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1. HEJIX OCBOEHUSA

1.1 | i3y4eHne METOIOB MOATOTOBKH M 00OTAIIEH!s MOJIE3HBIX CKOMAEMBIX C YIIOPOM Ha YTOJBHOE CHIPBE, POPMUPOBAHHE
KOMIIETEHLIUH 10 BEIOOPY 000pyI0BaHUS U BEACHHIO ITpoIiecca 0OOraleHusl.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.B

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 Konnongnas xumus

2.1.2 | MaccooOMeHHBbIE IPOIECCHl XUMUYECKON TEXHOJIOTUU

2.1.3 | OOmasa xuMHudecKass TEXHOIOT U

2.1.4 | TexHONOTHUS M UCHOJB30BAHUE YTIIEPOAHBIX MAaTEPHAIOB

2.1.5 |[Hudopmaruka

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHON THCHUIINHDBI (MOAYJIsS) HEOGXOHMO KaK
NpeanecTBYOIee:

2.2.1 |KypcoBas HayuHO-HCCIIEOBATENbCKAs paboTa

2.2.2 | MopaenupoBaHHe XUMUKO-TEXHOJOTHYECKUX IPOIIECCOB

2.2.3 |IloaroroBka K MpoIeaype 3alINThI U 3al[UTa BEITYCKHOH KBaTH()UKAIMOHHOMN paboTHI

2.2.4 | Pemenne npukiagHbIX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.2.5 CucteMbl yHpaBIeHHUS] XUMUKO-TEXHOJIOTMYECKUMH TIPOIIecCaMu

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSAMUA

IK-2: CnocoGeH BHINOJIHATH OTAeIbHbIE 3TANBI HAYYHO-HCCIIENOBATEIHLCKIX H YKCIIEPHMEHTAJIBLHBIX PagoT B 001acTH
XHMHY€eCKOro MPOU3BOACTBA, OIMPASICH HA MOCJIETHNE TOCTHKeHNS HAYKH B HH(PoBYI0 TpanchopManuio Npou3BOACTBA

3HaTh:

TTIK-2-31 TeopeTudeckre OCHOBBI ITPOLIECCOB 0OOTAIIEHHS TTOJIE3HBIX UCKOMIAEMBIX

IIK-1: CnocodeH npoBOANTH AHAJIU3 CHIPbS, MATEPHAJIOB M TOTOBOI MPOAYKIIMH XUMHUYECKOT0 MPOU3BOACTBA,
OCYLIECTBJIAITH OI[EHKY Pe3yJbTATOB aHAJIN3A, HCMO0JIb3Yysl HOPMATUBHBIE IOKYMEHTHI 10 KA4eCTBY, CTAHAAPTH3AINH U
cepTuuKAINU NPOTYKTOB M U3J1ETUI

3HaTb:

[1K-1-31 BimstHAE CTPYKTYPHI, MEHEPAJIOTHIECKOTO COCTaBa, KPYITHOCTH, IPOOMMOCTH, HCTHPAEMOCTH 1 IPYTHUX IapaMeTpB Py Ha
MPOILECCH 00OTALICHUS

IIK-2: Cioco0eH BbINOJIHATH O0TAeIbHbIE 3TANBI HAYYHO-UCCIEI0BATEIbCKUX H IKCIIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XMMHYeCKOr0 MPOU3BOICTBA, ONMPAsICh HA MOCJIeIHIe JOCTHKEHUs] HAYKH ¥ Hu(poByIo TpaHchopManMIo NPOU3BOACTBA

YMmerb:

[IK-2-¥Y'1 Onpenenars OCHOBHBIE TapaMeTPBI 00OTaIeHUS

[TK-2-¥Y2 Onpenensath ONTUMAIBHBIA METOJT 00OTaIIeHNs KOHKPETHOTO BH/IA CHIPBS

IIK-1: CnnocodeH npoBOANTH AHAJIU3 ChIPbS, MATEPHUAJIOB M FOTOBOI MPOAYKIIMH XUMHUYECKOI0 MPOU3BO/JACTBA,
OCYHICCTBJIATH OLCHKY PEe3yJIbTATOB aHAJJIU3a, HCIIOJb3Yd HOPMATUBHbIC JOKYMEHTHI 110 KAY€CTBY, CTAHIAPTU3ALIUA U
cepTu(UKALNY NPOTYKTOB M H31eTUI

YMmerb:

