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1. HEJIX OCBOEHUA

1.1 | nenu:

1.2 a) OBJIAJICHUEC OCHOBaAMHU (I)HBHKO-XHMHQGCKOﬁ MEXaHHKH B 00JIaCTH TCPMOANHAMUKHA (1)H3I/I‘ICCKI/IX u

1.3 | xuMHUYeCcKUX IpeBpalIeHHH IPH NPOBEACHUN HAYIHBIX UCCICIOBAHUIH;

1.4 | 6) oBageHNe HAYYHO-NIPAKTHICCKUMH OCHOBAMH 3HAHMH (pa30BBIX NMpEBpaIleHNi B HEQTIHBIX

1.5 | AMCHepCHBIX CHCTEMAX, BIMAIOLUINX Ha CYMM

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Brok OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | IIpousBojaCTBEeHHAs MPAaKTHKA

2.1.2 | MaccooOMeHHbIE POIECCH XUMUUECKOH TEXHOIOTHU

2.1.3 | Xumuyeckue peakTopbl

2.1.4 |Uudopmaruka

2.1.5 | JomoiHUTEIbHbIE TIaBEl (PU3UIECKON XIMUH

2.1.6 | V3Bnedenne n nepepaboTKa XMMHUIECKHX MPOTYKTOB KOKCOBAHHS

2.1.7 |KokcoBanue yrmueit

2.1.8 | Merponorus, CTaHAAPTU3ANNS U CePTUPHUKAIIHS

2.1.9 | Cucremsl ynpaBieHUs XUMHKO-TEXHOJIIOTUYECKUMH TIPOLIECCaMH

2.1.10 | ObGoramieHue MOJIC3HBIX HCKOIIAEMBIX

2.1.11 | AHanuTHYecKas XUMHS U PU3UKO-XUMHUECKHE METOIbI aHATH3a

2.1.12 | KonnougHas XuUMHs

2.1.13 | Opranuueckas XUMHUs

2.1.14 | XuMus BBICOKOMOJIEKYJIIPHBIX CO€ANHEHNI

2.1.15 | MenemxmMeHT 6e30MaCHOCTH TPYJIa U 3J0POBbS

2.2 JucuuminHbl (MOXYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is]) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 MonenupoBaHre XMMHKO-TEXHOJIOTHYECKUX MTPOLIECCOB

2.2.2 |IoaroroBka K Mpomemype 3alIUThI U 3alUTa BEITyCKHON KBaTH()UKAINOHHON paboThI

2.2.3 | CucteMsl ynpaBieHUs XUMUKO-TEXHOJIOTHYECKUMU IIPOLIECCAMU

2.2.4 | Aucummunasl o BeIOopy b1.B.JIB.1

2.2.5 | Aucrmmummas! o BeI6opy b1.B.JIB.2

2.2.6 | Aucrumumuae! o Beoopy b1.B.JIB.3

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIUAMHA

IIK-4: CnocoGeH oeHHBATH TeXHHYeCKoe COCTOsIHUE M 3 (PeKTHBHOCTL padoThl 000pYI0BAHNS, IPe1IaraTh
COBEPLICHCTBOBAHHE KOHCTPYKIUH OTACJILHBIX 3J1eMEHTOB 000py10BaHMs, OCYLIECTBJIATh PAIIMOHAJILHBII BBIOOD
THHIIOBOT0 000PY10BAHMS

3HaTb:

ITK-4-31 oCHOBHBIC METOBI M IPUOOPEI, JJIs aHATH3a HEPTIHBIX TUCTIEPCHBIX CHCTEM

YMmerb:

[1K-4-Y1 npencraBieHns 0 CTPOEHHUE U CTPYKTYPe HEPTIHBIX AUCIIEPCHBIX CUCTEMAX; CIIOCOOBI MX pa3/ie/ICHUS U HCCIICIOBAHHS

Baagern:

[IK-4-B1 cnocoGHOCTBIO HCHOAB30BaTh MPUOOPH M METOABI [T UCCIeN0BaHuUs (PU3UKO-XuMHUYecKuX cBoiicTs, H/IC

4. CTPYKTYPA U COJAEP)KXAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHSATHUSA TeM /BUj 3aHATUSA/ / Kypc HHIMKATOPBI M . sieMble
KOMIIeTeH Mt pecypcbl padoThI
Pazpen 1.




