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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 0bpa3oBaHua 1 Hayku PO oT Ne 1494 ot 21.11.2014 v cooTBeTCTBYIOLLEr0 Y4eOHOro nnaHa.

PaspaboTumk PMNA:

3aBeayowmn kageanpon,
KaHOnaaT XMMN4YeCKnX Hayk

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

[pencenatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-

MeTOoANYeCKON KOMUCCUN)

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)
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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 3 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
3 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 TEXHOIOMMYECKOrO pacyeTa pacyeTa peXXMMHO-TEXHOIOMNYeCKMX 2
060Dy 10BaHNS MacCcoobMeHHbIX | napameTpoB paboTbl N HAXOXAEHUS
XUMAYECKOi TexHonoruy | @NMapaTos OCHOBHbIX FTEOMETPUYECKNX Pa3MepPOB
KOIOHHbIX annapaToB: AnaMeTpa 1
BbICOTbI KOJIOHHbIX annapaTos.
MpencTasneHns 06 onTuManbHbIX
rMAPOANHAMUYECKNX pexmMmax paboThl
annapaTtoB. Makpo3KOHOMMKa
MaCCOOBMEHHbIX MPOLLeCCOB
TpeboBaHus, NpefbsaBAsSeMble K
MPOMBILLIEHHBIM peakTopaM. PeakTop
CMeLLEeHNs NePUOANYECKOro LeNCTBUS.
OcHoBEbI pacyeTa OCHOBBI PeakTop naeasibHOr0 BbITECHEHNS.
OCHOBHOI0 PeakTop nonHoro cMeweHns. Kackapg
4 TEXHOJIOMMYeCKOoro gafnﬁTeacmx PEeaKTOPOB MOJIHOIO CMELLEHNS. 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
3 cemecTp
MpUHLMNLI COCTaBNEHMNS
MaTepuanbHbIX 1 TeopeTuyeckne N npakTuyeckne
JHepreTUYecknx OnpeneneHme pacxofHble KO3 PULNEHTHI
1 (TennoBbix) 6anaHCoB. DACXOHBIX XMMWKOTEXHOJIOMMYEeCKOro npoLecca. )
MaTepuanbHble U KO3DMLIMEHTOR Mpumepsbl peLleHns 3a4ay no
TensioBble pacyeThl onpeLeneHnto PacxoaHbIX
XVIMUKO-TEXHOJIOFMYECKNX K0O3(phNLMEHTOB.
npoLLeccoB
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




