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1.

Ilepeyens MuIaHNpPYeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIUILITHHE,

COOTHECEHHBIX C IVIaHUPYeMbIMH pe3yiabTaTamu ocsoeHusi OIIOII BO

K Kon HaumenoBanmne |Pe3yabTaThl 00y4eHuUsi, COOTHe-
KOMl‘?():TeH Hanmenosanue HHUKATOpa HH/IHKaTOpa CeHHbIE ¢ HHIMKATOPAMH J10-
— KOMIIETEHIHH AOCTHKCHMSI AOCTHKECHU S CTHKEHHMS] KOMIIeTeH i

KOMIEeTeHII U KOMIeTeHIIH U
OI1K-2 Criocoben ucnons3oBath Ma- | UJOIIK-2.1 | Ucnone3yer 3Hanms | Ha ypoBHe 3HaHMiA:
TeMaTU4eCKue, (PU3NICCKUC, B oOmactu Marema-| VIMeeT mpeacTaBlieHHE O TEope-
(U3UKO-XUMHUYECKUE, XUMH- THKA JJI PEIICHUs | THIECKUX OCHOBaX (PU3MYECKHUX,
YECKUE METOJBI ISl PEIICHUS 3aga4 B mpodeccu-| PU3NKO-XUMUYECKUX U XUMHYe-
3aja4 npodeccuoHanbHON OHAJBHOM JeATelNb-| CKUX IIPOLECCOB, OCHOBHBIE II0-
NesITEbHOCTH. HOCTH. JIOXKEHUSI TEOPHUH XHMHYECKOTO
CTPOCHHUSI BELIECTB; OCHOBHBIC
JIOTIK-2.3 CrcTeMaTH3UPYeT W | MOHATHS U 3aKOHBI (PU3HMUYECKON

AQHAJTM3UPYET pe-

3yNbTaThl  (PU3HKO-
XUMHUYCCKUX U XHU-
MHUYECKUX OJKCIIepH-
MEHTOB,  HaOJIIoJIe-
HUW, W3MEpEHUN, a
TAaKKE PE3YIbTAThI
pacyeToB CBOICTB
BCIICCTB U MaTcpua-

JIOB

XMMHH U XUMHYECKOH TePMOIH-
HAMHKH, OCHOBHBIC THIIBI, KOH-
CTPYKTUBHBIC OCOOCHHOCTH U
MPUHIMIT PabOTBI TEXHOJIOTHYE-
CKOTrO 000pYIOBaHUS TPOU3BOJI-
CTBa;

OCHOBBI TCIIJIOTCXHHKH,

TeIUIoNepeayy, BBITAPUBAHUS;
TEXHOJIOTMYECKHUE CHCTEMBI OC-
HOBHBIX XHUMHYECKHX IPOU3-
BOACTB M HX ammapaTrypHoe
odopMIIeHHE; TPUHIMIIEI CO3Aa-
HUSI MAJIOOTXOJAHBIX TEXHOJOIH-
YECKHUX IPOLIECCOB.

Ha ypoBHe ymenwmii:

BBIMOJIHATh ~MaTepHaJibHbIE U
JHEPreTUYECKUE pacdeThl TeX-
HOJIOTHYECKHX ITOKa3aTeJiel XH-
MUYECKHX IMPOU3BOJICTB; OIpe-

JACJAATh ONTHUMAJIbHBIC YCIIOBUSA

MPOBEICHHUSI XAMUKO-
TEXHOJIOTHUYECKUX  IPOIECCOB;
000CHOBBIBATH 1enecooopas-

HOCTb BBIOPaHHON TEXHOJIOTH-
YECKOW CXEMBI W KOHCTPYKLUHU
000pyIOBaHMs; COCTaBISATH U
JleJaTh ONMCAHMST TEXHOJIOTMYE-
CKMX CXEM XUMHYECKUX
LIECCOB;

npo-

2. O6beM 1 MecTO JMCHUILIMHBI B cTpykType OIIOII

Hucuummuza b1.B.10 «XuMundeckue peakropbl» n3ydaercs Ha 3 Kypce B 6 ceMecTpe U coctasisieT 144 u.

