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

NHdopmaums 0 BAaAenbLe:
®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana

Nara nonnncanms: 18 efiepdibbHde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHUKanbHbI MPOrpaMMHbIA KIKOY:

BbICIIET0 00pPa3oBaHMUs
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

DU3UKO-XUMUYECKHE OCHOBbI He(PTAHBIX

AUCIICPCHbBIX CUCTEM

3akpernuieHa 3a No/ipa3aelicHueM Kadenpa maremarnkn u ecrectBoznanus (HoBorponuknii duman)

Hamnpasnenue noarotroBku

IIpoduis

Keamuduxanums
Dopma o0yueHUS

OO0mast TpyI0EMKOCTh

YacoB 1o y4eOHOMY IIJIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATH

CaMOCTOATCIIbHAs pa60Ta

JacoB Ha KOHTPOJIb

18.03.01 Xumuueckast TEXHOJIOTHS

XuMHUUECKasi TEXHOJIOTUs MMPUPOAHBIX 3Hepr0Hocheneﬁ " yrJICpOAHBIX MaTCprUaJIOB

Bakanasp
3204HasA
33ET
108 ®DopMbl KOHTPOJISL HA Kypcax:
9K3aMeH 5
24
75
9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO 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 75 |75 |75 |75
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 108 [ 108 | 108 | 108




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

Pabouas mporpamma

DU3NKO-XUMHYECKHE 0CHOBBI l-[e(l)TﬂH])lX AUCHEPCHBIX CUCTEM

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHonorus, 18.03.01_24 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, nporoxoi Ne 49

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceIaHuH

Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 13.03.2024 r., Ne3

PyxoBonutens noxpasnenenus k.1.H. [lIBanésa A.B.



1. HEJIX OCBOEHUA

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 OBPA30BATEJIbHOM ITPOT'PAMMBI

Brnok OIT: b1.B.JIB.04

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |H3BneyeHue u nepepaboTka XMMUUYECKUX MPOIYKTOB KOKCOBAHUS

2.1.2 | KoxkcoBanue yriueii

2.1.3 | IIpousBojcTBEeHHAs MPAaKTHKA

2.1.4 | Texnomorus riry6okoi nepepaboTku HeTH

2.1.5 | TexHONIOTHS IPOMBICTIOBOH ITOJTOTOBKH U MepepadOTKH He(TH U ra3a

2.1.6 | Xumuyeckue peaKTopbl

2.1.7 |IlepBuunas nmepepaboTka yrieBOIOPOAHBIX Ta30B

2.1.8 [IloaroroBka yriei Asi KOKCOBaHUS

2.1.9 | Bbe3onacHOCTD KU3HENEATEIHHOCTH

2.1.10 |Metponorus, CTaHIapTH3ALMS U CepTHHUKAINST

2.1.11 | Cucremsl ynpaBieHHs] XUMHUKO-TEXHOJIOTHYECKUMH TPOIleCCaMu

2.1.12 | Ob6oramieHue MOJIC3HBIX HCKOMAEMBIX

2.1.13 | AHanuTHYecKas XUMHS U PU3UKO-XUMHUECKHE METOIbI aHATH3a

2.1.14 | KonnougHas XUMHS

2.1.15 | Opranuueckas XUMHUS

2.1.16 | XuMus BHICOKOMOJEKYISIPHBIX COCIMHEHHHA

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUTNIAHBI (MOAY/IsS) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 | Aucrmmuns! no Ber6opy b1.B.IB.1

2.2.2 | Auctumuiussl o Beioopy b1.B.JIB.2

2.2.3 | Aucuumutuasl o Beioopy b1.B.JIB.3

3. PE3YJIBTATBI OBYYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IIK-5: Cnioco6en aHa1u3upoBaTh 3G (PeKTHBHOCTH peaiu3yemMoii Ha NpeInpPUsITUH TEXHOJIOTHH, PEAIaraTh cnocoobl ee
COBEPIICHCTBOBAHUSA M IMYTH MOJICPHU3ALIUHA MMPOU3BOACTBA

3HaTh:

ITK-5-31 oCHOBHBIE METOBI M IPUOOPEI, JJIs1 aHATH3a HEPTIHBIX TUCIIEPCHBIX CHCTEM

IIK-4: Cnioco0eH o1ieHUBATH TEXHUYECKoe cocTosiHue U 3¢ (PeKTUBHOCTH padoThl 000py10BaHUsl, IPEAIaraTh
COBEpUIEHCTBOBAHNE KOHCTPYKIIUM OTAeIbHBIX 3J1EMEHTOB 000pPYy10BaHUsl, OCYLLECTBJIATH PallUOHAIbHBINH BHIOOD
THUIIOBOTO 000PY10BAHMS

