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PABOYAA IIPOI'PAMMA

[To qucuummmae Bb1.B.07 «MoaeanpoBaHue DHEPIO- U pecypcocOeperaronmx
OPOIECCOB B XUMHUYECKON TEXHOJOTUH, HEMTEXUMHUU U OMOTEXHOJIOTHHU

«14 » ampens 2021 r.

Hampasnenue noaroToBku 18.03.02 «Duepro- u  pecypco-cbeperaromue
IIPOIIECCHl B XUMHUYECKOW TEXHOJIOTHH, OMOTEXHOJOTMU M HE(DTCXUMHH
[Tpoduis / mporpamma «MaluHbl ¥ anmnapaThl XUMHUYSCKUX IIPOU3BOJICTBY
KBanudukanus BeIycKHUKA OakajgaBp
®dopma o0yueHus OYHas1, OYHO-3a04YHas, 3a09Has
DakynbTET MEXaHUYCCKUM
Kadenpa-pazpaborunk paboueit mporpamMmbl MAXII
dopma 00yueHus ouHas OuynHo-3a09Hast 3a04Hast
Kypc 4 4 4
ceMecTp 7 I 8
Yacel 3.€. Yacsl 3.€. Yacel 3.€.
Jlexun 18 0,5 9 0,25 4 0,111
JlaGopaTopHbIC 3aHITH 18 0,5 18 0,5 10 0,277
[TpakTHYECKUE 3aHATHS - - - - - -
Komrporte 36 1,0 36 1,0 10 | 0277
CaMOCTOSITEIbHOU PabOThI
CamocrosTenbHas paboTa 36 1,0 45 1,25 80 2,222
dopma arrecTauuu — i i i i 4 0111
3a4er (Jachl HA KOHTPOJIb)
Bcero 108 3 108 3 108 3

Hwxaexkamck, 2020 .



Pabouas mporpamma yueOHo¥ mucumruinasl b1.B.07 «MonenvpoBaHue sHepro-

)41 DGCVDCOC6CDCFaIOIHI/IX MPOLIECCOB B XMMHUYECKON TEXHOJIOTUH, He(bTeXI/IMI/II/I n

OMOTEXHOJIOTHU» COCTaBIIEHa C y4eToM TpeOoBaHmii PeneparbHOTO roCcy1apCTBEHHOTO

00pa3oBaTeNIbHOrO CTaHaapTa Beiciiero oopasobanus (Ne923 or 07 asrycra 2020rT.)

(HOMep, mata yTBEpIKICHUS)

10 HAMPABIICHUIO 18.03.02  «DHepro- u pecypcocbeperaromninue mporecchl B
XUMHYECKON TEXHOJOTHUHU, HEPTEXUMUU U OUMOTEXHOJIOTHUU »
(udhp) (HaumMeHOBaHME)

npod o 6akaiaBpuaTa «MalllWHbI B alapaThl XAMUYECKUX MTPOU3BOJICTBY,
Ha OCHOBaHMHM y4eOHOTO Mm1aHa Habopa oOydarommxcs 2020 roga mabopa.

Pa3zpaboTunk nporpamMmsi:
noueHt kad. MAXII N.A. CabanaeB

(momkHOCTD) (HOﬂHI/ICLYy . (1.0. ®amunms)

Pabouas nmporpamma paccMoTpeHa B 0100peHa Ha 3acenanuu kadeapsr MAXIT
npotokost No_ 7 ot «10» mapra 2021 r.

3aBenyromuii kadenpoit N.A. CabanaeB
(mox (M.0. ®amuus)




1. etk ocBOEHMSI JUCUUTIJIMHBI
Henssmu ocBoenms auciuiuinasl b1.B.07 «MonenupoBaHue JDHEPro- 51

Decvpcoc6epera10m1zlx MPOIIECCOB B XHMMHUYECKOW TEXHOJIOTHUH, HedDTeXI/IMI/II/I n

OHMOTEXHOJIOTUN» SBISIOTCS.

a) OBIIaJICHUE 3HAHWSIMH B OOJIACTH TEOPUU U MTPAKTUKU MOICITHPOBAHUS,
0) OCBOCHHE METO/I0OB MATEMATHYECKOTO MOJICIIUPOBAHMUSI;
B) 3HAKOMCTBO C COBPEMEHHBIMU KOMITHIOTEPHBIMHU TEXHOJIOTUSIMH MOICIIMPOBAHHSI.

2. MecTo qucuunanHbl (MOayJisi) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucturmmuaa 51.B.07 «MoaenupoBaHue JHEPro- | pecypcocOeperarommx

OponeccoB B XUMHYECKOM TCXHOJIOTHH, Hed)TeXI/IMI/II/I 1 OMOTEXHOJIOTHMH» OTHOCHTCS K

sapuamusroti vactu OIl u popmupyet y 6akanaBpoB mo HampasiaeHuIo noaroroBku 18.03.02
«JHEPro- U pecypco-cOeperaroime mporecchl B XUMUYECKOW TEXHOIOTHUH, OMOTEXHOJIOTUH U

HeTeXUMUN» HAOOp 3HAHWUW, YMEHHWI, HABBHIKOB W KOMIIETCHIIMH, HEOOXOMMMBIX IS
BBITOJHEHUSI HAYyYHO-UCCJICIOBATEIbCKOM, OpPraHU3allMOHHO-YIIPABICHYECKOW M MPOEKTHOMN
BUJIOB JICSITEIbHOCTH.

s ycnemHoro ocBoeHus aucuuiuinibl Jucrummaa b1.B.07 «MopenupoBanue

SHCPIro- u Decvpcoc6epera}0mnx MIPOLIECCOB B XMMMYECKOW TEXHOJIOTHUH, Hed)TeXI/IMI/II/I n

OMOTEXHOJIOTUUY» Oaxanagp 1o HampasieHuto moarotoBku 18.03.02 «DHepro- U pecypco-

c6eperafoume IPpOoLECCChl B XMMHUYECKOM TCXHOJIOTHMH, OMOTEXHOJIOTHH U He(bTeXI/IMI/II/I»

JO/KEH OCBOUTH MaTepHas MPEAMICCTBYIOMUX AUCIUTIIHH:
a) b1.0.12 Maremartuka;

0) b1.B.04 OcHoBHBIE IPOIIECCHI U alllapaThl XUMHUYECKUX TEXHOJIOTUH;
8) Bb1.B.03 O061mas xumudeckas TEXHOJIOTHS,
2) b1.0.16 Nupopmanmonnsie TexHOI0rHU (MHOPMATHKA).

Jucnummnaa b1.B.07 «MojiennpoBaHre SHEPro- U PecypcocOeperarimx mporeccoB

B XMMHUYECKON TEXHOJOTHMH, Hed)TeXI/IMI/II/I 1_OUOTEXHOJIOTHH» SIBJIICTCS HpeI[HICCTBYIOH_Ieﬁ n

HeoO0xo0/IuMa AJis YCHEIIHOT0 YCBOCHHUS MOCIETYOIINX JUCIUILINH!
a) b1.B.18 CuctemHbIi1 aHaIM3 MPOIIECCOB XUMUYECKON TEXHOJIOTHH;
0) b1.B.05 [IpoekTrpoBaHne COBPEMEHHOI'O TEXHOJIOTHUECKOT0 000PYI0BaHHUS
XUMHUYECKUX U HE()TEXUMHUYECKUX TTPOU3BOJICTB;
B) 51.B.17 lHHOBaIIMOHHBIE TEXHOJOTHH U TEXHUKA B XUMHUYECKOM aIapaToCTPOCHUH.
3HaHus, MoTy4yeHHbIe pu u3ydenuu aucuuruinael b1.B.07 «MonenupoBanue sHepro-

U DGCVDCOCGCDGFaIOHII/IX MIPOIIECCOB B XMMHMYECKOM TEXHOJOTHH, HCd)TGXI/IMI/II/I n

OMOTEXHOJOTUU» MOTYT OBITh HCIIOIB30BAHBI MTPH MPOXOKICHUN MPEATUITIOMHON MPAKTUKU U

BBITIOJTHEHUH BBITYCKHBIX KBATH(PUKAIMOHHBIX pa0dOT Mo HampasieHuto nmoAaroroku 18.03.02
«QHEPro- U pecypco-cOeperaroiime mporecchl B XUMUYECKOW TEXHOIOTHH, OMOTEXHOJIOTUH U

HGS]}TCXI/IMI/II/I».




