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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

bnoxk OII: b1.b
2.1 TpeboBanus k npeuBa]PnTenbnoﬁ 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:

2.2.1 | AHamuTH4ecKas XUMHUS U GU3UKO-XMMHUIECKHE METOIbI aHAIN3a

2.2.2 | XuMus BBICOKOMOJIEKYJISIPHBIX COeTUHEHUI

2.2.3 |MozaenupoBaHue XUMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB

2.2.4 |IloarotoBka K MpoOLEAYpE 3alIUTHI U 3aIIUTA BBITYCKHON KBATH(UKAITHOHHON paboThI

3. PE3YJIBTATBI OBYYEHUAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-2: Cnioco0eH ucnob30BaTh MaTeMaTHyeckue, puznyeckue, PU3UKO-XMMHYECKHE, XHMHYECKHE METO/Ibl, IPUMEHATh
3HaHuA pyHIaAMEHTATbHBIX HAYK IJISl pellleHus 3a/1a4 Npo¢decCHOHATbHOM JesiTeJIbHOCTH

3HaTb:

OIIK-2-31 OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS (PHU3UKO-XIMHIECKHX MIPOIIECCOB

OIIK-1: Cnoco0eH u3y4yaTh, aHAJIU3UPOBATDH, HCMOJIb30BATH MEXaHU3Mbl XMMHYECKUX PeaKIUii, MPOUCXOAAIINX B
TeXHOJIOTHYECKHUX MPOoIeccax U OKPYKaKIeM MUpe, OCHOBBIBAsICh HA 3HAHUM O CTPOEHUHU BelllecTBa, MPUPOAe XMMUYECKOI
CBSI3U M CBOICTBAX Pa3JMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COeIMHEHHUIT, BEIIeCTB U MATEPHAJIOB, OCYIIECTBJISATH
MOIeJIMPOBaHME, AaHAJIN3 H IKCIIEPHUMEHTHI B LIEJISIX MPOBeAeHNs 1eTAJIBLHOT0 NCCJIe0BAHNS 1JIs1 PellieHUsI 32124 B
npogeccuoHAJBHOM 00J1acTH

YMmerb:

OIIK-1-Y1 Biusth Ha CKOPOCTh XMMUYECKON PEAKIIUH U CMEIIEHHE XUMUUECKOIO PABHOBECHS

OIIK-1-Y2 npou3BOAUTH PacueThl CKOPOCTH XUMHUYECKUX PeaKnuii, TEIUIOBBIX 3¢ EeKTOB peakuuii

OIIK-2: Cnoco6eH NCMOIB30BATh MaTeMaTHUYecKUe, pu3ndeckue, PU3NKO-XUMHYECKHe, XHMAYECKHE MeTO/Ibl, IPUMEHATH
3HAHUSA QYHIAMEHTAJIbHBIX HAYK /ISl pelleHnst 3a1a4 MpogeccHOHAIbHOMN /1eATeIbHOCTH

Baaaernb:

OIIK-2-B2 Bnanetb: MeTo1aMH TEPMOTHHAMUYECKOTO aHATH3a XUMUIECKOTO Mpolecca

OIIK-2-B1 meromamu 1ab0paTOpHOTO UCCIECIOBAHNS CKOPOCTH XUMHYIECKIX PEAKIIHi; TOCTPOCHUS (ha30BBIX JHATrPaMM; H3ydeHHS
COCTOSIHUSI pABHOBECHS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pazgen 1. Xumunueckast
TepMoanHamMuka. IlepBorit
3aKOH TePMOAMHAMHKH.
Bropoii 3axon
TepPMOJANHAMUKH.




1.1

Bgenenue. [Ipenmer u
coJiepykanue HU3MYECKOM
xuMuH. OCHOBHBIE pa3/IeIbl.
Hcropus pa3Burus
(uzngeckoit xumMuu. MeTosl
(u3MYeCKOi XUMHN:
TEPMOJMHAMUYECKUH,
CTATUCTUYECKUH U
KBaHTOBOMEXaHUYECKUHL.
3HaveHne puznaeckoit
XUMUH JUTSI

MeTtauryprud. /Jlex/

OIIK-2-31
OIIK-2-B1

J1.1
013233

1.2

[IepBer1it 3ak0oH
TepMogHaMHUKH. OCHOBHBIC
TTOHATHUS TEPMOTUHAMUKH.
DYHKINU COCTOSIHUS U
(hyHKIMH mporecca.
BHyTpenHsist sHEpTHS,
SHTAJIBIHNSA, TEIJIO0TA, paboTa.
AHaNIUTHYECKOE BBIPAXKECHUE
[IEpBOr0 3aKOHA
TEPMOIMHAMUKH.
TennoemMkocTh. 3aBUCUMOCTD
TEIUIOEMKOCTH OT
Temneparypsl. TeroBbie

3G GEKTH XUMHYECKHX
peakuuii. 3akoH ['ecca.
Terutotsr 00pa3oBanus,
CropaHwsi, arperaTHpIxX
MpeBpalleHnii, pacCTBOPEHUS,
HEWUTpanu3alni.
3aBUCHUMOCTH TEIIJIOBOTO
addexra peakmuu oT
TeMIIepaTypbl. Y paBHEHUE
Kupxroda. /Jlex/

OIIK-2-31
OIIK-2-B2

J1.1
0103233




1.3

Bropoii 3akoH
TepMoauHaMUKH. IIporecchl
CaMOTIPOM3BOJIEHEIE,
oOpaTHMBIC U HEOOpaTHUMEIE.
Hampasnennoctb
CaMOIIPOM3BOJIBHBIX
MIPOLIECCOB B TIPHPOJIE.
TepmoanHamMuueckast
BeposATHOCTh. PaBHOBECHE
Kak HanbOoJee BEeposTHOE
COCTOSIHHE CHCTEMBI.
AHaNUTHYECKOE BBIPAXKECHUE
U HOPMYITPOBKA BTOPOTO
3aKOHA TEPMOINHAMUKH.
OHTponus Kak Mepa
BEpOATHOCTHU. Brruncnenue
W3MEHEHUS SHTPOIINH B
Pa3IHYHBIX IIPOIECCAX.
TepMmoanHaMuyeckue
(YHKIIMHN U CBSI3b MEXITY
HuMH. CBOOOTHAS DHEPTUS
IpU IOCTOSHHOM 00BeMe
(aneprus ['enbmroibua) u
TIPY TIOCTOSTHHOM JIaBIICHUN
(ameprus ['mb6ca) kak Mepa
pabotocnocobHOCTH
CHCTEMBI 1 KPUTEPHIHA
HAIpaBJIEHHOCTH IIporecca.
3aBHUCHUMOCTD JaBICHUS
HACBILIEHHOTO Mapa oT
TeMITepaTypel. Y paBHEHHUE
Knaysuca-

Knaneiipona. /Jlex/

OIIK-2-B2
OIIK-1-Y2

J1.1
JI1.3J13.1
01030233

14

Nel TTepBsiii 3aKk0H
TepMoIUHaMuKu. Pacyer
paboTHI ra3a B pa3INIHBIX
TEPMOANHAMHUYCCKHUX
mporeccax: H300apHOM,
M30XOPHOM, H30TEPHUECKOM,
angnabataoMm. ITonsrue
MOJIAPHOU U YAEIbHOU
teroemkocteit. /TIp/

OIIK-2-31
OIIK-1-Y2

JI1.3J13.1
0103233

P18

1.5

3akoH I'ecca. Pacuer
TemIoBBIX 3 dexToB
peakuuu. DHTaNbIUHHBII
(axrop. 3aBUCHMOCTb
SHTAJIBIIAN OT TEMIEPATYPHI.
3akon Kupxrodda. /TIp/

OIIK-2-31
OIIK-1-Y2

JI1.3J13.1
012233

P19

1.6

Ne3 Bropoii 3akoH
TEpPMOANHAMUKH.
OHTPONHMHHEI (hakTop.
W3MeHeHue SHTpONIUY B
CIIOKHBIX (pu3uKo-
XIMHYECKHX Ipoleccax.
3aBUCUMOCTb SHTPOIIUU OT
Temneparypsl u oobema. /IIp/

OIIK-2-31
OIIK-1-Y2

1.1
JI1.3J13.1
01030233

P20

1.7

Ne4 Dueprus 'nooca.
Oueprus ['enpmronbla.
Hampasnennoctpb
XUMHYECKUX IIPOLIECCOB.
3aBUCUMOCTb OT
HE3aBHCUMBIX
napametpos. /IIp/

OIIK-2-31
OIIK-1-Y2

J1.3
3293

P21

1.8

Nel Omnpenenenuie TEIOTH
PacTBOPEHHUS CONHU B
Bojie /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI3.2J13.3
013233

pabora B
napax

P1




1.9

Omnpenenenue TemIoThI
pactBopeHus Oypsi /J1ad/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI1.1J13.2
J3.3
01030233

pabora B
napax

P2

1.10

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHoro mMatepuana 8 LMS
Canvas:CrecTBUS U3 3aKOHA
I'ecca. Pacuer
TepOANHAMHYIECKHUX (PYHKIINH
IPU CTaHIAPTHBIX

yeaoBusix /Cp/

OIIK-2-31
OIIK-2-B2

J1.1
012233

CaMocTosITeNnbHOE N3YUCHHE
y4aeOHOTrO MaTepuana B LMS
Canvas: TepmonuHammueckuit
aHaJIN3 PEaKIUH.
[pakTHyeckoe npuMeHeHNE
3akoHa Kupxrodda. Pacuer
(hyHKLMI Yepe3 OCTOsIHHBIE
HUHTETPUPOBAHMSI.
Hcnonb3oBaHue nporpaMmsl
Excel. /Cp/

OIIK-2-31
OIIK-2-B2

J1.1
010233

Pasgen 2. Xumunueckoe
paBHOBecHe.

2.1

KoncTanTa paBHOBeCHs U
CIIOCOOBI €€ BBIPAKCHHUSI.
TepmoanHaMu4ecKuil BHIBOJ
3aKOHa JIEHCTBHS Macc.
Pacuer cocraBa paBHOBECHOI
CMECH U BBIXOZIa TIPOAYKTA.
XHUMHUYECKUE peak Uy B
TeTEPOreHHBIX CUCTEMAX.
KoncranTa paBHOBeCUs
reTepOreHHON peakLuu.
JlapneHne nucconuanum.
YpaBHEHHE U30TEPMBI
XUMHYECKOM peaKiuu.
3aBUCUMOCTH KOHCTAHTBI
PaBHOBECHS OT TEMIEPATYPHI.
‘YpaBHeHME U30XO0PbI U
n3o0apel peakuuu. /Jlex/

OIIK-2-31
OIIK-2-B2
OIIK-1-Y2

J1.1
JI1.2J13.1
013233

2.2

TeruoBas Teopema HepHcra.
[Toctynat I1nanka.
Beruncnenne abcomOTHBIX
3Ha4eHuil sHTponuu. Pacuer
paBHOBecHI 10 TabnuIam
CTaHJApTHBIX 3HAYEHUI
TEPMOJIUHAMUYECKUX
¢ynkuuii /Jlex/

OIIK-2-B2
OIIK-1-Y2

JI1.1J12.1
013233

23

No5 Xumunueckoe paBHOBeCHE
B OJIHOKOMITOHEHTHBIX
CHCTEMaXx M MPOCTHIX

cmecsx. /TIp/

OIIK-2-31
OIIK-1-Y2

J1.3
01030233

P22

24

W3yuenue paBHOBeCHs
TOMOT€HHO! peakluy B
pactBope /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

1.1
JI1.2J13.2
010233

P3

2.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHoro Marepuana B LMS
Canvas:Pacuer cocraBa
PaBHOBECHON CMECH Ta30B
IPU U3MECHEHUHT
TeMIIepaTypbl U 0OIIEro
nasieHns. CMeleHue
XHMHYECKOTO PaBHOBECHS T10
npunnuny Jle-Illarense. /Cp/

OIIK-2-31
OIIK-2-B2

J1.2
013233

Paznen 3. Teopus
PacTBOPOB.




