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1 HEJIA U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

1.1 Ilesqsb OCBOEHMS AUCHUIIMHBI:

Ilenpt0  OCBOEHUS JAMCLMIUIMHBI SIBISETCS H3yYeHHE KHUHETHYECKHUX 3aKOHOMEpPHOCTEH
NPOTeKaHWs peaknuid B PEAKUMOHHOM O00OpYJOBaHMM, KOHCTPYKTUBHBIX OCOOCHHOCTEH
PEAKIIMOHHOI0 000PYAOBaHUS XUMHUYECKONH TEXHOJIOTHH.

1.2 3apauu ocBoeHUS TMCHUILJIMHBI (MOYJIs1):

— IPUMEHEHHUE KUHETHMYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB COXPAHEHMS MAacChl U JHEPIrHUH
IIpU pacuyerax v NPOEKTUPOBAHUHU IIPOLIECCOB XUMUYECKON TEXHOJIOTHH;
— 3HaHHUE PEaKIIMOHHOTO 00OPYIOBAHUS XUMHUECKUX TEXHOJIOTHIA.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMN NPOT'PAMMBI

VYyeOnas aucuuniauHa «Pa3paboTka IPOMBILIIEHHBIX PEAKTOPOB OPraHUYECKOIO0 CHUHTE3a U
HedTenepepaObOTKU» BKIIOUEHA B IEPEeYeHb IUCLMIUIMH BapuaTHBHON dYacTu (popmupyemoit
Y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUM), onpeaenstomuil HanpasieHHocTh OIl. Jlucuuninna
peanusyetcs B cooTBeTcTBHM ¢ TpeboBanusmu GI'OC, OI1 BO u VIL

JucuuruimHa Oas3upyeTrcs Ha CIEeIyIUX IUCHUIUIMHAX: (U3MKa, MaTreMaThka, oOmas u
HEOpraHW4YecKass XMMHs, OPraHUYECKas XHUMHsS, TEXHUYECKas TEPMOJMHAMHUKA M TEIUIOTEXHHKA,
YTJIEBOJIOPOHAS ChIpheBas 0a3a s MPOMBIIUIEHHOH MepepaboTKH.

Hucuunnuna «Pa3paboTka MPOMBIIIJICHHBIX  PEAKTOPOB  OPraHUYECKOro CHUHTE3a H
HedTenepepabOTKH  SBISIETCSA» OCHOBOIOJNATAIOMICH JUISI W3YyYEHHs CIEAYIONIMX JUCHUTUINH:
MIPOEKTUPOBAHKUE 000PYIOBAHUS OPraHUYECKOr0 CUHTE3a U HepTenepepaboTKH.

Pabouas nporpamma quciuiuivHbl «Pa3paboTka IpOMBIIUIEHHBIX PEAKTOPOB OPraHUYECKOT0
CHHTEe3a U HedTenepepabOTKU ABISETCS» JUIsl MHBAIMIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU
3/10pOBbsl pa3padaThIBA€TCsl MHAUBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCHUXO(PHU3UYECKOrO pa3BUTHS,
MH/IMBUYalbHBIX BO3MOXKHOCTEH M COCTOSHHS 370pPOBbS TaKUX OOYyYAIOLIUXCS, MO UX JIMYHOMY
3a5BJICHUIO.



3 KOMIETEHIIHA OBYYAIOIIEIOCSl, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCIHUATITAHBI (MOYJIST)

Ta6muma 1- ®opmupoBaHUe KOMITETCHIIMNA TACIUATIIHHAMUA

HaumenoBanune JUCLUIUINH,
GbopMHUPYIOIIMX  KOMIETCHINIO
COBMECTHO

CemecTtpsl, (hopMHUpOBaHNS KOMIETEHIINH TUCITUTLTHHAMEL.

Kona xommerenmn
IIK 3.

Opranuzanusi, IUIAaHUPOBAHUE W
YIPaBJICHUE TPOU3BOJCTBOM

Pa3paboTka npOMBIIITIEHHBIX
PeaKkTopoB OPraHUYecKoro
CHHTe3a H HeTenepepadoTKu

VYrieBonoposHas celpbeBas 0asa

IS MPOMBIIUIEHHOMN
nepepaboTKH

Teopus XUMHUKO-
TEXHOJIOTHUECKUX MIPOIIECCOB
OpPTaHHYECKOTO CHHTE32a W
HedTenepepaboOTKH

XUMHSA U TEXHOJIOTHUSI OCHOBHOTO
OpraHUYEeCKOro CUHTE3a

[IpoextrpoBaHue 0OOPYIOBAHHUS
OpPraHMYecKOro  CHHTE3a U
HedTenepepaboTKu

TeOpeTI/I‘ICCKI/Ie OCHOBBI
KaTaJin3a OPraHndceCKux peaKHI/Iﬁ

HaquHe OCHOBBI U TC€XHOJIOTHUU
«3€JIEHON XUMUWN

TexHonornyeckoe 0060pynoBaHuE
XUMHYECKHAX u
HEePTEXUMUYECKUX MPEANPHATHH

TexHomornun TMpPOU3BOJACTBA U
nepepabdoTKH MOJIMMEPOB

Texuomorus MMOJIy4CHUSA
BUHMWJIOBBIX MOHOMCPOB

TexHOJIOrMH CBA3aHHOTO a30Ta

O3HakoMuUTEIIbHAS IIpaKTHUKa

TexHomornyeckass  (TIPOEKTHO-
TEXHOJIOTHUYECKAsl) MPAKTHKA

Hpe)_'[,I[I/IHJ'IOMHaH MIpaKTHUKa

TlonroroBka K Mpouenype
3amuThl U 3amura BKP




KOH KOMIICTCHIIMH

1K 4.

Pa3paboTka mNpPOMBIIIJIEHHBIX
peaKkTopoB OPraHn4ecKoro
CHHTe3a N HepTenepepaboTKH
Pazpabotka MIPOIIECCOB

pazieneHuss B XHMHYECKOH
TEXHOJIOTUU

[IpoextupoBanue 00OPYIOBAHUS
OpPraHUYEeCKOro0  CHHTE3a |
HedTenmepepaboOTKH

MoaenupoBaHue XHUMUKO-
TEXHOJIOTHYECKHX MIPOIIECCOB

TexHnomorndyeckast  (TMPOEKTHO-
TEXHOJIOTHYECKasi) MPaKTHKA

HayuHno-uccnegoBarenbckas
pabota

[IpenoumnmomMaas mpaKTHKa

[ToaroroBka K npouenype
3amMThl U 3amura BKP




I[TEPEYEHDb IITAHUPYEMBIX PE3VIJIBTATOB OBYYEHUA 110 AUCHUIUIMHE, COOTHECEHHBIX C INUIAHUPYEMbBIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuna 2- [lepedeHp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 10 AUCIUILTNHE, COOTHECEHHBIX C IIAHUPYEMBIMU Pe3yIbTaTaMUi OCBOCHUS

Koa m HauMeHOBaHM( OueHoYHbIE CPEICTBA
Koa n HammeHoBaHue HHIUKATOPA .
KOMITETeHIHH 0CTILKEHHST IInanupyemsie pe3ybTaThl 00y4eHHs 110 JHCHHILIHHE Texkyero IIpomeskyTouHoi
N —— KOHTPOJIA aTTecTallUU
TIK-3. Cmocoben | UTIK-3-2. Wzmenser | 3HaTh: METOAMKY | YMeTb: ompenenuts | Biaaners: Meronamu | TectupoBaHue B | Bonpocsl JUTSt
OCYLIECTBIISATh TEXHOJIOTHYECKUI BEIOOpa peakTopa H | mapaMeTpsl aHanu3a npoueccoB B | cucreme MOODLE. | yctHOrO
TEXHOJIOTHYECKOE U | pexuM OOBEKTOB MO | pacdera IIpolecca B | HATydIIei XUMHAYIECKUX (1 TEeCT), | cobeceToOBaHUSA:
OpraHU3alMOHHO- pe3ynbraram HEM Opra"u3aluu peakropax BBIIIOJIHCHUE 6unets! (20 Ouneron)
yIpaBIeHYECKOe 71a00paTOPHBIX mporiecca B 3aaHui I ¢
COTNIPOBOJKICHUE IMOJHOTO | aHAJIM30B M aHaiu3a XUMHYECKOM CaMOCTOSATENIbHON
IIUKIIa IIPOU3BOJICTBA | MOAETCH. peakTope paboThl,
OpPraHUYECKUX BEIIECTB BBINOJIHEHHE
KOHTPOJIbHBIX
3aJaHuH.

IK-4. Cnocoben | UITK-4-1. 3HaTh: OCHOBHbIE | ¥YMeTh: npousBectd | Baanerb: meromamu | TectupoBaHue B | Bompocsl JUTSL
MIPOEKTUPOBATh PaspabatsiBaer peaKIMOHHbIE BBIOOp TUTA peakTopa | pacdera mpoieccoB B | cucteme MOODLE. | ycTHOTO
TEXHOJIOTHYECKHE IHKIIBl | TEXHHYECKYIO MIPOIIECCHI U | ¥ BBIIOJHUTH PacdeT | XUMHYECKUX (1 TecT), | cobecemoBaHUA:
MPOU3BOJCTBA U PabOTATh | JOKYMEHTAIIUIO peaKkTophl TEXHOJIOTHUYECKUX peaxkTopax, BBITIOJTHEHUE 6wtets (20 6uneToB)
c HAYYHO-TEXHUIECKOH | TEXHOIOTHYECKUX XUMHYECKOH U | TIapamMeTpoB UL | OTIpeieICHUS 3aaHA’ TUTS
JIOKYMEHTAIEeH B 00JIaCTH | MPOIIECCOB HEPTEXUMHUIECKON 3a[JaHHOTO TpoIecca | TEXHOJIOTHYECKUX CaMOCTOSTEIEHON
TEXHOJIOTHH IIPOU3BOACTBA TEXHOJIOTHH, OCHOBEI oKa3aTese, paboTHI,
OpPTaHUYECKUX BEIICCTB TEOpUH TIpoIlecca B METOJaMH  BBIOOpA | BEITIOJHEHHE

XUMHYECKOM XUMHAYIECKHX KOHTPOJBHBIX

peakTope peaxTopoB 3aJaHAH.




4 CTPYKTYPA U COAEP KAHUME JUCHUITIMHBI

4.1 PacnpeneieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas Tpyno€MKOCTh AMCIUIUIMHBI cocTaBiisger 3 3ad.en./108 wacoB, pacmpeneneHue
9acoB 10 BHJIaM pabOT ceMecTpaM IMpeICTaBIeHO B Tabi. 3 u 4.
dopmaT U3ydeHUs JUCIUIUIMHBL: C HCIIOIb30BAHHEM 3JIEMEHTOB 3JIEKTPOHHOT'O

00yueHusl.

Tabmuna 3 Pacnipenenenre TpyA0EMKOCTH TUCIUIUIHHEI IO BUJaM padoT IO ceMeCcTpaM st
O4HOH (hOpPMBI 0OyUEHUS

Bup yueoHoii padoTbl Bcero Cemectp
4yacoB 5
1. KonrakrHnas paGora oOyuyawuuxcsa ¢ 55 55
npemnojaaBartejieM
(o Bu1aM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyauTtopHble 3aHATHSA (BCero), B TOM YHCIIE: 51 ol
- nekuuu (JI) 17 17
- tabopartopusie padoTsl (JIP) - -
- npaktuaeckue 3anstus (113) 34 34
- npakTukyMsl (I1) - -
1.2. BuHeayauTopHble 3aHATHS (Bcero), B TOM 4 4
qHCIe:
- TPYNIOBbIE KOHCYJIBTALMU 110 TUCLHUIIIIMHE 4 4
- IpyHIOBbBIE KOHCYJIbTaIlluU 1o - -
MIPOMEXKYTOYIHOM aTTecTanuu (3a4er ¢
OLICHKOM)
- UHIUBUyaJbHas paboTa mpernoaaBaTens - -
¢ 00yJaroIuMCs:
- 110 TPOCKTUPOBAHUIO: TIPOEKT (paboTa)
- 10 BhINOJIHEHUIO PI'P
- o BeInoJiHeHUto0 KP
- 10 cocTaBleHUIO pedepara (IoKIana,
acce
2. CamocrositesnbHas padora cryaenra (CPC) (Bcero) 53 53
Buja npoMexyToYHOM aTTecTalMy 324€T ¢ OLEHKOH
O01asi TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 108/3 108/3




Tabnuua 4 Pacripenenenue Tpy10EMKOCTH TUCHHUIUIMHEI 10 BHAaM paboT [0 ceMecTpam JJist
3204HON (hOpMBI O0yUCHHS

Bup yueOHoii padoTbl Bcero Kype 3
4acoB
1. KonTakTHas pa6ora oOy4amomuxcsi ¢ 29 29
npenoaaBarteyieM
(mo BuaM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIE:
1.1. AyautopHble 3aHATHS (BCEro), B TOM YHCIIC: 24 24
- nexumu (JI) 10 10
- tabopartopusie padoTsl (JIP) - -
- npaktudeckue 3ansatus (113) 14 14

- npakTukymsl (I1) - -

1.2. BHeayauTopHble 3aHsATHSI (BCero), B TOM 5 5
YHCIIE:
- TPYIIOBbIE KOHCYJIbTAIMH 10 TUCIUILINHE 4 4
- TpyTIIOBBIE KOHCYJIbTallu1 1o
MIPOMEKYTOUHOU

aTTecTaluu (3a4€eT C OLEHKOM)

- UHIUBUyaJbHas paboTa mpernoaaBaTens
¢ O0y4JaroIuMCs:
- 110 TIPOCKTUPOBAHUIO: MPOEKT (paboTa)
- 110 BeInoyiHEHUIO PI'P
- 1o BbInosiHeHuto KP 1 1
- TI0 cOoCTaBJICHUIO pedepara, TOKIAA,

acce

2. CamocrositenbHas padora cryaenra (CPC) (Bcero) 75 75
Buja npomexyTouHOM aTTecTAalMU 324€T ¢ OLEHKOM 4 4
OO011ast TPY/I0€MKOCTb, Yachl/3a4eTHbIE eIHHULIbI 108/3 108/3




4.2 Conep:xaHue IMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

CopepxaHre TUCIUILIMHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM, MPUBEACHO B Tabmuiax 5 u 6.