3. KoMmnerenuuu ody4yaromerocs, popMupyemMbie B pe3yJibTaTe 0CBOCHUS
AMCUMIIUHBI

YK-1 CriocoOeH OCyIIeCTBIATh MOUCK, KPUTHICCKHIA aHAIA3 U CUHTE3
uH(bOpMAIH, TPUMEHSITH CUCTEMHBIN TTOIXO]T JJIS PEIICHUS
MMOCTABJICHHBIX 3a/1a4

VK-1.1 3HaeT METOAMKHU MOUCKa, coopa u 00padboTku HHPOpMAITUH;
aKTyaJIbHbIE POCCUICKUE U 3apyO0eKHbIe NCTOUHUKH UH(POPMAITUU
B chepe npodecCHOHAIBHON IEITeILHOCTH; METOJ] CHCTEMHOTO
aHaJIM3a

VK-1.2  VYmeer npuMeHSTh METOAMKHU TTOUCKA, cOOpa U 00paboTKu
UH(OPMAIINH; OCYIIECTBISATh KPUTUICCKUIN aHAIIU3 W CUHTE3
nH(MOPMAIWH, TTOJTYIYCHHON U3 Pa3HbIX HCTOYHUKOB; IIPUMEHSTH
CHCTEMHBII TTOJIXO]I ISl PEIICHUS TIOCTABJICHHBIX 33134

YK-1.3 Bnaneet HaBpikamu nmoucka, coopa u 00pabOTKH, KPUTHUECKOTO
aHaJIM3a ¥ CHUHTEe3a HH(POPMAITNH, HCIIOIH30BaHUS CUCTEMHOTO
MO/IX0/1a JUIS PEIICHHS IIOCTaBJICHHBIX 3a1a4

B pe3ynomame oceoenusn oucyuniunvl 00yuarouuiica 001)4ceH:.

1) 3HaTh. a) OCHOBBI TEOPUU U TMPAKTUKA MOJCITUPOBAHHUS JHEPro- U
pecypcocOeperamIux IporeccoB B XUMUYECKON TEXHOJIOTHH;

0) OCHOBHBIC 3aKOHBI IPOTEKAHHS IMPOIECCOB XHMHUYCCKOW TEXHOJOTHHU
(ocHOBOTMOArAIOIIME 3aKOHBI TEILUIO- U MACCONIEPEHOCA, THPOAMHAMUKH).

2) YMetrh. a) pa3pabaThiBaTh AJITOPUTMBI PEIICHHS MaTEMATHYECKUX MOJICICH
TEIJI0- 1 MaCCOOOMEHHBIX MPOIIECCOB;

0) pemarh THUIOBBIC  3aJayd  XUMHUYECKOM  TEXHOJIOTMH  CPEJICTBAMHU
KOMITBIOTEPHOTO MOJICTTHPOBAHUSI.

3) Bnaners: a) HaBBIKAMU HCIOJIB30BAHUS CICHHUATH3UPOBAHHBIX KOMITbIOTEPHBIX
IPOrPaMM JIJIsl MOJISTUPOBAHUS TEXHHUECKHX 00BEKTOB U TEXHOJIOTMYECKHUX MTPOIIECCOB,;

0) TeXHUKOH Bepr(PHUKALMU U OLICHKU aJCKBATHOCTH MOJICIICH.

4. CtpykTrypa u conep:xkanue gucuumiuabl b1.B.07 «MonenupoBaHue >HEpPro- u

DGCVDCOC6€DCF3IOIHI/IX Ipo1cCCOB B XUMHYECCKON TCXHOJIOTHUH, HG(bTCXI/IMI/II/I n

OUOTEXHOJIOTUU

OO6mas TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIIsIeT 3 3aueTHble equHuIlbl, 108 yaca

4.1. Ounas ¢popma



Ne Buner yaebHo# paboThI
(B gacax) O1eHOYHBIE Cpe/iCTBA
u/ E‘ JUTSL TIPOBEICHHUSI
n Pasznen nuciumivHb % MIPOMEXKYTOUHOU
o
O JlabopaTtopHbie aTTeCTalUu 110
Jlexmm KCP CPC
H 3aHATHS pasaenam
cobeceoBanue,
1| Qomemmen 7| 6 R
JIeHp ' pedepar
MopenupoBanue
o | MPOLECCOB XMMHKO- 7 4 4 9 9 pedepar,
TEXHOJIOTUYECKHUX cobeceioBanue
CHCTEM.
MeTop ONTHMHU3ALNT
KOHTpOJIbHas padora 1,
1TPH MOJICITHPOBARHH KOHTpOJIbHAsA padora 2
3 | sHepro- u 7 6 6 9 9 '
ecp SO T pacuetHo-rpaduueckas
peeyp P B paborta.
MIPOU3BOJICTB.
KommnerotepHoe
4 | MozenupoBaHUE 7 2 2 9 9 Kelc-3a1a4a
MPOLIECCOB U CUCTEM
Hroro 18 18 36 36 108
| dopma aTTecTanun 3auem
4.2. OuHo-3a04Han popma
Ne Bunp! yuebHoit paboTs
(B yacax) OreHOYHBIE CpefiCTBa
o/ % JUISL TIPOBEICHHUS
o Paznen qucHuIuinHbl “E’ MPOMEXKYTOUHOM
(]
@] JlaboparopHsie aTTeCTaIN! 110
Jlexrim KCP CPC
H 3aHATHA pasnenaMm
cobecenoBaHue,
1 O01ue BOmpock! 7 3 6 9 11 Tect,
MO/ICTTUPOBAHUSI.
pedepar
MopnenupoBanue
o | MPOLECCOB XMMHUKO- 7 > 4 9 11 pedepar,
TEXHOJIOTHUECKHUX cobecemoBaHme
CHUCTEM.
MeTobl ONTUMH3ALUH
KOHTpOJIbHas pabora 1,
[IPU MOJICJTUPOBAHHH
3 | smepro- u 7 3 6 9 11 KOHTpOJIBHAA paborTa 2,
O T — pacdeTHo-rpaduyeckas
peeyp p H pabora.
TIPOM3BOJICTB.
KomnbrotepHoe
4 | MoxenupoBaHue 7 1 2 9 12 Kelc-3a1a4ya
MPOLIECCOB U CHCTEM
Hroro 9 18 36 45 108

| dopma arrecTauuu

3auem

4.3. 3aounas ¢popma




No Buner yueOHOI paboThI
(B yacax) O1neHOYHBIE CpEICTBA
o/ % JUTS TIPOBE/ICHHUS
I Paspen nucuuminHb g IIPOMEXKYTOYHOMH
(]
o JlaboparopHsie aTTeCTaIU! 110
Jlexrim KCP CPC
a 3aHATHS paszzenam
cobecemoBaHne
O01ue BOmpock '

1| oo P 8 1 3 2 20 Tecr,

MO/ICTTUPOBAHUSI.

pedepar
MopnenupoBanue
MPOLIECCOB XMMHUKO- edepar,

o | 1pou 8 1 2 2 20 pedep
TEXHOJIOTUYECKHUX cobeceroBaHke
CHUCTEM.

MeTo bl ONTUMH3ALUH
KOHTpOJIbHas pabora 1,
[IPH MOACTHPOBAHHH KOHTpOJBHAs padoTa 2
3 | sHepro- u 8 1 3 4 20 P P '
€CyPCOCOePErAIOIX pacueTHO-rpaduyeckas
peeyp pabora.
TIPOM3BOJICTB.
KomnerotepHoe

4 | moxenupoBaHue 8 1 2 2 20 Kelc-3a1a4a
MPOLIECCOB U CHCTEM
Hroro 4 10 10 80 108

| dopma aTrecTanuu 3auem —4 uaca

5. Copaep:xkanue JIEKIMOHHBIX 3aHATHH MO TeMaM C YyKa3aHUeM (OpMHUpPYEMBIX
KOMITIETEHITUH ¥ MCIIOIh3yEMbIX MHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

5.1. Ounas ¢popma

OueHouHbIe
CpejcTBa IS
Ne Paznen Ya- Tema I'I[)pOBeL[eHI/IH
JICKOUOHHOT'O KpaTKOC COACPpIKaHNC o
/i JOUCHUATLINHBI CBI HPOMEKYTOTHON
3aHATHA aTTECTAIMH 110
paznenam
IMpenmeT 1 3a1a4u Kypca, €ro
CBA3b C APYTUMH AUCHUIIIIMHAMHU.
VYuebHast nuTeparypa. JHepro- u
pecypcocOepekeHre KaK
9HEPreTUUECKast U IKOJIOTHIECKas
COCTaBJIAIONIAst B CHCTEME
[oHsTHE, TIETH 1 HAIMOHAIILHOM 6€30MacHOCTH VK-1.1,
Poccun. OCHOBHBIE IOHATHS H
2 | 3amauu i VK-1.2,
OMpeIeICHNS
MOJICIMPOBAHHUA | pecypcocGepesene, YK-1.3
1 Ob1mie BOIPOCH! sHeprocoepexeHue, 0€30TX0IHOE
MOZACINPOBaHUA. XMMHYECKOE ITPOU3BOJICTBO U
MaJIOOTXOHOE XUMHYECKOE
MPOU3BOJICTBO,
pecypcocheperarolee XMMHIECKOe
MPOU3BOJICTBO.
MonenupoBanue, | ITousrne Mozem u
KaK OCHOBHOIM MmojenupoBanus. Kinaccuduxarust YK-1.1,
2 Mogeneit. OO1as cxema npouecca VK-1.2,
MCTO HayHHOTO MOJIEIMPOBaHMs. MaTemaTuuecKkue VK-1.3
HO3HaHNA MOJIEJTH TIPOIECCOB B XHMHUKO-