3.1

PacTBOpBI HEANIEKTPOIUTOB.
IMapuuaneHble MONSPHBIE
BEJTMYUHEL. Y PaBHEHUS
I'n66ca-drorema. MneansHbie
pactBopsl. Paz6aBneHHsie
pacTBOpPbL. 3aKOHBI
pa30aBICHHBIX PaCTBOPOB.
PacTBOpUMOCTB Tra30B B
KHUIKOCTSIX. 3aKoH 'eHpu.
PacTtBoprMOCTE T'a30B B
MeTasiax. 3akoH Payus.
3aKoH pacnpeeneHus.
CoBeplIeHHbBIE PACTBOPBI.
XUMHUUYECKHUH OTEHIIHA
KOMITOHEHTA COBEPILICHHOTO
pactBopa. PeanbHble
PacTBOPEL.
TepmoanHamMuueckast
aKTUBHOCTHL. MeToabl
OIpeENeHNsl aKTUBHOCTU
KOMITOHEHTOB

pactBopa. /Jlex/

OIIK-2-31
OIIK-2-B2

JI.1J12.1
013233

32

Ne6 Teopust pacTBOpPOB.
PaBHOBecue Mexxay
pPacTBOPOM U IMapoM
pactBopuTens. 3akoH Payns,
3aKkoH ['eHpu, cnencTBus.
BripaskeHusi KOHIIEHTpAUN
pactBopos. /TIp/

OIIK-2-31
OIIK-1-Y2

1.1
JI1.2J12.1
01030233

P23

33

No7 ITapriuanbHble MOJIbHBIE
Benu4uHbL. 3akoH ['n60ca-
Horema. /TIp/

OIIK-2-31
OIIK-1-Y2

JI1.1J11.2
013233

P24

34

Onpezenenue napuuaibHbIX
MOJIBHBIX 00BEMOB
KOMITIOHEHTOB pacTBopa /J1ab/

OIIK-2-31
OIIK-2-Bl1
OIIK-2-B2

JI13.2
010233

paboTta B
mapax

P4

3.5

Pacnpenenenune
PacTBOPEHHOTO BEUIECTBA
MEXK]Ty IBYMSI
HECMEIINBAOIIMUCS
pactBopuTesimu /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

J3.2
0103233

paborta B
napax

P5

3.6

Ornpenenenue
MOJIEKYJIIPHOTO Beca
PaCcTBOPEHHOTO BELIECTBA 110
MOHIDKCHUIO TeMIIePaTyphI
3amep3anus pacTBopa /J1ad/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

J3.2
01030233

pabota B
napax

P6

3.7

CamocTosTennbHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:Bripaxxenue
KOHIIEHTpAINil pacTBOPOB.
Pemienne pacueTHbIX

3agaud. /Cp/

OIIK-2-31
OIIK-2-B2

013233

3.8

CaMocTOATeNIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:Pacuer 3aau Ha
MOHIDKEHUE U MTOBBIIICHHE
TeMIIepaTyp 3aMep3aHusi 1
KUIIEHHS PACTBOPOB.
ITpumenenue 3akoHOB I'eHpu
u Payns. /Cp/

OIIK-2-31
OIIK-2-B2

0103233

Pa3nen 4. da3oBbie
paBHOBecHSs B
MHOTOKOMITOHEHTHBIX
cucreMax.




4.1

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

OIIK-2-31
OIIK-2-B2

JI.1J12.1
013233

4.2

Jnarpammel
JIByXKOMIIOHEHTHBIX CUCTEM:
C IIOCTOM 3BTEKTHKOI; C
OrpaHUYEHHOUN U
HEOTrpaHUYEHHON
PacTBOPUMOCTBIO B TBEPIIOM
COCTOSIHUH; C 00pa30BaHUEM
YCTOWYUBBIX U
HEYCTOWYMBBIX XUMHUYECKHUX
COCIMHEHHUH.
TpexKOMIOHEHTHBIE
cucrtembl. Yuenune Kypnakosa
1 (pHU3NKO-XUMHIECKIH
aHanu3 /Jlex/

OIIK-2-31
OIIK-2-B2

JI.1J12.1
01030233

43

Ne8 Xumuyeckoe paBHOBeCUE
B IByXKOMITOHEHTHBIX
cucremax. ®a3oBble
npuarpammsl. [Toctpoenue u
UHTEeprpuTanus GpasoBbx
nmuarpamu. /TIp/

OIIK-2-31
OIIK-1-Y2

JI1.1J12.1
0103233

paborta B
rpynmnax

P25

44

INocTpoenue nuarpaMmsl
IUIABKOCTH CHCTEMBI
Ha(TaTHH-
nmudennnamu /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI2.1J13.2
012233

pabota B
rpymmnax

P7

4.5

Tepmuueckuii aHamu3
JIByXKOMIIOHEHTHOM
cucremsl /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI2.1J13.2
012233

pabota B
rpymmnax

P8

4.6

CamocTosITeNnbHOE N3yYeHHEe
ydebHoro Matepuana B LMS
Canvas:IIpumenenue
NpaBuIIa pblyara K pereHuro
nmpakTudeckux 3amaad /Cp/

OIIK-2-31
OIIK-2-B2

JI.1J12.1
0103233

4.7

CaMOCTOSATEIEHOE U3YICHHEC
y4aebHoro Matepuana B LMS
Canvas:YrteHue muarpaMmbl
""JKene30-1eMEHTHT".
MOCTPOCHUE KPUBBIX
OXJTAX/ICHUSI, PEIICHUE
3agayq. /Cp/

OIIK-2-31
OIIK-2-B2

2.1
010233

Pa3nen 5. OcHoBBI
CTAaTHCTHYECKOM
TepMOANHAMHUKH.




5.1

CTaTHCTHYECKHI
TepMoauHaMuka. daszoBoe
MPOCTPAHCTBO. 3aKOH
pacnpenenenus bonpimana.
Pacnpenenenue Moeky raza
0 UMITYJIbCaM U
KOOpJMHaTaM. 3aKOH
pacrmpeneneHus YHePTUH Mo
CTEIEeHsIM CBOOOIBI.
KBaHTOBast TEOpHS
TEILIOEMKOCTH.
CraTtucTuueckas cymma
coctossHui. CTaTHCTHYECKHI
Bec. CyMMBI COCTOSIHUI
MOCTYNATeNbHOTO,
BpalaTeIbHOTO U
KOJIe0ATEBHOTO IBIKEHUH.
ONEeKTpOHHAs CyMMa
COCTOSIHUM. BeIunciaenue
TEPMOTUHAMUICCKUX
(hyHKIHH 1 KOHCTAHTEHI
paBHOBECHS C
WCTOIb30BAaHHUEM CYMM
cocrosHuii. /Jlex/

OIIK-2-31
OIIK-2-B2

J1.1
013233

52

Ne9 Craructuueckuii pacuyer
MOJIIPHOW TEIJIOEMKOCTH.
KonTponbnas pabora

Nel /TIp/

OIIK-2-31
OIIK-1-Y2

JI1.1 J11.3
012233

P26

53

Pemenne 3agau mo
CTATUCTUYECKOM
TepMouHaMuke ['n66ca u
Bonbimana. /Cp/

OIIK-2-31
OIIK-2-B2

JI1.1 J11.3
0132233

54

3ager /3auét/

OIIK-2-31
OIIK-2-Bl1
OIIK-2-B2
OIIK-1-Y1
OIIK-1-Y2

Pazgen 6. Diexkrpoxumus

6.1

PacTBOpBI 271€KTPOIUTOB.
OHeprust KPUCTAIUTHUECKOH
PCLICTKH U SHEPTHS
COJIbBAaTAllMH HOHOB.
CubHBIE U cralbie
ANIEKTPONUTHL. AKTHBHOCTb
anekTponuToB. MoHHas cuia
pactBopa. CriocoOb!
OIIpeAeNeHUs

K03 PHUIHEHTOB aKTUBHOCTH
NMEKTPONUTOB. /JIek/

OIIK-2-31
OIIK-2-B2

J1.1
JI1.3J13.1
013233

6.2

CamocTosTennbHOe H3ydeHNe
y4aebHoro Matepuana 8 LMS
Canvas:PacTBopbl
JIEKTPOJINTOB. DHEPrust
KPUCTAJLINYECKON PEIIETKH U
SHEPTUsl CONbBATAIIMU HOHOB.
CunbHBIC U c1a0bIe
HIIEKTPONUTEL. AKTHBHOCTB
anexktponuToB. NoHHas cuna
pactBopa. CriocoObl
OIIpeIeIICHAS

KO3 PHUIIMEHTOB aKTUBHOCTH
anexTponutoB. /Cp/

OIIK-2-31
OIIK-2-B2

JI1.1 J11.3
012233




6.3

Nel0 YnenpHas u
9KBUBAJICHTHAS
AIIEKTPOIPOBOTHOCTH U HIX
3aBUCHMOCTb OT
KOHIIEHTPALHH.
ITonBM>XHOCTH MOHOB. 3aKOH
Konbpayma. Yucna
nepenoca. IIpakrudeckoe
WCTOJIb30BaHUE U3MEPEHUS
anekTponpoBoaHocTy /I1p/

OIIK-2-31
OIIK-1-Y2

JI1.1J13.1
013233

P27

6.4

DNEKTPOJBIIKYILNE CUIBL.
Bo3HuKHOBEHME Pa3HOCTU
MOTEHIMAIOB Ha FPaHHUIIe
pasznena ¢da3. J[BoiiHoi
IEKTPUIECKUH CIIOH.
TepmoanHaMuka
raJbBaHUYECKOTO 2JIEMEHTA.
Tunsl 2eKTPOJI0B.
OIeKTpOoHbIE TOTEHIIUAIIBL.
CrangapTHbI€ IOTEHIHANBI.
Psn manpsoxenwit. /Jlex/

OIIK-2-31
OIIK-2-B2

JI1.1J12.1
013233

6.5

Neoll Tumbl raJpBaHUYECKUX
JJIEMEHTOB: XHMUIECKUE,
KOHIIEHTPAL[HOHHBIE.
Juddy3noHHBIN MOTSHITHAI.
Orpenenenue
TEPMOTUHAMUYECKUX
apaMeTpoB IIyTeM
m3mepenns DJ]C. Kuneruka
ANIEKTPOIHBIX MPOIECCOB.
Onextponus. [lonspuzanus.
[epenanpsoxenue /T1p/

OIIK-2-31
OIIK-1-Y2

J1.1
JI1.3J13.1
013233

pabota B
rpymmnax

P28

6.6

Nel2 DnexTpoxumus.
DeKTPOIPOBOAHOCTH
anextponutos /1p/

OIIK-2-31
OIIK-1-Y2

JI1.1J13.1
0102393

pabota B
napax

P29

6.7

Nel3 Dnexrpoxumus. C
raJbBaHHYECCKOTO SIEMEHTA.
Pacuer TepMoTmHAMAIECKUX
BenuunH Metonom DJC /Mlp/

OIIK-2-31
OIIK-1-Y2

J1.1
JI1.3J13.1
010233

pabora B
mapax

P30

6.8

Omnpenenenue CpeaHero
KO3 QHIIMEHTa aKTHBHOCTH
CHJIBHOT'O DJICKTPOJIUTA B
BOJTHOM PacTBOPE IO
MOHIDKCHUIO TeMIIePaTyphI
3amep3anns /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

J3.2
013233

pabota B
napax

P9

6.9

Ormpenenenue
ANEKTPOXUMHUUECKOTO
skBHBaneHTa Meau /J1ab/

OIIK-2-31
OIIK-2-Bl1
OIIK-2-B2

0132233

pabota B
napax

P10

6.10

Ornpenenenue
AIIEKTPOIPOBOTHOCTH H
KOHCTAHTBI UCCOIMAIIIH
ciaboro snekrponuta /J1ab/

OIIK-2-31
OIIK-2-Bl1
OIIK-2-B2

01090233

pabota B
mapax

P11

6.11

Koppo3sus MeTamios B
BOJHBIX PacTBOPax
kuciot /J1a6/

OIIK-2-31
OIIK-2-Bl1
OIIK-2-B2

0103233

pabora B
napax

P12

6.12

Omnpenenenue
SKBUBAJIEHTHOU
AIIEKTPOIPOBOTHOCTH
CHIIBHOTO 3JieKTponuTa /J1ab/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

013233

pabora B
napax

P13

6.13

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:OCHOBBI TEOpUH
3JEKTPOJIMTUIECKON
nucoouunaryu /Cp/

OIIK-2-31
OIIK-2-B2

0103233




6.14

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Teopernyeckue
OCHOBBI PabOTEI
rajJbBaHUYECKUX
anemMeHToB. /Cp/

OIIK-2-31
OIIK-2-B2

013233

6.15

CamocTosTenbHOE H3ydeHHe
y4aebHoro Matepuana B LMS
Canvas:Teoperndeckue
OCHOBBI TIPOIIECCOB
OKHCIICHHSI-
BoccTaHoBieHus. /Cp/

OIIK-2-31
OIIK-2-B2

0102393

Pazgen 7. Juddysus

7.1

SIBnenus nepeHoca B rasax,
TBEP/BIX TENaX, KAAKOCTSX.
Teopus nupdhy3nn. 3aKoHBI
®uka. CBsa3b KOIPPHUIINEHTOB
TG y3un ¢ TOABHKHOCTBIO.
Mexauuzm auddy3un B
TBEPABIX TENax

KUAKOCTSIX /JIex/

OIIK-2-31
OIIK-2-B2

013233

7.2

Nel4
uddysus. Pacuer

ko3 dunmenra tuppy3uu.
Bsizkocts /Tp/

OIIK-2-31
OIIK-1-Y2

0103233

P31

7.3

CamocTosTensHOe U3yUeHUE
yuebHoro marepuasia B LMS
Canvas:pois mporiecca
mudy3un B
MPOU3BOICTBEHHBIX
nporieccax. /Cp/

