MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

JOKYMEHT MOAMUCAH
51.B.04 QNEKTPOHHOW MOAMUCHIO

(uHOexc OucyuniuHot)

CepTudukar: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: Kpasuosa MapvaHHa BuktopoBHa
[evictButeneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Mone.lmp()BaHne U ONITHMHU3ALUSA JHEPIO- pecypcocﬁeperamumx nmpoueccos B XHUMHYeCKOii
TEXHOJO0I'UH, He(l)TeXI/IMI/II/I M OHOTEXHOJIOTHH

(Haumenosanue OUCYUNIUHbL)

10 HATPABJICHUIO TIOJTOTOBKU
18.03.02 BHepro- u pecypcocbdeperaronye mporecchl B XUMUYECKOW TEXHOJIOTHH,
He(pTEXUMHUH U OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

®dopma 00yueHus: 3a04Has
I'on mabopa: 2019
O6m1as tpynoemkocts: 4 3E

Pacnpe)le.ﬂe}me YacCcoB JUCHUIIJIUHBI IO CECCUAM

CemecTp 5

®opma KOHTPOJIsI | DK3aMEH Utoro
Bua zansarui
Jlekun 2 2
JlaGopaTopHble
[TpakTuyeckue 12 12
PykoBOJCTBO: KypcoBbie paboThl (1poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 14,35 14,35
CamocrosTenbHas pabora 121 121
KoHTpo:b 8,65 8,65
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Jouent, nouext, k.1i.H., Kpasosa M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

IIpenonasareins, ydeHOE 3BaHUE OTCYTCTBYET, yU€Has CTeleHb oTcyrcrByerT, I'ymuna T.11.

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HarpaBjeHus: nmoarotoBku 18.03.02 DHepro- u pecypcocOeperaronye Mmporecchl B XUMHYECKOU
TEXHOJIOTUH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCUHUILIMHBI 10 «31» nexadps 2024 r.

YTBEPXIEHO

Ha 3acenannu kadeapsr «XuMu4eckas TEXHOJIOTHS U PECypCOCOepEKEHHSI»

(mpotokou 3acenanus Ne 2 ot «27» centsiops 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb 0cBOCHUS AUCIUIUIMHBI — (POPMHUPOBAHUE Y CTYICHTOB MPO(ECCHOHANBHBIX 3HAHUHN 110
UCIIOJIB30BAHUIO METOLOB MOZICIMPOBAHUS IIPU NPOCKTUPOBAHUU TEXHOJIOIMYECKUX IPOLECCOB U
aHaJM3e SKCIIEPUMEHTAIBHBIX JaHHBIX, a TAK)Ke (OPMUPOBAHUE HAYYHOTO M MHKEHEPHOTO NOIX0/1a
K BOIIPOCaM PAaLMOHAJIBHOTO UCIOJIb30BAaHUS DHEPIO - U MATEPUAIBHBIX PECYPCOB, B XUMHUYECKON

TCXHOJIOTUH, He(i)TCXI/IMI/II/I 1 OMOTEXHOJIOTHH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oaszupyercs JaHHas AMCLUIUIMHA:
«OcHOBBI MH(OPMAITMOHHON KYIBTYpbI», «OO0OIas U HEOpraHUYecKask XUMUS», «AHATUTHYECKAs
XUMHA», «Opranuueckas Xumus», «TeopeTHueckue OCHOBBI 3HEPro- U pecypcocOeperarommx
nporieccoBy, «IIporecch n anmaparsl B XUAMUYECKON TEXHOJIOTHU U OMOTEXHOIOTUIY.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JUCHUITIIMHBI HGO6XOI{I/IMO KakK

MMpEaAICCTBYIOIICEC:

«QHepropecypcocoeperaroniue

MIPOU3BOACTBEHHBIN KOHTPOJIbY, «BHOTEXHOJIOTUW.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

TEXHOJIOTUI, «IKOJIOTUYECKUN

MIPOLIECCOB C MO3ULINI
SHEPro- u
pecypcocOepexeHus,
MHUHUMU3AITUN
BO3JCHCTBUSA Ha
OKPY’KaOIIYIO Cpeny

MUHUMU3ALNUN BO3IEHCTBUS
Ha OKPYKaIOILYIO Cpey

®opmupyeMbie U HNuagukaropsl
KOHTPOJINpyeMble AOCTHKEHU S I[lnannpyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBAHUE)

[TK-1 — Criocoben [IK-1.1. Pa3pabarbiBaeT u 3HaTh:
OCYIIECTBIISATh pealiu3yeT MeponpusaTUs Mo - METO/IBI MIPOBECHUS
TEXHOJIOTHYECKUHT PEKOHCTPYKITUU U | PEKOHCTPYKIIUH, MOJICpHU3AIUT
MIPOLIECC B COOTBETCTBUU C | MOJICPHU3AIUN MIPOU3BOJICTBEHHBIX MOUTHOCTEN
CIOCOOHOCTBIO MIPOU3BOJICTBEHHBIX YMmers:
y4acTBOBATh B MOILHOCTEH €  TO3MIMH | - OCYIIECTBISITh OLIEHKY Pe3yIbTaTOB
COBEPIIICHCTBOBAaHUU SHEPTOo- U | MOICpHU3AIUHU
TEXHOJIOTHYECKUX pecypcocOepexeHus u Bnaners:

- HaBbIKaMu paboTHI C MPUOOpaMu
MOJIEpPHU3ALIMHU [IPOM3BOICTBEHHBIX
MOIIIHOCTEH € MO3UIIMN SHEPro- U
pecypcocOepexeHnss 1 MUHUMHU3AIH
BO3JEHCTBUS HAa OKPYKAIOIIYIO CPELY

ITK-2 — Cniocoben
HCIIOJIb30BaTh
COBPEMEHHEIC
uH(GOPMaIMOHHBIE
TEXHOJIOTHH, TPOBOIUTH
00paboTKy HH(pOpMaIHH C
HCIIOJIb30BaHHEM
MPUKIIATHBIX TPOTPaMM H
0a3 JaHHBIX JUIS pacyeTa
TEXHOJOTHYECKUX
apaMeTpoB

[IK-2.1. Ucnons3yer
coBpeMenHsie IT-
TEXHOJIOTHH TIPHU cOope,
aHanuze, 00paboTke u
MIPEJICTaBICHUH
nH(OPMAIIUU O XUMHUKO-
TEXHOJIOTUYCCKOM
IpoIecce 1 aHaIn3e
COCTOSHUS IIPUPOIHBIX
cpen

