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

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 10DefiepasiEAde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bIedOg iy Aiinb it N REir iCe1enoBaTenbeknii Texnomornyeckuii yansepeutrer «MACHC»

HoBorpouuxui ¢puaual

AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

Konsionagnasa xumus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS

Ipoduns

Keamuduxanums Bakanasp

®dopma 00yueHust 3a04Has

OO0mast TpyA0eMKOCTh 33ET

YacoB o yueOHOMY IITaHy 108 ®DopMbl KOHTPOJISL HA KypCax:
B TOM UYHUCIJIE! 3a4eT C OLEHKOH 3
ayIUTOPHBIE 3aHATHSA 12
caMoCTOsITeNbHAs paboTa 92
4acoB Ha KOHTPOJIb 4
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1. HEJIX OCBOEHUA

1.1 | ITpu n3yuenun aucuuiuinasl ' KoutonaHas XuMust "' paccMaTPHBAIOTCS OCHOBBI (PH3MKO-XUMHYIECKHUX ITPOIIECCOB,
IIPOTEKAIOIIUX B CUCTEMAX C BEICOKOPA3BUTOI Mexda3Hol rpaHuLel pasaena. CoBpeMeHHbIE TEXHOIOTHH Oy YEeHUs]
MHOTUX MaTEpPHaloB, B TOM YHCIIE OTHEYNOPHBIX U3AENUI U yTIepPOIUCTBIX MAaTEPUATIOB, CBS3aHBI B IEPBYIO OYEPEb C
IIporeccaM, HAYIINMHA Ha TpaHuIax pa3zgena (a3 B Takux cucreMax. I1o3ToMy OCHOBHAS IeNb Kypca CBOJHUTCS K TOMY,
9TOOBI, OCHOBBIBASICH HA CBOMCTBAX MCXOMHBIX BEIIECTB, IPOTHO3UPOBATH BPEMEHHOH X0 IMPOIECCOB B MOJOOHBIX
CHCTEMaX, a TAKKE NPEIBUACTh UX KOHEUHBIH Pe3yJIbTaT. DTO MO3BOJIMT PEIIATh NIaBHYIO 331a4y JII000H TEXHOJIOTHH —
Hay4MThCs 0JIy4aTh KOHEUHYIO IIPOIYKIIMIO C 3apaHee 3alaHHbIMU CBOMCTBAMU C MUHMMAJIbHBIMU MAaTE€pUAIbHBIMU U
BPEMEHHBIMHU 3aTPaTaMHU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Baoxk OIT: b1.B

2.1 TpeboBanus K npe)IBaanTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 Marematuka

2.1.2 | YueOHas IpaKkTHKA II0 MOTYyUCHUIO IEPBUYHBIX MPOPECCHOHANBHBIX YMEHUH

2.1.3 | ®usnyeckass XUMHS

2.14 | ®usuka

2.1.5 | Xumus
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAYJI5) HEO0X0AUMO KaK
npeaecTByoniee:

2.2.1 |TocynapcTBeHHasi HTOrOBasi aTTECTAIUS

2.2.2 | Aucummuassl o Beoopy 51.B./1B.1

2.2.3 | JlononHATEIbHBIC TMIaBbI (GPU3UICCKON XUMUH

2.2.4 | OGoraiieHue MOJE3HBIX HCKOMAeMBbIX

2.2.5 |Pemenue npukiaaHbIX 3a1a4 ¢ ucnoibzoBanueM MATLAB

3. PE3YJIbTATHBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

VK-6.1: neMOHCTPHPOBATh 3HAHHE ¢CTECTBEHHOHAYYHBIX M APYTUX QyHIAMEHTAJIbHBIX HAYK B IPOo¢ecCHOHAILHOMI
AesITeTbHOCTH

3HaTh:

YK-6.1-31 ocHOBBIHE MOJIEKYIIIPHO-KHHETHIECKHE, ONITHYECKUE, IOBEPXHOCTHBIC ABIACHHS, HAOII0aeMbIe B TUCIEPCHBIX
cucremMax

ITK-3.3: ['0TOBHOCTBHIO HCMOJIL30BATH 3HAHUS CBOHCTB XUMHYECKHX 3JIEMEHTOB, COeANHEHUIT M MATepHAJIOB HA UX OCHOBE
JUISl pellieHusi 3a1a4 Mpo(ecCHOHATbHOM 1esITeJIbHOCTH

3HaTh:

TIK-3.3-31 meToap! pa3pyLIeHUs TUCIIEPCHBIX CUCTEM B HeTenepepadoTKe H KOKCOXHUMUHU

