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1. HEJIX OCBOEHUA

1.1 | 1) cBoGOIHOE BIIaIcHNE OCHOBHBIMH METOAAMH OCTPOCHHUS, YHCIICHHOTO PEIICHHS, PeaTn3aliHy (IIPEACTABICHHS) U
HCCIIEN0BaHUs ¢ TOMOIIEI0 DBM MaTeMaTHUEeCKHUX MOJEIEN;

1.2 2) OCBOCHHC CYIIECTBYIOINX OCHOBHBIX MATEMATUYECKUX MO,HGHGIZ, HCHOJIb3YEMBIX ITPU ONUCAHUU XUMUKO-
TEXHOJIOTMYCCKHUX ITPOLECCOB;

1.3 |3) cBoOoIHOE UTEHHE COBPEMEHHBIX MAaTeMaTHUECKUX MOIeNel B 001acTi npodheccCHuOHaNbHON KOMITIETEHIUI
(Koxcoxumusi).

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 | KypcoBas Hay4HO-HCCIIeJOBaTENbCKast paboTa

2.1.2 | Pemenune npukiaaHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.3 | Xumuueckas TEXHOJIOTUS TOILTUBA M YIIIEPOAHBIX MAaTEpUAIIOB

2.1.4 | AHamuTHYecKas XUMUS U HU3NKO-XMMHUIECKHE METOIbI aHAJIN3a

2.1.5 | Xumus BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIA

2.1.6 | MaccooOMeHHBIE IPOIECCHl XUMUYECKON TEXHOJIOTUU

2.1.7 Teopern%cxne OCHOBBI XUMHYECKOH TEXHOJOTHH TOILIMBA U YIJIIEpOAHBIX MAaTECpHUaIOB

2.1.8 | YuebOHas mpakTHKa [0 MOJYUYEHHUIO MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUI

2.1.9 | ®usnyeckass XUMHS

2.1.10 |HagepraTensHas reOMETpHUs U HHXKEHEepHas rpaduka

2.1.11 |HudpopmaTtuxa

2.1.12 | Xumus

2.1.13 | ®usuka

2.1.14 |Ilpoueccsl u annapaTbl XMMUYECKOH TEXHOIOIUU

2.1.15 | JlomoaHATENBHBIE ITIaBBI (PU3NIECKON XUMHIH

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0UMO KaK
npealecTByIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMHA

IK-2: CnocoGeH BHINOJTHATH OTeIbHbIE 3TANIBI HAYYHO-HCCIIENOBATEIHLCKIX U YKCIEPHMEHTAJIBLHBIX PagoT B 00J1acTH
XHMHY€eCKOro MPOU3BOJACTBA, OIMPASICh HA MOCJIETHNAE TOCTHKEHNS HAYKH B HH(poBYyI0 TpanchopManuio Npou3BoOACTBA

3HaTh:

TIK-2-31 ocHOBHBIE METO/IbI IEPBUYHON 00PAOOTKH JaHHBIX

I1K-2-33 0CHOBBI CHCTEMHOT'O IMOAX01a

[1K-2-32 0CHOBBI perpecCHOHHOTO aHANIN3a

OIIK-1: Cnioco0eH U3y4aTh, aHAJIH3UPOBATH, HCMOJb30BATh MEXaHH3MbI XUMHYECKHX PeaKIii, IPONCXOISIIIAX B
TEXHOJOTHYECKUX MPOIeccax  OKPY/KAIOIIEM MUPe, OCHOBBIBasICh HA 3HAHUSAX 0 CTPOEHHH BelllecTBA, IPUPOAE
XMMHYeCKOH CBSI3M U CBOMCTBAX Pa3JIMYHBIX KJIACCOB XHMUYECKHUX )JIEMEHTOB, COeTUHEHMIi, BElIeCTB H MATEPHUAJIOB,
OCYLIECTBJISAAITH MO/IeJIMPOBAHNE, AHAJM3 M IKCIIEPUMEHTHI B 1eJISIX MPOBeIeHHUs] 1eTATbHOI0 HCCIeJOBAHUS 1JIsl pellleHust
3a/1a4 B mMpo¢eccHOHATBHOI 001acTH