TEXHOJIOTUYECKUX CUCTEMAX.
KomnsrotepHoe MmonenvupoBaHue

[IpoGiems! u

[TpoGnemsl 3HEPTO- U
pecypcocOepeKeHUs B XUMIYECKON
TEXHOJIOTUH, HeTEXUMHUH,
OMOTEXHOJIOTHH. DHEPrOEMKOCTh
CYLIECTBYIOIINX TEXHOJOTHYECKUX
MPOLIECCOB B XUMHUUYCCKOW
HEe(PTEXUMHUYCCKON TEXHOJIOTHH,

ITyTH Pa3BUTH:L ouorexuosoruu. [lokazarenu VK-1.1,
JHEPro- u pecypcocOepexKeHust VK-1.2,
pecypcocOeperaro | MPOMBIIUICHHBIX XHMHUECKHX VK-1.3
IIIX TeXHOJIOTHii pou3BoACTB. [IyTu 3Hepro- u
pecypcocOepeKeHust Ha Pa3IHIHbIX
HepapxuvecKux ypoBHsx. Pojb
TEpMOTMHAMHUYECKOTO TOIX0/1a B
peLICHUH 3a71a4 SHEePro- u
pecypcocOepekeHus B
XHUMHYECKOM MPOU3BO/ICTBE.
Cucremsl ypaBHEHUI
MaTepHaNbHbIX 0aJaHCOB MO:
00IIIMM MacCOBBIM pacxojiaMm
MogenupoBanue (PU3NIECKUX TOTOKOB; OOIIIM
IIPOLIECCOB MacCOBBIM PacxoJiaM XUMHUYECKHX
XUMHUKO- KOMIOHEHTOB; 0OLIMM MacCOBBIM
TeXHOIOTHYecKux | PACXOAAM XHMHUUECKHX 3IEMEHTOB. VK-11,
TeopeTnueckuit ¥ MpaKTHIECKUH VK-1.2,
CHCTEM HaUOCHOBe MaTepHaJIbHBIN OaaHC. VK-1.3
YPaBHCHUHA MonenupoBaHie MaTepUaTbHBIX
OanaHCOB MIOTOKOB B (hOpMeE ITOTOKOBOH
IIOTOKOB MAacc JuarpaMmabl. KpI/ITepI/II/I OLICHKHN
MojieupoBanue XO0J1a TIpolecca U KpUTepuu
3¢ (HEeKTHBHOCTH UCTIOIB30BaAHUS
IIPOIIECCOB CHIpBAL
XUMHKO-
TEXHOTOIHICCKH HHTerpansHoe ypaBHEHHUE
COXpaHEHHs SHEPTHHU B
X CHCTCM. TEXHOJIOTUYECKOW CUCTEME.
MOHCHHPOBaHHe DHTANBIUIHLIN OajaHc, KaK
nponeccon YaCTHBIN CITydail SJHEPreTH4eCKOro
XUMUKO- 6anmanca. Mofiens SHTaNBINHHOTO 1
TeXHOMOIMYECKIX 3Hepremqecxorov6anaﬂcos B VK-1.1,
(bopMe MOTOKOBOM THarpaMMbl. VK-1.2,
CHCTEM HauOCHOBe Posb sHepreTuueckoro Gananca VK-1.3
YpPaBHCHUM CHCTEMBI B PEIIEHUH BOIIPOCa
OaJjtaHca IIOTOKOB | sHeprochepekenus. Koaddunuent
SHEPTUH npeoOpa3oBaHus SHEPIUU U
3G GEKTUBHOCTD
(bYHKIHOHUPOBAHUS XUMUKO—
TEXHOJIOTUYECKOM CHCTEMBI.
MeTobl Hcnonp3oBanue | [IpaMast CTpyKTypHO -
ONITHMH3ALIHH METOJIOB JICKOMITO3UIINOHHAS, CTPYKTYPHO —
napamMeTpuuecKas ONTHMHU3AIIUS
npu ONTUMH3AINH XTC B 3ajauax 3Hepro- u VK-1.1,
MOZACIUPOBAHNNA npu pecypcocOepekeHns B VK-1.2
SHEpPro- u MOJICJIMPOBAHUM | XUMHYCCKOH TEXHOJIOTHH. VK- l 3’
pecypcocOepera SHEpro- u I'pajieHTHbIC METOBI :
FOLIUX pecypcocheperaro ONTHUMHU3AIMHU TIPOLECCOB.
OnTtuMu3aiis Ha OCHOBE PELICHUS
IIPONU3BO/ICTB. IUX TIPOM3BOACTB | 4o 700 nneiinoro




MIPOTrpaMMHUPOBAHUS.

MeTobl Knaccudukanys METOJ0B peIeHHs
MaTeMaTH4eCKHX MOJIEIIEH.
PCHICHHA Pemenue Ha ocHOBe
MaTeMaEquCKHX AHATMTHYECKUX M IPUOIIMKEHHBIX VK-1.1,
2 MOJO€EJIeU meTon0B. Mcronp3oBaHue VK-1.2
MPOLIECCOB YUCJICHHBIX U aCUMIITOTUYECKUX VK l 3’
XHMHUKO- METOJIOB IPH MOJICTUPOBAHHIH :
XMMHUKO-TEXHOJIOTYECKUX CHCTEM.
TEXHOJIOI'MYCCKUX
[Tpsimble 1 0OpaTHBIC 31291
CuCTeM TETI0- ¥ MacCcOOOMEHa.
Knaccudukarnms moxneneit
MIPOLIECCOB U anmaparos
XUMHYECKOH TexHosnoruu. Mozens
MopenupoBadue | WICATBHOIO CMEIIEHHS. Mognens
ATNapaTos U/ICTLHOTO BBITECHEHHSI. VK-1.1,
2 N UMIECKO Iuddysuonnas Moaens. Sueeunas YK-1.2,
Mojenb. CMemaHHbIe MOICTH. VK-1.3
TCXHOJIOTUH Oco0eHHOCTH U 00TacTH
UCIIOJIb30BaHHSI OCHOBHBIX
MoJIeJIel TIPOLIECCOB U aIllapaToB
XMMHUYECKOH TEXHOIOTHH.
0030p COBpEeMEHHBIX
MIPOTPaMMHBIX [TAKETOB
Kommnsroteproe MOJIEJIMPOBAHUSA ¥ TPOEKTUPOBAHHUS
MOACIHNPOBAHUC U | XMMHUKO-TEXHOJIOTHYECKHUX CHCTEM.
POrPaMMHO- TexHu4yeckue XapaKTepUCTUKU U
Kommbroreproe MH(OPMAIHOHHE] | OCHOBHBIC IHEMbI paboTL. VK-1.1
4 MOJCIUPOBAHUEC 2 e CHCTEMbI OnTuMu3anus YHEPro- VK- 1'2’
IPOIIECCOB U pecypcocOeperaromumx IpoLeccoB "
CHCTEM MOJCIMPOBAHUA IyTEM MOJETHPOBAHHS C TOMOIIBIO VK-1.3
XUMHUKO- HanOosee pacrpocTpaHeHHBIX
TEeXHOJIOTHUECKHUX | IpOrpaMMHO-MH(OPMAIIIOHHBIX
CHCTEM CHCTEM MOJICTTMPOBAHHUS U
MIPOEKTUPOBAHUS XUMHKO-
TEXHOJIOTUYECKHX CUCTEM.
5.2. OuHo-3a04Has popma
OreHOuYHEBIE
CpenacTBa Ay
Ne Paznen Ya- Tema I'II)I)OBe}leHI/ISI
JIEKITMOHHOI'O KpaTKOG COJCPpIKaHNC o
/11 JUCIUATLTUHBI CHI IPOMEXKYTOYHOH
3aHATHA aTTeCTally 110
paszenam
[Mpeamer u 3agaun Kypca, ero
CBSI3b C APYTHMH JUCHUIIIHMHAMH.
VYuebHast auTeparypa. JHepro- u
pecypcocbepexeHre Kak
SHEpreTUYecKas U SKOJIOrHIecKas
TTonsaTue, ey u | COCTABIAIONIAs B CHCTEME VYK-1.1,
1 OOG1ue BOIpoCs! 1 | samaum HaIMOHAJIBFHON 6e30IacHOCTH VK-1.2,
MOJCIUPOBAHUSI. MOIE.TUPOBAHIA Poccun. OcHOBHBIE TOHATHS U VK-1.3
OTIpe/IeICHuUS: :
pecypcocbepexxeHue,

sHeprocOepexxenne, 6e30TX0HOe
XHUMHUYECKOE IMPOU3BOJICTBO U
MaJ00TXOJHOE XUMHUYECKOE
MIPOU3BOJICTBO,




pecypcocOeperaroniee XuMHIECKOe
MPOM3BOJICTBO.