1.1

Beenenue B kypc dusuko-
XUMHYECKasi MEXaHHUKa
HEPTSIHBIX TUCTIEPCHBIX
cucteMm (OXM HJIC).
[IpencraBnenus o
MEPBUYHBIX CTPYKTYPHBIX
equauniax HJIC
HAIMOJIEKYJISIPHBIX
crpykrypax. KomionaHo-
xumudeckne cporictBa HJIC
Y HEKOTOPBIE METOIBI UX
HCCIICIOBAHMS.

HayuHble OCHOBBI CTPYKTYPBI
HEPTSIHBIX TUCTIEPCHBIX
cucreM. CoBpeMeHHBIE
MPEJICTaBJICHUS O
HU3KOMOJICKYJISIPHBIX
BBICOKO-MOJIEKYJISIPHBIX
COEIMHEHMSIX He(TH U UX
CKJIOHHOCTH K XUMHUYECKHM U
(uzngeckum
B3aMMOJIENCTBHUAM. 3aKOH
MPOIOPLIUOHATILHOCTH
SHEPTUU ACCONUUPOBAHUS
COEAMHEHNH B TOUKaX
(hazoBBIX MEPExo10B
(kpucTayIM3aIys, BO3TOHKA,
HCTIapeHNe) MOJICKYIIAPHON
macce. PanukanpHo-
MOJICKYJISIPHOE
B3aumozeiicteue. /JIek/

JI1.1J12.1J13.
1
01030233

KM2

1.2

3aKOHOMEPHOCTH
00pa3oBaHus HU3UIECKUX
ACCOLIMATOB U XMMHUYCCKHX
KOMILIEKCOB.
YnopsiioueHHbIe U
HEYIOPsI0YCHHBIE
CTPYKTYpBL. Monens
crpoenust CCE, kunernka
W3MEHEHUS pa3MepOB U
CBOWCTB M 3aKOHOMEPHOCTH
ec TIOBEJICHUS B He(DTIHON
cucreme. HoBbix
MpPEICTABICHHUSX 0 HeTH U
He(TSHBIX OCTaTKax,
pa3BHBaeMBIX B psize paboT.
OcobenHOCTH
(bopmupoBanus B HEPTIHBIX
cucremax u3 BMC

HaJMOJIEKYJISIPHBIX CTPYKTYD.

YcnoBus 00pa3oBaHU
MPOCTEUIINX
(mepBuaHBIX) /JIex/

10

I1K-4-31 I1IK-4-
V1I1IK-4-Bl

JI1.1J12.1J13.
1
013233




1.3

CamocTosTenbHOE H3ydeHHe
y4eOHOro MaTepHasa B
"DNeKTPOHHOM
Kypce'":BBenieHue B Kypc
Pu3UKO-XUMHUYeCKast
MeXaHUKa He(TIHBIX
nmuctiepcHbIx cucteM (OXM
HJC). IIpencraBnenus o
MEPBUYHBIX CTPYKTYPHBIX
equauniax HJIC
HA/IMOJIEKYJISIPHBIX
crpykrypax. Komnonano-
xumudeckue cBoricrea HJIC
Y HEKOTOPBIE METOJIBI UX
WCCIIEeIOBAHUSI.

/Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl

JI1.1J12.1J13.

1
01030233

1.4

CaMOoCTOSTETbHOC H3Y4YCHHE
yaeOHOTO MaTepuaia B
"DIEeKTPOHHOM
Kypce':3aKOHOMEPHOCTH
00pa3zoBaHUs HH3HUCCKUX
acCOIMAaTOB U XMMUYECKUX
KOMILICKCOB.
VYropsgoueHHBIE U
HEYTIOpSATOYCHHBIE
CTPYKTYpbL. Mogens
crpoenust CCE, kuHeTHka
W3MCHECHUS pa3MepoB U
CBOMCTB U 3aKOHOMEPHOCTH
ee MoBeJCHUS B HePTSIHOI
cucreme. /Cp/

JI1.1J12.1J13.