3HaTh:

OIIK-1-32 0co6eHHOCTH (PU3NKO-XUMHIECKOTO MOJISITHPOBAHUS PABHOBECHOT'O COCTaBa PacTBOpa

OIIK-1-31 oCHOBHBIC MOXO/bI K MOCTPOCHUIO MAaTEMATHICCKUX MOJICIICH (aHATMTUICCKHUH, SIKCTIEPUMEHTATIbHBIA 1
KOMOWHHPOBAHHBIHN TTOIXOIHI)

OIIK-1-33 0coOeHHOCTH MOJIEITMPOBAHNS CKOPOCTH MPOTEKAHUS XUMIUECKHAX PEaKInii, OCHOBHBIC MOJICIH B 00JIaCTH
npodecCHOHANBHON AEATENFHOCTH (KOKCOXUMHUS, MPOTHO3 KayecTBa KOKca Mo mokasarensim M25 u M10)

IIK-2: Cnoco0eH BbINOJHATH OTA€eJbHbIC TAIbI HAYYHO-UCCJIE€A0BATE/IbCKUX U IKCIEPUMEHTAIBbHBIX paﬁoT B 00J1aCTH
XUMHUYECKOIo NNpou3BoACTBA, ONMMPasiCh HA MOCJTECAHUE JOCTHKECHUA HAYKH U I.ll/l(l)pOBle TpaHC(l)OpMaIII/IlO MMpou3BOACTBA

YMmerb:

[IK-2-Y2 Ha 0CHOBE CTAaTUCTHYECKUX METOAOB COMOCTABIATEH PadOTy aHAIOTUYHOTO 000PYIOBaHUSI (aHAJIH3 OJHOPOTHOCTH
CpeIHuX)




[IK-2-¥Y'1 npoBoauTh NEPBUYHYIO 00PaOOTKY CTATUCTUIECKUX JaHHBIX

OIIK-1: Cnioco6eH u3y4aTh, aHAJIU3UPOBATH, HCIO0JIH30BATH MEXAHU3MbI XHMHYECKHX PeaKUMii, MPOUCXOAALIUX B
TeXHOJIOTHYeCKHX NPoLeccax U OKPYyKallleM MHpe, OCHOBBIBASICh HA 3HAHUSIX O CTPOEHUHU BelllecTBa, IPUpPoJe
XMMHYECKOH CBSI3M H CBOICTBAX Pa3JIMYHbIX KJIACCOB XUMNYECKUX 3JIECMEHTOB, COEJIPIHeHl/li/'[, BelIeCTB U MaTepuaJjioB,
OCYIIECTBJIATH MO/ICJIMPOBAHNE, AHAJIM3 U IKCIIEPUMEHTHI B LeJIsIX IPOBedeHUs AeTaIbHOI0 HCCIeI0BaHUs IS pelleHust
3a7a4 B Npo¢)ecCHOHAIBbHOI 00/1aCTH

YMmerb:

OIIK-1-Y2 ycranaBnuBaTh JUHEHHYIO 3aBUCUMOCTb MJIH HE3aBUCHMOCTb XUMHUECKUX PEaKIHii

OIIK-1-Y1 cocTaBisTh MpUMEpHBIE CXEMBI MTPOUCKOSAIINX XUMUIECKUX PEeaKIIUN

OIIK-1-Y3 cBoAuTh CHCTEMY HEITHHEHHBIX yPaBHEHUIT K OJHOMY OOIIeMy HETHHEHHOMY

IK-2: CnocoGeH BHINOJIHATH OTeIbHbIE 3TANIBI HAYYHO-HCCJIENOBATEIHLCKIX H AKCIEPHMEHTAJIBLHBIX PagoT B 001acTH
XHMHY€eCKOro MPOU3BOJCTBA, OIMPASICh HA MOCJIETHNAE TOCTHKEHNS HAYKH B HH(PoBYyI0 TpaHchopManuio Npou3BOACTBA