Tabmuma 5
Coaeprxanue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM, LISl CTYJAeHTOB 04HO# (popMbI 00yueHust
Ilnanupyemble Buasbl yueoHo#i padoThI
K HaunmenoBanue | Peanusauusa | HaumeHnoBaH
(KOHTPOJIMpPYeMBI OHTAKTHAaA =
¢) pe3yIbTaTHI paGora S HCIO0JIb3YEMbIX B paMKax ue
OCBOCHIIS: = E AKTHUBHBIX U npaKTuyec- pa3pabGoraH-
. ) = @ Z S HHTEPAKTHB- KOii HOT0
konYK;OIIK; HauMeHnoBaHue TeM o 2., 2¢| 58 Bup CPC
K s ax| 9| =5 o HBIX NOATOTOBKH | 3JIEKTPOHHOI
2 e 7 .| 5 € g oOpa3oBaTtesb (Tpynoem 0 Kypca
- N o - -
U MHIMKATOPBI = s E = =] 5 =
HOCTHKEHHs 2188 25 S5 Y HBIX KOCTb B (TpymoeMKoCT
o — é é % é- E 8 %@ TEXHOJIOT Ui yacax) b B 4acax)
7 cemecTp
IIK 3, UTIK-3-2, Pa3gen 1 Texnonorudeckue Kpurepud 3G GeKTHBHOCTH MPOTEKaAHUS [loaroroBka k Jsek- | TectupoBaHue B Koncnoekr
[IK-4, UTIK-4-1 MIPOILIECCOB B XUMHYECKOM peakTope. XUMHUYecKasi KHHETHKa. UM, TECTHPOBAaHMUIO, | CHCTEMeE JeKIuit
o *
Tema 1.1 TexHOIOTMYECKHE KPUTEPHU 15 Beinonnenye  sajanuii | MOODLE
5} (PEKTUBHOCTU IPOTEKAHHS MIPOLIECCOB B AL CaMOCTOATEIEHON
XHMHYECKOM PEaKTOpe pabotsl. [TogroroBka k
Tema 1.2 Knaccuduxanus XuMAYECKUX 2 HPaKTHICCKUM
peaKiit 3aHATHsIM. 6.1.1: C. 5-
Tema 1.3 CkopocTb XMMHUYECKOH peakuuu 2 18, 6.1.2: 47-80, 6.1.4:
5-16, 21-47, 54-79.
Tema 1.4 BriusitHue pa3nuvHbIX 1,5

rapaMeTpoB Ha CKOPOCTh XUMHUYECKOU
peaxiuu

IpakTHyeckoe 3ansitue Nel
MarepuanbHblil 6anaHc mporecca. Pacger
TEXHOJIOTHYECKUX KPUTEPHEB

s dexTrBHOCTH Mporiecca

10




Ilnanupyembie

Buasbl yueOHoi#i paGoThl

Oananca PUC-II.
XapaKTePUCTHICCKOTO YPABHEHUS

BriBog

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U npaKTH4ec- pa3padoraH-
OCBOCHHS: o g E .
= o £ MHTEPaKTUB- Kol HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& & @ 8 g HBIX NOATOTOBKH | JJIEKTPOHHOI
IIK = =" S T o
o S7 |l g | 8% g 00pa3oBaTeIb- (Tpynoem- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p Py yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S s TeXHOJIOTHH yacax b B yacax
KOMIeTeHI i = |5S& 28| 0ad ) )
IIpakTnueckoe 3ansaTHe Ne2 4
BriBoa kMHeTHUYECKUX YpaBHEHUH. Pacuer
CKOPOCTH XMMHUUYECKUX PeaKIHil
CamocrosiTeibHAas padoTa no 20
ocBoeHuo 1 pazgena:
KOHTpOJIbHAasA padoTa
Hroro no 1 pazaeny 7 8 20
[IK 3, UTIK-3-2 Pazgen 2 OOmas xapakTepuUCTHKa HACAIBHBIX Mojeneil peakTtopoB. | IlogrotoBka k Jek- | TectupoBaHue B KoHucriexkt
) . pakTep p P p
[1K-4, UTIK-4-1 XUMHYECKUE PEAKTOPHI C UIEAIBHON CTPYKTYPOH ITOTOKA LUsAM, TECTUPOBAHUIO, | CUCTEME JTEKITHH
5 *
Tema 2.1 Kiaccuduxanus XUMHYECKHX | 2 BoinonHenne  3anannii | MOODLE
peaktopoB. MoJEJUPOBAHUE XUMUYECKUX IJIsl  CAaMOCTOSTENLHON
pEaKTopoB pabotel. [ToaroroBka k
Tema 2.2 VYpaBHEHHE MaTepPUAILHOTO 1 IPaKTHYECKUM
OalaHca XUMHYECKOTO pPeakTopa saEsTasv. 6.1.1: C. 20-
1 71, 6.1.2: 315-358,
Tema 2.3 VYpaBHeHHE MaTepUaIbHOTO 6.1.3: 404-477, 6.1.4:
Oayanca PUC-H. BeiBog 86-120, 160-182.
XapaKTCPpUCTHUCCKOTO YPaBHCHUA
Tema 2.4 VYpaBHEeHHE MaTepHATBHOTO 1

11




Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U npaKTH4ec- pa3padoraH-
OCBOEHHUSI: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& =8|l 88| 282 HBIX NOATOTOBKH | JJIEKTPOHHOI
IIK o) s = | 2 Tl 5@ & 6
o RS S| S S o0pa3oBaTelib- TpyaoeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JMOCTHKEHH S Z S S| = E I8 .
. ) S| &5 S0 TeXHOJIOTHi yacax) b B yacax)
KOMIIeTeHIHii = | BalES| O aY
Tema 2.5 VYpaBHeHHUE MaTepUAIBLHOTO 1
OamaHca PUB. BriBog
XapaKTepPUCTHYECKOTO YPaBHEHUS
Tema 2.6 VYpaBHEHHUE MaTEpUAIBLHOTO 1
OanaHca KPUC-H. BriBog
XapaKTEePUCTUUECKOTO YPaBHEHHSI
IIpakTnueckoe 3anaTHe Ne3 4
CocraBiieHue MaTepuaIbHOTO OanaHca
XMMHUYECKOTO PeaKkTopa
IpakTnueckoe 3anaTHe Ned 12
Pacuer peakTopa H/€aibHOrO CMEIIEHHSI.
Pacuer peakTopa HEPHOIMIECKOTO
neiictBus. Pacder peakropa HaeanbHOrO
BBITECHEHHs. PacueT Kkackaga peakTOpoOB
UJIeaJbHOTO CMEILCHHUS
CamocrosiTeibHAas padoTa no 20
O0CBOEHUIO 2 pa3iena:
KOHTpOJIbHAasA padoTa
Hroro no 2 pazaeny 7 16 20
[IK 3. UTIK-3-2 IMogroroBka k nek- | TectupoBanue B Koncmekt
’ ! Pasnen 3 leranu peakropoB. TemnonepeHOC B XUMHUECKUAX PEaKTOPax .
HK-4, UIIK-4-1 oIuAM, TECTHPOBAHHUIO, | CUCTEME KNI
5 *
Tema 3.1 OOeuaiiky, KPBIMIKH THHIIA. 1 BemonHenne  3amannii | MOODLE
Martepuansl XUMHUECKUX PEaKTOPOB A CaMOCTOATEILHOU
paboThlI.
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0JIb3yeMBbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTUBHBIX U npaKkTuyec- pa3padoraH-
OCBOCHHS: o g E .
2 v 2 MHTEPaKTUB- Kol HOT'0
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
] o S g HBbIX NOArOTOBKH | 3JIEKTPOHHOT
IIK =P ] - = oo
% e .| 3 8 g oOpa3oBartesb (Tpynoem 0 Kypca
H  HHIHKATOPBI = s 2 EE| §E = 4 p pya yp
= o8|l g 20 HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ E s g &l .
. o S = 8= TEXHOJIOT i yacax b B Hyacax
KOMIIeTeH I = |R& =8| 0 &Y ) )
2 ITonroroska K
Tema 3.2 TemnomnepeHOC B XMMHYECKUX IPaKTHICCKUM
peaktopax.  OHepreTHueckuid  OamaHc 3apsaTisiM. 6.1.3: C. 17-
XUMHUYECKOTO peakTopa 80, 165-212, 6.1.4:
126-153, 160-182
IIpakTnueckoe 3anaTHE NeS 4
OcHOBHBIE MPAHIUIIBL pacuera
[IEPEMELIUBAKOIIUX YCTPOICTB
IIpakTnueckoe 3anaTHE N6 3]
CocraBiieHne YHEPreTHUECKOTO OanaHca
XUMHUYCCKOI'0 peaKkTopa
CamocrosiTeqbHast padoTa 1o 13
ocBoeHu1o 3 pa3iena:
KOHTPOJIbHasi padoTa
Hroro no 3 pazueny 3 10 13
HUTOI'O 3A CEMECTP 17 34 53
HUTOI'O nmo nucuumanne | 17 34 53

*-tectupoBanue B cucteme Moodle ogHOKpaTHO IO BceM TeMaM Kypca
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Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM, JIsI CTYICHTOB 3a049HOM (l)OprI Oﬁy‘leHI/Iﬂ

Tabauma 6

Ilnanupyembie Buasbl yueOHoi#i paGoThl
K HaumenoBanue | Peanusanus HaumenoBan
(KOHTPOJIMpPYeMBI OHTAKTHAaA =
¢) peayaLTATHI patora S HCIOJb3YEeMbIX B paMKax ue
OCBOCHILS: = E AKTHUBHBIX U NMpaKTH4ec- pa3paboTaH-
. '. 2 g Z 2 HHTEPaKTUB- KO HOT'0
konYK;OIIK; HaumeHnoBaHnue TeM o | BEo| 22| 58 Bux CPC
K s 2| 98| = 3 o HBIX MOATOTOBKHM | 3JIEKTPOHHOI
2 e 7 .| 5 € g oOpa3oBaTtesb (Tpynoem 0 Kypca
- N o - -
M HHIHKATOPBI = 2z == 5 = o
10CTIKEHHST a g s % = g S HBIX KOCTh B (TpynmoemMkocT
O — R % é- = S % 23 TeXHOJIOT Ui qacax) b B 4ACax)
(<2 -t
3 kypc
TIK 3. UTIK-3-2 Paznen 1 Texnomornueckue Kpurepur 3pHEeKTUBHOCTH IPOTEKAHUS IlonroroBka k Jek- | TectupoBaHue B KoncoekT
) ) PHUTEP p p
[K-4, UTIK-4-1 MIPOILIECCOB B XUMHYECKOM peakTope. XUMHUYecKasi KHHETHKa. UM, TECTHPOBAaHMUIO, | CHCTEMeE JeKIuit
5 *%x
Tema 1.1 TeXHONIOTUYECKUE KPUTEPUH 0,5 BemonHenne  3amannit | MOODLE
5} (PEKTUBHOCTU IPOTEKAHHS MIPOLIECCOB B AL CaMOCTOATEILHON
XHMHYECKOM PEaKTOpe pabotsl. [TogroroBka k
Tema 1.2 Knaccupukauus XuMUUECKUX 0,5 HPaKTHICCKUM
peaxumii saasatusaM. 6.1.1: C. 5-
Tema 1.3 CkopocTb XMMHUYECKOH peakuuu 1 18, 6.1.2: 47-80, 6.1.4:
5-16, 21-47, 54-79.
Tema 1.4 BausHue paznu4HbIx 1

rapamMeTpoB Ha CKOPOCTh XUMHUYECKOM
peaxImu

IpakTnueckoe 3ansiTHe Nel
MarepuanbHblil 6anaHc mporecca. Pacuer
TEXHOJIOTUYECKUX KPUTEPHUCB

