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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

JUCHUIIJIMHBI 110 BBIBOPY b1.B./IB.4
DU3NKO-XUMHYECKHE OCHOBbI He(PTAHBIX
JAMCIIEPCHBIX CUCTEM

3akperuieHa 3a noJpa3ielieHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroTroBku 18.03.01 Xumuueckast TEXHOJIOTHS
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 5
ayJUTOPHBIE 3aHATH 24
caMoCTOsITeNbHAs paboTa 111
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 KypcaM

Kype 5

Bun 3anaruit vy | PO Hroro
Jlexnuu 12 |12 |12 |12
IIpakTuyeckue 12 (12 |12 |12
Uroro ayn. 24 124 |24 |24
Konrakrnas pabora 24 124 |24 |24
Cam. pabora 111 | 111 111|111
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 144 1144 | 144 | 144




IIporpammy cocraBum(u):
xnt, [Joyenm, Hegpeoosa E.B.;x.m.u., [Joyenm, Anexcees J[.U.

Pabouas mporpamma
DU3NKO-XUMUYECKHE 0CHOBBI HeTAHBIX IMCIEPCHBIX CHCTEM

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHC» no vanpasnenuto noaroroBku 18.03.01 Xumuueckas TexHosorus (ypoBeHb OakanaBpuata) (puKa3 ot
25.12.2017 r. Ne Ne 857 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noaroroBku 18.03.01 Xumudeckas Texaonorus [Ipoduinb. XuMudeckas TEXHOJIOTHS MPUPOTHBIX YHEPTOHOCHTEINCH 1
yrieponHsIx Marepuainos, 18.03.01 20 XumTexuomorus IIpl 3aou 2020.plz.xml , yrBepxxnenHoro YuensiM copetoM @PTAOY
BO HUTY "MHCuC" B cocrase coorBerctBytomei OIIOIT BO 21.05.2020, mpotoxon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenue moxrorosku 18.03.01 Xumudeckas texaomorus [1podmms. XuMudeckas TEXHOIOTHS IPUPOTHBIX SHEPTOHOCUTENCH 1
YITIEPOIHBIX MaTEPHAJIOB, , YTBep)KIeHHOH YueHbIM coeToM @TTAOY BO HUTY "MUCuC" 21.05.2020, mpotoxox Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PyxoBoaurens noapasnenenus .A. ['toHTep



1. HEJIX OCBOEHUSA

1.1 | nenu:

1.2 | a) oBameHNe OCHOBAMH (PU3UKO-XUMUIECKOH MEXaHNKH B 00JIaCTH TEPMOANHAMIKH (HI3HICCKUX U

1.3 | XuMHMUYECKHUX NpeBpaIleHUH U NPOBEACHUH HAyYHBIX UCCIIEA0BaHUM;

1.4 | 6) oBnaieHEe HAYIHO-MTPAKTHYECKUMH OCHOBAMH 3HAHHH (Pa30BBIX NPEBPAIICHUN B HEQTIHBIX

1.5 AUCIICPCHBIX CUCTEMAX, BIHAIOIINX HA CYMM

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Brnok OIT: b1.B.JIB.04

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 MogenupoBaHue XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB

2.1.2 | XuMuueckas TEXHOJOTHUS TOIUIMBA U YIIIEPOIHBIX MaTepHaIOB

2.1.3 | IIpoueccs! u anmapaTbl XUMHYECKOH TEXHOJIOTUU

2.1.4 | TennorexHuka

2.1.5 |®usuka

2.1.6 | JomorHUTEIbHbIE TIaBEl (PU3UIECKON XIHMUH

2.1.7 |V3Bnedenne n nmepepaboTKa XUMUYECKHUX IIPOTYKTOB KOKCOBAHHUS

2.1.8 |KoxkcoaHnue yriuei

2.1.9 | Merponorus, cTaHAAPTU3ANUA U CepTHGHUKAIHS

2.1.10 | Cucremsl ynpaBieHHs] XUMHUKO-TEXHOJIOTHYECKUMH TPOIlecCaMu

2.1.11 | OOoramieHne noiae3HbIX HCKOMaeMbIX

2.1.12 | AHanuTHYecKas XUMHS U PU3UKO-XUMHUECKHE METOIbI aHATH3a

2.1.13 | KomnongHas XuMus

2.1.14 | Opranuueckas XUMHUS

2.1.15 | Xumust BEICOKOMOJICKYJISIPHBIX COEIIMHEHUI

2.2 JucuumianHbl (MOIYJIN) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KAK
npeaecTByIoONIee:

221 locymapcTBeHHast UTOTOBasI ATTECTALUS

2.2.2 | Auctmmuugsl o Bei6opy b1.B.JIB.4

2.2.3 | Aucrumuunsl o Ber6opy b1.B.IB.1

2.2.4 | Auctmmuuas! o Beioopy b1.B.JIB.2

2.2.5 | Aucummumuasl o Beioopy b1.B.JIB.3

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C @OPMHUPYEMbBIMH
KOMIETEHIUAMH

MIK-3.4: '0TOBHOCTBHIO HCNOJIB30BATH 3HAHUS OCHOBHBIX (PM3MYECKUX TEOPHii 1JIfl pelIeHusi BOSHUKAINX Gu3nyeckux
3aja4, CaAMOCTOSATEIbHOI0 NpuodpeTenus Gpu3nyeckuX 3HAHUMN,AIA IOHUMAaHHUA IPHHIMIIOB Pa0oThl NPUOOPOB U
YCTPOICTB, B TOM 4K CJIe BBIXOAAIIMX 32 MpeJe/ibl KOMIETEHTHOCTH KOHKPETHOIO HANIPABJICHUS

3HaThb:

ITK-3.4-31 oCHOBBI HOHATHS O HEPTAHBIX TUCIIEPCHBIX CHCTEMaX

IIK-1.11: CriocOOHOCTBIO BBIABJIATE H YCTPAHATH OTKJIOHEHHUS OT PEXKHMOB Pa00Thl TEXHOJIOIHYECKOI0 000pPy10BaHUs
NapaMeTPOB TEXHOJI0THYeCKOro mpouecca

3HaTh:

MK-1.11-31 BnusHME HEPTAHBIX TUCTICPCHBIX CHCTEM Ha XOJ JOOBIYM TEXHOJIIOTHH TIepepaboTKu HeTH U

ITK-3.4: T0TOBHOCTHI0 HCIIOJIB30BATH 3HAHUSI OCHOBHBIX (PM3MYeCKUX TEOPHil IJIsl pelleHNsI BOSHHKAWIIUX (pU3ndecKux
3a/1a4, CAMOCTOSITETbHOTO MPHOGPeTeHNsT (PU3NIeCKUX 3HAHNIL,IJIS IOHUMAHNUS IPUHIIHIIOB PadoThHI MPHOOPOB 1
YCTPOICTB, B TOM YK CJie BBHIXOMSIINX 32 Mpeebl KOMINEeTeHTHOCTH KOHKPETHOTO HANPABJIeHUS