1
012233

1.5

OCHOBHBIE OOBEKTHI
KomnouaHoN xumun. O1ieHKa
3¢ GEKTUBHOCTH
WCIIOJIb30BaHUS PA3IUYHBIX

HHCTPYMCHTAJIbHBIX MCTOIOB.

CpaBHHUTENbHAS KPUTHIECKAS
OLICHKA U3BECTHBIX METO/I0B
OIpeeNIEHHs JUCIIEPCHOCTH
CCE. /Mlp/

JI1.1J12.1J13.

1
013233

1.6

CenuMeHTalMOHHBIE METOABIL.
Konaykromerpuueckui
METO[.

I'enb-npoHukatonias
xpomarorpadus (I'TIX). /TIp/

JI1.1J12.1J13.

1
0103233

P1

1.7

OIeKTPOHHAsE MHKPOCKOIIHS,
SAMP-cnekTpockonus,
Juanexrpuueckast
cnekrpockonus, JI1P-
crnekrpockomnusi. /I1p/

JI1.1J12.1J13.

1
01030233

P2

1.8

KuHernka 1 MexaHU3M
M3MEHEHUS pa3MepOB U
coiictB CCE.
KomnonenTHsI# cocTaB
BCOKOMOJICKYJIIPHON YacTH
Hedtu. CBOHCTBA HEPTAHBIX
JTUCTIEPCHBIX CHCTEM.
Knaccugukarust HeTIHBIX
JUCTIEPCHBIX cucTeM. /JIek/

JI1.1J12.1J13.

1
0102393




1.9

KonuuecTBenHble 1
KayeCTBEHHBIC H3MCHEHHS.
Cranuu u3MEHEeHUs pa3MepoB
cocrasubix yacteir CCE mox
JIEICTBUEM Pa3IMYHBIX
(hakTopoB. MeXaHNU3MBI
arperupoBaHuUs U
Jie3arperupoBaHus
HaJIMOJICKYJISIPHBIX CTPYKTYD
B CpeJllaxX C pa3IuyHOU
pacTBopsitouiei
crocoOHOCThIO. JIBIKyIIIast
CHJIa U3MEHEHUS pa3MepoB
CCE. /Jlex/

JI1.1J12.1J13.
1
01030233

1.10

[poneccrr popmupoBaHust
CCE u3 MOJNEKyJISpHBIX
PacTBOpOB.
MEXMOJICKYJIISIPHBIE
B3alMOJICHCTBUSA
YIJI€BOAOPOIHBIX U
HEYTJICBOJOPOIHBIX
COeMHEHNH He(PTH.
VYceroitunsocts HJC.
OO6paTuMbIe 1 HEOOpATHMBbIE
HJIC. 3akoHOMEpHOCTH
pa3BUTHSA YIIPYIOH,
IJIACTUYECKOU U
BBICOKODJTACTHYCCKON
nedopmarun. GU3NIECKoe U
XMMHUYECKOE arperupoBaHue
nonusiaepubix HJIC.
Krnaccudukanns vedreii.
Krnaccudukanus HIAC no
CTeNEeHH JUCIIEPCHOCTH.
CTpyKTypHUpPOBaHHBIC H
HECTPYKTYpHUPOBAHHBIC
cucrembl. HanonHeHHbIe 1
HCHAIIOJTHCHHBIC He(TSHBIC
cucremsl. Pacuer
TEOPETUUECKOU IPOUYHOCTH
TBepabIx Ten. Hedsiabie
ra3el ¥ KUAKOCTH. /JIek/

T1K-4-31 ITK-4-
V11IK-4-Bl

JI1.1J12.1J13.
1
0103233

CamMocCTosTeNTbHOE H3YIeHHE
yaeOHOro Marepuaia B
"DIeKTPOHHOM
kypce':OcHOBHbIE
XapaKTEePUCTUKH JETKUX 1
cpenHuX HedTeil.
Heyrnesonopoa-Hsie
KOMITOHEHTHI He(TH. OTieHKa
JMHAMHKH POCTA TITyOUHEI
nepepaboTKU HePTEH.
XuMudeckas pupoja HeTu.
/Cp/