OIIK-2-31
OIIK-2-B2

013233

Paznen 8. [loBepxHOCTHBIE
SIBJICHUS U aJcopouus

8.1

AncopOrust ra30B Ha
TBEP/IBIX
MOBEpXHOCTSIX.OCHOBHEIC
onpezneneHus. Biusaue
MOBEPXHOCTHOTO CJIOSl Ha
TEPMOANHAMHYECCKUE
CBOWCTBA reTEPOTreHHBIX
cucreM. Teopust axcopOIms
Jlanrmropa. AncopOuus u3
cMecH razoB. AncopOuus u3
pacTtBopoB. MonekyisipHas u
AKTHBUPOBAHHAS
aacopoums. /Jlex/

OIIK-2-31
OIIK-2-B2

013233

8.2

[MonmumonexynspHas
ancopbrms. Kammmnsapras
koHaeHcanus. CTpoeHue
aICOPOIIMOHHBIX CIIOCB.
Terutora agcopOIuy.
AncopOrust Ha TOBEpXHOCTH
JKUJKOCTH. Y paBHEHUE
I'n66ca. YpaBHeHne
[[IumrkoBckoro. 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSHKEHUS
OT cocTaBa pacTBOpa.
[TousTHE O XpOMaTOTpaduH.
[ToBepXHOCTHEIE SIBICHUS B
MeTtautypruu /Jlex/

OIIK-2-31
OIIK-2-B2

01030233

83

Nel5 Ancop6uus. Pacuer
ko3 duureHTa aacopOIum.
I'padmuecknit meron
OIpe/IeICHUS

azacop6mu /TIp/

OIIK-2-31
OIIK-1-Y2

013233

P32




8.4

W3zydenune agcopOryu
YKCYCHOH KHCJIOTBI Ha
MMOBCPXHOCTHU APECBECHOI'O
yris /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI3.2J13.3
013233

pabora B
napax

P14

8.5

CamocTosTensHOe H3yUeHUe
yueOHoOro Marepuana B LMS
Canvas:Teopernueckue
OCHOBBI T€TEPOTCHHBIX
peakuuii /Cp/

OIIK-2-31
OIIK-2-B2

JI1.1J12.1
013233

8.6

CaMocTOATEeIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:BiusHue ckopoctu
azcopOIMK Ha CKOPOCTh
TEXHOJIOTUUECKUX
nponeccos. /Cp/

OIIK-2-31
OIIK-2-B2

2.1
0103233

8.7

CaMOCTOSTEIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:Crioco0bt
TIOBBIIICHHS ¥ IOHIKCHUS

TIOBCPXHOCTHOI'O HATAXKCHUA.

CBsI3b MOBEPXHOCTHOTO
HaTSDKCHUS U
ancop6umu. /Cp/

OIIK-2-31
OIIK-2-B2

JI1.1J12.1
213233

Pasznen 9. Xumnueckasi
KHHETHKA U KaTaJIn3

9.1

Kunernka romMmoreHHbIX

peakiuii. CKOPOCTh pEaKIiH.

MonekyaspHOCTb U HOPSIIOK
peakuuu. 3aKoH AeHCTBUS
Macc U KHHETHYECKHE
YpaBHEHUS PEaKIHH.
Koncranra ckopocti.
Peakuuu nepsoro, BTOporo u
TpeThero nopsjaka. /Jlex/

OIIK-2-31
OIIK-2-B2
OIIK-1-V1

JI1.1J11.2
013233

9.2

MeTtomp! onperneneHus
HOPSIKA PEAKIIHH.
3aBUCUMOCTH CKOPOCTH
pEaKInH OT TEMIIEPaTypHI.
VYpaBHeHue AppeHuyca.
OHeprust akTHBayu. Teopus
AKTUBHBIX COYJIapeHHH.
Iennbie peakiun /Jlek/

OIIK-2-31
OIIK-2-B2
OIIK-1-Y1

JI1.1JI1.2
0102393

9.3

CamocTosTensHOe H3ydeHne
y4aebHOro Matepuana 8 LMS
Canvas:Kuneruka
TeTEPOTreHHBIX PEaKIHi.
I'eteporennsle peakuuu B
METaJLTyprHYeCKOM
MPOU3BOJICTBE.
MHuorocraguitHOCTh
npoueccoB. BuenHss
Macconepegada. CkopocTsb
MaccomnepegayH.
ITpumenenue Teopuu
pasmepHocTd. II-Teopema.
Kpurepun nomobus.
BayTpenHss Macconepenaya.
Tonoxumuyeckue

peakiun. /Cp/

OIIK-2-31
OIIK-2-B2

J1.2
012233




9.4

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Kuneruka
KpHUCTaJLTU3AIHH.
CoBpeMeHHas TeopHst
00pa3oBaHMsl 3apoblILIa.
Teopus QuryKTyaIim.
TepmoanHaMuyeckue
YCII0BUSI BOSHUKHOBEHHUS
chepuieckoro

3apozxsima /Cp/

OIIK-2-31
OIIK-2-B2

JI1.2J12.1J13.
1
01030233

9.5

Karanus. O01mue cBoiicTBa
KaTann3aTopoB. | OMOreHHBbII
Karaius. I 'ereporeHHsbIi
karanu3. OCHOBHBIE TEOPUU
KaTtanusa /Jlex/

OIIK-2-31

2.1
013233

9.6

Nel6 Xumuueckass KHHETHKA.
Pacder KOHCTaHTBI CKOPOCTH
Y TIOPSIJIKA PEaKITHH.
I'padmueckuit merox /IIp/

OIIK-2-31
OIIK-1-Y2

JI1.1J12.1
0103233

P33

9.7

Nel7 Kunetuka. DHeprus
AKTHBAINH, BIHSIHHIEC
TeMITepaTyphl Ha CKOPOCTh
peakuuu. Kunernka
CIIOKHBIX peakimii /TTp/

OIIK-2-31
OIIK-1-Y2

1.1
0103233

P34

9.8

CaMocTosITeNnbHOE N3YYCHHE
ydebHoro Matepuana B LMS
Canvas:BbIpa)KEHHE CKOPOCTH
peaKiny Ha OCHOBE 3aKOHA
JEHCTBYIOIINX Macc.
Orpenenenue nopsijaka
peaxkiuu /Cp/

OIIK-2-31
OIIK-2-B2

J1.1
01090233

9.9

CaMocTOATeIbHOE U3YIEHHE
yueOHOro Marepuana B LMS
Canvas:ITpumenenue
KaTaJIM3aTOPOB B
MIPOMBIIITIEHHOCTH. OCHOBBI
OHMOTIOTHIECKOTO
(hepMEHTATHBHOTO KaTann3a.
CrapeHue TBepAbIX
karanu3atopos. /Cp/

OIIK-2-31
OIIK-2-B2

JI2.1J13.1
013233

Paznea 10. Tepmoaunamuka
Heo0paTHMBIX NIPOLECCOB

10.1

CaMOCTOATENIBHOE U3YUEHHE
yueOHoro Marepuana B LMS
Canvas:OCHOBHbIE
OTIpeIeIeHHS.
TepmoanHaMuyeckue
YpaBHEHUSI IBH>KEHUS
Omnzarepa. OCHOBHbIE
nocrynatsl. [lepeHoc yepes
Gaprep. Teoperuueckoe
000CcHOBaHUE
TEPMOTUHAMUKI
HEOoOPaTHMBIX

mporieccos /Cp/

OIIK-2-31
OIIK-2-B2

JI1.1J12.1J13.
2
013233

10.2

OmpeneneHre CKOPOCTH
peaKIy MHBEPCHH
TPOCTHHKOBOTO caxapa /J1ab/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

J3.2
01030233

P15

10.3

W3yyeHue ckopocTu peakuuu
OMBUICHUS CJIOXKHOTO
a¢upa /J1ad/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

J3.2
013233

P16

10.4

OnpeneneHue CKOPOCTU
peaxkuuu HoaupoBaHus
anerona /J1a6/

OIIK-2-31
OIIK-2-B1
OIIK-2-B2

JI3.2
012233

P17




Paznen 11. MoJjekyasipHble
CHEKTPbI

11.1 | OOGmas xapakTepuCTHKa 4 2 OIIK-2-31 J.1
MOJIEKYJISIPHBIX CIIEKTPOB. OIIK-2-B2 0102233
BpamarenbHble CIeKTpBL.

Brruucienre MOMEHTOB
WHEPIMH U MEXTyaTOMHBIX
paccrosianii. Konebanus
aTOMOB B MOJIEKYJI€.
I'apmonndeckue u
aHTapMOHHYECKHE
konebanus. KonebarensHo-
BpalaTeibHble CIIEKTPHI.
CriekTpbl KOMOWHAIIMOHHOTO
paccestHust /Jlex/

11.2 | CamocTosTenbHOE N3yICHUE 4 2 OIIK-2-31 J.1
yueOHoro Marepuana B LMS OIIK-2-B2 213253
Canvas: XapakTepucTuka
METOJIOB CIIEKTPAIBHOTO
ananu3a /Cp/

11.3 | CtpoeHnue BemecTsa. 4 2 OIIK-2-31 J.1 KM2 P34
DHepreTuveckas cxema OIIK-1-Y2 213253
CTPOCHUS aToMa
KonTponshas pabota
Ne2 /TIp/

11.4 | CamocrosTensHOE U3yYCHHE 4 2 OIIK-2-31 J.1
yaebHOTrO Marepuana B LMS OIIK-2-B2 2192 23
Canvas: ATOMHBIE U
MOJIEKYIISIPHBIE
cnekTpsl. /Cp/

11.5 | CamocrosTensHOE U3yUEHHE 4 2 OIIK-2-31 JI1.1
yueOHOTrO Marepuana B LMS OIIK-2-B2 2122 323
Canvas:Pons MonexyssipHOI
CHEKTPOCKOIMHU B Pa3BUTHH
MPOMBITIIIICHHOTO
npousBojcTsa. /Cp/

11.6 | sx3ameH /Dk3amen/ 4 36 OIIK-2-31 KM4

OIIK-2-B1
OIIK-2-B2
OIIK-1-Y1
OIIK-1-Y2
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTponsHoe TIposepsienmbie
KM MepOTpUATHE WHAUKATOPBI Bomnpocs! 11 oAr0TOBKH

KOMIETCHIIUMN




KM1

KOHTpOJIbHAs paboTa
Nel

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

[IpumepHsbIe 3aJaHUS KOHTPOJIBHOH PabOTHI

1. ChopmynupyiiTe TIepBEIH 3aKOH TEPMOINHAMHKH.
Paccumnraiite paboTy mpomecca pacTBO-peHUs 24T MarHus B COISHON
KHUCIIOTE B COCY/IC C MOPIIHEM, JIABICHUE HAJl KOTOPHIM 5 Oap.
PacrBopenue npoucxonut npu 280C.

2. B pesepByape obwvemom 211 Haxoxutes azot (Cp = 29.14
Jbx*monb-1*K-1) mpu Temnepatype 200 K u nasnennu 0,5 6ap. Kakoe
KOJIMYECTBO TEIIa HEOOXOIUMO COOOIINTh CHCTEME ISl YBETUUCHUS
nasieHus 10 3 6ap? Yemy paBHa Temmeparypa T2?

3. TennoeMKoCTh: onpeaencHue, GU3nIeckuil CMBICI, CIIOCOOBI
BBIPAXKCHHS, CIMHULIBI U3Me-peHUs. Bripasute usmMeHeHue
TEIIIOEMKOCTH XHMHYECKOTO TIPOIecca, BRIPAXKEHHOTO YpaBHCHAEM
peakuun: CaCO3 (1)=CaO(t) + CO2(T).

Koaunrents! ypaBHeHHS HCTHHHOI TETIIIOEMKOCTH IS

a b*103 c*10-5
CaCO3 (1) 104,5 21,92 -25,94
CaO(t) 49,63 4,52 -6,95
CO2(r) 44,14 9,04 -8,53
4, VicTuHHAS MOJISIpHAST TEIUIOEMKOCTE KBapIla BBIPAKACTCS
YpaBHCHHEM:

Cp=46,94 +34,36*103T + 11,3*105T-2

BerauciuTe, CKOJIBKO TEIDIOTH MOTpedyeTes s HarpeBanus 500 kr
kBapua ot 250C go 7500C.

5. Cdopmynupyiite BTOpOH 3aKOH TEPMOJUHAMUKU. DHTPOIUS:
(u3myecKuil CMBICT, SMUHU-IBI U3MepeHHs1. YeMy paBHO H3MCHEHHE
SHTPOIINH IIPH TIepexoie | MOk a30Ta OT CTaH-TapTHBIX YCIOBHI K
temmeparype 200 0C u 06semy 50 1? Cv (N2)=5/2R.

6. Chopmynupyiite 3akon ['ecca u ciencrBus u3 Hero. Ha ocHoBanum
CITeTYIOIINX TAaHHBIX PACCUUTAITE SHTAIBIIHIO 00pa30BaHMs STHIICHA
C2H4:

C2H4 + H2 = C2 H6 ; AH = 136,95k I/mMo01b

C2 H6 +7/2 02 =2C02 + 3H20(x) ; AH = 1559,84kI>x/M0iB

H2 + % 02 = H20(x) ; AH = 285,84x/]>x/Mmonb

C+ 02=C02 ; AH = 393,51 k/I>x/M0J1b

7. TemnepaTypHast 3aBUCUMOCTb KOHCTAaHTHI paBHOBecus Kp peakunu
2CO+2H2=CH4+CO2 sripaxaercs ypaBHeHHeM lg Kp = 11088/T —
3,113 1gT - 2,85*10-3T — 13,22*10-6 T2 + 8,528 Halinute TemmoBoi
3¢ ekt 1ol peakiu npu Temneparype 250C.

