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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 CYHIECTBYIOIIUX OCHOBHBIX MAaTEMATHICCKUX MO,HGHCIZ, HCHOJIb3YEMBIX ITPU ONMCAHUU 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/lTeﬂ])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 | KypcoBas HaygHO-HCCIIEOBaTEIBCKas paboTa

2.1.2 | Pemenune npukiaaHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.3 | Xumuueckas TEXHOJIOTHS TOIUTUBA U YIJIEPOJHBIX MaTEPHAIIOB

2.1.4 | AHamuTHYecKas XUMUS U HU3NKO-XMMHUIECKHE METOIbI aHAJIN3a

2.1.5 | Xumus BICOKOMOJICKYIISIPHBIX COEIUHEHUI

2.1.6 | MaccooOMeHHBIE IPOIECCHl XUMUYECKON TEXHOJIOTUU

2.1.7 Teopern%cxne OCHOBBI XUMHYECKOH TEXHOJOTHH TOILIMBA U YIJICpOAHBIX MATEPHATIOB

2.1.8 | YuebHas mpakTHKa [0 MOTYYSHHUIO IEPBUUHBIX MPO(ECCHOHATBHBIX YMEHHH

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€eCKOr0 MPOU3BOACTBA, OIIMPASICH HA MOCJIETHNAE TOCTHKEHNS HAYKH H coco0bI HuppoBoii TpaHchopManun
NMPOU3BOJACTBA

3HaTh:

ITK-2-31 ocHOBHbBIC METOBI IEPBUIHOI 00PaOOTKH JaHHBIX

T1K-2-33 0CHOBBI CHCTEMHOT'O IOAXO0a

TIK-2-32 0CHOBBI PErpeCCHOHHOTO aHATN3a

OIIK-1: Cnioco0eH u3y4aTh, aHAJIU3UPOBATH, HCMOJIb30BATH MEXaHU3MBbI XUMMHYECKHUX PEAKIHIA, MPOUCXOASIINX B
TEXHOJOTHYEeCKHUX MPOoLeccax H OKPYKaloIeM MIpe, 0OCHOBBIBASICh HA 3HAHNH 0 CTPOEHHHU BellecTBa, MIPUPOAe XUMHYECKOH
CBSI3U M CBOIiCTBaX Pa3jJMYHBbIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COeJUHEHMI1, Bel|eCTB U MATEPUAJIOB, OCYIIECTBJIATH
MOJeITMPOBAHUE, AHAJIN3 1 IKCIEPHMEHTHI B HEJISIX MPOBEIEHNUs 1eTaTbHOT0 HCCIeT0BAHUS 115 pelleHus 3a1a4 B
npogeccHoHaNbHOM 00J1acTH

3HaTh:

OIIK-1-32 0co6eHHOCTH (PU3UKO-XUMHYECKOTO MOJICITHPOBAHKS PABHOBECHOT'O COCTaBa PacTBOpa

OIIK-1-31 ocHOBHBIE HOAXOABI K HIOCTPOCHUIO MAaTEMATHIECKUX MOJIENIeH (aHATMTHIECKHH, SKCIIEPUMEHTAIBHBIN 1
KOMOWHHPOBAaHHBIN TOAXOIBI)

OIIK-1-33 ocobeHHOCTH MOJETUPOBAHUS CKOPOCTH MPOTEKAHUS XUMUYECKUX PEaKLUi, OCHOBHBIE MOJENHU B 001aCTH
npoeCcCHOHATBHOM AESTENbHOCTH (KOKCOXUMUS, TIPOTHO3 KayecTBa KOKca 1o mokasarersiMm M25 u M10)

IIK-2: Cnoco6eH BHINOJTHATH OTAeIbHbBIE 3TANBI HAYIHO-HCCJIETOBATEIHLCKIX H AKCIEPHMEHTAJIBHBIX PadoT B 00J1aCTH
XHMHY€ECKOro NMPOU3BOACTBA, ONMUPASACH HA MOCJIeAHUE J0CTHKEHUSI HAYKH U c1oco0bl ¢ poBoii TpaHchopmManuu
NMPOU3BOJCTBA

