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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

Bbnoxk OIT: b1.0

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 | AHamuTHYeCKas TEOMETPHUS M BEKTOpPHAs ayreOpa

2.1.2 | Xumus
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeauIecTByoIIee:

2.2.1 | AHamuTH4ecKas XUMHUS U GU3UKO-XMMHUIECKHE METOIbI aHAIN3a

2.2.2 | Xumuyeckas TEXHOJOTHUS OJIUMEPHBIX COSAMHEHHHA

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 OKPYKAaKIeM MUpe, OCHOBBIBAsICh HA 3HAHUSIX O CTPOEHUHU BelllecTBa, PUpPo/e
XHMHYECKO# CBSAI3M U CBOICTBAX PA3JIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COENHEHH, BEIIECTB U MATEPHAJIOB,
OCYLIECTBJISITh MO/IEJTUPOBAHNE, AHAJIM3 M IKCIIEPUMEHTBI B IeJISIX MPOBeIeHUsl 1eTATbHOT0 UCCIIeT0BAHNUS /I PelIeHusT
3aja4 B npogeccCHOHAJIBLHOM 001acTH

YMmerb:

OIIK-1-Y1 BiusTh Ha CKOPOCTh XMMUYECKON PEAKIIUHN U CMEIIEHUE XUMUUE-CKOI'O 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

YMmerb:

OIIK-2-Y1 Meronamu 1abG0paTOPHOTO HCCIIECNOBAHHS CKOPOCTH XMMHUYECKUX PEaKInii; MOCTPOeHHUs (Pa3oBbIX TUarpaMM; H3ydeHHS
COCTOSIHUST pAaBHOBECHS

Baanernb:

OIIK-2-B1 Bnaners: MeToaMy TEPMOJUHAMUYECKOTO aHATIN3a XUMUYECKOT0 IIpolLecca

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHIui pecypcsl padoTsl

Pazgen 1. Xumunueckast
TepmoanHamMuKa. IlepBblii
3aKOH TePMOAMHAMHKH.
Bropoii 3axon
TepPMOAMHAMHUKH.




1.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM
kypce:Beenenue. IIpeamer u
conepkanue Gpu3ndeckoi
xuMuu. OCHOBHBIE pa3fiebl.
Hctopus pa3Butus
(uznyeckoit xumMuu. MeTosl
(u3MUeCcKOi XUMHU:
TepMOANHAMIYECKUIA,
CTaTUCTHYECKUH U
KBaHTOBOMEXaHUYECKHH.
3HavyeHue Gu3nIecKoit
XUMHUH I

metatypruu. /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J12.3
01030233

1.2

[IepBblit 3ak0H
TepMoIuHaMuKu. OCHOBHBIE
MTOHATHUS TSPMOTUHAMUKH.
DYHKINUU COCTOSIHUS U
(hyHKIMH poriecca.
BHyTpeHHsIs sHEpTHs,
SHTAJIBINS, TEIUIOTa, padoTa.
AHaNUTHYECKOE BBIPAKECHUE
MIEPBOro 3aKOHA
TEPMOIMHAMUKH.
TemnoeMKoCTh. 3aBUCUMOCTH
TEIIOEMKOCTH OT
Temreparypbl. TermioBsie

3P HEKTH XUMHYECKHX
peaxuuii. 3akoH I'ecca.
TemnoTe! 06pazoBanus,
CrOpaHusl, arperaTHbIX
IIPEBPALICHUN, PACTBOPEHUS,
HeWTpanu3aluu.
3aBUCHUMOCTH TEIIJIOBOTO

s deKTa peakiui OT
TeMIIEpPaTyphl. Y paBHEHUE
Kupxrooa. /JIex/

OIIK-2-B1
OIIK-1-Y2

1.1
JI1.3J12.2
01030233




1.3

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
3NIEKTPOHHOM Kypce:Bropoit
3aKOH TePMOJHHAMHUKU.
[Ipoueccel
CaMOIPOU3BOJIbHBIE,
oOpaTHMBIe 1 HEOOpaTHMEIE.
HanpasienHocts
CaMOMNPOU3BOJIbHBIX
MIPOLIECCOB B TIPHPOJIE.
TepmoanHamuueckast
BEpOATHOCTH. PaBHOBECHE
Kak HauboJiee BEPOSITHOE
COCTOSIHHE CHCTEMBI.
AHanuTHYecKOoe BBIpAXKEHHE
U (opMyaHpOBKa BTOPOTO
3aKOHA TEPMOJHMHAMHUKH.
OHTponus Kak Mepa
BEpOSITHOCTU. Brruncnenue
W3MEHEHUS SHTPOINUU B
Pa3IHMYHBIX IIPOIIECCAX.
TepmoanHaMuyeckue
(hYHKIWY U CBS3b MEXKIY
HIUMH. CBOOOIHAS SHEPTHS
[IPU IOCTOSSHHOM 00BeMe
(aneprus ['enbMronsua) u
IIPY IOCTOSIHHOM JIaBJIEHUU
(aneprust [m60ca) kak Mepa
pabotocmnocobHOCTH
CUCTEMBI U KpUTEpUH
HAaIpaBJIEHHOCTH Iporecca.
3aBUCUMOCTb J1aBJICHUS
HACBIIIEHHOTO Mapa OT
TeMIIepaTypbl. Y paBHEHHE
Knaysuca-Knaneiipona. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-Bl1

J1.1
JI1.3J13.1
01030233

1.4

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTpOHHOM Kypce:llepBbiii
3aKOH TEPMOIUHAMHUKH.
Pacuer pabotsl raza B
pa3IUYHbBIX
TEePMOANHAMHYECKAX
mporieccax: u300apHOM,
U30XOPHOM, H30TEPHUECKOM,
anuabataoM. [TonsTre
MOJISIPHOM U yJIeNIbHOU
termnoemkocreit. /Cp/

OIIK-2-31
OIIK-2-B1
OIIK-1-Y2

J1.1
JI1.3J13.1
013233

1.5

Nel 3akon I'ecca. Pacuer
TEIUTOBBIX 3P PEKTOB
peaxkiuu. DHTaTbIUIHBIN
(baxTOp. 3aBUCHMOCTB
SHTAJIBIIMU OT TEMIICPATYPHI.
3akon Kupxrodda. /TIp/

OIIK-2-31
OIIK-1-Y2

J1.1
JI1.3J13.1
01090233

P5

1.6

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
2JIEKTPOHHOM Kypce:BTopoit
3aKOH TEPMOJHHAMUKH.
OHTPONUHHEI (hakTop.
W3MeHeHue SHTpOIUU B
CIIOKHBIX (pu3MKO-
XHUMHYECKHX Ipoleccax.
3aBHCUMOCTb SHTPOIIUU OT
Temreparypsl u oobema. /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J13.1
0103233




1.7

Ne2 Dueprus ['n60ca.
Oueprus ['enbMroba.
Hampasnennocth
XMMHYECKUX IPOIECCOB.
3aBUCUMOCTD OT
HE3aBHCHMBIX I1apaMEeTpPOB.
KonTpomnsras padora Ne

1. /Mp/

OIIK-2-31
OIIK-2-B1
OIIK-1-V1

JI1.1J11.3
3233

P6

1.8

OmnpenenexHue TemIoThl
pactBopeHus Oypsi /J1a6/

OIIK-2-31
OIIK-1-Y2

1.1
JI1.3J13.2
JI3.3
013233

pabota B
napax

P1

1.9

CamocTosTensHOe U3yUeHne
y4eOHOro MaTepuaia B
JIIEKTPOHHOM
Kypce:CnencTBust u3 3aKoHa
I'ecca. Pacuer
TEPOAUHAMUYECKUX (PyHKIMH
IPY CTAHIAPTHBIX

yenosusix /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
0103233

1.10

Ne3 CamocTtosiTensHoe
u3ydeHue yueOHoro
MaTrepHaia B 3JIeKTPOHHOM
Kypce:TepMoaMHaMUYECKUH
aHaJIM3 PeaKitu.
[pakTHyeckoe MpuMeHeHNE
3akoHa Kupxrodda. Pacuer
(hyHKIUMI Yepe3 MOCTOSIHHBIE
UHTETPUPOBAHUSL.
Hcnonb3oBaHue NporpaMmsl
Excel. /TIp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

3aHsTHE B
rnapax B
KOMITBIOTEPH
OM KJ1acce

P7

Pasgen 2. Xumunueckoe
paBHOBecHe.