8. OOBsicHUTE, KaK C HOMOIIBIO rPahHIECKOr0 METO/Ia MOXKHO HAHTH
cpenHee 3HaYEeHNE YH-TAJIBIINN PEaKIH B KAKOM-JIN00 HHTEpBale
TeMIeparyp.

9. ChopMynupyiTe 3aKOH pacrpeneeHus. 3amuuuTe GopMyIbl s
BBIYHCIICHHS KO (HUIH-CHTa pacTIpeIeNICHNs, €CITH PaCTBOPEHHOE
BEII[ECTBO B 00OMX PaCTBOPHUTEIISIX HMEET OJMHAKO-BYIO MOJISIPHYIO
Maccy.

10. KoadduumeHT pacnpeneraeHus STUIOBOTO CIIAPTa MEKITY
YEeTHIPEXXIJIOPUCTHIM YTIIepooM H Bomoi paBeH 0,0244. KakoBbl OymyT
MOJISIpHBIE KOHIIEHTPALIUY CIIUPTa B PABHOBECHBIX pac-TBopax, eciu 0.1
MOJIb criupTa pacrpenensercs Mexy 300 M Boasl u 500 M
YeTBIPEXXJIOPH-CTOTO yrilepoza ?

11. Iuarpamma ruraBkoctr cuctembl CuCl2 — FeCl3 noka3zana Ha
pHUCYHKE:

A) O603Ha4bTe BCe 00JIACTH Ha ITOM AHArpaMME.

b) HauepTrre 1 00BSICHUTE KPUBBIE OXJIAXKICHHSI CIUIABOB,
conepxauux 25, 45 u 55% xnopunaa xenesa.

B) Beruucnure, CKoIbKO XJIOpHA KeJe3a BBIISIUTCS B TBEPAOM BUIE
u3 300 r 90% pacnnasa npu oxJsaxaeHuu ero g0 2800C?




KM2

KOHTpOJIbHAs paboTa
Ne2

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

1. PactBop 0.001 monw xnopuna kansiwms B 1000 T Boasl
3amep3aeT npu Temrneparype 273,8 K. Haiitu nzoronnueckuit
K03((HUIUEHT, ecIH KPHOCKONMYECcKas HOCTOSIHHAS ATt BOJBI paBHA
1,86.

2. CKOJIBKO BPEMEHHU MPOITYCKaJICsl TOK CHUJioi 2 A udepe3
pacTBOp TUAPOKCUIA HATpHsL, eciu mipu Temnepatype 273 K u naBnenuun
99750 Ia Bergenunocs 3*10-4 M3 rpemydero rasza?

3. Temnosoit 3¢ dexT peaknun Pb + Hg2CI2 = PbCI2 + 2 Hg
paBeH 94928 Jx mpu temnepa-type 298 K. TemnepartypHslii

ko3¢ ¢unuent D/IC pasen 1,45*10-4 B/K. Haittu 3/1C sne-menra u
u3MeHeHue >HTponuu mpu 298 K.

4. Jaiite onpeneneHue NOHATUS «IKBUBAJIECHTHAS
3JIEKTPONPOBOAHOCTEY». KakoBa 3aBUCH-MOCTh SKBUBAJIEGHTHOU
3JIEKTPOIPOBOJHOCTH CHIBHOTO 3JIEKTPOIUTA OT KOHIIEHTPALUH
pacTBopa u TemiiepaTypsl. JlaiiTe 000CHOBaHHBIN OTBET.

5. Hammmure cymmapHOe ypaBHEHHE pPEaKINH, POTEKAIOIIESH
IIpH pa3psijie CBUHIIOBOTO aK-KyMyinsaTopa. Hammmure cxemy 3Toro
TaJIbBaHMYECKOT0 3JIEMEHTa M YpaBHEHUs KaTOIHOTO M aHOTHOTO
IIPOLIECCOB.

6. Jaiite onpeneneane MoHATHA «aupdy3ms». PaccMorpute
OCHOBHBIE MEXaHU3MbI TU((Dy-3UU B KPUCTAIIAX.
7. [aiite onpeneneHue MOHATUS «I€TEPOreHHAsi CHCTEMA.

[TpuBeanTe MpUMEpPHI FeTEPOTeH-HBIX METAJUTYPTUIECKUX TPOIIeCCOB. B
4eM 3aKIF0YaeTCs OCHOBHOE OTIMYNE COCTOSIHUS BEIIECTBA Ha
MOBEPXHOCTH pa3zena ¢a3 OT BeuiecTBa BHYyTpHU ¢a3pl?

8. Koaddunment quddysun yriepona B KUAKOM Kelle3e TpU
temmeparype 1873 K pasen 4,9*10-9m2/c. HaliTi BSI3KOCTB Kele3a pu
3TOi TemMneparype, eciau 3 (HeKTUBHBIN qUa-MeTp aToMa yriiepoja
paBeH 1,54*10-10m.

9. UYro Ha3bIBaeTCs BpPEMEHEM IIONTypacliaja PeaKinu?
Omnpenenure MOPSAOK PEAKIINH U KOH-CTaHTY CKOPOCTH, €CIIU TIPH
W3MEHEHUH HavajdbHOH KoHueHTpayu ¢ 0,502 no 1,07 moas/n nepuon
noJtypacnajia ymenbiaercs ¢ 51 g0 26 c.

10. IIpn nccnenoBaHWM peakIy BTOPOTO TOpsiAKa ObLIH
MOJTy4EeHbI CIEeIYIOINEe TaHHbBIE O 3a-BUCHMOCTH CKOPOCTH PEAKLIUH OT
TEeMIIePaTypHbI:

T, K 293 303 313 323

K*102 n/mons*mun 0,713 1,50 3,5 5,89

HaiinuTe sHEpruto akTMBalMM U NIPEIIKCIIOHEHIIUAIbHBIN MHOXKUTEb.
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3a4€T

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

Paznen 1. Xumuueckas TepMOIHMHAMUKA.
1. OCHOBHBIE MOHATHUS TEPMOJMHAMUKH. DYHKIIMN COCTOSHUS
u QyHKIMHK TIporiecca.

BHyTpeHHSS SHEpTHs, SHTANBINS, TEIIOTa, padoTa.
2. AHanuTHYECKOe BBIPAKEHHE TIEPBOTO 3aKOHA
TepMOJMHAMUKHU. Brruncienne

paboTHI CHCTEMBI B TIpoIieccax: n300apHOM, H30XOPHOM,

HU30TEPMUYECKOM,
a/1MabaTHIECKOM.

3. TennoeMkocTb. 3aBUCUMOCTh TEIUNIOEMKOCTH OT

TeMIIePaTypHL.

4. TenmoBele 3 deKThl XUMHYECKUX peakuuid. 3akoH ['ecca.

Temnotsr 06pazoBanus,

CTOpaHNs, arperaTHhIX PEeBPaIIeHNI, PACTBOPEHUS,
HeUTpaIu3anuu.
5. 3aBHCHMOCTB TEILIOBOro 3(eKTa peakuu OT TeMIEepaTypsl.
Ypasaenue Kupxroda.
6. ITpomeccrsl caMoNIPONU3BOIBHEIE, OOpPATHMBIE U HEOOpATHUMEIE.
TepmoanHaMuueckast

BEpOSITHOCTh. PaBHOBECHE Kak Hanboee BEpOITHOE COCTOSIHUE
CHCTEMBI.
7. AHanmuTHYecKoe BBIpaXeHHE U (OPMYIUPOBKA BTOPOTO
3aKOHA TEPMOJUHAMUKH.

DHTpONHS KaK Mepa BepOATHOCTH. BerunciieHne n3MeHeHHs
SHTPOIHUH B PA3INYHBIX IPOIEC-CaX.
8. TepmoauHaMuueckie QyHKLIHUU U CBA3b MEXKIY HUMHU.
CBoOo/Has SHEPTUsl IPH OCTOSTHHOM

o0beme (3Heprus [ 'eTbMrobIia) M IpH OCTOSTHHOM JIaBJICHUH
(oneprus [m60ca) kak

Mepa paboToCHOCOOHOCTH CHCTEMBI M KPUTEPHH HAIIPaBICHHOCTH
nporecca.
9. 3aBHCHMOCTb JaBJICHHS HACBHIIICHHOTO I1apa OT
Temneparypsl. YpaBHenue Knaysuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBecHE

1. KoncTaHTa paBHOBECHS M CIIOCOOBI ee BRIpaKeHHs. Pacder
COCTaBa PaBHOBECHOM cMecH

U BBIXOJIa IPOJYKTA.

2. XUMHYECKHE PEAKLUU B FE€TEPOr€HHbIX CHUCTEMaX.
KoncranTa paBHOBeCUs T€TEpOreHHON

PEaKIHH.
3. Pacyer paBHOBecuii 10 TaOJIHMIAM CTaHAAPTHBIX 3HAUCHUH

TEPMOANHAMUYECKAX (DYHKIHI.

Paznen 3. Teopust pacTBOpoB

1. [NapraneHBle MOSPHBIC BEIWYMHBL. YpaBHeHHs [ nO0Oca-
Hrorema.

2. WneanbHbie pacTBOpbl. Pa30aBieHHbIE pacTBOPHL. 3aKOHBI
pa30aBIEHHBIX PACTBOPOB.

3. PacTBOpUMOCTB ra30oB B XKHMIKOCTSAX. 3aKOH ['eHpu.

PacTBOpHMOCTD Ta30B B MeTaJlIax.
3akon Payuns.

4. 3aKoH pacnpezeneHus.

5. Peanbuble pacTBOpbl. TepMoarHaMUUECKass aKTUBHOCTb.
Paznen 4. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaxX
L. OcCHOBHBIE MOHATHUSL: ()a3a, KOMIIOHEHT, YHCIIO CTENCHEH
cBobOoze!. [IpaBmito ¢a3 ['mboca.

2. JuarpaMmma cOCTOSIHUSL OJHOKOMIIOHEHTHOM CHUCTEMBL.
3. Kpusble oxnaxaenus. JluarpaMMbl ABYXKOMIIOHEHTHBIX

CHCTEM: C IIOCTOH 3BTEKTHKOM; C

OTrPaHUYEHHON U HEOTPAHUYEHHOU PaCTBOPUMOCTBIO B TBEPJOM
COCTOSIHUH; ¢ 00pa30BaHUEM

YCTOHUHUBBIX U HEYCTOMYMBBIX XMMHUECKUX COETMHEHUH.

Pazgen 5. OCHOBBI CTaTUCTUYECKOMH TEPMOANHAMUKH

L. ®da3oBoe MPOCTPaHCTBO. 3aKOH pacmpenencHus boibiMana.
2. Pacnipenenenue Mosekyn rasa o UMIYJIbCaM U
KOOpIWHATaM.

3. 3aKkoH pacnpeneneHus SHEPTUH 10 CTENeHsIM CBOOO/BI.




KBanToBas TEOpUA TCIIIIOEMKOCTH.
4. Brruncienne TepMOIMHAMAYECKHX (YHKIHA U KOHCTAHTHI
PaBHOBECHS C HCIIOIb30BaHUEM

CYMM COCTOSIHUH.




KM4

9K3aMCH

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

Paznen 1. Xumuueckas TepMOIHMHAMUKA.

1.2 OCHOBHBIE MOHATHUS TEPMOJMHAMUKH. DYHKIIMN COCTOSHUS
u QyHKIMHK TIporiecca. BHyTpeH-Hs SHeprus, SHTAIBINS, TEIIOTA,
pabora.

1.2. AHanuTHYECKOe BBIPAKEHHE TIEPBOTO 3aKOHA

TepMOIMHAMUKH. BrraucieHne paboThl cHCTe-MbI B IPOLIECCax:
1300apHOM, N30XOPHOM, H30TEPMUIECKOM, aTHa0aTHIECKOM.

1.3. TermnoeMKoCTb. 3aBHCUMOCTh TEINIOEMKOCTU OT
TEeMIIEPaTypBl.
1.4. Temnosbie 3dexTs XMMIUecKuX peakuid. 3akoH [ecca.

TertoTsl 00pa3oBaHMs, CTOPAHNUS, arPEraTHAIX MIPEBpPAICHNUI],
pacTBOpEHMsI, HEUTpaIu3auu.

1.5. 3aBHCHMOCTB TEIUIOBOro 3(PEeKTa peakuu OT TeMIEPaTypBl.
Ypasuenue Kupxroda.
1.6. Ipoueccesl caMoPOU3BOIBHEIE, OOpPATHMBIE U HEOOpATUMBIE.