YMmerb:




[1K-2-¥Y2 Ha 0CHOBE CTaTHCTHYECKUX METOAOB COMOCTABIATH PabOTy aHATOTUYHOTO 000PyI0BaHNUS (aHAIN3 OJHOPOITHOCTH
CpeIHuX)

[TK-2-Y1 npoBouTh NEpBUYHYIO 00paOOTKY CTATUCTUYECKUX JAHHBIX

OIIK-1: Cnioco0eH u3y4aTh, aHAJIM3UPOBATH, HCMOJIb30BATH MEXaHU3MbI XMMHYECKUX PeAKIHii, MPOMCXOASIIIUX B
TeXHOJIOTHYECKHUX MPOIeccax U OKPYKAKIeM MIPe, 0CHOBBIBasICh HA 3HAHUM O CTPOEHUH BellecTBA, MPHUPOie XUMUYECKO
CBSI3H U CBOMCTBAX PAa3INYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeANHEHNIi, BEIIECTB H MAaTePHAJIOB, OCYIIECTBISATH
MoOIeJIMPOBaHNe, AaHAJN3 M IKCIIEPUMEHTHI B IeJISIX MPOBeIeHUsI 1eTATbHOT0 HCCIeA0BAHNS IJIsl PellleHus 3a1a4 B
npogeccHoOHANBbHOM 00J1acTH

Ymern:

OIIK-1-Y2 ycraHaBIMBaTh JUHEHHYIO 3aBUCUMOCTh HJIM HE3aBUCUMOCTh XUMHUYECKHIX PEaKIIMA

OIIK-1-Y1 cocTaBnaTh IPUMEPHBIE CXEMBI IPOUCXOAAIINX XUMUUECKUX PEAKLIMN

OIIK-1-Y3 cBOauTh cUCTEMY HEJTMHEHHBIX YPaBHEHUH K OJJHOMY 0OIIIeMy HEJIMHEHHOMY

IIK-2: Cnioco6eH BBINMOJIHATDH OTAeIbHbIE 3TANBI HAYYHO-UCCIEI0BATEIbCKUX 1 IKCIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€eCKOro MPOU3BOACTBA, ONMUPASCHh HA MOCJIeAHUE T0CTHKEHUS] HAYKH M c1oco0bl Hu¢poBoii TpaHchopManuu
NMPOU3BOJCTBA

YMmerb:

TIK-2-VY3 yauThIBaTh CIUSHUE MOJCUCTEM Ha 00IIIee TIOBEICHIE CHCTEMBI

Baagern:

[1K-2-B2 HaBbIKaMy YMCIIEHHOTO PELICHUs HEMMHEHHBIX U TU(PepeHInalbHBIX YPaBHEHUH B TAOIUYHOM IPOLIECCOPE

ITK-2-B3 HaBbIkaMu pabOThI B CHICIMATM3UPOBAHHBIX ITAKeTaX MPUKIATHBIX IPOTPaMM

[IK-2-B1 HaBbIKamMu pabOTHI ¥ IPEICTABICHHS 3KCIEPHMCHTAIBHBIX JAHHBIX B TAOJIMYHOM IIpOIecCcope

OIIK-1: Cnioco6eH u3y4aTb, aHAJIU3HPOBATH, HCI0JIH30BATH MEXaAHU3MbI XHMHYECKHX PeaKUMii, MPOUCXOASIUX B
TeXHOJIOTHYeCKHX MPoLeccax U OKPYyKalllieM MHpe, OCHOBBIBASICh HA 3HAHUM O CTPOEHHUH BelllecTBa, IPUPOe XMMUYECKOI
CBSI3M M CBOMCTBAX Pa3IMYHbIX KJIACCOB XMMHMYECKHUX JIEMEHTOB, COeIMHEHUIi, BellleCTB M1 MAaTEPHUAJIOB, OCYIIECTBJIATH
MO/leIMPOBaHUE, AaHAJIM3 U IKCIIEPHMMEHTHI B LieJISIX POBeleHHs 1eTAJbHOI0 HCCAeA0BAHMA /s pellieHUs 3a1a4 B
npogeccHOHAIBLHOM 00J1acTH