3HaTh:

T1K-4-31 mnans! uccnenoBannii HJIC ¢ momoripio mpruOopoB 1 METOI0B

IK-5: Cnocoden anaau3upoBaTh 3¢ (eKTHBHOCTH Peajin3yeMoii Ha MPeANPUSTHH TEXHOJOTHH, MPeJIAraTh crocoobl ee
COBEPIIEHCTBOBAHHUS U IYTH MOIEPHU3ALNHU MPOU3BOACTBA

YMmerb:

[IK-5-Y1 npencraBneHus 0 CTpOEHHE U CTPYKTYpe HEPTAHBIX AUCIEPCHBIX CUCTEMAX; CIIOCOOBI UX pa3/eNeHNs U UCCIeI0BaHHs

IIK-4: Cnioco6eH o1ieHUBATH TEXHHYECKOe cocTosiHNE U 3P (PeKTUBHOCTH padoThI 000pPy10BaHUs, TIPEAIATATH
COBEPIICHCTBOBAHUE KOHCTPYKIUM OTIACJIbHBIX 3JIECMECHTOB oﬁopy)lonamm, OCYIIECCTBJIATH paunonaﬂbnmﬁ BLIﬁOp
THUIIOBOTO 000PY10BAHMS

Ymerb:

ITK-4-Y1 monms30BaThes rpadKaMi, HOMOTPAMMAaMH, MHOTOKOMITOHEHTHBIMHU 3aBHCHMOCTSIMU




IK-5: Cnioco6en aHaTu3upPoOBaTh 3G (PeKTHBHOCTH peaiu3yemMoii Ha NpeINnpPUsITUH TEXHOJOTHH, PEAIaraTh Cnoco0bl ee
COBECPIICHCTBOBAHUSA M ITYTH MOJICPHU3 AU ITPOU3BOACTBA

Baaaernb:

ITK-5-B1 crocoGHOCTHIO HCIOIB30BATH MPHUOOPHI U METOBI IS KCCIICNOBAHUS (PU3UKO-XUMHUYECKUX cBoicTB, HJC

IIK-4: Cnioco0eH o1ieHUBATH TEXHUYECKOe cocTosiHNE U 3P (PeKTUBHOCTH padoThl 000py10BaHUs, TIPEAIATaThH
COBEpPUIEHCTBOBAHNE KOHCTPYKIIUM OTAEAbHbBIX 3J1EMEHTOB 000py10BaHUSl, OCYLLECTBJIATH PAllUOHAJIbHBINH BHIOOD
THUIIOBOTO 000PY10BAHMS

Baanernb:

[TIK-4-B1 MeTomaMu HHTEPIIPETANNN SKCIIEPUMEHTAIBHBIX JAHHBIX; CTATHCTUYECKUMH METO/IaMH aHAJIN3a CBOUCTB HEPTIHBIX
JTUCTIEPCHBIX CUCTEM

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 91, sieMble
KOMIIeTeHIMii pecypchl padoThI
Pazpgen 1.
1.1 Bgenenue B kypc @usuko- 5 2 JIT.1JI2.1J13. KM2

XMMUYECKasl MEXAHUKA 1
HEe(TAHBIX TUCIIEPCHBIX 2102233
cucrem (XM HJIC).

[IpencraBnenus o
MEPBUYHBIX CTPYKTYPHBIX
equautax HJIC
HA/IMOJIEKYIISPHBIX
cTpykrypax. KomnounHo-
xumudeckre cpoictea HJIC
Y HEKOTOPBIE METOJIBI UX
HCCIIEI0BAHUS.

HaydHble OCHOBBI CTPYKTYpPbI
HEPTSIHBIX TUCTIEPCHBIX
cucreM. COBpeMEHHBIE
MPEACTABICHHUS O
HU3KOMOJICKYJSIPHBIX U
BBICOKO-MOJICKYJISIPHBIX
COCIMHEHUSX HEPTH U UX
CKJIOHHOCTH K XUMUYECKUM U
(uszmaeckum
B3aUMOJEHCTBUAM. 3aKOH
MPOMOPIMOHATBHOCTH
SHEPTUU ACCONUUPOBAHUS
COCIMHCHUI B TOUKAX
(hazoBBIX MEPEX0I0B
(KpuCTaJTH3a1us, BO3TOHKA,
HCTIapeHHe) MOJIEKYIIAPHON
macce. PagukaabHo-
MOJICKYIISIPHOE
B3anMozeicTeue. /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
y4eOHOTO MaTepHaia B
"DNeKTPOHHOM
Kypce':BBenenue B xypc
OH3UKO-XUMHYECKAsT
MeXaHHUKa HEPTIHBIX
nuctiepcHbIx cucteM (XM
HJC). IIpencraBnenus o
MEPBUYHBIX CTPYKTYPHBIX
equautax HJIC
HA/IMOJIEKYIISPHBIX
cTpykrypax. KomnounHo-
xumudeckue cporictea HJIC
Y HEKOTOPBIE METOJIBI UX
HCCIICIOBAHUSI.