2.1

KoncTanTa paBHOBECHs U
CIIOCOOBI €€ BBIPA)KCHHUS.
TepmoanHaMU4ecKuil BHIBOJ
3aKOHa JIEHCTBUS Macc.
Pacuer cocraBa paBHOBECHOI
CMECH U BBIXOZIa TIPOAYKTA.
XHUMHUYECKUE peaK U B
TeTEPOreHHBIX CUCTEMAX.
KoncranTa paBHOBecus
reTepOreHHOH PEaKIIMU.
JlaBneHue nucconuanu.
YpaBHEHHE U30TEPMBI
XUMHYECKOM peakiuu.
3aBUCUMOCTH KOHCTAHTBI
PaBHOBECHS OT TEMIEPATYPHI.
‘YpaBHeHME U30XO0PbI U
u300aps! peakiun. /JIex/

OIIK-2-31
OIIK-2-V1
OIIK-2-B1
OIIK-1-Y2

JI1.1J11.2
JI1.3J13.1
013233

2.2

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
JIEKTPOHHOM
kypce:Temnoas Teopema
Hepnucra. IToctynar [1nanka.
Beruncienre abcomOTHEIX
3HadyeHuil sHTponuu. Pacuer
paBHOBecHI IO TabIuIaM
CTaHAAPTHBIX 3HAYECHHUH
TEPMOJIMHAMUYECKUX
¢ynxnnit /Cp/

OIIK-2-31
OIIK-2-B1

1.1
JI1.3J12.1
01030233




23

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM

Kypce: XuMHUYECKOe
paBHOBecHE B
OJJHOKOMIIOHEHTHBIX
CHCTeMax M MPOCTHIX
cmecsx. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

24

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

OIIK-2-31
OIIK-2-Y1

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

pabota B
napax

P2

2.5

CaMOCTOATEIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM Kypce:Pacuer
COCTaBa PaBHOBECHOM CMeCH
Ta30B IIPH H3MEHEHUN
TeMIIepaTyphl U 00IIEro
nasieHns. CMeleHune
XHMHYECKOTO PaBHOBECHS T10
npunnuny Jle-Illarense. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.2
J1.3
0103233

Pa3gen 3. Teopus
PacTBOPOB.

3.1

CamocTosTenbHOE H3ydeHNe
y4eOHOTO MaTeprana B
JJIEKTPOHHOM
Kypce:PacTBopbl
HE3JIEKTPOIIUTOB.
INapuuanbHble MOJISIPHBIE
BEJIMYMHBL. Y paBHEHUS
I'n66ca-/Irorema. MneansHbie
pactBopsl. Paz6aBneHHbIe
pacTBOpHL. 3aKOHBI
pa30aBIEHHBIX PaCTBOPOB.
PacTtBoprMOCTE I'a30B B
JKUIKOCTSIX. 3aKoH [ 'eHpH.
PacTBOpHMOCTE ra3oB B
MeTaiiax. 3akoH Payss.
3aKOH pacnpee/eHUs.
CoBepIleHHbIE PACTBOPBHI.
XUMHYECKUH OTEHIUAI
KOMITOHEHTA COBEPIICHHOTO
pactBopa. PeanbHble
PacTBOpHL.
TepmomuHamMuYeCKas
aKTUBHOCTB. MeTO/IbI
omnpeneneHus akTUBHOCTH
KOMIIOHEHTOB

pactBopa. /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J12.1
013233

32

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce: Teopust
pactBOpoB. PaBHOBecHe
MEXJy pacTBOPOM U IapoM
pactBopuTens. 3akoH Payns,
3aKkoH 'eHpu, cnencTBus.
Bripaskenus: KOHIIEHTpaun
pactBopos. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.2
JI1.3J12.1
013233

33

CaMocTOATeNIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
HIIEKTPOHHOM
kypce:IlapunanbsHbie
MOJIBHBIC BEIMYMHBI. 3aKOH
I'n66ca-drorema. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.2
J1.3
01030233




34

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JIEKTPOHHOM
Kypce:BoipaxeHnue
KOHLIEHTpaluil pacTBOPOB.
Pemenune pacueTHsIx

3amad. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

3.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:Pacuer
3a7a4 Ha MOHIDKEHNE U
MOBBIIICHUE TEMIIEPaTyp
3aMep3aHus U KUMEHUs
pactBopos. [Ipumenenue
3akoHOB ['eHpu u

Payms. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1 JI1.3
013233

Pa3nen 4. ®a3oBbie
paBHOBecHSs B
MHOTOKOMITOHEHTHBIX
cucTemMax.

4.1

OcHoBHBIE IOHATHUS: (a3a,
KOMITOHEHT, YHCIIO CTEIeHe!
cBoOobI. [IpaBwiio a3
I'm66ca. Auarpamma
COCTOSTHHS
OJIHOKOMIIOHEHTHOMN
cucremsl. TepMuueckuil
aHanu3. Kpusbie
oxnaxaeHus. /Jlex/

OIIK-2-31
OIIK-2-B1

1.1
JI1.3J12.1
01030233

4.2

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOTO MaTeprana B
9JIEKTPOHHOM
Kypce:IuarpaMmbl
JIByXKOMIIOHEHTHBIX CUCTEM:
C IIOCTOM IBTEKTHUKOI; C
OTpaHUYEHHON U
HEOTrpaHUYEHHON
PacTBOPUMOCTEIO B TBEPIOM
COCTOSIHUH; C 00pa30BaHUEM
YCTOWYUBBIX U
HEYCTOMYMBBIX XHMHUIECKUX
COCIUHEHUH.
TpexKOMIIOHEHTHbIE
cucrembl. Yuenue KypHakosa
1 (pHU3NKO-XUMHIECKIH
anamms /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J12.1
013233

43

Ned Xumudeckoe paBHOBECHE
B JIByXKOMITOHEHTHBIX
cucremax. ®a3oBble
npuarpaMmmsl. [Toctpoenue u
UHTEepIpuTanus GpasoBbIx
nmuarpamu. /TIp/

OIIK-2-B1
OIIK-1-Y1

1.1
JI1.3J12.1
010233

pabota B
rpynmnax

P8

44

IMocTpoeHue quarpaMmbl
[IJIABKOCTH CUCTEMBI
Ha(TaTHH-
nmudennnamu /J1a6/

OIIK-2-31
OIIK-2-Y1

J1.1

JI1.3J12.1J13.

