3storo mpu 170C
CKMMaIOTCS aquadaTuiecku ot 8 1o 5 I

3. TermoeMKoCTb: onpeneneHne, Gu3ngIecKuii CMBICI, COCOOBI BRIPAXKEHHS, CAWHUIEI HU3MEPEHHs. 3alnIInTe YpaBHEHHE
Kupxrodha, 00bacHHUTE, KaK H3MEHACTCS TEIIIOEMKOCTh CHCTEMBI B XOJI€ PEAKIIUH, €CIIN PEaKIUs YHA0TePMUIECKas.

4. BrIpasure U3MEHEHHE TEIUIOEMKOCTH XMMHUYECKOTO MpoIiecca, NPOTEKAIOLIEro COracHo ypaBHEHHIO peakuuu: Br2 (1) +
H2 (r)=2HBr(T)

KoapunmenTs! ypaBHEHHSI HCTHHHOI TETIIOEMKOCTH IS

a b*103 c*10-5
Br2 (r) 37,20 0,71 -1,19
H2 (1) 27,28 3,26 0,502
HBr(r) 26,15 5,86 1,09
5. Chopmynupyiite BTOpOi 3aKOH TepMOguHAMUKU. OOBSICHUTE, B KAKOM CIIydae SHTPONHHHBIA (PaKTOp CHOCOOCTBYET

CaMOIIPOM3BOJIFHOMY IPOTEKAaHHUIO Iponecca? MoKHO JI1 10 ypaBHEHUIO XUMHYIECKON PEaKkIny MpecKa3aTh H3MEHEHHE
SHTPONHMH, NosicHUTE. UeMy paBHO U3MEHEHHE SHTPOIUU IIPH Tepexojie | Monb a30Ta OT CTaHAAPTHBIX YCIOBUH K TeMIepaType
200 0C u gaBnenuro 0,5at™?

6. Chopmynupyiite 3akoH ['ecca u ciiencTBusl U3 Hero. Ha OCHOBaHMY CIEMYIONIUX JAHHBIX PACCUUTANTE TEIUIOTY Pa3IoKEeHHS
HEepOKCHIa BOJOPOA:

SnCI2 + 2HCI1 +1/202 = SnCl4 +H20 ; AH = -296.32 x{x

SnClI2 + 2HC1 +H202 = SnCl4 + 2H20 ; AH =-332.95 x/Ix

7. Hanumure ypaBHEHUE 3aBUCUMOCTH KOHCTaHThI paBHOBecUs OT Temneparypsl. KoncranTa pasHoBecust Kp peakuun 2CO2 =
2CO + 02 paena 10-20,4 npu T=1000K. Brruncnnure KOHCTaHTY paBHOBecus 3Toi peakuuu npu T=2000K, ecnu cpenHee 3HaueHne
TertoBoro G dekra 3ToM peakmu 561325 Jx.

8. O0BsACHNTE, KaK C TOMOIIBIO TPA(UIECKOTO0 METOJa MOKHO HAWTH CpeHee 3HaUCeHHE SHTANBINN PEaKINH B KAaKOM-THO0
UHTEpBAJIC TEMIEPaTyp.

9. [laiite onpeneneHue MOHATHS MapUAILHOW MOJISIPHOHN BeMMUYMHBL. 3anumute Gpopmyiny [ nooca-/lrorema, nosicHuTe, 4YTO 3HAYAT
nepeMeHHble B ypaBHeHUH. Onpenenute mioTHocTs 40% BOIHOTO pacTBOpPAa METUIIOBOIO CIIMPTA, €CIU U3BECTHO, YTO
HapIHaIbHBIE MOJISIPHBIE 00BEMBI BOIBI M CIIUPTA B TOM PAaCTBOPE COOTBETCTBEHHO paBHHI 17,5 1 39 cm3.