MpWHLMNBI COCTaBAEHNA 3HavyeHune sHepreTnydeckux banaHcos
MaTepuanbHbIX 1 XUMUKO-TEXHON0r MY4eCKUX NPOLLEeCCOB.
HepreTnyecknx Mpumepsbl pelleHuns 4yn yeT
3HepreTunyec CocTapnenme prvMepbl peLue 3a/ia4 no pacyety
(Tennosbix) 6anaHCoB. dHepreTuydeckux 6anaHcos. Tennosow
3 3HepreTnYecKmx 4
MaTepuranbHble 1 6aNaHCoB 6anaHC peakTopa CMHTE3a 3TUI0BOr0
TensoBble pacyeThbl cnupTta. OnpefeneHne sHTaNbNUA 1
XUMUKO-TEXHOIO NHECKNX TEennoBoro 3ekTa XMMnNYeCKomn
npoLeccoB peakumm
3HavyeHne maTepuasbHbIX banaHcoB
MpWHUMNBI COCTaBAEHNS
XUMUKO-TEXHOI0r M4eCKUX NPOLLeCccoB.
MaTepuanbHbIX 1
MpuMepbl pelleHns 3a4a4y no pacyeTy
3HepreTnYecknx
CocTaBneHue MaTepuanbHbIX banaHCcoB.
(TennoBbix) 6anaHCoB. N
4 MaTepuanbHbIX MaTepuanbHbin banaHc npouecca 4
MaTepuanbHblie 1 . o
H6anaHcoB HenTpann3aLum a3soTHOW KUCSOThI
TensoBble pacyeThbl o
aMMWaKOM. MaTepuanbHbin 6anaHc
XUMUKO-TEXHOOT NHECKNX .
Npou3BOACTBa 3TUJIOBOrO CAMPTa NPAMOiA
npoLeccoB 9
ruapaTauunen aTuaeHa.
MpuHuMnbl cocTaBneHua | Pacyet .
[pahmnyecknn meTon pacyeTa npouecca
MaTepranbHbIX 1 MaTepranbHoOro u o
pekTugmrkaLmm bnHapHbIX CMecen.
3HepreTnYeckmnx Tensn0Boro .
MaTepuanbHbin banaHc
(TennoBbix) 6anaHCoB. 6anaHcoB 9 y
5 PEeKTUPUKALNOHHON KOJIOHHbLI. TersiosBoun 4
MaTepuvasbHble 1 OTLesbHbIX y
6anaHC peKTUHUKALMOHHON KOMOHHBI.
TensoBble pacyeThbl BMLOB
TexHosornyeckme pacyeThbl npouecca
XUMUKO-TEXHONOMMYECKUX | XUMUYECKNX
NpoOu3BOACTBa aMMUaKa.
npoLeccoB Npou3BOACTB
Cnocob pacyeTa TONLWMHBI N30ASLUN.
OcHoBbI pacyeTa
OCHOBHOMO OCHOBHble pacyeTHbIe 3aBUCMMOCTY 414
PacyeT TennoBon | onpeneneHuns Tenao3anTHbIX CBONCTB
6 TEXHOJIOrN4eCcKoro y 4
n30naLMmn Tennon30JIALUNOHHBIX KOHCTPYKLNN.
obopynoBaHus .
; PacueT Tennosow nsonauum
XUMUYECKOWN TEXHONOrUN
TpybonpoBoaos 1 0bopyaoBaHus
OcHoBbI pacyeTa OnpepeneHne 0CHOBHbIX
SneMeHTbI
OCHOBHOI 0 KOHCTPYKTMBHbIX pa3MepoB anmnapaToB.
pacyeTa
7 TEeXHOM0rn4eckoro UMUYECKIX MpounsBoanTensHOCTL annapaTa. O6bem 4
obopynoBaHus peakLMOHHOW 30HbI anmnapaToB. PelleHmne
; peakTopos
XUMNYECKOWN TEXHONOTUN 3ajay
WToro 3a cemecTp: 24
WToro: 24
4.4. Copep>XaHue CaMOCTOATEeNIbHOU PaboThbl
Bun Conep>xaHue caMOCTOATEJILHOM
HaumeHoBaHue - paboTbi KonuyectBo
CaMoOCTOATe /IbHOU
pa3spena pa6oTbi (mepeyeHb ANAAKTUYECKNX €ANHWLL: Yyacos
paccMaTpMBaeMbIX NOATEM, BOMPOCOB)
3 cemecTp
KOHCMeKkTupoBaHmne 0CHOBHOM U
OOMONIHUTENIbHOW NNTEepaTypbl Mo TEMaM:
MpuHUKMNbI COCTaBJsIeHNS
MaTepuranbHble 6anaHCbl XMMNYECKUX
MaTepuanbHbIX 1
npoLieccos. MNMpuHUMNbI COCTaBJIEHNS
3HepreTu4ecknx
CamocToATeNbHOE | MaTepuanbHbiX 6banaHCcoB. OCHOBHbIE
(Tennosbix) 6anaHCoB.
n3yvyeHune nokasaTesin XMMNUYeCKnX npoL,eccos. 24
MaTepuanbHblie n o N
MaTepuana Obwun maTtepranbHbIn BanaHc.
TennoBble pacyeThl Y .
MocTaaunHbIN MaTepuabHbIN BanaHc.
XVMUKO-TEXHOJIOrN4YeCcKnx
MpUHUMMNBI COCTABJIEHNS SHEPreTUYeCKunX
npoLeccos
H6anaHcoB. [TOAroTOBKa K 3K3aMeHy Mo
BOMpocCaM pa3nena




MpuHUKUNBI COCTaBNEHMSA
MaTepuanbHbIX 1
SHEepPreTnYecknx
(TennoBbix) banaHCcoB.

MoaroToBKa K

I/I3yqu|/|e TEOPETNYECKOro MmaTepmnalsia no

NPaKTUYECKUM TeMe NpoBeaeHNs NPaKTUYeCKnX 16
MaTepuasbHble 1 g
3aHATUSAM 3aHATUNA, ohopMIIeHME OTYeTa
TENnoBble pacyeTsl
XUMUKO-TEXHOJIOMMYECKNX
npoLeccos
KoHCneKTupoBaHmne 0CHOBHON 1
LOMOJIHNTENBbHOW IMTepaTypbl M0 TEMaM:
CTaTunyeckas U ouHaMmm4yeckas gopma
Tennosoro 6anaHca. Obuwaa meToamnka
COCTaBJ/IEHNSA U PELLEHNSA CUCTEM
ypaBHeHW 6anaHCoB
XUMUKOTEXHOOr MYECKNX CUCTEM.
OcHoBbI pacyeTa .
MeToabl peLleHns CUCTEM YPaBHEHNIA
OCHOBHOr0 CamocToaTeNnbHoe
6anaHcoB. MeTonbl peLIeHNs CMCTEM
TEXHOJIOrMYEeCKoro n3yyeHune . o 28
JMHENHbIX anrebpanyecknx ypaBHeHUNA.
obopynoBaHus MaTepuana

XUMNYECKON TEXHOSIOM UK

OnpefeneHune BbIXo4a OCHOBHOMO U
No6OYHbLIX NPOAYKTOB, PaCXOOHbIX
KO3(p(hMLMEHTOB MO ChIpbio,
NMPON3BOLCTBEHHbIX MOTEPb
XUMUKOTEXHOJIOr M4eCKNX MpPoLLeCCoB.
PacyéTbl KO3hhMUMEHTOB pacxoda 4as
peakuuin. MoaroToBKa K 3K3aMeHy Mo
BOMpoOCaM pas3zera.