3HaTh:

- METOJIbI U CPEACTBA OXPAHBI
OKPY’KAIOIIEH Cpeibl U 00CCTICUCHHS
HKOJIOTMYECKOI 0€30MacHOCTH

VYMeTh:

- TOKyMEHTHUPOBATh WH()OPMALIUIO O
pe3yJibTaTax mpOBEAECHHBIX
HCCIICIOBaHU N

Bmanets:
- HaBBIKaMU PabOTHI C TEXHUYECKOH




000opyIoBaHUs U JOKYMEHTAIUCH
MOHUTOPHHIA IPUPOIAHBIX

cpen

[TK-3 — Criocoben ITK-3.1. IIpoBOAUT IOKCK H

U3y4arh Hay4HO- aHaJIM3 HAYYHO- 3HaTh:

TEXHUYECKYIO
nHpopmaruro,
AHATU3UPOBATH
OTEYECTBEHHBIN U
3apyOeXKHBIN OTBIT IO
TEeMaTHKe UCCIICOBAHUN

TEXHUYECKOH nH(pOopMaIu
B 00JIACTH MCITOJIb30BaHUS
pecypcocOeperarmmux
TEXHOJIOTHI B XUMHUYECKOM
TEXHOJIOTHH, He(DTEXUMHH U
OMOTEXHOJIOTHH

- OCHOBHBIC CIIOCOOBI aHAIN3a
COCTOSTHUSL HAYYHO-TEXHUYCCKOM
pOOJIEMEBI IyTeM MOA00pa, U3YICHUS
W aHaJIn3a JUTePATyPHBIX U
MMATEHTHBIX UICTOYHHUKOB 110 TEMATHKE
HUCCIENOBaHUN

YMeTh:

- HCIIOJIb30BaTh OCHOBHBIE CITOCOOBI
aHaJlM3a COCTOSHUS HAyYHO-
TEXHUYECKOHN TTPOOIIEMBI ITyTEM
noa00pa, U3y4eHUs U aHaIH3a
JTUTEPATypPHBIX U MATEHTHBIX
HCTOYHUKOB I10 TEMATHKE
HUCCIeq0OBaHUN

Bmaners:

- HaBBIKAMHM M IPUEMaMH I1000pa,
HA3YYECHUS U aHAJIM3a JUTEPATYPHBIX U
MMaTEHTHBIX HCTOYHHUKOB I10 TEMaTHKE
HCCIICIOBAHNI




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLEro

PEXKUMOB PA3OMKHYTBIX SHEPTO- U
pecypcocOeperarnux mpoueccos.
ANTrOpUTM BBIYUCIUTEIBHON
MIOCJIEI0BATEILHOCTBIO DJIEMEHTOB
Pa30MKHYTOM YHEPro- U
pecypcocOeperaromux mpoLueccoB

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
MopnyJas (pa3aeon) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoi#i padoThI (yuedHoli padoThI) u.
OLIEHOYHOI'0
cpeacrsa)
Monyib 1 Jleximga Ne 1 OCHOBBI MAaTEMATHUYECKOTO
MOCPEJICTBOM N
MopenupoBaHue MOJICJIIMPOBAHUS SHEPTO- U 5 1 €Ot [TpomexxyTouHbBIN
SHEPro- u pecypcocOeperaroniux mporeccoB tecT Neo 1
KOHCYJIbTAIIHI
pecypcocOeperaroniux
[IPOLIECCOB B CamocrostenbHast |Tema Ne 1: CamocTosiTeIbHOE
XMMUYECKON pabora Ne 1 U3y4YeHHEe TEOPETHYECKOTO
TCXHOJIOTUH, MaTepuaia 1o TeEMe
He(TEXUMUH 1 «MaTeMaTu4ecKoe OMUCaHIe
OMOTEXHOJIOTHH CTaTUYECKUX PEKMMOB dHEPIO- U
pecypcocOeperarmmux mpoueccos. .
[lonsiTHEe O pacueTe CTaTUYECKUX 5 16 - - IIpomexyTO4HBIA
TecT Ne 1




[IpakTuueckoe
3ansitue Ne 1

[TocTpoeHue craTuyecKux u
ITUHAMHUYECKUX MOJEIICH.
[TocTpoeHne SMIUPUIECKUX
mopeneu. JInHeHHbBINH
pPErpecCHOHHBIN aHATU3 IS
MMOCTPOCHUS SMITUPUYECKUX
monenel. CTaTUCTHUECKUE MOJIEIU
MHOKECTBEHHOW PErpeccrun

10

Beinonnenune
MPAKTUYECKOU
paboThl ¢
KOHCYJIbTallMen
npernojaBaTess
Ha Gpopyme
U uepe3
KOMMEHTapUH B
3aJaHUsX

OTuyer no
IPaKTUYECKOMY
3aasaTuio Ne 1 B

3JIEKTPOHHOM BHJIE

CamocTosTenbHas
paborta Ne 2

Tema Ne 2: CamocTosTeNnbHOE
M3y4eHHUE TEOPETHUECKOT0 MaTepuaia
nmo Tteme «lloHstTe o pacyere
CTaTUYECKUX PEKUMOB 3aMKHYTBIX
SHEPro- W  pecypcocOeperarmumx
MIPOIIECCOB. OcHOBHBIE  3a7auu
CTPYKTYpHOTO aHalu3a 3aMKHYTBIX
CUCTEM. AJTOPUTMBI OIpPEACICHUS
KOMILIIEKCOB)

16

[IpomexxyTouHbIN
TecT Ne 1

CamocTosTenpHast
paborta Ne 3

Tema Ne 3: CamocTosTennrHOE
M3y4eHHe TEOPETHIECKOT0 MaTepuaia
1o teme CaMOCTOATENbHOE U3YUCHUE
TEOPETHYECKOT0 MaTepualia mo Teme:
NrepanmoHHbIe METOIBI TSI PEILICHUS
ypaBHEHHUI Ha MECTax pa3phIBOB