YMeTh:

ITK-3.4-Y1 npoBoauTh U3MEPEHUS NOKa3aTeNneil HeTAHBIX TUCIICPCHBIX CHCTEM

ITK-1.11: CriocOOHOCTBIO BBIABJISIT H YCTPAHATH OTKJIOHEHUS OT PEXKHMOB Pad0Thl TEXHOJI0IMYeCKOI0 000py10BaHUs U
NapaMeTPOB TEXHOJI0THYECKOI0 Npouecca

Ymerb:




[K-1.11-Y1 npumeHsTs 3HaHUS 0 HETAHBIX JUCHEPCHBIX CHCTEMAaX JUIA MPAKTUYECKOTo IPUMEHEHUs B cepas 1o0b4u u
nepepaboTKH HeTH

ITK-3.4: T'0TOBHOCTBIO HCIOJIB30BATH 3HAHUSI OCHOBHBIX (PM3MYeCKUX TEOPHUid /IS pelleHNsI BOSHHKAWIIUX (pU3ndecKux
3a7a4, CAMOCTOSATEIHLHOI0 NprodpeTeHnnst (PU3NIECKUX 3HAHMIT,IJISI MIOHMMAHNS MPUHIMIIOB PadoThl NPUOOPOB U
yCTPOﬁCTB, B TOM YHUC/I€ BBIXOAAIIMX 32 NMpeaejabl KOMIETCHTHOCTH KOHKPETHOI0 HAIIPpaBJICHUS

Baanernb:

I1K-3.4-B1 HaBBIKaMH yrpaBJeHHUs CBOMCTBAMHU HE(PTAHBIX AUCIICPCHBIX CHCTEM

ITIK-1.11: CrioCOOHOCTBIO BBISIBJISIT M YCTPAHATH OTKJIOHEHUS OT PEXKHMOB Pa00Thl TEXHOJIOIHYeCKOr0 000py10BaHUSs U

mapaMeTpoB TEXHOJIOIHYE€CKOI0 npomecca

Baanernb:

[IK-1.11-B1 meTomamu mccnenoBaHust HEQTIHBIX TUCIEPCHBIX CHCTEM

4. CTPYKTYPA U COAEP) KAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl
Pazpen 1.
1.1 Bgenenue B kypc @usuko- 5 2 JIT.1J12.1J13. KM2
XMMUYecKasi MEXaHHKa 1
HE(PTSIHBIX TUCTIEPCHBIX 213253

cucrem (XM HJIC).
[IpencraBnenus o
MIEPBUYHBIX CTPYKTYPHBIX
emuaunnax HJIC
HA/IMOJIEKYIISIPHBIX
crpykrypax. Komionnso-
xumudeckue cBorictea HJ[C
Y HEKOTOPBIE METOJIBI UX
HCCIIE0OBAHMUS.

Hay4dHbie OCHOBBI CTPYKTYpbI
HEPTSIHBIX TUCTIEPCHBIX
cucreM. CoBpeMEHHBIE
MPEACTaBIECHUS O
HU3KOMOJICKYJISIDHBIX U
BBICOKO-MOJICKYJISIPHBIX
COEAMHEHHAX He(PTH U UX
CKJIOHHOCTH K XUMHUYECKHM U
(usmgecKkuM
B3aUMOJICUCTBUSIM. 3aKOH
MPONOPLUHUOHATBHOCTH
SHEPrUH aCCOIIMUPOBAHUS
COSIMHEHUH B TOUKaX
(hazoBBIX MEPExX0I0B
(kpucTayIM3aIys, BO3TOHKA,
HCTIapeHHe) MOJIEKYIIAPHON
macce. PangukanpHo-
MOJIEKYIIIPHOE
B3aumoneictaue. /Jlex/




1.2

3aKOHOMEpPHOCTH
00pa3oBaHus (PU3HMICCKUX
ACCOIMATOB U XMMUYECKUX
KOMILIEKCOB.
YnopsiioueHHble U
HEYNOpsJ0YEHHbIE
CTPYKTYpbl. Mozens
crpoerust CCE, kunHeTnka
WU3MEHEHUS pa3MepoB U
CBOHCTB M 3aKOHOMEPHOCTH
ee TIOBEJCHUS B He(TIHOU
cucteme. HoBbix
MPE/ICTAaBICHUAX 0 HeTH 1
HEPTSIHBIX OCTATKAaX,
pa3BHBaEMBIX B psijie paboT.
OcobeHHOCTH
(hopMHUpOBaHUS B HEPTSIHBIX
cucremax u3 BMC
HAJIMOJIEKYJISPHBIX CTPYKTYP.
YcnoBust 00pa3oBaHus
MpOCTEHIINX

(nepBuuHbIX) /JIek/

JI1.1J12.1J13.
1
01030233

1.3

CaMocTOATeIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:Beznenue B kypc
Pu3HUKO-XUMHUYeCcKas
MeXaHHKa HEPTIHBIX
jucnepcHelx cucteM (OXM
HJIC). Ilpencrasnenns o
MIEPBUYHBIX CTPYKTYPHBIX
emqununax HJIC
HA/IMOJICKYJISIPHBIX
cTpykrypax. Komnounso-
xumudeckue corictea HJIC
Y HEKOTOPBIC METOJIBI UX
WCCIIEIOBAHUSI.

HayuHble 0CHOBBI CTPYKTYpBI
HEe(TIHBIX TUCIICPCHBIX
cucteM. COBpeMEHHBIE
MPEACTABICHUS O
HU3KOMOJIEKYJISIPHBIX U
BBICOKO-MOJICKYJISIPHBIX
COEMHEHMIX He(PTH U UX
CKJIOHHOCTH K XMMUYECKUM U
(busznIeckum
B3aMMOJECHCTBUAM. 3aKOH
MPONOPIUOHATBHOCTH
SHEPTUU aCCOLUUPOBAHUS
COEJIMHEHHH B TOUKaX
(ha30BBIX MTEPEXOTOB
(Kpucramum3anus, BO3roHKa,
UCTapeHue) MOJIEKYIIPHON
Macce. PanukansHo-
MOJIEKYIISIPHOE
B3aumoeiicteue. /Cp/