OcHoBbI pacyeTa
OCHOBHOr0
TEXHOJI0rMYeCcKoro
obopynoBaHus
XUMUYECKON TEXHONIOT U

MoaroToBKa K
NpakTU4yeCcKnM
3aHATUAM

/i3yyeHne TeopeTuyeckoro matepmana no
TeMe NMpoBeAeHNs NPaKTNYeCKnx 8
3aHATUI, 0hOpMIEHME OTYeTa

WToro 3a cemecTp: 76

WToro: 76

5. MepeuyeHb y4eOHOW nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (Mmoaynio)

No
n/n

Bbubnuorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nMTepaTypa

MeToabl pacHeTa NPOLECCOB 1 annapaToB XMMUYECKON TEXHOIO0r UK
1 | (npumepsbl n 3agayn); XMMU3OAT, 2020.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97815

ONEeKTPOHHbIN
pecypc

MeToZAbl TENI0BOro pacyeTa TpybONPOBOAOB Pa3/IMYHOr0 Ha3HaYeHUS;
2 | TioMeHCKMI MHAYCTpranbHbIn yHuBepcuTeT, 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||83701

DNEKTPOHHBIN
pecypc

HecTepoBa, T.H. CTexnomeTpus, MmaTepuanbHble N SHEPreTUYeCcKmne
pacyeTbl B XUMUW U XUMUNYECKON TexHosoruu : y4eb. nocobue / T. H.

3 | Hecteposa, C. B. BocTpukoB; CaMap.roc.TexH.yH-T, TeXHO0rns
OPraHNYyeckKoro n He(pTexmMmyeckoro cnHTesa.- Camapa, 2014.- 403 c..-
Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2142

DNEKTPOHHBIN
pecypc




PacyeT pekynepaTuBHbIX TennoobMeHHbIX annapaTos; LOHCKOW
roCydapCTBEHHbIN TeXHUYEeCKM yHMBepcuTeT, 2019.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||117837

DNEKTPOHHbIN
pecypc

PacyeTbl 1 MOOENNPOBaHNE B XUMUYECKOW TEXHOIOM MU C MPUMEHEHNEM
Mathcad; Ka3aHCKUIM HaLMOHaIbHbIN nccnenoBaTeIbCKNM
TexHonoruyeckuu yHueepcutet, 2018.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNEKTPOHHBIN
pecypc

®ununnos, B.B. Mpouecchl 1 annapaTbl XMUMUYECKON TEXHOJIOTUN :
crnpaso4yHWK / B. B. dununnos, B. [. N3mannos; CamapCkun
rOCYyLapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, XMMUYeCcKas TEXHOIO0M s 1
NPOMbILLNEHHAs 3K0JI0TUA .- 2-e U34., ucnp. n gon..- Camapa, 2021.- 54 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5338

ONEeKTPOHHbIN
pecypc

[ononHuTenbHas nuTepaTtypa

Homorpammbl, rpadpuky n TabinyHble fJaHHble 015 TEXHOI0rMYecKmx
pacyeToB NpoLeccoB nepepaboTkn HehTW 1 rasa : CnpaBo4yHoe nocobue /
CamapCKuii rocyjapCTBEHHbIN TEXHUYECKMI YHUBEpPCUTET, XMMNYecKas
TexHonorusa nepepaboTku 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

DNEKTPOHHbIN
pecypc

lMpoLiecchl 1 annapaTbl XUMUYECKUX TEXHOJIOTUI. Teopuns 1 NpakTuka
Hacaflo4HbIX annapaTos; CaHKT-MeTepbyprckuii rocyfapcTBEeHHbIN
YHUBEPCUTET MPOMbILLIEHHbIX TEXHONMOrUM 1 ansarnHa, 2020.- Pexum
pnoctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||118413

DNEeKTPOHHbIN
pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTsnseTcsa nocpeacTBOM EKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHoOro obecne4yeHus

obpasoBaTenbHOro npouecca no AucuunauHe (Moaynio), BKAOYas nepevyeHb

Mpv NPOBEAEHNN NEKLMOHHbIX 3aHATWIA NCMOMb3YeTCs My/bTUMeauiiHoe 060pyAoBaHMe.
OpraHn3oBaHoO B3auMoaeicTene obyyatowerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHOIN obpa3oBaTesIbHON Cpelbl YHUBEPCUTETa.

No Cnocob
HaumeHoBaHue MpoussoauTesb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 . JInueH3noHHoe
cmcTema (3apybexHblii)
2 | Microsoft Office 2013 Microsoft y JInueH3noHHoe
(3apybexHblii)
MporpamMmmHoe obecnevyeHne «AHTUNAArnaT. AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
oKCnepT» (OTe4vecTBEHHbIN)
«JlabopaTopum
4 | AHTuBMpycC Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTe4vecTBEHHbIN)
MporpammHoe obecrievyeHne gns 3A0 «CotT/lanH
5 | nporpaMmMmpoBaHuns, YNCNEHHbIX PacyeToB U Tpeng» JInueHsnoHHoe
BU3yanu3auuu pesynbtatos Matlab (3apybexHbin)