/43 e.




3. Conep:xaHue ¥ CTPYKTYypa JMCIHHUIIIHHBI

3.1. CtpykTypa JUCHUILITUHBI.

O0beM TUCHHMIIIMHBI, YaC.

KonTakTHasi padora

dopMma TeKy-
1ero KOH-

No 11/ HaumenoBanue B 00y4yarIuxcs ¢ nmpe- TPOJIsl ycneBa-
i pa3aeioB, TeM q:cez:: noaasarejieMm no Bu- | CP eMOCTI/Il, npo-
AaM y4eOHBbIX 3aHATHI MEKYTOYHOMI
J ‘ J3 ‘ 113 aTTecTaluu
Ounas popma obyuenus
Cemecmp Ne VII
Pasnen | Beenenue. Ilonstue o xumuue- 3 ) ) ) 4 T
CKHX IPOIIECCaX U PEaKTopax
Tea 1.1 OCHOBHBIE TIOHSATHSL M OIpese- 4 1 i 1 ) i
nenus. [IpeagmMer TucUUIUIMHEI.
3HaYeHHE XMMHYECKUX PEaKTO-
Tena 1.2 pPOB M TPOIECCOB B HAyYHBIX 4 1 i | ) T
HCCIICIOBAHUSAX M TPOMBIILICH-
HOW TIPaKTHKE.
Pasien 2 BeruucnurenbHbii I-)KCH?pI/IMeHT 16 4 i 4 3 C
H aJIcKBaTHOCTh MOJCIICH
Tena 2.1 OCHOBEI, Knaccnqinxaunﬂ METO- 2 ) i ) 4 C
JIOB MCCJICIOBAHMIA.
du3nueckoe 1 MaTeMaTUUECKOE
Tema 2.2 | mogenupoBanue. AJIEKBAaTHOCTh 8 2 - 2 4 C
MOJIEJIEN.
Pasen 3 XHAMHMYECKHUE MPOLIECCHl U PeaK- 34 6 i 10 13 T
TOPBI
Tema 3.1 DOU3NKO-XUMHUYECKHE  OCHOBEI 5 1 i ) ) T
XUMHUYECKHUX TTPOIIECCOB.
['oMoreHHBIE XMMHYECKHE TIPO-
Tema 3.2 | meccel. ['eTeporeHHbIe XUMHYE- 7 1 - 2 4 T
CKHE MPOIIECCHI.
Karanutnaecknii  XUMHYECKUH
Tema 3.3 | mpouecc. Ilpomeccs B xummuye- 7 1 - 2 4 T
CKOM pEaKTope.
PexxuMBl  MIealbHOTO CMeIIe-
Tema 3.4 | uua. PexnMbl MieanbHOTO BbI- 7 1 - 2 4 T
TCCHECHUS.
N3orepMuueckuii  mpouecc B
Tea 3.5 XI/IMI/I‘IeCKOMv peakrope. Hewnso- 2 ’ i ’ 4 T
TEPMUYECKUA TIPOIECC B XHMHU-
YECKOM PEaKTope.
Pasnen 4 [IpomblllZIEeHHBIE ~ XUMHUYECKHUE 14 ) i 4 2 KP
pPeaKTOpPHI
Tena 4.1 KonctpykTuBHBIE DJIEMEHTBI 7 | i ) 4 KP
XUMHUYECKHUX peakTopoB. OO0miue