Baagern:

OIIK-1-B1 HaBbIKaMH IPUMEHEHHS CIIPABOYHOH TUTEpaTyphl

OIIK-1-B2 HaBbikamMu pacuéra HEOCTAOIINX TEPMOJUHAMUUECKUX napameTpoB (Meroy Témkuna-IlIBapimana

OIIK-1-B3 npuémaMu noucka sKCTpeMyMa 110 YPaBHEHUIO MOJIENIU

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUA 3aHATHS/ / Kypce HHIMKATOPBI H 3L sieMble
KOMIIeTeHIMii pecypchl padoThI
Pasnea 1. O61mue Bonpocsl
MO/ eJTHPOBAHUS
1.1 1.1 OO1iee TOHATHE MOIEIH. 8 4 OIIK-1-31 JI1.4 JI1.5
Mmuoroo6pa3zue popm 33 54

MIpeICTaBICHUS MOJICIIH.
[TonsaTue o MaTeMaTUUYECKOM
MoJenupoBaHuu. OCHOBHBIE
MTOAXO/IbI K TIOCTPOCHUIO
MaTeMaTHYECKUX MOJEIIEH.
AHaNUTHYECKUH OIXO0 K
MOJIEITHPOBAHHUIO.
DKCTIePUMEHTANBHBIA TIOAXO]T
K MOJICTUPOBAHUIO.
KoMOWHMpOBaHHBIN MOAXO K
MozenupoBaHuio. OCHOBHBIE
9Tarbl MOCTPOCHUS
MaTeMaTHYECKUX MOJIENEH.
TpuenuHCcTBO NMpoLecca
MOJIETUPOBAaHUS:

Mozeib, /Jlex/




1.2

N3yuenne MaTeMaTHYECKUX
Mojzeneit u3 Ouonoruu
(MozeNb XMITHUK-KEPTBA) H
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
CBEJIEHUs U3 Kypca
"®dusnueckas xumus'.
TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
Hanpasnenne XuMuueckux
peakuuil. YpaBHeHue
HU30TEPMbl XUMHUECKOHN
peakiin. CriocoOBI
ONKCaHMsI KOHLIEHTPAIH
pearupyromumx BEmeCTB.
N3menenue sHepruu ['mboca
B XOJI€ peakly. Y paBHEHUE
H30TE€PMbI XMMUYECKOM
peaKuyu B CTaHAAPTHBIX
ycnoBusx. CBsi3b MEXIY
KOHCTaHTaMU PaBHOBECUS B
3aBHCUMOCTH OT CIIOCO0a
OIHCaHMA COCTaBa
PEeaKIMoOHHON cMecH.
I'eteporenHoe xummuueckoe
paBHOBecHE: 3aMHCh
KOHCTaHT PaBHOBECHS.
OrpeneneHne KOHCTaHT
PaBHOBECHS IIPU Pa3IHIHBIX
temneparypax. I[lousitue o
JIMHEHHON 3aBUCUMOCTH
XMMUYECKUX PEaKLUN.
Mertopn Témkuna-1lIBapinmana
JUIs pacyéra KOHCTAHT
paBHOBecus. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIEHTpalui
pEarupyroIuX BEIIECTB.
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 CIIy4yae
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
HEJIMHEHHBIX YpaBHEHUH,
MOJy4EHHBIX Ha 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 YpaBHEHUH,
OIUCHIBAIOMINX PAaBHOBECHEIE
KOHIIEHTPAIIUHU BEILECTB,
NPUHHUMAIOLINX y4aCTUE B
XAMHYECKHX