IlousTue MOACIIN U

MO}ICJ’II/IpOBaHI/Ie, MOJCIMPOBAHUA. KHaCCI/ICI)I/IKaHI/IH
KaK OCHOBHOIA Mozeneii. O0Ias cxema mnporecca VK-1.1,
MOJIeIMPOBanus. MaTeMaTHueCKue VK-1.2,
MCTOJ HayHHOro MOJICITH MPOLIECCOB B XUMHUKO- VK-1.3
NO3HaHHUA TEXHOJIOTHYECKHX CUCTEMAX.
KomMmrbroTepHOE MOIETHPOBAHUE
[Tpob6aembl 3HEpro- 1
pecypcocOepekeHrs B XAMUIEeCKOM
TEXHOJIOTHH, He(hTEXUMHUH,
OMOTEXHOJIOTHH. DHEPTOEMKOCTh
CYIIECTBYIOIIUX TEXHOJIOTHUECKUX
MIPOLIECCOB B XUMUYECKON U
ITpobembr u HeDTEXUMHIECKOI TEXHOJIOTHH,
IIyTH Pa3BUTHA ouorexnosnoruu. [lokazarenu VK-1.1,
JHEpro- u pecypcocOepeKeHus VK-1.2,
pecypcoc6eperam MMPOMBIINUICHHBIX XUMHWYCCKUX yK-ls
IIMX TEXHOJIOTHil pou3BoACTB. [IyTu 3Hepro- u
pecypcocOepeKeHUsI Ha Pa3INIHbIX
nepapxuvecKux ypoBHsx. Posb
TEpMOIMHAMUYECKOTO TOIX0/a B
peLICHUH 3a1a4 SHEPro- U
pecypcocOepexeHus B
XHUMHYECKOM MPOU3BO/ICTBE.
CucreMsl ypaBHEHU
MaTepUalbHbIX OATAHCOB I10:
001IIMM MacCOBBIM pacxojiamMm
MOJIGHHPOBaHHe (bu3HYECKUX TOTOKOB; OOIIUM
IIponeccoB MacCCOBBIM pacxoJaM XUMHYECKUX
XUMUKO- KOMIOHEHTOB; OOLIMM MacCOBBIM
TeXHOMOMMUecKuX | PACX0NaM XHMIIECKHX JJIEMEHTOB. YK-1.1,
TeopeTuyecKuii U MPaKTHIECKU VYK-1.2,
CHCTEM Ha OCHOBC | \\;repyanbhbiii Ganamc. VK-1.3
ypaBHEHUH MonenupoBaHie MaTepUaTbHBIX
OanaHCOB TIOTOKOB B ()OpPME TIOTOKOBOM
IIOTOKOB MAacC JquarpamMmMel. Kpurepuu omeHKd
MoiempoBanue XO0JIa Tpolecca U KpuTepun
3¢ GEKTHBHOCTH HUCTIONIB30BaAHUS
MIPOIIECCOB CHIpBAL.
XUMHKO-
TeXHOIOIMICCKI HurerpansHoe ypaBHEHHE
COXpaHEHHS SHEPTHH B
X CHCTCM. TEXHOJIOTUYECKON CUCTEME.
MOIIGHI/IPOBaHHe DHTAIBLIUNAHBINA OallaHC, KaK
MpOIIECCOB YACTHBIN CITydail SJHEPreTHYECKOro
XUMUKO- Oananca. Mojenb dHTaIbIUHHOTO 1
TexXHOIormueckux | 2HepreTHieckoro 0anaHCoB B VK-1.1,
(dopMe TIOTOKOBOM AHArpaMMBel. VK-1.2,
CHCTEM Ha OCHOBC | pg 1y, spepreruucckoro Ganarca VK-1.3
ypaBHEHHH CHCTEMBI B PEIICHUH BOIIPOCa
OajlaHca IMOTOKOB | sHeprocbepexenus. Koodurment
SHEPTUH mpeoOpa3oBaHus SHEPTHH U
3¢ PEKTHBHOCTD
(bYHKIIHOHUPOBAHUS XUMUKO—
TEXHOJIOTHYECKOM CHCTEMBI.
MeTop! Hcnonb3oBanue | IIpsmas cTpykTypHo - VK-11,
ONTHMH3ALAH METOJIOB JCKOMIIO3MLIMOHHAs, CTPYKTYPHO — VK- 1_2’
pu B — napamMeTpuuecKas ONTHMHU3AIINS VK-1.3




MOJCINPOBAHUA Ipu XTC B 3amauax OHEPIro- u
SHEPro- u MOJICTUPOBAHHH pecypcocbepesiens B
XUMHUYCCKON TEXHOJIOTHH.
pecprOCGepera OHEPro- u r
paZieHTHBIE METOBI
FOIHX pecypcocOeperato | onrpvmsarmn TIPOLIECCOB.
IIPOU3BOJICTB. IMUX IPOU3BOJACTB | OnTuMH3aIisl Ha OCHOBE PEUICHUS
3a/1a4 JIMHEHHOTO
MIPOTPaMMHUPOBAHHUS.
MeToms! Knaccudukaiius MeTo10B perieHust
MaTeMAaTHICCKUX MOJICIICH.
PEIICHUA P
CIIICHUE HA OCHOBE
MaTEMaTH4ECKUX | apanuTHueckuX M NPUOTMKEHHBIX VK-1.1
1 1Y (01 (S (7% MeToIoB. Mcrionb30BaHme VK-1 2’
IPOLIECCOB YHCICHHBIX ¥ aCHMIITOTHYCCKUX VK 1 3’
XHMHUKO- METOZOB IIPX MOAETHPOBAHNT :
XHUMUKO-TEXHOJIOTHYECKUAX CUCTEM.
TEXHOJIOTUYCCKNX
[psimblie 1 0OpaTHBIE 3a1a4H
CHUCTEM TEIIO- ¥ MacCOOOMeEHa.
Knaccudukamus moneneit
MIPOIICCCORB M aIlllapaToB
XUMHYECKOW TeXHOIOruu. Moenb
MOIIGJII/IpOBaHI/Ie NUACAJTIBHOI'O CMCILICHUS. MOI[CJ_H)
UCaTHHOTO BHITCCHCHUS. VK-1.1,
anmapaTos
1 " Juddysnonnas monens. Sueednas YK-1.2,
XAMHAIECKON MoJienb. CMEIaHHbIC MOJICIIH. VK-1.3
TCXHOJIOTHH OcoGeHHOCTH U 00J1acTH
HCTOJIB30BAHUS OCHOBHBIX
MoOJIeJIeii TIPOIIECCOB U aIapaToB
XUMHUYECKOU TEXHOJIOTHH.
0O030p COBpEeMEHHBIX
MPOrPAaMMHBIX ITAKETOB
Kommbroreproe MOJIETTUPOBAHUS U [IPOEKTUPOBAHHS
MOZACIHNPOBAHUC U | XMMHUKO-TCXHOJIOTHYECCKUX CHCTCM.
IPOrPaMMHO- TexHUYECKHE XapaKTCPUCTHKHU H
Komrbroreproe MH(OPMAILMOHHE] | OCHOBHBIC IIDHEMbI paboTL. VK-1.1,
MOJICINPOBAHUEC OrnrtuMu3anus SHEPro-
4 JLeTHp 1 | e cucremnl ! p VK-1.2,
IPOIIECCOB U pecypcocOeperarnmx IpoeccoB
CHCTEM MOJCIMPOBAHUA IyTeM MOJEIUPOBAHHS C IOMOILBIO YK-13
XUMHUKO- HamboIee pacIpoCTpaHSHHBIX
TEXHOJOI'NYECKHUX HpOFpaMMHO-I/IH(bOpMaI_[I/IOHHLIX
CHCTEM CHCTEM MOJICITUPOBAHUS U
MPOSKTHPOBAHMUS XUMHKO-
TEXHOJIOTHICCKHAX CUCTEM.
5.3. 3aounas ¢popma
OueHouHbIE
Tema CpencTBa s
Ne Paznen Ya- HpOBEICHHST
JICKIOUOHHOI'O KpaTKOC COACPpIKaHNC o
/it JOUCIIUILIAHBI CEI NIPOMEKYTOTHOU
3aHATHA aTTeCTallly 10
pasaenam
[Ipenmer u 3aga4n Kypca, ero
CBSI3b C IPYTHMHU AUCITUTLTHHAMU.
O611He BOpPOCH Honstre, nenu u VYuebHast nuTeparypa. JHepro- u YK-1.1,
1 0,25 | 3amaun pecypcocOepexeHne Kak VK-1.2,
MO/JIEJTUPOBAHMUSL.
MOJICJIINPOBAHUS DHEPreTUYeCKast U dKOJIOrnyecKkas VK-1.3

cocCTaBiiAonas B CUCTEME
HaIMOHAJILHOM 0e30MacHOCTH




Poccun. OCHOBHBIE MTOHATHUS U
OTpeACICHNU.
pecypcocOepexeHue,
sHeprocoepexenne, 6€30Tx0THOe
XMUMHUYECKOE MPOU3BOJCTBO U
MaJ00TXOJHOE XUMHUYECKOE
MIPOU3BOJICTBO,
pecypcocbeperaroiiee
XHUMHYECKOE TPOU3BOICTBO.

