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B1.B.03 «TexHonornyeckue pacyerbl B XMMUYECKON TEXHOJIOTUMN»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBeHUI0 NOAOTOBKYM (cneunansHocTn) 18.04.01 XMMuyeckasa TeXHOJNOMMA, YTBEP)KAEHHOIO NPUKa3oM
MuHucTepcTBa obpasosaHua 1 Hayku PO oT Ne 910 o1 07.08.2020 n cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

JoueHT, KaHAnAAaT XUMNYECKUX
HayK

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

Mpencepnatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-
MEeTOoONYeCKon KOMUCCumn)

PykoBoguTesnb obpa3oBaTenbHON
nporpamMmbl

0.B XabubpaxmaHoBa

(®no)

0.B. XabubpaxmaHoBa,
KaHAMOAT XUMUYECKMNX HaYK

(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)



CopepxaHue

1. MepeyeHb NNaHUPYyEMbIX pe3yibTaToB 0byyYeHns No AUCUUNINHE (MOAYII0), COOTHECEHHBIX C MaHUPYEMbBIMU
pe3ynbTaTaMy OCBOEHNS 0OPA30BATENBHOM MPOTPAMMbI ...vvreessrrereessirreessastreeessstreeessssseessassreessasrreessssnseessns 4
2. MecTo AMCUMNANHBI (MOZYNS) B CTPYKTYPE 06pa30BaATENbHON MPOTPAMMbI  .vveeeisvrrreessirrreessssneeeessssreeeesanneeens 5
3. 06bem AncumMnavHbl (MOAyNs) B 3a4€THBIX eAMHMLAX C YKa3aHUeM KOMYecTBa akafeMNYeckmx 4acos,
BbIeNIEHHbIX Ha KOHTaKTHY0 paboTy obyyatoLmnxcs ¢ npenofasaTenemM (Mo BUAaM y4ebHbIX 3aHATWIA) U Ha

CAMOCTOATENIbHYIO PADOTY ODYHAIOLLIMXCS  ..eeviiieeeitineeettisessstteeeestteessstn e eesstn e eesttn e eestaaesestnaesestnaeessssnaeeennes 5
4, Copep)xaHme pUCUMnanHbl (Mogyns), CTPYKTYpPMpPOBaHHOE Mo TeMaM (pa3fenam), C yka3aHWeM OTBEAEHHOr0 Ha
HUX KOJIMYECTBA akaAeMUNYECKNX HYACOB U BULOB YHEOHBIX 3AHATUM .iveeerirerrrinnisseeererrnnnnnnnssessessssnnsnnnneessssssnnnnnns 6
4.1 CoOEPIKAHMNE NIEKLMOHHDBIX 3AHATUM  1evvvuuieiisiiieeettinseessttnseetetinseessta e eessta s e eesst e eeestn e e e et n e e e et e e e e st aeeeebaees 6
4.2 ConeprKaHne NTAaB0PATOPHBIX 3AHATUIM  ..eivuuuuieeiriiieeettteesesiseessstn e eesstn e essat e eesta e eeestn e esestnaeeesstaeeessnaeeennns 7
4.3 CoAeprKaHNE MPAKTUHECKIMX 3AHATUM  oevvuunereruiseersinaesstinsesssti s essstaessss e e ast e e s st a e e et e e e e e e e e st e e e e sbaes 7
4.4, ComeprKaHne CaMOCTOATENBHOM PADOTDBI  iuuuiiiiuiiirtietiiiettiietsteesieest e s et s st est e eaa e st et st e e et s estr e st s esaneasres 9
5. NepeyeHb y4ebHom nuTepaTypbl 1 y4ebHO-MeToAnYecKoro obecnevyeHns No AUCLUUMANHE (MOAYO) .vvvvveen.. 10
6. NMepeyeHb NHHOPMALMOHHBIX TEXHOOT NI, UCMOb3YEMbIX MPU OCYLLECTBAEHU 0Opa3oBaTeNbHOro npoLecca
no gmcuunavHe (MoAy0), BKAYas NepeyveHb MPOrPaMMHOT0 OBECMCUEHUA ..covvvvrrirnieeeeeeeeriiie e eeeeeernennnas 11
7. MepeyeHb pecypcoB MHPOPMALMOHHO-TETIEKOMMYHMKALMOHHOW ceTu «/IHTepHeT», NnpodeccnoHanbHbIx 6a3
LaHHbIX, UHPOPMALMOHHO-CIIPABOYHBIX CUCTEM  1ivvuuetrrrunerersnsneressnsesessnsasesssnsesessssesessnaesessnaesessnneserssnesesnnns 11
8. OnucaHme MaTepuaibHO-TEXHUYECKON Ba3bl, HeObX0ANMOW AN OCYLLeCTBNeHNs obpa3oBaTeNbHOro npoLecca
MO ONCLUIIIAHE (MOLYITHO)  1uutettutueeetstnieessstnseessttsessstaseessts s aeessta s ae e e st e e e e st n e et et e e et et e e e e et e e e e et n e e e et e aeeetbneas 12
9. METOONUECKIE MATEPUIAIIBI  eeeeeterttitieseeeeesssstttaseeeseesststs s aeeeesssstata s aeeeeessstsaaeeeeessstssa s seeeeesssrtssnnaaees 12
10. ®OHJA OLLEHOYHbIX CPEACTB MO AUCLUTMIINHE (MOLYITHO) ovvvrneierenietennieeeestnseeeessnseeessnsesessnseeesnnnneeesnnneeeennns 14



1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnsi)
KOMNeTeHL UM

Kopa mn
HauMeHOBaHMue
KOMMNEeTeHL UM

Kop u HaumeHoBaHue
MHOUKaATOpPa O0CTUXEeHUA
KoMneTeHuuun

Pe3ynbTaTbl 00y4eHus
(3HaTb, yMeTb, BnageTb,
COOTHEeCEeHHble C
MHAMKaTOpaMu
BOCTUXXEHMA
KOMMNeTeHL M)

lNpotheccnoHanbHble KOMMNEeTeHLNN

He npenycmMoTpeHo

MNK-3 CnocobeH
naaHNpoBaTb
NPON3BOICTBEHHY
0 [esiTeNbHOCTb,
paccynTbIBaTb
NMPON3BOACTBEHHbI
€ MOLLIHOCTM

MK-3.1 PaccynTbiBaEeT
NMpPOW3BOACTBEHHbIE
MOLLHOCTM, TEXHNYECKME
XapaKTEPUCTUKMN,
KOHCTPYKTUBHbIE
0COBEHHOCTUN U PEXUMBI
paboTbl 06opynoBaHus,
npaBuia ero aKcnayaTaumm

BrnageTb HaBblKaMun
npoBeaeHns
TEXHOJIOrMYECKMX Pac4yeToB
NpOLLeCCOB XUMUNYECKOM
TEXHOJI0rnmn

3HaTb pacyeTHbIe
nokasaTtenu
TEeXHOJIOrM4ecKoro npowecca,
TexHunyeckune
XapaKTepuUCTUKN,
KOHCTPYKTWBHbIE
0COBEHHOCTMN U PEXUMBI
paboTbl 060pynOBaHNS

YMeTb paccymTbiBaThb
NMPOV3BOACTBEHHbIE
MOLLHOCTW, TEXHUYECKNe
XapaKTEPUCTUKMN,
KOHCTPYKTMBHbIE NMOKa3aTesNu
TEeXHOM0rM4yeckoro
obopynoBaHus,
MaTepuasbHbIA U TEMJIOBON
6anaHc npoueccos

MK-3.3 BHOCUT npenJsioxxeHms
Mo COBEPLLUEHCTBOBAHUIO
TEXHOJIOrMYEeCKMX NPOoLLECCOB,
MOBbILLEHNIO KaYyeCTBa
BbIMYCKaeMOW NpoayKLum

BnageTb HaBblKamMu
BbINOJIHEHUS
TEXHOIOTMYECKNX PaCHETHbIX
paboT

3HaTb HanpaBJiIeHNSA 1
MeTOo[bl COBEPLUEHCTBOBAHUA
TEXHONOrMYeCKnX npoL,eccos
HepTexumMum n
HedTenepepaboTKy; NyTu
MOBbILLIEHNS Ka4yecTBa
BbINyCKaeMomn NpoayKLum




YmeTb pa3pabaTbiBaTh
NpennoXeHuns no
COBEpPLUEHCTBOBaHUIO
TEXHOJI0rMYECKMX NPOLLeCCoB,
MOBLILLEHNIO KAa4YeCcTBa
BbIMYCKaeMOW NpoayKLnY;
OCYLLEeCTBAATb
TEXHOJIOrMYecKre pacyeThbl
BHOCKMBIX MPeAN0XEHNI

2. MecTo gucumnnautdbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo AucuMnAnHLI (MOAYNA) B CTPYKTYpe 06pa3oBaTeNbHON NporpaMMbl: 4acTb, hopMupyeMas
y4YyacTHUKaMu obpasoBaTesibHbIX OTHOLUEHUH

npoLeccos

npoLeccos

Kopn
KoMn MpepwecTBylowmne MapannenbHO ocBaMBaeMble
Mocnepylowme pUCLUNIINHDI
eTeH OUCUMMIUHBI BUCLUTJIMHDI
(1717
Bbibop anmapaTypHOro
0(hOpMNEHNS XUMUYECKNX
npoun3BoAcTB; Buibop
obopyLoBaHMs NPON3BOACTB
yrJ1IeBOAOPOLHOrO ChipbS;
BbinosHeHMe, NOAFOTOBKA K
npoLenype 3aWwuTbl 1 3alLUTa
BbIMYCKHOW KBaJIMPUKALNOHHOM
paboTbl; MogenupoBaHue un
MognenuposaHve n onTummsauma | MogenmpoBaHue 1 oNTUMK3aLNS
ONTUMU3ALNSA XUMUKO-
MK-3 | XMMUKO-TEXHOI0r NYeCKnX XUMUNKO-TEXHOJIOT NYECKUX

TEXHOOrMYECKMX MPOLLeCcCoB;
Mpon3BOACTBEHHAA MPaKTUKa:
TexHonornyeckas (MpoeKkTHo-
TexHoNornyeckas) npakTuka;
Mpon3BoACTBEHHasA NpaKTHKa:
TexHonornyeckas (MpoeKkTHo-
TeXHOM0orn4yeckas) NpakTuKa;
C/CTeMHbIN aHan3 NpoLLeccos
XUMUYECKON TEXHONIOTN 1
He(TenepepaboTKku

3. 06beM aucumMnaunHbl (MoAaynsA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKajeMU4yeCcKUX 4YacoB, BbiAeJIEeHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasatesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuvarowuxcs
Bcero yacos 2 cemectp
Yyacos /
_ [ yacoB B
Bup yuebHon paboTbl - 4acoB B
31IeKTPOHHOM -
dbopme 31IeKTPOHHOM
¢dhopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 32 32
B TOM Yucne:
Jlekuunn 8 8
MpakTuyeckne 3aHATUS 24 24
CamocToaTenbHas paborta (Bcero), 76 76
B TOM Yucne:




NMOLArOTOBKa K MPaKTUYECKMM 3aHATUAM 24 24
NMOLArOTOBKa K 3K3aMeHy 12 12
COCTaBJ/IeHME KOHCMEKTOB 40 40
KoHTponb 36 36
UToro: yac 144 144
WTtoro: 3.e. 4 4

4. Copep>XaHue aMcuUMNAuHbI (MOayns), CTPYKTypupoBaHHOe nNo TeMaM (paspenam),
C YKa3aHueM OTBeieHHOro Ha HUX KoJiMyecTBa aKkasieMU4eCK1Mx 4acos U BUA,OB
y4eOHbIX 3aHATUHI

Buabl yuebHOM
Harpysku M ux

pa;:,gena HaumeHoOBaHMe pa3aena AUCLUMIMHDI TPYAOEMKOCTb, Hachl

Bcero
YyacoB

N3[(NP|N3|CPC

MPUHLUNbI COCTaBNEHNA MaTepranbHbIX N SHEPreTUYECKNX
1 (Tennosbix) 6anaHcoB. MaTepuanbHble 1 TEMNIOBLIE pacyeThl 410 |1lo| 40 60
XUMUKO-TEXHOOrMYeCKUX NpoLeccoB