s dexTrBHOCTH Mporiecca

15

14




Ilnanupyembie

Buasbl yueOHoi#i paGoThl

Oananca PUC-II.
XapaKTePUCTHICCKOTO YPABHEHUS

BriBog

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U npaKTH4ec- pa3padoraH-
OCBOCHHS: o g E .
= o £ MHTEPaKTUB- Kol HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& & @ 8 g HBIX NOATOTOBKH | JJIEKTPOHHOI
IIK = =" S T =
o S7 |l g | 8% g 00pa3oBaTeIb- (Tpynoem- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p Py yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S s TeXHOJIOTHH yacax b B yacax
KOMIIeTeH I = |R& =8| 0 &Y ) )
IpakTnyeckoe 3ansaTue Ne2 15
BriBoa kMHeTHUYECKUX YpaBHEHUH. Pacuer
CKOPOCTH XMMHUUYECKUX PeaKIHil
CamocrosiTeibHAas padoTa no 20
ocBoeHuo 1 pazgena:
KOHTPOJIbHAs padoTa™
Hroro no 1 pazaeny 3 3 20
[IK 3, UTIK-3-2 Pazgen 2 OOmas xapakTepuUCTHKa HACAIBHBIX Mojeneil peakTtopoB. | IlogrotoBka k Jek- | TectupoBaHue B KoHucriexkt
) . pakTep p P p
[1K-4, UTIK-4-1 XUMHYECKUE PEAKTOPHI C UIEAIBHON CTPYKTYPOH ITOTOKA LUsAM, TECTUPOBAHUIO, | CUCTEME JTEKITHH
5 *%x
Tema 2.1 Knaccuduxamus xumudeckux | 0,5 BoinonHenne  3anannii | MOODLE
peakTopoB. MoJeaupoBaHHE XHUMUYECKUX JUIsl CaMOCTOSATENBHON
pEaKTopoB pabotel. [ToaroroBka k
Tema 2.2 VYpaBuenme warepuansHoro | 0,5 IPaKTHYECKUM
OalaHca XUMHYECKOTO pPeakTopa saEsTasv. 6.1.1: C. 20-
1 71, 6.1.2: 315-358,
Tema 2.3 VYpaBHeHHE MaTepUaIbHOTO 6.1.3: 404-477, 6.1.4:
Oayanca PUC-H. BeiBog 86-120, 160-182.
XapaKTCPpUCTHUCCKOTO YPaBHCHUA
Tema 2.4 VYpaBHEeHHE MaTepHATBHOTO 1
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U npaKTH4ec- pa3padoraH-
OCBOEHHUSI: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& =8| s8] 8¢ HBIX NOATOTOBKH | JJIEKTPOHHOI
MK = ZF| 27| 58§ p
o RS S| S S o0pa3oBaTelib- TpyaoeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JMOCTHKEHH S Z S S| = E I8 .
. ) S| &5 S0 TeXHOJIOTHi yacax) b B yacax)
KOMIIeTeHIHii = | BalES| O aY
Tema 2.5 VYpaBHeHHUE MaTepUAIBLHOTO 1
OamaHca PUB. BriBog
XapaKTepPUCTHYECKOTO YPaBHEHUS
Tema 2.6 VYpaBHEHHUE MaTEpUAIBLHOTO 1
OanaHca KPUC-H. BriBog
XapaKTEePUCTUUECKOTO YPaBHEHHSI
IIpakTnueckoe 3anaTHe Ne3 2
CocraBiieHue MaTepuaIbHOTO OanaHca
XMMHUYECKOTO PeaKkTopa
IMpakTnyeckoe 3ausaTHe Ned 5
Pacuer peakTopa H/€aibHOrO CMEIIEHHSI.
Pacuer peakTopa HEPHOJHIECKOTO
neiictBus. Pacder peakropa HaeanbHOrO
BBITECHEHHs. PacueT Kkackaga peakTOpoOB
UJIeaJbHOTO CMEILICHUSI
CamocrosiTeibHAas padoTa no 28
O0CBOEHUIO 2 pa3iena:
KOHTpoJIbHasA padora™
Hroro no 2 pazaeny 5 7 28
[IK 3. UTIK-3-2 IMogroroBka k nek- | TectupoBanue B Koncmekt
’ ! Pasnen 3 leranu peakropoB. TemnonepeHOC B XUMHUECKUAX PEaKTOPax .
HK-4, UIIK-4-1 oIuAM, TECTHPOBAHHUIO, | CUCTEME KNI
5 **
Tema 3.1 OOeuaiiky, KPBIMIKH THHIIA. 1 BemonHenne  3amannii | MOODLE
Martepuansl XUMHUECKUX PEaKTOPOB A CaMOCTOATEILHOU
paboThlI.
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0JIb3yeMBbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTUBHBIX U npaKkTuyec- pa3padoraH-
OCBOCHHS: o g E .
2 v 2 HHTEPAKTUB- KOl HOT'0
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
] o S g HBbIX NOArOTOBKH | 3JIEKTPOHHOT
IIK =P ] - = oo
% e .| 3 8 g oOpa3oBartesb (Tpynoem 0 Kypca
H  HHIHKATOPBI = s 2 EE| §E = 4 p pya yp
= o8|l g 20 HBIX KOCTb B (TpymoemkocT
JOCTHIKEHUS 2 S S s = = S & .
. o & 8= TeXHOJIOTHi yacax b B Hyacax
KOMIIeTeH I = |R& =8| 0 &Y ) )
1 ITonroroska K
Tema 3.2 TemnomnepeHOC B XMMHYECKUX IPaKTHICCKUM
peaktopax.  OHepreTHueckuid  OamaHc 3apsaTisiM. 6.1.3: C. 17-
XUMHUYECKOTO peakTopa 80, 165-212, 6.1.4:
126-153, 160-182
IIpakTnueckoe 3anaTHE NeS 2
OcHOBHBIE MPAHIUIIBL pacuera
[IEPEMELIUBAKOIIUX YCTPOICTB
ITpakruueckoe 3ausiTHe Ne6 2
CocraBiieHne YHEPreTHUECKOTO OanaHca
XUMHUYCCKOI'0 peaKkTopa
CamocrosiTeqbHast padoTa 1o
ocBoeHu1o 3 pa3iena:
KOHTPOJIbHas padoTa™
Hroro no 3 pazueny 2 4 27
HUTOI'O 3A KYPC 10 14 75
HUTOI'O no aucounaune | 10 14 75

*- BBITIOJTHSICTCS OJTHA pa00Ta U3 TPEX MO YKA3AHHIO TPEIo aBaTelIs

**-rectupoBanue B cucteme Moodle ogHokpaTHO 1O BceM TemMaM Kypca
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5 TEKYIIUA KOHTPOJIb YCHEBAEMOCTU W ITPOMEXYTOUYHAS
ATTECTALIMA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM HHbIe MAaTepUAJIbl, HeOOX0UMbIE IS
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TecTbl, MpoBOAKUMBIE Ha 3ekTpoHHOM Iardpopme Moodle na caiite [T HI'TY mo
azapecy: http://dpingtu.ru/Moodle..

Ilpumep 3a0anun ona camocmoamenbHoU padomsvl 00YUaArOUUXCA OYHOU PopMmbl 00yUeHus

1. B peakTope neanbHOro BBITECHEHUS IpU MpoBeaeHUH peakuun A — R + S nomnydena
crenenb mpespamenns Xa= 0.75 mpu ycnosun, uto Cao = 1.2 xmons/M3, cpemmee Bpems
npeosiBanus B peaktope t = 0.5 4. Onpenenure, Kakast CTENEHb PeBpaIeHus OyIeT JOCTUTHYTA
B PEAKTOPE UJICAIbHOIO CMEIIEHUs TPU TeX ke 3HaueHUsIX Cao u t.

2. CocTaBUTh MaTepHANIbHBIA OajlaHC MpOIecca CHHTE3a ATAHOJA MPSMOW THApaTaluei
STHJIEHa, MpPOTEKalolel B COOTBETCTBUM CO CIEAYyIOIIEH CXeMOW Mociel0BaTelbHO-
HapajyieNIbHbIX Peakiyid, MIPUBOAAIINX U K 00pa30BaHUIO OOOYHBIX MPOIYKTOB - TUITUIOBOTO
s¢upa 1 aneTanbpaeruia;

CH, =CH, + H,0 <> CH,CH,OH

A+Y & B

CH, =CH, +CH,CH,OH < CH,CH,OCH,CH,
A+B«C

CH,CH,OH <> CH,CH =0+H,

BoD+Z

€CJIM MOJBHBIM TOTOK IIETIEBOTO MPOJYKTa- 3TaHONa — cocTaBiser 360 KMoib/4, HaualabHOE
MOJIBHOE€ COOTHOILlIeHHE 3TuiieHa U Boubl 1:0,8 , cremens mnpeBpamenus stuineHa 5,0 %,
CEJICKTUBHOCTD TpoIlecca B ATAHOJ 10 3TujieHy 92 %, BeIxoa 1usTuioBoro 3¢gupa pasex 0,16 %.

3. Ilpomecc ommchIBaeTcsi peakiiueil BToporo nopsinka tama 2A — R ¢ KOHCTaHTOH
ckopoctn K= 2.5 M*/(xMomb-4).CKOPOCTh PACXOOBAHMS BEIIECTBA A ONICHIBACTCS YPAaBHEHHEM
ra = KCa?. Ucxomuas KOHIICHTpAIMsl BelecTBa A COCTaBiseT 2 KMOITb/M®. OGBEMHBIH pacxon
BemectBa A — 3.6 M%/u. CTenens nmpeBpalieHus no BemectBy A pasaa 0.8. Onpenenute 06beM
peaKkTopa MJI€aIbHOTO BBITECHEHUs, HEOOXOAMMBIM M JIOCTHMIKEHUS 3aJlaHHOW CTENeHU
IIPEBPALICHMUSL.

4. CocraBbTe MaTepHaJbHBIA U dHEpreTudeckuil OamaHc peakropa nosydeHus 1000 kr
OKHMCH 3THJIEHa OKHCIIEHHEM JSTHJIEHA KUCIOpOJOM Bo3ayxa. CTeneHb NMpeBpalleHusi 3TUJIeHA
cocraBisieT 90 %, cenekTUBHOCTH B OKHCH dTHiIeHa 80 %. [To6ounsiM ipoaykToM siBisiercst COy,
oOpa3zyronuiicst mpu cropaHuu TuiieHa. HayanbHoe MOJIbHOE COOTHOILLIEHUE KUCIIOPOJ : ATHIIEH
coctapimsier 2:1. IlpussaTh, 4TO OOBEMHAs MO KHUCIOpoja B Bo3ayxe cocrtaBiser 20 %,
octaigbHOe — a30T. [Iponecc mpoTekaeT B TpyO4aToM peakTope, 3allO0JIHEHHOM KaTalh3aTopoM,
npu nocrossHHOW Temmepatype 250 °C. Bsiaensromieecs TENIO OTBOAMTCA TEIIOHOCUTENIEM,
UPKYJIHMPYIOLUIEM B MEXTpPyOHOM MpOCTpaHCTBE peakTopa. [IpMHATH, 4TO TEMIOEMKOCTh HE
3aBHCHUT OT TEMIIEPATYPHI.
JlaHHBIE O AHTANBNUAM OOPa30BaHUS M TEIIOEMKOCTSM BEILIECTB IPE/ICTaBICHBI B
TabmuIe.
18


http://dpingtu.ru/

BemectBo AH ?298 , KKaJ1/MoJIb nggs kajr/(mois-K)
Kucmopon 0 7,02
Vraekucslii ra3 -94,052 8,874
Bona -57,798 8,023
DTHIIEH 12,496 10,41
OKHUCH dTUIEHA -12,19 11,50
A3sort 0 6,96

Ilpumep 3a0anusn 0na KOHMPOILHOU PadOMbL
0715 00yuawuxca 3a04HoI hopmul 00yueHUs
1. Hanumwure BbIpaKeHHE [UIsI CKOPOCTH pPACXOJOBAaHUSI PEAreHTOB U CKOPOCTH

00pa3oBaHus MPOAYKTOB MPU MIPOTEKAHUU CIIOKHOM peakluu:

Bapuant | Peakiuu

1 2A —D (ki)

D+B «>C+E (ko u k=)
A —E (ki)

2 2A+B 5D (k1)
D+C<«>E (kou k=)

3 A —2D (ki)

D+2B —C (k2)

A+B < 3E (ks u k3)

2. ITporekaer cinoxHas peakuus. Haliaure Xa, @p?, O™ u Nnp.

Bapuant | Peaknus YcnoBus
1 A+2B—D NA,0 = 2 MOJIB/JT
D+B—3C Na= 0,5 Monb/a
2A—E Nc= 0,3 MoJIB/II
Ng= 0,3 MOJIB/1
2 A—2D Na,0= 1 MoMB/1
2D+B—C Na = 0,3 Moub/a
A—E+2F Nnc= 0,1 Moin/1
Ng= 0,2 MOJIB/I
3 A—D Na0= 1 MoNB/I
2A+B—C Na= 0,2 MoJb/1
A—2E Nc= 0,2 MoJIB/JI
Ng= 0,2 MOJIB/I

3. Iloce HUTpOBaHUA TOIYOJIa U OTMBIBKM IIOJIyYEHHOH CMECH XHUAKas pEaKIMOHHAas
macca cogepxut 10 % Tomyona (mo macce), 65 % 2-uutponyona u 25 % 2,4-nuHUTONIyONA.
Onpenenure KOHBEPCUIO TOIYOJIA U CEIIEKTUBHOCTh 2-HUTPOTOIYOJIa U 2,4-TUHUTPOTOIyOA IO
TOILYOILy.
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IlepeyeHb BONPOCOB K 3a4eTy ¢ oneHkoii mo gucuuniune b1.B.0O/1.2 Pa3padorka
NPOMBIILIEHHBIX PEAKTOPOB OPraHU4YeCKOro CHHTe3a 1 HeprenepepadoTku
1.  Texuomoruyeckue KpuTepuu OleHKU 3((HEKTUBHOCTH MPOTEKAHUS MPOLecca B XUMHUYECKOM
peakrope.
Knaccudukanus XuMHYECKUX peaklui.
Xumunyeckas KuHeTuka. CKOpoCcTbh XMMUYECKOM peakLuu.
BiisiHMEe KOHIIEHTpALMK pEareHTOB Ha CKOPOCTh XUMUYECKON PEAKIUU.
Bunusiaue Temneparypsl Ha CKOPOCTb XMMUYECKOM pEaKIvy.
Knaccudukanus XuMHUECKUX PEaKTOPOB.
MogenupoBaHie XUMHUYECKHMX pPEAKTOpOB: TOHATHE 00 dJeMeHTapHOM o0beme U
JJIEMEHTApHOM MPOMEXKYTKE BPEMEHH, YypaBHEHHE MaTepuajbHOro OanaHca XUMHUYECKOTO
peakTopa (B 00IIIeM BUJIE) U €r0 aHAIU3.
8.  OOmas xapakTepuUCTHKa HUACATBHBIX MOJEJeH XUMHUYECKHUX PEaKkTOpOB (IOMyLIeHHs 00
UJCANBHOCTH, XapaKTep H3MEHEHMsI [1apaMeTpoB B 3aBUCUMOCTH OT 00beMa peakTopa U OT
BPEMCHH).
9.  VYpasuenue marepuanbsHoro 6ananca PUC-H. BriBox XxapakTepucTUYECKOTO YpaBHEHHUSI.
10. VYpaBuenue matepuanbHoro 6ananca PUC-I1. BeiBoa XapakTepucTUYECKOTO YpaBHEHHS.
11. VYpaBuenue marepuanbHoro 6ananca PYB. BbiBoj XxapakTepucTUYECKOro ypaBHEHUS.
12. KPUC-H: xapakTepucTika, Ha3HaueHue. Y paBHeHUEe MatepuanbHoro 6ananca KPUC-H.
13. CpaBuenue >3pPeKTHBHOCTH PaOOTHI XHMUYECKHX PEAKTOPOB.
14. Cratuctuueckue MOJIeIH XUMHUYECKIX PEaKTOPOB.
15. [eramu peaktopoB. OOeuaiiku, KPBIIIKA U THUINA.
16. Marepuasibl XUMHUYECKHX PEAKTOPOB.
17. TennonepeHoc B XMMHUYECKUX PEAKTOPaxX. DHEPreTUUECKUN OalaHC XUMUYECKOTO PEaKTopa.

Noakown

5.2. Onucanne nmoka3saTesell 1 KpHTepHEeB KOHTPOJS yCIHeBAEMOCTH, ONMHCAHUE IIKAJ
OLIEHMBAHUS

Jlst OlleHKH 3HaHWM, YMEHMIA, HaBBIKOB U (POPMUPOBAHUS KOMIIETCHIIUU 0 JUCIUILTAHE
npuMeHseTcs 0aTbHO-PEUTHHTOBAsT CHCTEMa KOHTPOJISI M OIICHKU YCIIEBAEMOCTH 00yYarOIINXCs
OUYHOM (OpPMBI U TpaJAMIIMOHHAS CUCTEMa KOHTPOJIS U OIEHKH YCIEBAEMOCTH OOYYaroIIuXcs
3a0uHON (popmbl. OcHOBHBIE TpeOOBaHUS OATBHO-PEUTHHTOBOM CHUCTEMBI 0 JUCIUIUIUHE U
IIKaJIa OIICHUBAHUS MPUBEACHBI B TabnuIax 7 u 8.

