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HoBorpouuxui ¢puaual

AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

Konsionagnasa xumus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
Ipodus XuMH4ecKas TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCUTENIEH 1 YIICPOIHBIX MaTEPHAIOB
Keamuduxanums Bakanasp
®dopma 00yueHust 3a04Has
OO0mast TpyA0eMKOCTh 33ET
YacoB 1o yueOHOMY IIaHy 108 @®opMBbI KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 3a4eT C OLEHKOH 3
ayIUTOPHBIE 3aHATHSA 12
caMoCTOsITeNbHAs paboTa 92
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 3

Bup 3ansaTuii vy | PO Hroro
Jlexnuu 6 6 6 6
JlabopaTopHbIe
B tom uuncne uHT. 6 6 6 6
Uroro aya. 12 |12 (12 |12
Konrakthas paborta 12 (12 |12 |12
Cawm. pabora 92 (92 192 |92
Yacel Ha KOHTPOIIb 4 4 4 4
Uroro 108 | 108 | 108 | 108




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 Be3omacHOCTh KU3BHENEATEILHOCTH

2.2 Jucunnimabl (MOIY/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaecTByoIee:

2.2.1 | lomomHUTEIbHbIE TIaBEl (PU3UIECKON XIMHUH

2.2.2 | OGoraieHue Mmojae3HbIX HCKOITaEMBIX

2.2.3 | IIpon3BOACTBEHHBII MEHEIKMEHT

2.2.4 |IIpoueccsl U annapaTbl XUMUYECKON TEXHOJIOIHH

2.2.5 |KypcoBas HaygHO-HCCIIeOBaTENbCKast paboTa

2.2.6 |IloaroroBka K Impomemype 3aIliUThI U 3alUTa BEITYCKHON KBaTH()UKAIMOHHON padoTHI

2.2.7 | YnpaneHue MpoeKTaMu

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMH

IIK-1: CniocodeH NpoBOAUTL AHAJIU3 ChIPbSl, MATEPHAJIOB H FOTOBON MPOAYKIMH XHMHY€eCKOr0 MPOU3BOACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB aHAJIM34, HCI0JIb3YS HOPMATHBHbIEC JOKYMEHTBI N0 Ka4eCTBY, CTAHAAPTH3AIMH H
cepTU(HUKALNU NPOIYKTOB M M3eTUMH

3HaTh:

IIK-1-31 3Hath
METOJIbI Pa3pyIIeHUS JUCTICPCHBIX CHCTEM B HerenepepaboTke U KOKCOXUMUH

OIIK-5: Cnoco6en ocyniecTBISTh IKCIIEPUMEHTATbHbIE HCCJIEIOBAHUS M UCTIHLITAHUSA 10 32IaHHOI MeToAuKe, IPOBOUTH
HA0JII0/IcHUSI U U3MEPEHU ¢ Y4eTOM TPeOOBAHMI TeXHUKH 0e3011acHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH
IKCIIePUMEHTAIbLHbIE JaHHbIe, IPHMEHATh 3HAHHEe IKOHOMHYEeCKUX, OPTraHU3AIMOHHLIX U YIPaBJIeH4YeCKHX BOIIPOCOB,
TAKMX KaK: yIpaBJieHHe NPOeKTAMHU, PUCKAMM M M3MEHEeHUsIMH

3HaTh:

OIIK-5-31 3nHath
OCHOBHBIE MOJICKYJIIPHO-KUHETHYECKHUE, ONITHUECKHE, ITOBEPXHOCTHBIC SIBIICHHS, HA0II0JaeMbIe B TUCTIEPCHBIX CHCTEMax

IIK-1: Cnioco0en NpoBOANTL AHAJIU3 ChIPbS, MATEPHAJIOB H FOTOBON MPOAYKIHH XHMH4€CKOr0 IPOU3BOACTBA,
OCYIIECTBJIATH OLECHKY Pe3yJIbTATOB AHAJIM34, HCII0JIb3YS HOPMATHBHBIC JOKYMEHTBI 110 KA4eCTBY, CTAHAAPTH3AIMHA
cepTu(UKALNY NPOIYKTOB H M3eTUMH

Ymerb:

IK-1-Y1 ymers
UICHTU(UIIIPOBATH AUCIIEPCHEBIE CHCTEMBI B HeTerepepaboTke U KOKCOXUMIH