TepmonuHamuueckas BeposT-HOCTb. PaBHOBecue Kak Hanboiee
BEPOSTHOE COCTOSIHUE CHCTEMBI.

1.7. AHanmiTHYecKOe BBIpaXEHHE M (OPMYINPOBKA BTOPOTO
3aKOHA TePMOAMHAMUKH. DHTPOMHUS KaK Mepa BEpOATHOCTH.
Beruncnenre H3MeHeH s SHTPOIIMHU B Pa3IMUHbIX MPOLECCAX.

1.8. TepmomuHamMudIecKie (YHKIMN M CBSI3b MEXTy HIMH.
CBo0opHas SHEPTHs IPU TOCTOSHHOM 00beMe (9Heprust [ enpMrombiia)
Y TIPH MOCTOSIHHOM JaBfieHnu (3Heprus ['mboca) kak mMepa pado-
TOCHOCOOHOCTH CHCTEMBI M KPUTEPHI HAIIPaBICHHOCTH TIPOIIEeCcCa.

1.9. 3aBHCUMOCTb JAaBJICHUs HACBILIEHHOIO Mapa OT
Temneparypsl. YpaBHenue Knaysuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBECHE

2.1. KoncTaHnTa paBHOBECHS M CIIOCOOBI ee BRIpaKeHHs. Pacder
COCTaBa PaBHOBECHOM CMECH H BBIXO/Ia IPOAYKTA.

2.2. XuMHYECKHE PeaKklUu B T€TePOreHHBIX CHUCTEMaX.
KoHcTaHTa paBHOBECHS T€TEPOTEHHON pe-aKIHu.

2.3. Pacuer paBHOBecHi 10 TabiHIlaM CTaHAAPTHBIX 3HAYCHUI
TEPMOJUHAMUYECKUX (DYHKITUH.

Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMITIOHEHTHBIX CHCTEMAX

4.1. OcHOBHBIC TIOHATHS: (ha3a, KOMIIOHEHT, YHCIIO CTETIeHEH
cBob6oel. [IpaBuio ¢a3 ['mb6ca.

4.2. Jlnarpamma cOCTOSIHUSL OJTHOKOMITOHEHTHOW CHCTEMBI.
43. Kpusble oxnaxnenus. JuarpamMmmsbl JBYXKOMITOHEHTHBIX

CUCTEM: C IOCTOU 3BTEKTUKON; C OTPAHUYEHHON ¥ HEOIrPaHUYEHHOU
PacTBOPUMOCTBIO B TBEPIOM COCTOSHHUHU; C 00pa30BaHUEM YCTOHUMBBIX
U HEYCTOMYUBBIX XUMUYECKHX COCANHEHHH.

Pasnen 6. Dnexrpoxumus

6.1. PacTBOPBI NIEKTPOIUTOB. DHEPTHsL KPUCTATIIMUECKON PEIIETKH U
SHEprHsl CONbBaTallMK HOHOB. CHUIIbHBIE U CIIA0bIE SIEKTPOIUTHI.
AKTHBHOCTB AJIeKTponTOB. VloHHas crna pactBopa. CriocoOsI
orpeneneHns K03 (GUITIEHTOB aKTHBHOCTH YJICKTPOJIUTOB. Y JeTbHAS U
SKBUBAJIEHTHAS 3JIEKTPOMPOBOIHOCTH U UX 3aBUCHMOCTH OT
koHueHTpanuu. [logsrxHocTs HOHOB. 3akoH Komb-payma. Yucna
nepeHoca. IIpakTndeckoe NCTIOIB30BaHUE H3MEPEHUS
3JIEKTPOIPOBOAHOCTH.

6.2. DNeKTpoABMKYIINE CHIIbl. BO3SHUKHOBEHNE Pa3HOCTH MOTEHIIMAIIOB
Ha rpaHuIe paszaena ¢as. JIBoiHOM IeKTpHIECKIH CIIOH.
TepMoarHAMHKA TaIBBAHUYECKOTO JIEMEHTa. THITBI 3JIEKTPOIOB.
OnexTpoHble MoTeHnuansl. CTaHJapTHbIE TOTEHIUATBL. Psn
HanpspkeHUH. TUIsl ranbBaHUYe-CKUX JJIEMEHTOB: XUMHYECKUE,
KOHIIeHTpannoHHbIe. J[nddy3nonnsrii notenman. Onpenencane
TepMOANHAMHUUYECKUX IapaMeTpoB myTeM usmepenus J/C. Kuneruka
JNEKTPOJHBIX IpolueccoB. DnekTponus. [lonspusanus.
Iepenanpsoxenue.

Paznen 7. Quddysus

7.1 SIBnenus mepeHoca B razax, TBEpAbIX Telax, KUIKOCTAX. Teopus
muddysun. 3akonsl Guka. Ceasp k03 duientoB auddyzun ¢
MOJBIKHOCTBIO. MexaHu3M Tu(dy3un B TBEPBIX TETaX U KHIKOCTIX.
O¢dexr Kupkengans. Ananuz Jlapkena.

Paznen 8. IloBepxHOCTHBIE SBIEHUS U aACOPOLIUSL

8.1 OcHOBHBIE onpeseneHus. BiausiHue NoBEpXHOCTHOIO CIIOSI Ha
TEPMOIUHAMUYIECKUE CBOMCTBA T€TEPOTeHHBIX CHCTEM. AncopOnus
ra30B Ha TBEPAbIX OBEPXHOCTSX.




8.2 Teopus agcopbuust Jlanrmropa. AncopOuus U3 CMECH ra3oB.
Ancop6uust U3 pacTBOpoB. Mose-KyJsipHasi U akTHBUPOBaHHast
azcopoIus.

8.3 TomumonexynstpHas ajgcopouns. KanumnspHas KOHIEHCAIHS.
Crtpoenue aacopOIMOHHBIX Cl10-eB. Termnora aacopOum.

8.4. AncopOuyst Ha MOBEPXHOCTH JKHIKOCTH. Y paBHeHue [ uooca.
VYpasuenue [1nnkoBckoro. 3a-BUCMMOCTb IOBEPXHOCTHOT'O HATSKEHUS
0T cocTaBa pacTBopa. Ilonsarue o xpomatorpadun. I1o-BepXxHOCTHEIE
SIBJICHHS B METAJLITYpPTUH.

Paznen 9. Xumuueckas KUHETHKA U KaTalu3

9.1. KuneTnka roMOTreHHBIX peakiiid. CKOpOCTh PeakIfiH.
MonekynsapHOCTb U MOPSAZOK peakuu. 3aKOH IeHCTBUS Macc U
KHHETHUYeCKUe ypaBHeHHs peakuuu. KoHcranTa ckopocth. Peakiyu nep
-BOT'0, BTOPOI'0 U TPETHEr0 Nnopsiaka. Meroipl onpeaeneHus nopsika
peakIiiy. 3aBUCHMOCTb CKO-POCTH PEAKIMU OT TEMIEPATypHI.
YpaBHeHHe AppeHnyca. DHeprusi akTUBalUK. Teopusi akTHB-HBIX
coynapenuii. [{enHble peakuuu.

9.2. KuHeTuKa reTeporeHHbIX peakuuil. ['eTeporeHHele peakiyy B
METaJTypru4ecKoM MpOU3BOI-CTBE. MHOroCTauitHOCTh IPOLIECCOB.
Bremmnss macconepenada. CkopocTh Macconepenaun. I1pu-meHenue
Teopun pazMepHocTH. [1-reopema. Kpurepun noxgobust. BHyTpeHHSsA
Macconepegada. Tonoxumuyeckue peakuuu. Kuneruka
kpucrajuinzanuu. CoBpeMeHHask Teopyst 00pa3oBaHMs 3a-pOABIIIA.
Teopus ¢urykryarun. TepMoanHAMIYECKHE YCIIOBHS BOSHUKHOBEHHS
chepuIecKoro 3a-poIbIIIa.

9.3. Karanu3. O0mue cBoiicTBa KaTaau3aTopoB. | OMOTeHHBIH KaTaius.
I'ereporennslii kaTanu3. OCHOBHbBIE TEOPHHU KaTaIn3a.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

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

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETeHLU I
P1 nmaboparopHas OIIK-2-31;0I1K-2- 1. ®u3nyeckuil CMBICI OCHOBHOI'O 3aKOHA TEPMOAMHAMUKH.
pabota Nel B1;0I1K-2-B2 2. Kakue nporiecchl MpOTeKaroT IIPH PaCTBOPEHUH COHU B Boje?
Onpezenenue 3. CymHOCTb KalOpUMETPUUECKOI0 METOJa U3MEPEHHSI TeIIOThI?
TETIIIOTHI 4. Yto Takoe cTaHAapTHas TEIUIOTa 00pa30BaHMUs BemecTBa?
pacTBOPEHHS COJIH B
BOZIE
P2 naboparopHas OIIK-2-B1;0IIK-2- | 1. 3akon I'ecca u ciencTBust U3 Hero.
pabota Ne2 B2;0I1K-2-31 2. [ToHATHE TEIIOEMKOCTH, CITUHHIIBI U3MEPEHHS, (PU3NUSCKHA CMBICIT.
OmnpenernexHue Temn- 3. 3aBUCUMOCTH TETIOBOTO 3P PEKTa PeaKu OT TEMIIEPATYPHL.
JIOTHI PACTBOPEHUS
OypsI
P3 nabopaTopHas OIIK-2-31;0I1K-2- 1. Chopmymupyiite npuniun Jle-11larense.
pabora Ne 3 B1;0IIK-2-B2 2. Kaxue (pakTOphI BIUAIOT Ha CMEIIEHHE XMMUIECKOTO PaBHOBECHS?
W3yuenue paBHO- 3. Belpa3uTe KOHCTAaHTY PaBHOBECHS [T 3aJJaHHOM TOMOT€HHON
BECHsI FTOMOT'€HHON peaxuuu.
PEaKINy B pacTBOpE 4. BeIpa3nuTe KOHCTaHTY PaBHOBECHS IS 3aaHHOM reTeporeHHON
peakuuu.
5. Kak HaliTH KOHCTaHTY paBHOBECHS YKCIIEPUMEHTAIBHO?
6. Kak cBs3aHa KOHCTAaHTa PaBHOBECHS C TEPMOIUHAMHYCCKUMHA
BEJIMYMHAMU?
P4 nabopaTtopHas OIIK-2-31;0I0K-2- 1. [NapuuanpHas MOJIbHas BETMUMHA.
pabota Ne4 B2;0IIK-2-B1 2. DKCTEHCUBHBIE U UHTEHCHBHBIE CBOHCTBA PacTBOPOB.
Onpenenenue 3. CiocoOBI BEIpaKeHHsI KOHIICHTPALIUH PacCTBOPOB.
MapIManbHBIX 4. Ypasrenne ['mb6ca-/lrorema
MOJIBHBIX 00HEMOB
KOMIIOHEHTOB
pacTtBOpa
P5 nabopaTopHas OIIK-2-31;0I1K-2- 1. UneanbHblil pacTBOp. 3aKOHBI, IEHCTBYIONINE B UACATLHOM
pabora Ne 5 B1;0I1K-2-B2 pactBope.
Pacnpenenenue 2. 3aKOH pacrpeeneHusl.
PacTBOPEHHOTO 3. Meron skcTpakimu. Pacuer KoaudecTBa IIOBTOPEHUH.
BEIIECTBA MEXIY 4. Pacuer kod(pGUIMEHTA pacIpeieleHuUs BEIIECTRA.
JIBYMSI 5. DKcnepuMEeHTaIbHBII METOA HaXOKACHUS KOdpPHUIIHeHTa
HECMEIIHBAIOIIUMUC pacnpeneneHus