Tabmauma 7
TpeGoBanus 6aJIbHO-PEHTUHIOBOM CHCTEMBbI MO INCHUILIHHE

Maxkcumanbleie Oamnel 3a monsup | Lltpadubie
KomnuaectBo
paboThI 0asIbI
Buast pabot MOJIBUJIOB
1 2 3 3a HapyleHue
paboThI
CPOKOB C/1auu
TectupoBanue 1 20
BeImonHeHe KOHTPONBHBIX | 3 10 10 10
pabor
Brimonnenuii 3amanuii s | 3 11 11 11 Jlo 3 3a 3agaHue
CaMOCTOSITETTFHON PabOTHI
Ilocenenue 3ansaTuil 17
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Kputepuu oneHuBanus pe3yibTaTa 00y4eHus Mo JMCUUIJIMHE U IIKAJA OlleHUBAHUS

Tabmuna 8

Kputepun onennBannsi pe3yJibTaToB 00y4eHUs!

Onenka Onenka Onenka Onenka
Ko u Kon n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopouo» / «OTJIUYHO» /
HaHMEHOBAHHE UHAMKATOPA JOCTUKCHUS / «HE 3a4TCHO» «3a4YTEHO» «3aYTEHO» «3a4TECHO»
KOMIIETCHITHH KOMIETCHIUH 0-54% 55-70% 71-85% 86-100%
OT Max peUTUHIOBOU OT Max pEeUTUHTOBOM OT Max pEeUTUHTOBOM OT Max pEUTUHIOBOU
OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIIEHKH KOHTPOJIS

IK-3. Croco6en | UIIK-3-2. Wsmenser | MznoxeHune yaeOHOTO ®parmMeHTapHeIe, 3Haer wmatepuan Ha | Meer Timy0Ookue 3HaHHS
OCYIIECTBIISTh TEXHOJIOTHUECKHI PEXUM | MaTepuaia OecCUCTEMHOE, | TOBEPXHOCTHBIC 3HAHMS MO | AOCTATOYHO XOPOLIEM | BCETO MaTepuana
TEXHOJIOTHUECKOE U | OOBEKTOB MO pe3ysibTaTaM | HEMOJHOE, HEe 3HAeT OCHOB | OCHOBaM pa3paboTKH | ypOBHE; CTPYKTYpBI JTUCIUILTUHBL;
OpTaHU3alMOHHO- 71a00paTOPHBIX AHAJIM30B U | Pa3pabOTKH MIPOMBIIIITIEHHBIX MIPECTABISIET OCBOMII HOBaLUH
YIPaBIEHYECKOE aHaIM3a MoJeNeH. MIPOMBIIIJICHHBIX PEAaKTOPOB | PEaKTOPOB OPraHUYECKOro | OCHOBHBIE 3a7a4uMl B JEKIMOHHOTO0 Kypca IO
COTIPOBOXKIEHUE OpraHWYEeCcKOTo CHHTE3a U | CHHTE3a U | paMKax IOCTaHOBKH CPaBHEHHIO C
MOJTHOTO UK HedTenepepadoTKy, He | HedTernepepabOTKH. neneii  u BbIOOpa| yuyeOHOW  JHUTEpaTypow;
MIPOU3BOJCTBA MOKET W3znoxeHune nomyyeHHbIX ONITUMAJIbHBIX H3JI0KEHNE MOITY4YEHHBIX
OpPraHMYECKUX WCTONB30BaTh MX B paMKax | 3HaHUH HEMOJHOE, OJHAKO | CIOCO0OB uX | 3HaHUH MIOJTHOE,
BEIIECTB [IOCTAaBJIEHHBIX I[eJe W | 3TO  HE  MPEnsATCTBYET | TOCTHKEHHUS. CHUCTEMHO€; JIOIYCKaloTCs
[1IK-4. Crocoben | UITIK-4-1. PazpaOateiBaer | 3a7a4, 4YTO MNPENATCTBYET | YCBOCHHIO IOCIEIYIOIIErO €JIMHUYHbIC OIIIIOKH,
MPOEKTHPOBAThH TEXHUYECKYIO YCBOGHHIO  TOCJHENYyIOIIEro | Matepuana. JlomyckaroTcs CaMOCTOSITETTHHO
TEXHOJIOTHYECKHE JIOKYMEHTAIIHIO MaTepuaa OTJIENbHbIE CYIIECTBEHHbBIE UCTIpaBIIsieMble npu
LUKJIBI TIPOU3BOJICTBA | TEXHOJIOTHUECKUX omKOKY, WCHpPABICHHBIE C cobece0BaHUN
u pabortath ¢ | mporueccoB MOMOILBIO TpETnoAaBaTesl.

HAay4YHO-TEXHUYECKOU
JIOKyMEHTaluen B
00J1acTH TEXHOJOTHH
MIPOU3BOJICTBA
OpraHUYECKUX
BEILECTB

3aTpyaHEeHUS
(dhopMyIHpOBaHIH
OCHOBHBIX TOJOXEHUI W
UX TIPUMEHEHUH

pu
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Tabmauma 9
Kpurtepun onenuBanuns

Ouenka Kpurepum oneHuBaHus

OIICHKY «OTJHMYHO» 3aCIy)XKUBaeT OOYyYalOIIMiCsA, OCBOMBIIUIN 3HaHUS,

YMEHHs, KOMIIETEHIIMM W TEOPETHUECKHH MaTepuan 0e3 MpOoOeIoB;

BHITIOJTHUBIIUN BCE 3aJaHUs, MPEeIyCMOTPEHHBIE Y4YeOHBIM IITaHOM Ha

BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTHUYECKUE HABBIKA MPOPECCHOHAIEHOTO

MIPUMEHEHUS] OCBOSHHBIX 3HaHUH COPMHUPOBAHBI.

CpenHnii ypOBeHb | OLIEHKY «XOPOIIO» 3aCIy)XHUBAeT OOYYAIOIIUICS, MPAKTHYECKH ITOJTHOCTHIO
«4» OCBOMBIIMN 3HAHUS, YMCHHUS, KOMIICTCHIIMM MU TCOPETUUYCCKUU MaTepual,

(xopo110) - 3auTeHO | y4eOHbIC 33JaHMs HE OICHEHBI MAaKCUMAJIBHBIM YHCJIOM 0aJUIOB, B OCHOBHOM

c(hopMHpoBa MPaKTHIECKHE HABBIKH.

Bricokuii ypoBeHb
«5»

(OTINYIHO) - 3aYTEHO

[Toporossrii OLICHKY «Yy/JAOBJIETBOPHUTEJIBHO» 3aCIyKUBACT OOyYarOMIMICS, YaCTHYHO C

YPOBEHB «3» npobenaMyu OCBOMBIIWE 3HAHHSA, YMEHHUS, KOMIIETCHIMH W TEOPETUYECKUU

(ymoBmeTBOpUTENh- | MaTepuai, MHOTHE yueOHbIe 3a/JaHus J1U00 HE BBITOIHUI, TUOO OHU OIICHEHBI

HO) - 3a4TE€HO yuciaoM OaigoB ONM3KMM K MHHHUMAaJIbHOMY, HEKOTOpBIE IPAKTHYECKHE

HaBBIKK HE C(HOPMHUPOBAHEI.
MuHUMaNBHBII OIICHKY «HEYAOBJIECTBOPHUTEIHHO» 3aCITy’KUBAET 00YUaIOIIHIACS, HE OCBOUBIIHN
YPOBEHB «2» 3HAHHA, YMEHUS, KOMIIETEHIINH U TEOPETHUECKUIT MaTepra, yaeOHbIe 3aJaHus
(HEYMOBNETBOPH- | ye pimonHu, MPaKTUIECKUE HABBIKA HE C(HOPMHUPOBAHBI.
TEILHO) — HE
3aYTEHO

6. YYEBHO-METOJNWYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHasi imTeparypa

6.1.1 YapsHoB B.M. Xumunyeckue peaktopbl u mneuu: ydeOHoe mocobue. H.Hosropon.:
Huxerop. roc. rexH. yH-T, 2006. 201 c.

6.1.2 Jlebenes H.H., Manakos M.H., IlIsery B.®. Teopuss XuUMHUECKHUX MPOIECCOB OCHOBHOTO
OpraHMYecKoro 1 Heprexumuueckoro cuTesa. M.: Xumus, 1984. 376 c.

6.1.3 JleontneBa A. 1. O6opynoBanue xumMuueckux npousoacts. M.: KonocC, 2008. 479 c.
6.1.4 CmupnoB H.H. Xumunueckue peaktopsl B IpuMmepax M 3agadax: yuyeOHoe mocooue. JI.:
Xumus, 1986. 224 c.

6.1.5 T'enxkun A.D. OOopynoBaHHME XMMHYECKHMX 3aBOJIOB: yueOHoe mocoOue. M.: Bricmias
mkona, 1986. 280 c.

bubnuoreunsiii GoHA YKOMIUIEKTOBAH MEYaTHBIMU M3JaHUSAMU M3 pacueTa HE MeHee
0,25 sx3eMIuIsipa KaXI0T0 U3 U3JJaHUH, YKa3aHHBIX HIDKE HAa KaXKI0T0 00YUaroIerocst U3 4ucia
JIUII, OAHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOINIYIO JUCHUIUIIHNHY (MOIYJIb).

6.2. Meroanyeckue yKazaHHus, PEKOMEHAAIMH M IpPyrue MaTepuajibl K 3aHATHAM

6.2.1 Meroauueckue peKOMEHJALMU MO OpraHU3alui U IUIAHUPOBAHUIO CaAMOCTOSTEINb-
HOHM paboThl cTyAeHTOB To aucuumuinae. [IpuHater YdeOHo-MeToanmdeckuM coBetom HI'TY
uM. P.E. AunekceeBa, mporokon Ne 2 or 22 ampens 2013 r. DOnekTpoHHBI ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pd
£220.

22



7 THO®OPMAIIMOHHOE OBECHHEYHEHUE JUCIUIIVINHbI

Y4eOHBI mpomecc 1O  JUCIHHMIUIMHE  O00ECleYeH  HEOOXOJMMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHIEMOro MPOrpaMMHOr0 OOecreueHusi, B TOM 4YHCIie
OTEUYECTBEHHOT0 IMPOM3BOJICTBA (COCTaB MO JUCLUMIUIMHE ompeneneH B Hactosed PII u
MO/JIC)KUT OOHOBJICHUIO MPU HEOOXOIMUMOCTH ).

7.1. Ilepeyenb HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HI/ICHI/IHHI/IHa, OTHOCHUTCA K I'PYIIIC OUCHHUIUVIMH, B paMKaX KOTOPBIX IIPCAIOJaracTcs
HCIIOJIB30BaHUC I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTHI KaK BCIIOMOIraTeIbHOIO HHCTPYMCHTA.

I/IH(I)OpMaLII/IOHHbIe TCXHOJIOTUH MMPUMCHAIOTCA B CICAYIOIMHNX HAIIPABJICHUAX: IIPU IOATOTOBKEC U
Oq)OpMJ'IeHI/II/I OTYCTOB O IMPAKTHYCCKUX 3alaHHAX, BBIIIOJIHCHUHN SaI[aHI/Iﬁ JJIA CaMOCTOSITEIbHOM

paboThL.
Tabmuua 10
IlepeyeHb 31eKTPOHHBIX OMOJIMOTEYHBIX CUCTEM

Ne HanmenoBanue 3bC Ccebliaka k 9bC

1 | KoHcynbTaHr cryaeHTa http://www.studentlibrary.ru/

2 | Jlanp https://e.lanbook.com/

3 | BupryanpHas kamwkHas nojaka HTB HI'TY | http://cdot-nntu.ru/snektponnas 6ubimoreka
4 | Uudopmarnmonnas cucreMa "Exunoe okao | http://window.edu.ru/

JocTyna K o0pa3oBareabHbIM pecypcam”

7.2. IlepeyeHb JWIEH3MOHHOTO W CBOOOJAHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
obecneyeHusi, B TOM YHCJIe 0TEYeCTBEHHOr0 MPOM3BOACTBA, HEOOXOAMMOIO /ISl OCBOEHHS

AMCUUTIMHBI
Tab6muma 11
IIporpammuoe obecnieuenne

Ne HpOFpaMMHOC 06ecneqelme, HCIIOJIB3YEMOC B HpOFpaMMHOC odecmeyeHue CB060)1HOF0

n/n YHHBEpPCHTETE HA JOTOBOPHOIl OCHOBE pacnpocTpaHeHus

1 Microsoft Windows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, mnoammcka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

4 Koncynbrant [Lnroc PTC Mathcad Express

https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPOPECCHOHATBHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B tabnune 12 ykasaH nepedyeHb NpoQecCHOHATBHBIX 0a3 TaHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecnedeH JoCTy (yAaaeHHbINH JOCTYII).
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru

Tabmuua 12

Hepeqeﬂb COBPEMEHHBIX npo@eccuonanbnmx 0a3 JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIX
CIIPAaBOYHBLIX CUCTEM

HaumenoBanne npogeccnoHaILHOM 0a3bl

Joctyn k pecypcey (yAaJIeHHBIH JOCTYM €

lij‘('r'l JAaHHBIX, HTH(POPMAIHOHHO-CIIPABOYHOM YKa3aHHEM CChUIKM/I0CTYN M3 JIOKAJIbHOM
CHCTEMBI ceTH YHMBEpPCUTeTa)

1 2 3

1 ba3a qaHHBIX CTAaHIAPTOB M PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
II 0 .