[MonsTHe MoaeIH 1
MojenupoBanus. Knaccudukarnys

MOHCHHPOBa?He' Mozeneit. O0imas cxema mpouecca VK-1.1,
KakK OCHOBHOU MOJEIIMPOBaHUS.
0,25 METOJ HAYYHOTO | Maremarmueckue Moem S;If{_ié’
HO3HAHUS MIPOLIECCOB B XUMHKO- :
TEXHOJIOTUYECKHX CUCTEMaX.
KomnerotepHoe MoaenupoBanue
[TpoGnemsl sHEPTO- U
pecypcocoepexxeHus B
XHUMHUYECKON TEXHOJIOTHUH,
HeTeXUMHUH, OMOTEXHOJIOTHH.
DHEProeMKOCTh CYLIECTBYIOIINX
TEXHOJIOTUYECKHX MPOLIECCOB B
[TpoGiteMsbl 1 XUMHWYECKON 1 HEPTEXUMHUECKON
nym passutis | eevpeoctepenenn | LKL
05 | snepro-u MIPOMBIIIJIEHHBIX XUMHYECKUX YK-12,
pecypcocbeperato npousBozcTB. IlyTu sHepro- u YK-1.3
LIUX TEXHOJIOTUM | pecypcocOepekeHus Ha
Pa3INYHBIX HEPAPXUIECKUX
ypoBHsX. Poinb
TEPMOJMHAMHUYECKOTO TI0AX0/1a B
peLlIeHUH 3a1a4 SHEPro- u
pecypcocOepexeHus B
XMMHYECKOM ITPOU3BOACTBE.
Cucrembl ypaBHEHUH
MaTepHAIFHBIX 0aJIaHCOB TIO:
00IIMM MacCOBBIM pPacxojiam
MOIIGHHPOBaHHe (U3MUYECKUX TOTOKOB; OOIIUM
MponeccoB MacCOBBIM pacxoJiaM XUMHUYECKUX
XHUMHKO- KOMITOHEHTOB; OOIIIM MacCOBBIM
TeXHOTOIMUecKuX | PACX0NaM XHMHYECKUX VK-1.1,
0,5 31eMeHTOB. TeopeTuuecKuii u YVK-1.2,
CHCTEM HA OCHOBC | 1y rpreckuit MatepranbHblii VK-1.3
ypaBHeHl/If/i Oananc. MopenupoBaHue
Mopenuposasune OanaHCcOB MaTepUalbHBIX TOTOKOB B (hopme
IIpOLECCOB MOTOKOB MACC MIOTOKOBOM nuarpaMMel. Kpurepun
XUMUKO- OLI€HKH XO0Ja IIporecca u
TEXHOIOIMICCKH KpuTepun 3PPEKTUBHOCTH
UCIIONIB30BAHUS CHIPBSI.
X CHUCTEM.
MoaenupoBanue HHrerpanbHOe ypaBHEHUE
[POLIECCOB COXpAHEHI OHEPIHH B
TEXHOJOTUYECKON CUCTEME.
XUMHKO- OHTanenuiiHeli 0anaHe, Kak VK-1.1,
0,5 TCXHOJIOTUYCCKUX | yacTHBIM Ci1ydyail SHEPTETHIECKOTO VK-1.2
CHCTEM Ha OCHOBE | Oamanca. Mozeb SHTAIBIIMHHOTO '
ypaBHEHHiT ¥ QHEPIETHYECKOTO OANAHCOB B VK-1.3

OanaHca IOTOKOB
SHEPrUu

(bopMe IIOTOKOBOM inarpamMmel.
Pouis sHEpreTHUECKOTO Oananca
CHCTEMBI B pPEIIEHHH BOIIpoca




9HEProcOepeIKCHHS.
Koadhpunuent npeodbpazoBanus
SHEPrUH ¥ 3PPEKTUBHOCTH
(GYHKIIMOHUPOBAHUST XUMUKO—
TEXHOJIOTUYECKON CUCTEMBI.

[Ipsimast cTpyKTYypHO -

Hcmnonb3oBanue JICKOMITO3ULIMOHHAS, CTPYKTYPHO
METOJI0B — apaMeTpu4ecKasi ONTHMHU3ALHUS
ONTHMHU3AIAH XTC B 3amagax sHepro- u
npu pecypcocOepexeHus B VK-1.1,
0,25 XMMHUECKOIl TEXHOIOTHH. VK-1.2,
MOJZICTMPOBAHNI I'pagneHTHBIC METOIbI VK-1.3
SHEpro- u ONTHUMHU3AIMH IPOLECCOB.
pecypcoc6eperafo OnTumu3anys Ha OCHOBE PEILCHUS
IHI/IX HpOI/IBBO,Z[CTB 3aaa4 JIMHEHHOTO
IPOrpaMMHUPOBAHUS.
MeTobI MeTo bl Kiraccudukanms MeTooB
pelIeHUs] MaTeMaTHYeCKUX
OIITUMH3allN peuicHu-d .
Mozeneii. Perenne Ha ocHOBe
1Ipu MaTEMATHICCKUX | apanuTHdeCKUX M NPUOITHKEHHBIX VK-1.1
3 MOJICIMPOBAaHUU 0.25 MOJEeIENn MeTon0B. Mcrnonp3oBanne VK-1 2’
SHEPro- U ! MPOIIECCOB YHCIIEHHBIX U aCUMITOTHYECKUX VK l 3’
pecypcocGepera XIUMHUKO- METOJIOB IIPH MOJIEITMPOBAHUN -4
XUMHKO-TEXHOIOTHYECKIX
OIIMUX TEXHOJIOI'MYCECKUX
cucreM. [Ipsimbie U oOpaTHbIe
ITPOU3BOJCTB. CHUCTEM 3a/1a49H TETI0- X MaccooOMeHa.
Knaccudukanms mozneneit
MPOLIECCOB U allapaToB
XUMHUYECKOU TeXHOoruu. Monenb
Mo/enupoBaHne | HACAIHHONO CMEIICHHS. Mopens
ATmapaToB U/ICTLHOTO BBITECHEHHSI. YK-1.1,
0,5 . Huddysnonnas Moaens. YK-1.2,
XUMHHCCKON Slueeunas monens. CMeIIaHHbIE VK-1.3
TCXHOJIOINH mozenu. OcoO0eHHOCTH U 001aCTH
HCIIOJIb30BaHMsI OCHOBHBIX
Mo/IeJIeld TIPOLIECCOB U aIllapaToB
XAMHYECKOH TEXHOJIOTHH.
0030p COBPEMEHHBIX
HPOrPaMMHBIX TIAKETOB
MOJICTIMPOBAHHUS U
KommsrotepHoe [POEKTUPOBAHHS XUMHUKO-
MOJCINPOBAHUC U | TEXHOJIIOTUYECKUX CUCTEM.
HpOFpaMMHO' Texuuueckue XapaKTCPUCTUKHU U
Komrbroreproe MH(OPMALMOHHE] | CCHOBHBIC IIpHEMSI paboTL. VK-1.1
4 MOJICIIMPOBAHUEC 1 e CHCTEMbI OnTuMu3anus 3Hepro- YK-1.2’
MIPOIIECCOB H pecypcocOeperarmux IpoIeccoB -
CHCTEM MOZCIMPOBAHNUA MyTeM MOJIETTUPOBAHHUS € YK-1.3
XHUMUKO- IIOMOILIBIO HanboJee
TEeXHOJIOTHUECKHUX | PacnpOoCTpaHEHHBIX TPOTPaAMMHO-
CHCTEM UHOOPMAIMOHHBIX CHCTEM

MOACINPOBAHUA U
MMPOCKTUPOBAHUSA XUMHUKO-
TCXHOJIOTHYCCKUX CUCTECM.