OCHOBbI pacyeTa OCHOBHOIO TEXHOMOrM4eckoro obopyLoBaHNUS

2 - 4 10| 8| 36 48
XUMNYECKOU TEXHOJIOT N
Koutpone| O [ 0 | O 0 36
Utoro| 8 | 0 | 24| 76 144
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuectBo
Copep>xaHue nekuum YacoB
Ne HaumeHoBaHue Aep t /
3aHATUS pasnena Tema nexkuum (mepeyeHb ANAAKTUYECKUX eQUHNLL; 4acos B
paccMaTpuvBaeMbIX MOATEM, BONPOCOB) | 3/IEKTPOHHOM
cdopme
2 cemecTp
MpUHLMMbLI COCTaBNEHNS o y
MaTEDNAbHbIX 1 TeopeTnyeckuii U NPaKTUYeCKUi
P MaTepuanbHbIn 6anaHc. PacxogHble
JHepreTnyecKnx
CocTaBneHune K03(DHNLIMEHTOB, 0COBEHHOCTU MX
(TennoBbIx) 6anaHCoB.
1 MaTeDUasbHbIE 1 MaTepuasibHoro |onpenenexHns. OcobeHHOCTK 2
P 6anaHca COCTaBNeHNA MaTepuasbHbiX banaHcos
TernaoBble pacyeThbl
HeobpaTVMbIX XMMUKO-TEXHOIOT NYECKNX
XUMUKO-TEXHOJIOr N4eCKnX
NDOLIECCOB npoLLeccos.
MPUHLMMBI COCTaBNEHNS
MaTepuasibHbIX U TennoBomn 3PeKkT peakuuu.
3HepreTnyeckmnx OcobeHHOCTM pacyeTa TEMAOTHI
CocTaBneHune
) (TennoBbIx) 6anaHCOB. TeMIOBOMO XUMNYECKUX U PU3NYECKIMX 2
MaTepuranbHble n Gananca npespalleHnin. PacxogHble
TernaoBble pacyeThbl KO3(h(ULMeHTbI. PacyeT TensoBoro
XUMUKO-TEXHOJIOM NYECKINX 6anaHca NPoMbILLNEHHbIX NPOLLECCOB
npoLeccos




OcHoBbI pacyeTa

OCHOBHbIe TUMOBbLIE KOHCTPYKLMUN
annapaToB KOJMOHHOr0 Tuna:
MaccoobMeHHble annapaThbl C
(hnkcupoBaHHOM 1 co cBoBOAHON
MOBEPXHOCTbIO KOHTaKTa (ha3,
NAEHOYHbIE MacCoObMeHHbIe annapaTbl.

OCHOBHOIO OcHoBbI O6Lme NpUHLMMLI ONpeLeneHns n
3 TEXHONOFMYECKOrO pacyeTa pacyeTa peXXnMHO-TEXHONOr NYECKUX 2
060Dy 10BaHNS MacCcoobMeHHbIX | napameTpoB paboTbl N HAXOXAEHUS
XAMAYECKON TexHonory | 2NnapaTos OCHOBHbIX FreOMeTPUYeCKNUX pa3Mepos
KOIOHHbIX annapaToB: AnaMeTpa 1
BbICOTbI KOJIOHHbIX annapaTos.
MpencTasneHns 06 onTuManbHbIX
rMAPOANHAMUYECKNX pexmMmax paboThl
annapaTtoB. Makpo3KOHOMMKa
MaCCOOBMEHHbIX MPOLLeCCOB
TpeboBaHus, NpefbsaBAsSeMble K
NPOMbILLJIEHHBIM peakTopaM. PeakTop
CMeLLEeHNs NePUOANYECKOro LeNCTBUS.
OcHoBbI pacyeTa OCHOBbI PeakTop naeanbHOro BbITECHEHHUS.
OCHOBHOI0 PeakTop nonHoro cMeweHns. Kackapg
4 TEXHOJIOMNYeCKoro gafn‘rxfeacmx peakTopOoB MOJIHOFO CMELUEHUS. 2
oGopyuosatMﬂ DEAKTOPOB OcobeHHOCTU pacyeTa peakTopoB
XUMUYECKON TEXHOIOr UK pa3nnYyHOro Tuna: 0AHOCTYMNEeHYaToro
peakTopa HemnpepbIBHOrO AeNCTBUS
NOJIHOIO CMELLEHNA, pacyeT Kackaja 13
peakTopoB.
Wtoro 3a cemecTp: 8
UToro: 8
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
YyebHble 3aHATNA He peann3yoTCs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
KonuyectBo
Ne HauMeHoBaHMe Tema CopepiXaHue NPakTU4eCcKoro 3aHATUA Yyacos /
3AHATHS pasgena NpaKkTU4YecKoro (mepeyeHb AMAAKTUHECKUX eANHUL: 4acoB B
3aHATUA paccMaTpMBaeMbIX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
dopme
2 cemecTp
MpUHLMNBI COCTaBNeHUA
;"S;Sf:f;f;cb}(';r TeopeTunyeckune n NpakTUYeckne
(TernoBbix) 6aNaHCoB. OnpepeneHne pacxoHble KO3PULNEHTbI XUMUKO-
1 MaTepuasbHbie u pacxoHbIX TEXHOJI0rM4yeckoro npouecca. Mpumepsl 2
TennoBbIE pacyeTs KO3(h(hMLUMEHTOB | peLleHmnsa 3agay no onpeneneHunto
pacxo4HbIX KO3 (ULINEHTOB.
XUMUKO-TEXHOI0M NHECKNX
npoLeccoB
MPUHUMNBI COCTaBAEHNA
MaTepuanbHbIX 1 CTexMoMeTpS 1 PacyeTbl TEXHOJIOMMYECKMX MPOLLECCOB, B
3HepreTnYecknx KOHLIEHTDALMA B pe3ysibTaTe KOTOPbIX MPONCXOANT
7 (TennoBbix) 6anaHCoB. pacyeTax XUMUNYeCckKoe n3MeHeHne BeLlecTBa. 7
MaTepuanbHble 1 TEXHONOFMYECKIX 3aKOH MOCTOSAHCTBA COCTaBa 1 3aKOH
TensoBble PacyeThbl NPOLIECCOB KPaTHbLIX OTHOLUEHWN B TEXHOMOr NYECKINX

XUMUKO-TEXHOJIOT YECKMX
npoL.eccoB

pacyeTax




MpuHLMNbI COCTaBNeHUA
MaTepunanibHbIX N
3HEepreTn4ecknx

3HavyeHue 3HepreTn4eckmx 6anaHcos
XUMUKO-TEXHOIOMM4YECKMX MPOLIECCOB.
MprMepbl peLleHns 3aa4y No pacyeTy

CocTaBneHune ?
(TennoBbix) 6GanaHCcoB. 3HepreTmnyeckmx banaHcos. Tenaoson
3 3HepreTnYecKmx
MaTepuanbHbie 1 6aNaHCoB H6anaHCc peakTopa CMHTE3a 3TUI0BOr0
TenJoBble pacyeThbl cnupTa. OnpegeneHne sHTanbNMm 1
XUMUKO-TEXHONOMMYECKNX TennoBoro 3ekTa XMMn4eckon
npowueccos peakuun
MpHLUMNLI COCTaBNEHNS 3HayeHune sHepreTUYecknx GanaHcos
MaTepuanbHbIX 1 XUMWNKO-TEXHOJIOMMYECKMX MPOLLECCOB.
3HepreTnyecknx Mpumepbl pelleHns 3aaay no pacyeT
P CocTaBnieHune P pbl P A P y
(TennoBbix) 6anaHCcoB. sHepreTmnyeckmx banaHcos. Tenaoson
4 3HepreTn4eckmx
MaTepuranbHbie 1 6aNaHCoB 6anaHCc peakTopa CMHTE3a 3TUI0BOIO
TenJoBble pacyeTbl cnupTa. OnpegeneHne sHTaNbNMmM 1
XUMUKO-TEXHONOrNYECKNX TennoBoro 3ekTa XMMmn4eckon
npoL.eccos peakuun
3HavyeHne MaTepuasibHbIX 6anaHCcoB
MpUHLKXNLI COCTaBNEHNS
XUMUNKO-TEXHOJIOMMYECKMX MPOLLECCoB.
MaTepuanbHbIX U
MpuMepbl pelieHns 3agay no pacyeTty
3HEepreTnYecKmx
CocTaBneHune MaTepuanbHbIX 6anaHCoB.
(TennoBbix) 6anaHcoB. N
5 MaTepranbHbIX MaTepuanbHbIn banaHc npouecca
MaTepunanbHble 1 o .
6anaHcoB HenTpaan3aumm a3oTHON KNCOThI
TEnJoBble pacyeThbl .
aMMuakoM. MaTepuanbHbin 6anaHc
XUMUKO-TEXHONOMMYECKNX .
npon3BOACTBa 3TWJIOBOrO CAMpTa NpsMoNn
npoLeccos 9
rmgpaTauunen sTuaeHa.
3HavyeHne MaTepuasibHbIX 6anaHCcoB
MpHLKXNLI COCTaBNEHNS
XUMUKO-TEXHONOMMYeCKMX MPOoLEeccos.
MaTepuanbHbIX 1
MpuMepbl pelieHns 3agay no pacyeTty
3HEepreTnYecKmx
CocTaBneHune MaTepuanbHbIX 6anaHCoB.
(TennoBbix) 6GanaHcoB. M
6 MaTepranbHbIX MaTepuanbHbIn banaHc npouecca
MaTepuanbHbie 1 . .
6anaHcoB HenTpaan3aum a3oTHON KACIOThI
TEnJoBble pacyeThbl .
aMMuMakoM. MaTepuanbHbI 6anaHc
XUMUKO-TEXHONOMMYECKNX .
npon3BOACTBa 3TWJIOBOrO CAMpTa NPsSMONn
npowueccos 9
rmgpaTaunen sTuneHa.
MpuHLUMNbI COCTaBNeHUA PacyeT .
Ipachnyecknin MeTo pacyeTa npoLecca
MaTepuanbHbIX 1 MaTepunanbHoOro u o
pekTudurKaunm 6UHapHbIX CMecen.
3HEepreTnYecknx TEna0Boro .
MaTepuranbHbIi 6anaHc
(TennoBbix) 6anaHcoB. 6anaHcoB . .
7 PEKTUPUKALNOHHOWN KOJIOHHbLI. Ternoson
MaTepuanbHble 1 OTOEeNbHbIX y
6anaHC peKTUPMKALNOHHON KOMOHHbI.
TENJIOBLIE PaCHETDI BIAOB TexHoNornyeckme pacyeTsl npoLecca
XUMMNKO-TEXHOOMNYECKUX | XUMNYECKNX NPOM3BOACTEA aMMMaKa
npoL.eccos npon3BOACTB
MpuHUMNbI COCTaBneHNs PacyeT .
Ipacdhuyecknin MeTo pacyeTa npoLecca
MaTepuanbHbIX U MaTepuanbHOro u N
pekTUrKaLmm BMHapHbIX CMecen.
3HEepreTnYecKmx TEna0BOro .
MaTepuanbHbIin banaHc
(TennoBbix) 6anaHcoB.. 6anaHcoB . .
8 PEKTUPUKALNOHHOWN KOJIOHHLI. Ternsiosomn
MaTepuanbHbie 1 OTOEeNbHbIX y
6anaHCc peKTUPMKALNOHHON KOMOHHbI.
TEnJIoBble pacyeThl BUAOB
TexHonornyeckme pacyeTsl npoLecca
XUMUKO-TEXHONOMMYECKUX | XUMUYEeCKnxX
npon3BoACTBa aMMuaKa.
npoL.eccos npou3BOACTB
Cnocob pacyeTa TOALLMHBI N30AALNN.
OcHoBbI pacyeTa
OCHOBHOLO OCHOBHbIE pacyeTHble 3aBMCMMOCTMN AN1A
PacyeT TensioBon | onpeneneHnsa TeNN03alWMTHbLIX CBONCTB
9 TEXHONOrM4YeCKoro y
N3015LUN TENIOU30JIALNOHHbBIX KOHCTPYKL WA,
obopyLoBaHus .
o PacyeT TennoBon nlonaunn
XUMMNYECKON TEXHOOMUN
TpybonpoBoaos 1 obopynoBaHms
Cnocob pacyeTa TOALLMHBI N30AALNN.
OcCHOBbI pacyeTa
OCHOBHOLO OCHOBHbIE pacyeTHble 3aBMCMMOCTMN A4S
PacyeT TensioBon | onpeneneHnsa Tena03alMTHLIX CBONCTB
10 TEXHONIOrM4ECkoro N3015LUN TENNON30MALNOHHbBIX KOHCTPYKLWIA
obopynoBaHus Py