[IK-1-Y'1 PaccunTsIBaTh M IPOSKTHPOBATH MIPOCTHIE CTA MM TEXHOJIOTHYECKOTO MpoIecaa 00orameHus

IIK-2: Cnoco0eH BbINOJHATH OTAeJbHbIC TAIbI HAYYHO-UCCJIE€A0BATEIbCKUX U IKCIEPUMEHTAJIBbHBIX paﬁOT B 00J1aCTH
XUMHUYECKOIo Npou3BoOACTBA, ONMMPasiCh HA MOCJTE€AHUE JOCTHKCHUA HAYKH U I.ll/l(l)pOBle TpaHC(l)OpMaIII/IlO Mmpou3BOACTBA

Baagern:

[IK-2-B1 Merogamu pacdera TEXHOJIOTMIECKHX NapaMeTPOB 00OTaTUTEIBHBIX IIPOLIECCOB

IK-1: Cnoco6eH NpoBOAMTHL AHAIH3 ChIPbS, MATEPHAIOB M FOTOBOI MPOAYKIIMY XUMHYECKOI0 MPON3BO/CTBA,
OCYIIECTBJIATH OLECHKY Pe3yJIbTATOB AHAJIM34, HCI0JIb3YS HOPMATHBHBIC JOKYMEHTBI 10 Ka4eCTBY, CTAHAAPTH3AIMHA H
cepTu(UKALNY NPOIYKTOB M M3eIUMH

Baanernb:

ITK-1-B1 Metonamu oreHkH 3G PEeKTHBHOCTH MPOIIECCOB 00OTaIICHHS




4. CTPYKTYPA U COJAEPKAHMUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pasnea 1. IloaroroBka k
npoueccy o6orameHust

1.1 O61ue noustus. Poinb 4 1 T1IK-2-31 IIK-2- | JI1.1J12.1J13.
nucruiuinHbl. CoaepxaHue V1 IIK-2-Y2 1
Kypca, ero 3a7adu u [IK-2-B1 IIK-1 | 91 32 23 54
3HAa4YEHUE, CBSI3b C JPYyTUMHU -31 TIK-1-VY1
OTpAaCIISIMHA 3HAHHH. TIK-1-B1
CymHocTh 000TaIeHus
MOJIE3HBIX UCKOTIAEMBIX;

B3aUMOCBSI3b
IIPOU3BOJCTBEHHBIX
MPOIIECCOB JOOBIYU U
nepepadOTKH MONTE3HBIX
uckonaembIx /JIex/

1.2 MeToabl U CXEMBI 4 1 [1K-2-31 I1IK-2- | JI1.1J12.1JI3.
oborarmeHus. MeTos! 1 V1 IIK-2-V2 1
CXeMBI 00OTaIeHNSI. [K-2-B1 [IK-1 | 91 32 33 54
ITokasaTenu oOOramieHus, -31 [IK-1-V1
XapaKTEPUCTUKHU IIK-1-Bl1
oboraruMocTH. Y cpenHeHne
KayecTBa MOJIE3HOTO
HCKOIIaeMOro Ha
000TaTHTEILHBIX
(habpuxkax. /Jlex/

1.3 [loaroroButenbHbIE 4 1 TIK-2-31 IIK-2- | JI1.1J12.1J13.
MPOIIECCH 00OTAICHHUS Y1 IIK-2-Y2 1
I'poxouenue, cuTOBBII [IK-2-B1 IIK-1 | D1 22 23 D54
aHaJIN3, XapaKTePUCTUKU -31 [IK-1-V1
KpyIHOCTH. THIIBI TPOXOTOB U TIK-1-B1
uX sKcruryararys /Jlex/

1.4 Jpobiienue, Teoperrueckue 4 1 [IK-2-31 IIK-2- | JI1.1J12.1J13.
OCHOBBI JIpOOJICHHUS V1I1IK-2-Y2 1
Tumns! 1poduinok, 06aacTb Ux [MIK-2-B1 IIK-1 | D1 32 33 54
MIPUMEHEHUS ¥ pacyeT Mpo- -31 [IK-1-VY1
HU3BOJIUTEIIBHOCTH, TUIIBI TIK-1-B1
MEJbHHUIL.