OIIK-5: CnocoGeH ocyuiecTB/ISTh IKCIIEPMMEHTAIbHbIE HCCJIE0BAHUA M UCTILITAHUA 110 321aHHOI MeToAuKe, IPOBOAUTH
HA0JII0/IeHUs U U3MePEeHUsI € Y4eTOM TPeOOBAHMIA TeEXHUKH 0€30MaCHOCTH, 00padaThIBAaTh U HHTEPNPETUPOBATH
JKCIepUMEHTAIbHBIE TaHHbIE, IPHMEHSATh 3HAHHE YKOHOMUYECKHX, OPTAHU3AMUOHHBIX 1 YIPaBJIEeHYECKHAX BONPOCOB,
TAaKHUX KaK: YIPpaBJCeHHUE ITPOCKTAMU, PpUCKAMHA U U3SMCHCHUSAMHU

YMmerb:

OIIK-5-Y1 ymeth
MIPUMEHSATH OCHOBHBIC 0a30BBIC TOHATHS M 3aKOHBI IIOBEPXHOCTHBIX SBICHUHN M JUCIIEPCHBIX CUCTEM JUIS TIPOBEICHUS
9KCIIEPUMEHTOB C HUMH

ITK-1: CniocodeH NpoBOAMTE AHAJIM3 ChIPbsl, MATEPHAJIOB H FOTOBOIl IPOAYKIMHM XMMUYECKOI0 IIPOU3BOACTBA,
OCYLIECTBJIAAITH OLIEHKY Pe3yJbTATOB aHAJIM32, HCI0JIb3Ysl HOPMATHBHBIE IOKYMEHTBI 110 KA4€eCTBY, CTAHAAPTH3ALUU U
cepTuHKAIMHA IPOIYKTOB W M3 eaHii

Baagern:

I1K-1-B1 Bnazgets




HaBBIKAMH KOJIMYECTBCHHOH OIIEHKH IUCIEPCHOMN CHCTEMBI B He(TenepepadoTKe H KOKCOXUMUHI

OIIK-5: Cnocob6en OCYIIECTBJIATH IKCIEPUMEHTAJIbHBIC UCC/ICA0BAHUA U UCIIBITAHUA MO 3aJaHHOM METOAUKE, IPOBOAUTD

Ha0JII0IeHUs] ¥ N3MePeHMsI C y4eTOM TPeGOBaHU TeXHHKH §€301acHOCTH, 00padaThIBaTh H HHTEPNPETHPOBATH

IKCIIEPUMEHTAJBbHbIC JAHHbIC, MIPUMCHATH 3HAHNE IKOHOMUYCCKNX, OPTAHU3AINMOHHBIX M YITPABJICHYECKHX BOIIPOCOB,
TAaKHUX KaK: yIIpaBJIeHUE ITPOCKTAMU, pUCKAMHU U UBSMCHCHUSIMHU

Baanernb:

OIIK-5-B1 Baagets
MPaKTUIECKAMH HABBIKAMU TPOBEICHUS SKCIIEPUMEHTOB JIJISl HCCIICAOBAHHS TTOBEPXHOCTHBIX SIBIICHHI U TUCTIEPCHBIX CUCTEM

4. CTPYKTYPA U COOEPKAHUE

Kopn
3aHATHSA

HaumenoBaHue pa3iejioB 1
TeM /BH 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIIeTeHIHii

JlutepaTypa
H 3L
pecypcbl

ITpumeuanue

KM

Bbinosin
sieMble
padoTsl

Pa3nen 1. O6man
XapaKTepUCTHKA
JUCHHMIINHBI

1.1

MecTo BBICOKOUCTIEPCHBIX
CHCTEM M MaTepHajioB B
o01meii cucreMe
COBPEMEHHBIX MATEPUAIIOB B
MPOMBIIIIJICHHOCTH, IPUPOJIE,
oprTy. Kimaccnguxkanus mo
arperaTHoMy COCTOSHHUIO, [0
pasmepam 4acTHI
JUCTIEPCHOM (ha3bl, IO
MHTEHCUBHOCTH
B3aMMOJEUCTBUS JUCIIEPCHON
Cpelibl M IUCTIEPCHOM (a3bl.
Crioco0b! oTy9eHHs
JIACTICPCHBIX
cucrem.Kinaccudukanms
JUCTIEPCHBIX cucTeM. /JIex/

I1K-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
0102393

1.2

Nel Texnuka 6e30macHOM
paboTHI B TabopaTopun
(uzrueckoit 1 KOJUTOUIHON
XHAMHH, 3HAKOMCTBO C
obopynoBaHue U
npubopamu /J1a6/