2 €peeHh MPOPECCHONAILHBIX 6a3 JAMHEIX I https://cyberpedia.su/21x47c0.html
nHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM

3 Wuctpymentsl u  BeO-pecypchl it BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CripaBoyHas IIpaBoBas cucremMa .

4 JIOCTYT U3 JIOKAJLHOU CETH
«KoncynprantlLmocy

8 OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JIUIL C OB3

B rtabmune 13 ykazaH mepeueHb 0Opa3oBaTEIbHBIX PECYPCOB, UMEIOMIMX (OPMBI,
alalTHPOBAHHBIC K OTPAHUYCHUSM HX 3/I0POBBsI, & TAKXKE CBEICHUS O HATMYMU CICIHATbHBIX
TCXHUYCCKHUX CPCACTB O6y‘~I€HI/I$I KOJUICKTUBHOT'O U MHAWBUAYAJIbHOI'O ITOJIb30BAHHA.

Tabmauua 13

O6pa3oBaresibHbIE pecypchl 1Jisi HHBaauaA0B 1 i ¢ OB3

Ne Ilepeuenb 00pa3oBaTeJLHBIX PECYPCOB, CeeeHus1 0 HATUYHMHA CIEeNHATLHBIX
MPUCIOCO0TEHHBIX IS UCTOJIL30BAHUS TEeXHUYECKHUX CPEACTB 00yUeHust
uHBaIuAaMu 1 aunamu ¢ OB3 KOJIJICKTUBHOI'0 1 MHAUBUAYAJILHOI0
M0JIL30BaAHUSA
1 | ObC «KoHCYNbTaHT CTyIEHTa» 03BYYKa KHHT U YBEIHYCHUE MpUPTA

9BC «JIaubp»

CIienyaJIbHOC MOOHIILHOE IIPUIIOKCHUC -

2 CHUHTE3aTOP PeUH, KOTOPBIH BOCIIPOM3BOJUT
TEKCThI KHUT ¥ MEHIO HaBUTalluU

BepcHs JIs CIA00BUISITUX

3* OBC «IOpaiity

Cornacno ®@enepanbHoMy 3akoHy 00 obpazoBanuu 273-O3 ot 29.12.2012 r. cr. 79, n.8
"l[IpodeccuonanbHoe oOydeHne ©  mpodeccHoHambHOE 00pa3oBaHUE  OOyYarOUIUXCS  C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI OCYILECTBIISIFOTCS Ha OCHOBE 00pa3oBaTeIbHbIX
IporpaMM, aJanNTHPOBAaHHBIX MPH HEOOXOAUMOCTH [UIsi OOydeHHUs YKa3aHHBIX oOydarommxcs'.
AOII pa3pabaTbiBaeTCsl MO KaX/10i HAIPaBIE€HHOCTH MPH HAJIMYUM 3asBJICHUI OT 00yyaromuxcs,
ABIIAIOIIMXCSl MHBANMKMIaMu WK unaMu ¢ OB3 U n3bgBUBIINX KellaHue 00 00y4eHUH MO JaHHOMY
TUIy 00pa30BaTEeNbHBIX IPOTPAMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME, HEOBXO/JUMOE J1JIs1

OCYIECTBJIEHMS OBPA30OBATEJILHOI'O MPOLIECCA o
JTUCHUIJIMHE
yqe6HBIC ayJJuTOprun IS MPOBCACHUA 3aHATUU 110 JUCHHUITIIIMHEC, OCHAaIICHBbI

000pyI0BaHHUEM U TEXHUYECKHUMH CPEACTBAMU OOYUEHHUS.
B tabnuue 14 nepeuncieHs:
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

- y4eOHbBIE ayJIMTOPHH VISl TIPOBEICHUS YUCOHBIX 3aHATHN, OCHAIIICHHBIE 000PYI0BaHUEM
U TEXHUYECKUMU CPEACTBAMU OOYICHHUS;
- TIOMEIICHUS I CaMOCTOSTENHHOW paboThl OOYYaIOMIUXCS, KOTOpPHIE OCHAIICHBI
KOMIBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOJKIKOYEHUs K ceth «HHTepHeT» U
obecrieueHueM JIOCTYIIa B 3JEKTPOHHYIO WH(OpMaIMOHHO-00pa3oBaTenbHy0 cpeny JITN

KJIacC - MOMEIEHNE ISt
CPC, KypCOBOTO
MPOEKTHPOBAHUSI
(BBITIOJTHEHUS] KYPCOBBIX
pabot), Huxeroposckas
00:1., T. [I3epxuHCK, yiI.
laiimapa, 1. 49

ITa, 2 I'6 O3Y, monutop Acer
17 — 4 mr.

IIK monakimoueHsl K CETH
«MHTepHeT» W obecreyuBaroT
JOCTYT B AJIEKTPOHHYIO
nHPOPMALUOHHO-
00pazoBaTeNLHyI0 cpemy
YHHUBEPCUTETA

DreamSpark Premium)

HITY.
Tabmuua 14
OcHaleHHOCTh Ay IMTOPUI M IOMEIeHNH ISl CAMOCTOSITE/IbHOM
padoThl 06yuyawmuxcs M0 JUCHHIJIMHE
Ne HaumenoBaHue OcHaleHHOCTb ayTUTOPHii IlepeyeHb TUIIEH3UOHHOIO
ayJAUTOPUH 1 noMenleHui u nomMenleHui NMPOrpaMMHOI0 odecneveHms.
noMeuleHui 1Jist JJISl CAMOCTOSITEIbHOM PexBHU3UTHI NOATBEPKIAIOIIETO
CaMOCTOSITeJILHOM padoTsI AOKYMEHTa
padoThI
1 2305 Aymurtopus nns | KoMImexT neMOHCTpalnoHHOTO
JIEKIIUOHHBIX 3aHATUI 000pYIOBAHHUS:
Hwuxeroponckas 06., . | 11K, c BBIXOJIOM Ha
J3epKUHCK, yII. MYJIbTUMEAUNHBIA IPOEKTOpP, HA
latinapa, 1. 49 6aze Intel Pentium G4560 3.5
I'ru, 4 I'c O3V, monutop 20’ —
.
MynbTUMEIUUHBIA  OPOEKTOP
Epson- 1 w;
Okpas — 1 mrT.
2 1234 Kommiext memoncrpanuonHoro | ¢ Microsoft Windows 10 [domamiuss
HayuHno-TexHn4eckas 000pYIOBAHHUS: (nmoctaska c [1K)
oubmmorexa TN TK, c BBIXOJIOM Ha | « LibreOffice 6.1.2.1. (cBo6oanoe I10)
HI'TY, ctynendeckuit MYJIbTHMEIMHHBIN IIPOCKTOP, HA | o Foxit Reader (cBoGoxuoe I10);
YUTAILHBIN 34T O0ase Intel Pentium G4560 3.5 | . 7-zip s Windows (cBoGosoe I10)
Huxeroponckas 00i., r. | I'ri, 4 I'6 O3Y, monuTop 20° —
J3epKUHCK, Y. L.
laitnapa, 1. 49 MynbTUMEIUUHBIA  OPOEKTOP
Epson- 1 m;
Okpan — 1 mrt.;
Habop y4eOHO-HaTJISTHBIX
mocoOmi
3 1443a  xommsrotepusiit | [IK nma 6ase Intel Celeron 2.67 | ¢ Microsoft Windows 7 (moamucka

» Apache OpenOffice 4.1.8 (cBoGoxnoe

110);

* Mozilla Firefox (cBo6omuoe I10);

* Adobe Acrobat Reader (cBoGomnoe

110);

* 7-zip nst Windows (cBoboanoe I10);

* Koncymprantllmoc  (I'TIJ

No

0332100025418000079 ot 21.12.2018);
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10 METOJIMYECKUE  PEKOMEHJALMU  OBYYAIOUIUMCSI IO
OCBOEHMIO JUCLHUIIAHBI

10.1. O6mme MeToaM4YeCKHEe PeKOMEHAAUMH /JIA OOy4YAIOUIUXCS IO OCBOEHHIO
AUCHUILINHBI, 00pa30BaTe/IbHbIE TEXHOJIOTUH

JlucuuiuinHa — peajau3yercs  MOCPEJACTBOM  IPOBEJICHUS  KOHTAKTHOW  paboOThl €
oOyyatonuMucs (BKIIIOYasi MPOBEACHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThI 00YYAIOIINXCS M TPOMEKYTOYHOH aTTeCTaIiu.

KonTakTHas pabora: aynuTopHas, BHEAYJUTOPHAS, a TAKXKE MPOBOJUTHLCS B DJIEKTPOHHOMN
nH(popMaImoHHO-00pa3oBaTeIbHOM cpesie yHuBepcurera (nanee - DMOC).

[IpenogaBanvie  AWCHMIUIAHBI ~ BEAETCSA C  NPUMEHEHHEM  CIEAYIOIUX  BUJOB
00pa30BaTeIbHBIX TEXHOJIOTHIA:

- OAJITEHO-PEUTHHTOBAsI TEXHOJIOTHUS OIICHUBAHUS;

- TeKYIIUA KOHTPOJIb 3HaHUH B (popme TectupoBanus B cpeae MOODLE.

[Ipu  mnpenomaBaHWu  TUCHUIUIMHBI ~ «Pa3paboTka  TPOMBINUICHHBIX  PEaKTOPOB
OpPraHWYeCKOT0 CHUHTe3a H  HedTernepepaboTKU»,  HCIOJIb3YHOTCS COBPEMEHHBIC
00pa3oBaTelIbHbIC TEXHOJIOTUH, IO3BOJISIONINE IOBBICUTh AKTHBHOCTh OOYYAIONIUXCS IIPH
OCBOCHHMH MaTepHaja Kypca M IpeJOCTaBUTh UM BO3MOXKHOCTh 3()(HEKTUBHO peann30BaTh 4achl
CaMOCTOSITCIIbHON pabOTHI.

Bech neKIMoOHHBIN MaTepuall Kypca COIMPOBOXKIACTCS KOMIBIOTEPHBIMU IPE3CHTAIUSMH,
B KOTOPBIX HATJSAHO TPEMOJHOCATCS MaTepwall PasuYHBIX Pa3AeiioB Kypca, 4TO  J1aeT
BO3MOYKHOCTh OOCYJIUTh MaTepHal ¢ OOYYArOIIMMHUCS BO BPEMs YTCHUS JICKIIUH, aKTHUBUPOBATH
WX JEATCIILHOCTh MPU OCBOCHHUH MaTepuajia. MaTepuaibl JICKIIMI B BHJIE CIAHI0B HAXOISATCS B
cBoboanoM nocrymne Ha B cucteme MOODLE u MoryT ObITh MOJy4Y€HBI 10 YTCHHS JEKIUH U
popabOTaHbl 00YYAOIIUMHUCS B XO€ CAMOCTOSTEIILHOM PabOTHI.

Ha nexkuusax, NpakTHYECKHX 3aHATHUSX pPEaTU3yIOTCS WHTEPAKTHBHBIE TEXHOJOTHUH,
MPUBETCTBYIOTCS BONPOCHI W OOCYXKIEHUS, HWCIONB3YeTCsS JTHMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO/JI, TEXHOJIOTHS pabOThl B MaJIbIX TPYIINAX, YTO MO3BOJSET 00YyJAIOIIUMCS TPOSIBUTH ce0sl,
MOJTyYNUTh HABBIKM CaMOCTOSITEILHOTO W3YyYEHHUs MaTepuajia, BBIPOBHITH YPOBCHb 3HAHHWH B
rpymrme.

Bce Bompockl, BO3HUKIIHE TPU CAMOCTOSITEILHOW paboTe HAJ JOMAIIHUM 3aJlaHueM
MoIPOOHO Pa3dUpaIOTCs HAa MPAKTUUECKUX 3aHATHUSX U JEKIHsIX. [I[poBoasSTCS UHIUBUIYaTbHBIC
U TPYNIOBBIE KOHCYJIBTAIIMH C WCIIOJIb30BAHUEM KaK BCTpPed C OOyYaOIUMHUCS, TaK |
COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOJOTHH (DICKTPOHHAS [T0YTA).

MHumupyeTcsi akTUBHOCTh OOYYaIONTUXCS, MOOMIPSICTCS 3aJaHHUE JIFOOBIX BOIMPOCOB IO
MaTepuany, MPAKTUKYeTCs HMHAWBHIyalbHBI OTBET Ha  BOMPOCH  OOydYaromerocs,
PEKOMEHIYIOTCS METOJBI YCIEIIHOTO CaMOCTOSITEIIBHOTO YCBOCHHS MaTepuajia B 3aBUCUMOCTH
OT ypOBHs ero 6a30BOi MOJATOTOBKH.

JIist OlleHKH 3HAHWKA, YMEHHWH, HABBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMITETECHITUH
MPUMEHSIETCS 0ATbHO-PEUTHHIOBAasI CUCTEMAa KOHTPOJISL U OIIEHKH YCIIEBAEMOCTH O0YYarOIINXCS
B TIPOIIECCE TEKYIIETO KOHTPOJIS.

[TpomexxyTouHasi aTTecTalus IPOBOAUTCA B opMe 3adeTa C OLIEHKON C Y4eTOM TeKyIei
yCIIEBaCMOCTH.

Pe3yabTaT 00yuyeHus1 cunTaercsi c)OPMHUPOBAHHBIM HA MOBBLINIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIEp)KaHWEe Kypca OCBOSHO IOJHOCThIO. IIpw YCTHBIX coOeceqoBaHMsIX
0o0y4Jaromuiicss UCYEPNIBIBAIOIE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH H3JIaraeT ydeOHBIH
MaTepuai; CBOOOJHO CIpaBJISCTCS C 3aJadaMH, BONPOCAMH W JIPYTUMHU BUJAAMH 3aJIaHUMH,
UCIIONIB3YET B OTBETE AOMOJHUTENbHBIN Marepual. Bce mpenycMoTpeHHble paboueil ydeOHOit
POrpaMMOM  3a/JlaHHs BBITIOJHEHBI B COOTBETCTBUM C YCTAHOBJIICHHBIMH TPEOOBAHUSIMH,
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oOydaromuiics  CrocoOeH  aHAJIM3UPOBaTh  IOMYYEHHbIE  pEe3yibTaTbl,  IPOSBISAET
CaMOCTOATCIIBHOCTD ITPU BBITTIOJITHCHUN SaHaHHﬁ.