6. Conep:xanue JIaGOpaTOPHBIX 3aHATHH (1a00PATOPHOro MPAKTHKYMA)

Lenb nmpoBeaeHus 1Ta0OPATOPHBIX 3aHATHI COCTOUT B (POPMUPOBAHUH Y O0YUAIOIIUXCS
YMEHHH ¥ HaBBIKOB pEIICHUS TNPAKTUYECKUX 3a7ad, CBS3aHHBIX C MOJEIMPOBAHUEM




TEXHOJIOTUYECKUX IMPOILECCOB B XMMHUU U HE()TEXMMHUH, OIIEHKON aJIeKBAaTHOCTH MOJENeH, a
TaKKe 3aKpEeIUICHMEM TEOPETUYECKUX 3HAaHUM O KiIaccupHUKaMd MoJenei, MeToaax
pa3paboTKu U BepUPUKAIIHH.

6.1. OuHast ¥ 04HO-3204HasA (POPMBbI

OrneHoYHbIe CpeCTBa

Ne Tema I IPOBEICHUS
Pa3nen mucuuIninabl Ya-cul .
n/a 1a00pPaTOPHOTO 3aHATHUS TIPOMEKY TOUHOH
aTTeCcTaluu 1o pa3):LenaM
Paszpaborka Mozaenei
CTaEI/IOHa HBIXIIL'I OLIECCOB U YK-11,
2 ux emeHli)/Ie ‘H/IC;I)CHHLIMI/I YK-12,
P VK-1.3
METOIaMH
Pa3pabotka mozeneit
CTallMOHAPHBIX MTPOIECCOB U VK-1.1,
OO01111Ee BOIIPOCHI
1 MO)III;J'II/I OB:HHH 2 WX pelleHue YK-1.2,
P ' ACUMIITOTHYECKUMHU VK-1.3
METOIAMH.
Paspaborka Monenei
HecIT)a HOHA HIfI[X IIPOLIECCOB YK-11,
2 U UX Lfameﬂge qI/ICJIIE):HLII{HMI/I YK-12,
p VK-1.3
METOHAMU
Pa3zpabotka moneneit
HECTaIMOHAPHBIX MTPOIIECCOB VK-1.1,
Mo e DOBAILE 2 U UX pelieHue YK-1.2,
ACTHIP ACUMIITOTUYECKIMHU VK-1.3
2 MIPOLIECCOB XUMUKO-
TEXHOJIOTUYECKUX CUCTEM MCETOAaMMU
| MonenupoBaHre 00paTHBIX YK-1.1,
2 3a71a4 TEII0- U VK-1.2,
MaccoIepeHoca. YK-1.3
OnrumMusanus XuMAKO- YK-1.1,
2 TEXHOJIOTMYECKUX MPOLECCOB VK-1.2,
METOJIOM MOJEIINPOBAHHUS YK-1.3
Merozas! onTUMU3ALKY [IPU PazpaboTka perpeccuoHHBIX YK-1.1,
3 MOJICIIMPOBAHUU SHEPTO- U 2 MOJIEJIEH TEXHOJIOTHUYECKUX YK-1.2,
pecypcocOeperaronmx MIPOIIECCOB YK-1.3
IIPOU3BO/ICTR. Pa3paboTka IMHTAITMOHHBIX VK-11
MOJ€EIIEN XUMUKO- )
2 TCXHHOJIOFI/ILIGCKI/IX YK-12,
YK-1.3
MIPOIIECCOB.
Pa3paboTka KOMIBIOTEPHBIX
Komnerorepnoe MO peneﬁ HDOLECCOR C P VK-1.1,
4 MOJICIIUPOBAHNUE 2 A pon . YK-1.2,
rpagu4ecKoi BU3yaau3amueit
MIPOIIECCOB U CUCTEM YK-1.3
pE3yJIbTATOB.
6.2. 3aouHas popma
OHGHO‘IHBI@ CpeacTBa
Ne Tema 115 TIPOBEIEHHS
Paznen mucoumanHEL Ya-crl .
n/n 71a00paTOPHOTO 3aHATHUS HPOMEXY TOYHOH

aTTeCTallMM IO pasaciam




Pa3paboTtka moze-ieit VK-1.1,
5 I(/)I”f(aI_II/IOHapHBIX MIPOIIECCOB U VK-1.2.
pelIeHne YHCIeH-HbIMU VK-13
METOJIaMHU
Pa3paborka mozeneit
CTallMOHAPHBIX MTPOIECCOB U VK-1.1,
1 35;;?;;3?55;? 1 UX pEIICHHE YK-1.2,
' ACUMITTOTUYCCKUMHU YK-1.3
METOJIaMHU.
Pa3paborka mozgeneit VK-1.1,
1 I}/Ile;;aHI/IOHapHBIX TIPOIECCOB VK-1.2.
pelIeHne YUC-TICHHBIMU VK-13
METOJIaMHU
Pa3zpabotka moneneit
HECTaIMOHAPHBIX MPOIIECCOB VK-1.1,
MojtenpoBanue 1 U UX PELICHUE VK-1.2,
ACUMIITOTUYECKUMHU YK-1.3
2 MPOLIECCOB XUMHUKO-
METOJIaMHU
TEXHOJOTITICCIX CHETEM. MonenupoBaHue 00paTHBIX VK-1.1,
1 3a1a4 TeIio- 1 VK-1.2,
MacCoIepeHoca. YK-1.3
OnrumMuszanus XuMAKO- YK-1.1,
1 TEXHOJIOTHYECKHUX MPOLECCOB VK-1.2,
METOJIOM MOJEJINPOBAHHUS YK-1.3
Meroas! ONTUMU3ALMY [IPU PazpaboTka perpeccuoHHBIX YK-1.1,
3 MOJICTTMPOBAHUH YHEPTO- U 1 MOJIENIEN TEXHOIOTHYECKUX YK-1.2,
pecypcocOeperaronmx IIPOLIECCOB YK-1.3
MIPOU3BO/ICTB. Pa3paboTka IMUTAIIMOHHBIX VK-11
1| fexuonormccia VK12
YK-1.3
MIPOIIECCOB.
KoMmbroTepHoe Pa3pa6ovTKa KOMITBIOTEPHBIX VK-1.1,
4 MOJICTTUPOBAHUE 2 ronenen HPOHECCOB ¢ . YK-1.2,
MPOIIECCOB U CUCTEM pauecKoi Busyansammeii YK-1.3
PE3yJIbTATOB.

JIaGopaTopHbie pabOThl MPOBOAATCS B IMOMELIEHUH KOMIIBIOTEPHOTO Kiacca
kadenpsr MAXII —ayautopun A-109.