HayuHbIe OCHOBBI CTPYKTYPHI
HEPTSIHBIX TUCTIEPCHBIX
cucreM. COBpeMEHHBIE
MPEICTABICHHS O
HU3KOMOJICKYJSIPHBIX U
BBICOKO-MOJICKYJISIPHBIX
COCIMHEHUSX HEPTH U UX
CKJIOHHOCTH K XUMUYECKHM H
(uszmaeckum
B3aUMOJICHCTBUSIM. 3aKOH
MPOMOPIIMOHATEHOCTH
SHEPTUU ACCONUUPOBAHUS
COEIMHEHHH B TOUKaxX
(hazoBBIX MEPEX0I0B
(KpuCTaIIH3aIHs, BO3TOHKA,
HCTIapeHHe) MOJIEKYIIAPHON
Mmacce. PanukanpHo-
MOJICKYIISIPHOE
B3aumoeiicteue. /Cp/

[1K-4-31 IIK-4-
V1IIK-4-B1
ITK-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233




1.4

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
"DNeKTPOHHOM
Kypce':3aKOHOMEpHOCTH
o0OpazoBaHus HU3NIECKUX
ACCOIIMATOB U XMMUYCCKHX
KOMILIEKCOB.
YnopsiioueHHble U
HEYIOPSJOYCHHBIC
CTPYKTYpbl. Mozens
ctpoenust CCE, kunernka
W3MCHCHUS Pa3MepoB U
CBOMCTB M 3aKOHOMEPHOCTH
ee TIOBEeJICHUS B He(TIHOH
cucteme. HoBbix
NPEICTABICHUAX 0 HeTH U
He(TIHBIX OCTaTKax,
pa3BHBaEMBIX B psine paboT.
OcobeHHocTi
(hopMHUpOBaHUS B HEPTSIHBIX
cucremax u3 BMC
HAJMOJIEKYISPHBIX CTPYKTYP.
YcnoBust 00pa3oBaHus
MpOCTEHIINX

(mepBuunbIxX) /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233

1.5

OCHOBHBIE OOBEKTHI
KOJUTOMIHOU XuMuHU. O1eHKa
3G HEKTHBHOCTH
HCIIOJIb30BAHUS PA3TUYHBIX
HHCTPYMEHTAIBHBIX METOJIOB.
CpaBHHUTENbHAS] KPUTHYECKAST
OIICHKA U3BECTHBIX METO/I0B
OIPE/ICIICHUS TUCTICPCHOCTH
CCE. /Mlp/

JI1.1J12.1J13.
1
0103233

1.6

CeMMEHTAIIOHHBIE METOIBL.
Konnykromerpuueckuit
METO/.

I'enb-nnpoHukaromas
xpomarorpadus (I'TIX). /Tlp/

JI1.1J12.1J13.
1
012233

P1

1.7

DJNEeKTPOHHAsE MUKPOCKOIHS,
SMP-cnekTpockonus,
Juanexrpuueckas
criektpockonusi, II1P-
cnekrpockomnus. /I1p/

JI1.1J12.1J13.
1
013233

P2

1.8

Kunernka n Mmexanu3m
M3MEHEHUS pa3MepoB U
cpoiictB CCE.
KoMmnoHeHTHEBIH cocTaB
BCOKOMOJIEKYIIIPHON 4acTU
Hedru. CBOMCTBA HEPTAHBIX
JIUCTIEPCHBIX CHCTEM.
Krnaccudukanns HeQTIHBIX
JUCTIEPCHBIX cucTeM. /JIex/

JI1.1JI12.1J13.
1
0103233

1.9

Konnuectsenusie u
KayeCTBEHHbIE U3MEHEHMUS.
Craauu U3MeHeHHs pa3MepoB
cocraBubix yacteir CCE mon
JIleCTBUEM Pa3IMUHBIX
(hakTopoB. MeXaHU3MBI
arperupoBaHuUs U
Jle3arperupoBaHust
HaJMOJIEKYJIPHBIX CTPYKTYP
B CpeJllax C pa3IuyHOU
pacTBopsitouieit
croco0OHOCTBIO. JBIKyILIAs
CWJIa I3MEHEHHS Pa3MepOB
CCE. /JIex/