10. duarpamma ruiaBkoctu cuctembl CuCl2 — FeCl3 nmokazaHna Ha pucyHke:

A) O603HaubTe BCEe 00JIACTH Ha ITON AHArpaMMe.

b) HauepTure 11 00BsICHITE KPHBBIE OXJIAXICHUS CIUIAaBOB, conepkanmx 10, 40 u 70% xmopuna xemnesa.

B) Brraucnure, CKOIBKO XJIOPHIA MEIH BeLAENUTCA B TBepaoM Buje u3 100 T 20% pacmiaBa npu OXJIaXASHHU €r0 10
IBTEKTHUYECKOH TeMIepaTypbl?

IIpumepnsIit Ounet kKoHTpoIbHOH padoTsl Ne 2(YK-6.1; OIIK-4.1; TTK-1.3)

I. PactBop 0.001 monb xmopuaa xaneiusg B 1000 r Boabl 3amep3aeT npu temmeparype 273,8 K. Haiitu usotoHndeckuit
K03(HUIUCHT, eCIH KPUOCKOMNIECKask TIOCTOSTHHAS TS BOJBI paBHa 1,86.

2. CKOJIBKO BPEMEHU IPOIyCKaJCs TOK CHION 2 A dyepe3 pacTBOp FMAPOKCUIA HATpusl, eciau Impu Temuneparype 273 K u
nasiennn 99750 Ia Beinenuinock 3*10-4 M3 rpemydero raza?

3. TemnoBoit addexr peakiuu Pb + Hg2CI2 = PbCI2 + 2 Hg  pasen 94928 Ik mpu temmeparype 298 K. TemnepaTypHsblii
koadunment IJIC pasen 1,45*10-4 B/K. Haiiti D/IC snemenTa u u3mMeHeHue sHTpormu npu 298 K.

4. Jaiite onpeneneHue NOHATUS «IKBUBAJIEHTHAS 3JICKTPOIIPOBOJHOCTh». KakoBa 3aBUCUMOCTb 3KBUBAJIEHTHOU
9IEKTPOIPOBOAHOCTH CHIIBHOTO JIEKTPOJINTA OT KOHIICHTPAIIMK PacTBOpa U TeMmeparypsl. Jlaiite 000CHOBaHHBIH OTBET.

5. Hanummre cymMapHoe ypaBHEHHE peakLiM, IPOTEKAIOIIeH NpHu paspsle CBUHIIOBOIO akkyMmynaropa. Hamummure cxemy
3TOTO TATEBAaHWIECKOTO JIEMEHTa ¥ YpaBHEHHS KaTOIHOTO U aHOJHOTO IPOIIECCOB.

6. Jaiite onpenenenne nmoHaTHA «aupy3us». 3anumure 1 n 2 ypaBHeHust @uka, o6macTs nx npuMeHeHus. Paccmorpure
MexaHu3M auddy3un B razoodpasHoii dase. 3anumute popmyny s pacyera kodddurmenrta quddysun.

7. Haitnure koaddumment mupdy3nn kucnopona npu temmeparype 308 K u atmocheprHoM maBnennu, eciim 6oo=3,02%10-
10 m C=125.

8. Kakne Bam n3BecTHbI CIOXHbIE KHHETHYECKUE Tpouecchl? JlaiiTe UX KpaTKyl0 XapaKTepUCTHKY. BriBeauTe ypaBHEHUE
JUIS pacdyera CKOPOCTH MOCJIEA0BATENbHOrO Mporecca. Onpeaenure JMMUTHPYIOLIYIO CTaluIo.

9. Uro Ha3bpIBaeTCsl BpEMEHEM IoJlypacnazna peakuuu? Onpenenure NopsagoK peaklud U KOHCTaHTy CKOPOCTH, €CIIU IPH
M3MEHEHUH HavanbHOU KoHueHTpamu ¢ 0,502 mo 1,07 Mone/a nepron noypacnana ymeHbiaercs ¢ 51 10 26 c.

10. [aiite moHsTHE rereporeHHoro kartanuza. OObBsSCHUTE, KAKOB MEXaHU3M BJIMSHUS KaTajau3aTropa Ha CKOPOCTb

XHUMHYCCKOH pCaKkIuu. HpI/IBe}]I/ITC TIPUMEPHBI KATAJIUTUYCCKUX peaKum?I B MCTAJUTYpTHH.