12

IK-1.11-31 TIK
-1.11-Y1 IIK-
1.11-B1IIK-3.4
-31 TIK-3.4-Y1
I1K-3.4-B1

JI1.1J12.1J13.
1
01030233




1.4

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:3aKOHOMEPHOCTH
00pa3oBaHus HU3HMIECKUX
accolMaToB U XUMUYECKHUX
KOMILIEKCOB.
YnopsinodueHHbIe U
HEYHOpPsJOYCHHbIE
CTPYKTYpbL. Mozens
crpoenust CCE, kuneTnka
M3MEHCHUS Pa3MepoB U
CBOICTB U 3aKOHOMEPHOCTHU
ec IOBE/ICHUs B HEPTSHOM
cucreme. HoBbIx
MpeACTaBIeHUAX 0 HehTH U
HEe(TAHBIX OCTaTKaXx,
pa3BHBaeMBIX B psize paboT.
OcobeHHoCTH
(hopmupoBaHus B HEPTSIHBIX
cucremax u3 BMC
HaJIMOJICKYIISIPHBIX CTPYKTYD.
YcnoBus 00pa3oBaHUS
MPOCTEUIINX

(mepBuunkbIX) /Cp/

12

JI1.1J12.1J13.
1
01030233

1.5

OCHOBHBIE OOBEKTHI
KoJUTOHHOM XuMuu. OleHKa
3¢ GEeKTHBHOCTH
HCIIOJIb30BAHUS Pa3INYHBIX
HHCTPYMEHTAJBHBIX METOIOB.
CpaBHHUTENbHAS KPUTHYECKAS
OIICHKA U3BECTHBIX METOJIOB
OIIPEICIICHUS TUCTIEPCHOCTH

CCE. /Mp/

JIT.1J12.1J13.
1
013233

1.6

CennMMEHTAI[IOHHBIE METOIBL.
Kongykromerpudeckuii
METO/I.

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

JI1.1J12.1J13.
1
01030233

P1

1.7

DJIeKTPOHHAsE MUKPOCKOITHS,
SAMP-cnekrpockonus,
Jusnexrpuueckas
cnektpockonus, JI1P-
cnekTpockomnus. /T1p/

JI1.1J12.1J13.
1
0102393

P2

1.8

Kunernka n MexaHU3M
M3MEHEHHUSI Pa3MepoB U
cpoiictB CCE.
KoMmoHeHTHEIH cocTaB
BCOKOMOJIEKYJIIPHOM 4acTH
Hedtu. CBOICTBA HEPTAHBIX
JTUCTICPCHBIX CUCTEM.
Knaccugukanus HeTSHBIX
JUCTIEPCHBIX cucTeM. /JIek/

JI1.1J12.1J13.
1
013233

1.9

KonuuecTBenHble 1
KayeCTBEHHBIC H3MEHEHHS.
Crauu u3MeHEeHHs pa3MepoB
coctaBHbIX yacteli CCE mon
JIeHICTBUEM Pa3IMYHBIX
(hakTopoB. MeXxaHNU3MBI
arperupoBaHus U
Jle3arperupoBaHms
HAIMOJIEKYJIAPHBIX CTPYKTYP
B CpeJllax ¢ pa3InyHOU
pacTBopstoLIei
CIOCOOHOCTBIO. JIBIDKYIIas
CHUJIa U3MEHEHUS pa3MepoB
CCE. /Jlex/

JI1.1J12.1J13.
1
013233




1.10

IMpoueccs! popmupoBanus
CCE u3 MOJIEKYJISPHBIX
pacTBOpOB.
MEXMOJICKYIISIPHEIC
B3alMOJICHCTBUS
YIIIEBOIOPOAHBIX U
HEYTITIeBOIOPOIHBIX
coeMHEeHNH He(TH.
VYceroitunBocts HIC.
OO0partnMele 1 HeOOpaTUMBIE
HJIC. 3akoHOMepHOCTH
Pa3BUTHUS YIPYTOi,
IJIACTUYECKON U
BBICOKO3J1aCTUUECKON
nedopmarun. pusngeckoe u
XHMHYECKOE arperupoBaHue
nonusnepusix HIC.
Krnaccudukanus vedreii.
Knaccugukamus HIAC mo
CTENEHHU JUCIEPCHOCTH.
CTpyKTypUpOBaHHBIE U
HECTPYKTYPHPOBaHHBIE
cucreMsl. HanonHeHHbIe 1
HEHAIlOJTHEHHBIC He(TSHBIC
cucremsl. Pacuer
TEOPETUUECKOHN MPOYHOCTH
TBepabIX Ten. Hedrsinblie
ra3sl 1 KUAKOCTH. /JIex/

JI1.1J12.1J13.
1
01030233




CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Kuneruka u
MEXaHU3M U3MEHCHUS
pasmepos u cBoiictB CCE.
KomnoHeHTHbIH cocTaB
BCOKOMOJIEKYJIIPHOM 4acTH
Hedtu. CBOICTBA HEPTAHBIX
JTUCTIEPCHBIX CHCTEM.
Krnaccudukanms HeQTIHBIX
JICTICPCHBIX CHCTEM.
Konunuectsenusie u
KayeCTBEHHbIE U3MEHEHMUS.
Craauu u3MeHeHUs pa3MepoB
cocraBubix yacteir CCE mon
JIeCTBUEM PA3IIMUHBIX
(hakTopoB. MeXaHNU3MBI
arperupoBaHus U
Jle3arperupoBaHust
HaJMOJIEKYJIPHBIX CTPYKTYP
B CpeJllax C pa3IuyHOU
pacTBopsitouiei
CHOCOOHOCTBIO. JIBIDKYyIIast
CHJIa N3MEHEHHUS pa3MepoB
CCE. IIpoueccsl
dhopmuposanust CCE u3
MOJIEKYJISIPHBIX PaCTBOPOB.
MEXMOJIEKYIIPHEIC
B3alMOJEHCTBUSA
YIJIEBOJIOPOJHBIX U
HEYTJIEBOIOPOIHBIX
COeMHEHNH HePTH.
Vceroiunocts HIC.
OO6paTuMbIe 1 HEOOpATHMBIC
HJC. 3akoHOMEpHOCTH
pa3BUTHA yIPYIOH,
IJIACTUYECKON U
BBICOKODJIACTHYECCKON
nedopmarun. GU3NIEcCKoe U
XMMUYECKOE arperupoBaHue
nonusiaepubix HJ(C.
Krnaccudukanns vedreii.
Knaccudukanus HIAC no
CTeTNeHH JUCIIEPCHOCTH.
CTpyKTYpHpOBaHHBIE U
HECTPYKTYPHPOBAaHHBIE
cucreMbl. HanonHeHnusle u
HCHAIIOJTHCHHBIC He(TSIHBIC
cucremsl. Pacuer
TEOPETUUECKOU IPOUYHOCTH
TBepabIx Ten. Hedrsiabie
ra3el ¥ xuakocTa. /Cp/