JI1.1J12.1J13.
1
010233




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
y4eOHOro MaTepHaia B
"DNeKTPOHHOM
kypce":Kuneruka u
MEXaHU3M U3MEHEHUS
pasmepos u croiictB CCE.
KommnonenTHBII cocTa
BCOKOMOJIEKYILIPHOM 4acTu
Hed . CBOWCTBA HEPTIHBIX
JIFICTICPCHBIX CHCTEM.
Krnaccudukanus HeTaHBIX
JTUCTIEPCHBIX CHCTEM.
KonnuecTBeHHbIE U
Ka4eCTBEHHBIC H3MCHEHHSI.
Craauy u3MeHeHHs pa3MepoB
coctaBHbIX yacteil CCE mon
JIEHCTBUEM PA3TUIHBIX
(hakTOpOB. MexaHN3MBI
arperupoBaHus v
Jle3arperupoBaHus
HA/IMOJIEKYJISIPHBIX CTPYKTYP
B Cpe/lax ¢ pa3aM4HO’
pacTBopstoIIEen
CTHOCOOHOCTBIO. JIBIDKyIIas
CHJIa N3MEHCHHUS Pa3MepoB
CCE. Ilpoueccot
dbopmuposanuss CCE u3
MOJIEKYISIPHBIX PACTBOPOB.
MEKMOJIEKYIISIPHBIE
B3aUMOJICHCTBUS
YITICBOIOPOIHBIX U
HEYTJIeBOIOPOAHBIX
COeIMHEHUH HePTH.
VYeroiunsocts HIC.
OO6parnMele 1 HEOOpaTHMBIE
HJIC. 3akoHOMepHOCTH
pa3BUTHS YIIPYTOM,
IJIACTUYECKON U
BBICOKOAJIACTUYECKON
nedopmarum. GU3NIecKoe U
XMMUYECKOE arperupoBaHue
nonusnepusix HIAC.
Krnaccudukanus nedreil.
Knaccudpukanus HIC no
CTENEeHH JUCIEPCHOCTH.
CTpyKTypUpOBaHHBIE U
HECTPYKTYPUPOBAaHHBIE
cucreMmbl. HaronneHnHsle u
HEHAIlOJIHEHHEIC He(TSHbIC
cucrtemsl. Pacuer
TEOPETUUECKON MPOUYHOCTH
TBepbIX Tell. HedrsaHbie
rassl u xunkoctu. /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233

P3

CamocTosTenbHOE H3YUCHUE
y4eOHOTO MaTepraia B
"DeKTPOHHOM
kypce":OcHOBHBIE
XapPaKTEPUCTHKH JIETKAX U
CPeIHHX HePTEH.
HeyrneBonopoa-Hele
KOMITOHEeHTHI HedTu. Onenka
JTUHAMHKH POCTA TITyOUHEI
nepepaboTKu He(TeH.
Xumuaeckas mpupoja HePTH.
/Cp/

[1K-4-31 TIK-4-
V1I1IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
0103233




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

[1K-4-31 IIK-4-
V1I1IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
0103233

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepraia B
"DNeKTPOHHOM
kypce'":HedTsHbIE pacTBOPEI.
Bropoii 3akox
TEPMOJIMHAMUKH.
KonuenTpanyonssle
3aBUCUMOCTH
TEPMOJIMHAMUYECKUX
napametpoB. MaeanbHbIi
pacTtBop. Accolarsl B
HE(TAHBIX pacTBOpPax.
TerutoBoe 1 OpOyHOBCKOE
nemwkenne. CTereHn
BHYTPEHHEH
YIIOPSAI0YEHHOCTH
KUJKOCTEH.

Judysus u ocmoc.
[Ipoueccel nepenoca.
[IepBe1it 3akon Duka.
Bs3kocTs. OCHOBHOM 3aKOH
BsA3KOTO TeueHust HproToHa.
YpaBHeHue DWHIITEHHA.
OuTponuiHkIii akTop. /Cp/

10

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JIT.1J12.1J13.
1
0103233




CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
"DNeKTPOHHOM
kypce'":Onruueckue
cBoiicTBa. 3akoH JlamGepTra-
Bepa. Dnexrpodusnueckue
cBoiicTBa. [lepeHoc 3apsina B
JKUAKOCTSIX. DIEKTPUUECKast
MIPOBOJUMOCTD
OPTaHWYIECKHIX
HOJTYIPOBOIHHUKOB.
MexaHnyeckue cBOMCTBa
HIC.