10




MNMoppaspeneHune
RPMS (Cnctema MoaenvMpoBaHus NPOMBbILLIEHHON
6 |HedTenepepabaTbiBalOLLErO U HEGTEXMMNYECKOrO | aBTOMaTU3aLUN JInueH3noHHoe
npoun3BoACTBa) Honeywell
(3apybexHblii)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKaLLMOHHOM ceTu «UHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbLIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypcb! 0TKpbLITOro
- focTyna
2 | KoHCynbTaHT rutoc http://www.consultant.ru Pecypcel 0TKpbITOro
nocTtyna
KOHCYNIbTALIMOHHbIN Pecypchbl OTKpbITOro
3 | ueHTp Matlab u http://matlab.exponenta.ru yp P
o focTyna
Simulink
HedTenepepaboTka 1
4 HedTexumums. http://oilr.ru/ PecypcCbl OTKpbLITOrO
DNEeKTPOHHas JocTyna
6ubnmoTteka.
Scopus - 6a3a gaHHbIX 3apybexHbie basbl
5 | petepaToB 1 http://www.scopus.com/ faHHLIX
' ' ' OrpaHW4YeHHoro
LUUTUPOBaHUS
focTyna

8. OnucaHmMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuHOHHbIE 3aHATUSA

AyouTtopun AN NEKLMOHHbIX 3aHATUIA YKOMMJIEKTOBaHbl Mebesiblo 1 TEXHWYECKUMUN CpeacTBaMu
obyyeHuns, cnyxalmmmn ans npeactasnaeHns y4ebHon nHdopmaumm 6onblion ayantopun (Habopel
LEMOHCTpaUnoHHoro obopyaosaHms, y4ebHo-Har 1 aHble Mocobus, TeMaTUYECKE WIOCTPaLUN).
TexHn4yeckue cpenctsa obydvyeHus, cnyxawme ANs npepctaBieHus yvyebHonm nHgopmaumn 60nbLION
ayanTopuun, Habop AeMOHCTpaLMoHHOro 060pynOBaHWA: 3KPaH, NPOEKTOpP, NMEePEeHOCHOW HOYTOYK.
Habop y4ebHo-HarnsgHbix nocobuin, obecnevynBaoinx TemMaTU4eCKme MANIOCTPaLNUnM, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpaMMamM OUCLMMANH: KOMMIEKT NaakaToB «XuMnus» 560x800 M.
Crneumnanu3npoBaHHas Mebenb: 27 y4yeHn4eCckux napT, CTON WU CTyN ANd npenofasaTend, Tymba, Locka

MpakTU4eckue 3aHATUA

AypnTopun ANS NPakTUYeCKUX 3aHATUN YKOMMJEKTOBAHbI Cneunanm3npoBaHHon Mebenbio u
TEXHUYECKMN CpeacTBamMu 0byveHuns.
TexHn4yeckue cpenctea obyvyeHus, cnyxalwme ANS nNpepctaBieHus yvyebHonm nHgopmaumn 60nbLION
ayauTopumn, Habop AeMOHCTPaLMOHHOro 06opyAOBaHUSA: 3KpaH, MPOEKTOpP, MEPEHOCHON HOYTOYyK.
Habop yyebHo-HarnsgHbix nocobuin, obecneymBaloWmnX TeMaTUYeCKMe WMANKCTPaLUKM, COOTBETCTBYOLME
paboymm y4yebHbIM NporpaMmamM AUCLUMINH: KOMIMIEKT M1akaToB «Xumns» 560x800 mm.
Cneuvnanu3npoBaHHaa Mebenb: 14 y4YeHUYECKUX CTOJIOB, 28 yYeHUYECKUX CTyNbeB, CTON WU CTya Ans
npenogasaTens, LOCKa.
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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/

JlabopaTopHble 3aHATUSA
JNabopaTopHble paboTbl y4ebHbIM NaHOM He NpeayCMOTPEHbI.

CamocTtosATeNbHanA paboTta

MomelleHne Ans CaMoCTOSATENIbHON PaboThl OCHALEHO KOMMbIOTEPHON TEXHUKOW, C BO3MOXXHOCTbIO
NOAK/IIOYEHNS K CETU «/IHTEPHET» U C AOCTYMNOM B 3/1EKTPOHHYI0 MH(POPMaLIMOHHO-06pa3oBaTesbHYO cpeay
CamlTY 1 cneunann3mpoBaHHo Mebesbio.

9. MeToaunyeckue matepuansl

MeToanyeckue pekomMeHgauunn rpun pa60Te Ha JIeKUuunu

[l0 NeKunmn CTyaeHT O0JKEH NMPOCMOTPETh Y4ebHO-MEeTOANYECKYIO U HAayYHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvawwmmcs coobllaeTcs TeMa NeKLumK, NaaH, BONpPoChl, noajexawiune
PacCMOTPEHNIO, OOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yyeHHbiM. Chens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo Bcieq 3a
npenofasaTtenemM yMeTb BblAeSIATb OCHOBHbIE KaTerophmn, 3aKOoHbl U oNpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNS, OOKa3aTeNbCTBa U BbiBOAbI. OCyLLECTBAAS TaKyl paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaAHNE U AalbHeNlee
n3yyeHue.