KonrtposbHas paboTa MOXeT OBITh MPOBECHA IUCTAHIIMOHHO B cucteMe LMS Canvas B BHe TECTHPOBAaHUS (VK-6.1;
OIlK-4.1; T1K-1.3)




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

Kpurepuu oreHKH KOHTPOIBHOH paboTHI, MPOBOIUMON B JUCTaHIMOHHON opme B LMS Canvas
85 < IlpoueHT BepHbIX 0TBeTOB < 100 - OTJIIMYHO

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yI0OBIETBOPUTEIILHO

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI1.1 | XKyxoBunkuii A.A., ®du3nueckas XumMus: Y 4eOHHUK M.: Metamnyprus, 2001,
[IBapiman JI.A.
JI1.2 |B.B. bynanos, T.H. Xumudeckass KHHETHKA: Jlanp, 2014,
JlomoBa, B.B. PeiOkun | yueOHOE OocoOHe
JI1.3 |K.C. IlonomapeBa, B. | CO6opHuK 3a1a4 110 M.: MUCHUC, 2007,
I'. T'yrns, I'.C. (u3MUecKoi XUMHN: yIeOHO-
Huxonbckuit METOANYECKOE
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3arnaBue BubGmmorexa M3narenscTBO, roa, 311. anpec
JI2.1 [B.C. Boxmreitn, M.U. | Kpatkwii kypc pusnaeckoit M.: MUCHUC, 2002,
Memnnennes XUMHU: Y9eOHO-METOINIECcKast
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmnorexa M3narenscTBO, roa, 311. anpec
JI3.1 |B.W. I'peizyHoB, JI.O. [ COopHHK 33724 IO M.: Yueba, 2003,
Cepxenko, B.A. (uzngeckoit XuMuu: yaeOHO-
[lamoBa MeToqu4YecKast
JI3.2 | B.W. I'pb13yHoB, JI.D. | ®usuueckas XUMHUSA: Hosotpouuk, 2000,
CepikeHKO 71a00PaTOPHBII IPAKTUKYM
JI3.3 | E.B. Hedemnosa dusnueckas xumus Y.1. H® HUTY "MUCuC", 2012,
Xumudeckasi TePMOMHAMUKA: http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBII MPAKTUKYM
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas 3meKTpOHHAS OMOIHOTEKA www.elibrary.ru

6.3 Ilepeyennb MPOrpaMMHOTO odecnedeHust

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

Jnst yerienHoro ocBoeHUs Kypca «Dusndeckast XUMHsD) HEOOXOIMMO ITOCEIATh BCE BU/IbI YUEOHBIX 3aHATHH (JIEKIMH, IPAKTHKH,
JabopaTopHbie pabOTHI U KOHCYJIbTALMK) U BBIIOJIHSTH CJIEIYIOLINE IIPaBUiia 00y4eHus:

1. Ha nekuuio ciemyer NpUXoAuTh Oe3 ONO3AaHMil, TOJATOTOBICHHBIM, IPEIBAPUTEIBHO BBIYYHB MaTepHall MpeabLaylen
nexiuu. Ecin naxe nocne Bamreit npenBaputenbHON MOATOTOBKY Y Bac BO3HUKAIOT TPYAHOCTH B IOHMMaHUM MaTepHala,
HEo0XOIMMO 331aBaTh BOIIPOCHI JISKTOPY IT0 XO/Iy OOBSICHEHHS.