Kunerunka nepexona
nepBu4HbIX CCE BO
BrOopuuHbIe. [Iporeccrl
(hU3MUECKOTO ¥ XUMUYECKOTO
crpykrypupoBanus CCE.
MexaHHU3MBbI arperupoBaHus
CCE. Merons! onpeaeneHust
CTPYKTYPHO-MEXaHHYECKOH
MPOYHOCTH U YCTOHYUBOCTH
HJC npotus paccnoeHus
HJIC. Meroast
peryIupoBaHUs
YCTOWYMBOCTH U aKTUBHOCTH

HJIC. /Cp/

10

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233




CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
"DNeKTPOHHOM
kypce'":He¢TsHbBIE pacTBOPEI.
Bropoii 3akon
TEPMOJIMHAMUKH.
KonuenTpanyonssle
3aBHCHMOCTHU
TEPMOJIMHAMUYECKUX
napamerpoB. MaeanbHbIi
pacTtBop. Accolarsl B
HETAHBIX pacTBOpPax.
TerutoBoe 1 OpOyHOBCKOE
nemwkenne. CTereHn
BHYTPEHHEH
YIIOPSAA0YEHHOCTH
KUJKOCTEH.

Judysus u ocmoc.
[Ipoueccel nepenoca.
[IepBe1it 3akon Duka.
Bs3kocTs. OCHOBHOM 3aKOH
BsA3KOTO TeueHust HproToHa.
YpaBHeHue DWHIITEHHA.
OHTPONHMHHBI (hakTop.
OnTuueckue cBOcTBa. 3aKOH
JlambGepTa-bepa.
Onexrpoduzngeckue
cBoiicTBa. [lepeHoc 3apsina B
JKUAKOCTSIX. DIEKTPUUECKast
MIPOBOJUMOCTD
OpPraHUYECKUX
MOJYIPOBOJHUKOB.
MexaHnyeckue cBOMCTBa
HIC.

Kunerunka nepexona
nepBu4HbIXx CCE BO
BTropuuHbIe. [Iporeccrl
(hU3MYECKOTO ¥ XUMUYECKOTO
ctpykrypupoBanus CCE.
MexaHHU3MBbI arperupoBaHus
CCE. Merons! onpeaeneHust
CTPYKTYPHO-MEXaHHYECKOH
MPOYHOCTH U YCTOHYNBOCTH
HJC npoTtus paccioeHus
HJIC. Meroasr
PETYIHPOBAHUS
YCTOWYMBOCTH U aKTUBHOCTH

HJIC. /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233




CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
"DNeKTPOHHOM
kypce'":MMHTeHCHpHKaTHs
TEXHOJOTMUYECKHX MPOLIECCOB
perynupoBaHueM (a3oBbIX
HEePEXO0I0B.
TexHOIOr4YecKre OCHOBEI U
HPOLIECCHI IIepepadoTKu
HEe(TAHBIX TUCIICPCHBIX
cucreM. TeopeTnueckue u
TEXHOJOTMYECKHE OCHOBBI
MHTEHCH(UKALINK TIpoIiecca
obecconnBaHusA HEPTH.
Ananoruu Mexay ¢Gpa3oBsIMH
HepexoJamMu B HEYTAHBIX
CHCTEMaxX H aJICOPOINOH-
HBIMH SIBJICHUSIMU Ha
MOBEPXHOCTH aZICOPOEHTOB U
KaTanu3atopos. /IBa
KPUTHYECKAX COCTOSHUS

CCE. /Cp/

[1K-4-31 IIK-4-
V11IK-4-Bl
I1K-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01030233

3aKOHOMEPHOCTH U3MEHEHUS
(hU3UKO-XMMUYECKHX CBOMCTB
HJC. Kpuruueckue
cocrostaust H/IC.
OnTumMu3zanus
TEXHOJIOTHYECKHX MPOIECCOB
Ha HII3. Konkypupyromiue
MEKMOJICKYJISIPHBIC
B3auMoeiicTeus. OO1Iue
MPUHIUITE HHTSHCU(UKAITHN
TEXHOJIOTHYECKHX MPOLECCOB
nepepaboTku HehTH. /TIp/

JI1.1J12.1J13.
1
01030233

1.20

®opmuposanue CCE npu
M3MECHEHUH BHEIITHUX
Bo3zelcTeuil. IlonrotoBka u
NepBUYHAs IepepadoTKa
Hedru. [lepBuunas n
BaKyyMHasl IeperoHKa HeTH.
MexaHu3M (HOpMUPOBAHHS
CCE npu cMeleHnu aByX
HEepacTBOPSAIOMINXCS IPYT B
JIpyre XKHUIKOCTEH.
DKCTpeMallbHbIE COCTOSTHHS
CCE. MexaHu3mbl
MHTEHCHU(UKAIIH TIporiecca
00ecconMBaHUs ¢ TOMOIIBIO
nobasok. /TIp/