YMmerb:

[IK-2-VY3 y4yuThIBaTh CIUSHHUE OACUCTEM Ha O0IIIee TOBEJCHUE CUCTEMBI

Baanernb:

I1K-2-B2 HaBBIKaMU YUCICHHOTO PEIICHUS HETMHEHHBIX U TU(epeHIIHATBHBIX YPaBHEHUI B TAOJIHYHOM MpoIeccope

[1K-2-B3 HaBbIKamMu pabOTHI B CHEUATM3UPOBAHHBIX TAKeTaX MPUKIAAHBIX IPOrpaMM

ITK-2-B1 HaBbIkamMu pabOTHI M TIPEICTABICHUS SKCIIEPUMCHTAIBHBIX JaHHBIX B TAOIHMYHOM MPOLIECCOPE

OIIK-1: Cnioco0eH u3y4aTh, aHAJIM3UPOBATH, HCMOJIb30BATH MEXaHU3MbI XHMHYECKUX PEAKIHIA, MPOUCXOASIINX B
TeXHOJIOTHYECKHUX MPOIecCax U OKPYKAKIIeM MIPe, OCHOBBIBASICh HA 3HAHUSIX O CTPOEHUH BelllecTBa, MPUPOJIe
XMMHYeCKOH CBSI3U U CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMUYECKHUX J1€eMEHTOB, COeIUHEHMIi, BeLeCTB U MATEPUAJIOB,
OCYIIECTBJISITH MO/IEJTHPOBAaHNE, AHAJH3 H YIKCIIEPHMEHTHI B IeJISX MPOBeAeHHS 1eTAJIbHOr0 NCCaeJOBAHMS ISl PelleHus
3aja4 B Npo¢)ecCHOHAIbHOI 001acTH

Baaaernb:

OIIK-1-B1 HaBbIKaMu IpUMEHEHHS CITPABOYHON JIUTEPATYPBI

OIIK-1-B2 HaBbIlkamMu pacuéra HEJOCTAIOIINX TEPMOAHMHAMIUECKHX mapaMeTpoB (Meton TémkuHa-11IBapimana

OIIK-1-B3 npuémaMu nmoucka sKCTpeMyMa o ypaBHEHUIO MOJAEIH

4. CTPYKTYPA U COJAEP)KXAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHSA/ / Kypce HHIMKATOPHI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. O61ue Bonpocsl
MO/eJIMPOBAHUS
1.1 1.1 OO1ee MOHSATHE MOJIETIH. 8 4 OIIK-1-31 JI1.4 JI1.5
Msuoroo6pa3zue dhopm 3354

MPEICTABICHUS MOJICIIH.
ITousaTre 0 MaTEMaTHYECKOM
MojienupoBanui. OCHOBHBIC
MOJIXO/BI K IOCTPOCHUIO
MaTEeMaTHYECKUX MOJICIICH.
AHaITUTHYECKUH TTOAXO0M K
MOJIETUPOBAHUIO.
DKCHEpUMEHTAILHBIA MOIX0]T
K MOJICITUPOBAHUIO.
KomOuHMpOBaHHBIH MTOAX0 K
MoaenupoBannio. OCHOBHBIE
ATanbl IOCTPOCHUS
MaTEMaTHYECKUX MOJIEIIEN.
TpuenuHCcTBO Mpouecca
MOJICITUPOBAHMS:

Mozenb, /Jlex/




1.2

W3yyeHne MaTeMaTH4eCKHX
Mojzeneit u3 Ouonoruu
(Mozenp XUITHUK-KEePTBA) U
BOEGHHOTO Jiena (MOJeNb
TaHkoBoro 6os). /Cp/