2
01030233

pabota B
rpymmnax

P3

4.5

CaMoCTOsITENbHOE N3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
kypce:IIpiuMenenue npasuia
pbluara K perieHuro
mpakTHdecKux 3ana4 /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J12.1
013233




4.6

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JIEKTPOHHOM Kypce:UreHue
JiMarpaMMsl "Kerne3o-
LEMEHTHT". TOCTPOCHUE
KPHBBIX OXJIaXKJEHUs,
pemrenwne 3anad. /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J12.1
01030233

Pasgen 5. OcHoBBI
CTATHCTHYECKOM
TepPMOANHAMHUKH.

5.1

CamocTosTeNnbHOE U3y4YEeHNE
y4eOHOTO MaTeprana B
3NIEKTPOHHOM
kypce:CraTucTHYeCKUit
TepMoauHaMuka. dazoBoe
MIPOCTPAHCTBO. 3aKOH
pacnpenenenus bonapimana.
Pacnpenenenue Monexyn
ras3a 1o IMIIyJIbcaM 1
KOOpAWHATaM. 3aKOH
pacrpeeneHus SHepriu 1o
CTEIEHSIM CBOOOIBL.
KBanToBas Teopust
TEMI0EMKOCTH.
Craructuueckas cymma
cocrosgHuil. CTaTUCTUYECKUI
Bec. CyMMBI COCTOSHUM
MOCTYIAaTENbHOT O,
BpaIIaTeNbHOTO U
KOJIe0aTeIbHOTO JBIKECHHH.
DNeKTpOHHAas cyMMa
cOCTOsIHUH. Brrunciienune
TEePMOANHAMUYECKAX
(yHKIMI 1 KOHCTAHTEI
PaBHOBECHS C
HCTIONTE30BAaHUEM CYMM
cocrostauit. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
010233

52

CamocTosTensHOe U3yUeHUE
y4eOHOr0 MaTepHaia B
AIIEKTPOHHOM
Kypce:CtaTucTiuueckuit
pacder MOJISIpHOH
TermtoeMkoctu. /Cp/

OIIK-2-B1

JI1.1J11.3
013233

53

CamMocTosITeTbHOE U3ydeHHE
y4eOHOTO MaTepraia B
JJIEKTPOHHOM
Kypce:Penienue 3aga4 mno
CTAaTHCTHYECKON
TepMoauHaMuke [u66ca u
Bonpnmana.

JlomManrHsis KOHTPOJIbHAS
Nel /Cp/

OIIK-2-31
OIIK-2-V1
OIIK-2-B1
OIIK-1-Y2

JI1.1J11.3
010233

KM1

54

sK3amel /3auét/

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

JI1.1JI1.3

KM3

Pazneu 6. Daekrpoxumus




6.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM
kypce:PacTBopsl
AJIEKTPOJIUTOB. DHEPTUs
KPHCTAJUTMYECKOH PEIICTKH
SHEPTHS COJIFBATAIIMN HOHOB.
CusbHble U crnalbie
ANIEKTPONUTHL. AKTHBHOCTB
anexTponuToB. MoHHas cra
pactBopa. CriocoOb1
OIpeeIeHHUs

KO3 PHUIHUEHTOB aKTUBHOCTH
anextponuToB. /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J13.1
01030233

6.2

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
AIIEKTPOHHOM
Kkypce:PactBopsl
JNIEKTPOIUTOB. DHEPTHUs
KPHCTAJUTHYECKON PEIICTKH 1
SHEPTHs COJIbBATAIIMN HOHOB.
CuneHsle U c1a0ble
AIIEKTPONUTHL. AKTHBHOCTb
anekTponuToB. MoHHas cuia
pactBopa. Crioco0b!
OIIpeeIICHUS

K03 PHUIHEHTOB AKTUBHOCTH
anextposuToB. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1JI1.3
0103233

6.3

CaMOCTOSTENIbHOE U3YUEHHE
y4eOHOTO MaTeprana B
3NIEKTPOHHOM
Kypce:YenbHas u
SKBHBAJICHTHAS
3NIEKTPOIPOBOJHOCTH U UX
3aBUCHMOCTb OT
KOHIICHTPAIIHH.
IToaBM>XHOCTH HOHOB. 3aKOH
Konbpayma. Yucna
nepenoca. IIpakrudeckoe
HCTIONTb30BAaHHUE H3MEPEHUS
anexTponpoBogHoctu /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J13.1
013233

6.4

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOTO MaTepHaia B
HIIEKTPOHHOM
Kypce:DIeKTPOIBIKYIINE
cwibl. Bo3HUKHOBEHHE
Pa3sHOCTH MOTECHIHAIOB Ha
rpaHuIle pasaena ¢as.
JIBOITHOI 35eKTprUecKuit
cnoil. TepmoanHammka
TaJIbBAaHMYECKOTO 3JIEMEHTA.
Tunsl 21€KTPOJI0B.
DNeKTPOJHbIE TOTEHIIUATBI.
CraHIapTHBIC TOTCHITHANEI.
Psn manpsoxenmii. /Cp/

OIIK-2-31
OIIK-2-B1

1.1
JI1.3J12.1
01030233




6.5

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
JIEKTPOHHOM Kypce: Turmbl
raJbBaHUYIECKUX 3JEMECHTOB!
XUMHYECKHUE,
KOHIIEHTPAIIMOHHBIE.
Jucddy3noHHEI TOTEHIHAT.
Omnpenenenue
TEPMOJMHAMHYECKHX
apaMeTpoB ITyTeM
n3mepenns JJIC. Kunernka
3JIEKTPOJIHBIX TPOLIECCOB.
Onexrponus. [loxspuzauns.
IMepenanpsoxenune /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J13.1
01030233

6.6

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM
Kypce:DIeKTPOXUMUSL.
DNEeKTPOIPOBOTHOCTh
anexTpoauToB /Cp/

OIIK-2-31

J1.1
JI1.3J13.1
0103233

6.7

CamMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
Kkypce:Dnexkrpoxumus. DJC
raJbBaHUYECKOT0 HJIEMEHTA.
Pacyer TepMoAnHaMUYECKUX
BenuunH MetogoM DJIC /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J13.1
012233

6.8

CaMocTOATeIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM Kypce: OCHOBBI
TEOPHH IIEKTPOIUTHIECKOI
nucoonuaryu /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
0103233

6.9

CaMocCTOsITeIbHOE H3YYCHUE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
Kypce:Teopernueckue
OCHOBBI PabOTBHI
rajgbBaHHYECKHX
anemeHToB. /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1J11.3
0109233

6.10

CaMocTOATeIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
AIICKTPOHHOM
kypce:Teoperuueckue
OCHOBBI IIPOLIECCOB
OKHCJICHHUSA-
BoccraHoBieHus. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
0103233

Pazgen 7. Juddysus

7.1

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce: SIBieHns
TepeHoca B razax, TBEpABIX
Tenax, xKugKoctax. Teopus
nmuddy3uu. 3akonsr Ouka.
CBs13b KO3 PHITHEHTOB

1 dy3nn ¢ TOABIKHOCTEIO.
Mexauuszm auddy3uu B
TBEPJBIX TeIax U

xunkoctsx /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1 JI1.3
013233

7.2

CaMOCTOSTENIBHOE U3YUEHHE
y4eGHOT0 MaTepHana B
3JIEKTPOHHOM

kypce: duddysus. Pacuer
ko3¢ ¢unuenta quddy3um.
Bsizkocts /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1 J11.3
013233