JI1.1J12.1J13.
1
012233

1.21

/dp/

JI1.1J12.1J13.
1
012233

1.22

/Dx3amen/

[1K-4-31 IIK-4-
V1I1IK-4-Bl
ITK-5-31 IIK-5-
V1IIK-5-Bl

JI1.1J12.1J13.
1
01090233

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusTHs (KOHTPOJIbHANA PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.N), BONMPOCHI IJIf

CaMOCTOSITEILHOI MOATOTOBKH

Kon

KonTponsHoe
MEpONpUITHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEeHIIUH

BOHpOCBI JUJIA IOATOTOBKU

KM1

DK3aMeH

Krnaccudukanms HeTSIHBIX AUCTIEPCHBIX CTPYKTYD.
MexXMONeKyIsIpHbIe B3aNMOACHCTBISI KOMIIOHEHTOB He()TH U




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

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

MbIxX no gucuunianHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u 1.11.)

ITpoBepsiemble
Kon HaszBanue POBCp
WHIKATOPHI Coneprxanne paboTsI
padoThI paboThI N
KOMIIETeHLIU I
P1 IIpakTuyeckas Peonoruueckue cBONCTBA AUCHIEPCHBIX
pabora 1 CUCTEM
P2 [IpakTuueckas Ornpenienenue moBepXHOCTHOTO
pabora 2 HATSDKEHUS B HE(DTSHBIX JUCTIEPCHBIX CUCTEMAax
P3 [IpakTrueckas VYcToitunBOCTh HEPTIHBIX AUCTIEPCHBIX
pabota 3 CUCTEM
P4 [IpakTuueckas paboT Onpenenenue TeMIepaTypbl pa3MAardeHus

4

OUTYMOB

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (OHI/ICHHI/le 6I/IﬂeTOB, TECTOB M T.l'[.)

DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICILIETO TPO(ECCHOHATIBHOTO 00pa30BaHuUs
«HanmonanbHbII HccnenoBaTenbCKUi TexHomorndeckuii yauepcurer « MUCuCy

HoBotponuxknii ¢prmnan

Kadenpa MaremaTHky 1 €CTECTBO3HAHHS

JucrummHa: OU3NKO-XUMHIECKHE OCHOBBI HEPTSHBIX ANUCTIEPCHBIX CHCTEM
Hamnpasnenue: 18.03.01 «Xumuueckast TEXHOIOTHSD»

®dopma oOyueHus: 3a04Hasi, OUHast

®dopma npoBeieHNs SK3aMeHa: MUCEMEHHAs

Buner k sx3ameny Ne 0
1. ITomyaenne HeTAHBIX SMYIBCHI Pa3TNIHBIX THIIOB.

2. Temmnepatypa pa3msiraeHust Outyma mo Merony «Kombmo — mapy.
3. Peonoruyeckue cBOMCTBa IMCIEPCHBIX CHCTEM

CocTtaBui: K.T.H., JoueHT Kadeapslt MuE
3aB. kadenpoit MuE

A.B. IlIBanéra

E.B. Hedénona




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

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

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yI0OBIETBOPUTEIILHO

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI1.1 [H6parumos H. T, KOJIJIOUAHO- KasaHckull Hay4HO-UCCIIEN0BATENbCKUN
Kpymun C. B., XUMHNYECKHNE OCHOBBI TEXHOJOTMYECKUH YHUBEPCUTET
BO3HUKHOBEHU U (KHUTY), 2008,
YIAAJTEHUS ACOAJIBTO- https://biblioclub.ru/index.php?
CMOJIO-ITAPAGNHOBBIX page=book red&id=258963
OTJIOXEHUU T1PU
PA3PABOTKE HE®TAHbBIX
MECTOPOX/IEHNU:
yuebHoe nocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTU 3arnaBue Bubmmnorexa M3parenscTBO, roa, 311. anpec
JI2.1 | Kpynun C. B., Konnonnno-xummuaeckue Kazans: Kazanckuii HayqHO-
Tpodumosa @. A. OCHOBBI CO3JaHUS TIIMHUCTBIX HUCCIIEIOBATENbCKIN TEXHOJIOTHYECKUH
CyCIeH3UH aJist yausepcurer (KHUTY), 2010,
HEPTEPOMBICIIOBOTO Jiela https://biblioclub.ru/index.php?
: MOHOTpadus page=book red&id=270566
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue bubanoreka W3natenscTBO, TOA, 371. axpec
JI3.1 |Cononosa H. JI., BUCBPEKUHI: yue6HOC ,2014,
EmenesanprueBa E. A., |mocobue
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
D31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
33 | Poccuiickas HaydHas meKTpOHHAS OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuens MporpaMMHOro odecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii 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
I1.9 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.10 |bBpayzep Yandex
I1.11 |Bpayzep 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. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHnue
103 JlabGopaTtopust ~ sKkonorum, oboramenus | 3D mpurTep ¢ MporpaMmHBIM obecmeueHneM Cura, Moiika
TIOJIC3HBIX UCKOMAEMBIX naboparopuas JIK-1200, crton BecoBoit JIK-1200, 6
a00paTOPHBIX CTOJIOB C TeXHOJOrmdeckoil mpuctaBkon JIK
-1200, mka¢p BerTsDkHONW JIK-1500, mepeBsHHBIE JIaBKH,
nabopaTtopHbie TaOypeThl, aKBaTUCTUIIATOP DIICKTPUUECKUI
J13-10M, KoMIUTEeKT yueOHOU MeOerH.
105 JlabopaTopus XuMuu Mxadp  cymmnpHb, meus Mydenbnas [IM-IIM-10,
JUCTHIUIATOP JIAOOPATOPHBIH.
141 VYuebnas naboparopus "Xumus" Kommnekc  yueOHOro o00OpyaoBaHUsI ANl  MPOBEACHHS