s1 paCTBOPHUTEISIMU




P6

nabopaTopHas
pabdota Ne 6
Ormpenenenue Mo-
JIEKyISIPHOTO Beca

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

1. 3akoH Paynst u crnencTBusl U3 HEToO

2. Pacder Temnepatyp KUMEHHs U 3aMep3aHuUs paCTBOPOB MO U3BECTHOU
KOHIIEH-Tpaltu.

3. PacueT MOJIIPHOM MacChl BEIIECTBA [10 U3BECTHOMY U3MEHEHUIO

PacTBOPEHHOTO TEMIIEPATyPbl KATICHHS UITH 3aMep3aHusl.
BEI[ECTBA IO I10- 4. Pacyer KOHIIGHTpaLlUH PacTBOpa.
HWDKESHHIO
TeMIIepaTypbl
3aMep3aHus
pacTtBOpa
P7 naboparopHas OIIK-2-31;0I01K-2- | 1. IlpaBuio ¢a3 I'm66ca. Pacyer creneneit cBOOOABI CHCTEMBI B
pabota Ne 7 B2;0I1K-2-B1 3aJlaHHBIX TOYKaX.
IMocTpoenue nua- 2. YcraHoBieH#e (pa3oBOro cocraBa 0oiacTu (pa3oBoi TUarpaMMBL.
TPaMMBI IJIABKOCTH 3. Kpussle oxnaxkaeHus 1o (a3oBoif Auarpamme.
CHCcTeMBl Ha()TaJIiH- 4. Meton noctpoeHus (pa3oBoii AUarpaMMBbI IO KPUBBIM OXJIKICHUSL.
nueHnIaMuH CymuHocTs MeTona
5. Perrenne 3a1ad4 1o mpaBmIiIy pblyara.
P8 nabopaTopHas OIIK-2-31;0TIK-2- | 1. IIpaBuno ¢a3 ['u66ca. Pacuer creneneii cBOOOBI CHCTEMBI B
pabota Ne 8 B1;0I1K-2-B2 3a/IaHHBIX TOYKaX.
Tepmuueckuii aHa- 2. YcraHosieHue (a30BOro coctana 0b1acTu (ha3oBoii THarpaMMBL.
3 3. KpuBble oxnaxxaeHus 1o (a3oBoii Auarpamme.
JIByXKOMTIOHECHTHON 4. Metox nocTpoeHus (pa3oBoil JHarpaMMBI IO KPUBBIM OXJIKICHUS.
CHCTEMBI CymiHocTs MeTozia
5. Pemenue 3a7a4 1o npasuily pblyara.
P9 naboparopHas OIIK-2-31;0I1K-2- 1. Dnexrponutel. CTeneHb AUCCOIUALINH.
pabota Ne9 B1;0IIK-2-B2 2. NonHas cuna pacTBopa, MOJABHKHOCTh HOHOB.
Onpenenenue 3. Pacuer ko3¢ urnmenta akTHBHOCTH.
cpenHero kod¢p¢pu- 4. UzoToHnueckuii ko3 uueHt.
IHEHTa aKTUBHOCTH 5. KomuratuBHbIe cBOWCTBA pacTBOPOB. OTIHYHE PacCTBOPOB
CHIIBHOTO 3JIEKTPO- AIIEKTPOIUTOB OT HEAIEKTPOIHUTOB.
JIUTa B BOJHOM
pacTBope o
MTOHMKECHUTO
TEMITepaTypbl
3aMep3aHus
P10 nabopaTtopHas OIIK-2-31;0IIK-2- | 1.Dnekrponu3. Onpenenenue, mpaBuia, NPOMBILIUIEHHOE TPUMEHEHHE.
pabota Ne 10 B1;0IIK-2-B2 2. 3axon ®apanes ans pacyera MPOAYKTOB JIEKTPOIIN3A.
Orpenenenue 3. Teopus 37eKTPOIUTUUECKON JUCCOLMAIIUN AppeHnyca.
ANEKTPOXUMHYE- 4. DNeKTpOIIPOBOTHOCTD: yAeNbHAas U SKBUBAJICHTHAs. 3aBUCIMOCTD
CKOT'0 9KBUBAJICHTA 3JEKTPOIPO-BOJHOCTH OT KOHIICHTPALIUH PACTBOPA IEKTPOJIHTA.
Meau
P11 nabopaTopHas OIIK-2-31;0I1K-2- 1. 3axon Konbpayma.
pabota Ne B1;0I1K-2-B2 2. CymHoCTh 3KBUBAJICHTHOM U yAETBHON 3IEKTPOIIPOBOAHOCTH, UX
110mnpenenenue CBS3b.
AIIEKTPOIPOBOTHO- 3. ITonBMXHOCTE HOHOB B PACTBOPE, aKTUBHOCTH HOHOB.
CTH U KOHCTAHTBI 4. KoHIyKTOMETpHSI, METOAMKA BHITOTHEHNSI.
IUCCOLIUAINU 5. IIpuroroBieHne pacTBOPOB 3aJaHHON KOHLIEHTPALIUH.
cinaboro
JIIEKTPOIIATA
P12 nabopaTopHas OIIK-2-31;0I1K-2- 1. CymHOCTb MOHATHS KOPPO3US MeTallja.
pabora Ne 12 B1;0I1K-2-B2 2. YpaBHEHUS KOPPO3HH JIy’KEHbIX METAIJIOB, OLIMHKOBAHHBIX,
Koppo3sus metain-inoB HUKEITHPOBAHHBIX.
B BOJHBIX pac- 3. 3amuTa MEeTajuIoB OT KOPPO3UH.
TBOpaX KUCIOT 4. IIpoayKThI KOPPO3UHU BO BIAXKHOM BO3yXE U B KUCIIOH cpene.
P13 nabopaTtopHas OIIK-2-31;0I1K-2- 1. B 4em oTin4ne KOHIEHTPAMOHHOM 3aBUCMOCTH 3KBUBAJIEHTHOU

pabora Ne 13
Orpenenenue 3k-
BHUBAJICHTHOM 3JIEK-
TPOIPOBOJHOCTH
CHJIBHOTO 3JIEKTPO-
JUTa

B1;0I1K-2-B2

3JIEKTPO-TNPOBOIHOCTH CUIIBHOTO JIEKTPOJIUTA OT CJ1aboro?

2. Pacuer pH pacTBOpOB KUCIIOT U LIENIOYEH 110 SKCIIEPUMEHTAITEHBIM
JTAaHHBIM.

3. Yucna nepeHoca. PU3NUECKUI CMBICIL.

4. KonnykromMeTpusi, METOAMKA BBIIIOJHEHUS.

5. [IpuroroBienne pacTBOPOB 3aJaHHON KOHIIEHTPALINH.




P14

nabopaTopHas
pabota Ne 14
Wzyuyenune
agcopOmu
YKCYCHOHM KHCIJIOTBI
Ha MOBEPXHOCTH
JIPEBECHOTO YIIIS

OIIK-2-31;0I1K-2-
B1;0I1K-2-B2

1. Ancopbuusi, puznyeckuii CMBICI MOHATHS KaK 00beTa U Kak
mporiecca.

2. KakoBo cocTosiHHE BellecTBa Ha rpaHuile paszaena dhas? [lonsatue
MOBEPX-HOCTHOTO HATSKEHUSI.

3. YpaBHenue LIUMKoOBCKOTO.

4. MeTonKa 3KCIIEPUMEHTAIBHOTO ONPEICIICHHs YPaBHEHHUS
aJIcopOIIMH 3a/1aH-HOTO BEIIECTBA.

P15 nabopaTopHas OIIK-2-B2;0IIK-2- | 1. CKOpoCTh XMMHYECKOU peaKkiiy. 3aKOH JEHCTBYIOIINX Macce.
pabota Nel5 B1;0I1K-2-31 2. XumHuueckoe paBHOBeCHE U (haKTOPHI, BIUAIOIIUE Ha CMEIEHNE
OmnpeneneHue cko- XUMHYECKOTO PaBHOBECHS.
pPOCTH peaxkuuu 3. [Ipunnun Jle-1larense.
WHBEPCHH 4. @akTOpBHI, BIUSIONINE HA CKOPOCTH PEAKIIHN.
TPOCTHUKOBOTO 5. Onrudeckue n30Mepshl.
caxapa 6. CymHOCTb METOJ1a CaxapuMETPUH.
P16 nabopaTopHas OIIK-2-B2;0I0K-2- | 1. 3ammcaTh ypaBHEHHE PEaKIFH OMBUICHHUS CIIOKHOTO 3upa.
pabora Ne 16 B1;0IIK-2-31 2. 3anucatb BbIPaKEHUE CKOPOCTH PEAKLUU.
Wzydyenue ckopo-cTi 3. OnpenenuTh NOpAAOK peakiuu. I'padudeckuii MeTon.
PEaKLHUU OMBI-JIEHUS 4. ®axTOpBbI, BAMUSIOLINE HA CKOPOCTh PEAKLUHU.
CIIOKHOTO 3upa 5. XuMH9eCKHi KaTann3, BUIbI KaTalli3a, 0COOEHHOCTH.
P17 nabopaTopHast OIIK-2-B2;0IIK-2- | 1. 3anucate ypaBHEHHE peaklUy HOTUPOBAHUS alleTOHA.
pabora Nel7 B1;0I1K-2-31 2. 3amucathb BBIpaKEHUE CKOPOCTH PEAKLIUH.
Omnpenenexue cko- 3. OmpenenuTh NOPAAOK peakiun. ' padudeckuii MeToI.
POCTH peaKIuu 4. Metoanka SKCIIEpUMEHTAIBHON paboTHI
HoaupoBaHus
aleToHa
P18 [TpakTuueckoe OIIK-2-31 [TepBblii 3aKOH TEPMOIMHAMHUKH. PacdeT pabOThI ra3a B pa3IudHbIX
3aHsTHE Nel TEepPMOANHAMHUYECKHX TpoIleccax: H300apHOM, H30XOPHOM,
M30TepHUYecKoM, aguadbaTHoM. [ToHATHE MOTISIPHOIT U yAeTpHON
TEIII0EMKOCTEH.
P19 [IpakTudeckoe OIIK-2-31 3akon ['ecca. PacueT TemmoBbiX 3G PeKTOB peakiuu. DHTATbITHNHBIH
3aasTHe Ne2 (hakTop. 3aBHCUMOCTH SHTAJIBIIMN OT TeMrepatypbl. 3akoH Kupxrodda.
P20 [IpakTrdeckoe OIIK-2-31 Bropoii 3ak0H TepMOIUHAMUKN. DHTPONHUIHBIN pakTop. I3MeHeHne
3ansTHe Ne3 SHTPOIIHH B CIIOKHBIX (PU3NKO-XUMHIECKHX MPOIIECCaX. 3aBHCUMOCTh
SHTPOIINH OT TEMIIEPATypHI H 00BeMa.
P21 IIpaxTudeckoe OIIK-2-31 Oueprust ['m66ca. Dueprus ['ensmronsna. HanpasneHHOCTh
3ansTue Ne4 XUMHYECKHX MPOLECCOB. 3aBUCUMOCTD OT HE3aBUCUMBIX MTApaMeTPOB.
P22 IIpaxkTuyeckoe OIIK-2-31 XUMHUYECKOE paBHOBECHE B OTHOKOMIIOHEHTHBIX CUCTEMAX U IPOCTHIX
3ansTue Ne5 cMecsX
P23 [IpakTuueckoe OIIK-2-31 Teopus pactBopoB. PaBHOBecue Mex 1y pacCTBOPOM U ITapOM
3ansiTae Ne 6 pactBoputens. 3akoH Payns, 3akon 'enpu, cnencrus. Beipaxkenus
KOHLIEHTpaluil pacTBOPOB.
P24 [IpakTuyeckoe OI1K-2-31 ITapunanbHble MONbHBIE BeTHUMHBIL. 3akoH I'n66ca-/lrorema.
3ansaTue Ne 7
P25 IIpakTuyeckoe OIIK-2-31 XUMHUYECKOE PaBHOBECHE B IByXKOMIIOHEHTHBIX cucTeMax. ®a3oBble
3ansTHe Ne 8 nuarpaMmel. [TocTpoenne u mHTEpIIpUTAaLUs (Ha30BBIX JHATPAMM.
P26 IIpakTuyeckoe OIIK-2-31 CratucTudeckuii pacdeT MOJISIPHOI TeTIIOEMKOCTH.
3ansTHe Ne9
P27 [IpakTuueckoe OIIK-2-31 Y nenbHas U 5KBUBAJICHTHAS 3JIEKTPOIIPOBOJAHOCTH U UX 3aBUCUMOCTH OT
3anstue Nel0 KoHueHTpauu. [logBmxHOCTs HOHOB. 3akoH Komnbpayma. Yucna
nepeHoca. IIpaktudeckoe UCIIONIb30BaHUE U3MEPEHUS
AIIEKTPOIPOBOTHOCTH
P28 [IpakTuueckoe OIIK-2-31 Tunsl ranbBaHUYECKHUX AJIEMEHTOB: XMMUYECKUE, KOHIIEHTPAI[HOHHBIE.
3aHaTue Nell Juddysunonnsiii norennuan. OnpeaeneHue TePMOAMHAMIYECKIX
napamerpoB mmyreM u3mepenus DJ1C. Kuneruka snekTpoaHbIxX
nporeccoB. Dnekrponu3. [lomspmsanust. [lepeHanpsoxeHne
P29 [IpakTuueckoe OIIK-2-31 DNEKTPOXUMHUSL. DIEKTPOIPOBOJAHOCTD IEKTPOIUTOB
3ansTue Nel2
P30 IIpaxkTuyeckoe OIIK-2-31 Onexrpoxumus. DJIC raapBaHn4ecKkoro aemenra. Pacuer
3ansTue Nel3 TEPMOJUHAMUYECKUX BennduH MerogoM DJIC
P31 [IpakTrdeckoe OIIK-2-31 Juddysus. Pacuer koapdunuenra nudpdy3un. Bsskocts

3asTe Ne 14




P32 IIpakTuyeckoe OIIK-2-31 Arncop6bmus. Pacuer koaunuenra agcopoiuu. I'paduueckuit meron
3ansTue Ne 15 onpeeNeH s aacoponuu

P33 IIpaxkTuyeckoe OIIK-2-31 Xumuueckast KUHETHKA. PacueT KOHCTaHTBI CKOPOCTH U MOPsIKa
3anstue Ne 16 peakiun. ['padudeckuii MmeTox

P34 [IpakTuueckoe OIIK-2-31 Kuneruka. DHeprus akTuBauy, BIUSHUE TEMIIEPATypbl HA CKOPOCTh
3angTue Nel7 peakiuu. KuHerrka cioHbIX peakuuit

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeToB, TECTOB M T.II.)