KoHCcnekTupoBaHne nekuun nossonseT obpaboTaTh, CMCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoJsly4yeHHy MHdopMauno C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
coaepKaTesbHble MOMEHTbI. TUnnYyHasa ownbka, coBepluaemMas 0byyatoWwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasBuno, Npu 3anucu «CJ0BO B C/I0OBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMe,
aHann3 N cuHTe3 uHpopmauumn. OTbrpas HY>KHY MH(OPMALILIO, FTNaBHbIE MbIC/K, NPO6AEMbI, peLleHns 1
BbIBOAbI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTbL €ro TakuM 06pa3oMm, YTobbl MOTOM MOXKHO ObIJI0 IEFKO B HEM
pa3obpaTbCs. XKenaTtenbHO 0CTaBMTb B paboynx KOHCMEKTaX MoJs, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MPOCAYLWAaHHONW NleKuumn, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NEKLUN
paboTa Haf KOHCMEKTOM He MOXXET CHMTATbCs 3aBepLleHHON. Hy>XXHO ellle BOCCTaHOBUTb OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
MCMOJIb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOOXOAUMBIA A8 CAMOCTOSTESIbHOM PaboThI.

MeToan4yeckme pekoMeHaaLmm npy NoaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUSA N0 AUCLMUMINHE NPOBOAATCA B LIeNIAX BbIpaboTKM MPaKTUYECKMX YMEHUA 1
npnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnenyrowas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT COoLEep)XaHue
npensoXeHHON TEMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMWe peKOMeHA0BaHHOM NUTepPaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka 0by4atoLWEerocs K NPakTUYECKOMY 3aHATUIO NMPOU3BOANTCS MO BOMpPocaM, pa3paboTaHHbIM
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ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MAK) Nekuuin. B npouecce NoaroTOBKU K MpakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyAeHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHMWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
MHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKM
obyyaLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OenCTBUe,
nnn ykasaTb obLllee HanpaBieHne paccyxaeHwuir. MonyyeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeTogn4yeckme pekoMeHgaUnmM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHuszaumnsa camocToAaTeNbHOW paboTbl 06y4YaLWMXCA OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlafl€HNA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHMIO C y4EeTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbiMM NocobusMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOLOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAaHWUIA, MO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAaAEHUS UHGOpMaLnen,
crnocobecTByeT 6onee rnyboKOMy YCBOEHMIO M3yYaeMoro Mmatepuana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4MTb HAaU3YCTb M BHECTWU B F10CCapUin, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4YeHunsa Kypca.

CamocTosiTeNbHas paboTa peanmlyeTcs:

® HernocpeaCcTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATU;

® Ha NIeKLUUsX, NMPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCY/bTaLMax No y4ebHbIM BOMPOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALAN
3a40J)KEHHOCTEN, Npy BbINOJHEHWN UHAWBUAYANbHbIX 3a4aHuUiA U T.4.;

e B 6ubNMoTeKe, AOMa, Ha Kadenpe npu BbIMONHEHUN 0ByYalOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajav.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWwmMMCs CcaMoCToAaTenbHON paboThl ABAseTCS
3JIEKTPOHHas UHGOopMaLnOHHO-06pa3oBaTebHaa cpeda yHuBepcuTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmaMm AUCUUNAUH (MOLYyNen), NPakTUK, K W3AaHUAM 3N1EKTPOHHbIX
B61bNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPencCcTB No AUcuUNIMHe (Moaynio)

@®OH[ OLLeHOYHbIX CPeACTB NpefcTaB/ieH B NpuaoxeHun 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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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
OueHOo4HbIe KOHTPONb | TO4YHasA
BOCTUXXEHUA Pe3synbTaTtbl 06yuyeHus
cpeacTBa ycneBaeMm | aTrecTau,
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 pacyeTHble NoKa3aTenn
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
POLECCOB npoLeccoB HepTexnMUM 1 HeTenepepaboTky; | Bonpockl K 3K3aMeHy HeTt Ja
P ! NyTW NOBbILLEHUS Ka4eCTBa BblMyCKaeMom
MOBbILLEHMNIO Ka4YeCcTBa
y NpoAyKLUMn
BbINYCKaeMow
NpPoAyKLUn
YMeTb pa3pabaTbiBaTh NpenoxeHns no
COBEPLUEHCTBOBAHMIO TEXHOIOMMYECKNX
OTyeT no
MpOLLeCCOB, MOBbILLIEHWIO Ka4yecTBa
. NPaKTUYECKUM Oa HeT
BbINYCKaeMOoW MPOLYKLMMN; OCYLLeCTBAATb SAHSTHSM
TEXHOI0rnyeckme pacyeTbl BHOCUMbIX
npennoXXeHni
OT4eT no
BnapeTtb HaBbIKaMy BbIMOJHEHNSA
NpPakTU4YeCKUM Oa HeTt
TEXHOJIOrMYEeCKMX pacyeTHbIX paboT
3aHATUAM