XUMNYECKON TEXHONOr NN

PacyeT Tennoson nzonauun
TpybonpoBonoB 1 060pynoBaHMs




OcCHOBbI pacyeTa 3NeMeHThI OnpeueneHme OCHOBHbIX
OCHOBHOI0O KOHCTPYKTUBHbLIX Pa3MepoB arnrnapaToB.
pacyeTa
11 TEXHONOrM4ecKoro KAMUAYECKIX MpoussoanTensHOCTh annapaTa. O6bem 2
obopynoBaHus peakLMOHHOWN 30HbI annapaToB. PelueHne
. peakTopos
XUMNYeCKon TeXHOJ1I0rnn 3anad
OcCHoBbI pacyeTa OI'IpELI,EJ'IEHVIe OCHOBHbIX
SNeMeHTbI
OCHOBHOIo KOHCTPYKTUBHbIX Pa3MepPOB arrapaToB.
pacyeTa
12 TEXHONOrM4eCcKoro KAMUYECKIX Mpon3BoanTeNbHOCTL annapaTa. Obbem 2
obopynoBaHus peakLMOHHOWN 30HbI annapaToB. PelleHne
o peakTopoB
XNMMNYeCKon TexXxHoNornn 3ajad
WToro 3a cemecTp: 24
UToro: 24
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bua Copep>XaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboThbi KonuyectBo
CaMOCTOAITE/IbHOM
pa3spena paboTel (NepeyeHb ANAAKTUYECKNX €ANHWLL: YyacoB
paccMaTpMBaEMbIX NOATEM, BOMPOCOB)
2 ceMecTp
KoHcnekTupoBaHne 0CHOBHOW 1
LOMONHUTENLHON NNTEPATYpPbl MO TEMAM:
MpuHUMNBI COCTaBJIEHUA
MaTepuranbHble 6anaHCbl XMMNYECKUX
MaTepuanbHbIX 1
npoueccos. NMPUHLKMNLI COCTaBJIEHNA
JHepreTnYeckmnx
CamocToATeNbHOE | MaTepuanbHbiX 6anaHcoB. OCHOBHbIE
(TennoBbix) 6anaHcos.
n3yyeHue nokasaTeJiu XMMUYeCKnX npoL,eccos. 24
MaTepuranbHbie 1 o y
MaTepuana 06w maTepuanbHbl banaHc.
TernoBble pacyeThbl RN .
MoCcTaannHbIN MaTepuasbHbIA 6anaHc.
XUMUKO-TEXHOOMNYECKNX
MpUHLMMNBI COCTaBJIEHNS SHEPreTUYeCcKmnx
npoLeccos
H6anaHcoB. [OAroTOBKa K 3K3aMeHy Mo
BOMpocCam pasgesa
MpuHUMNbI COCTaBJIEHUA
MaTepuanbHbIX 1
3HepreTnYeckmnx
MNMoproToBKa K N3y4yeHne TeopeTnyeckoro matepuana rno
(TennoBbix) 6anaHcoB..
NpakTU4yecKnM Teme npoBefeHNs NPakTUYeckmnx 16
MaTepuanbHble 1 y
3aHATMAM 3aHATUI, OhopMIEHME OTYeTa
TernaoBble pacyeThbl
XUMUKO-TEXHOOMNYECKNX
npoueccos
KoHCneKTupoBaHme 0CHOBHOW 1
OOMOSIHUTENbHON MTepaTypbl N0 TEMaM:
CTtaTnyeckas n guHammyeckas opma
Tennosoro 6anaHca. Obuwaa meToamka
COCTaBJIEHMA U peLleHns CUCTEM
ypaBHeHW banaHCoB
XUMUKOTEXHOIOrMYECKNX CUCTEM.
OcHoBbI pacyeTa y
MeTobl pelleHns CUCTEM YpaBHEHWUI
OCHOBHOIr0 CamocTosATeNBHOE
6anaHcoB. MeTonbl peLueHns cMcTem
TEeXHOM0rn4eckoro n3y4vyeHue o o 28
JIMHENHbIX anrebpanyecknx ypaBHEHWNA.
obopynoBaHus MaTepuana

XUMNYECKON TEXHOSIOMUK

OnpefeneHune BbIxo4a OCHOBHOIO U
No60YHBLIX MPOAYKTOB, PAaCXOAHbIX

KO3 (PMLMEHTOB MO ChIpbio,
NMPON3BOLCTBEHHbLIX MOTEPb
XUMUKOTEXHOJIOMMYECKMX NMPOLLeCCOB.
PacyéTbl KO3hhMLUMEHTOB pacxoa Aas
peakumi. MoAroToBKa K 3K3aMeHy Mo
BOMpocCaM pas3aerna.
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OcHoBbI pacyeTa
OCHOBHOI0O MonoroToeka K /I3y4yeHne TeopeTnyeckoro Matepmana no
TEXHOJIOrMYeCKoro NPaKTUYeCKUM TeMe NpoBeLeHns NpakTUYecKunx 8
obopynoBaHus 3aHATUAM 3aHATUIA, ohopMIIeHMe oTYeTa
XUMUYECKON TEXHOSI0T N
UToro 3a cemecTp: 76
WTtoro: 76

5. NMepevyeHb y4eOHOM NuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHus no

AucuunnuHe (Mmopynio)

Pecypc HTb
Ne Bbubauorpaduyeckoe onucaHue CamrTy
n/n P (36C CamrTy,
IPRbooks n 1.4.)
OcCHOBHa#sa nuTepaTypa
MeTo4bl pacyeTa NPOLECCOB 1 annapaToB XUMNUYECKON TEXHOJIOT UK .
i ) DNEeKTPOHHbIN
1 | (npumepsbl 1 3agayn); XMMU3OAT, 2020.- Pexxum gocTyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97815 Pecyp
MeToAabl TENNOBOro pacyeTa TPyboNpoBOAOB Pa3IMYHOIr0 Ha3HAYEHUS; y
N o i DNEKTPOHHbIN
2 | TroMeHCKM nHoycTpranbHbln yHueepcuteT, 2016.- Pexxum poctyna:

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||83701

pecypc

HecTepoBa, T.H. CTexnomeTpus, MmaTepuanbHble N SHEPreTnYecKkme
pacyeTbl B XUMUW U XMUMNYECKON TexHonorum : y4eb. nocobue / T. H.
HecTeposa, C. B. BocTpukos; CaMap.roc.TexH.yH-T, TeXHOI0rns
OpraHM4eckoro N HeTexnmmyeckoro cmHTesa.- Camapa, 2014.- 403 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2142

DNEKTPOHHbIN
pecypc

PacyeT pekynepaTuBHbIX TeNJ100OMeHHbIX annapaTos; [JOHCKON
rOCYAapCTBEHHBIN TeXHUYeCKU yHuBepcuTeT, 2019.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||117837

DNIEKTPOHHbIN
pecypc

PacyeTbl 1 MOLENUPOBAHNE B XUMUYECKOW TEXHONOM MM C NMPUMEHEHNEM
Mathcad; Ka3aHCKMI HauMOHabHbIN NCCeL0BaTeNIbCKUN
TexHonorm4yeckuu yHmesepcuteT, 2018.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNIEKTPOHHbIN
pecypc

®ununnos, B.B. MpoLuecckl 1 annapaTtbl XUMAYECKON TEXHOJIOTUN :
cnpaBoyHWK / B. B. dunnnnos, B. [. M3mannos; CamapCckui
rOCYyAapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, XMUYecKas TeXHONOr A 1
NPOMbILLNEHHAs 3K0JI0rns .- 2-e n3g., ucnp. n gon..- Camapa, 2021.- 54 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5338

DNEKTPOHHBIN
pecypc

JononHuTenbHas nuTepaTtypa

Homorpammbl, rpapukm n TabnmyHble fJaHHble 415 TEXHONOrNYeCKnX
pacyeToB npoueccoB nepepaboTkn HehTW K rasa : cnpaBo4Hoe nocobue /
CaMapckuii rocygapCTBEHHbIA TEXHNYECKUI YHUBEPCUTET, XUMUYecKas
TexHonorusa nepepaboTkn HethTU 1 rasa; cocT. B. I'. Bnacos [u ap.].-
Camapa, 2017.- 91 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5597

DNIeKTPOHHbIN
pecypc

Mpouecchl 1 annapaTbl XUMUYECKUX TEXHOJIOTUA. Teopns 1 NpakTuka
Hacalo4HbIX annapaToB; CaHKT-MNeTepbyprckuin rocy4apCTBEHHbIN
YHUBEPCUTET MPOMbILLIIEHHBIX TEXHONOrUM 1 AnsanHa, 2020.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||118413

DNEKTPOHHBIN
pecypc
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HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM NEKTPOHHOMN
NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U canta HTB Caml TY no nornHy n naposto.

6. NMepevyeHb MHPOPMALMOHHBIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM

nporpaMMHoro obecneyeHus

obpasoBaTenbHOro npouecca No gucuUNAMHe (Moayio), BKJlOYas nepeyeHb

Mpwn NpoBeAEHNN NEKLMOHHbIX 3aHATUIA NCMONb3YEeTCS MynbTUMeLNAHOe 060pyaoBaHMeE.
OpraHunsoBaHo B3anMopgencTeme oby4atollerocs n npenogaBaTens C UCNOJIb30BAaHNEM 3/1€KTPOHHON
NH-hopMaLMoHHo obpa3oBaTesibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft y JInueH3noHHoe
(3apybexHblii)
MporpammHoe obecrievyeHne «AHTUNNArnaT. AO «AHTHMNNarmaT»
3 o JInueH3noHHoe
2KcnepT» (OTevyecTBEHHbIN)
«JTabopaTopun
4 | AnTmeupyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)
MporpammHoe obecrnevyeHne ans 3A0 «CotT/lanH
5 | nporpammMmunpoBaHus, YNCNEHHbBIX pacHeToB U Tpeng» JIneH3noHHoe
BM3yasm3aumum pesynbtaTtoB Matlab (3apybexHblii)
MNoppaspeneHue
RPMS (Cnctema moaenMpoBaHus NPOMBbILLEHHON
6 |HedTenepepabaThiBatoWEro N HeETEXMMNYECKOrO | aBTOMaTU3aLUK JInueHsnoHHoe
Npon3BOACTBA) Honeywell

(3apybexHblii)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 JaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

Ne
n/n HaunmeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
1 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content rufru | PECYPCE! OTKPBITOTO
- nocTtyna
2 | KoHcynbTaHT naoc | http://www.consultant.ru Pecypcel OTKpbITOrO
nocTtyna
KOHCy B TaLIOHHAI Pecypcbl OTKpbLITOro
3 | ueHTp Matlab u http://matlab.exponenta.ru yp P
S nocTtyna
Simulink
HedTenepepaboTka 1
4 HedTexnmusa, http://oilr.ru/ Pecypcbl OTKpbITOro
INeKTPOHHas [OCTYMa
bubnnoTeka.
Scopus - 6a3a AaHHbIX 3apybexHbie 6asbl
5 | pedepaToB 1 http://www.scopus.com/ JlaHHbIX
' ' ' OrpaHNYeHHoro
LUMTUPOBaHMA
nocTtyna
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http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.consultant.ru
http://matlab.exponenta.ru
http://oilr.ru/
http://www.scopus.com/

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro Nnpouecca No AucuuniauHe (mogynio)

JleKuNOHHbIE 3aHATUSA

AyouTtopun ONsS NEKLMOHHbIX 3aHATUIA YKOMMJIEKTOBaHbl Mebesiblo 1 TEXHWYECKUMMN CpeacTBaMu
obyyeHuns, cnyxalmmmn ans npeactasnaeHns y4ebHon nHdopmaumm 6onblion ayantopun (Habopel
LEMOHCTpauUnoHHoro obopyaosaHms, y4ebHo-Harn1saHble Mocobusi, TeMaTMYeCKe WIMOCTPaLUN).
TexHn4yeckue cpenctsa obydvyeHus, cnyxawme ANs npepctaBieHuUs yvyebHonm nHgopmaumn 60nbLION
ayanTopuun, Habop AeMOHCTpaLMOHHOro 060pynOBaHWA: 3KPaH, NPOEKTOpP, NMEePEHOCHON HOYTOYK.
Habop y4ebHo-HarnsgHbix nocobuin, obecnevymnBaoinx TemMaTU4eCKme MANIOCTPaLUM, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpaMMamM OUCLUMMANH: KOMMIEKT MaakaToB «XuMnus» 560x800 M.
Cneumnanu3npoBaHHas Mebenb: 27 y4yeHU4eCckux napT, CTON WU CTyN ANd npenofasaTens, Tymba, Locka

MpakTUyeckue 3aHATUA

AypnTopumn ANS NPakTUYeCKUX 3aHATUN YKOMMNJEKTOBAHbI Cneunanm3npoBaHHon Mebenbio u
TEXHUYECKMN CpeacTBamMu 0byveHuns.
TexHn4yeckue cpenctBa oby4vyeHus, cnyxawme ANsS npepctaBieHns yvyebHonm nHgopmaumn 60nbLION
ayauTopumn, Habop AeMOHCTPaLMOHHOro 06opyAOBaHUSA: 3KpaH, MPOEKTOpP, MEPEHOCHON HOYTOYyK.
Habop yyebHo-HarnsgHbix nocobuin, obecneymBaloWnX TeMaTUYeCKUe MANKOCTPaLUM, COOTBETCTBYOLLME
paboymm y4yebHbIM NporpaMmamM AUCLUMINH: KOMIMIEKT M1akaToB «Xumns» 560x800 mm.
Cneuvnanu3npoBaHHasa Mebenb: 14 y4YeHUYECKUX CTOJIOB, 28 yYeHUYECKUX CTYyNbeB, CTON W CTya Ans
npenogasaTens, LOCKa.