Ok3ameHanMoHHBIH OmeT Ne0 (TICEMEHHO

1. Jaiite onpeneneHue NOHIATUS «IKBUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTH». KakoBa 3aBUCHMOCTb 3KBUBAJIEHTHOU
3JIEKTPOIPOBOJIHOCTH CUIBHOTO 3JIEKTPOINTA OT KOHIIEHTPALUH PacTBoOpa U TemmnepaTypsl. OTBeT 000CHYHTE.

2. JlaiiTe onmpeneneHne MOHATHIO: KaTanu3aTop. B ueM OCHOBHOE OTIMYME FeTEpOreHHOro KaTtaiaus3a oT romoreHHoro? Kak
BIIMSET KaTaau3aTop Ha CKOPOCTh XUMHUYECKOHN peakiun’?

3. KakoBa 3aBHCHMOCTh CKOPOCTH XHMUYECKOH peakiuu OT Temmneparypsl? 3amumure ypaBHeHus Bant-I'odda u
Appennyca. O603Ha4bTE IPAHUIIBI X TPUMEHUMOCTH.

4. Jlis XuMudYecKoi peakiuu, mpoTtekaromieii mo ypasHeHHIo N20 = N204 + 1/202 , 3HaueHHs1 KOHCTAaHTHI CKOPOCTH TPH

temmeparypax 298 K u 328 K coorsercrBerHo paBsbl 3,38%10-5 c-1 u 1,50%10-3c-1. Haiigute sHEprHi0 akKTUBAIIMN PEAKIUH U
MPEIPKCIIOHEHIINATIbHBI MHOKHTEb.

5. Jns peakuum, nporekaromeit cornacHo ypasHenuto: 2C2HSOH + 2Br2 = CH3COOC2HS +4HBr  mpu 298 K
MIOJIy4€HBI CIIEIYIOINE SKCIIEPUMEHTANIbHBIE JaHHBIE:

C(Br2), mons/n *103 8,14 6,10 4,45 3,73

Bpewms, mun 0 4 10 15

HaiinuTe nopsiok peakiuy 1 KOHCTaHTY CKOPOCTHU peakiuy npu Temueparype 298 K.

6. PaccraBpTe (ha3oBEIe 00nacTH HA AMAarpaMMe. YKaKUTE JTMHHUM HOHBAPHAHTHBIX PAaBHOBECHH B CHCTEME M HAINWIIUTE
CXeMBbI 3TUX NpeBpauieHuil. PaccuuTaiite yncno creneHeil cBo060abl cucteMsl B Toukax N u H.

[IpumepHsIit OueT KOHTPOIBHOH paboTs! Ne 1

1. JlaiiTe ompeneneHne MOHATHAM «3HEPrus», «pabora», «remaoTa». Kak cooTHOCATCA MEXTy cOOOM 3TH BEIUIUHBI?
Hanumure Gopmyns! Ui pacuera paboThl H30T€pPMHUUYECKOTO Mpoliecca. Paccunraiite paboTy mpolecca H30TepMHYECKOTO
pacmupenus S a3ota, B3saroro npu 250C u naieHnn 6 6ap 1o nasnenus 1 o6ap.

2. Omnpenenure 3aTpaueHHYI0 PabOTy M KOHEUHYIO TEMIIEPaTypy CHCTEMBI, eclIH 8 T Bomopoaa, B3sroro mpu 170C
COKUMAIOTCS aguadaTHIeCKu OT 8 10 5 1.

3. TemmoeMKOCTh: onpenelieHue, GU3NIECKHi CMbICH, CHOCOOB! BBIP)XKCHUSI, CANHUIBI U3MEPEHUs. 3alHUIINTe YpaBHEHHE
Kupxrodda, 00pscHHATE, KaK H3MEHACTCS TEIIOEMKOCTh CHCTEMBI B XOZI€ PEAaKIIUH, €CIIH PEaKIUs YH0TePMIUIECKas.

4. BeIpa3ute u3MeHEeHHE TEMI0eMKOCTH XMMHUECKOro Mpoliecca, IPOTEKAOIero COrJIaCHO ypaBHEHHIO peakiuu: Br2 (1) +
H2 (r)= 2HBr(1)

Koa¢dummenTs! ypaBHEHUS HCTHHHOM TETUIOEMKOCTH JUTS:

a b*103 c*10-5
Br2 (r) 37,20 0,71 -1,19
H2 () 27,28 3,26 0,502
HBr(r) 26,15 5,86 1,09
5. CdopmynupyiiTe BTOpoli 3aKOH TepMOIuHaMHUKU. OOBACHUTE, B KAKOM CJIydae SHTPONUIHBINA (aKTOp CIOCOOCTBYET

CaMOIIPOM3BOJIEHOMY IPOTEKaHHUIO Iporecca? MO)KHO JIN 110 ypaBHEHHIO XUMHUYECKON peaKIy MpecKa3aTh H3MEHEHHE SHTPOIIHH,
noscHute. YeMy paBHO U3MEHEHME SHTPOIMHU IIpU Nepexoe 1 Mojb a30Ta OT CTaHAAPTHBIX yciaoBul k Temneparype 200 0C u
nasiennro 0,5atm?

6. Cchopmynupyiite 3akoH ['ecca u cnenctBus u3 Hero. Ha ocHoBaHMU ciielyroluX JaHHBIX PACCUMTANHTE TEIUIOTY PA3IIOKECHHS
TIEPOKCH]IA BOJOPOIA:

SnC12 + 2HC1 +1/202 = SnCl4 +H20 ; AH = -296.32 xJ{x

SnCI2 + 2HC1 +H202 = SnCl4 + 2H20 ; AH = -332.95 k/Ix

7. Hannmure ypaBHEHUE 3aBUCUMOCTH KOHCTaHThI paBHOBecHs OT Temneparypsl. KoncranTa pasHoBecust Kp peakuun  2CO2 =
2CO + 02 pasHa 10-20,4 npu T=1000K. Bsruncnure koHCTaHTY paBHOBecus 3Toi peakuuu npu T=2000K, eciu cpenHee 3HaueHue
TermoBoro ¢ ¢dexra 3Toi peakumu 561325 Jx.

8. OObsCHNTE, KaK C TOMOIIBIO IPahMIECKOT0 METO/1a MO>KHO HAWTH Cpe/iHee 3HaUCHHUE SHTAIBIINN PEAKIINU B KAKOM-TTHO0
MHTEpBaJIe TEMIIEPATYP.

9. JlaiiTe onpezneneHue MOHATHS MapIUATbHON MOJIIpHON Benn4uHBI. 3anummre popMyity I'n66ca-/lrorema, IOSICHUTE, YTO 3HAUAT
nepeMeHHble B ypaBHeHnH. Onpenenute m1oTHOCTh 40% BOAHOTO pacTBOpPa METUIOBOTO CIHUPTA, €CIIH U3BECTHO, YTO
napIyaNbHbIe MOJSIPHBIE 00BEMBI BOJIBI M CIIUPTA B 3TOM PACTBOPE COOTBETCTBEHHO paBHHI 17,5 1 39 cm3.

10. uarpamma rutaBkoctu cuctembl CuCl2 — FeCl3 mokazana Ha pucyHke:

A) O6Go3HaybTe Bce 00JIACTH Ha 3TON AUArpaMMe.

b) HauepTute 1 00BsICHITE KPHBBIE OXJIAXICHUS CIUIAaBOB, conepxkammx 10, 40 u 70% ximopuna xemnesa.

B) Berancanre, CKOIBKO XJIOpHAa MEAN BBLIETUTCS B TBepAoM Buae u3 100 r 20% pacrnaBa Ipr OXJTaXICHUH €ro 10
9BTEKTHUYECKOH TeMIIepaTypsl?

ITpumepHEIit OHIIeT KOHTPONBHOH paboTs! Ne 2
1. PactBop 0.001 monb xsopuna xansuus B 1000 r Boasl 3aMep3aer npu temneparype 273,8 K. Haiitu u3oToHu4ecKuil
K03 PULMEHT, ecIi KPUOCKOIIMYECKas MOCTOsIHHAS 7Sl BOAbI paBHa 1,86.




2. CKoIbKO BpeMeHH HpOITyCKaJcs TOK CHJOil 2 A depe3 pacTBOp FHAPOKCHAA HATPHsL, eciu mpu Temmeparype 273 K u
nmasiennn 99750 ITa Beigenwioch 3*10-4 M3 rpemyuero raza?

3. Terumooit addext peakium Pb + Hg2CI2 = PbCI2 + 2 Hg  pasen 94928 [Ix mpu temmeparype 298 K. TemmepaTypHbIid
koapduument IJC pasen 1,45*10-4 B/K. Haiitu D/IC snemenTa u n3mMmeHenue dHTponuu mpu 298 K.

4. Jaiite onpeneneHue MOHATUS «IKBUBAJIEHTHAs 3JEKTPOIIPOBOJHOCTh». KakoBa 3aBUCHMOCTb SKBUBAJIEHTHOM
JNEKTPOIPOBOTHOCTH CHIIBHOTO JIEKTPOJINTA OT KOHIICHTPALMK PAcTBOpa U TeMIiepatypsl. Jlaiite 000CHOBaHHBIN OTBET.

5. Hammmure cymmapHOe ypaBHEHHE peakilid, MPOTEKAIOIeH PH pa3psiie CBHHIIOBOTO akKyMmynsTopa. Hammmmure cxemy
3TOT0 raJbBaHUYECKOT0 3JIEMEHTA U ypaBHEHHS KaTOAHOTO U aHOJHOTO MPOLECCOB.

6. JHaiite onpenenenne nousatus «audysus». 3anumure 1 u 2 ypaBHenus ®uka, obnacte ux npuMeHeHus. Paccmorpure
MexaHm3M quddy3un B ra3o00pasHoii paze. 3anummte GopMyiry s pacdera Kodhdumenta tudy3um.

7. Haiinure ko3¢ dunuent muddysnn xucaopoaa npu temneparype 308 K u atmochepHom maBnenun, ecnu coo=3,02%10-
10 u C=125.

8. Kakne Bam M3BECTHBI CIIOKHBIC KHHETHYECKUE porecchl? JlaliTe X KpaTKyr0 XapaKTepUCTHKY. BBIBeauTe ypaBHEHUE
JUIS pacdeTa CKOPOCTH ITOCIEA0BATEIFHOTO Iporiecca. OnpenennuTe TMMATHPYIONIYIO CTAIHIO.

9. Uro Ha3bIBaeTCs BpEeMEHEM Ionypacnaaa peaknuu? OmpenenuTte MOPSIOK PeaKIUU U KOHCTaHTY CKOPOCTH, €CIU IpH
M3MEHEHUH HavaabHOM KoHIeHTparmu ¢ 0,502 mo 1,07 Monb/n nepro moypacnana yMmeHblaercs ¢ 51 10 26 c.

10. JaiiTe moHATHE TeTeporeHHoro karannia. OOBsACHUTE, KAKOB MEXaHI3M BIMSHHS KaTaln3aTopa Ha CKOPOCTh

XuMu4eckoil peakuuu. [Ipueaure npuMepsl KaTAIUTHYECKUX PEeaKLUi B METAILTYpIUU.