14

IK-1.11-31 TIK
-1.11-Y1 IIK-
1.11-B1 IIK-3.4
-31 TIK-3.4-Y1
I1K-3.4-B1

JI1.1J12.1J13.
1
01030233

P3

CamocTosTeNnbHOE H3ydeHNe
y4aebHoro Matepuana 8 LMS
Canvas:OCHOBHbIE
XapaKTEPUCTUKH JIETKUX H
cpenHuX HedTeil.
Heyrnesonopoa-ueie
KOMITOHEHTHI He(pTh. O1ieHKa
JIMHAMHUKHA POCTa TITyOHHBI
nepepaboTKH HeTel.
Xumndeckas npupoa HedTH.
/Cp/

10

JI1.1J12.1J13.
1
013233




Ucnone3oBanue B
HCCIIEIOBaHUSAX
COBPEMEHHBIX METOJIOB
aHanu3a. [‘unorernyeckas
MoJienb achaabTeHOBOM
MOJIEKYJIbI U3 POMAIIKUHCKON
Hedtr. Mccnenosanue
KOJIJIOWAHO-XUMAYECKUX
CBOMCTB BBICOKOBSI3KUX
Hedreit (BBH) n mpupoxssIx
6urymos (I1B). /TIp/

JI1.1J12.1J13.
1
01030233

P2

1.14

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:MccnenoBanue
KOJJIOUHO-XIMAYECKUX
cpoiicte BBH u I1b.
TepMoauHamMuueckue
XapaKTEePUCTUKH
nuctiepcuonnoii cpeast HIAC.
DU3UKO XUMUYECKUE
CBOMCTBA.JUCIIEPCUOHHON
cpeast HAC. CrpykTypHO-
MeXaHH4YecKast IPOUYHOCTh U
ycroitunocts HJIC npotus
paccioeHusI.

Teopust cTpoeHnst GUTYMOB.
Ponb acdanpreHoB, cMoI U
Macel B GOpMHUPOBAHUHU
CcTpyKTYphI. Posb
MOBEPXHOCTHBIX SIBJICHUI! B
JUCTIEPCHBIX CUCTEMaX.
KonTakTHbie
B3aMMOJIEUCTBHS YaCTHULI.
l'unorernyeckas Moaenb
CCE. ®u3nuko-xuMu4ecKkue
OCHOBBI PeryJIHpPOBaHUS
CTPYKTYPHBIX U ()a30BBIX
MpeBpaIIeHU B OUTyMax.
IToBepxHOCTHASA
aKTUBHOCTB. /Cp/

15

IK-1.11-31 TIK
-1.11-Y1 IIK-
1.11-B1 IIK-3.4
-31 IIK-3.4-V1
I1K-3.4-B1

JI1.1J12.1J13.
1
0103233

CamocTosTensHOe U3yUeHUE
yueOHOro Marepuana B LMS
Canvas:HedsHbIe pacTBOpPHI.
Bropoii 3akoH
TEPMOJIMHAMUKH.
KonuenTpaiuonssle
3aBUCHMOCTH
TEepPMOANHAMUUECKUX
napameTpoB. M eanbHblil
pacTBop. Accorarsl B
He(TSHBIX pacTBOpax.
TennoBoe U OPOYHOBCKOE
nBrxeHue. CteneHb
BHYTpEHHEH
YHOPSIAOYEHHOCTH
SKHJIKOCTEH.

Juddysus n ocmoc.
IIponeccel nepenoca.
[IepBbiit 3akoH Duka.
Bsi3zkocTh. OCHOBHOM 3aKOH
BA3KOro TedeHus HeroToHa.
YpaBHeHHe DHHIITEHHA.
OHTponuiiHblii Gakrop. /Cp/

10

JIT.1J12.1J13.
1
0103233




CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Onruyeckue
cBoiicTBa. 3akoH Jlambepra-
Bepa. Dnexrpodusnueckue
cBoricTa. [lepenoc 3apsaa B
KUAKOCTAX. DIIEKTpHUecKas
MPOBOAUMOCTh
OpraHUYeCcKUX
TOJTYIIPOBOTHHKOB.
Mexanuyeckue cBOICTBa
HAC.

Kuneruka nepexona
nepsuuHblx CCE Bo
BropuuHble. [Iponeccsl
(hU3UUECKOrO U XMMHYECKOTO
ctpykrypupoBanust CCE.
MexaHU3MbI arperupOBaHUSL
CCE. Metozp! onpeaeneHust
CTPYKTYPHO-MEXaHUUECKON
MIPOYHOCTH U YCTOHYNBOCTH
HJIC npoTtuB paccioeHust
HJIC. Meroasl
PEryIHpOBaHUs
YCTOHYMBOCTH M aKTHBHOCTU

HJIC. /Cp/

10

IK-1.11-31 TIK
-1.11-Y1 IIK-
1.11-B1 IIK-3.4
-31 TIK-3.4-Y1
I1K-3.4-B1

JI1.1J12.1J13.
1
01030233




CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:HedrsHbIe pacTBOpPHI.
Bropoii 3akoH
TEPMOJIMHAMUKH.
KonuenTpaiuonssle
3aBUCHMOCTH
TEepPMOANHAMUYECKHUX
napamMeTpoB. M ieanbHblil
pacTtBop. Accoarsl B
He(TSHBIX pacTBOpax.
TennoBoe U OPOYHOBCKOE
nBrkeHue. CteneHb
BHYTpEHHEH
YIOPSAI0YEHHOCTH
SKHJIKOCTEH.

Juddysus n ocmoc.
IIponeccel nepenoca.
[IepBbiit 3akoH Duka.
Bsi3kocTh. OCHOBHOM 3aKOH
BsA3KOro TedeHus HerotoHa.
YpaBHeHHe DHHIITEHHA.
ODHTPOMUUHBIN (aKToOp.
OnTHueckue cBOMCTBA. 3aKOH
Jlambepra-bepa.
Dnextpoduzndeckre
cBoricTa. [lepenoc 3apsaa B
KUAKOCTAX. DIIEKTpHUecKas
MPOBOAUMOCTh
OpraHUYeCcKUX
MOJIyIPOBOJAHUKOB.
MexaHuueckue cBOICTBa
HAC.