JlabopaTopHble 3aHATUSA
JlabopaTopHble paboTbl y4ebHbLIM MAaHOM He NpeayCMOTPEHbI.

CaMmocTosaTenbHas pabora

MoMmellleHne AN CaMOCTOATeNbHON paboThl OCHALLEHO KOMMbIOTEPHOW TEXHUKOM, C BO3MOXHOCTbIO
NOAKJOYEHNS K CETU «IHTEPHeT» U C AOCTYMNOM B 3JIEKTPOHHYO MH(OPMaLMOHHO-06pa3oBaTeNbHY0 Cpeay
CamI'TY 1 cneumanm3npoBaHHoin Mebenblo.

9. MeToagunyecKkue MmaTepuasibl

MeToauyeckme pekomeHaaumm npu paboTte Ha nekuun

[0 nekunn CTyaeHT LOJ/KEH NPOCMOTPeThb y4ebHO-MEeTOANYECKYIO U HAayUYHYI0 ANTepaTypy Nno Teme
NEKLMMN C TEM, YTOObl UMETbL NpeacTaB/ieHre o npobaemMax, KoTopsle ByayT pa3bupaTbCs B NEKLINN.

Mepen HayvanoMm nekuun obydvalowmmcs coobwiaeTcs TemMa NEKUUU, NaH, BOMNPOCH!, Nnoanexalue
PacCMOTPEHMIO, AOBOASATCS OCHOBHbIE IMTEPATYPHbIE NCTOYHUKK. Bech y4yebHbln MaTepuas, coobliaembiin
npenofaBaTesieM, AO/DKEH He MPOCTO NPOCAyWnBaThCs. OH foMKeH ObiTb aKTUBHO BOCMPUHSAT, T.€. YC/bIWAH,
OCMbIC/IEH, MOHAT, 3aUMKCUPOBAH Ha ByMare v 3aKkpenseH B namsaTu. Mpuctynas K CayLLIaHWio HOBOro y4ebHoro
MaTepuana, Nosie3HO MbICJIEHHO YCTAHOBUTb €ro CBsidb C paHee M3yyYeHHbIM. Cneas 3a TEXHWKOW YTeHUs
NeKUMM (aKLEHT Ha CYLeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEHME pUTMa, Nay3a 1 T.M.), Heobxoaumo Bcnen 3a
npenofaBaTesieM yMeTb BblAeNATb OCHOBHbIE KAaTEropuu, 3aKOHbl U ONpeaensaTb UX coaepxaHue, npobnemsl,
npeanosaraTh UX BO3MOXHbIE PeLUEHNs, A0Ka3aTeNbCTBa M BbIBOAbLI. OCyLleCTBAAS Takylo paboTy, MOXHO
3HauYnTenbHO 0bnerynTb cebe NMoHMMaHne y4ebHOro mMaTepuana, ero KOHCMeKTUPOBaHWE U fdajbHelillee
n3yyeHue.

KOHCNeKTWpoOBaHMe nekuun nossosseT obpaboTaTh, CUCTEMATU3UPOBATL U Jy4ylle COXPaHUTb
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NoNyYeHHY UHGpOopMauuto c TeM, 4yTobbl B ByayweM Mo)XHO BblIo BOCCTAaHOBUTbL B MaMSATW OCHOBHbIE,
coaepxaTesbHble MOMeHTbI. TUNMYHasa ownbka, coBepluaeMas 0byyatoLwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHMeE
peyn npenogaBaTens. Kak npasusio, Npu 3anucu «CJa0BO B C/IOBO» He OCTAeTCsA BPeMeHU Ha obayMbiBaHue,
aHanM3 N CuHTEe3 uHdopmaunn. OTbMpasa HYXXHYO MHGPOPMaLNIO, FaBHbIE MbICAW, NPobaeMbl, peweHuns un
BbIBOAbl, HEOOX0AMMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTtesbHO 0CTaBUTb B paboymx KOHCMEKTax Mons, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, OLOMOJHSAOWMNE MaTepuan MNPOCAyWaHHOW NeKUuun, a Takxe
nogyepkumBatoLne ocobyto BaXXHOCTb TE€X UM UHbIX TEOPETUYECKMX MONOXKEeHUA. C OKOHYaHUEM JIeKL UK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUIEHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu n T.M. C TeM, 4YTOBbl KOHCMEKT Mor BbITb
MCMONb30BaH B MPOLLECCE MOATOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeTognyeckue pekoMeHOauunn rpun rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUNN

MpakTU4yeckne 3aHATUS MO AWCLMUMIIMHE NPOBOASATCSA B LENAX BbIPpaboTKM NMPaKTUYECKUX YMEHUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUI NPOGECCNOHANbHbIX 3aay.
PekomMeHAyeTCsa cneayioLlas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HakKoMJieHWe C MJAHOM MPAKTUYECKOro 3aHATWS, KOTOPbLIA OTpa)kaeT Cofep)xaHue
NpPeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMeKTa Nekuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka oby4atoWerocs K NpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl MPaKTUYECKNUX 3aHATUIA U (MAK) Nekuuin. B npouecce nNoaroTOBKU K MPakTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe pPeKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTy4eHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie nnu BO BPeEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4yacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNoCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxonmmo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MOryT ObiTb FpynnoBbie ©
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT CNIOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenei 3aHaTus, obLien NnoaroToBKM
obyyaoLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns namn nepsoe OencTBue,
nnn ykasaTb obLliee HanpaBieHne paccyxaeHuir. MonyyveHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[eKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeTogn4yeckme pekoMeHgaUnM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToAaTeNbHOW paboTbl 06y4YalLWMXCH OPUEHTUPYETCSH Ha aKTUBHbIE METO.b
OBJlafleHNA 3HaHWAMMW, pa3BUTME TBOPYECKMX cnocobHocCcTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C yH4ETOM NOTPEeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocTosaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKM NocobusMM, Hay4yHON, CNPaBOYHOM ANTepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOLOM MOJTYHEHNS
JOMONIHUTENbHbIX 3HAHWUIA, MNO3BONAET 3HAYUTESIbHO aKTUBM3UPOBATHL MPOLLECC OBAAAEHUS UHGOpPMaLnen,
crnocobecTByeT 6onee rayboKOMy YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4MTb HAaW3YCTb M BHECTWU B F10CCapuUi, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4YeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;
® Ha NIeKLUUsX, NMPaKTUYECKNX 3aHATUAX;
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® B KOHTaKTe C npenonaBaTesieM BHE paMOK paCrnncaHus;

® Ha KOHCyNbTaulKnax no y‘-IE6HbIM BOMpocCaM, B Xoae TBOPYECKNX KOHTAKTOB, Npn NNKBMAOaLNN
3a40/DKEHHOCTEN, NPW BbINOJTHEHUN MHONBUAYAIbHbIX 3aflaHUn 1 T.4.;

e B bnbnnoTeke, foma, Ha Kadeape nNpu BbiNOJAHEHUN 0ByYatoLWMMCs y4ebHbIX 1 NPaKTUYeCKUX
3afau.

3¢ PeKTUBHLIM CPeaCTBOM OCYLLIECTBIEHNS 00yvalolmMMcs CaMoCTosATeNbHON paboThl aBnseTCs
3N1eKTPOHHas UHGOpPMaLMOHHO-06pa3oBaTeNbHas Cpefa yHMBepCcUTeTa, KoTopas obecneynBaeT JOCTyn K

y4yebHbIM nnaHam, paboymm nporpammam AUCUUNAWMH (MOAyneRn), NPakTUK, K U3gaHusM 31eKTPOHHbIX
61bIMOTEYHbBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOoaynIo)

®OHA OLEHOYHbIX CPEACTB NPeCcTaBleH B NpuaoKeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
B61.B.03 «TexHONOrn4yeckme pacyeThbl B XMMNYECKON

TexXHonornm»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
B1.B.03 «TexHOonorn4yeckue pacyetbl B XUMUYECKOU TEXHOJIOTUUN»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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2022

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)
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JK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnsi)
KOMNeTeHL UM

Kopa mn
HauMeHOBaHMue
KOMMNEeTeHL UM

Kop u HaumeHoBaHue
MHOUKaATOpPa O0CTUXEeHUA
KoMneTeHuuun

Pe3ynbTaTbl 00y4eHus
(3HaTb, yMeTb, BnageTb,
COOTHEeCEeHHble C
MHAMKaTOpaMu
BOCTUXXEHMA
KOMMNeTeHL M)

lNpotheccnoHanbHble KOMMNEeTeHLNN

He npenycmMoTpeHo

MNK-3 CnocobeH
naaHMpPoBaTb
NPON3BOICTBEHHY
0 [esiTeNbHOCTb,
paccynTbIBaTb
NMPON3BOACTBEHHbI
€ MOLLIHOCTM

MK-3.1 PaccynTbiBaEeT
NMpPOW3BOACTBEHHbIE
MOLLHOCTM, TEXHNYECKME
XapaKTEPUCTUKMN,
KOHCTPYKTUBHbIE
0COBEHHOCTUN U PEXUMBI
paboTbl 06opynoBaHus,
npaBuia ero aKcnayaTaumm

BrnageTb HaBblKaMun
npoBeaeHns
TEXHOJIOrMYECKMX Pac4yeToB
NpOLLeCCOB XUMUNYECKOM
TEXHOJI0rnmn

3HaTb pacyeTHbIe
nokasaTtenu
TEeXHOJIOrM4ecKoro npowecca,
TexHunyeckune
XapaKTepuUCTUKN,
KOHCTPYKTWBHbIE
0COBEHHOCTMN U PEXUMBI
paboTbl 060pynOBaHNS

YMeTb paccymTbiBaThb
NMPOV3BOACTBEHHbIE
MOLLHOCTW, TEXHUYECKNe
XapaKTEPUCTUKMN,
KOHCTPYKTMBHbIE NMOKa3aTesNu
TEeXHOM0rM4yeckoro
obopynoBaHus,
MaTepuasbHbIA U TEMJIOBON
6anaHc npoueccos

MK-3.3 BHOCUT npenJsioxxeHms
Mo COBEPLLUEHCTBOBAHUIO
TEXHOJIOrMYEeCKMX NPOoLLECCOB,
MOBbILLEHNIO KaYyeCTBa
BbIMYCKaeMOW NpoayKLum
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BnageTb HaBblKamMu
BbINOJIHEHUS
TEXHOIOTMYECKNX PaCHETHbIX
paboT

3HaTb HanpaBJiIeHNSA 1
MeTOo[bl COBEPLUEHCTBOBAHUA
TEXHONOrMYeCKnX npoL,eccos
HepTexumMum n
HedTenepepaboTKy; NyTu
MOBbILLIEHNSA Ka4yecTBa
BbINyCKaeMomn NpoayKLum




YmeTb pa3pabaTbiBaTh
NpennoXeHuns no
COBEpPLUEHCTBOBaHUIO
TEXHOJI0rMYECKMX NPOLLeCCoB,
MOBLILLEHNIO KAa4YeCcTBa
BbIMYCKaeMOW NpoayKLnY;
OCYLLEeCTBAATb
TEXHOJIOrMYecKre pacyeThbl
BHOCKMBIX MPeAN0XEHNI