2. Ha npaktudeckoe 3aHsTHE CleAyeT MPUXOAUTH ITOJrOTOBICHHBIM: C TETPAAbIO ISl IPAKTHYECKUX PadoT, 3aauHUKOM,
TeTpajbio s JieKuuid. [IpensapuTensHo clienyeT BBlydUTh TEOPETHYECKUIT MaTepuall 1o TeMe NPaKTUYECKOTo 3aHATHS, ObITh
TOTOBBIM K CAMOCTOSITENBHOM paboTe. B ciydae npomycka NpakTHUECKOTO 3aHATHS — 03HAKOMBTECH C PEIICHHBIMH 33/1a4aMu
CaMOCTOSTENBLHO WIIM [P [IOMOIIM CBOMX ToBapwuiieii. [lomHuTe, 4To nmoao0HbIe 3aga4n Bam Haj0 HaydHUThCs pelars, 4To0bl, BO-
HEPBBIX, 3aIIUTUTD J1a0OPaTOPHBIE PAOOTHI; BO-BTOPHIX, PEIIMTH KOHTPOJIBHYIO Pa0OTy; B-TPETHUX — HOJIYYUTh 3a4eT.

3. Ha naGopatopHyto paboTy ciieflyeT MpUXOAUTbH ITOATrOTOBICHHBIM: C JJAOOPaTOPHBIM JKypHAJIOM M XajlaroM. Bam Taxske
MOTYT MOTpeOOBaTHCs KapaHaalll, JINHEHKa, HHKEHEPHBIH KaabKyisaTop. [IOMHHTE, 4TO CBOCBPEMEHHOE BBIMIOJHEHUE U 3all[UTa
nabopaTopHbIX paboT — Bam momyck k 3auery. CorjacHO CUCKY 1ab0paTopHBIX paboT, ClienyeT CBOEBPEMEHHO, TO €CTh JI0
nabopaTopHOii paboThl 0popMIATE TabOpaTOPHBIH KypHal. [ToMHKTE, 4TO TabopaTopHbie padOTHI MPOBOISATCS MO CKOJIB3ALIEMY
rpaduKy, IT03TOMY ONUCHIBATh UX B XypHaJIe CIeayeT rnonapHo, Hanpumep 1 u 2; 3atem 3 u 4. [Ipenogasarens octasiser 3a coboi




MpaBo He IOMyCcTUTh Bac k pabote, ecnu Bl mpUIILTH HE MTOATOTOBIEHHBIM !

4. KoHTponbHbie paboThl (Bcero 2 B ceMecTp) MpoBOAATCS Ha 4 U 8 MPAKTHYECKOM 3aHSTHH COTJIACHO TEMaTHKE
TPOMIENINX JEKIIUH 1 MPaKTHYECKNX 3aHATHH. [Ipy TOATOTOBKE K KOHTPOIBHON paboTe HE0OXOIMMO pelIaTh JoMa 3a/1a49H,
MOJOOHBIE TEM, YTO OBUIH PEIICHBI Ha MPAKTUIECKUX 3aHATHSIX, YIUTh JIEKIIUHN U TIOBTOPSITH BBIBOABI IO J1a00OPaTOpHBIM paboTaM
COOTBETCTBYIOLIEH TeMaTHKH. [ToMHUTE, YTO ycIelHas cllaua KOHTPOJIBHBIX paboT — Bamr «aBTomMaT 1o npeamMery.
ITpenonaBatens ocTaBisieT 3a cO00 MPaBO OTCTPAHHUTH CTYICHTA OT KOHTPOJIBHON pabOTHI, €CITH CTYICHT CIHCHIBACT,
pasroBapuBacT U MeIIAcT CBOUM ToBapulam! B citydae nonydeHus HeyqOBIETBOPUTENBHON OLIEHKU Bbl MoxkeTe nepenucaTth
KOHTPOJIBHYIO pabOTy BO BpeMsl, OTOBOPEHHOE C MPEIo1aBaTeleM.