7. Coaep:kaHue NPaKTHYECKUX 3aHATHI

HpaKTI/I'-IeCKI/IG 3aHATHUA IO JUCLHHUIIIINHE y‘-I€6HBIM IJIaHOM HC MMPEAYCMOTPCHEI

8. CamocTosiTesibHAsA padoTa fDakajaBpa
Ounas /o4HO-3204Hasi / 3a04Hast GOPMBI

OneHouHbIe
Yacer ®opma CPC CPECTBA IS
TIpOBEICHHS

Ne TeMbl, BEIHOCUMBIE Ha
n/n CaMOCTOSITEIBHYIO paboTy




MPOMEKYTOUHOU
aTTeCTalu 110

pazzenam
1 VK-1.1,
ITonsarue, 1enu u 3aga4n 3/3/6 ITonroroBka K VK-1.2
MOJICITUPOBAHUS cobecen0BaHUIO VK- 1 3’
2 | MogaenupoBaHue, Kak YK-1.1,
OCHOBHOM METO] HAy4YHOT'O 3/4/7 | [lonroroBKa K TECTHPOBAHUIO YK-1.2,
MMO3HAHUS VK-1.3
3 | IIpoGyieMbl 1 TTyTH Pa3BUTHS VK11
SHEPIO- U 4,
P 3/4/7 | IToaroroBka pedepara YK-1.2,
pecypcocOeperaronmx VK-1.3
TEXHOJIOTUI :
4 | MopenupoBaHue MPOLECCOB VK-1.1
XUMHUKO-TEXHOJIOTHYECKUX )
. | 4/5/10 | IToaroroBka pedepara YK-1.2,
CUCTEM Ha OCHOBE ypaBHECHUI VK-13
OaJlaHCOB MOTOKOB Macc '
5 | MoaenupoBaHue MPoLECCOB VK-1.1
XUMHKO-TEXHOJIOTUYECKUX ITonroroBka K )
. 5/6/10 VK-1.2,
CHUCTEM Ha OCHOBE ypaBHEHHUI co0eceOBaHUIO VK-13
OasaHca MOTOKOB SHEPTUU '
6 | Ucoonn3oBaHue METOIOB
ONTUMHM3ALINH TIPU . YK-1.1,
IToaroroBka K KOHTPOJIBLHON
MO/JICITMPOBAHHH YHEPTO- U 3/3/6 aGore YK-1.2,
pecypcocOeperaronmx p YK-1.3
IIPOU3BOJICTB
7 | Metoapl perieHus VK-11
MaTeMaTUYECKUX MOAEIEH 2/4/7 [ToaroroBka Kk KOHTPOJIBHOU VK- 1' 2’
MPOIECCOB XUMHUKO- pabote VK- 1 3’
TEXHOJOTHYECKUX CUCTEM '
8 | MojenupoBaHue anmapaToB Pellleriie 3a1a1 DACTETHO- YK-1.1,
XAMHUYECKOU TEXHOIOTHH 3/4/7 roa (1)1/1%01(0)1171 a%OTH VK-1.2,
P P VK-1.3
9 | KomnbroTepHoe
MOJICTTUPOBAHUE U VK-11
IIPOrpaMMHO- . )
porp 9/12/20 | Pemenue keiic-3anaun YK-1.2,
WH(POPMAIMOHHBIE CHCTEMBI VK-13
MOJEIUPOBAHMS XUMHUKO- ’
TEXHOJIOTHYECKUX CUCTEM
8.2. KoHTpoJb caMocTOATeIbHOMH padoThl
Ounasi /ouHo-3204Hasi / 3a04Hast PopMBbI
O11eHOYHEIE
CpeacTBa Jist
Ne TeMmpl, BEIHOCUMBIE Ha TIpOBEICHHS
’ Yackwl ®opma KCP .
n/n CaMOCTOSTENIbHYIO paboTy P TNPOMEKY TOUHOH
arrecraiuuu 1o
paszaenam
1 | IHougrue, uenu v 3agauu 331 | CoGecenonane VYK-1.1,
MOJICJIUPOBAHUS YK-1.2,




YK-1.3
2 | MogaenupoBaHue, Kak YK-1.1,
OCHOBHOHM METO]l HAYYHOTO 3/3/1 | rectupoBanue YK-1.2,
MO3HAHUS YK-1.3
3 | [IpoGiieMsl U Ty TH pa3BUTHS VK11
JHepro- 1 3/3/1 | pedepar YK-1.2,
pecypcoc6eupera}omnx VK-1.3
TEXHOJIOTHI
4 | MoaenupoBaHue MPOLECCOB VK-1.1
XUMHKO-TEXHONOTHIECKHX 441 | pedpepar VK-1.2.
CHCTEM Ha OCHOBE YPaBHECHUI VK-13
0aJIaHCOB MMOTOKOB Mace
5 | MogenupoBaHue MPOIECCOB VK-11
XUMUKOTTEXTIONOTHHCCKHUX 5/5/1 | cobecenoBanue YK-1.2,
CHCTEM Ha OCHOBE YPaBHCHUI VK-13
0ajlaHca MOTOKOB PHEPIUU
6 | Mcnonp3oBaHUE METO/IOB
ONTUMU3ALNH IIPU YK-1.1,
MOJICTTUPOBAHHUH HEPTO- U 3/3/1 | KonrponbHas paboTta YK-1.2,
pecypcocOeperaronmx YK-1.3
TIPOM3BOJICTB
7 | MeToap! penieHus VK-11
MATCMaTHHCCRIX MOACICH 3/3/1 | KontpomnbHas pabota YK-1.2,
IPOIIECCOB XUMHKO- VK-13
TEXHOJIOTHYECKUX CUCTEM
8 | MojenupoBaHue armapaToB PacuetHo-rpadieckas YK-1.1,
XAMWYECKOU TEXHOJIOTUHI 3/3/1 P VK-1.2,
pabora VK-1.3
9 | KomnbsroTepHoe
MOJICIIUPOBaHKE U VK-1.1,
HPOTPAMMHO~ 9/9/2 | Keiic-3anaua YK-1.2,
UH(POPMAIIMOHHBIE CUCTEMBI VK-13
MO/JICITUPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX CHCTEM

9. Ucno/ib30BaHNe PeiiTHHIOBOI CHCTEMbI OLIEHKU 3HAHU I

[Ipu oreHke pe3yabTaTOB JEATEIBHOCTU CTYACHTOB B paMkax auciuiiuHabl b1.B.07
«MoenupoBaHue DHEPIO- U pECYPCOCOEPEraONINX MPOLECCOB B XUMHYECKON TEXHOJIOTHH,

HePTEeXUMUHN U OMOTEXHOJIOTHHM» UCIIONIb3YETCsl pEUTUHTOBasl cucTeMa. PedTHHroBasi olieHKa

(opmMupyeTcs Ha OCHOBAHUU TEKYILETO U MIPOMEKYTOUYHOTO KOHTPOJIS.

VY4eOHbIM MJIaHOM NPEAYCMOTPEH IPOMEKYTOUHBIA KOHTPOJIb B (hopme 3auera. 3ader
BBICTABJISIETCSI B TOM CJydYae, €ClId TEeKYIIUH PEeUTHUHT MO JAUCUMUIUIMHE COCTaBUT 3HAYEHUE,
paBHOe win Oonbiiee, yeM 60 eaunun. Tekymuii peUTHHT (OpMUpPYETCsl Ha OCHOBE OLICHKHU
TeKyllell y4yeOHOW paboThl CTyJeHTa MO IWCUMIUIMHE M CKJIAJAbIBAETCS M3 OLICHOK JIBYX
KOHTPOJILHBIX paboT, Keic-3a/1aui Ha 33aJaHHYIO0 TeMY, BBIIOJIHEHHUS JJAOOPAaTOPHBIX padoT,
OpPOCIIYIIMBAaHUS M 3alMCH KOHCHEKTOB 9 JeKuui, MOATOTOBKU JABYX pedeparoB MU
co0ece]0BaHMl MO OJAHOM M3 3aJaHHBIX MPOOJIEM, IPABUIBHBIX OTBETOB Ha BOIPOCHI TECTA,



OJTHOH pacueTHO-rpadudeckoii 3a1auu. [10J10KUTETLHBIM PE3yIbTaTOM CUHUTACTCS PE3yJIbTaT,
YHUCJICHHOE 3HAYCHHE KOTOPOro HaxoauTcs B aAuama3one oT 60 no 100 equnui.
O1eHKH 3a MepeUYNCIICHHbIC MEPOTIPUSTHS PUBOISATCS B TAOIHUIIC.

Ta0muna
PacueT cymMapHOro peldTHHTA ISl OYHO-3a09HON U OYHOM opMaM 00yUeCHHS

HazBanue Jlpanason OLeHOK Kon-Bo Bcero
MHH - MaKC
Jleknn 1 9 9
JlaGopatopHbie 3aHATUS 2 9 18
Pedepatsr 4—-6 2 8-12
CobecenoBaHue 5-7 2 10-14
Tecthl 4-6 1 4-6
PacuetHo-rpaduueckas padbora 5-8 1 5-8
Kontponbsnas pabora 5-8 2 10-16
Keitic-3amaua 5-8 1 5-8
Hrtoro (MuH — Makc): 60 — 100

10. OwueHouHble cpeacTBa Jsi TEKYyIIero KOHTPOJsI  yCHeBaeMOCTH,
NMPOMEKYTOYHOI aTTeCTAIIMM N0 UTOraM OCBOCHH S JUCHHUILINHBI

OueHouHble CpeACTBAa I IPOBEACHUS TEKYLIETO0 KOHTPOJS YCIIEBA€MOCTH,
POMEXYTOYHON aTTeCTallMd OOYYaIOIIMXCS M HTOrOBOW (rOCYIapCTBEHHOW HTOTOBOW)
aTTecTaly pa3pabaThIBAIOTCA COTJIACHO TMOJNOKEHHI0O O DOHIaX OICHOYHBIX CPEICTB,
paccMaTpUBarOTCA KaK COCTaBHAs 4acTh paboueil mporpaMMbl U 0GOPMIISIIOTCS OTACIbHBIM
JOKYMEHTOM.

11. UudopMmaniuoHHO-MeTOAUYECKOE OOecnevueHne U CIUNIMHBI
11.1 OcHoBHas uTepaTypa

[Ipy  w3yueHMm  JOUCLUIIIMHBI b1.B.07 «MoxennupoBaHue DJHEPro-

pecypcocOeperaronmx OPOIIECCOB B XMMHYECKOW TEXHOJIOTMU, HEDTEXUMUH U

OMOTEXHOJIOTMH» B KAauyeCTBE OCHOBHBIX HCTOYHHKOB I/IH(i)OpMaI_[I/II/I PCKOMCHIAYCTCA

UCIOJIb30BATh CIEIYIOILYIO JINTEPATYPY.