O0bem IMCHUIIMHBI, YAaC. ®opma TeKy-
KonTakTHas padora 1Iero KOH-
No 11/ HaunmenoBanme 00y4yarIuxcs ¢ mpe- TPOJIsl ycneBa-
2 pas3aenoB, TeM Beero noaasarejem no su- | CP eMOCTl/Il, npo-
Hacos JaM y4eOHBbIX 3aHATHH MeKYTOYHOMI
J J3 113 arrecTaumMu
MOJIOKEHUS O pacyeTe XHUMHUYe-
CKHX PEaKTOpPOB.
OnTumuzanus XUMHYECKHX
Tena 4.9 | TIPOLECCOB 1 PEAKTOPOB. Cxembl 7 | i ) 4 KP
U  KOHCTPYKLIMH IPOMBIILICH-
HBIX XUMHUYECKHX PEaKTOPOB.
Pasen 5 Pacyera karamuTHUeckux peax- 36 6 i 14 16 KP
TOPOB
Brluucnenne KOHCTaHT paBHO-
Tena 5.1 | BECH OTpEsieneHue pasHoBec- 7 1 i ) 4 KP
HOTO BBIXOJa U TOCTPOCHHE
PaBHOBECHON KPUBOIA.
OnTuManbHbIM TeMnepaTypHbII
peKUM H CIOCOOBI €ro ocy-
Tena 5.0 | WECTBICHUS B MPOMBILUICHHBIX 10 ) i 4 4 KP
peakTopax. Pacuer onTumalib-
HBIX TEMIIepaTyp Ui Kaxaou
CTaJIuu mpolecca.
CocraBiieHne  MaTepuaIbHOTO
Tema 5.3 | OGamanca ais peakTopa B IICJIOM 7 1 - 4 4 KP
Y IO CTaAUSIM KaTajau3a.
OrnpezneneHre OCHOBHBIX pa3Me-
POB peakTopa Mo JaHHBIM Mare-
Tema 5.4 | puaneHoro OGamanca. CocraBie- 10 2 - 4 4 KP
HUE TEIJIOBOTO Oajianca 1o cra-
TIUSIM peakTopa.
[IpomexxyTouHas arTectaus 36 9K3aMEH
Bcero: 144 20 - 34 54

T
Ipumeuanue: * — gopmvl mexyweeo Koumpons ycnegaemocmu: mecmupoganue (T), cobecedosanue
(C),konmponvras paboma (KP).

3.2. ConeprxkaHue TUCIUTIITUHBI.

Pasnen 1. Beenenue. [lonsATHE 0 XMMHYECKHUX ITpolieccax U peakropax. Tema 1.1. OCHOBHbBIE NOHATHS U
onpeaenenus. [Ipeamer nuciunnuuel. OnpeneneHne U Ha3HAYEHNEe XUMUYECKOro peaktopa. PeakTtopsl B
XUMHUYECKUX OTPACISAX MPOMBIILIEHHOCTH. Tema 1.2. 3HaueHHe XMMHUYECKHX PEaKTOPOB M MPOLIECCOB B
Hay4HbIX UCCIEAOBAHUSAX U MPOMBIIUIEHHOHN npakThke. OnpeneneHnue U OCHOBHbBIE MOHATHSI, UX MECTO B
WHXCHEPHO-XUMHUYECKHIX UCCIEIOBAHUAX U pa3paboTKax.

Pazgen 2. 3HaueHre XUMHUYECKUX PEAKTOPOB U MPOIIECCOB B HAYYHBIX UCCIEAOBAHUSAX M IPOMBIIIIEHHON
npaktuke. Tema 2.1. OCHOBBI, KJIacCU(PUKAIAS METOIOB HCCIeoBaHUN. MecTo 1 3HaUeHUE HATYPHOTO U
BBIYMCIIUTENIBHOTO SKCIiepuMenTa. Tema 2.2. u3ndeckoe 1 MaTEMATHYECKOE MOJICIUPOBAHUE. AIEKBAT-
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HOCTh Mozenei. HayuHblil MeTo uccienoBaHusl U N3y4eHHsl NPOLECCOB B XUMUYECKOM PEAKTOpPE - Ma-
TeMaTU4ecKoe MojenupoBaHue. Pu3nuecKkoe U MaTeMaTHYecKoe MojaenupoBaHue OmpeneneHue ducia
KJIFOYEBBIX KOMIIOHEHTOB CJIOKHOW XMMHMUYECKOW peakiuu. Pacuér cKOpOoCTH CTaguu CIOKHOM XUMHUYE-
CKOM peaKLHH.