3 cemectp

TeMbl IPaKTUYECKUX 3aHATHH:

Tema 3ansatus NeNe 3amau*™

OCHOBHBIE J[omoaHHUTEIBHBIC**

[TepBbIii 3aK0H TEPMOJMHAMUKH. PacdeT paboThI ra3a B pa3IMYHbIX TEPMOIUHAMUYIECKUX MpoIieccax: H300apHOM, H30XOPHOM,

M30TepHUYECKOM, aaunadaTHOM. [IoHATHE MOMSIPHOHN M YAETHHOH TEIIOEMKOCTEH. 1.1.1. - 1.1.12
1.1.35-1.1.40

105-116
3akoH 'ecca. Pacder TemnoBsIx 3¢ hexToB peakiiy. DHTAIBINHHBIN (akTop. 3aBUCHMOCTE SHTAJBIIHH OT TEMITEpaTyphl. 3aKOH
Kupxrodda. 1.1.49-1.1.63 1.1.87-1.1.99
Bropoii 3ak0H TepMOAMHAMUKN. DHTPOMUHHBINA (akTop. MI3MeHeHNE SHTPONNH B CIIOKHBIX (PU3UKO-XMUMHYECKHX TIPOLIECcCcax.
3aBHCHMOCTbD DHTPOITHH OT TeMIlepaTypsl u oobema. 1.2.13-1.2.27 135-142
Oueprust ['m66ca. Dueprus ['ensmronsiia. HarmpaBineHHOCT XMMHYECKHX IPOIECCOB. 3aBUCHMOCTH OT HE3aBHCHMBIX ITapaMeTpPOB.
Kontponsnas pabora Ne 1. 1.2.34-1.2.43

178-182
XUMHUYECKOE PaBHOBECHE B OJJHOKOMIIOHEHTHBIX CHUCTEMAaX M MPOCTBIX CMECSX. 1.2.174-1.2.179 249-260

Teopus pacTBopoB. PaBHOBecue Mex Iy pacTBOPOM U ITapOM pacTBOpUTeNs. 3akoH Payms, 3axon I'enpu, caenctsus. Beipaxxenus
KOHIIEHTPAIUl pacTBOPOB. 328-331, 347-354  413-417

IMaprmaneHBIe MONBHBIE BeMMYUHEL 3akoH ['mO6ca-/{rorema. 384-397 401-403

XUMHUYECKOe PAaBHOBECHE B IByXKOMITOHEHTHBIX cucTeMax. ®a3oBbie nuarpamMMel. [loctpoeHne u nHTEpIpHTanys (pa3oBbIX
JarpaMm. 428-444  470-482

CTraTHCTUYECKHUIT pacyeT MOJSIpHON TerutoeMKocTH. KoHTposbHas pabora Ne2. 2.1-2.7  2.8-2.10

* - CJIOXKHBIN CTIUCOK coOTBeTCTBYeT 3aadanky K.C. [loHOMapeBoit;
** - IpOCTOH CIHCOK COOTBETCTBYET 3amaunuKy B.U. I'pei3ynoBa

4 cemectp

Tembl IpaKTUUECKUX 3aHATHM:

Tema 3aHsTHS NeNe 3amau

OCHOBHBIE IOIOJIHUTEIBHBIE

OneKkTpoXuMust. DNEeKTPONPOBOIHOCTD AIEKTPOIUTOB. 548-560 503-510

Onekrpoxumus. IJ]C ranpBanndeckoro sieMeHTa. Pacder repmoauHamuueckux BennyuH meronom DJC.  605-610, 620-622
625-629

Ancopbmmst. Pacuer xoapdunuenta axcopoumu. I'padudaeckuit Mmeron onpenenenust agcopomum. 633-641  630-632
IToBepxHocTHOe HaTshkeHue. YpaBHenue Ilumkosckoro. Kontponsnas pabora Ne 3. 644-648

Juddysus. Pacuer koapurmenta quddysun. BszkocTs. 649-652,677-678,687-689 690,672

Xumudeckas KHHETHKA. PacdeT KOHCTaHTBI CKOPOCTH | Topsiika peakiuu. I 'padudeckuit meron. 700-707,713-720 721-725

Kunernka. DHeprus akTHBalMH, BIUSHUE TEMIEPAaTyphl Ha CKOPOCTh peaknuu. KMHeTHKa CIOXKHBIX PeakIuii. 747-757
772-776