10

OIIK-1-31

J1.3
0103354

Pa3nen 2. AHAJTUTHYECKHH
10091 0.0)i

2.1

2.1 TonsTtune o puzuko-
XUMHOYECKOM
MoenupoBaHuu. OCHOBHBIE
CBEJIEHMsI U3 Kypca
"®dusnueckas xumus'.
TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
Hanpasnenne XuMuueckux
peakuuil. YpaBHeHue
HU30TEPMbl XUMHUECKOHN
peakiin. CriocoOBI
ONKCaHMsI KOHLIEHTPAIH
pEearupyromux BemecTs.
N3menenue sHepruu ['mboca
B XOJI€ peakly. Y paBHEHUE
H30TE€PMbI XMMUYECKOM
peaKuyu B CTaHAAPTHBIX
ycioBUsX. CBsI3b MEXIY
KOHCTaHTaMU PaBHOBECUS B
3aBHCUMOCTH OT CIIOCO0a
OIHCaHMA COCTaBa
PEeaKIMoOHHON cMecH.
I'eteporenHoe xummuueckoe
paBHOBecHE: 3aMHCh
KOHCTaHT PaBHOBECHS.
OrpeneneHne KOHCTaHT
PaBHOBECHS IIPU Pa3IHIHBIX
temrneparypax. [lonstue o
JIMHEHHON 3aBUCUMOCTH
XMMUYECKUX PEaKLUN.
Mertopn Témkuna-1lIBapinmana
JUIs pacyéra KOHCTAHT
paBHOBecus. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIEHTpalui
pearupyrouux BEeUECTB.
Pacuér paBHOBECHBIX
KOHIIEHTpALi Ha OCHOBE
KOHCTaHTBI pAaBHOBECHS.
Mertoauka pacuéra
PaBHOBECHBIX KOHLEHTpALUi
IIPY OJTHOBPEMEHHOM
MPOTEKAHUN HECKOIBKUX
peakuuii (MeToarka
MOJIETUPOBAHHUS
PaBHOBECHOTI'O COCTaBa
pactBopa). OrpaHuYeHHs
TEPMOJIUHAMUYECKOTO
MOJIX0/1a B ClIyyae
MOZENHPOBaHus (pacuéra)
paBHOBECHOTO coctaBa /JIek/

OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2

J1.1
010323354

2.2

[Ipencrasnenne anropuT™a B
Bujie OJIoK-cxeM. Permrenne
3a7aq B TAOJIHMIHOM
nporeccope. /I1p/

OIIK-1-Y1
OIIK-1-B1
OIIK-1-B2

1.4
01093 54




23

UYucneHHoe peleHue
HEJTMHEHHBIX YpaBHEHUH,
MIOJIyYEHHBIX HAa OCHOBE
IIPOTEKAOLINX XUMUUECKUX
peaxuuit. /IIp/

12

[K-2-31 TIK-2-
33 [IK-2-B2
[IK-2-B3

JI1.4J12.1
092033 54

24

PenieHne paccMOTpEeHHBIX Ha
MPaKTHKE 3a]1a4 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKITHH
MaKeTOB IPHKJIAHBIX
nporpamm. /Cp/

10

[1K-2-B1 IIK-2
-B3

1.2
0920393 54

25

2.2 Kunernueckue
0COOCHHOCTH TPOTEKAHHS
XMMUYECKUX PEaKLUN.
Meroauka cocTaBIeHUs
CUCTEM YPaBHEHMH,
OIUCHIBAIOMINX PAaBHOBECHEIE
KOHIIEHTPAIIUHU BEILECTB,
NPUHUMAOLIMX y4acTHe B
XAMHYECKHX

peakuusx. /Jlex/

IK-2-B1 IIK-2
-B2 I1IK-2-B3

JI1.3J12.2
01023354

2.6

UucneHHoe pelieHne

T PepeHIHATEHBIX
ypaBHEHHH, OJyYECHHBIX Ha
OCHOBE ypaBHEHUI1
dhopmanbHOI KuHETHKH. /TIp/