Pazgen 3. Xumuueckue mnporeccsl U peaktopbl. Tema 3.1. OU3UKO-XUMUYECKHE OCHOBBI XUMHUYECKHUX
nporeccoB. OU3NKO-XUMHUECKUE 3aKOHOMEPHOCTH XMMHUYECKUX IPEBpAIEHU - CTEXMOMETPUUYECKHE,
TepMOJMHAMHUecKue, KuHeTnyeckue. [loka3arenn XUMU4eCKOro NpeBpalleHus - CTeNeHb IPEBPAILCHMS,
BBIXOJI IPOAYKTA, UHTErpajibHast U AU depeHuanbHas CEeJIeKTUBHOCTH, CKOPOCTH peakUK U MpeBpallie-
Hus peareHToB. Tema 3.2. 'oMOreHHble XUMUYECKUE NMPOoLEecChl. ['eTeporeHHble XMMUYECKHE IIPOLIECCHI.
Knaccugukanuss XMMUYECKHX MPOLECCOB MO PA3IMYHBIM MPHU3HAKAM - XUMHYECKHM (BHJ XUMHYECKOH
peakiyu, TePMOJUHAMUYECKUE XapaKTePUCTUKH, CXeMa MpEeBpalleHnit), (a3oBbIM (YUCIIO U arperatHoe
coctosinue (a3) u crauroHapHoctu. Tema 3.3. Katanutnueckuii xumudeckuid npouecc. [Ipomeccsl B xu-
MHYECKOM peakTtope. Ompenenenue, KiacCUpHUKAIM, MPUMEPHl. | OMOTeHHBIH U MHUKPOTE€TEpOTreHHBIN
KaTaJIMTUYECKUE MPOLECCHl, UX 00Iee U OTIMYUTEIBbHOE OT FTOMOTE€HHBIX U T'€TEePOreHHbIX XMMHUYECKUX
nporeccoB. ['ereporeHHbIN KaTaau3 Ha TBepAOM Karanuszarope. Tema 3.4. Pexumbl naeaabHOro cMerie-
HUs. PeXuMBbl U1€anbHOrO BBHITECHEHUS. BiMsiHuEe CTPYKTYphl ITOTOKA, CTAIIMOHAPHOCTU PEXHUMa, Hmapa-
METPOB M yCJIOBUH MPOTEKaHMsI Mpoliecca, BUIa XUMUYecKol peakiuu. OCHOBBI pacyeTa Impoliecca B pe-
aktope. Tema 3.5. M3orepmuueckuii npoiecc B XUMU4eckoM peakrope. Hemzorepmuueckuil nporecc B
XUMHUYECKOM peakrope. OpraHu3anusi TEIJIOBBIX MMOTOKOB U PEXHMOB B XMMHUYECKUX peakTopax. Pac-
IIpe/ieJIeHNE TEMIIEPATyphl U KOHLIEHTPALMi B peakTopax MJI€albHOIO CMEIIEHUs U BbITeCHEHUs. CBs3b
TEMIIEPATypPhl U CTENIEHU MPEBpAIIECHUS B aadaTHYeCKOM IIpoLiecce.