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

NPOW3BOACTBEHHbIE
MOLLIHOCTW,
TexHn4yeckmne
XapaKTepuCTrKN, BnapeTb HaBbikaMy NMPoBeAEHNS OT4eT no
KOHCTPYKTWBHbIE TEXHOJIOrMYeCKMX pacyeToB NPOLLeCCoB npakTU4yecknM Ha HeTt
ocobeHHOCTUN 1 XUMUYECKOWN TEXHOOTUN 3aHATUAM
pexxunmbl paboThbl
obopyrnosaHus,
npasuia ero
3KCMnayaTauum
YMeTb pacCcynTbiBaTb MPON3BOACTBEHHbIE
MOLLHOCTU, TEXHUYECKNE XapaKTEPUCTUKMN, OT4eT Nno
KOHCTPYKTVBHbIE MOKa3aTenu NpPakTU4eCcKum Ha Het
TexHosorn4yeckoro obopyaoBaHms, 3aHATUAM
MaTepuabHbIA U TenoBon banaHC NpoLeccoB
3HaTb pacyeTHble NoKa3aTenu
TEXHOJIOMMYECKOro npoLiecca, TeEXHNYeckne
Bonpockbl K 3K3aMeHy HeTt Ja
XapaKTEPUCTUKU, KOHCTPYKTUBHbIE
0C0b6eHHOCTY 1 pexumbl paboTel 060pyfoBaHMA
MK-3.3 BHocut
npeaJsioXKeHns no
PEA 3HaTb Hanpas/ieHUs 1 MeToabl
COBEPLUEHCTBOBAHNIO
COBEPLUEHCTBOBAHMS TEXHOOMMYECKNX
TEXHONOrNYeCKmnX
NPOLIECCOB npoLeccoB HeTexumnn 1 HehTenepepaboTku; | Bonpockl K 3K3aMeHy HeTt Ha
P ’ nyTW MNOBbILEHNS Ka4eCTBa BbIMyCKaeMom
MOBbILLEHWNIO KaYyecTBa
. npoayKuun
BbIMyCKaemMom
npoayKuun
OT4eT No
BnapeTb HaBblkaMy BbIMOJIHEHNS
NPakTU4eCKUM Ha HeTt
TEXHOJIOMMYECKMX pacyeTHbIX paboT
3aHATUAM
YMeTb pa3pabaTbiBaTh NPensoKeHMs No
COBEPLUEHCTBOBAHMNIO TEXHOJIOTNYECKMX
npoLLeccoB, MOBLILLIEHNIO Ka4yecTBa Otset no
BEII‘I CKaenv;0|7| NPOAYKLIMN; OCYLLECTBAATb MPaKT4ECKNM Aa Het
y pozy » ocy 3aHATUAM

TEXHOI0rnyeckre pacyeTbl BHOCMMbIX
npeanoXXeHuin
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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




XapakTtepucTuka npouenypbl TEKYLLEro KOHTPOsisi ycneBaeMoCcTh U
NPOMeXyTOYHOMN aTTecTauum no AUCUUNIINHe

OueHnBaHue 3HaHWUMN, yMeHMVI, HaBbIKOB U OnbiTa OeATEJIbHOCTU NMpPpOoBOOATCA Ha
OCHOBE CBeAEHUMN, npmBoaAMMbIX B MaTpuue COOoTBETCTBUA OLEHOYHbIX Cpeacrts
3aniaHMpoBaHHbIM pe3yribTaTam O6y‘-IeHI/IFI.

Llenb Tekywlero KOHTPONS YycrneBaeMOCTU M MNPOMEXYTOYHOW aTTecTauun no
y4yebHbIM gucuunnmMHam B CeMecTpe — npoBepka npuobpeTaemMbix obyyarowmmucs
3HaHUW, YMEHWUW, HaBbIKOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTenbHON NPOrpaMmon KOMMNETEHLNA B TEYEHNE CEMECTPA.

LLikana oueHuBaHUA:

«OTnM4yHO» —  BbICTaBnNseTcs, ecnu  CPOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTernbHbIX pe3ynbTaToB KOMNETEHLUMIA OLEHMBAETCA KPUTEPUSMU «XOPOLLO» U
«OTNIMYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENbHO»: CTYAEHT
nokasan npo4YHble 3HaHUS OCHOBHbIX MOMOXEHMIN (hakTUYECKoro MaTepuana, ymeHue
CaMOCTOATENbHO peLlaTb KOHKPETHbIE NpaKTUYeckne 3agayv NoBbILLEHHOW CMOXHOCTMH,
cBOGOAHO MCMonb3oBaTb CNPaBOYHYIO NMTepaTypy, Aenatb 060CHOBaHHbIE BbIBOAbI U3
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbiCTaBnseTcs, ecnM CHOPMUPOBAHHOCTb  3asIBNIEHHbLIX
obpasoBaTenbHbIX pe3ynbTaToB KOMNETEHLUMIA OLEHUBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMUYHO», MPU YCINOBUN OTCYTCTBUSA OLIEHKU «HEYOBMNETBOPUTENBHOY», AOMycKaeTcs
OLIEHKa «Yy[OOBNEeTBOPUTENbHO»: OOyYaloLMINCa Mnokasan Npo4YHble 3HAHUS OCHOBHbIX
NONOXEHMIN (hakTUYECKOro MaTepuana, yMeHMe CamoCTOATENbHO peluaTbh KOHKPeTHble
npakTuyeckne 3agayun, npenycMoTpeHHble paboyert NporpaMMON, OpUEeHTUPOBAaTLCS B
PEKOMEHA0BaHHONM CMpaBOYHOW NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MONyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLWIA;