/JTex/

1.5 N3menvueHue 4 2 [MK-2-31 IIK-2- | JI1.1J12.1JI3.
H3MmenpaaeMocTh TOJIe3HBIX V1IIK-2-Y2 1
HCKONAeMbIX [K-2-B1 [IK-1 | 91 32 33 B4
Bapabannble MeNTbHULIBI, -31 TIK-1-V1
BBIOOD U pacyer IIK-1-B1
/JTex/

1.6 MeTto/b1 U CXeMbI 000Ta- 4 1 TIK-2-31 TIK-2- | JI1.1J12.1J13.
EeHUSIMETONBI U CXEMBI V1 IIK-2-V2 1
oboramenust. ITokazarenu [IK-2-B1 T[IK-1 | 21 32 33 54
oborare- -31 T[IK-1-V1
HUS, XapaKTEPUCTUKU IIK-1-B1
oboraTuMocTu. Y cpeaHeHue
KaJe-

CTBa IMOJIE3HOTO HCKOTIAEMOT0
Ha 00oraTUTENbHBIX (Pad-
pukax. /TIp/

1.7 [ToaroroBuTENBHBIE TPOLECH 4 1 [MK-2-31 IIK-2- | JI1.1J12.1JI3.
oboramenus ['poxoueHue, V1T1IK-2-Y2 1
CHTOBBII aHaJIU3, IIK-2-B1 IIK-1 | D1 22 33 D4
XapaKTePUCTHKHU KPYITHO- -31 [IK-1-VY1
CTH TIK-1-B1
Tunel rpoxXoToB U UX
skcrutyartarus /I1p/




1.8 Usmenbuenue 1 TIK-2-31 TIK-2- | JI1.1J12.1J13. P3
W3menpyaeMoCTh MOJIE3HBIX V1IIK-2-Y2 1
HCKOIaeMbIX [IK-2-B1 IIK-1 | D1 22 23 D54
BapabaHnble METbHUIIBI, -31 TIK-1-V1
BBIOOp U pacyer [IK-1-B1
Mp/

1.9 Pacuer 6apabaHHBIX 6 IMK-2-31 T1IK-2- | JI1.1J12.1JI3.
MenpHUI /J1a6/ V1I1IK-2-Y2 1

[IK-2-B1 [IK-1 | 91 32 33 54
-31 IIK-1-VY1
IK-1-B1

1.10 | CamocTOSITENBHOE U3YyUECHUE 35 TIK-2-31 IIK-2- | JI1.1J12.1J13.
yueOHOro Marepuana B LMS V1IIK-2-Y2 1
Canvas:O01re ToHSTHS. TIK-2-B1 IIK-1 | D1 52 D3 B4
Pois -31 TIK-1-V1
nmucuuuinHbL. CotepKanme IIK-1-B1
Kypca, ero 3aaun u
3Ha4YeHUE, CBSI3b C ApY-

TUMHU OTPACISIMU 3HAHUU.
CymHocTh oborarieHus
MOJIE3HBIX UCKOIIAEMBbIX;
B3aNMO-

CBSI3b TIPOU3BOICTBEHHBIX
MPOLIECCOB JOOBIUU U Iepepa
OOTKH TOJIE3HBIX
nckomaemsix /Cp/

1.11 | CamocTosiTenbHOE H3yUEHHE 20 TIK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHoro marepuana B LMS V1 IIK-2-Y2 1
Canvas:MeTo/bl B CXeMBI IIK-2-B1 TIK-1 | D1 22 23 54
obora- -31 [IK-1-V1
HICHUIMETOIbI U CXEMBI TIK-1-Bl1
oboramenwus. [Tokazarenn
oborare-

HUS, XapaKTepUCTUKU
oboraTuMocTu. Y cpeaHeHue
KaJe-

CTBa IMOJIE3HOT0 HCKOIAeMOT0
Ha 000TaTUTENbHBIX (Paod-
pukax. /Cp/

Paznen 2. MeToas! u
annapatrbl JJs 000raleHust
MOJIe3HbIX HCKOMAeMBbIX

2.1 OCHOBHBIE 000TaTUTEIb- 1 [MK-2-31 IIK-2- | JI1.1J12.1JI3.
HBIE TIPOLIECCHI V1IIK-2-Y2 1
I'paButanmonHoe obora- IIK-2-B1 TIK-1 | D1 22 23 D54
menue ['paBuTanionnoe -31 TIK-1-V1
oboraiieHue, TeOpeTUIeCKUue TIK-1-Bl1