Kuneruka nepexona
nepsuuHblx CCE BO
BropuuHble. [Iponeccsl
(hU3UUECKOrO U XMMHYECKOTO
ctpykrypupoBanust CCE.
MexaHU3MBI arperupOBaHUSL
CCE. Metozp! onpeaeneHust
CTPYKTYPHO-MEXaHUUECKON
MIPOYHOCTH U YCTOHYNBOCTH
HJIC npoTtuB paccioeHust
HJIC. Meroasl
PeryIupoBaHUs
YCTOHYMBOCTH M aKTHBHOCTHU

HJIC. /Cp/

13

IK-1.11-31 TIK
-1.11-Y1 IIK-
1.11-B1 IIK-3.4
-31 TIK-3.4-Y1
I1K-3.4-B1

JI1.1J12.1J13.
1
01030233




CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:VHTeHCHbUKAIIISL
TEXHOJIOTHYECKUX IPOIECCOB
perynupoBaHueM (pa3oBbIX
MEPEXO/IOB.
TexHonoru4yeckrue OCHOBBI U
IpoLEecCH IepepaboTKu
HE(PTAHBIX TICHEPCHBIX
cucreM. TeopeTnueckue u
TEXHOJIOTHYECKUE OCHOBBI
MHTEHCU(HKALIUK Tpolecca
obecconuBaHus HePTH.
AHanoruu Mexay (Gpa3oBEIMH
HepexofaMu B He(TAHBIX
cucTeMax M afcopOIHOH-
HBIMH SIBIICHUSIMA Ha
MOBEPXHOCTH aJICOPOCHTOB U
Katanu3aTopos. JlBa
KPUTHUYECKHUX COCTOSIHUS
CCE. /Cp/

15

JI1.1J12.1J13.
1
01030233

1.19

3aKOHOMEPHOCTH U3MEHEHUS
(hU3UKO-XMMHUYECKUX CBOMCTB
HAC. Kputrnueckue
cocrosiaust HJ(C.
OnTuMu3zanus
TEXHOJIOTHYECKHUX MPOLIECCOB
Ha HII3. Konkypupyromiue
MEXKMOJIEKYIISPHBIE
B3auMoeiicTus. OO1ue
NPUHIUIE THTEHCU(DHKALTTH
TEXHOJIOTHYECKUX TPOIECCOB
nepepabotku HepTH. /TIp/

JI1.1J12.1J13.
1
013233

1.20

Dopmuposanue CCE npu
W3MEHEHNH BHEIIHUX
BozaeiicTuii. [TonroroBka u
HepBUYHAS IepepaboTka
Hedrtu. [lepBuunas u
BaKyyMHasl IeperoHka He(Tu.
MexaHu3M (HOpMUPOBAHUS
CCE npu cMemeHun IByX
HEpacTBOPSIOIIMXCS IPYT B
JIpyre KHUIKOCTEH.
OKCTpeMalbHBIE COCTOSHUSL
CCE. MexaHu3mbl
MHTEHCH(UKALINK TIpoIiecca
00eccoIMBaHUs C MOMOIIBIO
nobasok. /TIp/

JI1.1J12.1J13.
1
01090233

1.21

/Op/

JI1.1J12.1J13.
1
01030233

1.22

/Dx3amen/

IK-1.11-31 IIK
-1.11-Y1 IIK-
1.11-B1 IIK-3.4
-31 I1IK-3.4-V1
I1K-3.4-B1

JI1.1J12.1J13.
1
013233

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB

5.1. KoHnTpoJibHbIe MeponpusaTHs (KOHTPOJIbHANA PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JIJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon

KonTponsHoe
MEpONpUITHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEeHIIUH

BOHpOCBI JUJIA IOATOTOBKU

KM1

DK3aMeH

IK-1.11-31;I1K-1.11
-Y1;IIK-1.11-BL;IIK

[

Krnaccudukanms HeTSIHBIX AUCTIEPCHBIX CTPYKTYD.

MeXMOJIEKyIsIpHbIE B3aMMOICHCTBUSI KOMIIOHEHTOB HEPTU U




-3.4-Y1;I1K-3.4-
31;1IK-3.4-B1

HX BIMSHUE Ha CBOMCTBA MOJICKYJIAPHBIX U JUCIIEPCHBIX PAaCTBOPOB

3. CrpoeHue U CBOICTBa JUCIEPCUOHHOM Cpebl

4. JucniepcHas ¢a3za. Buabl JokanbHBIX 00pa3oBaHUIl B
HEPTSHBIX CHUCTEMAX

5. TepmoanHamuka o0pa3oBaHuUs

6. DHepreTuvecKue B3aMMOJCHUCTBUS M Pa3Mephl

7. Teopust perynupyeMbix (a3oBBIX TEPEXOJI0B.

8. Mertonsl onpeneneHus U peryaupoBaHusl YCTOHUYNBOCTH
HJC.

9. Peonoruss HIC DnemeHTapHbIe U peabHbIE PEOJIOIMUECKHE
monenu (I'yka, Hetorona, Kynona, buarama, MakcBemnna u KensBuna).
10. Peonoruueckue cBoicTBa CBOOOIHOAMCIIEPCHBIX

CBSI3HOMCIICPCHBIX (CTPYKTYPHPOBAHHBIX). MeXaHHYECKHe CBOICTBA
HEe(TAHBIX TUCIEPCHBIX CTPYKTYP, CIIOCOOBI PETYITNPOBAHHS CBOMCTB.

11. 3HAaKOMCTBO C TEXHHMKOH M 000pyaOBaHHEM J1abOpaTOpHil.
TexHuka 6e30MaCHOCTH IPY BBIIIOJTHEHUH PaloT.

12. [Nomy4yenne HEPTAHBIX SMYIBCHH PA3INYHBIX THIIOB.

13. [Tonyuenue u ucciaenoBaHUe CBOMCTB YIIIEBOJOPOAHOM
THEHBL.

14. Ornpenenenue aucnepcHoctu HJIC
(HOTOKOIOPUMETPUIECKAM METOZIOM

15. Omnpenenenue 3pPEKTUBHOCTH JEIMYIBraTOPOB
BOZOHE(TIHBIX AMYIIbCHH.

16. OnpeneneHue KUHETUYECKOW YCTOHYMBOCTH
acarbTeHOCOAePIKAIIIX TUCIICPCHBIX CHCTEM.

17. Omnpezenenue TeMIepaTypbl KpUCTaLTU3aUN
He()TENPOTYKTa 110 KPUBBIM OXJIXKACHUS

18. Temneparypa pasmsardeHus outyma no Meroxny «Kombsmo —
map.

19. OrpenieneHye mokasarens MneHeTpauu OuTyma.

20. OmnpezeneHue TeMIeparypbl Xpymkoctu outyma no dpaacy.
21. Onpenenenue crpykrypHoMexannueckux csoicts HJIC Ha
POTALMOHHOM BHCKO3HMETpe

22. Hedtanas mucnepcHas cucrema, OnpeselieHue,

knaccudukanusa HepTaHBIX aucnepcHbIx cucteM (H/IC) mo npusHakam
UX JUCIIEPCHOTO COCTOSIHUS: arperaTHOe COCTOSIHUE JUCIEPHON (a3l U
JUCTIEPCUOHHOMN Cpefibl (AMYIbCHUH, 30JIM, TeNIU, CYyCIIeH3UU U Ip.),
JIMCIIEPCHOCTH (BBICOKO- M TPyOOANCIIEPCHEIC H JIP.), XapaKTep
MOJIEKYISIPHBIX B3aUMOJICHCTBHII HA TpaHMIIE pas3aena a3
(tnooOHBIE, MMODUIBHBIE).