Manuu,a COOTBETCTBUA OLEHOYHbIX CPeancTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus
Tekywun | Mpomex
Kop unaukartopa yu P y
OueHo4YHble KOHTPONb | TO4YHasA
BOCTUXXEHUA Pe3synbTaTtbl 06yuyeHus
cpeacTBa ycnesaeMm | aTtrecTau,
KOMMeTeHLuun
ocTH us
MpUHLMNBI COCTaBNIEHUA MaTepHuasibHbIX U 3HepreTuyeckux (TennoBbix) 6anaHcoB. MaTepuanbHbie U TensoBbie
pacyeTbl XMMUKO-TEXHOJIOFMYECKUX NPOLLeCcCcoB
MK-3.1 PaccymTbiBaET
NMPOU3BOLCTBEHHbIE
MOLLHOCTMW,
TexHnyeckme YMeTb pacCcynTbiBaTb MPON3BOACTBEHHbIE
XapaKTePUCTUKMN, MOLLIHOCTU, TEXHNYECKMNE XapaKTEePUCTUKM, OT4eT no
KOHCTPYKTMBHbIE KOHCTPYKTMBHbIE MOKa3aTenu NPaKTUYECKUM [a Het
0CoBeHHOCTN 1 TexHosornyeckoro obopynoBaHums, 3aHATUAM
peXxunmbl paboThl MaTepuabHbI U TensoBon 6anaHC NpoLeccos
obopyrnosaHus,
npasuia ero
aKcnayaTaumm
BnapeTtb HaBbiKaMy NPOBeAEHNA OT4eT no
TEeXHOI0rMYeCcKMX pacyeToB NPOLECCOB NpPaKTUYyecKum [a Het
XUMUNYECKOW TEXHOJIOMM 3aHATUAM
3HaTb pacyeTHbIe NoKasaTenun
TEXHOJIOrMYeCcKoro npouecca, TexHm4yeckme
poul Bonpockl K 3Kk3aMeHy HeTt Ja
XapaKTepUCTUKMN, KOHCTPYKTUBHbIE
0cobeHHOCTN 1 pexuMbl paboTbl 06opynoBaHUA
MK-3.3 BHocuTt
npeanoXKeHns no
CEBS LIeHCTBOBAHMIO 3HaTb HanpaB/eHUs U MeToabl
TEXHE))}'IOI’I/I‘-IECKVIX COBEPLIEHCTBOBAHMS TEXHOOMMYECKNX
MDOLIECCOR npoLeccoB HepTexnMUM 1 HeTenepepaboTky; | Bonpockl K 3K3aMeHy HeTt Ja
pou ! NyTW NOBbILLEHUS Ka4eCTBa BblMyCKaeMom
MOBbILLEHMNIO Ka4YeCcTBa
y NpoAyKLUMn
BbINYCKaeMow
NpPoAyKLUn
OTyeT no
BnapeTtb HaBbIKaMy BbIMOJHEHNA
NpPaKTU4YeCKUM Oa HeTt
TEXHOIOrMYeCKMX pacyeTHbIX paboT
3aHATUAM
YMeTb pa3pabaTbiBaTb NpensoxeHns no
COBEPLUEHCTBOBAHMIO TEXHOIOMNYECKMX
OT4eT no
NpOoLLEeCcCoB, MOBLILIEHNO KavyeCcTBa
o NpPakTU4eCKuUM Ha Het
BbINMYyCKAeMOW NPoayKLMM; OCYLLECTBAATL 3AHSITUSM
TEXHOIOrnYyecKme pacyeTbl BHOCUMbIX
npeanoXKeHni

OCHOBbI pacyeTa OCHOBHOIo TexXHoJiIorn4eckoro oﬁopy.u,osaHuﬂ XMMMUYECKOW TEXHONOTUN
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[MK-3.1 PaccymTbiBaeT

NpOn3BOLCTBEHHbIE
MOLLIHOCTH,
TexHun4yeckmne
3HaTb pacyeTHble NokasaTesnu
XapaKTepuCTrKN,
TEXHOJIOrMYeCKoro npouecca, TeXHM4yeckme
KOHCTPYKTUBHbIE Bonpockl K 3Kk3aMeHy HeTt Ja
0COBEHHOCTY 1 XapaKTePUCTUKMN, KOHCTPYKTUBHbIE
0COBEHHOCTM 1 pexxumMbl paboTsl 060pyL0BaHUS
pexuMbl paboThbl
obopyrnosaHus,
npasuia ero
aKCnayaTaumm
BnapeTtb HaBblKamMy NpoBeAeHns OTyeT no
TEXHOJIOrMYeCKMX PacHeToB NpPoLEeccoB NPaKTU4YeCKUM Ja HeTt
XUMUNYECKOW TEXHOJIOMM 3aHATUAM
YMeTb pacCcHnTbLIBaTh NPOMN3BOLACTBEHHbIE
MOLLLHOCTU, TEXHUYECKMNE XapaKTePUCTUKMN, OTyeT no
KOHCTPYKTMBHbIE MOKa3aTesun NMPaKTU4YeCKUM Ja HeTt
TexHo0rnyeckoro obopynosaHums, 3aHATUAM
MaTepuabHbIA 1 TeNA0BOM HanaHC NpoLeccos
MK-3.3 BHocuT
npeanoXeHus no YMeTb pa3pabaTbiBaTb NpeasoxXeHns no
COBEpLUEHCTBOBAHNIO | COBEPLUEHCTBOBAHMNIO TEXHONOMMYECKNX OTYeT No
TEXHOJIOrNYeCKmX MPOLLeCCOB, MOBLILLIEHWIO KayecTBa
. NpPakTU4eCKum Ha Het
npoLLeccos, BbIMYyCKaeMoWn NpoLayKLUuUn; OCYLLEeCTBAATb 3AHSTUSM
MOBbILLIEHWNIO KaYyecTBa | TEXHOJIOrNYecKme pacyeTbl BHOCUMBbIX
BbIMyCKaeMom npeanoXXeHni
nNpoAyKLUUn
3HaTb HanpasJieHUs 1 MeToabl
COBEPLUEHCTBOBAHMNSA TEXHOJIOMNYECKINX
npoLeccoB HepTexnMUM N HeTenepepaboTky; | Bonpockl K 3K3aMeHy HeTt Ja
MyTV NOBbILIEHNS Ka4yeCTBa BbiMyCKaeMon
nNpoAyKUun
OT1yeT no
BnapeTtb HaBblKaMu BbIMOJIHEHNA
NpPaKTU4YeCKUM Oa HeTt
TEXHOJIOrMYeCKMX pacyeTHbIX paboT
3aHATUAM
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TunoBble KOHTPOJIbHbIE 3a4aHMA UITU UHbIe MaTepuanbl, HeobxoanmMble ans
OLeHKU 3HaHUW, YMEHUWN, HaBbIKOB U (MNK) onbiTa AeATENbHOCTMH,
XapaktepusyoLyue npouecc hopMMpoBaHUA KOMNETEHLMNA B XO4e OCBOEHUS
obGpa3oBaTesibHOM NporpamMmmbli

®PopMbI TEKYLLEro KOHTPOJSISl yCneBaemMocTu
NMpuMepHbIe BONPOCHI K NPaKTUYECKUM 3aHATUAM
MpakTnyeckoe 3aHATHE Ne 1 «OnpepeneHne pacxogHbiX KO3achPpULMeHTOB»

1. Yto Takoe pacxogHbIn KO3PPULMEHT?

2. YTt0 HeoBX0aMMO 3HATb ANs pacveTa pacxogHbiX KoaddpuuneHToB?

3. UTto Takoe TeopeTn4ecKknin pacxoaHbli KOIPuUumeHT? MNMpakTuyeckuin pacxogHbIn
KO3 PULMEHT?

4. OT 4ero 3aBUCAT pacxofHbl KOIPPUUNEHTBI?

5. Kak onpegendeTca CTEXMOMETPUYECKUIA PACXOAHbIN KOS(PMULMEHT AN XMMNYECKON
peakumn?

3apaHus:

1. OnpepgenuTb KONMYECTBO amMumnaka, Tpebyemoe ansa npoussogctesa 100000 T B rog
a30THOW KUCMNOTbI U pacxod Bo3ayxa Ha OKUCIeHNe ammuaka (M3/4), ecnu uex paboTtaeT
355 gHewn B rogy, Bbixoq okemaa asotax x1 = 0,97, ctreneHb abcopbumm x2 = 0,92, a
cofepXaHne aMmmumaka B Cyxom aMmMmavyHo-BO3ayLLIHON cmecn — 7.13 %.

2. Nopganu Ha peakumio 18 r BewecTtsa A. 3 HUX npopearmposano 12 .

B pesynbtaTte peakuyum obpasoanochk 4 r BewecTtsa C.

3A—-2C+D

M(A)=12 r/monb; M(C)=15 r/monb;

HanTu:

a) koHBepcuto BewecTBa A (Xa);

6) cenekTnBHOCTL BelecTBa C no BewlecTsy A:

(57)
B) pacxoaHble KoadhuLmeHThl (Npu notepsx — 5%):

C cmex 2

| 4 4

A s G (e 22—

3. B xxngkogasHoOM XMMUYECKOM npoLuecce nosiyvatoT BeLecTso B:

A+C—>B

Motepu BewectB A n C coctaBnsatoT: INMa = 1,5%; MNc =5%.

CopepkaHne OCHOBHbIX KOMMNOHEHTOB B TEXHUYECKMX BellecTBax (Ynctorta): A — 59%;
C — 35%; B — 95%.

MnotHocTy BewectB A u C: pa = 1,794 kr/m3; pc = 1,65 kr/im3 .

M(A)=30 r/mone; M(C)=80 r/mone; M(B)=100 r/mons.

LleHa ncxoaHbix peareHToB: Lia= 50 py6./m* ; Lic = 80 py6./m3

PaccuntaTb pacxogHble koadpdumumeHTsl nsg sewects A u C Ha nony4vyeHne 1 TOHHbI
BelllecTBa B, BbipaxeHHble B [T/T] 1 [M3 /T] 1 3aTpaTbl AN Nony4YeHns 1 TOHHbI B.

4. PaccumTtaTtb pacxoaHbl KOAMULMEHT A5 NPUPOAHOro rasa, cogepxatiero 97%
(no o6bemy) MeTaHa, B NPON3BOLCTBE YKCYCHOM KMCNOTLI (Ha 1T) n3 aueTtanbaernia.
Bbixog aueTtuneHa n3 metaHa coctasnseT 15% OT TeopeTuyeCckn BO3MOXHOTO,
auetanbgermga ns auetuneHa — 60%, a ykcycHom kncnotbl 13 auetanbsgernga 90%.

5. Paccuntatb pacxogHble KO3(puUMEHTbI NO Cbipbto Ha npou3BoactBo 1 T «X» %
aueTtanbgervga, ecrnm cTeneHb npeBpalleHna aueTtuneHa coctaBndetr «Y». [loTepu



auetanbgermga B Mpoun3BoACTBE COCTaABIIAOT

«Z» %.

COOTHOLLIEHME UCXOOHbIX

peareHToB — cTexvomeTpuyeckoe. VicxofHble AaHHble NpuBeAeHbI B Tabnuvue (BapuaHThbl

a-n).
Hunekc a ¥ B r hil
X 97 97 98 98 99
Y 40 45 48 50 55
Zz 1.0 1,0 2.0 23 25

MpakTu4yeckoe 3aHATUE Ne 2 «CTexnomeTpus U KOHLEHTpaUMA B pacyeTax
TEXHONOrM4YeCKMX NpoLeccoB»

1. Cnoco6bl Bblpa)KeHUs1 KOHLLEHTPaLUN

2. Kakne BenuMYMHbI UCMONb3YTCA AN ONUCaHUS Xo4a W OUEHKM pe3ynbTaToB
npouecca?

3agaHus:

1. lMNpn nonyyeHnn as3oTHOW KMCNOTbl MPUMEHSIIOT peakTop, B KOTOPOM MNPOBOAAT
OKUCNEeHMe aMmMmaka Ha katanusaTope 13 NnaTuHOBOW ceTku. [na okncneHuns
NCNONb3ylTCA BO3AyX, 0boralleHHbIn kncnopogoM. asoBasi cMech, NocTynaroLuas

Ha okucneHune, cogepxut 11,3 % ammmnaka, 23,14 % kucnopoaa, 63,0 % asoTa,

2,56% Boabl (NpoueHTbl 00 beMHbIE). Peakuunsa nponcxoguT B ABYX HanpaBreHUsX:

1) 4NHs + 502 = 4NO + 6H20

2) 4NHs + 302 = 2N2 + 6H,0

CteneHun npesBpaweHns ammmaka L'NH3 = 0.97, L "NHs = 0.03

PaccuntaTb KOHUEHTPaLMIO KACITIOpOAA B ra3ax nocne peakumm, NpuHAB, YTO

peareHTbl BeayT cebsi kak ngeanbHbii ras.

2. B ycTtaHOBKe Ans Npon3BoACTBA CEPHOM KUCNOTbl KOHTAKTHBIM CNOCOOO0OM
NPONCXoaUT peakumns OKUCIEHUS:

2S02 + 02 = 3S03

"a3, nogBOAMMBIN K KOHTAKTHOMY peakTopy okucnenuns SOz, coctout n3 10%

02, 11% Oz, 79% N2 (o6bem). (a3, nokmaaoLwm peakTop, cogepxut 6,8% O:2
(obbem.).

PaccuntaTb cTteneHb npepatlenuns SO2 n koHueHTpaumm SOs3, SO2 ,N2 B rasax

rnocne peakuuu.