Pesyabrar 00ydeHusi cuuraercsi C(pOpMHUPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COAEpP)KaHWE Kypca B OCHOBHOM OcCBOeHO. [Ipu yCTHBIX coOecenoBaHUsIX
oOydaromuiicss mocae0BaTeIbHO U3JIaraeT y4yeOHbI MaTepuall; Mpu 3aTPyAHEHUSX CHOCOOEH
[I0CJI€ HABOJSIMX BOIIPOCOB MPOJIOJIKUTH 00CYKIEHUE, CIPABIAETCS C 3aJladyaMU, BOIIPOCaMU U
IPYTMMH BHJIaMU 3aJlaHUl, TpeOyIOIUX MPUMEHEHHs 3HaHHI; Bce NMpeayCMOTpeHHbIe padoueit
y‘-IG6HOﬁ HpOI‘paMMOf/’I 3aaHus BBIIIOJIHCHBI B COOTBCTCTBHUU C YCTAHOBJICHHBIMHA Tpe6OBaHI/I$IMI/I,
oOydaromuiicss  crocoOeH  aHaJW3UpOBaTh  MOJIYYEHHbIE  PE3yJbTaThl;  IMPOSBISAET
CaMOCTOATCIIbBHOCTD ITPU BBITIOJIHCHUHN 3a;[aH1/1ﬁ

Pe3yabTar oOyueHHsI CUHMTAaeTCsi Hec()OPMHPOBAHHBIM, €CIIM OOYyYAaIOMIUKCA TIPH
BBITOJIHCHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHWUN y4eOHOro MarepHala, JOIyCKaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBINOJNHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BBIIIOJIHCHHBIX SaﬂaHI/If/’I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KaueCTBO HUX BBIMIOJHEHUS OLEHEHO YMUCIOM OajIOB HIDKE TPEX MO OLECHOYHOU
CUCTEME, YTO COOTBETCTBYET JOIOPOrOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus AJisl 3aHATHH JEKIIHOHHOIO THIIA

JIexuMOHHBIN KypC IIPEANOIaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTU4YeCKOro IjaHa. B Xoae JIEKIMOHHBIX 3aHATUI pacKpbIBalOTCS 0a30BbIE BOIPOCH B
paMKax KakJI0W TeMbl JAUCHUILUIMHGI (Tabnuia 5 u 6). O003HaYal0TCs KIFOYEBbIE ACTIEKTHI TEM, a
TaKXKe JeJaroTcsd aKIEeHThl Ha Haubojiee CIOKHBIE M BaXKHBIE IIOJIOKEHUS H3y4aeMOro
Marepuaia. Marepuansl JIEKIUK SBISIOTCS OMIOPHOW OCHOBOM JIJIsl IOJATOTOBKU OOYYAOUINXCS K
IOPAaKTUYECKUM 3aHATUSAM U BBINOJHEHUS 3aJaHUN CaMOCTOATENBbHOM paboThl, a TaKke K
MEPONPUITUSIM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U NPOMEXYTOYHOM aTTeCTaluu 110
JUCLIUILINHE.

10.3. Meroauyeckue YKa3aHWUsl 1O OCBOGHHI) [MCHMUIUIMHBI HA 3aHATHUIX
CEMHHAPCKOTo THIA

[IpakTuueckre  3aHATHS  MPEACTABISAIOT  COOOM  JAeTaluu3aluio  JEKIMOHHOTO
TEOPETHUECKOT0 MaTepuaia, MPOBOASATCS B IEISIX 3aKpEIUICHUS Kypca U OXBaTBHIBAIOT BCE
OCHOBHBIE paznensl. OcHOBHOW (opmoil TpoBeAeHHS  MPAKTHUECKUX 3aHATUN SBISETCS
obcyxaeHue Haubosiee MPOOJEMHBIX U CIOXKHBIX BOIPOCOB IO OTACIBHBIM TeMaM, a TaKkKe
peleHue 3a7a4 u pa30op MpUMEPOB M CUTYAIlHi B 8y IUTOPHBIX YCIOBUSX.

[IpakTnueckue (ceMUHapCKHUE) 3aHATHS oOydaroumxcs o0ecrneunBaroT:

- MPOBEPKY ¥ YTOUYHEHUE 3HAHUM, TOJYYEHHBIX Ha JICKIUAX;

- TOJyYeHWE YMEHUW W HABBIKOB COCTABJIEHHUsS JOKJIAJ0B M COOOIIECHUN, OOCYXICHUS

BOIPOCOB 10 Y4eOHOMY MaTepHany TUCIUIUINHEI,

- MOJBEJCHUE WUTOrOB 3aHATHUNA MO PEUTHHIOBOM CHCTEME, COTJIACHO TEXHOJIOTHMYECKOU

KapTe AUCLMILIUHBIL.

10.4. MeToauyecKue yKa3aHHs M0 CAMOCTOSATEILHOM padoTe 00yYaommxcs

CamocTtosTenbHass pabora oOecnedrBaeT MOATOTOBKY OOydaroluxcs K ayJUTOPHBIM
3aHATHSIM U MEPONPHUATUSAM TEKYILIErOo KOHTPOJI U MPOMEKYTOUHON aTTECTallMH 110 U3y4aeMou
JUCHUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIOTCS B aKTHMBHOCTH OOydarolIMXCs Ha
3aHATUSAX U B KAYECTBE BBIMOJHEHHBIX 33JaHUH JIJIsl CAMOCTOATENbHOM paboThl U APYruX Gopm
TEKYIIET0 KOHTPOJIS.

[Tpy BbIMONHEHUM 3aJaHUI TSI CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepHaIOB JIEKIMM IO KaXIOH NPONHIEHHOM TeMe, a TaKKe H3yYeHHUE PEKOMEHIYEeMOH
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JUTEpaTyphl, peacTaBieHHon B Pazaene 6.

B mpouiecce camocTosTenbHON paOOThI MIPU U3YYCHUH AUCIUILIMHBI 00yYaroONnUuecss MOTYT
paboTaTh Ha KOMIIBIOTEpPE B CHEIUAIM3UPOBAHHBIX AYJUTOPHSIX JUISI CAMOCTOATEIHHONU paboThI
(rabmuma  14). B aymuTtopusx UMeeTCcsl  JIOCTyll  d4epe3  HMH(OpMAIMOHHO-
TEJIEKOMMYHUKALIMOHHYIO ceTh «HTepHeT» K 31IeKTPOHHOI MH(POPMAIIMOHHO-00pa30BaTeIbHOM
cpene ynuBepcuteta (OUMOC) wu snexrponHoi Oubmmoreunoit cucreme (ObC), rme B
JJIEKTPOHHOM BHUJE PAcCIoaraloTcsi yueOHble M y4eOHO-METOJUYECKHE MaTepHalibl, KOTOpbIE
MOTYT OBITh UCIIOJIb30BAHBI JIJIsl CAMOCTOSTEIHHON PAaOOTHI IPU U3YYCHUU AUCIUILTUHBL.

Jns obywaromuxcsi mo 3aoyHoi (opme 0OydeHHs] caMOCTOsATeNbHas paboTa SBIsSETCS
OCHOBHBIM BHJIOM YYEOHOU JeATeIHLHOCTH.

10.5. MeToauyeckue YyKa3aHusi JAJIsi BBINOJHEHHS KOHTPOJbHOW PpadoThI
00y4yaIUMHCH 32049HOH GopMbI 00yUeHUsI

[Tpu BBIMOJIHEHUU KOHTPOJIBHON paboOThl pEKOMEH IyeTCs MPOpadOTKa MaTEPHAIIOB JIEKIUI
10 TeMaM, a TaKkKe U3y4YeHHE PEeKOMEHIyeMO JINTepaTyphl, pecTaBieHHon B Pa3aene 6.

BrinonHeHne KOHTPOIBHON pabOThl CIIOCOOCTBYET JIyYIIEMY OCBOEHHUIO O0YYaIOUTUMUCS
y4eOHOro Marepuaia, POpMUPYET MPAKTUUCCKUIN OMBIT U YMEHUS 110 U3y4aeMOM JUCIUTUTHHE.

11 OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

11.1. TunoBble KOHTPOJILHbIE 3aJaHNsI WM WHbIE MaTepuajbl, HEOOX0AUMBbIE JJIsI
OlleHKW 3HAHWH, yMeHWii, HABBIKOB W (MJIH) ONBITA B XOJ€ TEKYIIero KOHTPOJIA
ycneBaeMoCTH

Jlisg  Tekymiero - KOHTpPOJISL 3HAHUN oOydaromuxcs [0 JUCHUIUIMHE — MPOBOJUTCS
KOMILIEKCHasl OLIeHKA 3HAHWH, BKJIIOYaroLIast

- IPOBEJIEHUE MPAKTUUECKUX 3aHATHH;

- TECTUPOBAHUE HA CAalTE MPENoiaBaTels [0 pa3InyHbIM pa3aeiaM Kypca

- IPOBEJIEHNE KOHTPOJIbHBIX Pa0OT ISl 00yUaroIMXcsi 3a04HON (OPMBI;

- BBINOJIHEHUE 3aJIJaHUH U1l CAMOCTOSITETIbHON pabOThI IS 00Y4aroUMXCcsl OYHON (OPMBI;

11.1.1. TunoBsble 3aJaHNS K NPAKTHYECKUM (CEMHMHAPCKUM) 3aHATHAM

1)
B cucreme MMPOTCKAOT TPU XUMHUYCCKHUEC PCAKIIUU:
2A >D+7Z (1)
D+B—C 2)
A+B—>E+Z 3)

M3BecTHO HayanbHOE KOJIMYECTBO peareHTa A (Nao); KOHEYHOE KOJIMYECTBO peareHTa A
(na); HaYaIBHOE KOMMUECTBO peareHTa B (NBo) KommuecTBO 0Opa3oBaBimxcs npoaykros C u E
(nc m ng). [IpoxyKTh 10 Havana MPOTEKaHHS PEAKIIMH B CUCTEME OTCYTCTBOBAIIH.

Haiitn: cremenp mnpespamieHus peareHta A (Xa); CCIEKTHBHOCTH 00pa3oBaHHUs
npoayktoB C, D u E mo pearenty A (@*c, @*p u @"p); KoaudecTBO 06Pa3OBABIIErOCS
nponykra D (Np); koHeuHOE Kon4ecTBO pearenra B (Ng).

2)

[Ipn xaTanuTHyeckoM NMHpoOJM3e dTaHONA Mo peakuuu Jlebenesa oOpazoBasioch 224 1
Oyranuena-1,3 u 44,8 11 stunena npu HopMaibHbIX yenoBusx (T = 273,15 K, P = 101325 Ila).
PaccunTaiite cenekTHBHOCTH OOpa3zoBaHMs OyTagueHa-1,3 ¥ 3THUJIEHA MO 3TAHOJIY U CTENEHb
IIPEBpALIEHMS 3TAHOJIA, €CIIM IOCJIE 3aBEPIIEHUs IPOLEecca PEaKLMOHHBIN ra3 COIEpKUT 23 T
dTaHoJjA.
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3)

CoctaBuTh MaTepualbHBIM W 3HEpreTHueckuil OamaHc peaktopa momydeHus 1000 xr
OKHCH 3THJICHA OKMCIIEHHEM STHJIEHa KHCIOpOJAOM Bo3ayxa. CTemeHb MpeBpalleHHs STHUIICHA
cocrasisieT 90 %, cenekTuBHOCTH B OKHCH dTHiIeHA 80 %. [To6ounbIM ipoaykTOM siBisiercst COy,
o0pa3yrouuiics pu CropaHuy 3TuiieHa. HauanbHoe MONBbHOE COOTHOIIEHHE KUCIIOPOT : 3TUIICH
coctapisieT 1:1 (B = 1). Ilpunsite, uTo 0ObeMHAas 0JIsI KUCIOpOoaa B Bo3ayxe coctaniseT 20 %,
octaigbHOe — a30T. [Iporecc mpoTekaeT B TpyO4aTOM peakTope, 3all0JIHEHHOM KaTallh3aTopoM,
npu noctosiHHOM Temmeparype 250 °C. Beigenstoiieecss TEIIO OTBOJAUTCS TEIIOHOCUTEIIEM,
HUPKYJIUPYIOIIEM B MEXTPYyOHOM MpOCTpaHCTBE peakTopa. IIpUHATH, YTO TEIIOEMKOCTh
MIOCTOSIHHA M HE 3aBUCHUT OT TEMIIEPATYPHI.

JlaHHBIE IO DHTANBNUSAM OOPa30BaHUS U TEIUIOEMKOCTSM BELIECTB IPE/ICTABICHBI B

Tabnure.
Bemectso AH?,, , kKQI/MOTB C 2,05 Kan/(Mors-K)
Kucnopon 0 7,02
Vrinekucslii ra3 -94,052 8,874
Bona -57,798 8,023
DTHIeH 12,496 10,41
OKuch dTHIEHA -12,19 11,50
Azor 0 6,96
4)
IIporekaer nBe napanieabHbIE PEAKIIAN:
A+B—>C (1)
A+B—D (2

PeaKHI/II/I XapaKTCPUIYIOTCA CJIICaAyroInuMu KHHETHYECCKUMH YPaBHCHUSIMU:

0,8~0,5 _ 1,5
rn= klc A CB = kZCA CB. HavanpHast KOHIIEHTpalus BemiecTBa A COCTaBJIsIET

CBO
C Ao =2Monb/n, HaYalbHOE MOJIBHOE COOTHOINIEHHE peareHToB [3=—— =1, KOHCTaHTBI

A0

ckopocreit Kk, =2, k, =1.Ilpouecc mnpoBoguTcs 10 CTENEHM IPEBpAlICHUs peareHra A
X, =0,9. CpaBHHUTE MHTErpaIbHYIO CEIEKTMBHOCTH 00pa3oBaHus IieneBoro npogykra C npu

IPOBEJICHUHU IIpOLIEcCa B PEAKTOPE HICAIBHOIO CMEUIEHUsS HENPEPHIBHOIO JEUCTBUS U B
pPEaAKTOpPE UACATBHOTIO BHITECHEHUS.