16

IIpomekyTOUHBIN
TecT Ne 1




CamoctosrenbHas |CaMOCTOSTENbHOE U3YyYeHUE
pabora Ne 4 TEOPETUUECKOTO0 MaTepuasa Mo Teme:
CraTucTuueckue MOJENH, IMpOBEepKa
BOCIIPOM3BOJIUMOCTH  3KCIIEPUMEHTA 16 [TpomexxyTouHbBIN
no kputepusim Koxpena, baptierra, i i TecT Ne 1
BBIYUCIICHUE MOTPEUTHOCTH
sKcnepuMenTa, [ 1P, miansl BTOpOro
nopsiAKa
[IpakTrueckoe Pemenne 3amaum ¢ TOMOIIBIO Brimonnenue
3aHaTue Ne 2 aNeKTpoHHOW Tabmmiel  Excel wu HPaKTUYECKOM
CUCTEMBI KOMITHIOTEPHOM paboThI ¢
Marematuku Mathcad KOHCYJIbTalHEN Orser no
2 10 MIpEno/1aBaTelIs TpaKTHACCKOMY
Ha (opyMe 3aHsaTHIO Ne 2 B
AIEKTPOHHOM BUIE
u uepe3
KOMMEHTapUH B
3aJaHUsX
[Ipomexyrounas
aTTecTanus 0,35 ) ) )
CamocrositensHas (I[loaroroBka OTUYETOB o OTtyeTsl 110
pabota Ne 5 MPAKTUYECKUM 3aHATUSIM 14 i i MPaKTUYECKUM
3aHsaTUsM Ne 1-2 B
AJIEKTPOHHOM BHJIE
CamocrosrenbHas |[IpomexxyTounsiii Tect Ne 1
pabota Ne 6 2 10 i IIpomexyTOUHBIN
tect Ne 1
Monayins 2 JIekmmsa Ne 2 MoaenupoBanue XUMHKO- IIOCPEACTBOM ToOMEK Y TOUHEL
MaremaTtuueckoe TEXHOJIOTHYECKUX  MPOLIECCOB U 1 - «OHJIAlH- p yr
MOJICTTUPOBAHUE U peaktopoB B cpene Mathcad KOHCYJIbTALII rect Ne 2




OINTHMHU3AIHSI YHEPTO-
pecypcochepe-
rafoIIMX CUCTEM

[IpakTHueckoe Pemenne 3amaum omTUMH3alMM  Ha BrinoiHeHME
3ansitue Ne 3 npumepe GyHkiuu [Tayais IPAKTHYECKOM
a0oTBI C
p o OTyer no
KOHCYJIbTaIei
MIPAKTUYECKOMY
4 10 MIpEno1aBaTelis
3aHsaThIO Ne 3 B
Ha popyme
AJICKTPOHHOM BH/JIC
U 4yepes
KOMMEHTapUH B
3aaHUsIX
[IpakTHueckoe MopenupoBanue npoiecca BrinonaeHme
3ausatue Ne 4 peryjiupoBaHus TEMIICPATYPhbL B HpaKTH‘IeCKOﬁ
XUMHUYECKOM PEaKTOpe paboTHI C
. OTuyer no
KOHCYJIbTaINeH
MIPaKTUYECKOMY
4 10 MIpenoiaBaTeis
3anaTuio Ne 4 B
Ha Gpopyme
3JIEKTPOHHOM BH/JIE
U 4yepes
KOMMEHTApHH B
3aIaHUsIX
CamocrosrensHas |CaMOCTOSTEIIFHOE U3y4yeHue
paborta Ne 7 TEOPETUUYECKOTO Marepuaia o Teme: .
[TpoMexxyTOUHBII
OCHOBBI  ONTHMH3ALMA  XUMHKO- 16 - - No 2
TecT Ne
TEXHOJIOTHYECKUX  TPOILIECCOB U
CHCTEM
CamocrosrenbHas |CaMOCTOSTENIbHOE U3Yy4EHUE
pabota Ne 8 TEOPETHUYECKOr0 MaTepuala mo Teme:
MHororeneBas ONTHMM3AIIHS.
OCHOBHbIE TIOHSTHUS U OIPEICICHHUS. o .
Kommnpomucchbie peueHus. 16 - - p OMC)K}J’\?O;HHH
o
OcCHOBHBIE KpUTEpUM U  3aJa4u TeCT e
MHOTOIIEIEBO OIITUMHU3AIHH.

Omnpenenenne kod(pUIMEHTOB Beca
apameTpoB




CamocrostensHas |[Toaroroska OTUYETOB o OTYeThI IO
pabota Ne 9 MPAKTUYECKUM 3aHATUSIM . . IPAKTHYECKUM
3augTusam Ne 3-4 B
AJICKTPOHHOM BH/JIC
Ca61\/IOCTJ(\)FITle(J)IBHaSI [IpomexxyTounsiii TecT Ne 2 . ) 10 [IpoMexyTOUHBbIiT
o)
paooTa Jxe TecT Ne 2
Hrorossrii Tect
5 8,65 40 OK3aMeH
HUroro: 144 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanuzanum y4eOHOTO Kypca TUCIUTUINHBI HCTIOJIB3YETCS TEXHOIOTUS AUCTAHIIMOHHOTO
o0y4yeHHs, BKIIOYAIOIIasi JEKIUH U JIabopaTopHbIe pabOTHI MOCPEICTBOM 3JIEKTPOHHBIX y4eOHO-
METOJIMYECKIX MaTepPHAIOB, Pa3MEIIEHHBIX B 00YYalOIel Cpeie C UCIOIb30BaHUEM KOMIIBIOTEPA,
INOAKJIOYCHHOTI'O K CCTH I/IHTepHeT.

6. MeTonuyeckue yKa3aHusi 10 OCBOCHUIO TUCHMIIUHBI

ITpu ocBOeHMM TEMbI HEOOXOUMO:

. U3Yy4UTh Y4EOHBI MaTepuall MO AMCHUIUIMHE «MOAETHMpPOBAaHUE M ONTUMH3AIMS
9HEpPro- M pecypcocOeperaoumx MpoLeccoB B XUMHUYECKOM TEXHOJIOTUMH, HEePTEeXUMHH U
OMOTEXHOJIOTHMY, UCIIOJIB3Ys JIGKIIMOHHBIM MaTepuai U MaTeprai Ou0IMoTedHoro (o 1a no JaHHOH
TEMaTUKE;

. aKIEHTUPOBAaTh BHHMAaHUE Ha M3yYCHUHM BHUAOB CHCTEM, 3aKOHOB IPOTCKAHHS
peaKkuuii ¥ MOAEIUPOBAHUS.