OIIK-5-Y1
OIIK-5-B1

012233

P1

1.3

CaMocTosATeNbHOE U3YUeHUE
y4yeOHOro marepuana 8 LMS
Canvas: Kiraccugukanms mo
arperaTHoOMy COCTOSIHHUIO, O
pasMepaM 4acTHIL
JUCTIEPCHOM (ha3bl, IO
MHTEHCUBHOCTH
B3aMMOJEUCTBUSA JUCIIEPCHON
cpebl U JUcrepcHol (asbl.
Crioco0b! oy 4eHHs
JHUCIEPCHBIX
cucrem.Knaccudukanys
JICTICPCHBIX
cucTeM.3HaueHHUE HayKu O
JUCIIEPCHOM COCTOSIHUU
BEILIECTBA AJIs1 XMMHUYECKOH
TEXHOJIOTHH, IPOM3BOICTBO
OTHEYIIOPOB, MepepaboTKu
YTJIEPOIUCTBIX

Marepuaios /Cp/

I1K-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
010233

Paznen 2. Tepmonnnamuka
TMOBEPXHOCTHBIX SIBJIEHUM




2.1

JIBa BaxkHEHIINX criocoda
OIMUCAHUsI TOBEPXHOCTHOTO
crnos. TepmonuHamuka
MMOBEPXHOCTHOTO CIIOA.
[ToBepxHOCTHAs 3HEprUs,
MOBEPXHOCTHOE HATSDKCHUE,
METOJIBI €r0 OMpeIeICHUs,
MexdazHoe

HaTsDKeHue. /JIex/

[K-1-31 IIK-1-
V1 OIIK-5-31

JI1.1J11.2
JI1.3]12.4
01030233

2.2

CaMOoCTOSTENTbHOE H3Y4YCHHE
yaebHOro Marepuana B LMS
Canvas: Pacuer 0CHOBHBIX
XapaKTePUCTHK
MOBEPXHOCTHOTO CIIOS.
OCHOBHBIE COOTHOIICHUS
mporecca CMauuBaHUs,
KOTe3Hs, a[re3us, pacyer
a/re3nH 10 KPaeBoMy yTIIy
CMauMBaHMA U BETHYUHAM
MOBEPXHOCTHOTO HATSKCHUS.
®dotarys, mpueMbl
YIpaBICHHUS IPOLECCOM
(aotauuu. [ToBepxHOCTHO-
AKTHBHBIC BEIECTBA, HX
3HA4YEHHS B TEXHOJIOTHH, B
O5ITY, B
npupoe.CMauynBaHus,
KOTe3usi, aare3us. Y paBHEHHE
I'n66ca. [MoBepxHOCTHAS
9HEPIHsl, TOBEPXHOCTHOE
HaTsDKEHHE, METOJIBI €T0
orpezneneHns, Mexda3Hoe
HaTspkenue. /Cp/

IK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
012233

23

Ne2 Konnoungsslie pacTBOpEL,
ux ctpoenue /J1a6/

OIIK-5-Y1
OIIK-5-B1

J12.3712.4
0103233

P2

Paznen 3. AxcopOunonnbie
U KaMWIJISIpHbIC SIBJICHUSA

3.1

CaMocTOoATEeNIbHOE U3YUECHUE
yuebHoro Matepuaia B LMS
Canvas: OnpeneneHue
a7copOIMH KaK
MOBEPXHOCTHOTO SIBJICHUSI.
duznueckast 1 XuMuuecKast
a7IcopOIIHs, UX MPU3HAKH.
Teopust MOHOMOJIEKYISIPHOI
aacop6umu Jlenrmiopa,
H30TepMa aJICOPOIINU
Jlenrmiopa, BEIBO, aHANIN3,
IIpUMEHEHUE. Y paBHEHUE
BOT, ananu3 u npuMeHeHue
ypaBHeHus1. M30TepMbl
ancop6mmu /Cp/

IK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
2.4
01030233

32

CaMocTOoATeNIbHOE U3YUECHUE
yuebHoro matepuaia B LMS
Canvas: AncopOuus
PacTBOPEHHOTO BEIIECTBA HA
rpaHuIle pasaena a3
«KHIKOCTh — Ta3" AncopOuus
Ha TBEPJIOW IIOBEPXHOCTH.
VYpasuenue I'enpu.
Huddysus B
YIIBTPaMHUKPOTeTEePOTeHHBIX
CHCTEeMaXx, ee CBS3b C
OpOYHOBCKUM JIBUKEHUEM.
3akonbl AudPy3un.
VYpasaenwne DiiHmTeiHa /Cp/