11.1.2. TunoBbIe TECTOBLIE 3aJaHUHA
Ilpumepor mecmoevix 3ad0anuii 1O TUCHUIUIMHE (OLEHOYHBIE CPEICTBA B MOJHOM
o0beme xpaHsTcs Ha Kadenpe « XUMHUUECKHE U MTUIIEBbIE TEXHOJIOTUN):

1 Peakmum, Ui OCYIIECTBICHHS KOTOPHIX TpeOyeTcs MpPeooJieHHE JIUIIb OJHOTO
HHEPIreTUUECKOro 0apbepa, Ha3bIBAIOT:

a) DieMeHTapHbIMI

6) MoHOMOJIEKY I PHBIMU

B) HeoGpatumeivu

2 Jlons mpopearnpoBaBIIEr0 HMCXOJHOTO peareHTa OTHOCHUTEIBHO €ro HayajlbHOTO
KOJIMYECTBA — 3TO:
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a) CTETICHb MPEBPAICHUS
0) CeIICKTUBHOCTh
B) BBIXO/I;

3 IuddepennmanpHas CEIEKTUBHOCTb — 3TO

a) OTHOIIEHUE peATbHO TIOJYYEHHOTO0 KOJMYECTBA TMPOAYKTA K MaKCHUMAIIbHO
BO3MOXXHOMY

6) [lons mpeBpamieHHOrO MCXOAHOTIO peareHTa, HW3pacxXxoJ0OBAaHHOTO Ha 0Opa3oBaHHE
NPOJIYKTA MPH OECKOHEYHO MaJIOM H3MEHEHUU COCTOSHHSI CUCTEMBI

B) Jloyis mOJe3HO M3pacXOoJOBaHHOTO peareHTa Ha oOpa3oBaHHE MPOIYKTa OT OOILIETOo
KOJINYECTBA U3PACXOJI0BAHHOTO pearcHTa

4 TTpon3BOAUTEIBHOCTD — 3TO:

a) OTHoOILIEHHE peaJbHO TMOJYYEHHOTO KOJMYECTBa TMPOAYKTa K MAaKCUMaIbHO
BO3MOYKHOMY

0) KonmaecTBo mpotyKTa, MOJy4YeHHOTO B €IMHHITY BPEMEHU

B) KonmuectBo mnpoaykTa, MOJYyYEHHOTO B €OUHUILY BPEMEHH B €AMHHIIE OO0beMa
peaktopa

5 VYnenbHasi MPOU3BOIUTEIBHOCTh I-FO MPOJYKTA MO peareHTy A pacCUUTHIBACTCS 110
dbopmye:

a) (Nao — Na)/Nao

6) |Vi / Va|FaoXa®@i*V

B) (Ni — Nio)/(NaoXa| Vi/ va|)

r) (ni — Nio)/(naoXa| Vi / val)

6 Ilporekaer cnoxnas peakuus A+B—C, 2A—D. Ha Brixone u3 peaktopa Ca = 1
moub/in, Cg = 1,5 monw/n, Cc = 0,7 monw/n, Cp = 0,15 Mons/n. CenekTUBHOCTh 00pa30oBaHUS
npoaykta D mo pearenty A coctaBisier:

a) 17,6 %

0) 15%

B) 30 %

r) 50 %

7 UYucnao sMeMEHTapHBIX XHMHUYECKUX aKTOB, MPOTEKAIONIMX B €IUHUIlE oObeMa 3a
€IMHULY BPEMEHH — JTO:

a) Kunetnueckoe ypaBHeHHe

0) CKOpoCTh peakiuu

B) MexaHu3M peakiuu

8 DyHKIHMOHATbHAS 3aBUCHMOCTh CKOPOCTH XMUMHUYECKON peakluud OT KOHIEHTpAaIui
KOMITOHCHTOB PEAKIIHOHHOW CMECH — ITO:

a) Kunetnueckoe ypaBHeHHE

0) CKOpOoCTh peakiuu

B) MexaHu3M peakiuu

9 Cymma mnokazaTeneil cremeHed y KOHIEHTpAallMH pEareHTOB B KHHETHYECKOM
YpaBHEHHH — ITO:

a) CTEXMOMETPUYECKHIA KOd(PPHUIIUEHT

0) 4acCTHBIN MOPSIIOK PEAKINH

B) 00U MOPSAZIOK peaKkuu
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10 Ins cinoxueix peakimit  A+B—C (k1), C—D+Z(k2), C—E+X (k3), ypaBHeHHE
CKOpPOCTH HakorwieHus mpoaykra C OyaeT uMeTh BH/L:

a) dCc/dt = kiCaCg + k2Ca + k3Ca

0) dCc/dt = kiCaCs + koCc + k3Cc

B) dCc/dt = kiCaCs - koCc - ksCc

11 TIporekaer cnoxknas peakuus A+B—C (ki), A+B—D (k2), xapakrepusyromasics
kunetndeckumu ypasHenuaMu: 1 = KiCa%8Cgl®, r2 = koCal®Cg%3, u smeprusmu axtupamuu
E1 =45 x/[x/monb, E>=65 kJ[x/monb. Kakwe pekoMeHIAIlM¥ MOKHO JaTh II0 BBIOOpY
TEXHOJOTMYECKOTO pEeXHMa sl TMOJYYCHHUS MAKCUMAIBHOW CEIEKTUBHOCTH OOpa30BaHUs
npoxaykra C?

a) CHM3UTH TeMIlepaTypy, YBEJIMYUTh KOHIICHTPALIMIO peareHra A, CHU3UTH
KOHIIEHTpaluio peareHTa B

0) VYBenuuuTh TEMIlepaTypy, CHU3UTh KOHIIEHTPALMIO peareHra A, yBEIHYUTh
KOHIIEHTpaluio peareHTa B

B) YBEIMYHTH TEMIIEPATypy, YBEIWYUTh KOHIICHTPAIIMIO peareHTa A, CHHU3UTh
KOHIIEHTpall1Io peareHTa B

r) CHU3UTH TeMIlepaTypy, CHHU3UTh KOHIEHTpAIMI0 peareHTa A, yBEIUYHUTH
KOHIIEHTpaluIo peareHTa B

12 VYpaBHeHHe MaTepHajbHOrO OajaHca MO BEIIECTBY | B Mpeeiax 3JIEMEHTapHOIro
o0bvema AV TeueHne npomMexxyTka BpeMeHu At OyJ1eT UMETh BU/I:

a) Ni BX = Ni BbIX

0) NiBx * NiBbIx + Ni xp = Ni HAK

B) Ni BX - NiBbIX - Ni XP = Ni HAK

13 PeakTop, B KOTOPOM BBIICJSIONICECS MM IOTJIOMIAIOIICECS TEIUIO YacTHYHO
KOMIICHCUPYETCSI 32 CUET TeIJIOOOMEHA C OKPYKAIOIICH CPEIO Ha3bIBACTCS:

a) AnnabaTuyecKum

6) U3oTepmuueckum

B) C mpoMeKyTOUHBIM TEIJIOBBIM PEKUMOM

14 PeakTop, B KOTOPOM OJMH U3 PEAreHTOB MOCTYIAET B HETO HEMPEPBIBHO, a APYTrod —
MIEPHONICCKH, HA3bIBACTCS:

a) HEMPEepPHIBHOTO JEHCTBUS

0) MOJTYHETPEPHIBHOTO JICUCTBUS

B) IEPUOMYECKOTO IEHCTBUS

15 be3rpanueHTHBIE yCIOBUS JOCTUTAIOTCS B PEAKTOPE:
a) neanbHOro cMelieHus: HEMpepbIBHOTO 1EUCTBUS

6) neanbHOro CMeEIIeHUs MEPUOAMYECKOTO AEHCTBUS
B) neanbHOro BHITECHEHUS

16 B peakrope wWIeaTbHOTO BBITECHEHUS KOHIICHTPAIHUS WCXOJHBIX PEarcHTOB
U3MEHSEeTCA:

a) 1o BpeMEHU

0) 1o AnMHe anmnapara

B) cpa3y MPUHUMAET KOHEUYHOE 3HAYCHUE

17 Bpems npeObIBaHUS B pEaKTOPE UJI€ATBHOIO CMEIIeHHsI HEMPEPBIBHOTO AEHCTBUS AJIst
peakuuu nepsoro nopsaka A—B, npotekaromeil 6e3 n3MeHeHus: 00beMa peaKIIMOHHOW MacChl,
paccumThIBaeTCs Mo hopmyiie:
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a) (Cao — Ca)/-ra

X

¢ dX
6)C o | —2

0o 'A

B) (Cao — Ca)/Cao
1) |Vi / Va|FaoXa@iMV

18 B wu3oTepMuyYecKOM peakTope mpoTrekaeT ciokHas peakuus A+B—C  (ki),
A+B—D (k2) mo crenenn npeBpamieaust peareara A 90%, xapakTepu3yronascs KHHETHUECKUMH
ypasuenusamu: 1 = KiCaCgl®, r2 = koCal®Cg?°. Hauanenoe MONBHOE COOTHOIIEHHE pearenTa A K
B paBno 0,5. B kakoMm peakTope 1menaecoo0pasHee MPOBOAUTH MPOIECC /ISl YBEITUYCHUS BBIX01a
npoaykra C?

a) PeakTop naeampHOTO BHITECHEHHUS

0) PeakTop naeanbHOro CMEIIEHHS HEPEPHIBHOTO JICHCTBUS

B) Kackan peakTopoB neaqbHOrO CMEIICHHUS

19 CmumaBel jkene3a C yriiepoJom, cojepskamue He Oonee 2,14 % wmacc yriepona
HAa3BIBAIOT:

a) cTalib

0) 4yryH

B) JICTUPOBaHHAs CTaJIb

20 Jlns mpoBeaeHUs] XUMUYECKUX MTPOLIECCOB C CEPHON KUCIOTON HEIb3 MPUMEHSTD:
a) AMIIOMUHUHN

0) cTekiio

B) M€Jlb

11.1.3. TunoBble 3a1aHUs AJI KOHTPOJILHOI padoThl 00yyamuxcs 3a04HOH (popMbI

Bapmnanr 1
1 Peakmus VYcnoBus Haiitu

A+2B—D Na,0= 1 Monb/n Xa

2A—E NB,o = 3 MOJIb/IT dph

D—2C Na= 0,2 Monb/1 DA

Ng= 0,2 Moab/1 dA
nc= 0,1 Moab/1 Np
NB

2. Hanmcatp BeIpaskeHHE CKOPOCTEH pPacXOIOBaHUS M 0Opa30BaHUs BCEX KOMIIOHEHTOB,
CUHMTAs], YTO PEaKIUH dIeMEHTapHBIE.
A+2B—2D (k1)
2B—E (kom k)
2D+E—2C (ks)
3. IIpotekaer cnoxnas peakuus A+B—C, 2A—D. Ha Beixone u3 peakropa Ca = 1
Moaw/1, Cg = 1,5 mons/n, Cc = 0,7 mons/n, Cp = 0,15 monw/n. Haiiaure ceaeKTUBHOCTH
oOpa3oBanus npoaykra D mo pearenty A.

Bapuanr 2
1 Peakmus YcnoBusa Haiitu
A+2B—2D Ca,0= 2,5 Mmonb/n Xa
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A—E Cg,0= 4 Monb/n dph
A+E—C Ca=0,1 momp/n Deh
Cc= 0,4 mons/n dA

Ce=0,3 moms/n Cb

Cs

2. Hanucats BBIPaXKCHUC CKOpOCTeﬁ pacxoa0oBaHUus U O6pa30BaHI/I${ BCCX KOMIIOHCHTOB,
cuuTas, 4YTo pC€aKnuu 3JICMCHTAPHBIC.
A+B—2E (k1)
2E+B «—C (k2 u k.2)
A+B—D (ka)

3. Iporekaer cnoxuas peaknus 2A+B—C, A—D. Ha Beixone u3 peakropa Ca = 1
moae/n, Cg = 1,5 moae/n, Cc = 0,4 moaw/n, Cp = 0,2 Moap/n. Halimute CeaeKTUBHOCTH
oOpa3zoBanus npoaykra C mo peareHty A.

11.1.4. TunoBble 3aaHUAA AJIsI CAMOCTOSITEJIbLHOH PadoThl 00y4aAIOIIMXCA OYHOM

dopmbl
3amaua 1

[Ipouecc onuchiBaeTCs MapajyIeIbHON pEeaKIUen Tuma

k1 R

A<
> S

2

¢ koHcTanTamu ckopocteit K1 = 0.25 mun™ u ko = 0.15 mun'l. O6bemubIil pacxon BemecTsa A ¢
KOHIleHTpamueil 2 MoJib/11 paBeH 100 j1/mMuH. O6BbeM peakTopa HIeanbHOro BhTecHenus — 0.5 M°,
Omnpexnenute CTETEHb MPEBPAIICHNS M HHTETPATBHYIO CEIEKTUBHOCTH TIPOIIEcca MO BEHIECTBY S.

3agaua 2
[Ipouiecc omuckiBaeTcs peakimell BTOporo mopsjaka tuna 2A — R ¢ KOHCTaHTOM
ckopoctu k = 2.5 M3/(KM0J'IB"{). CKopocTh pacxofOBaHHS BelIecTBa A  OINHUCHIBAeTCA

ypaHenueM - fa = KCa2. McxojHas KOHIIEHTpalusl BellecTBa A COCTaBIAeT 2 KMONb/MS.
O6weMHBII pacxon BemecTBa A — 3.6 M%/u. CTeneHs peBpaleHus 1o BemecTsy A pasHa 0.8.
Onpenenure 00beM peakTopa HUACATBHOTO BBITECHEHUS, HEOOXOJUMBIA JUIsl JTOCTHKEHUS
3a/IaHHOW CTETIEHH NPEBPALCHUS.

3agaua 3
Omnpenenure 00ObEMBI PEAKTOPOB HICATHLHOTO BHITECHEHUS WM WACATBHOTO CMEIICHUS

. k
HEMPEPBIBHOTO JICHCTBUS IS IPOBEACHUS peakinu BToporo nopsiaka 2A —> R + S, ecim k =
5 M3/(xkmomb-u), Capo = 2 KMOTB/M°, 00BbeMHEIH pacxon W = 12 Mm%/, HeoOXoaMMas CTeleHb
npesparieHus Xa — 0.75. CkopocTh pacXoJ0BaHUS BEIIECTBA A OMUCHIBACTCA YPABHEHHEM - I'A =
KCa2

3anaua 4
Onpenenutb BO CKOJBKO pa3 Oosblle OyJeT cTeneHb MPEeBpalleHus B KacKale U3 JBYX
PEaKTOPOB MICATBHOTO CMEIIEHUS 0 CPAaBHEHHIO C OJHUM PEAKTOPOM HAEaTbHOTO CMEUICHHUs

33




HENpepbIBHOTO AeicTBUs. HavanabHble yCiioBUs OMHAKOBBL. Peakius nepBoro nopsaka u oobem
€IMHUYHOTO peakTopa V, 00beMbl peakTopoB B Kackaae Vk = 0,5V.