Paznen 4. IlpombliienHble Xumudeckue peaktopbl. Tema 4.1. KOHCTpYKTUBHBIE 2JIEMEHTBI XMMUYECKHUX
peaktopoB. OO01IMe NOJOKEHHU O pacueTe XUMHUECKUX peakTopoB. O030p TUIIOB XMMHUYECKHX PEAKTO-
POB, UX CTPYKTYpHbIE 351eMeHTbl. OCHOBHBIE MPOLIECCHl U sIBJIeHUS B HUX. Tema 4.2. Ontumuzanus Xu-
MHYECKUX MPOLECCOB U PeakTOpoB. CXeMbl U KOHCTPYKLIMU NPOMBILIUIEHHBIX XMMUYECKUX PEAKTOPOB.
PeakiimoHHBIN 371€MEHT, yCTPOMCTBA BBOJA M BBIBOJA, CMELIEHHUS, PA3AEICHUS U paclpeesieHus MOTo-
KOB, TEIUIOOOMEHHDBIE DJIEMEHTEI.

Pa3znen 5. Pacuera katanutudeckux peaktopoB. Tema 5.1. BeruncieHne KOHCTaHT paBHOBECHS, OIpe/e-
JIeHHE PaBHOBECHOI'O BbIXOJa M NOCTPOEHUE PaBHOBECHOM KpuBOH. Ompenenenue, kiaccuukamnus, npu-
Mepbl. [['OMOTE€HHBII 1 MUKPOTeTepOreHHbIH KaTAIUTUYECKUE MPOLIECCHI, UX O0IIee U OTINYUTEIBbHOE OT
TOMOT€HHBIX U F€TEPOreHHBIX XUMUYECKHUX NPOLECCOB. ['eTeporeHHblil KaTaau3 Ha TBEPAOM KaTalu3aro-
pe. Tema 5.2. OnTuManbHbIM TeMIepaTypHbIH peXXUM U CIOCOOBI €r0 OCYIECTBICHHUS B POMBIIIJIEHHBIX
peakTopax. Pacduer onTumMalbHBIX TeMIepaTyp JUlsl K&KIOW CTaJuu Ipouecca. TeMnepaTypHble peKUMBbI
[0 CTaAMsM IpoleccoB. BeiOop onTuManbHbIX yenoBuit mporeccoB. Tema 5.3. CocraBineHne MaTepualib-
HOro OajlaHca Juisl peakTopa B LI€JIOM M o cTaausM kaTtaiu3a. CocTaBlieHME MaTepHuajJbHOro OaaHca,
ctanuu npouecca. OG0CHOBaHKE U MOCTPOEHUE MaTeMaTHUECKUX MOJeNeH mpoliecca B peakTopax. Tema
5.4. OmpeneneHre OCHOBHBIX pa3MEpOB peakTopa MO JaHHBIM MaTepuaibHoro Oamanca. CocTaBieHue
TEIIOBOro OanaHca Mo crafusMm peakTopa. OmnpeneneHre OCHOBHBIX pa3MEpOB peakTopa, BHICOTA CIIOS
KaTajau3aTopa, TUApPaBIndeCcKOe COIPOTUBIIEHUE.

4. ®oH/ OLEHOYHBIX CPEeICTB M0 AUCHHIJIHHE
4.1. ®opmbl 1 MaTepHalIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzauuu aucuuiuinesl - b1.B.10 «Xumudeckue peakTopbl» HCHOJIB3YIOTCS CIELYIO-
mue GopMbI TEKYLIEr0 KOHTPOJIS YCIIEBaeMOCTH 00y4aroIuXcsl: TeCT, co0ece0BaHue, KOHTPOJIbHAS pa-
oora.