OCHOBEI
Oo0oraleHne B TSHKETBIX
cpenax

Otcanka

OOorarenue B
KPUBOJIMHENHBIX U
HEHTPOOEIKHBIX TIOTO-
Kax BOJbI

IIpombiBKa

CXxeMbI IPpaBUTAIIHOHHOTO
oboramienus /Jlex/




2.2 I'paBuTanionHoe 1 T1IK-2-31 TIK-2- | JI1.1J12.1JI3. P2
oboraileHue, TeOpeTUIECKUe Y1 IIK-2-Y2 1
OCHOBEI TIK-2-B1 IIK-1 | B1 52 B3 B4
OOoraleHue B THKEIBIX -31 TIK-1-V1
cpenax TIK-1-B1
Otcaaka
OOoramenue B
KPUBOJIMHEIHBIX U
LIEHTPOOEKHBIX ITOTO-

KaX BOJIbI

ITpombiBKa

CxeMbl IpaBUTALMOHHOTO
oboramenwus /TIp/

2.3 I'paBuTanuonHoe 1 [MK-2-31 IIK-2- | JI1.1J12.1JI3. P4
oboraiieHne, TeOPETUIECKUE V1 I1K-2-Y2 1
OCHOBBI T[IK-2-B1 TIK-1 | D1 52 D3 D4
Oo0oralineHue B TSKETBIX -31 TIK-1-¥1
cpenax TIK-1-B1
Orcanka
O6oralieHue B
KPUBOJIMHEHHBIX U
HEHTPOOEKHBIX TIOTO-

Kax BOJBI

[IpombiBKa

CXeMBbI TpaBUTAIIMOHHOTO
oboramenwus /TIp/

24 CamocTosTenbHOe H3ydeHHe 20 | IIK-2-31 IIK-2- | JI1.1J12.1J13.
y4yeOHoro marepuana B LMS Y1 IIK-2-Y2 1
Canvas:I'paBuTaniuoHHOE [IK-2-B1 [IK-1 | 91 32 23 54
oboraieHne, TeOPeTUIECKUE -31 [IK-1-V1
OCHOBBI TIK-1-B1
OOoralieHue B TSHKEIBIX
cpenax
Ortcaaka
Oooraiienue B
KPUBOJIMHEHHBIX U
HEHTPOOEKHBIX TIOTO-

Kax BOJBI

[IpompbiBKa

CxeMbI TpaBUTAIMOHHOTO
oboraieHus

/Cp/

2.5 dnoranronHoe odoraieHue, 1 [1K-2-31 IIK-2- | JI1.1J12.1JI3.
TEOPETUYECKUE OCHOBBI V1 IIK-2-Y2 1
Hasnauenue u IIK-2-B1 IIK-1 | D1 22 23 D4
Ki1accu (UKL -31 TIK-1-V1
(bIOTAIIMOHHBIX peareHTOB TIK-1-B1
dnoromMammHeI
Texnonoruueckue
napameTpbl (PIOTAIHH
Br16op u pacuer
(hITOTAMOHHBIX MALITHH
/JTex/

2.6 dnoranyonHoe odoraieHue, 1 [1K-2-31 IIK-2- | JI1.1J12.1JI3.
TEOPETUYECKUE OCHOBBI V1 IIK-2-Y2 1
Hasuauenue u IIK-2-B1 IIK-1 | D1 22 23 D4
KiaccuuKanus -31 TIK-1-V¥1
(hIOTAIMOHHBIX TIK-1-B1
pearentos /I1p/

2.7 10 TIK-2-31 TIK-2- | JI1.1J12.1J13.
D10TOMAIIMHEI V1 IIK-2-Y2 1
TexHOIOTHYECKHE TIK-2-B1 TIK-1 | D1 52 B3 D4
apaMeTps! (GIoTarum -31 IIK-1-V1
Be16op u pacuer IIK-1-B1

(BIOTAIMOHHBIX MAIIUH
/Cp/




2.8 CamocTosTenbHOE H3ydeHHe 10 [ IIK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHOro marepuana B LMS Y1 IIK-2-Y2 1
Canvas:@noTaniMoHHOE [IK-2-B1 [IK-1 | D1 32 23 54
oboraieHne, TeOPEeTUIECKUE -31 [IK-1-V1
OCHOBBI [IK-1-B1
Hasnauenue u
KItaccu(UKaIst
(bITOTAIMOHHBIX peareHToB
DoTOMAaIINHbI
TexHonornueckue
napameTpsl QIOTaINH
Bri6op u pacuer
(hITOTAIIMOHHBIX MALTHH
/Cp/