7.3

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
AIIEKTPOHHOM KypCe:poIib
nporecca TudpPpy3un B
MPOU3BOICTBEHHBIX
nporieccax. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

Pa3gen 8. IloBepxHOCTHBIE
SIBJICHUS U aJcopouus

8.1

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3JIEKTPOHHOM

Kypce: AcopOIvs Ta30B Ha
TBEPIBIX
HOBepXHOCTAX.OCHOBHBIE
onpeneneHus. Biusaue
MOBEPXHOCTHOTO CIIOS HA
TEPMOJMHAMHYIECKHE
CBOMCTBa reTepOreHHbBIX
cucreM. Teopust agcopOIms
Jlanrmiopa. AncopOrms u3
cMecH razoB. AncopOuus u3
pacTBopoB. MosekyisipHas u
AKTHBHPOBAHHAS
ancopouus. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1JI1.3
013233

8.2

CaMocCTOosITeNTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
IIEKTPOHHOM
kypce:IlonmumonexkynspHas
ancopbuus. KanunnspHast
koHzeHcanus. CTpoeHue
aZCOpOIIMOHHBIX CIIOEB.
Terutora afgcopOIHH.
AncopOIyst Ha TIOBEPXHOCTH
JKUJKOCTH. Y paBHEHUE
I'u606ca. YpaBHeHue
IumkoBckoro. 3aBUCHMOCTB
MOBEPXHOCTHOTO HATSHKEHUS
0T cocTaBa PacTBOpA.
[MonsiTue o xpomarorpaduu.
IToBepXHOCTHEIE SIBIICHUS B
metayutypriu /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1J11.3
01030233

8.3

CamocTosTensHOe U3yIeHNE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
Kypce:Ancopbuus. Pacuer
kodduimenta aacopOum.
I'paduyeckuii MmeTox
OTIpeeIeHAs

ancopbrmu /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1 JI1.3
013233

8.4

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:IloBepxHOCTHOE
HaTsKEHUE. Y paBHEHHE
Iumkosckoro. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

8.5

CamocTosITeNnbHOE H3YYeHHEe
y4eOHOTO MaTeprana B
SIIEKTPOHHOM

Kypce: AncopOriys MEeTo/ bl
pacuera ko3¢ dunreHTa
aacop6umu. /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1J11.3
010233




8.6

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
ANIEKTPOHHOM Kypce:Pacuer
MOBEPXHOCTHOTO
HATSOKEKHUS. 3a7a4d 110
YpPaBHEHHUIO

[umkosckoro. /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
013233

8.7

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:Teopernaeckue
OCHOBBI T€TEPOTCHHBIX
peakuuii /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J12.1
0103233

8.8

CaMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
Kypce:CaMOCTOSITeNbHOE
u3ydeHue y4eOHoro
MarepHaia B 3JIeKTPOHHOM
Kypce:BiusHue ckopocTu
a/icopOLK Ha CKOPOCTb
TEXHOJIOTHYECKAX
nporecco. /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J12.1
013233

8.9

CamocTosTensHOe H3yUeHUE
y4eOHOTO MaTepHaia B
AIIEKTPOHHOM
Kkypce:CrocoOb! TOBBIIEHUS
Y TIOHM)KCHHUS
MOBEPXHOCTHOTO HATSDKCHUS.
CBsi3b OBEPXHOCTHOT'O
HATSOKCHUS U

aacop6oumu. /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J12.1
01030233

Pa3nen 9. Xumuueckas
KHHETHKA U KaTaJIn3

9.1

KuHeTrnka roMOreHHbBIX

peakuuii. CKOPOCTh peaKluu.

MonekynsapHOCTb U MOPSII0K
peaxuuu. 3aKoH JIeHCTBHS
Macc ¥ KHHETHIECKHUe
YpaBHEHUSI peaKIuu.
KoncranTa ckopoctu.
Peakiun nepBoro, BTOporo u
TpeTbero mnopsaka. /Jlex/

OIIK-2-31
OIIK-2-B1
OIIK-1-Y1
OIIK-1-Y2

JI1.1J11.2
J1.3
013233

9.2

CaMocTOATeNIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
JIEKTPOHHOM Kypce:MeTonbl
OIIpEeAEIeHHS IOPAAKA
peakiy. 3aBUCHMOCTh
CKOPOCTH PEaKINH OT
TeMIIepaTyphl. Y paBHEHUE
Appennyca. DHeprust
akTuBanuu. Teopus
AKTHBHBIX COyTapeHHH.
Iennste peakmmu /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.2
J1.3
01030233




93

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
JIEKTPOHHOM
Kkypce:Kuneruka
reTeporeHHbIX peaKiuil.
I'eTeporennsle peakuuu B
METaJLTypruuecKoM
MPOU3BOJICTBE.
MHoroctaauiHOCTh
nporeccoB. BaenHss
Macconepenada. CKkopocTs
Maccomnepeayu.
[Ipumenenue Teopuu
pasmeproctH. [1-Teopema.
Kpurepuu nono6us.
BHyTpennsist Macconepenaya.
Tonoxumuyeckue

peakuuun. /Cp/

10

OIIK-2-31
OIIK-2-B1

JI1.1J11.2
J1.3
01030233

9.4

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:Kunetuka
KPUCTAJUIU3ALH.
CoBpeMeHHast Teopust
00pa3oBaHMA 3apO/IBIIIA.
Teopus ¢urykTyarum.
TepmonnHamuueckue
YCIIOBHS BOSHUKHOBEHHS
chepuieckoro
3apogpima /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.2

JI1.3J12.1J13.

1
010233

9.5

Karanu3. O0mue cBolicTBa
Karanu3aTopoB. ['oMoreHHbII
Karanu3s. I'ereporeHHslil
kaTtanu3. OCHOBHBIC TEOPUH
karanu3a /Cp/

OIIK-2-31

1.1
JI1.3J12.1
010233

9.6

CamMocTosITeNnbHOE N3yUeHHE
y4eOHOTO MaTepraia B
9JIEKTPOHHOM

Kypce: Xumudeckas
KUHETHKA. Pacuer KOHCTaHThI
CKOPOCTH M TOpsiKa
peakuuu. ['padpuueckuii
meton /Cp/

OIIK-2-31
OIIK-2-Bl1

J1.1
JI1.3J12.1
012233

9.7

No5 Kunernka. Dueprust
AKTHUBAIINH, BIHUSHIE
TeMIIepaTypbl Ha CKOPOCTh
peakunu. Kunernka
CITOHBIX peakiuii /T1p/

OIIK-1-Y1
OIIK-1-Y2

JI1.1J11.3
010233

P9

9.8

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM
Kypce:BBIpa)KeHHEe CKOPOCTH
peaKIiy Ha OCHOBE 3aKOHA
JIEHCTBYIOLIMX Macc.
Omnpenenenue nopsaka
peakumu /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1 J11.3
012233

9.9

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:IIpumeHenue
KaTaJIM3aTOPOB B
NPOMBIIUIEHHOCTH. OCHOBBI
OHMOIIOTHIECKOTO
(hepMEHTATHBHOTO KaTann3a.
CrapeHue TBepAbIX
karanu3atopos. /Cp/

OIIK-2-31
OIIK-2-B1

J1.1

JI1.3J12.1J13.