Metoanyeckre peKOMEHIAIUH K BBITIOJTHEHUIO CAMOCTOSITEILHON pabOTHI:

1. M3ydyeHue TeopeTMdyecKoro mMarepuajga IO M3y4aeMOH TeMe, M3JI0XKEHHOro B yueOHO-
METOAMYECKOM TIOCOOHH.

2. Bonpocsl 1 caMOCTOATENBbHOM paboThl CTYICHTOB

- OCHOBHBIE IPUHIIUIIBI MOJICIIMPOBAHUS B XUMHUYECKON TEXHOJIOTHH;

- 3Tarbl MATEMAaTUYECKOTO MOJEIHPOBAHNUS;

- MO/JIENTN XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB;

- OCHOBHBIE TUIIBI ypaBHEHU MaTemaTuyeckoro onucanus XTC;

- METO/bI ONTHMH3ALNN XUMHKO-TEXHOJIOTHUECKUX MPOIECCOB.

3. IloaroroBka K 3aHATHIM (IPAKTUYECKUM 3aHATUAM U IPOMEXKYTOUHBIM TECTaM).

4. CamocTosATeNnbHOE MPOYTEHUE, MPOCMOTP, MHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOTO
MmarepHaa.

5. IlogroroBka OTYETOB MO MIPAKTUYECKUM 3aHATUSAM:

6.1. IlpenocraBneHue oTyera B 3JIEKTPOHHOM BHJIE ¢ Ha3BaHHMEM (aiina, Hanpumep DPT63-
16014 _IIP1 VBanos U.M. B cOOTBETCTBHE C BapUaHTOM U TPEOOBAHUAMU K COJIEPKAHUIO OTUETA.
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7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Kox xonTposmpyemoii HaumenoBanue
KOMIIeTeHIIUH (MU ee YACTH) OLICHOYHOI0 CPeACTBA
OTyeThl 10 MPaKTUYECKOMY 3aHATHIO No |
5 [IK-1.1 B JJIEKTpOHHOM Buze. IIpomexyrounsie

TecThl Ne 1-2.

OT4eThl MO MpaKkTUYECKOMY 3aHsATHIO Ne 2
5 [IK-2.1 B DJICKTPOHHOM BHe. IIpomexyTouHbie
TecThl Ne 1-2.

OTueThl 110 NMPAKTUYECKOMY 3aHsITHIO Ne 3
5 [K-3.1 B JJICKTpOHHOM Buze. IIpomexyrounsie
tecThl Ne 1-2.

7.2. TunoBble 3aJaHUs] MJIU HHbIE MAaTePUAJIbl, HEO0XOAMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1 OTyer 110 NPaKTUICCKOMY 3aHSATHIO
(HauMeHOBaHUE OYEHOUHO20 CPedCmaa)

Tunosoii npumep 3axaHus

IIpakTnueckoe 3ansaTie Ne 1. IlocTpoeHne craTM4ecKHX M AWHAMHYECKMX MOJeJIei.
IHocTpoenne 3Mnupuyeckux mMojaesei. JInHelHbI perpecCHOHHBIA aAHAJIN3 JJIS MOCTPOEHUS
IMIMPUYECKHX MOJIeeH.

esn padoThI:

1) TOCTpOUTH MaTEMaTHYECKYIO MOJIENb B BUJIE SMITUPUIECKOI (POpMYITBI;

2) cnenarb OLEHKY [apaMeTpoB MOAEIIH;

3) MpOBEPUTH MOJIETh Ha a/IEKBATHOCTb.

JlaHHas npakTHYecKasi paboTa BHIIOIHIETCS METOIOM TBOPUYECKUX 3a/1aHUM.

3aganue:

1. W3yuutp yueOHBIH MaTepuan Mo AUCHUIUIMHE «MOAETUpOBaHUE SHEPro- |
pecypcocOeperaronmx MpoLueccoB B XUMUYECKONW TEXHOJIOIMH, HEQTEXUMUHU U OMOTEXHOJIOTHMY,
UCTIOJIB3YS JIEKLIMOHHBIM MaTeprai 1 MaTepuasl OuGInoTeyHoro poHAa Mo JaHHOM TeMaTuKe.

2. IlpoBeneHo wccrienoBaHUE 3aBUCUMOCTH (YHKIMOHAJIbHO-TEXHOJIOTMUYECKUX CBOWCTB
(moka3zaTelnsi aKTUBHOW KHUCIOTHOCTH pH M 11€104YHOCTH) BOJHO-CIMPTOBBIX CMEcEel OT BapHaluu
o0beMHbIX fonei crmpra Vi u Boasl V2 (Vi+ V2 = 100 min). B pesynbrare skcriepumMeHTa ObUH
HOJIy4YEHBbI CIeyIolue 3aBUCUMOCTH (Tabit. 1).

Tabmuna 1 — 3aBUCMMOCTD IIETOYHOCTH M MOKAa3aTessl aKTUBHOW KUCIOTHOCTH pH oT o6beMHOI
JI0JIY CIIMpTa

O0BeMHas
nonst cniupta | 20 25 30 35 40 45 50 55 60 65 70 | 75 | 80
V1, M

O0beMHas
noinss  Bonbel | 80 75 70 65 60 55 50 45 40 35 30 | 25| 20
V2, M

PH Y1 73|73 [ 75 |77 (787879798082 (828 |4,
5 | 5|2 |7 | 4|6 |2 |8|3|5]|9/|4]|°
E_[YCJZIO‘{HOCT 3 27262421119/ 18 /16| 1 13|12 1109
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Heo6xoauMo mocTpouTh pasivyHble BUABI 3aBHCHMOCTed pH H mIenoyHOCTH crnupTa OT
00BEMHOM 10JIM CUpPTa B BOAHO-CIIUPTOBOM cMecH U BbIOpaTh ypaBHEHHE JIMHUU TpeHa Haubosee
COOTBETCTBYIOIIEE EHCTBUTEIBHOCTH TSl TIPEICKa3aHus OyIyluX 3HaYeHU .

3. B nabopaTopHBIX YCIOBHSX OBLJIO HUCCIENOBAaHO BIMSHHE (EepMEHTHOro mpernapaTa
TJIFOKO300KCHIA3kI (X2) B COUYETAHUU C aCKOPOMHOBOM KUCIIOTOMU (X1) HA KadecTBO xyeba (Tabi. 2).
Heob6xoaumo ¢ momomipio 9BM paccuntaTh, Kakoi (pakTop (X1 WiInux2) OKa3bIBacT OOJIbIIEE BIUSHHIEC
Ha MOPUCTOCTH XJieOa; MOCTPOUTHh SMIHMPUUECKYIO JIMHEHHYIO MOJAETh 3aBUCHUMOCTH HOPHCTOCTH
xyeba y oT akTopa X1 MU X2, OKa3bIBAIOIIETO HAa HETO OO0JIbIIIee BIUSHUE; BBISBUTH, KAK U3MEHUTCS
MOPHUCTOCTD XJIeOa, ecli BETHMUMHY TIIOKO300KCHAa3bl yBeMUuuTh Ha 30% OT cpenHero 3HaueHUs
BBIOOPKH.