3. Cmewanu 325 r xnopuga xenesa (FeCls), 50 r Bogsl (H20) n nponyctunu 4yepes aty
cmecb 70 n rasoobpasHoro okcuaga cepbl (SOs). Kakoe 13 pearvpyrowmx BeLLeCTB
HaxoguTcs B Hepoctatke? Ckonbko rpammoB conu Fez(SO4)s obpasyeTcss B AaHHOM
peakuumu:

2FeClz + 3S03 + 3H20 — Fe2(S0a4)3 + 6HCI ?

M(FeCl3)=162.5 r/monb; M(H20)=18 r/monb; M(Fe2(S04)3)=400 r/monb.

3. Ha peakuuno nogaHo 345 kr Bewectsa A. [Npopearnposano — 340 kr BewecTtsa A.
Onpepgenutb koHBepcuio no BewectTsy A. OnpegenuTb CEnekTUBHOCTb MO TOBapHOMY
npoaykTy, ecnu obpasosanock 289 kr B. Peakunsa A —B. MonsipHble maccbl (Kr/KkMonb):
A—-58,B-54.

4. PaccuutaTb coCTaB CMecu KWUCIOT, npurotosrieHHon n3 200 kr 72%-HOW cepHoW
kucnotbl, 200 kr oneyma c cogepxaHuem 25% cesobogHon SOs, 200 kr 48%-Hown HNOs.
BblpasnTb cocTtaB Nosly4eHHOW CMeCK B BECOBbIX U MOMSPHbIX NPOLEHTaXx.



5. PaccuntaTb CTEXMOMETPUYECKYIO KOHLEHTpaumto nponaHa CsHs B % 06beMHbIX 1 /M3
npu Temnepatype 250 °C n naesneHun 95 klMa.

MNMpakTnyeckoe 3aHaTMe Ne 3 «CocTaBneHue aHepreTM4eckux 6anaHcoB»

1. JanTe onpeaeneHns aHepretTnyeckoro 6anaHca

2. lNepeuncnute TpeboOBaHMSA, KOTOpbIE NPEAbSBRATCA K opme u copepkaHuio
aHepreTmyecknx 6anaHcoB NPOMbILLSIEHHbIX NPeanpusaTUMi. o Kakum xapaKkTepucTukam
MOXHO onpefnenntb 3dEKTUBHOCTL 3HEPronCrnonb30BaHMs Ha MNPOMbILLIIEHHOM
obbekTe?

3. YpaBHeHue TennoBoro 6anaHca n coxpaHeHue TENNIOBOWN SHEPrnn

3agaHus:

1. OanH n3 MeToaoB NONy4YEeHUsT aueTuneHa — TEPMOOKUCTTUTENBbHbIA KPEKUHT
(nmponuna) meTaHa. Bblumcnnte cTangapTHYIO TENMOTY 3TOM peakumn Nnpu Temnepartype
298 K.

2. [Mpn nponsBoacTBe okcmaa atuneHa no peakummn Ca2Hs +0.502 = C2H40 npu 280°C un
1 aTm 3TUneH 1 kucnopoa BxogaT B peakTtop npu 80°C, npuyem kucnopopg 6epyt B
10%-Hom n3bbiTke. CteneHb npeBpalweHmsa C2Ha pasHa 80%. Onpeaenutb KONNMYECTBO
TEnnoTbl ANs NoAAePXXaHNA N30TEPMUYECKOro NpoLecca, eCcnun B Yac B peaktop
noctynaet 140 kr Cz2Ha.

3. Ha nepBbliii crnoli koHTakTHOro annapata nocTtynaet 40000 m3/y rasa, cogepallero
8% SO2. 13% O2 n 79% N2 (no obwvemy) ¢ Temnepatypon 420°C. Onpegenute
Temnepartypy rasa nocne cnos, ecnv koHsepcuna SOz B peakLMm OKUCIIEHNS COCTaBnseT
70%, a TennoBon addeKkT peakumm paBeH B cpegHem 94.2 k[x/monb. CpegHsis
yaenbHas TennoemMKkocTb rasa pasHa 1.9 k[x/(krxK). PaccumtanTte pacxon X0nogHoro
150°C) rasa coctaBa 8% S02,13% O2 u 79% N2 (no obbemy), Ha nony4vyeHue
CMeLlaHHOro rasa ¢ temnepartypon 460°C.

4. Ha ckonbko rpagycos nobicntcs Temnepatypa 30%-Horo pactesopa aMMma4yHon BoAbl
(NH3sxH20), ecnu k 400 r ero npunute 50 r 20%-Horo pactBopa HCI? HavanbHas
Temnepatypa pactsopoB 12°C; TennoemMkocTb nonydeHHoro pacteopa 3 KIx/(krxK).
KonuyectBo Tenna, Bbigenstoweroca npu cmeweHuu, pasHo —11800 [Ix.

5. OnpegenuTb KONUYECTBO Tenna, KoTopoe crneayeT OTBECTU, eCrlv U3BECTHO, YTO C
peareHToM BBoauTCs Tenna Q npuxoga =107 k[k/MUH; TennoBon addeKT peakumm

AH= 110 k[x/monb; pacxof peareHTa Ha peakumto Fao = 1500 kr/4, ero monbHasa macca
Ma = 32 kr/kmonb; BbiBOAUTCA Tenno B konunyectBe (Qorsopa =1140 k[x/MUH; notepu
Tenna coctaBnanT 5% oT cyMMbl Qnpuxopa; TEeMNepaTypa — 560K, Xa = 100%.

6. Onpegenuntb KONMUYECTBO Tenmna, KOTOpoe creayeT OTBECTM W MNOBEPXHOCTb
TennoobmMeHa, ecnu N3BECTHO, YTO C peareHToMm BBoAuTCSA Tenno Qnpux.=107 k[x/c;
TennoBon addekt peakumm AH = 110 k[x/mMmonb; pacxod peareHTa Ha peakumio Fao =
1500 Kkr/4; ero monbHast macca Ma = 32 Kr/kmosb; BbIBOAUTCA TENSO B KONNYECTBe

Qore. = 1140 kx/c; notepu Tenna Qror. = 5% 0T 2. Qnpux ; KO3 PMUNEHT Tennonepegayn
K = 390 Ox/(m? « °C); pasHocTb TemnepaTtyp At = 87°C.

7. PaccuutaTtb TennoBon 6anaHC KOHTAKTHOro annapara Afisi YaCTUYHOro OKUCHEHUs
SO2 npoussoamnTenbHocTbio 25000 m3/4, ecnn cocTas rasoBoii cmecu: SO2 — 9%(06), O2
— 11%(06), N2 — 80%(06). CteneHb okncrneHusa 88%. Temnepatypa sxoasiiero rasa 460
°C; Bbixopgswero — 580°C. CpegHAsa TennoeMmKoCTb cMecu (YCNOBHO CYUTaeM ee
HeunameHHown) ¢ = 2.052 k[x/(m3 /rpap). MoTepu Tenna B OKpyXXatoLLyo cpeay NpUHMMaem
5% oT npuxoga TennoThbl.



MpakTnyeckoe 3aHAaTne Ne 4 «CocraBneHme marepmanbHbIX 6anaHcoB»

1. ChopmynumpyinTe OCHOBHbIE MPUHLNMBI COCTaBNEHUA MaTepuasibHbIX banaHcoB
2. Kak coctaBnseTca matepmanbHbii 6anaHc nepnoamnyecknx npoLeccoB?
3. UT0 Takoe gmarpaMmmbl MaTepuanbHoro banaHca?
3apaHus:
1. PaccuntaTb MaTepuanbHbii 6anaHc razodasHoro npouecca:
2A+B —->2C+D

Ha nony4yeHue 1 TOHHbI BewwecTBa D npu ycnosuun, 4To:
M(A)=5 kr/kmonb; M(B)=7 kr/kmonb; M(C)=4 kr/kmonb; M(D)=9 kr/kmonb; XA=0,4; XB=0,8.
PesynbTaThl pacyeToB 3aHecTu B Tabnuuy matepuansHoro 6anaHca:

Mpuxon Pacxopn

BeliectBo
macca (kr) | obbvem | % macc. mMacca (kr) | obbem | % macc.

(M%) (M%)
A
B
C
D
>

2. Ans peakumin
A—B+2C (1)
2A— 3D+ C (2)

COCTaBUTb MaTepuarnbHbI 6anaHc No KOMMOHEHTaM, ecnu n3BectHo Nao =850 kmonb;

Ne = 250 kmonb; Np = 180 kmonb.

3. CoctaBbTe MaTepumanbHbii GanaHc npouecca HeWTpanmMsaumm asoTHOW KUCIOTbI
aMMMakoMm Ha 1 T HUTpaTa aMMOHUSA (ammMuadHon cenutpbl). KOHUEHTpaums a3oTHOM
kncnotbl 55%, rasoobpasHoro ammmaka—100%,HuTpata ammonHms —85%. [MoTepwm
amMmMmaka n asoTHOM MKMCNoTbl — 1 %.

4. CocTaBbTe YyNpoLLEHHbI MaTepuarnbHbin 6anaHc Npon3BoACTBa 3TMUMOBOrO cnupTa
npsiMon rmgpataumen atuneHa. CoctaB UCXOAHOM naporas3oBon cmecu (B % no obvemy):
aTuneH — 60, BogsHon nap — 40. CteneHb rmgpartauum atuneHa — 5%. PacyeTt Bectu
Ha 1 T aTunoeoro cnmpTa. Nobo4YHble peakunn n gaBreHNe He YYnTbIBaTb.

5. CoctaBbTe MaTepuanbHbii 6anaHc npouecca ynapueaHus 100 T pacteopa NaOH,
ecnv nepBoHavarnbHas KoHUeHTpaums ero 6oina 15%-Hon, a ynapeHHoro pactesopa 60%-
Hon. MNoTepu npu ynapmsaHum coctasnsioT 0,3%.

6. CocTtaBbTe MaTepuanbHbIi GanaHc npom3BoacTBa 1 T YMCTOrO METUIOBOrO CNupPTa,
€CInn NcxogHas CMecb ra3oB cocTouT Tonbko 3 CO 1 Hz B cooTHOLWweHMn 1:2, KoHBepCust
cnHTe3 — rasa 20%. Bbixog meTunosoro cnupta coctaBnsaeT 87% OT TEOpPETUYECKOrO.

MpakTu4yeckoe 3aHaTne Ne 5 «PacuyeT matepmanbHOro U TenNnNoBoro 6anaHcos
oTAeNbHbIX BUAOB XMMMUYECKUX NMPOU3BOACTB»

1. B pekTnmnkaynoHHyo KONOHHY HeNnpepbIBHOrO AeNCTBUS nogaeTcs 6 T/4 cmecn,
copgepxaten 40% cepoyrnepoaa n 60% 4eTblpexxnopucToro yrnepoga (no macce).
CocTaBnTb MatepuanbHbIv 1 TENNOBOW GanaHchl PEKTUPUKALMOHHON KONMOHHBI,
paccuyuTaTb pacxop rpetoLlero napa B kybe n pacxoq Boabl B gedriermaTtope.



HaHHble ons pacyera:

a) guctunnat cogepxunt 98% CS2 no macce;

6) copepxxaHune CS:2 B kyboBom ocTtaTke 5% no macce;

B) K0ahpmumneHT n3bbiTka donermel paseH 2.0;

r) ky6 oborpeBaeTcs HaCbILEHHBIM BOASIHBIM NAapoOM C TeMnepaTypon

100°C;

[l) BoAa HarpeBaeTcs B gedriermaTope Ha 10°C.

TemnepaTtypa knneHus un coctaB napa cmecn CS2—CCls npuBeaeHsl B Tabnuue:

A(CS), 1o s 10 20 30 4 50 60 70 8 9% 100
MOJI. P
I1
% 0 132 24 423 544 645 726 791 848 901 95 100
ap
t..0C | 767 737 710 660 623 590 561 537 516 496 479 463

2. Ha pektudukauuio noctynaet 2 T/4 cmecu, cogepxawlen 45% soapl n 55% ykcycHom
kncnoTbl (No macce). CoctaBuTb MaTepuanbHbIN U TENNOBOW 6anaHCbl KOMOHHbI.
onpeaennTb YMCro TEOPETMYECKMX Tapenok. PaccunTatb pacxoq rpetoLwero napa B
Kybe n pacxoa Boabl B gedriermartope.

[aHHble ona pacyera:

a) cogepxaHue YKCyCHOW KunoTbl B auctunnate 7%, B KydboBom octatke — 94% (no
macce);

6) KoadbprUMEHT n3bbITKa driermol 1.8;

B) KyG oborpeBaeTcs HacblLEeHHbIM BOASHBIM NapoM ¢ TemnepaTtypoi 160°C;

r) Boaa HarpesaeTcs B AedprniermaTtope Ha 20°C.