JI1.1J12.1J13.
1
013233

1.12

Ucnons3oBanue B
HCCIIeIOBaHUAX
COBPEMEHHBIX METOJI0B
aHanmu3a. [ mnorernyeckas
Mozenb ac(harbTeHOBOH
MOJIEKYJIbI U3 POMAIIKUHCKON
HedtH. ccnenosanue
KOJJIOUHO-XIMAIECKUX
CBOICTB BBICOKOBSI3KUX
Hedreit (BBH) u mpupoaHbIx
ourymos (I1B). /TIp/

JI1.1J12.1J13.
1
013233

P2




CamocTosTenbHOE H3ydeHHe
y4eOHOTr0 MaTepuaa B
"DNeKTPOHHOM
kypce":OnTudeckue
cBoiicTBa. 3akoH JlamGepTra-
bepa. Dnekrpodusznueckue
cBoiicTBa. [lepeHoc 3apsina B
KHMAKOCTSIX. DIIEKTpUUecKast
HPOBOANMOCTD
OpraHHYeCKHX
HOJXYyTIPOBOAHUKOB. /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl

JI1.1J12.1J13.
1
01030233

1.14

CTpyKTypHO-MEXaHUYecKas
MIPOYHOCTH U YCTOMYUBOCTH
HJC npoTus paccioeHus.
Teopus cTpoeHNs OUTYMOB.
Pounb acdanbreHoB, cMon 1
Macel B QOpMHUPOBaHUH
CTPYKTYpbL. Poib
MTOBEPXHOCTHBIX SIBJICHUI B
JUCTIEPCHBIX CUCTEMAaX.
KonTakTHbIe
B3aMMOJCHCTBUS YaCTHII.
I'mnoreTnyeckas Moaenn
CCE. ®u3nko-xuMH4YecKre
OCHOBBI PETyJTUPOBAHUS
CTPYKTYPHBIX H (ha30BBIX
MpeBpalieHuil B OUTymax.
IToBepxHOCTHAs
akTuBHOCTB. /I1p/

O6parnMele 1 HEOOpaTHMBIE
HJIC. 3akoHOMEpHOCTH
Pa3BUTHS YIIPYTOH,
IUIaCTUYECKON U
BBICOKOAJIACTUYECKOM
nedopmaiiui. GU3nIecKoe U
XIMHYECKOE arperupoBaHie
nonusaepusix HJC.
Kiaccudukanus vedreii.
Knaccugukamus HIIC mo
CTENEHH JUCIEPCHOCTH.
CTpyKTypHpOBaHHBIE U
HECTPYKTYpPHPOBaHHBIC
cucreMsl. HamorHeHHBIE 1
HEHAIIOJIHEHHBIC He(TSHBIC
cucrtemsl. Pacuer
TEOPETHIECKON MMPOYHOCTH
TBepAbIX Ten. Hedrsabre
ra3sl ¥ xxuakoctu. /IIp/

HoBBbIX mpencraBieHusIX o
He(TH ¥ HePTIHBIX OCTATKAX,
pa3BHBaeMEBIX B psize paboT.
OcobenHOCTH
(hopMupoBaHUsI B HEPTIHBIX
cucremax u3 BMC
HaJIMOJIEKYJISIPHBIX CTPYKTYP.
YcnoBust 00pa3oBaHUs
MPOCTENIINX

(mepBuunbIX) /TIp/

Pasgen 2. Onucanue
He(TSHBIX TUCIEPCHBIX
CHCTEM




2.1

CamocTosTenbHOE H3ydeHHe
yueOHOro Marepuana B
"DNeKTPOHHOM
kypce":Hed1samble pacTBOPEL
Bropoii 3akon
TEpPMOANHAMUKH.
KonuenTpanyonssle
3aBUCUMOCTH
TEpPMOANHAMUUYECKHUX
napamerpoB. MaeanbHbIi
pacTtBop. Accolarsl B
HETAHBIX pacTBOpPax.
TemnoBoe 1 6poyHOBCKOE
nemwkenne. CTereHn
BHYTPEHHEH
YIOPAAOUYEHHOCTH
KUJKOCTEH.