Tabmuua 2 — Biusiaue epMeHTHOrO mpenapaTa TI0KO300KCHAa3bkl B COUETAHUU C aCKOPOWHOBOM
KHCJIOTOM Ha KauyecTBo xJyieba

KonngecTBo ackopOMHOBOM Komunuectso ITopucrocts
KHUCJIOTHI X1, % TIIFOKO300KCHU a3kl X2, %0 y, %

0,003 0,0146 87
0,003 0,0853 85
0,017 0,0146 87
0,017 0,0854 85
0,000 0,0500 85

4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1) CTpyKTypa XMMUKO-TEXHOJOTUYECKOU CUCTEMBI.

2) Oco0eHHOCTH aHaTIN3a XUMHKO-TEXHOJIOTHUECKONW CUCTEMBI.

3) CrtpoeHne XMMHKO-TEXHOJIOTMUECKUX CUCTEM.

4) [ToHsATHE TEXHOJIOTMYECKUX ONIEPATOPOB U THIIBI CBA3EH MEXy HUMH.

5) Oco6eHHOCTH MOJIENIeN XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

5. I1oaAroToBUTH OTYET IO NMPAKTUYECKOMY 3aHATHIO.
®opma oTuera
TUTynbHBIN TUCT

Hazsanme MPAKTUYCCKOI'O 3aHATHA U BapUaHT

Llenp u 3amaun

TeopeTnueckas 4acThb

HcxonHble JaHHBIE

Xon paboTsl (pacuer)

PCBYJ'ILTaTBI U BBIBOJbI 110 pa60Te

OTBeTHl Ha KOHTPOJIbHBIE BOITPOCHI
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Kpurepun oneHku:

10 6amnoB — CTYJCHT BBIMIOJHUI paboOTy B MOTHOM oObeMe, 6e3 ommbok. OTBETHII HA BCE
MIOCTaBJICHHBIC €MY BOIIPOCHI.

9 6a/mIoB — CTYACHT BBIMOJHUI PaboTy B MOJHOM 0ObeMe, 0e3 ommbok. OTBETHUI Ha BCe
HABO/ISIIIME BOIIPOCHI MIPENIOIaBATEIS.

8 06aNIOB — CTYJEHT BBIMOJHUI paboTy B TIOJHOM 00beMe, 0e3 OmMOOK OTBETHII HE Ha BCE
MIOCTABJICHHBIX MTPETIO/IaBaTENIEM BOIIPOCOB.

7 GaioB — CTYACHT BBIMIOJHUI padOTy B IOJTHOM 00beMe, 6e3 omuOoK. OTBETUII TOIBKO HA
OJTMH BOIIPOC.

6 0aJJIOB — CTYJEHT BBITIONHWI PadOTy B MOJHOM 00beMe, 0e3 omubok. He oTBeTHII HE Ha
OJTUH BOIIPOC.

5 06aI0B — CTYACHT BBIMOJTHII pabOTy B MOTHOM o0beme. JlomycTi onny omuoKy. OTBETHI
HE Ha BCE BOIPOCHI.

4 Gamna — CTYISHT BBINIOTHWI paboTy B moidHOM oObeme. Jlomyctun Oosnee 2 ommoOOK.
OTBETHII HAa BCE BOIPOCHI.

3 Oajyuta — CTyJEHT BBIIOJIHWI paboTy MeHee ueM Ha 50%. OTBeTu1 Ha BCE BOTPOCHI.

2 Gajuta — CTY/ICHT BBINOJIHII padoty. Jonmycti 6osee 2 ommbok. OTBETHII TOJIBKO HA OJIUH
BOIIPOC.

1 6aut — CTYJCHT BBINOJHWI paboTy MeHee YyeM Ha 50%, He OTBETHUII HA Ha OJIMH BOIIPOC.
(0 6aJI0B — CTY/ICHT HE BBIMOJIHII padoTy.

7.2.2 IIpoMeKYTOYHBIE TECTHI

(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

Tunosoii npumep 3axaHus
[IpomexyTouHbI€ TECTHI 11O TEME 1:

3amanue Nel

Pacnonoxure B mpaBUJILHOM MOPSIIKE UEPAPXUIO XUMUYECKOTO PEATNPUITHS?
1) arperatbl, KOMIUIEKCHI

2) XUMHYECKHH 3aBOJT

3) TUTIOBBIE XUMHUKO-TEXHOJIOTUYECKUE MTPOIIECCHI

4) ACYTI

3amanue No2

XMMHUKO-TEXHOJIOTHYECKAs] CHCTEMA BKIIIOYAET B ce0s?

1) xuMuyeckuil mpoiiecc; amnmapaT, B KOTOPOM MPOUCXOAMUT MPOIECC; pacdyeT peareHToB,
BHEITHSS cpeia

2) XUMHUYECKUHN TpoIlece; amnmapaT, B KOTOPOM MPOUCXOAMT MPOIECC; pacdyeT peareHToB,
BHEITHSS Cpefia, CPEICTBA T KOHTPOJIS M YIIPABICHUS POIIECCAMU U CBSI3H MEKIY HUMU

3) XUMHUYECKHUIl Tpolecc, amnmapaT, CpeACTBa JUIsi KOHTPOJISI M YIPABICHHS MPOIECCAaMH U
CBSI3M MEXKIY HUMHU

4) XUMHUYECKUH Tpoliecc, ammapar, B KOTOPOM MIPOUCXOAMUT MPOIECC pacyeT peareHTOB,
BHEITHSAS cpefia, CPENICTBA I KOHTPOJIS M YIIPABJICHUS MPOIIECCAMU U CBS3H MEKIY HUMHU

3amanne Ne3

UTO MOKHO MPUHATH B KAYECTBE BXOJIHBIX IEPEMEHHBIX?