KOHTpOJ'H)HaSI pa60Ta MOXKET OBITH MpOBE€ACHA NUCTAHIIMOHHO B CUCTCME BHeKTPOHHOﬁ Cpe€ac 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 oreHKH 3HAHUI, YMEHUIT 1 HABBIKOB IO pe3yIbTaTaM IIPOBEICHUSI KOHTPOJIBHOH PaObOTHI HCIIONB3YIOTCS CIEAYIOINE

KPUTEPHUU:

Pesynbrar oLeHMBaHUA Kpurepuu onenku

«OTIMYHO» 3a moyHOe OBNANICHUE COJCPKAaHWEM yJIeOHOTO MaTepHaa, BiaJeHUE MOHATHIHHBIM arnapaTtoM, yMEHHUE
pelaTh IPaKTUYECKUE 3aJa4u, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopo1o» Ecnu cTyaeHT NOJIHO OCBOMII y4eOHBIM MaTepuall, BIaJeeT MOHATUHHBIM anmapaToM, OCO3HAHHO MPUMEHSET

3HAHUS ISl PEIICHUS MPAKTHUYECKHUX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO COZIepIKaHue U (popMa OTBETa MMEIOT HEKOTOPhIC
HETOYHOCTHU

«Y IOBJIETBOPUTETHHO Ecnu ctyneHT oOHapy)KWBaeT 3HaHHWE M MOHUMaHHE OCHOBHBIX IMOJIOXKEHUH ydeOHOro MaTepuana,
HO U3JIaraeT ero HeroJyiHO, HeMOoCIeJ0BaTeIbHO, JOITYCKAET HETOYHOCTH B ONpee/ieHUe TOHATUH, B TPUMEHEHUH 3HAHUH 1S
peIIeHUs TIPAKTHYECKUX 3a/1a4, HE YMEET JIOKa3aTeIbHO 000CHOBATh CBOU CYXKICHUS

«HeynoBneTBOopUTEIEHO» Ecnu ctyneHT umeeT pa3po3HEHHBIE, OECCHCTEMHBIE 3HAHUS, HE YMEET BBLICIATH TJaBHOE U
BTOPOCTETIEHHOE, JOMYCKAET OIIMOKH B ONpeiesieHre TOHATHH, HCKaKaeT UX CMBICT, OECIIOPSIIOUYHO U HEYBEPEHHO U3JIaract
MaTepua, He MOXKET MPUMEHSATh 3HAHUS ISl PELICHHS ITPAKTHYECKUX 3a7a4; 3a MOJIHOE HE3HAHUE U HETIOHUMaHUE y4eOHOTO
MaTepHaia WIn 0TKa3 OTBEYaTh

Kputepuu onenku sx3amena

Kputepuu onieHKH OTBETOB Ha SK3aMeHe, IPOBOAUMOM B YCTHOU (opme

Ornenka «OTINYHOY» CTAaBUTCS, CCIIH

- Ha TEOPETHYECKHE BOTPOCHI JaHBI Pa3BEPHYTHIE OTBETHI, IPH HEOOXOJUMOCTH U3JI0KEH MaTeMaTHUECKIA anmapar (popmMyIibl,
rpaduKy U T.J.) TPUBEAECHBI COOTBETCTBYIOLINE CXEMBbI, TaOIHIIbI, PUCYHKH U T.[., IPABUILHO pelIeHa 3a/1aua

- 00yHAarOIIUICS XOPOIIO OPUSHTUPYETCS B MaTepuale, BiaJeeT TEPMUHOJIOTHEN, MPUBOAMUT MPU-MEPhI, 000CHOBBIBAET,
aHAITM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PCHUS 110 aHAITM3UPYEMBIM SIBJIICHHSIM U TPOIeccaM, MPaBUILHO IPUMEHSET MOTyICHHbBIE
3HAHUS MPH PEIICHNH MPaKTHYeCKHX 3a1a4. OTBETHI 3JIaraloTcsl CBOOOIHO, YBEPEHHO 0€3 HCIOIb30BaHUs JIMCTA 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 XOpOoLIo, HO JOMYCKAeT OMIHOKY TpU GOPMYIHPOBKE, OMMCAHUH OTACIBHBIX
KaTeropuit

OrneHka «Y JIOBIETBOPUTEIEHOY» CTABUTCS, €CITH

- Ha TEOPETHYECKHE BOMPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

- 00y4aroImuiics ciabo OpUEHTUPYETCS B MaTepHalie, He MOXKET pPellaTh 3a7aud, HE MOXKET MPUBECTH MTPUMEP, 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.

KpuTepun orieHKH KOHTPOJIBHOM U (MITH) 3K3aMEHAIIMOHHOH paboTHI, MPOBOUMOM B TUCTaHIMOHHOH (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 WznarenscTBO, O, 371. 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. [C6opHuK 3agad o ¢pu3HIecKoi M.: MUCHC, 2007,
I'. Tyrns, I'.C. XUMHU: Y4eOHO-METOINYECKOe
Huxkonbckuit




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 |Bb.C. Bokmreiin, M.11. | Kpatkuii kypc ¢pusndeckoi M.: MUCHC, 2002,
Mennemies XUMHH: YIeOHO-METOINIECKas
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenpcTBO, TOA, 371. axpec
JI3.1 |B.U. I'peizynoB, J.®. | COopHHK 3ama4 10 GU3NIESCKOH M.: Vueba, 2003,
Cepxenko, B.A. XUMHH: yIeOHO-MeTOAnIecKas
[ITamoBa
JI3.2 | B.W. I'pbidyHos, JI.O. | Duznueckas XUMHuS: Hosotpouiik, 2000,
CeprkeHKO T1a00paTOPHBIA MPAKTHKYM
JI3.3 |E.B. Hedenosa ®uznyeckas xumus Y.1. H® HUTY "MUCuC", 2012,
XuMHuUecKasi TEpPMOTUHAMHUKA! http://elibrary.misis.ru; www.nf.misis.ru
1a00pATOPHBIA MPAKTUKYM
6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON ceTH « UHTepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
D3 | Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
I1.1 | Auruupyc Kaspersky Endpoint Security s 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Hasnauenue OcuHarenne

133 VYuebnass  ayauropust  jus  3aHsaTHi | Kommekt yaeOHON Mebenn Ha 56 MecT uiss 00yJaronuxcs,
JICKIIMOHHOTO THIIA, NPaKTHYECKUX | |  CTAMOHAPHBIA KOMIBIOTEP MJISI  [PErmojaBaTess C
3aHATUI BBIXOZIOM B HHTEPHET, MPOEKTOpP, KpaH HACTCHHBIH, JOCKa

aymutopHas MenoBas, BeO kamepa Logitech, xoxonkw,
nuneH3noHHsle  mporpamMmel MS  Office, MS  Teams,
antuBupyc Dr.Web.

134 Vuebnas  aymuropmst  uia  3aHATHH | KoMmekt ydaeOHoi Mebenn Ha 40 mMecT 1 oOydaromuxcs,
JICKIIMOHHOTO THIIA, OpaKTHYECKUX | |  CTAMOHAPHBIA KOMIBIOTEP AL MPErmojaBaTels C
3aHATUH BBIXOJIOM B MHTEPHET, MIPOCKTOP, SKPaH Ha IITaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nuieH3noHHele  mporpamMmel MS  Office, MS  Teams,
antuBupyc 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
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl 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 NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus 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

OcBoeHNE AMCIUIUTIHEI IPEIIoaraeT Kak MpoBeIeHIe TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaKk M pabOTy B 3IEKTPOHHOI
uHpopmarmonHo-o6pazosatensHoit cpene HUTY «MHUCuCy» (O3UOC), yacThio KOTOPOit HEOCPEACTBEHHO MpeJHAa3HAUYCHHOHN IS
OCYILIECTBIICHUS 00pa30BaTENBLHOTO TIpoliecca SBIsieTCs DIEKTPOHHBIN o0pa3oBartenbHblil pecypc LMS . On mo3Boisier
HCTIONIB30BATh CIICIMABHBIN KOHTSHT 1 3JIEMEHTHI JJIEKTPOHHOTO OOYUCHHUS U TUCTAaHIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.
LMS ucnons3yercst IpeuMYIIECTBEHHO U aCHHXPOHHOTO B3aUMOACHCTBIS MEXly YIaCTHUKAMH 00pa30BaTeIbHOTO IMporecca

HOCPEACTBOM ceTu «/HTepHeT».

YT00Bb!I 3PEeKTUBHO UCIIONIB30BATh BO3MOXHOCTH LMS, a COOTBETCTBEHHO M YCHEIIHO OCBOUTD TUCHHUILINHY, HYXHO:
1) 3aperucTpupoBaThes Ha Kypc. JJJist 3TOro Hy)KHO NMEPENTH IO CCHUIKE ... JIOTHH U IapoJib COBIAAAET C JIOTHHOM H IapoJIeM OT

naHoro kadouunera HUTY MUCucC;

2)B pyOpuKe «B Havan0» 03HaKOMHUTECS C COAEP)KAaHUEM Kypca, BOIIPOCAMH JUISl CAMOCTOSTEIBHOM OArOTOBKH, YCIOBUSIMHU
JIOIYCKa K aTTeCTAINH, GopMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/3K3aMeH), KpUTSPHUIMH OLICHUBAHUS 1 JIp.;

3)B pyOpuke « MoIynu», 3aX0/s B COOTBETCTBYIOIINE Pa3/IeiIbl H3ydaTh yIeOHbIe MaTepPHAIIbI, pa3MEICHHBIC IIperoaaBareneM. B
T.4. TI0JIb30BAThCS JIMTEPATYPO, pEKOMEHI0OBAaHHOI NperoaBaTesieM, Iepexo/is IO CChUIKAM;

4)B pyoprke «bubarorekay BO3MOKHO HOAOUPATH JUIS BBIOIHEHHS TMCBMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PadoTHl,
KypCOBBIE€ pabOTHI/TIPOEKTHI) INTEPATypy, pasmenienHyo B ObC HUTY «MUCuC;

5)B pyOpuke «3agaHus HyXHO 03HAKOMUTBHCS C COAEPKAHUEM 3aJaHuUsI K MICbMEHHOM paboTe, CPOKaMHU CHAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBII€HHBIC CPOKH BBIIOIHNTH paboTY(bl), TOATPY3HUTH 31€Ch )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATH (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHue TpeaMeTa (CokpanieHHo), rpymmna, @O, nata akryanu3anuu (TIpy MOBTOPHOM Pa3MEIICHHH)).
Hanmpumep, Oxonomuka Meanos .M. BMT-19 20.04.2020. Eciu paboTta cogep>XuT pUCYHKH, (POPMYIIBL, TO C IENBI0 COXPAHEHUS

(hopmatupoBaHus ee HYKHO oArpyxath B pdf popmare.
Pabota, noarpyxaemas 1uisi IPOBEPKH, JOJDKHA:

- COIEPKATh BCC CTPYKTYPHBIC DJIEMCHTHI: TI/ITYJIBHI)IfI JIMCT, BBEACHUE, OCHOBHYIO YaCTh, 3aKJIFOYCHUEC, CIMCOK HCTOYHUKOB,

HPUIIOKEHUS (TIPU HEOOXOJMMOCTH);
- ObITH OpOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBateib B TEUEHNE YCTAaHOBIEHHOTO CpOKa (He OoJiee JecsTH JHEH) MpoBepsieT paboTy U pa3MeIacT B KOMMEHTaPHIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT KaK MOJIOKUTENbHBIE CTOPOHBI pabOoTEI, Tak 3aMedanus. [Ipn Hanuauy B peneH3un
3aMeuaHHi U peKOMEHIAIHi, HY>KHO BHECTH MOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO AJIS MOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 3@ CPOKAMH, B TEUEHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIeHHN CPOKOB, YKa3aHHBIX
HpEToAaBaTeIeM BO3MOXKHOCTh MOATPY3UTH PAOOTY OCTAETCsI, HO CHCTEMA BBIBOJANUT COOOIIEHNE O HapyIICHHN CPOKoB. I1o

OKOHYaHUH CEMECTpPa MOATPY3HUTh pabOTy HE MOTYIHUTCS;

6)B pyopuke «TecTbDy MPOWTH TECTOBBIC 3aAaHHsI, OCBOMB COOTBETCTBYIOIINI MaTepual, pa3MelCHHbIH B pyOpuke « MoIyinn»;

7)B pyOpuke «OLeHKM» OTCIICKIBATH CBOIO YCIICBAEMOCTH;




8)B pyopuke «OOBSIBICHUS» YATATh OOBSABICHHUS, pa3MelllaeMble IPerofaBaresieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0CyXACHHD» CO37aBaTh 0OCYKICHHS U YIaCTBOBATh B HUX (0OCY)KIArOTCs OOIIME MOMEHTBI, BHI3BIBAIOIIIHE
BOITPOCHI y OOJBIIMHCTBA TPYMIIED). JlaHHAs pyOpHKa TakKe MOKET OBITh HCIIOJIb30BaHa IS B3ANMHOU IIPOBEPKH;

10)IpoSIBIATE peryaspHYI0 aKTHBHOCTD Ha Kypce.

IIperMyIieCTBEHHO A7l CHHXPOHHOTO B3aUMOJAEHCTBHUS MEXAY YIaCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca MOCPEICTBOM CETH
«HHTepHer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIIEHHO HCIONIB30BATh €r0 BO3MOKHOCTH HY)KHO
YCTaHOBUTH Npriiokenne MS Teams Ha nepcOHANBHBINA KOMITBIOTEp 1 TenedoH. CTapocTaM HY)KHO co3aath rpymmy B MS Teams.
VY4acrue B rpyne no3BoJser:

- CIIyLIATh JEKLUY;

- paboTaTh HA MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOaBaTeNIeM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAs HA €T0 BOIIPOCH B O0IIEM JaTe IPyMIsl B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIIECTBIIATH COBMECTHYIO PabOTy Hal JOKyMeHTaMHu (BKianka «Daitisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCETJia padoTaTh ¢ BKIIFOYEHHOW KaMepOoH.
HcknogeHne — eciiu MperoAaBaTellb MONPOCUT OTKITIOUYUTh KaMepbl U MUKPO(OHEI B ¢BsA3U ¢ OonbImnMu noMexamu. Ha aBatapkax
JIOJDKHBI OBITh MCKIIFOUUTENFHO JIENOBBIe (hOTO.

ITpu nmpoBeneHNH JISKITMOHHO-TIPAKTHYECKAUX 3aHATHI BEIETCs 3aIliCh. DTO AaeT BO3MOXKHOCTE TPOCMOTpA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IPHUCYTCTBHS Ha HEM WM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHally U 3aHOBO €ro MIPOCMOTPETE.