Juddysus u ocmoc.
[Ipoueccel nepenoca.
[IepBe1it 3akon Duka.
Bs3kocTs. OCHOBHOM 3aKOH
BsA3Koro TedeHus HeroroHa.
YpaBHeHue DWHIITEHHA.
OHTPONHMHHBI (hakTop.
OnTuueckue CBOICTBA. 3aKOH
JlambGepTa-bepa.
Onexrpodusnyeckue
cBoiicTBa. [lepeHoc 3apsina B
KHJIKOCTSIX. DIeKTpHUuecKas
MPOBOAUMOCTh
OpPraHUYECKUX
HOJXYyTIPOBOAHUKOB. /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl

JI1.1J12.1J13.
1
01030233

2.2

CamocTosTensHOe H3ydeHHe
y4eOHOTrO MaTepHaia B
"DeKTPOHHOM
Kypce":MaTeHcnpukanms
TEXHOJOTMYECKHUX MPOLIECCOB
perynupoBaHueM (a3oBbIX
HEPEXO0I0B.
TexHOIOrH9ecKHe OCHOBEI U
HPOLIECCHI IIepepadoTKu
HEe(TAHBIX TUCIIEPCHBIX
cucreM. TeopeTnueckue u
TEXHOJOTMYECKHE OCHOBBI
MHTEHCH(UKALINK TIpoIiecca
obecconnBaHusA HEPTH.
Ananorun Mexay (pa30BEIMU
HepexoJamMu B HEQTAHBIX
CHCTEMax | aJICOPOIMOH-
HBIMH SBJICHUSIMA Ha
MOBEPXHOCTH aZICOPOCHTOB U
KaTanu3atopos. /IBa
KPUTHYECKHAX COCTOSHUS

CCE. /Cp/

TIK-4-31 TIK-4-
V1 [IK-4-B1

JI1.1J12.1J13.
1
0103233




23

cucreM. CoBpeMeHHBIE
MPEICTABICHHS O
HU3KOMOJICKYJISIPHBIX
BBICOKO-MOJIEKYJISIPHBIX
COCIMHEHUAX HEPTH U UX
CKJIOHHOCTH K XUMUYECKHM H
(uzngeckum
B3aMMOJIENCTBHUAM. 3aKOH
MPOMOPIMOHATEHOCTH
SHEPTUU ACCONUUPOBAHUS
COEJIMHEHHH B TOUKax
(hazoBBIX MEPExo10B
(kpucTaIIH3ays, BO3TOHKA,
HCTIapeHHE) MOJICKYIIAPHON
Macce. PanukanpHo-
MOJICKYJISIPHOE
B3anmoeiicteue. /I1p/

2.4

®opmuposanue CCE npu
M3MEHEHUH BHEITHUX
Bo3aeucTBuil. [lonroroska u
TIepBUYHAS TepepadoTKa
Hedru. Ilepsnunas n

BaKyyMHasl leperoHka HeQTu.

MexaHu3M (HOpMUPOBaHUS
CCE npu cMemeHnu JByxX
HEpPaCTBOPSIOLINXCS IPYT B
JpyTe KUAKOCTEH.
DKCTpeMaJIbHbIE COCTOSHUS
CCE. Mexanu3msl
HMHTEHCU(HKALIUY Tpolecca
00eccoNMBaHUs ¢ IOMOIIBIO
J00aBOK.

Mp/

JIT.1J12.1J13.
1
013233

2.5

nepexona nepsuuHbx CCE
BO BTOpHuHBIe. [Iponeccr
(hU3MUECKOTO ¥ XUMUYECKOTO
crpykrypupoBanus CCE.
MexaHHU3MBbI arperupoBaHus
CCE. Merons! onpeaeneHust
CTPYKTYPHO-MEXaHHUECKOMN
MPOYHOCTH B YCTOMYMBOCTH
HJC npotus paccinoeHus
HJIC. Meroasr
pETYIHpPOBaHUS
YCTOHUMBOCTH U aKTUBHOCTH

HJIC. /TIp/

2.6

/Dx3amen/

27

I1K-4-31 I1IK-4-
V1IIK-4-Bl

JI1.1J12.1J13.
1
013233