1) KOJIMYECTBO TOTOBOTO MIPOIYKTA, KOJTMIECTBO MEPEepadaTHIBAEMOTO ChIPhs, KOHIICHTPAIIUS,
TeMIlepaTypa, JaBjIeHue
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2) KOJIMYECTBO MepepadaThIBAEMOI0 ChIPbs, COCTAB ChIPhS, TEMIEpaTypa, AaBICHHUE

3) cocTaB ChIpbs, KOJIMYECTBO TOTOBOTO MPOAYKTA, KOHLEHTpaLlKs, TEMIIEpaTypa, AaBJICHUE,
KOJIMYECTBO MepepadaThIBaEMOT0 ChIPhS

4) KONMMYeCTBO MepepadaThIBAEMOr0 ChIPbs, COCTaB ChIPbS, HUCXOJHAS KOHIIEHTpAIMs,
CKOPOCTb peakliuy, TeEMIIEpaTypa, JaBICHHUE

Kpurtepun onenku:
[Ipomexxyrounslii Tect mo Teme coctouT u3 100 Bompocor (1 Bompoc — 0,15 Gamma).

MaxkcumanpHO€E K0ou4ecTBo 6aiuioB — 15.

Tembl NMCbMEHHBIX Pa60OT
[TuceMenHbIe pabOTHl y4eOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
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7.3.0neHOYHbIe CpeacTBa I NMPOMEXKYTOYHOH aTTeCTalliH II0 UTOraM OCBOCHMS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5
° Bonpocs! k 3k3amMeHy
n/n
1. CTpyKTypa XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI
2. Oco6EeHHOCTH aHaIM3a XUMHKO-TEXHOJOIMYECKONW CUCTEMBI
3. CTtpoeHre XUMUKO-TEXHOJIOTHYECKUX CUCTEM
4. IToHATHE TEXHOIOTHYECKUX ONEPAaTOPOB M TUIIBI CBsI3€H MEXy HUMHU
o. OcoOEHHOCTH MOJIeNIeH XUMHUKO-TEXHOJIOTHYECKUX CHCTEM
6. CyIIHOCTh TOMOJIOTUYECKOTO UCCIIESIOBAHNS XUMHUKO-TEXHOJIOTHYECKUX CUCTEM
7. IIpencraBneHne XMMUKO-TEXHOJIOTHYECKOHN cucTeMbl B (hopme rpada
8. CocraB 31eMeHTOB Tpada
9. IToHATHE MaTpULIBI IPUMEHHUTEIBHO JIJIsl ONMCAHUSI XUMHKO-TEXHOJOTHYECKUX CUCTEM
10. | CymecTByromue NPUHIMIEI CO3/IaHUSI XUMHUKO-TEXHOJIOTHYECKUX CHCTEM
11. | Ompenenenue MeToja MAaTEMaTHYECKOTO MOAEITUPOBAHHUS
12. OCHOBHBIE TaIbl MATEMATUYECKOT'O MOJICITHPOBAHMS
13. | CymHOCTh JeTepMHUHUPOBAHHON MOJEITH
14. CyIIHOCTh CTOXaCTUYECKOM MOJIETN
15. | IlpencraBiieHue CI0KHON MOJAETH XMMHKO-TEXHOJIOTMYECKONH CHCTEMBI METOIaMHU
MaTeMaTHYeCKOro MOJIEIMPOBAHUS
16. | HaganpHble M KOHEUHBIC YCIIOBUS IIPU COCTABICHHH MaTEMaTHYECKOW MOJICIN
17. | CymHocTh MeTOJ]a HHTErpalIbHBIX ITpeoOpa3oBanuil Jlamiaca
18. | Ilapamerpuueckast uaeHTU(UKALUS - 00JIACTH MPHUMEHEHUS
19. | CymmHocTh METOZ]a HAMMEHBIINX KBAJAPATOB.
20. | CynHocTh METOJJa MAKCHUMAJIBHOTO MPaBI0NOA00HUS.
21. | KauecTBeHHbIE W KOJMYECTBEHHBIC XapaKTEPUCTHKH XHMHUYECKOTO PABHOBECHS
22. | MaremaTtuyeckoe ONMCaHHe KOHCTAHThl pAaBHOBECHS
23. | IlonsTie XuMHUYeCKOTO paBHOBeCHs. DaKTOPHI, BIUSIONINE HA pABHOBECHE
24. | Meto/1bl BBIUMCIIEHUS] KOHCTAHThl PABHOBECHSI
25. | JIByXKOMIIOHEHTHbIE CUCTEMBI . Y paBHEHHE COCTOSIHUS
26. | YpaBHeHHE MaTepHabHOTO Oananca. MeToapl pemeHus
27. | YpaBHeHHe TenaoBoro OajaHca. MeToibl peneHus
28. | IloHsiTHe MOJIENN M/ICATBHOTO CMEIIECHHS
29. | IloHsiTHe MOJIeNIM U/I€AIBHOTO BHITECHEHHSI
30. | [MousTue ogHOMapamMeTpuieckor qudy3nOHHON MOJCIN
31. | IlonsiTue nByxmapamerpuyeckor nu¢dy3snoHHONH MOJenu
32. | OCHOBHBIE XapaKTEPUCTUKN XUMUYECKON KMHETUKU
33. | IloHsiTHEe MONIEKYISIPHOCTH PEAKIIUU
34. | Kuneruka TemnooOMeHHBIX MporieccoB. MexaHn3Mbl IEPEHOCa TeIIOTH
35. | MaremaTtndeckoe BBIpaKEHHE ISl ONTMCAHHS TETUIONPOBOJTHOCTH
36. | IlonsiTHe rpaHUYHBIX YCIOBHH. BUaBI rpaHUYHBIX YCIOBUH
37. | Kunernka ydncToro TernaooOMeHa
38. | MaremaTrnyeckoe OIMCaHNe CIIOKHOTO TETI00OMEHa
39. | OcHOBHBIE IPUHIIMITBI MATEMATHYECKOT0 OMMCAHUSI KHHETHUKH MacCOOOMeHa
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40. OcCHOBHBIE TIOJIXO/IBI K OMTUCAHUIO KHHETUKH MacCOOOMEHa JIJIs TeTEPOreHHO-