23. CocraB AMCIIEPCUOHHON Cpe/ibl, CBOMCTBA JUCTIEPCHOHHOM
CpeBI IPH PA3THIHBIX TePMOOAPUIECKHUX yCIoBHAX. CloXKHASA
ctpykrypHas equanna (CCE).

24, Teopus crpoenus CCE. MexMouekynspHbie
B3aMOJICHCTBHS KOMITOHEHTOB HeTH. IHIMBH/TyaIbHBIC KOMIOHEHTHI
HeTH: aNKaHbI, IUKI0ANKAHBI, ADOMAaTHIECKHIE H T€TePOOPTraHNIECKHe
COEIMHEHHS, MUHEPaIbHbIe KOMITIOHEHTBHI.

25. Cnoco0b! (hOpMHpOBaHHS HEPTIHBIX AUCIICPCHBIX CHCTEM
(HIO).
26. ®Da3oBble mepexoasl B HeTAHBIX cucTeMax. Pasza u

Mex(as3HbIi c10il. DoOpMUPOBAHUE M CTPOCHUE CIIOKHBIX CTPYKTYPHBIX
enunutl (CCE). TepmonrHamMuka U KHHETHKA (a30BbIX MEPEXOI0B B
HAC.

27. Dueprerudeckue B3aumoaeicTeus u pasmepsl CCE B HIC.
Onpenenenue pazmepoB yactul HJ[C. DkcTpemanbHble H3MEHEHUs
pasmepoB CCE u Teopus peryaupyeMbix (pa3oBbIX IEPexX0I0B.
Okcrpemanbhbie coctossHus HIC 1 ux ucnons30BaHue B
TEXHOJIOTHUECKON MPaKTHKE.

28. CTpyKTYpHO-MEXaHUYECKUE W (PU3NKO-XUMUICCKUE
ceoiicta HIIC. Biusiaue pazmepos CCE na cotictBa HIIC.
Ilepepacnpenenenue coeqMHEHHH MexXay (hazaMu U TOBEPXHOCTHOE
HaTspKeHHe. CTPYKTYpHO-MEXaHW4eCKasi IPOYHOCTb U YCTOMYMBOCTh
HAC.

29. Hedrsanbie aucnepcHble cucteMbl. Du3nueckue cnocoOb
HOJTy4eHUsI HETAHBIX JUCIIEPCHBIX CTPYKTYP.
30. OHU3NKO-XUMHYECKHE CHOCOOBI ONTyIeHH HEPTIHBIX

JIFICTIEPCHBIX CTPYKTYP.
31. [ToBepxHOCTHBIE U OOBEMHBIE XapPAKTEPUCTHKH HEPTIHBIX




JUCHEPCHBIX CTPYKTYP.

32.

33. OCHOBBI (hPM3UKO-XMMHYECKOIT TeXHOJIOTHH HehTH. Bimstaue
ocobenHocTel ctpoernus u cTpykrypsl HJIC Ha npoTekanue
TEXHOJOTMYECKHX MPOLIECCOB.

34. Du3NKO-XUMHUYECKas! TEXHOIOTHS J00bIYM U TPaHCIOpPTa
HedTi. PU3NKO-XUMHUYECcKas TEXHOJIOTHS IepepaboTKH HeTH.

35. DU3UKO-XUMHYECKas] TEXHOJIOTHS KOMIAYHANPOBAHUS U
HOJIy4CHUSI TOBAPHBIX HE(TEIIPOIYKTOB.

36. XMMMOTOJOTHS, TPHOOIOTHS U (HU3UKO-XUMUIECKast
TEXHOJIOTHS He(hTH. ANCOpOIMOHHAS U PEaKIIMOHHAS CIIOCOOHOCTH
HE(TAHBIX JUCIEPCHBIX CTPYKTYP.

37. MexaHuueckasi IPOYHOCTh U OJHOPOAHOCTh HE(DTSIHBIX
JIVICTIEPCHBIX CTPYKTYP.

KM2

Konrponsnas
pabota

TIK-1.11-31;[IK-1.11
-V1;IK-1.11-B1;[IK
-3.4-31;11K-3.4-
BI;ITK-3.4-Y1

1. Ancop6uns u ee IBIDKYIIHE CHIIBL. MOJEKyIsIpHO-KHHETHIECKHE
SIBJICHUSL.

2. CoBpeMeHHbIE PEICTaBICHNS O COPOLIMOHHBIX MPOLIECCaX.
3. OMynbcusi B COBPEMEHHOM MUDE.

4. MeToab! OYHCTKH U MTOIYYCHUS KOJUIOUJHBIX PACTBOPOB.

5. CycrieH3uu, UX CBOWCTBa U IIPUMEHEHHE.

6. IToBepXHOCTHOE HATSHKEHHE U aICOPOINS Ha TIOBEPXHOCTH
KUJKOCTH.

7. IloHsTHE O TOIUTMBHO-JUCIIEPCHBIX CUCTEMAX M 3JIEMEHTax
CTPYKTYPBI IUCTIEPCHOM

(hasebl.

8. 3HaueHNe KOIIOUIHBIX CHCTEM U KOJJIOMIHBIX IIPOIECCOB B
npHpoze.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX no gucuuninHe (Kypcosasi padora, Kypcosoii nmpoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Koz Haspammue [IpoBepsiembie
WHIKATOPHI Coneprxanne paboTsI
padoThI paboThI N
KOMIIETeHLIU I
P1 IIpakTuyeckas IMK-1.11-31;IIK-1.11 | Peonoruueckue cBoicTBa JUCTIEPCHBIX
pabora 1 -YI;IIK-1.11-B1;IIK | cuctem
-3.4-31;11K-3.4-
V1;IIK-3.4-B1
P2 [IpakTuueckas IMK-1.11-3L;IIK-1.11 | OnpeneneHue moBepXHOCTHOTO
pabora 2 -YI;IIK-1.11-BL;IIK | HaTsOKeHUS B HETIHBIX AUCTIEPCHBIX CHCTEMAx
-3.4-31;11K-3.4-
V1;IIK-3.4-B1
P3 [IpakTuueckas MK-1.11-31;IK-1.11 | YcToW4uBOCTh HEPTAHBIX TUCTIEPCHBIX
pabota 3 -V1;IIK-1.11-BL;IIK |cuctem
-3.4-31;11K-3.4-
V1;IIK-3.4-B1
P4 Ipaktnyeckas padot |ITK-1.11-31;TTK-1.11 | Onpenenenue TeMrepaTypbl pa3MsrdaeHUs

4

-V 1;[IK-1.11-B1;[IK
-3.4-31;TTK-3 4-
V1;[IK-3.4-B1

O6uTYMOB




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6I/IJ'IeTOB, TECTOB M T.l'[.)