sKonorudeckoro mpaxktukyma (TecT kommuekTsi:MuHH-
akcnpecc-naboparopust «Iluenka-Y/m, pH-lmr, PK-BIIK-
lmr, OX-1,Kapbonatsr-1 mr, Cynbatsl-1mor,Xmopuasl-1
mt, Hutparel-1 wr, Kaneuwmii, XKenezo-lur,I[BeTHOCTB-
lmr,  MyTHOCTE  /mMPO3PAavyHOCT)  KOMIUIGKT  JUIS
nabopatopHeix pabdot mis ydamerocs, pH-merp Checker 1,
konaykromerp HANNADIST 1, kougykromerp Dist, pH -
metrp AHMOH-4100, pH-metp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HOISIpUMETP MOPTATUBHBIN
II-161, pedpakromerp HWPD-464, osnekrporumra (1
koH(pop.), TEH3UOMETP K-6 KRUSS, y4eOHO-
Ta00paTOpHBI KOMIUIEKT" XuMus'", MIeHKep OpOMTABHBIA

0OS-10 YHHUBEPCAJIbHBIH, BECHI AHAJINTUYECKHE
anekTpoHHble HTR-120CE, HCTOYHHK MHOCTOSHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJBI nabopaTopHbIe c

TEXHOJIOTHYECKOH MPUCTABKOM, TAOYpeThI TabopaTOpHEIE.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

OcBoeHNE AUCIUIUTIHEI IPEIIoaraeT Kak MPoBeCHIe TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaKk M padOTy B 3IEKTPOHHOI
uHpopmarmonHo-o6pazosaTensHoit cpexe HUTY «MHUCuCy» (OQUOC), yacThio KOTOPOIt HEMOCPEACTBEHHO MpeJHAa3HAUYCHHOMN IS
OCYILIECTBIIEHHs1 00pa30BaTeNbHOTO Mpoliecca ABIAeTcs DNEKTPOHHBINH 0Opa3oBarensHblii pecypc LMS Canvas. OH 1ocTymneH 1o
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BoJIsSIeT HCIOIH30BATH CIICIIMATBHBIN KOHTEHT U 3JICMEHTHI 3JICKTPOHHOTO
00yJeHus 1 AUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TexHOIoruid. LMS Canvas ucTonb3yercst MpenMyIIecTBEHHO /ISl ACHHXPOHHOTO
B3aUMOJICHCTBUS MEXIy yJaCTHUKaMHU 00pa30BaTEeIbHOTO MpoIecca HOCPEICTBOM ceTH «IHTepHeT.

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

1) 3aperucTpupoBaThes Ha Kypc. 11 3TOr0 HyXHO NMEpelTH 10 CCHUIKE ... JIOTHH M apoNb COBIAAAeT C JOTHHOM U MapojieM OT
nruHoro kabunera HUTY MUCucC,;
2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIPOCAMH Ul CAMOCTOSITENIbHOM MOATOTOBKY, YCIOBUSMU
JIOMYCKa K aTTeCTaINH, GopMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/9K3aMeH), KpUTSPHSIMH OLICHUBAHUS 1 JIp.;

3)B pyOpuke « MoIyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh yIeOHbIe MaTepPHaII], pa3MEICHHBIC IIpernoiaBareieM. B
T.4. IOJB30BATLCS JIUTEPATYpOH, peKOMEHI0BaHHON MpernoaBaTeneM, Iepexois 1o CChUIKaM;

4)B pyoprke «bubnrorekay BO3MOKHO HOAOUPATH JUIS BBIOIHEHHS TMCEMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PaboTHl,
KypCOBBIE pabOTBI/TIPOEKTHI) INTEPATypy, pasMenienHyo B ObC HUTY «MUCuC;