OIIK-3.1: rOTOBHOCTBHIO HCIIOJIL30BATH 3HAHHUSA 0O CTPOCHMH BeUleCTBAa, MpUupoae XUMHUYECKOI CBSI3H B PA3IHMYHBIX KJIaccax
XUMHUYECKHUX ITPOIECCOB, MPOTCKAKIIHUX B OKPYKaKOlleM MHUpPe

3HaTh:

OIIK-3.1-31 npumMepbl TUCNEPCHBIX CUCTEM

YK-6.1: neMOHCTPUPOBATH 3HAHUE €CTECTBEHHOHAYYHBIX M APYrUX (PYHIaMEHTAJBHBIX HAYK B NPo(ecCHOHATbHOI
AeATEJIbHOCTH

YMmerb:

YK-6.1-V1 MNPUMCHATH OCHOBHBIC 0a30BbIE TIOHITHS U 3aKOHBI MOBCPXHOCTHBIX SIBJICHUH K AUCIICPCHBIX CUCTEM U1 IIPOBCACHU S
OKCIIEPUMEHTOB C HUMHU

K-3.3: ['0TOBHOCTBHI0 HCIOJIL30BATh 3HAHUSA CBOMCTB XUMU4YECKHX 3J1€eMEHTOB, COCINHEHH U MaTepHaJIOB Ha UX OCHOBE
JJIsl pelieHns 3a1a4 NpodeccuoHaTbHOM 1esiTeIbHOCTH

Ymernb:

[1K-3.3-Y1 uneHTH(UIIPOBATH TUCIIEPCHBIE CHCTEMBI B He(hTerepepadoTKe N KOKCOXUMHN

OIIK-3.1: roTOBHOCTbIO HCII0JIb30BATH 3HAHUS O CTPOCHMH BElLIECTBA, IPpUPOAE XUMHUYECKOi CBSI3H B Pa3JIMYHBIX KJIaccax
XUMHUYECKHUX ITPOLECCOB, MPOTEKAKWIIUX B OKPY:KallieM MUpe

YMmerb:

OIIK-3.1-Y1 naeHTHGHIHIPOBATH JUCHIEPCHBIC CHCTEMBI




YK-6.1: neMOHCTpHPOBATh 3HAHHME €CTECTBEHHOHAYYHBIX M APYTUX GyHIAMEHTAJIbHBIX HAYK B IPpo¢eccuoHaILHOM

ACATCJAbHOCTH

Baanernb:

VK-6.1-B1 MPAaKTUYCCKMMH HABbIKaMH IMTPOBCACHU SKCIICPUMCHTOB JISI UCCIICAOBAHUSA ITOBEPXHOCTHBIX SIBJICHUH B AUCIICPCHBIX

CHUCTEM

K-3.3: ['0TOBHOCTBHI0 HCI0JIL30BATh 3HAHUSA CBOWCTB XUMUYECKHX 3J1eMEHTOB, COe/INHEHUI U MaTepHaJoB Ha UX OCHOBeE
AJIs1 peleHusi 3a1a4 NpogeccHOHAILHOM 1eATeIbHOCTH

Baanernb:

[1K-3.3-B1 HaBBIKaMM KOIMYECTBEHHON OIIEHKH THCIIEPCHON CHCTEMEI B He(hTerepepadoTKe H KOKCOXUMHI

OIIK-3.1: roTOBHOCTBHIO HCII0JIL30BATH 3HAHUSA O CTPOCHMH BELIECTBA, IPUPOAE XUMHUYECKOI CBSI3H B Pa3JIMYHBIX KJIaccax
XUMHYECKHX MPOUECCOB, MPOTCKAKIIHUX B OKPYKal0IleM MHUpe

Baagern:

OIIK-3.1-B1 HaBBIKaMU KOJIMYECTBEHHOM OIIEHKU AUCIIEPCHON CUCTEMBI

4. CTPYKTYPA U COOEP)KAHUE

Kon
3aHATUA

HanmeHnoBaHue pa3iesioB U
TeM /BUA 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIEeTEeHIHii

Jlntepatypa
M 3L
pecypchl

IIpumevyanne

Boimoan
sieMble
padoThI

Pa3nen 1. O6masn
XapaKTepUuCcTHKA
JUCIHHUIIAHBI

1.1

MecTo BEICOKOIUCTIEPCHBIX
CHCTEM U MaTepuasoB B
oOuielt cucteme
COBPEMEHHBIX MaTEepHaJIOB B
MPOMBIIIJIEHHOCTH, IPUPOJE,
obITy. Kiaccudukanus mo
arperaTHoOMy COCTOSHHIO, 0
pa3mepam 4acTuIy
JUCTIEpCHOM (ha3bl, IO
WHTEHCUBHOCTH
B3aUMOJEUCTBUS JUCTIEPCHON
Cpenbl ¥ JUCIEepPCHOH (a3bl.
CrnocoOblI nony4eHus
JICTICPCHBIX
cucrem.Knaccuduranus
JUCTIEPCHBIX cucTeM. /Jlex/