Temnepatypa knneHumsa u coctaB napa cmecn H2O—CH3COOH npuBegeHbl B Tabnuue:

sy Pl 0o s 10 220 30 4 s0 e 7 s % 10
MOJT. P
I1
% 0 132 24 423 544 645 726 791 848 901 95 100
ap
tem’C | 767 737 710 660 623 590 561 537 516 496 479 463

3. CocTtaBnTb MatepuarnbHbIv 1 TENNOBON GanaHckl cCMHTE3a ammuaka. PacyeTt Bectu
Ha 1000 M3 cBexelt a30T0-BOAOPOAHON CMECH.

[aHHble onga pacyeTa:

a) cocTaB cBexen a3oTo-sogoponHon cmecu: 99.6 % (3H2+N2), 0.4% CH4 (no o6bemy);
6) naBneHue B cucteme coctaenset 300 aTm, TemnepaTypa B KONoHHe cuHTe3a 600°C;
B) oTAyBO4HbIE ra3bl cogepxaT 5% CHa n 5% NHs;

) MONSApHbIE TENSTIOEMKOCTM ra30B Ha BbIXOAE M3 KOSTOHHbI MPUHATL PaBHbIMU:

Cp(N,)=7.44 kan/mons-epao; C,(H,)=7.02 xar/vone-zpao;
C,(CH,)=12.84 kan/mone-epao; C,(NH,)=13.49 xar/mors-zpao;

[) TeNnoBble NOTepu cocTaBnsAloT 5% OT TennocoaepXaHus ra3oB Ha BbIXoae M3
KOJTOHHBbI.



MpumeyaHue: pacTBOPUMOCTLIO ra3oB B XXUOKOM aMMunake npeHebpeyb.
MpakTu4yeckoe 3aHATHE Ne 6 «PacyeT TennoBon nsonauuny»

1. lnga Kaknx uenen npMMmeHsieTcs Tennosast n3onsauuna?

2. TpeboBaHusa npeabsaBrseMble K TENSIOBOM U30MSLMM TEXHOMNOMMYECKMX annapaToB

3. Kakve maTepuansl NPpUMEHSIOT B Ka4ecTBe TensIoBOM N3onauumn?

4. Y710 Takoe MHOrocrnomnHasa TensioBas n3onsaums, N3 Kakmx crnoes oHa 0ObIYHO COCTOUT?
5. Korga npumeHsieTcs MHOrocrionHas TenfnoBas nsonaums?

6. lNMopsagok pacyeTta TennoBoOW U30NALMN

3agaHus:

1. Maponposog pnuHon 40 M, gnameTpoMm 51x25 MM NOKPbLIT CHOEM M30MSALUN
TonwwmHon 30 MM; TemnepaTypa HapyXHOW MOBEPXHOCTM wusonsaumm t2 = 42 °C,
BHyTpeHHen t1 = 175°C. Onpefenutb KONMYECTBO TENMOThI, TEPSEMOE NaponpoBOAOM B
1 4. KoadpdpuumeHT TennonposogHocTn nsonsaumm A = 0,116 BT1/(m-K)

2. KonoHHa ansa pektndurkaumm Xuakoro Bosgyxa nokpbita CrnoemM TenmnoBon n3onauum
13 WNakoBou BaTbl TonwmHom 250 mm. TemnepaTypa XXUAKOCTU BHYTPU KOMOHHbI 190°C,
Temnepatypa Bo3gyxa B nomeweHun 20°C. Kakoe KONMYecTBO TeNNOTbl MOXET
MPOHMKaTb M3 OKpYXKalollero BO3dyxa B KOMOHHY 4yepe3 1 M? MOBEPXHOCTU, ecnu
npeHebpeyb TEPMUYECKUMU COMPOTUBIIEHUAMU CO CTOPOHbI XUOKOCTU, OKpYXXatoLlero
BO3yxa U MeTannn4yecKom CTEHKN KOSTOHHbI?

3. AnnapaT agnameTpom 2 M 1 BbICOTOM 5 M MOKPLIT CIIOEM Tennousonsaunn n3 acbecrta
ToNnwmHon 75 mMm. TemnepaTypa CTeHkn annapata 155 °C, TemnepaTtypa HapyXHOW
nosepxHoctn maondauumn 30°C. Onpenenntb pacxoq TennoTbl (TENNOBON MOTOK) Yepe3
crnov n3onaumu.

MNMpakTnyeckoe 3aHATUE N2 6 «DneMeHTbl pacyeTa XMMUYECKUX PpeaKTopoB»

1. B nsotepmunyeckmx peakropax npomMcxoguT peakums:
A—-B+C
M, kr/kmonb: A=120 B=118 C=2
KonunyecTtBo cbipbs Fao = 14,3 kmonb/y; koHBepcusa Xa = 45%; cenekTnBHOCTb Sg” = 83%.
Onpenenntb Yncno TpybyaTbix peakTopoB, HEOOXoauUMbIX Anst obecneyeHns 3agaHHON
NPOM3BOAMTENBHOCTU, ECIM YNCIO TPYO B 0OAHOM peakTope n = 28; aonvHa Tpyobl L = | wm;
avameTp Tpy6bl d=185 mMm; npoussoanTensHocTb 1 M3 kaTanuaatopa — 97 Kr npoaykTa
B 3a oguH vac.
2. OTUNOBLIM CNMPT NONy4YatT N0 peakLmm
C2Hs+H20-C2Hs0OH

M, kr/kmonb: (C2H4)=28 (H20)=18 (C2HsOH)=46
M3BecTHO cneaytoLlee:

1. CymoyHasi npoussodumersisHocme o criupmy Ng=260 m/cymku.

2. Yucmoma cnupma — 92,4% macc.

3. KoHeepcusi amuneHa Xa = 4,3%, cenekmueHocmb Sg” = 95%.

4. YcnosHoe spemsi KoHmakma V nodayqu CoHs = 2000 41, 06em kamanusamopa

8 00HOM peakmope Viam.(1) =10 m3
OnpenennTtb YNCNoO HEOBXOAMMBIX PEAKTOPOB.
3. B peaktop nocTynaeT CbIpb€ C NIMHENHOWN ckopocTbio w = 0,8 m/c.
Haiigute 06beMHyI0 CKOPOCTb Nogayn cbipbs [4l], ecnv o6bem peakTopa
paBeH 12 m3, a ero guameTp — 500 mm.
4. YcTaHOBKa COCTOMT M3 N-HOMO KONMWYECTBa PEeaKkTopoB, B KaXAbl M3 KOTOPbIX
sarpyxeHo 5 M® katanusartopa. MpoussoanTensHocTb KaTtanusatopa 100 m3/(yac*m?).



Bcero Ha yctaHoBke nonydatot 780 kr/y npogykta. Onpegenntb KONMYeCcTBO peakTopoB
Ha yCTaHOBKe.
5. Paccuntatb 06bembl PUC-H n PUB oo goctukeHus 3agaHHON CTENEHU npeBpaLleHuns

XA 1 CpaBHUTb UX 06BEMBI.

[laHo:

Cxema peakumm A+ B=R + S;

O6bemHbIi pacxop peareHToB G vo=Gv,a + Gv,g, M3/Y 6

CooTHoweHune notokoB Gva/ Gv,s 1:3
HauyanbHas koHueHTpauus peareHta A Cao, Monb/ 1 0,16
HavanbHas koHueHTpauus peareHta B Cgo, Monb/ N 0,12
KoHcTaHTa ckopocTu peakuuu K , n/Monb-MuH 5,0
CteneHb NpeBpaLleHns, Xa 0,7

PopMbl NPOMEXKYTOYHOM aTTecTauum
MpumepHbIN NepeyYeHb BONPOCOB AN NPOMEXYTOYHOM aTTecTauumn (3Kk3aMeH)

1. Knaccndmkaumsa XuMmnko-TexHonormyeckmx npoueccos (XTIT)

2. OCHOBHbIE pacyeTHble NoKa3aTenn XMMUKO-TEXHOSTOrMYeCcKoro npouecca

3. OcobeHHOCTH pacyeTa TENNOTbl XMMUYECKUX U (OU3NYECKNX NpeBpaLLEeHN

4. MatepuarnbHbIn U TensioBon 6anaHcbl

5. TepmoguHamMmyeckmne xapakTepuCcTUKM XMMUYECKNX NPOLLECCOB.

6. B3anmocCBs3b paBHOBECHbLIX BbIXOAOB, KOHUEHTpauuni, cTeneHen npeBpalleHnsa u
KOHCTaHT paBHOBeECUS

7. ®dakTopbl, obecneuyvBaloliMe MNOBbIWEHNE PABHOBECHbLIX BbIXOAOB W CTEMNEHEN
npeBpaLleHns

8. XapakTepuctmka roMOreHHbIX U reTeporeHHbIX, 0bpaTuMbIX N HEOBpPaTUMBIX XMMUKO-
TEXHOJSIOrMYeCcKmx NpoLEeccos.

9. daKkTopbl, BAUSIOLNE HA CKOPOCTb XMMMKO-TEXHOSTOMMYECKOro npoLecca n BobIxoq
npoaykra

10. BszanmocBsa3b Npomn3BOANTESNTBHOCTU U MIHTEHCUBHOCTM CO CTEMNEHbIO NPeEBPAaLLEHUS K
CKOPOCTbI XMMMKO-TEXHOJSTOrMYECKoro npouecca.

11. Knaccudvkaums peaktopoB. TUMUYHbIE MPOMbILLSIEHHbLIE PEeaKTOPbl NEPUOANYECKOTO
N HENPEepbIBHOIO OENCTBUSA.

12. MNpuHumMn opraHmnsauun TennoobmeHa. CpaBHUTENbHbIA aHaNU3 TEXHONOMMYECKMX
PEXMMOB.

13. PacyeTbl pacxofHbIX KO3 PULMEHTOB

14. CocTtaBneHne matepuanbHbix GanaHCoB HeobpaTUMbIX XMMUKO-TEXHONOMMYECKMX
npoueccos

15. CocTtaBneHne martepuanbHoro 6anaHca NPoOMbILLNIEHHbIX NPOLECCOB, OCHOBAHHbIX
Ha oBpaTUMbIX peakumsx

16. CocTtaBneHue TennoBoro 6anaHca

17. MaTepuanbHbIi 1 TENNOBOW BanaHC XMMUYECKOro peaktopa

18. TpeboBaHus, NnpeabaBNAeMble K NPOMbILLNIEHHBIM peakTopam

19. O6Lme NpuHUMMbI oNpeaeneHns U pacyeTa peXnMHO-TEXHONOMMYECKUX NnapamMeTpoB
paboTbl U HAXOXOEHNA OCHOBHbIX FEOMETPUYECKUX Pa3MEPOB XMMUYECKNX PEAKTOPOB
20. MaTtepuanbHbI 1 TENNOBOW BanaHc PeKTUOUKALMOHHON KOSTOHHbI

21. OCHOBHbIEe TUMNOBbIE KOHCTPYKLMM annapaTtoB KONIOHHOMo Tuna

22. O6Lwme NpuHLMNbI onpeaeneHnst N pacyeTa peXXMMHO-TEXHOOMMYECKNX NapaMeTpoB
paboTbl U HAXOXOEHNA OCHOBHbIX FEOMETPUYECKNX Pa3MepPOB KOSTOHHbIX annapaTos

23. OcobeHHOCTN pacyeTa peakTopoB pasnMYHOro Tuna

24. PacyeT Kackaga XMMNYECKUX pPeaKkTopoB



25. OnTmanbHble rmgpoanHamMmmnyeckmne pexmmbl pa6OTbI TEXHOJ1OTMYECKNX annapaTtoB

MpumepHasn cTpykTypa buneta

MWHOEPHAYKU POCCUM
\ denepansHoe rocyaapcTBeHHoOe 6ropxeTHOe obpasoBaTenbHoe
—N y4ypexaeHue Bbicllero obpasoBaHus
((@ CAMAPCKHI «CAMAPCKWU/ rOCYOAPCTBEHHbIA TEXHUYECKUI
b MOAUTEX YHUBEPCUTET»
S—~  Onopuuin ynusepcurer ®dunuan B r. HoBokyi6bIlWeBCKe

—_—

Kadbenpa «XuMmusa n xuMmmnyeckas TEXHONOrms»

9K3AMEHAUMOHHbLIA BUNET Ne 1
Mo AUCUUNIMHE « TeXHONOormyeckne pacyeTbl B XMMUYECKON TEXHONOMMN»

1. OcHOBHble pacyeTHble nokasaTenn XMMUKO-TEXHOMOMMYEeCKoro npouecca
2. BsaanmocBA3b paBHOBECHbIX BbIXOL4OB, KOHLEHTpaLMin, CTENEHEN NpeBpaLLeHNs 1

KOHCTaHT paBHOBECHS
3. O6wue NpMHUMMLI onpeaeneHnst n pacyeTa peXXMMHO-TEXHONOMMYECKUX NapaMeTpoB
paboTbl N HAXOXOEHMSI OCHOBHbIX FEOMETPUYECKUX PasMepPOB KOJTOHHbIX annapaToB

[Ons HanpaeneHus 18.04.01 Xumunyeckasa TexHonorna

CocrtaButens: 3aBeayowmn kadeapon
ol7[e) ol7le]

« » 20__ropa « » 20__ropa




MeToaunyeckme matepuansl, onpeaensiowme npoueaypbl OLeHMBaHUA
3HaHMW, YMEHUW, HAaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyrLwme
npouecc opMMpOBaHUA KOMMNETEeHLUN

OueHvBaHWe 3HaHWUA, YMEHWU, HAaBbIKOB U OMbiTa AEATENbHOCTU NPOBOAATCS Ha
OCHOBE CBe[eHuN, NPUBOAUMBLIX B MaTpuue COOTBETCTBUS OLEHOYHbIX CpeacTB
3ansaHMpoBaHHbIM pe3yribTaTaMm 0by4veHus.