2.9 MaruuTtHoe oboraiieHue, 1 T1K-2-31 T1K-2- | JI1.1J12.1JI3.
TEOPETUYECKUE OCHOBBI V1 1K-2-Y2 1
MarHuTHbIEe cenapaTopbl [IK-2-B1 [IK-1 | D1 32 33 54
TexHonornueckue -31 [IK-1-Y1
napaMeTpbl MarHUTHOM IIK-1-B1
cenapauuu
Br16op 1 pacyer mapameTpoB
/JTex/

2.10 | CamocTosITENBHOE U3YyUEHHE 10 TK-2-31 TIK-2- | JI1.1J12.1J13.
yuebHoro Matepuaia B LMS V1IIK-2-Y2 1
Canvas:MarHurtHoe [IK-2-B1 [IK-1 | 91 32 33 54
oboraiieHne, TeOPETUISCKUE -31 T[IK-1-V1
OCHOBBI [K-1-B1
MarHuTHbI€ cernapaTopbl
TexHonornueckue
rapaMmeTpbl MarHUTHOM
cernapauuu
Br160p 1 pacuer mapameTpoB
/Cp/

2.11 | DnexTprueckoe oboramenue, 1 TIK-2-31 IIK-2- | JI1.1J12.1J13.
TEOPETUYECKUE OCHOBBI V1 I1K-2-Y2 1
DIIEKTPUYECKUE CerapaTopbl [IK-2-B1 [IK-1 | D1 32 33 54
/JTex/ -31 T[IK-1-V1

[IK-1-B1

2.12 | CamocTOATETBHOE H3yUCHUE 12 [ IIK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHOro Marepuana B LMS Y1 IIK-2-Y2 1
Canvas:DnexTpuueckoe [IK-2-B1 IIK-1 | 91 32 33 54
oboraieHne, TeOPeTUIECKUE -31 [IK-1-V1
OCHOBBI [IK-1-B1
DneKTpuyYecKue
cenapaTops! /Cp/

2.13 OcHOBHBIE 000TaTUTENb- 1 TIK-2-31 TIK-2- | JI1.1J12.1J13.
HBIE TPOLIECCHI V1 IIK-2-V2 1
Pagnomerpuueckoe 000- [IK-2-B1 [IK-1 | D1 32 33 54
ramenue /JIex/ -31 T[IK-1-V1

[IK-1-B1

2.14 | CamocTosATETBHOE H3yUCHUE 10 [ IIK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHOro Marepuana B LMS Y1 IIK-2-Y2 1
Canvas:O01ue cBeieHus, IIK-2-B1 TIK-1 | D1 22 23 D54
paniuoOMETpUIECKUE -31 TIK-1-VY1
cenaparopsl, TeX- [IK-1-B1
HOJIOTMUYECKHE MTapaMeTphbl
cemapanuu
CxeMBl paJHOMETPUIECKOTO
oborammenus /Cp/

2.15 | OcHoBHBIE 000OTATUTEIB- 1 [MK-2-31 IIK-2- | JI1.1J12.1JI3.
HBIE TIPOLIECCHI V1I1IK-2-Y2 1
Xumuyeckoe [K-2-B1 [IK-1 | 91 32 33 54
oboramenue /JIex/ -31 TIK-1-V1

[IK-1-B1




2.16 | CamocTosATeTbHOE U3yUCHUE 15 MK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHOro marepuana B LMS Y1 IIK-2-Y2 1
Canvas:O01ue cBeIeHus, [IK-2-B1 IIK-1 | D1 22 23 D54
XMMUYECKUE allIapaThbl -31 TIK-1-VY1
Brlenaynsanne TIK-1-B1
W3BneueHne MeTauioB U3
pacTBOpOB
/Cp/

2.17 | CamocTOsITENBHOE H3YyUEHHE 5 TIK-2-31 TIK-2- | JI1.1J12.1J13.
y4yeOHoro Marepuana B LMS Y1 IIK-2-Y2 1
Canvas: BcriomorarensHbie [IK-2-B1 TIK-1 | D1 22 23 54
po- -31 [IK-1-V1
neccel oboranieansO0mnye TIK-1-B1
CBEJICHHSI
Jpenuposanue
Cryuienue
®unpTpoBaHUE
LenTpudyrupopanue
Cymxka /Cp/

2.18 /Ox3amen/ 9 TIK-2-31 IIK-2- | JI1.1J12.1J13. KMI1

V1IIK-2-Y2 1
I[K-2-B1 I[IK-1 | 91 32 233 B4
-31 [IK-1-V1

IK-1-B1