OcHOBHBIC HCTOYHMKH HHPOPMALIMHU KoJ1-Bo 3K3.

Edpemos, I'. 1. MonenupoBanue XMMHKO- OBC «Znaniumy.
TEXHOJIOTHYECKUX MporieccoB [Dmexrponnbiii | http://znanium.com/bookread?.php?book=510221.
pecypc] : yuaebnuk / .. Edpemos. - M.: HUILI | Joctyn ¢ 1r0060#t Touku MaTEpHET MOCTE

NH®PA-M, 2016. - 255 c. peructpanuu C |P-anpeco HXTU
- Pexxum noctyna: no maposo IbC «Znaniumy»
KommnbroTepHoe MOIeIMpOBaHUE | yueOHOe 3BC «Znaniumy.

nocodue [Dnextponnsiit pecype] / U. 10. https:.//znanium.com/catal og/product/1860022



http://znanium.com/bookread2.php?book=510221
https://znanium.com/catalog/product/1860022

Edumosa, U. H. Moguan, JI. A. CaBenbeBa. - |JlocTyn ¢ mo6oii Touku MaTEpHET Mocie
2-e u31., crep. - Mocksa : ®JIMHTA, 2017. - |peructpanuu C |P-anpecos HXTU

70 c.. — CII6: Jlaus, 2014. — 176 c.

- Pexxum noctyna: no maposro 36C «Znanium»
KommbroTepHoe MoenrpoBanue | yaeOHUK
gﬁ{iﬁ?}lgbg %;ZE;LI/{BI/INIIB 1;’;5;);;_]3' https:.//znanium.com/catal og/product/1062639.

M. - KYP,C :' I/IH ®P A-M,,20.20..— 264 c.' Hoctynm ¢ moboit Touku HMHTepHeT mocie
- Pexxnm nroctyna: no naposto 95C «Znaniumy» pernctpai ¢ [P-anpecos HXTH

DBC «Znaniump.

11.2 JlonmoJiHUTEILHASI JIMTEpPATypa

B  kadecTBe JONOJHUTENBHBIX  HCTOYHUKOB  HWHGOPMAIMM  PEKOMEHIYEeTCs
UCIOJIb30BaTh CIEAYIOIIYIO JINTEPATYPY:

JdomosiHuTEIbHBbIE HCTOYHUKH MHPOpMaAIMU Kou-Bo 3K3.

CabanaeB U1.A., AnmmakaeBa ©.M. OntuMuzanysi XUMUKO-
TEXHOJOTHYECKHUX MPOIECCOB METOAOM MOJACIUPOBAHUS. - 41 k3. OMOJINOTEYHBIN OTAET
Hmwxuekamck: HuxkHekaMCKHH XUMHUKO-TEXHOJIOTUYECKUIM HXTU

uHctuTyT (Quman) IOV BIIO «KKHUTY ». 2014 — 48c.
KommbroTepHast Maremaruka: Y4ueoHoe mocobue [Dnektponnsii  |9BC «Znaniumy.

pecypc] / K.B.Tutos - M.: U] PUOP, HUL] UTH®PA-M, 2018. - |https://znanium.com/catalog/pro

261 c. duct/926480

- Pexxum moctyma: mo maposro DbC «Znanium» JocTtyt ¢ n1000i TOYKH
HHTepHeT mociie perucTpaluu C
|P-anpecos HXTU

HNmuTanmonHoe MoieTupoBaHue:. YueOHoe mocooue OBC «Znaniums.

[DnexTponnstit pecype] / H.b. Ko6enes, B.A. ITonosuukos, B.B. |https://znanium.com/catal og/pro
Hessrkos; [Tox oour. pex. H.b. Ko6enera. - M.: KYPC: HUL] duct/961800

NH®PA-M, 2018. - 368 c. Hoctyn ¢ 11060# TOUKH
- Pexxum noctyma: mo maposro DbC «Znanium» HuTepHeT nocie peructpanuu C
IP-anpecop HXTU

11.3 Dj1eKTpOHHBbIE HICTOYHUKHU HHPOPMALMHT
[Tpu n3yuenun aucuuiuinasl b1.B.18 CucteMHbIi aHAIN3 XMMHUKO-TEXHOJIOTHYECKUX

IMPOHCCCOB» UCITOJIL30BAHUEC DJICKTPOHHBIX HCTOYHUKOB I/IH(I)OpMaHI/II/I:

1) DnexTpoHHas OubIHOTEYHAs cucTeMa «Znaniumy. [DIeKTpoHHEIH pecypc]. —
Pexxum nocryma: htpp://znanium.ru. Joctyn ¢ iar000ii Touku MHTEpHET MOCIe perucTpaiin C
IP-anpeco HXTU.

11.4 CoBpemenHbie npogeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBIE CHCTEMBI.
1) AxryanusupoBaHHasi OecruraTHast 0a3a TOCYAapCTBEHHBIX CTaHIIAPTOB, MOTHOCTHIO

cootBercTByIomias katamory ®I'YII «Cranmaprundopm» [DnekTpoHHblid pecype]. — Pexum
nocryma: https://docplan.ru/list0.htm, cBoGoTHBI.
2) DnexkTpoHHBIH (OHJ TPAaBOBOM W HOPMATHBHO-TEXHHUYECKOW JOKYMEHTAIIHH.

I'ocynapcrBeHHbIE CTaHIapPTHI [>nexTponnblii  pecypc]. —  Pexum  gocryma:
http://docs.cntd.ru/gost, cBo0oaHBII.



https://znanium.com/catalog/product/1062639
https://znanium.com/catalog/pro
https://znanium.com/catalog/pro
https://docplan.ru/list0.htm
http://docs.cntd.ru/gost

Corj1acoBaHo:

3aB. oTenoM /7?%;5/: B.A. Tapacosa

1o OUOIMOTEYHOMY
00CITyKUBAHUIO

12. MaTepHaJbHO-TEXHUYECKOE 00ecrneyeHne TUCHUILTHHBI (MOTYJIs).

VYdeOHbIe ayJUTOPHUHU AJIsi IPOBEACHUS yUEOHBIX 3aHATUH OCHAIICHBI

060pyoosaHuem:

1. mepconanpHbIe KOMIBIOTEPHI Pentium-4 u Celeron

2. KOMIIBIOTEPHBIC CTOJIBI, CTYJIbS U MAPTHI, yueOHasl TOCKa,
MeXHUYeCKUMU CPeOCmBaMU 00YUeHUsT:

1. KommeroTepubimu Tpenaxepamu Regre-F4, ITMOP.

2. Tpenupyromye ¥ KOHTPOJHUPYIOIIHE MPOTrPAMMBI TECTHPOBAHUS.
[TomemnieHus U1 CaMOCTOSTENFHOW PabOTHI OCHAILIEHBI KOMNBIOMEPHOU MEXHUKOIL:

1. IlepconampHble KOMIBIOTEPHI Pentium-4 u Celeron,
C BO3MOXKHOCTBIO MTOJIKIIIOUCHUS K ceT «MHTepHeT» u 00ecreueHbl JOCTYIIOM B
3JeKTpOHHYI0 nH(popmalmonnyto cpeny HXTU.

JIutieH3UpOBaHHOE MPOrpaMMHOE OOECIeUeHHEe M CBOOOJHO pacHpOCTpaHIEMOE
porpaMMHOE OOECIIeUeHHE, WCIOoIb3yeMOoe B Yy4YeOHOM TIporecce IPH OCBOCHHH
muciuminael b1.B.07 «MonenupoBaHue DHEPro- M pecypcocOEperaronmx npoleccoB B
XUMHUYECKOUN TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUU:

1. OC MSWindows XP;

2. IIIIIT M S Office 2003:

3. CAD-cucrema APM Graph Lite

13. O6pa3oBaTeibHbIe TEXHOJIOTUH
KomuuecTBo 3ausATHIl, TPOBOAUMBIX B MHTEPAKTUBHON (hopMe, COrIacCHO yueOHOMY
IUTaHY COCTaBIIsAeT 6 4yacos.
OCHOBHbIE HHTEPAKTUBHbIE (POPMBI IPOBEAECHUS YUEOHBIX 3aHATHUI:
* TBOPYECKUE 3aaHUS,
* IUCKYyCCHS,
* U3y4YCHHUE U 3aKpEIUICHUEe HOBOTO MaTepualia Ha HHTePAaKTUBHOM Jekuun (Jiekius-Oecena,
JIEKIUS — TUCKYCCHSL, JICKIHSI ¢ pa300pOM KOHKPETHBIX CUTYAIIUH);
* METOJI KEHCOB.