«Y[0BNeTBOPUTENBHOY» — BbICTABNSAETCS, €CNY CHOPMUPOBAHHOCTL 3asiBNIEHHbIX
obpa3soBaTenbHbIX pe3ynbTaToB KOMNeTeHUN oLeHuBaeTcs Kputepmamm
«yOOBMETBOPUTENBHO», «XOPOLLIO» U «OTNNYHO»: obydvalominca nokasan 3HaHue
OCHOBHbIX MONOXEHU pakTU4eckoro marepuana, yMeHue nofyYnTb C MOMOLLbHO
npenogaBaTens npaBUlbHOE peLLleHNEe KOHKPETHOW MpakTU4YecKOoM 3ajadnm M3 4ucna
npeaycMoTpeHHbIX paboyer NporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypowm;

«HeynoBnetBoputenbHO» — BbICTaBnseTCHA, €Ccnv nNpu oTeBeTe oby4varowerocs
BbISIBUINCb CYyLLLECTBEHHbIE NMPoBenbl B 3HAHMAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCKOoro
MaTtepuana, HeymeHue C NOMOLbLI0 npenofasaTtend nofyyYnTb NpaBUNbHOE peLueHune
KOHKPETHOW MpaKTUYEeCKOW 3aJayvv M3 Ynucna npeaycMOoTpeHHbIX paboyen nporpammon
y4yebHON OMCUMNANHDI.

OTBeTbl M pelleHns, obyyaloLmxcss OLEeHMBaKOTCA MO crnegylwmm  obwmm
KpUTEpUAM: pacno3HaBaHue npobnem; onpegeneHne 3Ha4YMMon MHOPMaLMK; aHanms
npobnem; apryMmeHTMpPOBaHHOCTb, WMCMNOMb30BaHWE CTpaTerni; TBOPYECKMM NOAX0on;
BbIBOAbI; 0OLLAsA rpaMOTHOCTb.

Obyuatowmecss ob6s3aHbl caaBaTb BCE 3adaHMsi B CPOKM, YCTAHOBIIEHHbIE
npenogaBsatenem. OueHka «YOOBMNETBOPUTENbHO» MO AUCUMMIIMHE,  MOXET
BbICTaBNATLCA U MPU HEMOMHON CHOPMMPOBAHHOCTM KOMMETEHUMIA B XOA4E OCBOEHMS



OTAENbHOM y4ebHOM AMCUMNAMHBI, €ecnu  ux ¢OpMUPOBaHME npeanonaraeTcs
NPOAOPKMTL Ha Gonee No3gHMX atanax obydeHus, B XxoOe M3yyYyeHus Apyrnx y4eOHbIX
ANCUMNIINH.

TeKyLni KOHTPOSb OCYLLECTBIAAETCA Yepe3 CUCTEMY OLIEHKM npenoaaBaTenem
BCeX BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX paboyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepuu oueHkun TecTa
KonnyecTBO BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS OEMOHCTPUPYET rybokoe 3HaHue
y4yeBHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMHATL 3a4aHNs, YCBOMBLUWIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUUNMAWHBI;,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNONb30BaTb
yrnybneHHble 3HaHus;

71-85% - oueHKa «XOpoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3aJaHusi, MOKasblBaKOWMIA CUCTEMATUYECKUA XapaKTep 3HaHuh Mo
ANCUMNIIMHE U CNOCOOHBIN K UX CAMOCTOSTENbHOMY MOMOSHEHNIO U OOHOBMNEHUIO B XO4€e
AanbHenwero obyvyeHns B By3e 1 B byayuwien npodeccnoHanbHOm AeaTeNbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4valowmnmnca obHapyXnBaeT 3HaHNE
OCHOBHOro Yy4yebHOro nporpammMHOro martepuana B obbeme, Heobxogumom Ans
AanbHenwero oby4veHus, BbINOSMHAKOWEro 3adaHus, NpeaycMOTPEHHbIE MPOrpamMmon,
AOMYCTUBLLUMM HETOYHOCTU B OTBETE, HO obnagarlwmm HeobXO0ANMMbIMU 3HAHUSMW ONS
NX YCTPaHEHWS;

meHee 50% - oueHka «HeyOoBMeTBOPUTENBHOY: 00y4YaloWNnCs AeMOHCTpUpYeT
npobenbl B 3HaHWUSIX OCHOBHOrO Yy4ebHOro nporpamMMHOro Mmatepuana, gonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane nNPOMEXYTOYHOM aTTecTaumm UCMNONb3yeTCs CUCTEMAa OLEHKM YycrneBaemMoCTu
obyuvaroLmnxcs, KoTopas MO3BONSET npenogaBaTesnto OuUeHUTb CEHOOPMUPOBAHHOCTb
nNnaHupyemblX pe3ynbTaToB OOy4YeHWsa, a Takke YpPOBEHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OLEHKM 3HaHWA: oueHka - 5 «OoTnuyHO», 4  «xopowo»; 3
«YOOBNETBOPUTENBHOY»; 2 «HEYAOBMNEeTBOPUTENBHOY. BO3MOXHO MCNONb30BaTh CUCTEMY
GannbHO-PENTUHIOBOIO OLIEHMBAHMS.