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHHUsI MM HHbIe MAaTepHAJIbl, HeOOXOAUMbIe IJIsl
OLIEHKM 3HAHUI, yMeHUIl, HABBIKOB M (WJIH) ONBITA B X0/I€ NPOMEKYTOUYHON ATTECTAIIUM 10
JUCLHUILINHE

dopma MpoBEICHUS MPOMEKYTOYHOM aTTECTAlMU MO JUCUUILIMHE — 3a4€T C OLIEHKOM: 10
pe3ylibTaTaM HAKOMUTEIbHOTO PEeUTHHra Wid B (opMe KOMIIBIOTEPHOTO TECTUPOBAHMS JUIS
oOydaromuxcsi 09HONH (HopMbI M B (hOpME KOMITBIOTEPHOTO TECTUPOBAHUS ISl OO0YYArOIIMXCS
3a09HOU (POPMBEI.

IlepeyeHb BONPOCOB M 3a/laHUii ISl MOATOTOBKH K 3aueTty ¢ omnenkoii (ITK-3; UIIK-
3.1):
1. TexHonornueckue KpuUTepuu OLIGHKU 3()(EKTUBHOCTH NPOTEKaHHUsS  Ipolecca B
XUMHYECKOM PEAKTOPE.
Knaccugukaius XuMHUecKuX peakiui.
Xumunyeckas kKuHeTrka. CKOpOCTh XUMUYECKOU peaKuu.
BiusiHue KOHLIEHTpaly peareHTOB Ha CKOPOCTh XMMHUYECKOM peakLnu.
BnusiHue TemnepaTypsl Ha CKOPOCTb XUMUYECKON PEAKIIUH.
Knaccugukanus XuMHUeCKUX peakToOpOB.

ook wm

Ilepeuens BONpocoB U 3aJaHMii /51 MOArOTOBKU K 3avery ¢ ouenkoii (ITK-4; UITK-

NB&
-

MogenupoBaHie XHMHYECKHX PEAKTOPOB: IOHATHE 00 »JIIEMEHTapHOM OObeMe U
AIIEMEHTAapHOM IPOMEXYTKE BPEMEHH, YPAaBHEHHME MAaTE€pHAIbHOTO OajlaHCca XMMHYECKOTO
peaktopa (B 0011eM BU/IE) U €T0 aHAU3.

8. OO0miast XapakTepuCTUKa HAEaIbHBIX MOJEIEH XMMHUYECKUX PEaKkTOpOB (IOMYIIEeHUsS 00
U/I€aTbHOCTH, XapaKTep W3MEHEHHs NapaMeTpoB B 3aBUCUMOCTH OT 0o0beMa peakTopa U OT
BPEMEHH).

9. VYpaBHenue matepuansHoro 6ananca PUC-H. BeiBoa XapakTepucTHUECKOT0 ypaBHEHHS.
10. VYpasuenue marepuanbHoro 6ananca PUC-I1. BeiBog xapakTepucTHYeCKOro ypaBHEHUSI.
11. VYpaBHeHune MaTepuanbHoro 6ananca PHB. BriBoa xapakTepucTHueckoro ypaBHEHHUS.
12.  KPUC-H: xapakrepucTika, Ha3Ha4eHHe. Y paBHeHUe MaTepuanbHoro 6amanca KPMC-H.
13.  CpaBHenue 3¢(heKTUBHOCTH pabOTHl XUMHUECKUX PEAKTOPOB.

14. CrartucTrueckue MOoJIeTTd XUMHUYECKUX PEaKTOPOB.

15 TennonepeHoc B XMUMHMYECKMX peakTOpax. OJHEpreTHdYeckuil OajaHc XHUMHUYECKOTO
peakTopa.

16.  Jleranu peaktopoB. OOe4aiiku, KPBIIIKHK U JHULIA.

17 [IepememmuBanue.

18.  Marepuanbl XUMHYECKUX PEAKTOPOB.

19.  PemoHT xuMHUYeCKHX peakTopoB. CeTeBoe TIIaHUPOBAHNE U YIIPABJICHHUE.

IIpuMepHBIii TECT 1JI HTOTOBOI0 TECTUPOBAHUS:
1 Peakumu, /Ui OCYIIECTBIEHUSI KOTOPBIX TpeOyeTcs MpeoAosIeHne JIMIIb OJIHOTO
HHEPreTUUECKOro Oapbepa, Ha3bIBAIOT:
a) DJIeMeHTapHbIMU
6) MoHOMOEeKyISIPHBIMU
B) HeoOpatumbiMu
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2 Jlons TpopearupoBaBIIETO HMCXOJHOTO pEarcHTa OTHOCUTEIIBHO €ro HadallbHOTO
KOJINYECTBA — JTO:

a) CTEINCHb MPEBpaIlCHUs

0) CEIICKTUBHOCTh

B) BBIXO/I;

3 IuddepennmanpHas CEIEKTUBHOCTb — 3TO

a) OTHOIIEHUE pEATbHO TIOJYYEHHOIO0 KOJHMYECTBA TMPOAYKTA K MaKCHUMAIIbHO
BO3MOXXHOMY

6) [lons mpeBpamieHHOTO MCXOAHOTO peareHTa, HW3pacxXxoJI0OBAaHHOTO Ha 0Opa3oBaHHE
NPOJIYKTA MPH OECKOHEYHO MaJIOM H3MEHEHUHU COCTOSHHSI CUCTEMBI

B) Jloyis mOJIe3HO M3pacXOoJOBaHHOTO peareHTa Ha oOpa3oBaHHE MPOIYKTa OT OOILIETO
KOJINYECTBA U3PACXOJ0BAHHOTO peareHTa

4 TTpon3BOAUTEIBHOCTD — ITO:

a) OTHollleHHE peaJIbHO TMOJYYEHHOTO KOJIMYECTBA TMPOAYKTA K MaKCUMaIbHO
BO3MOXXHOMY

0) KonmaecTBo mpotyKTa, MOJyYeHHOTO B €IMHHILY BPEMEHU

B) KonmuectBo mnpoaykTa, MOJYyYEHHOTO B €OUHUILY BPEMEHH B €AMHHIIE OO0beMa
peaktopa

5 VYnenbHasi MPOU3BOIUTEIBLHOCTh I-FO MPOJYKTA MO peareHTy A pacCUUTHIBACTCS IO
dbopmye:

a) (Nao — Na)/Nao

6) |Vi / Va|FaoXa®@i*V

B) (Ni — Nio)/(NaoXa| Vi/ va|)

r) (ni — Nio)/(naoXa| Vi / val)

6 Ilporekaer cnoxnas peakuus A+B—C, 2A—D. Ha Beixone u3 peaktopa Ca = 1
moub/in, Cg = 1,5 monw/n, Cc = 0,7 monw/n, Cp = 0,15 Mons/n. CenekTUBHOCTh 00pa30BaHUS
npoaykra D no pearenty A cocrasinser:

a) 17,6 %

6) 15 %

B) 30 %

r) 50 %

7 Yucno sMeMEHTApHBIX XWMUYECKHUX aKTOB, MPOTEKAOIIMX B eIuUHUIlE oObeMa 3a
€IMHUIY BPEMEHH — JTO:

a) Kunetnueckoe ypaBHeHHe

0) CKOpoCTh peakiuu

B) MexaHu3M peakiuu

8 DyHKIHMOHATbHAS 3aBUCHMOCTh CKOPOCTH XMUMHUYECKON peaklud OT KOHIEHTpaIui
KOMITOHEHTOB PEAKIITHOHHOW CMECH — ITO:

a) Kunetnueckoe ypaBHeHHE

0) CKOpoCTh peakiuu

B) MexaHu3M peakiuu

9 Cymma mnokazaTeneil cremeHed y KOHIEHTpallMH pEareHTOB B KHHETHYECKOM
YpaBHEHHH — ITO:

a) CTEXMOMETPUYECKHIA KO3 (P PUIIHEHT

0) 4acCTHBIN MOPSIIOK PEAKINH
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B) OOIINIA TOPSAAOK PEeaKITUU

10 Ina cinoxueix peakimii  A+B—C (k1), C—D+Z(k2), C—E+X (k3), ypaBHEeHuE
CKOPOCTH HakoruieHust mpoaykra C OyaeT uMeTh BUJI:

a) dCc/dt = kiCaCg + k2Ca + k3Ca

0) dCc/dt = kiCaCs + koCc + k3Cc

B) dCc/dt = kiCaCs - koCc - ksCc

11 TIporekaer crnoxknas peakuus A+B—C (ki), A+B—D (k2), xapakrepusyromasics
kunetndeckumu ypasHenuaMu: 1 = KiCa%8Cgl®, r2 = koCal®Cg%3, u smeprusmu axtupamuu
E1 =45 x/[x/monb, E>=65 kJ[x/monb. Kakwe pekoMeHIAIlMM MOKHO JaTh II0 BBIOOpY
TEXHOJOTHYECKOTO pEeXHMa sl TMOJYYCHHUS MAKCUMAIBHOW CEIEKTUBHOCTH OOpa30BaHUs
npoxaykra C?

a) CHM3UTH TeMIlepaTypy, YBEJIMYUTh KOHIICHTPALIMIO peareHra A, CHU3UTH
KOHIIEHTpaluio peareHTa B

0) VYBenuuHMTh TEMIIEpaTypy, CHU3UTh KOHIICHTPALMIO peareHra A, yBEIHYUTH
KOHIIEHTpall1Io peareHTa B

B) YBEIMYHTH TEMIICPATypy, YBEIWYUTh KOHIICHTPAIIMIO peareHTa A, CHHU3UTh
KOHIIEHTpaluIo peareHTa B

r) CHU3UTH TeEMIlepaTypy, CHHU3UTh KOHIEHTpAIMI0 peareHTa A, yBEIUYHUTH
KOHIIEHTpal1Io peareHTa B

12 VYpaBHeHHe MaTepHajbHOro OajaHca MO BEIIECTBY | B Mpejeiax 3JIEMEHTapHOIro
o0bema AV TeueHne npomMexxyTka BpeMeHu At Oy 1eT UMETh BU/I:

a) Ni BX = Ni BbIX

0) NiBx * NiBbIx + Ni xP = Ni HAK

B) Ni BX - NiBbIX - Ni XP = Ni HAK

13 PeakTop, B KOTOPOM BBLAETSIONIEECS WU TOTJIOMIAONIEECS TEII0 YaCTUYHO
KOMIICHCHUPYETCSI 32 CUET TeIJIOOOMEHA C OKpPYKAFOIIIEH CPeIoi Ha3bIBAeTCs:

a) AnnabaTuyecKum

6) U3oTepmuueckum

B) C mpoMeKyTOUHBIM TEIIJIOBBIM PEKUMOM

14 PeakTop, B KOTOPOM OJMH M3 PEAreHTOB MOCTYIAET B HETO HEMPEPBIBHO, a APYTrol —
MIEPHONICCKH, HA3bIBACTCS:

a) HEMIPEePHIBHOTO JEHCTBUS

0) MOJTYHENPEPHIBHOTO JICUCTBUS

B) IEPUOAMYECKOTO IEHCTBUS

15 be3rpanueHTHBIE yCIOBUS JOCTUTAIOTCS B PEAKTOPE:
a) U neanbHOrO cMenieHus: HEMpepbIBHOTO EUCTBUS

6) neanbHOro cMeIeHus MePHOANYECKOrO AEHCTBUS
B) neanbHOro BHITECHEHUS

16 B peakrope wIeaTbHOTO BBITECHEHUS KOHIICHTPAIWS WCXOJHBIX PEarcHTOB
U3MEHSEeTCA:

a) 1o BpEMEHU

0) Mo AnMHe anmnapara

B) cpa3y MPHUHUMAET KOHEUYHOE 3HAUCHUE
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17 Bpems nipeObIBaHUS B peaKTOpPE UI€aTLHOTO CMEIICHUS HEMPEPHIBHOTO IEHCTBUS JJIS
peakiuu nepBoro nopsaka A—B, npoTekaromieit 6e3 n3MeHeHusT 00beMa pPeaKIIMOHHOW MacChl,

paccuMThIBaeTCs 1o GopMmye:
a) (Cao — Ca)/-ra

X
4dX
6)C,o [ —2
0o 'A

B) (Cao — Ca)/Cao
1) |Vi / Va|FaoXa@i*V

18 B wu30TepMHUECKOM peakTope mpoTekaeT cioxHas peakmus A+B—C  (ki),
A+B—D (k) no crenenu npespaiienus peareara A 90%, xapakTepu3yroomascs KHHETUYECKUMU
ypaBaenusaMu: 1 = KiCaCg!®, r2 = koCal®Cg’®. HauanpHoe MONBHOE COOTHOIICHNE pearenTa A K
B pasno 0,5. B xakoMm peakrope menecoodpazHee MpOBOIUTE MPOIIECC Ml YBEIHMUCHUS BBIXO/IA
npoxaykra C?

a) Peaktop nieanbHOro BHITECHEHUS

0) PeakTop naeanbHOTO CMEIIEHUS! HEPEPHIBHOTO IEHCTBUS

B) Kackan peakTopoB ueaqbHOTO CMELIEHUS

19 CnmaBel xkene3a c yriaepoioMm, coaepskammue He Oonee 2,14 % macc yriepoaa
Ha3bIBAIOT:

a) cTalb

0) 4yryH

B) JIETUPOBaHHAs CTAJIb

20 1 npoBeaeHUS] XUMUYECKUX MTPOLIECCOB C CEPHON KUCIOTOM HEIb3 MPUMEHSTD:
a) AMFOMUHUN

0) cTeKI0

B) MeJlb

Pernamenr NPOBECACHUA TEKYIIEI0O KOHTPOJISA B (l)opMe KOMIIBIOTEPHOI0 TECTUPOBAHUSA

Koua-Bo 3apannii B 0anke Koua-Bo 3apanuii, Bpems na
BONPOCOB NpeabsABIAEMbIX TeCTHPOBaHHE, MUH.
o0yuaiouemycsi
80 20 30

[TonHbIi (POH OLIEHOUHBIX CPEACTB Ul NPOBEIACHUS TPOMEXYTOUHOH aTTecTanuu B (hopme
KOMIIBIOTEPHOI'O0 TECTHUPOBAHUS pa3MellleH B OaHKE BONPOCOB JIAHHOTO Kypca JHUCLHUILIMHBI B
CZ10 MOODLE.
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