5)B pyOpuke «3agaHus HyXKHO 03HAKOMUTHCS C COAEPKAHUEM 3aJaHuUs K MICbMEHHOHN paboTe, CPOKaMHU CHAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBJIEHHBIE CPOKH BBIIOIHUTH paboTy(bl), TOATPY3HUTH 31ECh JKe AJIsL IPOBEPKU. Y JOOHO Ha3bIBATh (hailsl paboThI
cleayromuM 00pa3oM (Ha3BaHue TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanusanuu (Tpy MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomnka Meanos .M. BMT-19 20.04.2020. Ecin paboTta conep>XuT pUCYHKH, (POPMYIBL, TO C IENBI0 COXPAaHECHUS
(hopmaTrpoBaHHs ee HYKHO oArpyxath B pdf popmare.
Paborta, moarpyxaemas Ui IPOBEPKH, JOJKHA:

- coJieprKaTh BCE CTPYKTYPHBIE SJIEMEHTHI: TUTYJBHBIH JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHHE, CITICOK HCTOYHHUKOB,
HIPUIIOKEHUS (TIPH HEOOXOJMMOCTH);

- OBITh 0()OpMJICHA B COOTBETCTBHH C TPEOOBAHUSMU.
ITperoaBaTens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Oolee IecsaTH THel) mpoBepseT paboTy U pa3MeniaeT B KOMMEHTapHusIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yKa3bIBaeT KaK MOJIOKUTENBHBIE CTOPOHBI paboTEHI, Tak 3aMedanus. [Ipn Hanmauy B peneH3nn
3aMeuaHui U peKOMEHIAIHiA, HY>KHO BHECTH MOMPABKH B padOTy, MOATPY3UTH €€ 3aHOBO AJIS MOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUCHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIeHHn CpOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BBIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3HUTh pabOTy HE MOTYIHUTCS;
6)B pyOpuke «TecTbl» IPOHTH TECTOBBIE 3aaHHsI, OCBOMB COOTBETCTBYIOMINI MaTepua, pa3MeLeHHbIH B pyOpuke « MoIynn»;
7)B pyOpuke «OLIeHKM) OTCIICKHBATH CBOIO YCIICBAEMOCTH;
8)B pyopuke «OOBSBICHUS» YATATh OOBABICHUS, pa3MeIaeMble IIPEro[aBaTesieM, JaBaTh OOPAaTHYIO CBA3b;

9)B pyopuke «O0cyxIeHHI» CO3AaBaTh 0OCYKIECHHUS U YUaCTBOBAaTh B HUX (00CYKIAr0Tcs 00IIMe MOMEHTHI, BBI3BIBAIOIINE
BOIPOCHI y OOJIBIIMHCTBA IPYIED). JJaHHas pyOpHKa Tak)Ke MOXKET OBITh HCIIOJIb30BaHa A7 B3AUMHOM ITPOBEPKH;
10)IpOSIBISATE peryaspHYI0 aKTHBHOCTE Ha Kypce.




IIperMyIeCcTBEHHO AJISl CHHXPOHHOTO B3aUMOACHCTBHS MEXAY YIaCTHUKaMU 00pa30BaTeIbHOTO MpoIiecca MOCPEACTBOM CETH
«HuTepHer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOMTHOIICHHO HCIIOJIB30BAaTh €r0 BO3MOYKHOCTH HY)KHO
YCTaHOBUTH Mpriiokenue MS Teams Ha mepcoOHATBHBIN KoMIbloTep U TenedoH. CTapoctaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B Ipymne no3BoJser:

- CIyIIaTh JEKLUY;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C TIPENOJIaBaTeNieM, 3aaBasi eMy BOTIPOCHI MITH OTBeYasl Ha €ro BOMPOCH! B OOIIEM JaTe TPyIIsl B pabouee BpeMs C
9.00 mo 17.00;

- OCYILECTBJIATH COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKJaaka «Daiiisl).

[Tpu npoBeneHNY 3aHATHI B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCer/a paboTaTh ¢ BKIIOYCHHOW KaMepoH.
HcknrodeHne — eciiy Mpero1aBaTelb MOMPOCUT OTKIIOYUTH KaMephl  MUKPOQOHBI B CBsI3H ¢ O0bIIMMU moMexamu. Ha aBarapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

[Tpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEIETCS 3alUCh. DTO JAa€T BO3MOXKHOCTh IPOCMOTPA 3aHATHS B Cllydae
HEBO3MO>KHOCTH MPHUCYTCTBUS Ha HEM WJIM TIPH HEOOXOIUMOCTH BHOBH OOPATUTCS K MaTepPHAaIy U 3aHOBO €0 MPOCMOTPETh.