IIK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
013233




33

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas: Kanuuisipras
KOHJIeHCalus. ACOpOIHs: a)
HEDJIEKTPOJIHUTOB; 0) HOHOB.
[Mpunun I1.A. Pebunpaepa,
€ro NpUMEHEHUE. Y paBHEHUE
Jlannaca. KanuuiapHas
KOH/JICHCALIHSL.
HonooOmeHHas

aacop6ums /Cp/

12

[K-1-31 IIK-1-
V1 OIIK-5-31

JI1.1J11.2
J1.3
01030233

34

Ne3 Copbunonnsie
mporieccsl /J1a6/

OIIK-5-Y1
OIIK-5-B1

013233

P3

Pazgen 4.
DJIeKTPOKMHETHYEeCKH e
sIBJIEHUS

4.1

MexaHH3MBI 00pa30BaHUs U
CTpOCHHUE JBOIHOTO
AIIEKTPUUYECKOTO CIIOS;
ANIEKTPOKUHETHYECKUE
sIBJIeHH. [[3eTa-moTeHIua.
Dnextpodopes,
AIIEKTPOOCMOC, MOTEHIIHAI
TEUYCHUS, TOTCHIIHAI
ocenanws. [IpakTiueckoe
UCIIOJIb30BaHUE
ANIEKTPOKUHETHYECKUX
SIBICHUH. 0Opa3oBaHue U
ctpoenue mutiemt. /Jlex/

[K-1-31 IIK-1-
V1IIK-1-Bl
OIIK-5-31

JI1.1J11.2
JI1.3J12.1
2.2
0102393

4.2

CaMocTosITeNIbHOE U3YUCHHUE
yaebHOro Marepuaia B LMS
Canvas: Onektpodopes,
3JIEKTPOOCMOC, J3€Ta -
noteHuuan. Mzyuenue
anexTpodopesa

rugposoneir  /Cp/

10

I1K-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
013233

Paszgen 5. YcrodunBoCTb U
KOAryJISAIUs JUCTIEPCHBIX
CHCTEM

5.1

CamocTosTeTbHOE H3yIeHHE
yuebHoro Matepuaia B LMS
Canvas:
CB0OOIHOTUCTICPCHBIE
CHCTEMbL,0CHOBHBIC
xapakTepucTuku.J{uddysus B
YIIBTPa MHUKPOTETEPOT€HHBIX
CUCTEMaXx, ee CBS3b C
OpOYHOBCKUM IBHKCHHEM.
CenMMeHTalMOHHBIN aHAIN3
nopoiukoB. CequmenTanus,
CeIMMCHTAIIMOHHBII aHAJIH3.
DJEeKTPOIUTHAS KOATYIISIIHS.
Crabunu3anus KOJUTOUIHBIX
cucrem. /Cp/

10

IK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
010233

52

CaeropaccesiHie — OCHOBHOM
ONTUYECKUH MPU3HAK
KOJIJIOUTHBIX CHCTEM.
3aKOHOMEPHOCTH
CBETOpaccesiHUsl. Y paBHEHUE
Penes, ero ananus.
OrnTuueckue CBOcTBa
KOJJIOWAHBIX pacTBopoB. /Cp/

10

IK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
0103233

Pasgena 6. Cucremsl ¢
SKMIKOI M ra3000pa3Hoi
JUCIIEPCHOHHOII cpenoii




6.1

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas: Ilensl, nonydeHue u
paspylIeHHe IeH.
[TenooGpazoBarenu u
ne”oracuteiad. OCHOBBI
TEOpUH JAECUCTBUS
reHoracuTenei u
neHooOpa3oBaTesei.
CaoticTBa a’po307eii.
Aspo3011b B IPUPOJE, B
MIPOMBIIIJIEHHOCTH, OBITY.
Pa3pymienue aspo3oseit.
Konnounno-xumudeckue
OCHOBBI OXpaHbl IPUPOJIHON
cpenpl. /Cp/

10

IK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
01030233

6.2

BBITIOJTHEHUE JOMAIITHEH
KOHTPOJIbHOI pabdotsl /Cp/

10

I1K-1-31 OIIK-
5-31

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

KM1

6.3

3ayer /3auérCOn/

IK-1-31 TIK-1-
VI1IIK-1-Bl
OIIK-5-31

KM2