[1K-2-B1 IIK-2
-B2 TIK-2-B3

1.4
3354

2.7

Penienne paccMOTpEeHHBIX Ha
MPaKTHKE 3a/1a49 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKITHH
MaKeTOB IPHUKIIAHBIX
nporpamm. /Cp/

10

MK-2-Y2 TIK-2
-Y3 [IK-2-B1

3354

Pa3nen 3.
DKCepUMeHTANbHBIH
OAXO0/X

3.1

3.1 CraTucTHYECKHE METOIbI
aHaJIu3a SKCIIEPUMEHTAJIBHBIX
JTAHHBIX.
DKCTIepUMEHTANbHBIE OLEHKH
HUCTUHHOTO 3HAUEHUS
n3MepsieMoH ciydaiiHON
BEJIMYMHBI U €€ TUCIEePCUH.
Onpenenenue rpyobIx
OIIMOOK Cpesiu pe3yIbTaToB
MOBTOPHOCTEH OIIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nucrniepcud. AHanus
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK TUCTICPCHUH.
Onpenenenue
JTOBEPUTEIEHOM OIMIHOKI
9KCIIEPUMEHTAIBHOM OLIEHKU
M3MEpsIEMOTro ImapaMeTpa.
Onpezenenue yucia
MTOBTOPHOCTEH OTIBITA,
o0ecneYnBaroIero
[I0JIy4Y€HUE 3a/1aHHOMN
JTOBEPHUTEIEHOM OIMIHOKHI
OIIEHKH OMPEAEISIEMOTO
napamerpa. [IpoBepka
HOPMaJIbHOCTH 3aKOHA
pacnpenenenus. /Jlek/

[IK-2-31 TIK-2-
32 TIK-2-33
OIIK-1-33
OIIK-1-B1
OIIK-1-B3

JI1.6J13.2
3354

32

IMepBuunas o6padoTka
IKCIIEPUMEHTATBHBIX
naHHbIx. /TIp/

[IK-2-V1 IIK-2
-B1 IIK-2-B2
I1K-2-B3

JI1.4 J11.6
03 54

33

[TepBuunas o6paboTka
JTAaHHBIX B ITaKeTax
IPUKIAAHBIX TporpamM. /Cp/

MK-2-V1 IIK-2
-B1 I1K-2-B2
IIK-2-B3

0354




34 IInanupoBanue [K-2-31 TIK-2-
SKCIIEPUMEHTOB B TA0JIMYHOM Y1 IIK-2-Y2 2354
nporiecope. /TIp/ TIK-2-B1

35 3.2 [lnanupoBanue u [MK-2-33 [IK-2- | JI1.6J12.3JI3.
00paboTKa pe3ynbTaToB V2 [IK-2-Y3 1J13.2J13.3
0/1HO(AKTOPHOTO TIK-2-B1 23 54
9KCIICPUMEHTOB.
dopmanuzanus