peakuusx. /Jlex/

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

JI1.3J12.2
01023354

2.6

UucneHHoe pelieHne

T PepeHIHATEHBIX
YpaBHEHHIA, MOTyIEHHBIX Ha
OCHOBE ypaBHEHUI
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 ciydaiiHoi
BEJIMYMHBI U €€ TUCIEePCUH.
Omnpenenenue rpyobIx
OIMOOK Cpenu pe3ybTaToB
MOBTOPHOCTEH OIIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nucrniepcud. AHanus
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK TUCTICPCHUH.
Onpenenenue
JTOBEPUTEIEHOM OIMIHOKI
9KCIIEPUMEHTAIBHOM OLIEHKU
M3MEpsIEMOTro ImapaMeTpa.
Onpezenenue yucia
MTOBTOPHOCTEH OTIBITA,
obecreunBaronIero
[0JIydeHHE 3aJaHHOM
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 TIOJTy9E€HHOTO
YpaBHEHHUS U €ro
UCTIONIb30BaHUE JJIS
ONITHMH3AINH TIpoIecca.
Iomyuenue
HKCIIOHEHLIUATTBHOM
3aBHCHMOCTH TI0 pe3yiibTaTaM
0THO(aKTOPHBIX
9KCIIEPUMEHTOB.
JIByXypOBHEBBIE ILIIaHBI
MHOTO(aKTOPHBIX
9KCIIEPUMEHTOB. MeTon,
HAMMEHBIIUX KBaJpaToOB MpU
00paboTKke pe3yabTaToB
MHOTO()aKTOpPHOTO
HKCIIEPUMEHTA.
JByXypOBHEBBII IJIaH
MOJTHOTO (paKTOPHOTO
skcnepumenTa [1OI2n.
VYpaBHeHUs, TOTydaeMble 110
pe3yibpTaTaM peanu3anuu
mw1aHoB [1O32n.
CraTucTUuecKuil ananus
3HAQUYUMOCTH OLIEHOK
K03()GUINEHTOB ypaBHEHUS,
€r0 aIeKBaTHOCTH 1
paboToCIoCOOHOCTH.
JIpoOHEIA (haKTOPHBIH
skcnepuMeHT JDO2n-n'.
[InanupoBanue
SKCIIEPUMEHTA NIPH
M3MEHSIOIEMCS BO BPEMEHHI
BIIMSTHUU HA TIPOIIECC
HEYYTEHHBIX (haKTOPOB.
Vcrionp30BaHme IAHOB
[M®32n 1DI32n-n' ast
HOTy4eHHs YpaBHEHUS
mpolecca B BUIE
9KCIIOHEHIIUAJIbLHON
3aBUCHMOCTH. PaccMoTpeHne
HIPUMEpPOB.
MHoOTOypOBHEBEIC
MHOTO()aKTOpHBIE TIIaHHI,
HCIIOJIB3YIOIIE CBOMCTBA
JIATUHCKUX KBaJIpaToB.
INocTpoenue naaHoB.
[Tonyyenue u ucnonb3oBaHUE
JUISL ONTUMM3ALIH
YpaBHEHUH pa3In4HON
CTPYKTYPHI.

/JTex/




3.6

W3ydenue crareii,
MOCBEIIEHHBIX CO3aHHIO
MozieNnel 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 CYIIECTBYIOITHX
MaTeMaTHYCEKUX MOJIeJIeN
JUTSL TIPOTHO3UPOBAHHUS
[oKa3aTeJiel KayecTBa KOKca
B TaOJIMYHOM

nporeccope. /IIp/

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

JI1.6J13.1
33054

43

Nzydyenue 0030pHBIX cTaTel
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