1
01030233




Pazgen 10.
TepMoauHaMuKa
Heo0paTHMBIX NIPOLIECCOB

10.1

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
Kypce:OCHOBHBIE
OTIpEIEICHHUS.
TepmoanHaMuyeckue
YpaBHEHUSI IBMKEHUS
Omnzarepa. OCHOBHbIE
nocrynatsl. [lepeHoc yepes
6aprep. Teoperuueckoe
obocHOBaHUE
TEPMOTUHAMUKHU
HEOOpaTHUMBIX

nporieccos /Cp/

OIIK-2-31
OIIK-2-B1

J1.1
JI1.3J12.1J13.
2
0103233

10.2

OmnpeneneHre CKOPOCTH
peaxkuuu HoaupoBaHus
arerona /J1a6/

OIIK-2-31
OIIK-1-Y2

J1.1
JI1.3J13.2
013233

P4

Pa3gen 11. MoJieky/sipHble
CIEKTPBI

CamMocTosATenbHOE H3yYeHUE
y4eOHOTO MaTeprana B
3NEKTPOHHOM Kypce:Obmas
XapaKTepUCTHKA
MOJICKYIISIPHBIX CIIEKTPOB.
BpamarenbHble CIeKTpBI.
Brruucinenrne MOMEHTOB
WHEPLHU U MEKIYaTOMHBIX
paccrostanii. Konebanus
aTOMOB B MOJIEKYJI€.
I"apmoHunyeckue u
aHTapMOHHYECKHE
konebanus. KonebareapHo-
BpalaTeibHble CIIEKTPHI.
CrieKTpbl KOMOWHAIIMOHHOTO
paccestaust /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1J11.3
0109233

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3IIEKTPOHHOM

Kypce: XapaKTepucTHKa
METOJIOB CIIEKTPAIbHOTO
ananusa /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1JI1.3
013233

CaMocTosITeNnbHOE N3YUeHHE
y4eOHOTO MaTepHaia B
3IIEKTPOHHOM
Kypce:CTpoeHHe BelecTBa.
DHepreTuveckas cxema
ctpoerus aroma /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1J11.3
01030233

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM

Kypce: ATOMHbIE U
MOJIEKYJSPHBIE CHEKTPBI.
KonTponbnas padbora No

2 /Cp/

OIIK-2-31
OIIK-2-B1

JI1.1JI1.3
013233

CaMocTOsITeIbHOE H3YdeHUE
y4eOHOTO MaTepHana B
3JIEKTPOHHOM Kypce:Ponb
MOJIEKYJIIPHOM
CIIEKTPOCKOINHUH B Pa3BUTHU
HPOMBIIIEHHOTO
npou3sBoacTBa.JJoManrHss
KOHTpOJIbHAs paboTa

Ne2 /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-Y2

JI1.1 J11.3
012233

KM2




11.6 3auer /DKk3amen/ 2 6 OIIK-2-31 JI1.1 J11.3 KM4
OIIK-2-Y1
OIIK-2-B1
OIIK-1-¥1
OIIK-1-¥2
Pasgen 12. IloaroroBka K
KOHTPOJbHBIM
MepOnpUsSITHM U
BBINOJIHSIEMBIM padoTamM
12.1 O0BeM yacoB 2 16
CaMOCTOATEILHON paboThHI Ha
noarotoBky k KM /Cp/
12.2 O0ObeM yacoB 2 18
CaMOCTOSITENILHOM paboThI Ha
nmoarotosky k BP /Cp/
5. ®OHJI OIEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITEJILHOI MOArOTOBKH
Kon KonTponsHoe rlfllz{()];ef;lfsdme B
KM MepOTpUATHE bt pL£ OMPOCHI JJIs1 TOJITOTOBKU
KOMIIETEHIIMI
KM1 koHTponbHas padora | OIIK-1-V1;0IIK-1- | lomamnissas koHTponbHas pabota Ne 1J[oManrHsAs KOHTpOIbHas paboTa

Nel

V2;0IIK-2-31;0IIK-
2-B1

Ne 1 TepMoarHAMUYECKHIA aHAIN3 PEaKLIUH
st peakiuu: ...(CM. BApHAHT 3a/IaHMs1) BHIIIOJTHUTH CIICIYIOIIEe:
1.1.1. CocTaBUTh ypaBHEHHE 3aBUCHMOCTH OT TEMIICPATyPhl BEITHIHHEI
= { (T), temoBoro 3¢ dekra
= f(T) u usmenenus sutponuu = f(T).
1.1.2. BplunciauTh BeNIWYUHBI — MPU TEMIIEpaTypax:
K. IlonydyeHHble 3Ha4YE€HHS UCIOJB30BaTh MPU
MOCTPOCHUH TPadhUKOB
B koopmuHarax — —T; —-T; -T; —T;InKp-T;u — 1/T.
1.1.3. laTb TEpMOAMHAMHUYECKUI aHAIU3 PEAKLIUY HA OCHOBAHUU
MOJYYCHHBIX PE3YJIbTaTOB.
1.1.4. TTonw3ysck rpadpukom InKp — 1/T , BEIBeCTH MPHOIMKEHHOES
ypaBHEHHUE BUA
= A/T + B, rae A, B—nocTosiHHBIE U OLICHUTD CpeIHEe 3HAUCHUE
TEIIOBOTO (P PeKTa pe-aKIUU B U3Y4CHHOM WHTEPBAJIC TEMIIepaTyp..
1.2.1. Ucnone3yst mpaBmito a3 ['mbbca, i paccmaTpuBaeMoit
CUCTEMBI OIPEAETUTh KOTUIecTBa (a3, He3aBUCHMBIX KOMIIOHEHTOB H
YHCIIO CTENEHEN CBOOOIBI.

1.2.2. YcTaHOBUTH HaIpaBlIEHUE CMEIIEHUS COCTOSHHUSA
paBHOBECHS paccMaTpUBaeMOn
CHCTEMBI TIPH:
a) YBEIIMUYCHNUH JIaBJICHNS (IIOCTOSHHAS TEMIIEpaTypa);
0) yBenuueHnn TeMIeparypsl (IIOCTOSHHOE JaBICHHE).
Br160p BapuaHTa 3aJaHus IPOM3BOAUTCS 110 HOMEPY B CIIMCKE TPYIIIBI




KM2

KOHTpOJIbHAs paboTa
Ne2

OIIK-1-Y1;0IIK-1-
V2;0IIK-2-31;0IIK-
2-B1

®Da30BbIe PaBHOBECHUS B IByXKOMIIOHCHTHBIX CUCTEMaX.

Brryeptute nuarpaMMmy cocTOsHHS CHCTeMBbI A-B B koopanHaTax
TeMIieparypa — cocras (Mac-coBas 1o B). Jlmarpammy BeiOepuTe
COOTBETCTBEHHO BapUaHTYy.

. VkaKkuTe, KaKUe XUMHYCCKUE COCAUHEHHS €CTh B CHCTEME,
UX YUCIIO, XapaKTep IIaBJe-HUs, XUMHYCCKUI COCTAB.

. OTMeThTe JTHHUH JIUKBHIYCa, conumyca. OnpenennuTe moms
ycToitunBocTH (as.

. VYKaxkuTe, eCTh JIM B CUCTEME JIMHUU Oe3BapHAHTHBIX
paBHOBECHI, M KaKUM TeMIlepaTypaM OHHU oTBedaroT. Ompexnenure
COCTaBBl paBHOBECHBIX (ha3 M HANIMIIUTE YpaBHEHUs PEBpa-IICHUH,
MPOTEKAMOLIMX MPU OTBOJIE TEIUIA MPH KAXKIOH U3 yKa3aHHBIX
TeMIIepaTyp, OTBE-4arOUIHX Oe3BapHaHTHBIM PaBHOBECHSM.