CrpoeHue BeniecTBa. DHEPreTHYEcKas CXeMa CTPOEHHS aToMa. KauyeCTBEHHbBIE
ATOMHBIE ¥ MOJEKYIJISIPHBIE CIIEKTpbl. THTepHET-TeCTUPOBaHUE. KaueCTBEHHBIE

OcBoeHNE AUCIUIUTIHEL IPEIIoaraeT Kak MPoBeICHIE TPaJNIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK M pabOTy B 3IEKTPOHHOI
uHpopmarmonHo-o6pazosaTensHoit cpene HUTY «MHUCuCy» (O3UOC), yacThio KOTOPOIt HEMOCPEACTBEHHO NPeJHA3HAUYCHHOHN IS
OCYILIECTBIIEHHs1 00pa30BaTebHOTO Mpolecca ABIAeTcs DNEKTPOHHBINH 0Opa3oBarenbsHblil pecypc LMS Canvas. OH 1ocTymneH 1o
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 mo3BoJIsSET UCTIONB30BaTh CIICIIUANTBHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO
00ydeHNS U IUCTAaHIMOHHBIX 00pa30oBaTeNbHBIX TexHonoruid. LMS Canvas ucronb3yeTcs IpenMyIecTBEHHO IS aCHHXPOHHOTO
B3aUMOJICHCTBUS MEXIy yJaCTHUKaMHU 00pa30BaTEeIbHOTO MpoIecca NOCPEICTBOM ceTH «MIHTepHET.

YT008b! 3¢ peKTHBHO UCIIONB30BaTh BO3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIICIITHO OCBOHUTH AUCLUILUINHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. I 3TOT0 HyXHO MEepelTH 0 CCHUIKE ... JIOTHH M apoNb COBIAAAeT C JOTHHOM U MapojieM OT
nruHoro kabunera HUTY MUCucC,;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIPOCAMH Ul CAMOCTOSITENIbHOM MOATOTOBKY, YCIOBUSMU
JIOMYCKa K aTTeCTaINH, GopMOii MPOMEKYTOTHOH aTTECTAINH (3a4eT/9K3aMeH), KpUTCPHSIMH OLICHUBAHUS 1 JIp.;

3)B pyOpuke « Momyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3/IeiIbl H3ydaTh yIeOHbIe MaTepPHaIIB], pa3MEIeHHBIC IIperoaaBareneM. B
T.4. OJb30BATLCS JIUTEPATYPOH, pEKOMEHI0BAaHHON MpernojaBaTeneM, Iepexo s Mo CChUIKaM;




4)B pyopuxe «bubdnnorexa» BO3MOXKHO MOAOUPATH IS BHINIOIHEHHS MTUCHbMEHHBIX PaboT (KOHTPOIBHBIE, JOMAIIHIE pabOoTHI,
KypCOBbIE paOOTHI/TIPOEKTHI) INTEpaTypy, pasmerieHayio B 9bC HUTY «MUCuC;

5)B pyOpuKe «3amaHus Hy)KHO 03HAKOMHUTECS C COZIEpKaHMEM 3aJaHus K MICEMEHHOHM paboTe, CPOKaMH CHAdH, KPUTEPUSIMA
OLICHKH. B ycTaHOBIIEHHBIE CPOKH BEIITOTHUTE PaOOTY(BI), TOATPY3HUTH 3/1€Ch XK€ IS IPOBEPKH. Y JOOHO Ha3bIBATh (hails paboTh
crenyromuM o0pa3oM (HazBaHHe IpeaMeTa (CoKpalieHHo), rpynmna, @O, nata aktyanuzanuu (IpU MOBTOPHOM Pa3MEIICHHHN)).
Hanpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Ecnu paboTa Coaep»XUT PUCYHKH, (POPMYJIBI, TO C IEITBIO
coxpaHeHHs (popMaTHPOBAHMS €€ Hy)KHO NOATpYyXaTh B pdf popmare.