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

1.2

TexHuka 6e30macHOi pabOThI
B JTabopaTopuu HU3NIECKOM
Y KOJUIOUTHOW XWMWUH,
3HAKOMCTBO C 000pYA0OBaHHUE
u npudopamu /J1ab/

01030233

13

CaMocTosITeNIbHOE U3YUYCHHUE
yaebHOrO Marepnaia B LMS
Canvas: Knaccugukanus mo
arperaTHOMy COCTOSTHHMIO, 10
pa3Mepam JacTHIl
JUCIIEPCHON (ha3bl, IO
MHTEHCHBHOCTH
B3aUMOJEUCTBUS JUCTIEPCHON
Cpelbl B AUCTIEPCHOHN (asbl.
Crioco05! momy4eHus
JIMCIIEPCHBIX
cucrem.Kiraccnouxamms
JIUICIIEPCHBIX
cucteM.3HaueHUE HAyKH O
JMCIIEPCHOM COCTOSIHHH
BEILIECTBA JJI1 XUMHUECKON
TEXHOJIOTHH, IPOM3BOACTBO
OTHEYIIOPOB, IIepepadoTKN
YTIIEPOIUCTHIX

Mmarepuainos /Cp/

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




Paznen 2. TepmoagnHaMuKka
NMOBEPXHOCTHBIX SIBJICHUI

2.1

JIBa BaxkHEHIINX crIoco0a
ONHCAHUA TOBEPXHOCTHOTO
cnos. TepmoauHamMuka
MMOBEPXHOCTHOTO CJIOS.
[ToBepxHOCTHAs 3HEPTHS,
MMOBEPXHOCTHOE HATsHKEHUE,
METO/BI €r0 ONpeAeIeHus,
MexdazHoe

HaTsDKeHue. /Jlex/

JI1.1J11.2
JI1.3]12.4
0103233

2.2

CaMocTOATEeNIbHOE U3YUECHUE
yueOHOro Marepuana B LMS
Canvas: Pacuer 0CHOBHBIX
XapaKTePUCTHK
MOBEPXHOCTHOTO CIIOS.
OCHOBHBIE COOTHOIIEHUS
Ipolecca CMauuBaHUs,
KOTe3Hs, a[re3us, pacyeT
aAre3uH MO KPacBoOMY YIiy
CMauuBaHMA U BeJIMYUHAM
MOBEPXHOCTHOTO HATSDKEHUS.
®dnoTanus, NpueMsl
YIpaBIeHUs! IPOLIECCOM
¢oraruu. [ToBepxHOCTHO-
AKTHBHBIC BEIIECTBA, UX
3HAa4YEHUs B TEXHOJOTHH, B
OBITY, B
npupozae.CmauuBaHus,
Koresus, aare3us. Y paBHeHUE
I'u606ca. [ToBepxHOCTHAS
SHEPrus, IOBEPXHOCTHOE
HaTsHKEHHUE, METOJIBI €T0
ompeneneHus, MexdasHoe
HaTspKenue. /Cp/

JI1.1J11.2
J1.3
0103233

23

KonnonnHeie pacTBopbl, HX
crpoerue /J1ab/

J12.3J12.4
0102393

Pa3gen 3. AncopOunoHHbIe
U KanWUIsIpHbIE SIBJIEHHSI

3.1

CaMocTosATeNIbHOE U3YUeHUE
y4yeOHOro marepuana B LMS
Canvas: Onpenenenue
azcopOIHMU KaK
MIOBEPXHOCTHOTO SIBJICHUSI.
Ousnyeckas ¥ XUMHYECKas
azcopOIHs, UX MPU3HAKH.
Teopust MOHOMOIEKYJIAPHOM
ancopbrmu JIeHrMmiopa,
H30TepMa aJICOPOITNU
Jlenrmropa, BbIBOJI, aHATIU3,
MpUMEHEHHUE. Y paBHEHUE
BOT, ananu3 u npumMeHeHue
ypaBHeHus1. M30Tepmbl
ancop6imu /Cp/