Llenb TekyLiero KOHTpOns ycneBaemocTu no y4ebHbIM gucumniamHam B ceMecTpe
— npoBepka npuobpeTaemblix 0Oy4aOWMMNCA 3HAHWUIA, YMEHUA, HAaBbIKOB B KOHTEKCTE
dOpMUPOBaHUSA YCTAHOBMNEHHbIX 0Opa3oBaTeNbHON MNPOrpaMMon KOMMNETEeHUMA B
TeyeHne cemecTpa. TeKywMh KOHTPOSlb OCYLLECTBASIETCA 4Yepe3 CUCTEMY OLIEHKU
npenogaBaTenemM BCeX BMOOB paboT obyvarwmxcs, NpeayCMOTPEHHbIX paboyen
nNporpaMmon OUCUMNANHBI U Yy4eOHbIM NIIaHOM.

lMpomexyTodHas aTTecTaums obydalwmxcs npegycMaTpuBaeT oOLeHUBaHUe
pes3ynbTaTtoB OCBOEHUS AUCLMMNIIMHBbI NOCPEACTBOM UCMbITaHNA B (hopme 3K3aMeHa
(3ayeTa). NpomexyToyHasa aTTecTaumnsa NPOBOAUTCS B KOHLE U3YYEeHUS OUCUMMIVHDI.

PaspaboTtaHHbln  POHO  OUEHOYHbIX CPEACTB  TEKyWero KOHTpons u
NPOMEXYTOYHOW aTTecTauum UCnonb3yeTcsa AN OCYLWECTBNEHUA  KOHTPOSbHO-
N3MepUTENbHbIX MEpOonpUATUA 1 BblIpaboTkn O0BOCHOBAHHBLIX  YNPaBASAOWMX U
KOPPEKTUPYHOLLMX AENCTBUI B Npouecce npmobpeTeHus obyvarowmmMmmnca Heobxoanmbix
3HAHUN, YMEHUN W HaBbIKOB, (POPMMPOBaAHMSA COOTBETCTBYHOLLMX KOMMNETEHUMA B
pes3ynbTaTte OCBOEHUSI OUCUUMNINHBI.

YyebHasa ancumnnmHa Kkak npaBuno opmMmpyeT HECKOSbKO KOMMNETEHLMN,
npoueaypa oueHnBaHus npeacrasneHa B Tabnuue:

Ne HanmeHoBaHune MepunogmyHocTb M cnocob Buabl
OLIEHOYHOro cpeacTBa npoBegeHus npouenypobl BbICTaBNseMbIX
OLleHMBaHNA OLIEHOK
1 OtyeTt no npaktnyeckmm | CuctemaTmyeckm B 3ayeT/He3aveT
3aHATUAM COOTBETCTBUM C
pacnucaHnem 3aHATUN,
NUCbMEHHO
2 Ok3ameH Ha atane npomexxyToyHou no NATMGanbHON
arrectayum LKkane

Ha atane npomexyTodHOW aTTecTauum (3a4eT) UCnosib3yeTcs CUcTeEMa OLIEHKM
ycneBaeMocTn oOyvaruwmxcsa, KoTopass MO3BOMsieT npenogaBaTenio  OUEHUTb
COPMMPOBAHHOCTb MNfIAaHUPYEMbIX pe3ynbTatoB 0bydeHust (AeCKpMNTOpOB), a Takke
YypOBEHb OCBOEHUSI MaTepurana oby4varowmmMmmcs.

dopma oLeHKM 3HaHUM (3a4eT): «3aveT»; «HesaueT».

LUkana oueHnBaHuA:

«3a4yeT» —  BbICTaBnsieTcsl, ecnMm  CHOPMMPOBAHHOCTb  3asABMEHHbIX
obpasoBaTenbHbIX pe3ynbLTaTtoB KOMMNeTeHUnn oLeHuBaeTcH He HUXe
«y[OBNETBOPUTENBHO» MPU YCIIOBUN OTCYTCTBUS KPUTEPUS «HEYLOBMETBOPUTENBHOY.
BbicTaBngaetcqa, korga ob6ydalowMncs MnoKasblBaeT XOopowme 3HAHWA U3YYEeHHOro
y4yebHOro maTtepuana; CamMOCTOATENbHO, FIOMMYHO M NOcrneaoBaTenlbHO u3naraet u
WHTEeprnpeTMpyeT MaTepuarnbsl Yy4ebHOro Kypca; MOMHOCTbI pacKpbiBaeT CMbICH
npeanaraemMoro BONpoca; Bnageet OCHOBHbIMW TEPMUHAMWU U MOHATUAMMU NU3YYEHHOrO
Kypca; nokasblBaeT YMeHWe NepenoXmntb TeopeTudeckne 3HaHus Ha npegnoriaraeMbin
NpPaKkTU4YEeCKNUM OnbIT.

«He3ayeT» — BbICTaBnsieTcd, ecnu npu oTeBeTe o06y4valLeroca BbIABUINCH



CyleCcTBeHHble Npobenbl B 3HAHNAX OCHOBHbIX MOMOXEHU (hakTU4eCcKoro marepuana,
HEeyMeHMe C MOMOLLbI NpenogaBaTens NnosfyvyvMTb NMPaBUibHOE PELLEHNE KOHKPETHOWM
NpakTU4eCcKon 3agavn U3 yucna npeaycMoTpeHHbIX paboyer nporpammon yvyebHowm
ANCUNNINHBI.

Ha aTane npomexxyTo4HOn atTecTaunm (3k3aMeH) UCNOoNb3yeTca  CUCTEMA OLEHKM
ycneBaemMocTn obyyarwmxcs, KoTopasi MO03BONSieT npenogaBaTentd  OLEHUTb
ChOPMMPOBAHHOCTb M1aHMPYEMbIX pe3ynbTaToB 00y4eHus, a Takke ypoBEHb OCBOEHNS
mMartepuana ody4arLmnmmcs.

dopma OLEHKM 3HaHMK (NATUOaNNbHaA LWWKana). OueHKa - 5 «OTnuM4yHO»; 4
«XOpOLLO»; 3 «yOOBMNETBOPUTENLHOY; 2 «HEYOOBIIETBOPUTENBHOY.

LUkana oueHnBaHuA:

«OTNMYHO» —  BbLICTABNSETCH, €CNM  CHOPMUPOBAHHOCTL  3asIBMIEHHbIX
obpasoBaTenbHbIX pPe3ynbTaToB KOMNETEHUNN OLEHMBAETCA KPUTEPUSAMU «XOPOLLIO» U
«OTIINYHO», MNPU YCMNOBUN OTCYTCTBUSA OLEHKN «HEYOOBMNETBOPUTENBbHOY»: CTYAEHT
nokasan MpOYHble 3HaHMS OCHOBHbLIX MOSIOXEHMN PaKTUYECKOro mMatepuana, ymeHue
CaMOCTOATENbHO peLlaTb KOHKPETHbIE MPaKTUYECKNE 3a4a4um NOBbLILLEHHOW CIOXHOCTH,
cBOOOAHO UCNONbL30BaTb CNPABOYHYO NUTEpaTypy, AenaTtb 060CHOBaHHbIE BbIBOAbLI U3
pesynbTaToB aHann3a KOHKPETHbIX CUTYaLWI;

«Xopowo» — BbICTaBnsieTcsd, ecnm  cOOPMUPOBAHHOCTb  3asiBMIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMETEHLUNN OLEHUBAETCA KPUTEPUSIMU «XOPOLLIO» U
«OTNINYHOY», NPU YCITOBUN OTCYTCTBUS OLIEHKM «HEYyO0BNETBOPUTENbHOY», OOMYyCKaeTcs
OLEHKa «yOOBMEeTBOPUTENbHOY: 0Oy4YaloLWMNCS Mnokasan MNpoYvHble 3HAHWSA OCHOBHbIX
NONOXEHUN PaKTUYEeCKoro Matepuana, yMeHMe caMoCTOATENbHO pellaTb KOHKPETHbIE
npakTu4eckne 3agaydn, npeaycMoTpeHHble paboyven NporpamMmMon, OPUEHTMPOBATLCS B
PEKOMEHOOBAHHOM CNpaBOYHON nuTepaType, yMeeT NpaBuiibHO OLEHUTb MONyYeHHbIe
peaynbTaTbl aHann3a KOHKPETHbIX CUTyaLui;

«YaoBneTBOpUTENIbHO» — BbICTABMSETCS, €ClY CPOPMUPOBAHHOCTL 3asiBMIEHHbIX
obpasoBaTtesibHbIX pesynbTaTtoB KomMneTeHumm oLeHnBaeTcs Kputepusamm
«yOOBNETBOPUTENBHO», «XOPOLLUO» M «OTIMYHOX»: OOyvaloWMNcs nokasan 3HaHue
OCHOBHbIX TMOJIOXXEHNA (PaKTUYECKOro Marepuana, YMEeHue MnonyyYntb C MOMOLLbH
npenogaBaTens NpaBUNbHOE pPELUEHME KOHKPETHOW MNPakTUYEeCKOW 3agayn u3 4ducna
npeaycMOTPEHHbIX paboyen nporpaMmon, 3HaKOMCTBO C PEKOMEHOOBAHHOW CNPaBOYHOMN
nutepaTtypon;

«HeypoBneTBOpUTENbHO» — BbLICTABMSAETCHA, €CnNU Npu OoTBeTe obyvarollerocs
BbISIBUNIUCb CYLLLECTBEHHbIE NMPOOenbl B 3HAHWUSIX OCHOBHbLIX MOJIOXEHUI (hakTU4YecKkoro
Martepuana, HeymeHMe C NOMOLLbI0 npenogaBaTensd NofnyyYnTb NPaBUNbHOE peLUEHne
KOHKPETHOW MpaKTUYEeCKOW 3aJayvv M3 Yncna npeaycMOTPeHHbIX paboyen nporpammon
y4yebHOM OMCUUNITMHBI.

OTtBeTbl M peweHns oOy4valoLmMXcsa OLEeHMBAKTCA MO creaylwmMm  obwmm
KpUTepusiM: pacno3HaBaHue npobnem; onpeneneHne 3Ha4nMon MHopmMaunn; aHanms
npobnem; apryMeHTMPOBAHHOCTb, WCMONb30BaHWE CTpaTernin; TBOPYECKUM NOOXOA;
BbIBOAbI; 06Wwasn rpamoTHocTb. Obyyatowmecs 0b6a3aHbl cgaBaTh BCe 3a4aHUS B CPOKM,
ycTaHoBneHHble npenogasatenem. OueHka «YOOBMEeTBOPUTENbHO» MO AUCUUMNINHE,
MOXET BbICTABNATbLCA U NPU HEnorHoM cOpPMUPOBAHHOCTM KOMMETEHUUN B Xode
OCBOEHUSA OTAENBHOWN Y4EeOHOM OUCUUNIIMHBI, ecnn X opMmnpoBaHNE nNpeanonaraeTcs
NpoAOMKMTb Ha Bonee no3gHMx atanax obydyeHus, B Xxoge U3ydeHuss Apyrux y4ebHbIx
ANCUMNANH

JTabopaTtopHble paboTbl M NpakTUYECKME 3aHATUS  OLEHMBAKTCHA: «3a4yeTy,
«He3a4veTy. OTBETbl U peleHns obyyalrLmMXcs OLEHUBAKTCA MO CreaywmmM odwmm
KpUTepusiM: pacnosHaBaHue npobnem; onpeneneHne 3Ha4MMon MHopmMaunn; aHanms
npobnem; apryMeHTUPOBAHHOCTb, WCMNONb30BaHWE CTpaTernn; TBOPYECKUWN MNOOXOA;
BbIBOAbI; 06LLaa rpaMOTHOCTb.