OcHoBaHMeM anga onpefeneHns OLEHKW Ha 3a4veTe CryXUT YpOBEHb OCBOEHUS
obyyarowmmes matepmana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaemMocCTb Ha 3a4eTe onpepenaeTcd oueHKaMn. «3a4TeHO»,; «He 3a4YTEHO».

OueHka

Kputepum oueHnBaHus

BannbHo-
penTUHrosas
oLeHkKa

«3a4yTeHo»

O6yuyatowmncs ocBOUIN KOMNeTeHUnmn
ancuunnuniel Ha 51-100 % 1 nokasan xopolune
3HaHMs U3y4YeHHoro yyebBHOro Marepwuana,
NOrMYHO W TMOCNeaoBaTeNbHO  U3NOXWMMN WU
MOSIHOCTBbKD PaCKpPbIST CMbICA  NpeafiaraeMoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTb TEOPETUYECKMNE 3HAHNA AN peLleHns
npaKkTU4ecKon 3agauu; BbINOMHUN BCe
KOHTPONbHblE  3adaHus, npeaycMoTpeHHbIE
paboyen nporpaMmon ANCLMNINHbI

51-100

«He 3auyteHoO»

O6yuvatowmnncs ocBoun KoMneTeHUmn
AncumnninHel MeHee Yem Ha 51% m npu oTBeTe Ha
npegnaraemMbin BOMpoC BbIABUITUCb
CylleCTBeHHble npobenbl B 3HAHUAX Yy4ebHOro
mMartepuana, HeyMeHune c MOMOLLIbIO
npenogasatens nosly4y1MTb NpaBuUibHOE peLleHne
NpakTU4YecKon 3agadn; He B MONMHOM obbeme
BbINOMHUN BCe KOHTPOSbHbIE 3agaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
AVNCUNNINHGI

0-50

YcneBaemMoCTb Ha 3K3aMeHe onpepgendeTca OueHKaMW:

«yOoBneTBOpPUTESIBHO»; «HE YOOBNETBOPUTESTBHO».

«OTITINYHO»; «XOPOLLO,

OueHka

KpuTepuu oueHnBaHus

BannbHo-
peuTuHroBas
OLleHKa

«OTNNYHO»

Ob6y4atownncss ocBoun  KoOMMNEeTEHUUK
AMCUMMNNWHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHusa yyebHoro matepuana,
NOTMYHO W MOCNeAoBaTENbHO M3MOXWUN
cogepxaHne OTBETOB Ha  BOMPOCHI
6uneTta; nNpPoO4EMOHCTPMpPOBan YMeHue
UNNCTPMpOBaTh TeopeTnyeckune
NOSTIOXXEHNSA KOHKPETHBIMU NpUMepaMn u
cBobogHo BbIMONHATb
3K3aMeHaUMOHHbIE 3afaHus; yCBOWUnN
OCHOBHYHO n O3HaKoMuIca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpEHHbIE pabouen
nNporpaMmmMon ANCUNNINHGI

86-100

«XopoLlo»

O6y4atownncss ocBoun  KOMMNETEHLUN
ANCLUMNIIMHBI  Ha BCeX 9dTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokue 3HaHus y4ebHOro marepuana,

61-85




NOrMYHO N NOCneagoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMNPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTMU; NpoaeMOHCTpMpoBarn
yMeHune UNACTPMPOBAaTh
TeopeTnyeckune NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
3K3aMeHaUMOHHble 3aJaHusi; ycBOWUn
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHOMN nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3a4aHus,
npenyCcMOTPEHHbIE paboyen
NporpaMmmMon ANCUNNINHGI

«y}J,OBJ'IeTBOpI/ITeJ'IbHO»

Ob6y4arownncs ocBoun  KoMneTeHuun
OMCUMNNWHBI  HaA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanmMom ans JanbHenwero
OCBOEHMA  y4yebHbIX Mnporpamm, HO
AOMNyCTUI MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl 6Guneta un npu
BbIMONMHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
niTepartypowm, pekoMeHa0BaHHOM
nporpamMmou; cnpasuncs C
KOHTPOJSTbHbIMM 3a4aHNAMM,
npenycMoOTPEHHbIMMU pabouen
NporpaMmMon ANCLUNNINHBI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnmncss ocBoM  KOMNETEHLUN
AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHua mMeHee 4yem Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNnanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouyel
NporpamMmmMon AUCLUUNINHBI

0-50

UHTerpanbHas oueHka

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHroeas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2un1 2, He3aveTt 0-50
54,3 3aver 51-100