SKCTIEPUMEHTANIBHBIX JaHHBIX
METOJJOM HaUMEHBIINX
kBagpaToB. CUMMETPUYHBIH
U paBHOMEPHBIH IIJIaH
0JHO(AKTOPHOTO
skcnepuMeHTa. IIposepka
a/IeKBaTHOCTH TIOJTyIEHHOTO
YpaBHEHHUS H €T0
UCTIONIb30BaHUE JJIS
ONITHMH3AINH TIpoIecca.
Ionmyuyenue
HKCIIOHEHLIUATTBHOM
3aBHCHMOCTH TI0 pe3yJIbTaTaM
0THO(aKTOPHBIX
9KCIIEPUMEHTOB.
JIByXypOBHEBBIE MIaHBI
MHOTO(aKTOPHBIX
9KCIIEPUMEHTOB. MeTon,
HAMMEHBIIUX KBaJpaToOB MpU
00paboTKe pe3ynbTaToB
MHOTO()aKTOpPHOTO
HKCIIEPUMEHTA.
JIByXypOBHEBBIH IUTaH
MOJTHOTO (paKTOPHOTO
skcnepumenTa [1OI2n.
VYpaBHeHHUs, TOTydaeMble 110
pe3yJibTaTaM peai3aiun
mw1aHoB [1O32n.
CraTucTUuecKuil ananus
3HAQUYUMOCTH OLIEHOK
K03()(PUINEHTOB ypaBHEHUS,
€r0 aIeKBaTHOCTH 1
paboToCIoCOOHOCTH.
JIpoOHEIA (haKTOPHBIH
skcnepuMeHT JDO2n-n'.
[InanupoBanue
SKCIIEPUMEHTA NIPH
M3MEHSIOIEMCS BO BPEMEHHI
BIIMSTHUU HA TIPOIIECC
HEYUTEHHBIX (HaKTOPOB.
Vcrionp30BaHme IAHOB
[M®32n 1DI32n-n' ast
MOJTy4eHUs ypaBHEHHS
mpolecca B BUIE
9KCIIOHEHIIUAJIbLHON
3aBUCHMOCTH. PaccMoTpeHne
HIPUMEpPOB.
MHoTroypOBHEBEIE
MHOTO()aKTOpHBIE TIIaHHI,
HCIIOJIb3YIOIIUE CBOMCTBA
JIATUHCKUX KBaJIpaToB.
IMocTpoenne mraHoB.
IMomyuenne n HCIOIB30BAaHHE
JUISL ONTUMM3ALIH
YpaBHEHUU Pa3IUYHON

CTPYKTYPBIL.
/JIex/




3.6

W3yyenue crarei,
MOCBEUIEHHBIX CO3/IaHUIO
MoJIeNIeil Ha OCHOBE
TUTAHUPOBAHUS
skcnepumenTa. /Cp/

10

[K-2-33 TIK-2-
V2 IIK-2-Bl
[IK-2-B2 TIK-2
-B3 OIIK-1-33

J12.1J13.2
€|

Paznea 4.
Kom0uHnpoBaHHbIi nogxon

4.1

4.1 OcobeHnocti
KOMOHMHHUPOBAHHBIX
MaTeMaTHYECKUX MOJEIIEH.
PaccmoTtpenue
MaTEMaTUYECKUX MOJENEH U3
o0nacty npogeccruoHanbHOM
KOMITETEeHLIUI
(IporHo3upoBaHue
MoKazaTeneil KagecTBa KoKca
M25 u M10). /Jlex/

I1K-2-33 TIK-2-
V2 IIK-2-V3
[1K-2-B1 OIIK-
1-33

JI1.5 J11.6
010323354

4.2

[IpakTrveckas peannu3arius
HEKOTOPBIX CYIIECTBYIOIINX
MaTeMaTHYCEKUX MOJIeJIeN
JUTSL TIPOTHO3UPOBAHHUS
[oKa3aTeJiel KayecTBa KOKca
B TaOJIMYHOM

nporeccope. /IIp/

[1K-2-B1 OIIK-
1-33

JI1.6J13.1
33054

43

Wzyuenne 0030pHBIX cTaTei
B 00J1aCTH MOJEIUPOBAHUS U
MPOTHO3NUPOBAHHS
HoKasareyel KauecTna
Kokca. /Cp/

12

I1K-2-31 OIIK-
1-33 OIIK-1-
B1

Ol

Pa3nen 5. 3a4ér ¢ oneHKOM

5.1

3auér ¢ oLeHKol /DK3aMen/

36