KaTAJIUTHYCCKOI'O Mponecca

41, MareMaTtnueckoe MOACIMPOBAHUE MaTEpUATILHOTO OaslaHca

42. MatemaTnuecKkoe MOJCIIMPOBAHKIE THAPOIMHAMUKH CTPYKTYPBI IIOTOKOB

43, MareMaTrnueckoe MOACIMPOBAHUE TEIIJIOBOTO OajlaHca

44, MatemaTnuecKkoe MOJCIIMPOBAHIE KMHETUKH XUMUKO-TEXHOJIOTHIECKUX MPOIECCOB

45, MareMaTuueckoe MOACIMPOBAHNE XUMUYECKON KMHETHKH. | OMOTEHHBIN KaTaln3

46. MareMaTrnueckoe MOACIMPOBAHUE KUHETHKH TEIFIOOOMEHHBIX MpoIieccoB. KnucaoTHo-
OCHOBHLIN KaTaIn3

47, MareMaTrnueckoe MOACIMPOBAHUE KHHETUKA MacCOOOMEHHBIX ITPOIIECCOB.
DepMEHTAaTUBHBIN KaTaau3

48. MareMaTrnueckoe MOACIMPOBAHNE KUHETHKA MacCOOOMEHHBIX TIPOIIECCOB.
I'eTeporennslii KaTaJIn3

48. MareMaTnueckoe MOACIMPOBAHNE KUHETHKN TEIJIO0OMEHHBIX ITPOIIECCOB

50. MatemaTnueckoe MOJSIIMPOBAHIE KHHETUKH MaCCOOOMEHHBIX MPOIIECCOB

7.3.2. Kputepuu u HOpMbI OLIEHKH

dopma
MPOBeIeHUs
Cemectp . Kpurepun u HOpMbI OLEHKH
MPOMEKYTOYHOI
aTTecTaAllNH
BeicraBisiercss  CTyICHTYy, eCid
ctyaeHt HaOpan 85-100 6amioB mo
COTIIUIHOY
UTOTY W3YYCHUS IUCIMILIMHBI B
cemMecTpe
BeicraBisiercss  CTyACHTy, eCid
cTyneHT Habpan 70-84 GamoB mo
(«xopoto» UTOTY W3YYCHUS IUCIMIUIMHBI B
DKk3aMmeH (1o Y 1yH
cemMecTpe
5 HaKOITUTEITBHOMY
N BeicTaBnsieTcss  CTyHneHTy, €ciH
pEeNTHHTY)

«YHAOBJICTBOPUTCIIBHO»

cTyAeHT Habpan 55-69 GamnoB mo
UTOTY W3Y4YEHUS AHMCIUIUIMHBI B
cemecTpe

«HCYOOBJICTBOPUTCIBHO»

BricTaBnsiercss  CTyneHTy, eciu
cryneHt HaOpan 0-540amioB 1o
UTOTY W3YYEHUS AWCIUILIUHBI B
cemMecTpe
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8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAITMOHHOE O0ecTeyeHHue JUCHMIITTHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOPBI, COCTABHTEH 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeTOn4ecKoe nocooue,
IpaKTHRYM, 1p.) HaumenoBanue
p y b p' iaB(j
MaremaTnueckoe MOAEITUPOBAHUE XUMUKO-
1 3aBapyxun C.I. AACITHD yaebHoe mocobue 2019 ObC «Jlanb»
TEXHOJIOIMYECKUX MPOLIECCOB U allapaToB
2 MonennpoBaHre XMMHKO-TEXHOJIOTHYECKUX
I'aprman T.H., Knymun I.B. | npoueccos. IIpuHuunbl npuMeHEHUs! TAKETOB yaebHoe mocobue 2020 9BC «Jlanb»
KOMITbIOTEPHOW MaTeMaTUKHU
3 BBenenue B ananus, CHHTE3 U
Kasues B.M. A ’ yuebHoe nocodue 2019 9BC «IPRbooks»
MOJIETUPOBAHUE CUCTEM
4 ITetpor A. B. MopenupoBaHue IpoIeccoB U CUCTEM yaebHoe mocooue 2021 OBC «Jlanp»
5 [Ipoueccsl 1 anmapaTbl XUMAYECKON
bapanos /. A. pott P yuebHoe nmocodue 2020 OBC «Jlanb»
TEXHOJIOTHH
8.2. JlonosinuTebHAS JIUTEpPATypa
KoaunvectBo B
Tun (yueOHHUK, yueOHOE N
HAYYHOI
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTEHN 3arsiaBue (3aroJioBOK) I'ox m3nanus onodauortexe /
n/n MeTOoAnYECKOe ocodue,
HpaKTHKYM, 1p.) HanmeHoBaHue
p y 2 p' BEC
1 CucTeMHBII aHAJIU3 U METObl XUMHUYECKOM
Jlumue A. A. A yaeOHoe ocoone 2015 ObC «Jlanb»
KHOEPHETUKH
2 Aninmrreiin B.I'., 3axapoB IIpoueccsl U annapaTbl XUMHUYECKOU
. y4eOHUK 2019 OBC «Jlaub»
M.K., HocoB I'.A. texHonoruu. O61mui Kype
3 Mocksuies 1O. A., Teopernueckre OCHOBBI XUMUYECKON
p yuebHoe mocobue 2020 OBC «Jlanb»

I'puropuues A.K., [1aBnos
0.C.

TCXHOJIOTNH




8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
CHCTEM

- ByrnepoBckue coobmenusa. HayuHbIi aHIJIO-pYCCKOS3BIYHBIA  XUMUYECKUI
xypHai. [TyOiauKyer ctaThu O OCHOBHBIM pasjieliaM XUMUHU M CMEXHBIM JucHurinHam. JKypHan
Bxoaut B llepeuens BAK u cucremy PUHII. [Ins 3apeructpupoBaHHBIX MOJIb30BATEICH caiiTa
JOCTYIIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHusl B HMHTepecax YCTOWYMBOro pasButusa. B xypHame mnyOiauKyroTCs
OpUTHHAJIbHBIE HaY4YHbIE COOOIICHHSI U 0030pBI MO0 XUMHUHU IMPOLECCOB, MPEICTABIAIOIMIUX OCHOBY
IPUHLMIIAAIBHO HOBBIX TEXHOJOTHH, CO3/1aBAEMbIX B HHTEpECax YCTOMYMBOIO pa3BUTHSA, WU
YCOBEPILIEHCTBOBAHUS JICUCTBYIOIIMX, COXPAaHEHUs NPUPOAHOW Cpelbl, SKOHOMHUU PECYPCOB,
sHeprocoepexxenus. Bxonut B [lepeuens BAK u cucremy PUHLI. JlocTyrnieH noJHOTEKCTOBBIN apXUB
¢ 2001 mmo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. HayuHblii peneH3upyeMblid )KYpHAJI OTKPBITOTO
noctyna. Crpana: Uanus. S3bik: anrnumiickuid. [TyOnukyer pe3ynbTaThl HAyYHBIX HCCIICIOBAHUN B
obmactu oOmied XUMHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHUH OKpyxkKaromel cpensl. JlocTyneH
OJHOTEKCTOBBIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