. IIpocneanTe 3a m3MeHeHHEM (Pa30BOTO COCTOSHHUS CIUIABOB,
conepxanux a u 6 (Macc.%) BemiectBa B cooTBETCTBEHHO MpH
MTOH)KEHUH TeMIepaTypsl ot t1 o t2.

. W3o00pasute crpaBa OT IUarpaMMBl C OJJHHAKOBBIM
MacmTaboM 110 TeMIepaType U MPON3-BOJIBHEIM 110 BPEMEHU
CXEMAaTHYECKHUIl BUJI OXJIAXKICHUS STHX CILIABOB.

. Paccunraiite Maccy >XUAKOH (a3bl U KOIMYECTBA BEIIECTBA
B B Heit, ecm o01mast macca criasa N kr, Temneparypa t3, a
cyMMapHoe cofepxkanue B B cmecu (a3 cocrasiser B (B Macc.%).




KM3

9K3aMCH

OIIK-1-Y1;0IIK-1-
V2;0IIK-2-Y 1;0I1K
-2-B1;0IIK-2-31

TeopeTquCKHe BOIIPOCHI U MPAKTUYECCKUC 3aJaHUA

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

BHyTpeHHsIsI SHEPT s, SHTAIBIIHSA, TEIUIOTA, padoTa.
2. AHanmUTHYECKOE BBIPAKEHUE MEPBOT0 3aKOHA
TepMOJIUHAMUKHU. Brrancnenue

paboThI CUCTEMBI B TIPOLIECCAX: N300aPHOM, H30XOPHOM,

HU30TEPMUICCKOM,
annabaTHYECKOM.

3. TemnoeMKOCTb. 3aBUCHMOCTE TEINIOEMKOCTH OT

TEeMIepaTyphl.

4. TernoBbie 3 dexTs XuMIUeckux peakuid. 3akoH [ecca.

Tertots! 06pa3oBaHus,

CropaHusi, arperaTHbIX NpeBpallleHnil, pacTBOpEeHUs,
HeUTpanu3aluy.
5. 3aBHCHMOCTb TEIUIOBOTO d(deKTa peakuu oT
Temreparypsl. YpaBHenue Kupxroda.
6. ITponecckl caMONpPOU3BOIIbHBIE, 0OPATUMbIE 1 HEOOpaTHMBIE.
TepmoanHamuueckast

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

OHTpomnHs Kak Mepa BepOSITHOCTU. BhIuncieHne H3MeHeHHs
SHTPOIMU B PA3IHYHBIX [TPOLIEC-CAX.
8. TepmomuHamMHuYIecKie (PYHKIMN M CBSI3b MEXTY HIMH.
CBo0Oo/HAs SHEPTHsI IPU TOCTOSHHOM

o0bemMe (3Heprus ['enbMrosbla) U Npy MOCTOSIHHOM JIaBJICHUN
(aneprust ['mO0ca) Kak

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

Paznen 2. Xumudeckoe paBHOBECHE

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

1 BBIXOJIa TIPOYKTA.

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

peaxium.
3. Pacuer paBHOBecHii IO TabIMIaM CTaHIAPTHBIX 3HAUCHHUN

TEPMOANHAMHUYCCKUAX (DYHKIHIL.

Paznen 3. Teopust pactBopoB

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

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

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

PacTBOpHMOCTE ra30B B MeTasIax.
3axoH Payns.

4. 3aKoH pacnpeneseHus.

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

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

CHCTEM: C IIOCTOM DBTEKTHKOM; C

OrpaHMYEHHOH U HEOTPAHUUYEHHON PAaCTBOPUMOCTBIO B TBEPIOM
COCTOSIHHH; ¢ 00pa30BaHUEM

YCTOMYMBBIX U HEYCTONUUBBIX XMMUYECKUX COCIUHEHUH.

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




KOOpJAUHATAM.

3. 3aKoH paclpeeneHts YHEPTUU 10 CTENEHSIM CBOOOJBL.
KBaHTOBas TEOPUS TEINIOEMKOCTH.
4. Beruncnenne TepMOIMHAMUYECKUX (QYHKIMH U KOHCTaHTHI

PaBHOBECHUS C UCIIOIB30BAHUEM
CYMM COCTOSTHUU.




KM4

3a4€T

OIIK-1-Y1;0IIK-1-
V2;0IIK-2-31;0IIK-
2-Y1;0I1K-2-B1

Teopernueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS YK3aMEHAIIMOHHBIX
OuIIeTOB JUIS MPOBE-JCHMS 3a4€Ta B yCTHOH opme
3auer (3 cemectp)
Pasznen 1. XuMudeckas TepMOAMHAMUKA.
L. OCHOBHBIE NOHATHSA TePMOJUHAMUKU. DYHKIUH COCTOSHUS
U QYHKIMH ITpoLecca.

BHYTpeHHSSI SHEpTHs, SHTANBINSA, TEIUIOTa, padoTa.
2. AHanuTH4ecKoe BBIPAXKEHHE MEePBOTO 3aKOHA
TepMOAUHAMUKY. Brruucnenue

paboThI CHCTEMBI B TIpOIieccax: H300apHOM, H30XOPHOM,

HU30TEePMHUIECKOM,
a1uabaTHYECKOM.

3. TemnnoeMKoCTb. 3aBHCUMOCTD TEIIIOEMKOCTH OT

TeMIIepaTypHlI.

4. Temnosslie 2pdexTs XuMUUeckux peakiuid. 3akoH 'ecca.

Temnotsl 06pa3oBaHus,

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

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

OHTponHs Kak Mepa BEPOSITHOCTU. BhIuKicieHre H3MEHEHHs
SHTPOIUU B PA3IUYHBIX NIPOLEC-CAX.
8. TepmoauHamMudeckue (PYyHKIMU U CBSI3b MEXIY HHMH.
CBo0Oo/Has SHEPTHsl IPU TOCTOSHHOM

o0beme (3Heprus ['eTpMrobIia) M IpH MOCTOSTHHOM JIaBJICHUH
(ameprus ['m66ca) kak

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

Paznen 2. Xumuueckoe paBHOBecHE

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

U BBIXOJIa IPOYKTA.

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

pEaKuuu.
3. Pacyer paBHOBecuii 10 TabJMMLAM CTaHAAPTHBIX 3HAUYCHUH

TEPMOANHAMUYECKAX (DYHKIHUI.

Paznen 3. Teopust pacTBOpoB

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

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

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

PacTBOpHMOCTH ra30B B MeTa/LIax.
3axoH Payns.

4. 3aKoH pacnpezeneHus.

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

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

CHCTEM: C IMOCTOM BBTGKTHKOﬁ; C

OI‘paHH‘leHHOﬁ u HeOFpaHI/I‘IeHHOfI PacTBOPUMOCTBIO B TBEPJIOM
COCTOSIHHH, C 06pa3OBaHI/IeM

yCTOfI‘lPIBLIX n HCYCTOI‘/‘I‘{I/IBLIX XUMHYECKUX COCTMHEHUM.