Paborta, moarpyxaemas i IPOBEPKH, HOJDKHA:

- coJiepKaTh BCE CTPYKTYPHBIE IIEMEHTBI: TUTYJbHBIHN JIHCT, BBEICHUE, OCHOBHYIO YaCTh, 3aKII0UEHNUE, CIHCOK HCTOUHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHHUSIMH.

IIpenonaBarens B TeYEHHE YCTAaHOBIEHHOTO cpoka (He Ooiiee JecaTd THel) mpoBepseT paboTy U pa3MeniaeT B KOMMEHTapuUsX K
33aHHIO pELieH3MI0. B Hell OH yka3bIBaeT KaK IOJIOXKUTENIbHBIE CTOPOHBI Pa0O0THI, Tak 3aMedanus. [Ipy Hannuuu B pereH3uu
3aMeYaHni 1 peKOMEHIAINii, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu 3Tom
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TCUCHHE KOTOPBIX JOKHO OBITH BEIIOTHEHO 3a7aHue. [Ipyu HapylIeHHH CPOKOB, YKa3aHHBIX
npernojaBaTeaeM BO3MOXKHOCTb NOATPY3UTh PAOOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapylIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpa IIOATPY3UTh paboTy HE MOTYIHTCS;

6)B pyOpuke «TecTsD» IPOUTH TECTOBBIC 3aTaHIS, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MEIIeHHBIH B pyOpuke « Moy,
7)B pyopuke «OLEeHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsBICHUSD YUTATh OOBSBICHUS, pa3MellaeMble PETIOAaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CcyXIeHHUs» CO3aBaTh OOCYKICHHSI M YIaCTBOBATh B HUX (00CYKIAr0TCs 00IINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI y OOJBIIMHCTBA IPYMIbl). JlaHHas pyOpHKa TakxKe MOXKET ObITh HCIIOJIb30BaHa IJIsl B3aUMHON IIPOBEPKH;

10)posiBIATH PEryAspPHYIO aKTUBHOCTB Ha Kypce.

ITpenMymiecTBEHHO TSI CHHXPOHHOTO B3aMMOZEHCTBHUS MEX/Ty YYaCTHHKaMH 00pa30BaTEIbHOTO MPoIiecca IMOCPEICTBOM CeTH
«uTepHe™» ucnonbdyercs Microsoft Teams (MS Teams). UToObI MOTHOIIEHHO WCTIONB30BaTh €r0 BOZMOXKHOCTH HYKHO
YCTaHOBUTH Npuiokenue MS Teams Ha nepcoHaNbHBIA KOMITBIOTEp U TenedoH. CTapocTaM HY)KHO co3aarh rpynmny B MS Teams.
VYuacTtue B rpynrne no3BoJseT:

- CITyIIaTh JEKINH;

- paboTaTh HA MPAKTHUECKUX 3aHATHSIX;

- OBITB Ha CBSA3M C IIPEIOaBaTEeNeM, 33/1aBasi €My BOIIPOCHI MIIM OTBEYAsi Ha €ro BOIIPOCH! B O0IIEM YaTe IPyIIbI B pabouee BpeMsi C
9.00 mo 17.00;

- OCYIIECTBIIATH COBMECTHYIO PaboTy Ha JOKyMeHTaMmHu (BKiIagka «Daiiisr).

IIpu mpoBeeHUH 3aHATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerja padoTaTh ¢ BKIIOUEHHON KaMepoi.
Hckinrouenne — eciiy nperoaBaTelb HOIPOCUT OTKIIFOUUTH KaMephl 1 MUKPO(OHBI B CBSI3M ¢ OoubnMu ToMexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIFOUUTEIIFHO JIETIOBBIE (POTO.

IIpu npoBeaeHUH NEKITHOHHO-IIPAKTUYIECKHUX 3aHATUI BeAETCA 3alUCh. DTO JaeT BO3MOXKHOCTb IIPOCMOTPA 3aHITHUS B CIIydae
HEBO3MOXKHOCTHU MPUCYTCTBHA HA HEM MM TIPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepUaiy U 3aHOBO €ro MPOCMOTPETS.