DenepanbHOE FOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTEIbHOE YIPEKICHUE
BBICILIETO TPO(ECCHOHATIBHOTO 00pa30BaHUs

«HanuoHnanbHbII HccnenoBaTenbCKUi TexHomorndeckuii yausepcurer « MUCuCy
HoBotponuxknii ¢prmnan

Kadenpa MaremaTHKH 1 €CTECTBO3HAHHS

JucrmmHa: @HU3NKO-XUMHYIECKHE OCHOBBI HEPTSHBIX ANUCIIEPCHBIX CHCTEM
Hamnpasnenne: 18.03.01 «Xummueckast TEXHOIOTHSDY

®opma 00yueHuUs: 3a04Hasi, OUHas

®dopmMa IpoBEJEHUS IK3aMEHa: MMCbMEHHAs!

Buner k sx3ameny Ne 0

1. ITomyaenne HeTSHBIX SMYIBCHI Pa3TNYHBIX THIIOB.
2. Temnepatypa pazmsardeHus outyma o meroxy «Komsmo — mapy.
3. Peonorudeckue cBoiicTBa IUCHEPCHBIX CUCTEM

CocTtaBui: K.T.H., JoueHT Kadeapsl MuE E.B. Hedénosa
3aB. kadenpoit MuE A.B. llIpanéna

5.4. Meroauka OLleHKH OCBOCHUS JMCUMILIUHBI (MoayJsi, npaktuku. HUP)

Kpurepun orieHKH KOHTPOJIBHOM pabOThI, TPOBOAMMON B AUCTaHIMOHHOH popme B LMS Canvas
85 < IIpoueHT BepHbIX 0TBeTOB < 100 - OTIHYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIILHO

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas qutepartypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTaBUTENIU 3ariaBue Bubmmnorexa M3narenscTBO, roa, 3i1. anpec
JI1.1 [W6parumos H. T, KOJUIOMJHO- Ka3aHckull HayqHO-UCCIIE10BATENbCKUN
Kpymun C. B., XNUMHNYECKHE OCHOBBI TEXHOJIOTMYECKUH YHUBEPCUTET
BO3HUKHOBEHUA U (KHUTY), 2008,
YIAAJTEHUS ACOAJIBTO- https://biblioclub.ru/index.php?
CMOJIO-ITAPA®VHOBBIX page=book red&id=258963
OTJIOXEHUU T1PU
PA3BPABOTKE HEDTSIHBIX
MECTOPOXIAEHWU:
yueOHOe mocodue
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTEIIH 3arnaBne bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 | Kpymun C. B., Konnonnno-xummdeckue Kazans: Kazanckuii Hay4HO-
Tpodumona @. A. OCHOBBI CO3/IaHMSI TIIMHUCTBIX HCCIIEIOBATEIbCKUN TEXHOIOTHYECKHUM
CYCHEH3UHN ISt yuusepcuretr (KHUTY), 2010,
He(TEPOMBICIIOBOTO Jelia https://biblioclub.ru/index.php?
: MOHOTpadus page=book red&id=270566
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 |Conomona H. JI, BUCBPEKUHTI: yue6HOE ,2014,
EmenpsnprueBa E. A., | mocobue
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas DJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuennb MPOrpaMMHOTO o0DecedeHUst
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AntuBupyc Kaspersky Endpoint Security nnsa 6usneca-Pamupennsrit Rus Edition 150 -249 Node 1y EDU RNW Lic.




I1.3 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.6 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Microsoft Windows Server CAL 2008 Russian Academic OPEN 1 License No Level Device CAL Device CAL
1.9 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.10 |Bpayzep Yandex
I1.11 | Bpaysep Microsoft Edge
I1.12 |Bpayzep Opera
I1.13 | Microsoft Teams
[1.14 |Zoom
I1.15 |7-zip
I1.16 |Adobe Reader
I1.17 |DjVu Solo 3.1
6.4. Ilepeuenb MHPOPMAIMOHHBIX CNPABOYHBIX CHCTEM U MPO(ecCHOHANBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Hasnauenue OcHarenne
103 JlaGoparopust  skomoruu, oboramenus | 3D mpuHTep ¢ mporpamMmHbBIM oOecnieueHreM Cura, MolKa
TI0JIE3HBIX UCKOMAeMBbIX naboparoprast JIK-1200, crom Becomoir JIK-1200, 6
71a00paTOPHBIX CTOJIOB € TeXHOJormdeckoil mpuctaBkon JIK
-1200, mka¢p BerTspkHOW JIK-1500, mepeBsHHBIE JIaBKH,
nabopaTopHble TaOypeThl, AKBaIUCTUIIATOP DIICKTPUUCCKUI
J2-10M, KoMIDIeKT ydeOHOM MebenH.
105 JlabopaTopus XuMuu Illkad  cymmabHbI, meub  Mydenpnas  [IM-TIIM-10,
JUCTHIIISITOP JTA00PaTOPHBIH.
141 VYuebnas maboparopus "Xumus" Komrmiekec  yueOHOro  00OpymOBaHUS Uil TPOBEICHUS

sKojorndeckoro mpaktukyma (TecT KomIekTsl:MuHH-
skcnpecc-tabopatopust «Iluenka-¥Y/m, pH-lmr, PK-BIIK-
lwr, OX-1,Kap6onatei-1 mr, Cynbdatsi-1mT,Xnopuasi-1
wmt, Hurparel-1 wr, Kameuwmii, XKeneso-lmr,I[BeTHOCTB-
lmr, MyTHOCTE  /HPO3PadyHOCTB)  KOMIUIEKT  JUIS
nabopatopHeix pabdot ans ydamerocs, pH-merp Checker 1,
kouaykromerp HANNADIST 1, kouaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, momspumeTp HOPTaTUBHBIA
II-161, pedpakromerp HNPD-464, osnexrporumra (1
KOoH}OD.), TEH3UOMETP K-6 KRUSS, y4eOHO-
nmabopaTOpHBIH KOMIUIEKT" XuMmus'", Meiikep OpOMTaIBHBINA

0S-10 YHUBEpCAIbHBIH, BECHI aHAJTUTHYECKHE
anekTpoHHble HTR-120CE, HCTOYHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c

TEXHOJIOTHYECKOH IPHCTaBKOi1, TaOypeTs! 1abOpaTOpHEIE.