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




2. Pacnpenenenue MoieKkyll rasa 1o UMILyJIbCaM U
KOOpJAUHATaM.

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

PaBHOBECHS C UCIIOJIb30BAHUEM

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUITIJINHE (

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

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETeHLU I
P1 nmabopatopHas OIIK-2-31;0I1K-2- 1. 3akon ['ecca u cnencTBUs U3 HEroO.
pabota Nel Y1;0IIK-2-B1 2. IToHATHE TEMIOEMKOCTH, €IUHUIIBI U3MEPEHUS, (HH3UUECKUI CMBIC.
Onpexenenue 3. 3aBHCHUMOCTBH TEIIOBOTO (P (PEeKTa peakIiy OT TeMIIePaTypHL.
TETIIIOTHI
pacTBopeHust OyphI
P2 nabopaTopHas OIIK-2-31;0IIK-2- | 1. Chopmynupyiire npurnun Jle-Illatense.
pabota Ne2 Y1;0IIK-2-B1 2. Kakue (akTopsl BIUAIOT Ha CMEIICHAE XUMUIECKOTO PaBHOBECHS?
Wzyuyenune 3. Belpa3uTe KOHCTaHTy PaBHOBECHS Ul 3aJJaHHOM TOMOT€HHON
paBHOBecHs peaKITiH.
TOMOTE€HHOU 4. BolpaszuTe KOHCTAHTY PaBHOBECHUS ISl 3aJaHHOM IeTepOreHHOM
peaKkuuu B pacTBOpe peakuuu.
5. Kak HaliTH KOHCTaHTY paBHOBECHS SKCIIEPUMEHTAIBHO?
6. Kak cBsi3aHa KOHCTaHTa PaBHOBECHUS C TEPMOJUHAMUIECKUMH
BEJIMYMHAMU?
P3 naboparopHas OIIK-2-31;0I1K-2- 1. IlpaBmito a3 ['m66ca. Pacuer crenenei cBOOO b CHCTEMBI B
pabota Ne3 V1,0I01K-2-B1 3a/IaHHBIX TOYKaX.
IToctpoenue 2. YcraHosieHHe (a30BOro cocTaBa 001acTu (ha3oBoif THarpaMMBL.
JMarpaMmbl 3. KpuBble oxnaxaenus no ¢pa3zoBoil 1uarpaMmme.
TUTAaBKOCTH CHCTEMBI 4. Metox noctpoeHus (ha30BOH AUArpaMMBI IO KPUBBIM OXJIJKICHHS.
HadTaIH- CymHocTs MeToza
nueHnIaMuH 5. Pemenue 3agau no npasuily pblyara.
P4 OIIK-1-Y1;0IIK-1- | 1. 3anucaTb ypaBHEHHE peaKK HOJUPOBAHUS alleTOHA.
nabopaTopHas y2 2. 3anucarb BBIpaXEHHE CKOPOCTH PEaKIUH.
pabota Ne4 3. OnpenenuTh MOPSAAOK peakiun. ['padpudeckuii MeTo.
Omnpenenenue 4. Metoanka 5KCIepUMEHTAIbHON paboThI
CKOpPOCTH peaKkLuu
HoAUpOBaHUA
arieToHa
P5 MIpaKTU4ECKoe OIIK-1-Y2;0IIK-2- |3akon ['ecca. Pacuer TemnoBbIx 3¢ GEeKTOB peakuu. DHTaIbIARHBIT
3ansaTue Nel 31 (axTOp. 3aBUCHMOCTh YHTAIIBIIMU OT TeMIEpaTypsl. 3akoH Kupxrododa.
P6 IIPaKTUYECKOE OIIK-2-31;0I1K-2- Oneprust [m66ca. Dneprus ['ensmronsna. HanpasneHHOCTR
3ansTHe Ne2 B1 XUMHYECKUX MPOLECCOB. 3aBUCUMOCTD OT HE3aBUCUMBIX MTapaMeTPOB.
KonTponbnas pabora Ne 1.
P7 MPaKTHYECKOe OIIK-2-31;0IIK-2- | CamocTosTenbHOE N3ydeHUe yaeOHOro Mateprana B LMS
3aHgaTHe Ne3 B1 Canvas:Tepmonunamuueckuii aHanu3 peakiun. [Ipaktuueckoe
npuMeneHue 3akoHa Kupxrododa. Pacuer QpyHkuunit uepe3 mocTossHHbIE
uHTerpupoBanus. Mcnone3oBanue nporpamMmel Excel.
P8 MPaKTHYECKOe OIIK-1-Y1;0I0IK-2- | Xumuueckoe paBHOBECHE B JIBYXKOMIIOHEHTHBIX cucTeMax. Da3oBbie
3ansTue Ned 31;0I1K-2-Y1 nmuarpaMmbl. [TocTpoeHre 1 HHTEPIPUTAITUS (PAa30BIX THATPAMM.
P9 MPaKTHYECKOE OIIK-2-31;0I1K-2- | Kuneruka. DHEprus akTUBAIMH, BIMSIHUE TEMIIEPATYPhl HA CKOPOCTh
3ansTHe Ne§ V1;0IIK-2-B1 peaxunu. KuHeTHKa ClIoXKHBIX peakiui




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

DK3aMeHalMoHHbIH OmeT NeQ

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

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

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

IIpumepHsIii 6user fomantHel padoTsr Ne 1

TepMoarHaMUYECKHI aHATN3 pEeaKIIUN
1. DOPMYVYIJIMPOBKA 3AJIAHUA

1.1. UccnenoBanue 1

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

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

1.2. UccnenoBanue 2

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

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

ITpumepHsIit OryteT qoMamrHei paboTs! Ne 2
Tema: ®a30Bble paBHOBECHS B IByXKOMIIOHEHTHBIX CUCTEMAX.

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

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

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

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

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

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

3ader M YK3aMeH MOYKET OBIThH MIPOBCACH NUCTAHIIMOHHO B CHCTEMC LMS Canvas B BUAC TCCTUPOBAHUA




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

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

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

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

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

KPUTEPUU:
Pesynprar oneHuBanus Kputepuu ouenku

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

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

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

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

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

Kputepun onieHKH OTBETOB Ha 3aueTe, MPOBOJIUMOM B YCTHOH Gopme

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

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

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

Onenka «XOopoIioy» CTaBUTCS, €CITH

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

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

Onenka «Y JOBIETBOPUTEILHOY CTAaBUTCSI, €CIIN

- Ha TEOPETHYECKHE BOMPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

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

Ouenka «HeynoBneTBOpuTENbHOY CTABUTCS, €CIIN

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

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

Kpurepun orieHkH skK3aMeHa, IPOBOJMMOTO B JUCTaHIIMOHHON Gopme 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. |C6opHux 3aga4 mo M.: MUCHC, 2007,
I'. Tyrns, I'.C. (uznveckoit XuMuu: yueOHo-
Huxkonbckuit METOIUYECKOE