JI1.1J11.2
JI1.3J12.3
2.4
013233




32

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas: AncopOuus
PacTBOPEHHOTO BEUIECTBA HA
rpaHuile paszzena ¢as
«KHIKOCTh — Ta3" AncopOuus
Ha TBEPJOU IIOBEPXHOCTH.
VYpasuenue I'enpu.
Huddysus B
YIIBTPaMHUKPOTETEPOTCHHBIX
CHCTEeMaXx, ee CBS3b C
OpOYHOBCKUM JIBUKEHUEM.
3akonsl Auddysun.
Ypasuenue DinmreliHa /Cp/

JI1.1J11.2
J1.3
01030233

33

CaMocCTOATENIbHOE U3YUECHUE
yuebHoro Matepuaia B LMS
Canvas: Kanwnsipaas
KOHJICHCAIUs. ANCOpOIHS: a)
HEDJIEKTPOJIUTOB; 0) MOHOB.
[Mpunanumn [T.A. Pebunpepa,
€ro npuMeHeHue. Y paBHEHNE
Jlamunaca. Kanunnsipaast
KOH/JICHCALIHSL.
HonooOMeHHas

ancopomms /Cp/

12

JI1.1J11.2
J1.3
0103233

34

CopO1roHHbIe
npoueccsl /J1a6/

013233

Pasgen 4.
DJIeKTPOKMHETHYECKHE
ABJICHUSA

4.1

MexaHI3MBI 00pa30BaHUs U
CTpOEHHUE JBOMHOIO
JIEKTPUUIECKOTO CII0S;
ANEKTPOKUHETUICCKUE
siBIIeHUs. J{3eTa-noreHuai.
Onexrpodopes,
3JIEKTPOOCMOC, TOTEHINAT
TEYEHHsI, TOTSHITAIT
ocenanus. [Ipaktuyeckoe
UCIOJIb30BaHUE
ANEKTPOKUHETUICCKUX
SBICHIH. 00pa30oBaHNe U
cTpoeHue munemt. /Jlex/

JI1.1J11.2
JI1.3J12.1
2.2
01030233

4.2

CaMocCTOsITeNIbHOE U3YUEHHE
yaeOHOro Marepuana B LMS
Canvas: Dnekrpodopes,
9IIEKTPOOCMOC, JI3€Ta -
noTeHnuat. M3y4eHne
anexTpodopeza

rugposoneit /Cp/

10

JI1.1J11.2
J1.3
0102393

Pasznen 5. YcToduuBOCTb U
KOATYJISAIUSA JUCTIEPCHBIX
CHCTEM




5.1

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:
CB0OOOIHOTUCTIEPCHBIE
CHCTEMbL,0CHOBHBIC
xapakTepucTuku. J{uddy3us
B yJIbTpa
MHKPOT€TePOreHHBIX
CHCTeMaX, ee CBs3b C
OpPOYHOBCKHM IBHKCHHEM.
CelMMEHTAIOHHBIN aHAITU3
nopouikoB. CenuMeHTanus,
CeIMMCHTAIIMOHHBII aHaJIH3.
ONEeKTPOIUTHAS KOATyJIALU.
Crabunn3anus KOIOHIHEIX
cucrem. /Cp/

10

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
012233

52

CaeropaccestHie — OCHOBHOI
OINTHYECCKUH MPU3HAK
KOJUIOH/IHBIX CHCTEM.
3aKOHOMEPHOCTH
cBeTopaccesiHusl. Y paBHCHUE
Pernest, ero ananms.
OnTuveckre CBOMCTBa
KOJIJIOWIHBIX pacTBopoB. /Cp/

10

JI1.1J11.2
J1.3
012233

Pa3nen 6. Cucremsl ¢
JKMIKOI M ra3000pa3Hoi
JUCIIEPCHOHHOII cpenoii

6.1

CaMocTosATeNIbHOE U3YUeHUE
y4yeOHOro marepuana 8 LMS
Canvas: Ilensl, nonydenue u
paspylueHue TeH.
ITenooGpazoBarenu u
nieHoracuteau. OCHOBBI
TEOpUU JAEUCTBUS
reHoracuTenei u
neHooOpa3oBaTesei.
CaoticTBa a3po307eii.
Adpo3011b B IPHUPOJE, B
MPOMBIIIICHHOCTH, OBITY.
Pa3pymienue aspo3oseit.
Konnonnno-xummnueckue
OCHOBBI OXpaHbl IPUPOAHOMN
cpenpl. /Cp/

10

JI1.1J11.2
J1.3
0102393

6.2

/Cp/

10

JI1.1JI1.2
JI1.3J12.3
2.4
013233

6.3

3ayger /3auérCOn/