8. METOAUYECKHUE YKA3AHUS JJISA OBYYAIOIIIUXCA

OcBoeHNe AUCHUILTHHEI IpeIoNaraeT Kak MpoBeeHIe TPaJHLIHOHHbBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B 2IEKTPOHHOIL
nHpopMamonHo-obpazosarenbHoit cpene HUTY « MUCUCy» (BUOC), yacThio KOTOPOH HEMOCPEICTBEHHO MPEAHA3HAYCHHON IS
OCYIIECTBIICHHS 00pa30BaTEIHLHOTO Mpoliecca SBIETCS DICKTPOHHBIN 00pa3oBatenbHbIN pecypc LMS Canvas. OH nocTymneH mo
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 mo3BosieT HCMOIB30BATH CTICIHATIBHBIA KOHTEHT U 3JIEMEHTHI 2JIEKTPOHHOTO
00y4eHHMs M IMCTaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOoNorui. LMS Canvas Mcnoiis3yercst IpeMMyLeCTBEHHO ISl aCHHXPOHHOTO
B3aMMO/ICHCTBUS MEXY YHaCTHUKaMH 00pa30BaTeJIbHOTO MPoLecca IocpecTBOM ceTH «MHTepHeT.

Yto0O5! 3¢ eKTHBHO NCTIONB30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICITHO OCBOMTH TUCIUILIHHY, HY)KHO!

1) 3aperucTpupoBaThcs Ha Kypc. I 3TOro HyXKHO HepelTH M0 CChUIKE ... JIOTHH U maponb COBIANAeT C JOTMHOM U MapojeM OT
yaHoro kadounera HUTY MUCuC;
2)B pyOpuke «B Hadamo» 03HAKOMHTHCS C COAEPKAHUEM Kypca, BOIIPOCAMH JUIS CAMOCTOSITENIFHOM MOATOTOBKH, YCIOBUSMA
JIOMYCKa K aTTeCTAINH, (GOpMOIl IPOMEKYTOUHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHUSIMH OLICHUBAHUS U JIp.;

3)B pyopuke «Momynu», 3aX0/isl B COOTBETCTBYIOIIME pa3Aeibl U3ydaTh yueOHbIe MaTepHabl, pa3MelleHHbIe MpernogaBareneM. B
T.4. TI0JIb30BAThCS JINTEPATYPOH, pEKOMEHIOBAaHHOI NperoaBaTesieM, IIepexo/is 10 CChUIKAM;

4)B pyopuxe «bnbdnnorexa» BO3MOXKHO ITOIOUPATH IS BEITTOJTHEHHS TNCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIIHIE pabOoTHI,
KypcoBbIe pabOTBI/IIPOEKTHI) IUTEPaTypy, pasmenieHHyo B ObC HUTY «MHCucC;




5)B pyOpuke «3agaHus HyXKHO 03HAKOMUTBHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOHM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBIIEHHBIC CPOKH BBIIIOIHUTH paboTY(bl), TOATPY3HUTH 31EChH )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATh (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHKe TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanmpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Eciu paboTta cogep>XuT pUCYHKH, (POPMYIIBL, TO C IENBI0 COXPAaHECHUS
(hopmatupoBaHus ee HYKHO oArpyxath B pdf popmare.

Pabota, noarpyxaemas 1uisi IPOBEPKH, JOJDKHA:

- coJieprkaTh BCE CTPYKTYPHBIE 3JIEMEHTHI: TUTYJBHBIH JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNE, CITIICOK HCTOYHUKOB,
HPUIIOKEHUS (TIPU HEOOXOJMMOCTH);

- ObITH OpOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[TperonaBaTens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Oolee AecsaTH THel) mpoBepseT paboTy U pa3MenaeT B KOMMEHTapusIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT KaK MOJIOKUTENbHBIE CTOPOHBI pabOoTEI, Tak 3aMedanus. [Ipu Hanuauy B peneHs3uu
3aMeuaHUi U peKOMEHIAIHi, HY>KHO BHECTH MOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO AJIS MOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUECHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIIeHNn CpOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BEIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3UTh pabOTy HE MOTYIHUTCS;

6)B pyopuke «TecTbl» NPONTH TECTOBBIE 3a1aHKs1, OCBOMB COOTBETCTBYIOIIMI MaTepHall, pa3MeEIIeHHbIH B pyOpuke «Momyin»;
7)B pyopuke «OTeHKI» OTCICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBSABICHHUS, pa3MeIaeMble IIPero1aBaTesieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0cyxIeHHs» co3AaBaTh 0OCYKAECHHUS U YUaCTBOBAaTh B HUX (00CYKIaroTcs 00IIe MOMEHTHI, BBI3BIBAIOIINE
BOIPOCHI y OOJIBIIMHCTBA IPYIED). JJaHHas pyOpHKa Tak)Ke MOXKET OBITh HCIIOJIb30BaHa AT B3AUMHOM ITPOBEPKH;

10)IpOSIBIATE peryaspHYI0 aKTHBHOCTD Ha Kypce.

[IpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YIaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIEcca MOCPEICTBOM CETH
«WHreprer» ncnonbzyercst Microsoft Teams (MS Teams). UToOBI TOJIHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH Mpriiokenue MS Teams Ha mepcoOHaTBHBIN KoMIbloTep U TenedoH. CTapoctaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B rpymnie no3BoJser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTHYECKUX 3aHITHUAX;

- OBITH Ha CBSI3M C IIPEIOIaBaTeIeM, 3a/aBasi My BOTIPOCHI MIIM OTBEYas Ha €r0 BOIIPOCH! B OOIIEM JaTe TPYyNIEl B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYIIECTBIATh COBMECTHYIO PabOTy Haj JOKyMeHTaMH (Bkiajaka «Daiimbr).

ITpu mpoBeneHNH 3aHATHIA B TUCTAHIIMOHHOM CHHXPOHHOM (popMaTe HY)KHO BCEIja padoTaTh ¢ BKIIFOYEHHONW KaMepOu.
HckmogeHne — eciti MperoAaBaTellb MOPOCHT OTKIIIOYNTH KaMephl 1 MUKPO(OHEI B cBs3M ¢ OonbmnMuy moMexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

ITpu nmpoBeneHNHN JIEKIIMOHHO-NIPAKTUYECKHUX 3aHATUI BEIETCS 3aMUCh. DTO Aa€T BO3MOXKHOCTh IPOCMOTPA 3aHATHA B CAydae
HEBO3MOKHOCTH TIPUCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro IPOCMOTPETE.