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 |Bb.C. Bokmreiin, M.11. | Kpatkuii kypc ¢pusndeckoi M.: MUCHC, 2002,
Menpemnies XUMHH: YIeOHO-METOINIECKas
JI2.2 |E.B. TumakoBa, A. A. | ®u3ndeckas XuMus : Hosocubupck : HoBocubupckuit
Kazakosa HEpPaBHOBECHBIC SIBJICHUS B rOCYJapCTBECHHBIN TEXHHUYCCKUI
pacTBOpax 3JIEKTPOIIUTOB : yHuBepcurer, 2017,
y4aebHOoe mocobue https://biblioclub.ru/index.php?
page=book&id=575066
JI2.3 |/ E. B. Tumakosa, A. ®duznyeckass XUMus : COOPHUK Hosocubupck : HoBocubupckuit
A. Kazakosa 3aJlaHui ¢ IpUMepaMu rocyapCTBEHHBIN TEXHUYECKUI
perrennii : yaebHOE MOCOOHE yHusepcuret, 2018,
https://biblioclub.ru/index.php?
page=book&id=575086
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENTN 3arnaBue Bubmmnorexa M3parenscTBO, roa, 311. anpec
JI3.1 |B.W. I'perynos, J1.O. |CO6opHUK 337124 110 M.: Vueba, 2003,
Cepxenko, B.A. (uznyeckoit XuMuu: yaeOHo-
[IlamoBa MeToYecKas
JI3.2 | B.W. I'pe13yHoB, JI.D. | ®usuueckas XUMHUS: Hosotpouuk, 2000,
Cep:xeHKO 71a00PaTOPHBI MPAKTUKYM
JI3.3 | E.B. Hedenosa dusnueckas xumusa Y.1. H® HUTY "MUCuC", 2012,
XvMmudgeckasi TepMOTUTHAMUKA! http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBIN IPAKTUKYM
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH «AHTepHET»
D31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
93 | Poccwuiickas HaydHas dIIeKTpOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
6.4. Tlepeyens MHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue

133 VYyeOHast ayAuTOpUA g 3adatuil | Kommmekt  yyeOHoM — mebenmn  Ha 56 Mect  aus
JICKIIMOHHOTO THIIA, NPaKTHYCCKUX | OOydarommxcs, |  CTalMOHAPHBIA  KOMIIBIOTEp  IUIS
3aHATUI MIPEToIaBaTeNss ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

HAaCTEHHBIH, JOCKa ayauTopHas MenoBas, BeO Kamepa
Logitech, KOJIOHKH, JHICH3MOHHBIC MpOrpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYyeOnast  aymuropuss  ans  3aHsaTil | Kommekt — ydeOHoit  mebenm  Ha 40 mect A
JICKITAOHHOTO THTIA, MPAaKTUYECKUX | OOydaromuxcs, |  CTallMOHAPHBI  KOMIBIOTEp LIS
3aHATUI MPEToIaBaTeiss C BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Ha IITaTUBE, [OCKa AayIuTOpHAas MejoBas, BeO Kamepa
Logitech, KOJNOHKH, JIMIIGH3WOHHBIE TIpOrpamMmel  MS
Office, MS Teams, aatuBupyc 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
noptatuBHBIE RSTO4167, 1 mT., KOMIeKnuss MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHbli Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
uckosumerp BIDK-1 0.34, 1 mr.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

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

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

HEeoOXOIMMO 337aBaTh BOIIPOCHI JIEKTOPY 10 X0y OOBSICHEHHS.

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

3. Ha nmaGopatopHyto paboTy ciefyeTr MpUXOANTH IMOATOTOBICHHBIM: € JAOOPaTOPHBIM JKypHAJIOM M XalaToM. Bam Taxske
MOTYT IOTPeOOBATHCS KapaH/all, THHEeHKa, HHKCHEPHBIH KaIbKyIaTop. [IoMHHTE, 9TO CBOEBPEMEHHOE BHIITOTHEHHE U 3aI[UTa
nmabopaTopHbIX paboT — Bam nomyck k 3aueTy. CorjaacHo cUcKy J1ab0opaTopHBIX paboT, cliefnyeT CBOEBPEMEHHO, TO €CThb 10
1abopaTopHOi paboThl 0QOpMIATH TabopaTopHbI sxypHal. [TomHuUTE, 4TO TaGOpaTOpHBIE PAOOTHI POBOISATCS 110 CKOJIB3SIIEMY
rpaduKy, ITO3TOMY ONTUCHIBATE UX B KypHAaJIe CIeIyeT monapHo, HanpuMep 1 u 2; 3atem 3 u 4. [IpentonaBartens ocTaBiseT 3a OO0
IpaBo He JOMYCTUTh Bac k pabote, ecau Bbl npuIuig He HOATOTOBIEHHBIM!

OcBoeHNE AUCIUILTIHEL IPEIoIaraeT Kak MPOBEACHIE TPAJHIHOHHbBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B 3IEKTPOHHOIT
uHpopMamonHo-o6pazoBarenbHoii cpere HUTY «MUCuCy» (OMOC), yacTpio KOTOPOH HEMOCPEACTBEHHO MPEAHAa3HAYSHHON 115t
OCYILIECTBIICHUS 00pa30BaTENBLHOTO TIpoliecca SIBIsieTC DIEKTPOHHBIN o0pa3oBartenbHblil pecypc LMS . On nocrynen mo URL
anpecy https://lms.misis.ru/enroll/E8333T 1 mo3BOJIsIET HCIIOTB30BATH CIIEIIUATBHBIN KOHTEHT M DJIEMEHTHI 3JICKTPOHHOTO
00ydeHUs U IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TeXHONOTHH. LMS ncHone3yercs NpenMyIiecTBEHHO ATl aCHHXPOHHOTO
B3aMMO/ICHCTBUS MEXy YYaCTHUKaMH 00pa30BaTeJIbHOTO Ipolecca mocpencTBoM cetH «MHTepHeT.

YrtoOs! 3¢ GeKTHBHO HCTIONB30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICITHO OCBOUTH TUCIUIUIHHY, HY)KHO!

1) 3aperucTpupoBaThcs Ha Kypc. 1 3TOr0 HyXXHO MEepelTH 0 CChUIKE ... JIOTHH M mapoNib COBIANALT C JOTHHOM U MapojieM OT

nuHoro kadouunera HUTY MUCuC;

2)B pyOpuke «B Havan0» 03HaKOMUTECSI C COAEPKAHUEM Kypca, BOIIPOCAMH [UISl CAMOCTOSTEIBHOH OATOTOBKH, YCIOBUSIMHU
JIOMyCKa K aTTeCTaINH, GopMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHIMHE OLICHUBAHUS 1 JIp.;

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

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




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

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

Paborta, moarpyxaemas I IPOBEPKH, TOJDKHA:

- coJiepKaTh Bce CTPYKTYpPHBIE AJIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHUE, OCHOBHYIO YacTh, 3aKITIOUEHHUE, CITICOK HCTOUYHHUKOB,
MPUIIOKEHUS (TIPH HEOOXOIUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIpenonaBatens B TeUeHUE YCTAaHOBICHHOTO CpoKa (He OoJee aecaTH AHEH) mpoBepseT padoTy U pa3MemacT B KOMMEHTAPHAX K
3aJaHUIO PelieH3uI0. B Heil OH yka3bIBaeT Kak MOJIOKHUTENbHbIE CTOPOHBI pabOTHI, Tak 3aMeuyaHus. IIpy HaTHUNK B peLieH3UU
3aMe4aHMi ¥ pEeKOMEH/IallUii, HY)KHO BHECTH IOIPaBKU B pabOTY, MOATPY3HUTh €€ 3aHOBO JUIs TOBTOPHOM npoBepku. [1pu 3ToM
Ba)KHO CJICTIUTH 32 CPOKAMH, B TCUCHHE KOTOPHIX TOJDKHO OBITH BRIITOTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpOKOB, YKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTh HOATPY3UTh PabOTy OCTAeTCsl, HO CUCTeMa BBIBOJHUT COOOIIEHHE O HapyIIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpPA MOATPY3UTh pabOTy HE MOTYUHUTCS;

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

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

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

10)IposIBIATE peryaspHyI0 aKTUBHOCTH Ha Kypce.

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

- CITyHIaTh JEKIHUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATISIX;

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

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

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

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