- Teopernueckne OCHOBbI XMMH4YecKOW TexHoJsiorum. JKypHanm mnyOmukyeT
COOOIIIEHHsI 0 HOBBIX TEXHOJIOIMUYECKUX Mpolleccax B 00padaThIBarOIIeH MPOMBIIITIEHHOCTH C TOYKU
3peHust (pyHIaMeHTaIbHOW Hayku. CTaThW B JKypHaJIEe MOCBSIIEHBI OCHOBaM TEIIOMAacCOOOMEHa,
mporeccam paszeneHus, MexX(a3HbIM SBJICHHUIM, TEUCHHUIO CHITyYUX MaTepuanoB, OMOTEXHOIOTHH,
ONTUMM3ALMM, AaBTOMATU3ALMU U YIPABICHHUIO, SKOHOMHM SHEPruu, METAUIOB U ChIPbs, 3allluTe
OKpYy’Karolen cpeabl U cmexxHbIM TeMaM. JKypaain Bxoaut B [lepeuens BAK u cuctemy PUHLI. [l
3aperUCTPUPOBAHHBIX TOJb30BaTeneil HayuHol snexTponHo# OmbOimoreku (eLibrary) mocrymen
noJaHoTeKCTOBLIHM apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. Xypuan Ha aHMIHMHACKOM sI3bIKE
MexIyHapOIHOTO HHCTHTYTa 10 HayKe, TeXHOJOTUsIM U obpasoBanuto (International Institute for
Science, Technology and Education) (CILIA, BemukoOputanusi, [onkonr). IlyOmukyer
OpUTMHAJIbHBIE CTAThU, KACAIOIIMECA PA3JIMYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHHUS, B TOM
yHuclle, YIpaBI€HHWE IIpPOLEeccaMd M  KOHTPOJIbHO-U3MEPUTEIBbHBIMU INpUOOpaMH  JTaHHOTO
IIPOU3BO/CTBA. Hoctynen ITOJTHOTEKCTOBBIN apXuB c 2011
roxa:http://www.iiste.org/Journals/index.php/CPER/issue/archive

- Journal of Advanced Chemical Engineering. Hayunblii peneH3upyeMblii u
pedepupyemslii xypHa OTKpbITOro foctyna. Ctpana: Erumer. S3wik: anrnuiickuit. [TyOmukyer
OpPUTHHAJIbHBIE HUCCIIEOBAaHUS, 0030pHBIE CTaTbU, KOPOTKHE COOOIIEHUS B 00IaCTH XUMHUYECKOTO
MaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepuanoB, OMOXUMHUHU. JlOCTYNEH MOJHOTEKCTOBBIM apXuB C
2011 roxa: http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. Ilepeuenb NporpaMMHOro obecnevyeHus

Ne Haumenosanmue IO PexBU3HUTHI norongpa
n/n (maTa, HOMep, CPOK AelCTBHSA)
1 MathCAD Bepcusil4 unm 15 Axtr/mor 21.07.09 (T'oc. Kontpakt 487 ot
28.05.09), 6eccpounblit
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpox
JeicTBUS, 0€CCPOUHBIN
3 Office Standart HoroBop Ne 690 ot 19.05.2015r., cpox
newctBusi, 6eccpounsiit; JJoroBop Ne 727 ot
20.07.2016r., cpok neiicTBus, 6ecCpOUHBIN
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00pa30BaTeIbHOIO MpoIecca Mo THCIUTIINHE

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PATOPHUii, MACTEPCKUX U

pabor). YuebHas ayAuTOpHUs JJIsl IPOBEACHUS
TPYIIIOBBIX u MHIUBUTyaJIbHBIX
KOHCYNbTallMi  YueOHast ayauTopus IS
MPOBEACHUS 3aHATHH TEKYIIEro KOHTPOJA U
npomexyrounoii arrecrarmu (YJIK-810)

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKNX U JJa00OPaATOPHBIX 3aHATHH,
NMOMELUEeHUH I CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

1 [Tomenienue 115 caMOCTOSTENBHOM paOdOThI Crouibl, CTYJbs, KOMIIBIOTEPHI
obyuarommuxcs. (I'-401)
Komnbrotepnslit kiacc. Yuebnas ayauropus | IlepeHOCHONH mpoekTop, 5KpaH, CTOJIBI
JUI IPOBEICHUSA 3aHATUH JIEKIIMOHHOTO TUIA. | YYCHUUYECKHE, CTOJI IPENoJaBaTelIbCKUM,
VY4eOHas aynuTopus 175l IPOBEACHUS 3aHATUN | CTYNbs, JAOCKAa ayAUTOpHasl (MapKepHas),
cemMuHapckoro tumna. Yueonas ayautopus 1 | [1IK ¢ Berxogom B ceth HTEpHET
MIPOBE/ICHUS JIAOOPATOPHBIX paboT. YueOHas

o | @YWMTOPHS JUISl KYPCOBOTO NMPOEKTHPOBAHHS
(BBITIOJIHEHUST KYPCOBBIX pPaboT). YdueOHas
ayqUTOpUs UId TNPOBEACHUS TPYNIOBBIX U
WHIUBUAYAJIBbHBIX KOHCYJbTalui YueOHas
ayoquTOpus Ul TPOBEACHMUS  3aHATUHN
TEKYIIEr0o KOHTPOJII U IMPOMEXKYTOUHOMH
arrecraimu (YJIK-314)
Aynutopus BeO-KOH(pEpEHITHIA. OKkpaH TEJICBU3UOHHBIN, mpmMa,
VYueOHas ayiuTOpHS AJIs IPOBEICHUS 3aHATHH | TIPOKEKTOP Ha LITaTUBE, CTOJI
JIEKUMOHHOIO TUMNA. Y4yeOHas ayIuTopus AJs | IPernoaaBaTeIbCKUi, CTYIN
IIPOBEJEHUS 3aHATUN CEMUHApCKOr0 THIIA. | MPENOJaBaTEIbCKUH, TpaHCIapaHT-
YuebHas  ayauTopus AU KYpCOBOTO | MEPETSHKKA, CHCTEMHBIHN OJIOK
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