4.1.2. Marepualibl TEKYIIIETO KOHTPOJISI YCIEBAEMOCTH.

[Ipumep TectoBoro 3aganust «OU3NKO-XUMUYECKHE OCHOBBI XUMHUUYECKHUX MTPOLIECCOBY.
1. Kakoe u3 npuBeCHHBIX HUXKE YPABHEHUM SBIISETCS TEPMUUYECKUM YPaBHEHHEM COCTOSIHUS MTPOCTOM
CUCTEMBI?
a)U=UV,T)6)U=UP,T) BP=PUT) r)P=PV,T)
2. Kakoit ra3 B TepMOJIMHAMHUKE HA3bIBAIOT UJ1€ATTbHBIM?
a) ra3, paBHOBECHOE COCTOSIHHE KOTOPOTO ONMUCHIBAaeTCsl ypaBHeHUEM BaH-nep-Baanbca;
0) OTHOATOMHBIH Ta3;
B) IByXaTOMHBIH ra3, paBHOBECHOE COCTOSIHUE KOTOPOr'o OMHUChIBaeTCsl ypaBHeHHEeM Pennxa-KBonra;
I') ra3, paBHOBECHOE COCTOSIHHE KOTOPOTO JIJIsi OJJHOIO MOJIsl ONKUChIBaeTcst ypaBHeHuem PV = RT .
3. [Ipu kaKuX yCIIOBUSX TEIJIOBOU 3P (HEKT peakIiu MPsSMO MPOTMOPIIMOHAICH YBEIMICHHUIO TEMITepaTy-
pB1?
a) MpHU MOCTOSTHHOM J1aBJICHUU
6)nmpu A,Cp =0;
B) ipu A,Cp = const >0
r)apu A .Cp <0

4. 3aBUCUMOCTh TEIIJIOEMKOCTH KPUCTAJNIMICCKOT'O BEIIECTBA OT TEMIICPATYPhbI rpa(l)I/I‘leCKI/I H306pa>Ka—

CTCA:
a) C, S) ¢, B) Cp T) Cp
0 I.K o T.K 0 T.K o I.K

6. Kakoe u3 npeacTaBieHHBIX YPABHEHHH ONpEEIsIeT XUMUYECKHUI MOTEHIIMAI KOMIIOHEHTA B OTKPBITON
cucremM~”

oU OH oU 0A

1) i =| — Dom) U= —— com) = — | o W) = —
) 4, on, ) # on ) H on, ) H on,

1/sVa, 1/)8V.a, S.Po i/SVon

[Tpumep BompocoB aiisa codecenoBanus o teme «Kiaccudukanmsi METOIOB UCCIIEIOBAHUS»

1. Yro Takoe MoziearpoBaHUE U MoAeNb nporecca? VX Ha3HaueHue.

2. Marematuueckoe MoAenpoBanue? DTarnbl MOACIUPOBAHUA?

3. ®usnyeckoe MOIEIUPOBaHUE?

4. DTanbel MATEMaTHYECKOTO MOJIETUPOBAHUS, IPUMEHEHHUE JJIsI XUMUUYECKHUX MTPOLIECCOB U PEAKTOPOB.

5. MonenupoBaHie METOI0M MacIITaOUPOBAHHUS?

8. CHCTeMHBII aHANIN3 — KaK METO]T U3yUEHUST XUMUKO-TEXHOJIOTUUECKIX CHCTEM.

[Tpumep KOHTpOIbHOM paboThl 10 TeMe «ONTHUMAaIbHBIN TEMIEPATYPHBIN PEeXUM U CIIOCOOBI €ro Ocy-
IIECTBJICHUS B IPOMBIIICHHBIX PeakToOpax. PacyeT onTHManbHBIX TEMIEPATYP ISl KOKI0M CTauH Mpo-
eccay.

3agauda Nel.

I"a3, BRIXOJAIIMIA U3 peakTopa OKUCICHUS aMMHaKa, OBICTPO OXJIKIAIOT JJIsl KOHJIEHCAIIUN U3 HErO OC-
HOBHOM YaCTH BOJSHBIX mapoB. ['a3 comepkut 9% (Moi.) okcuaa azota, 1% (Moi.) nuokcuaa azora u 8%
(momn.) kucnopona. Jlo mocrymieHuss B abcopOLMOHHBIE KOJIOHHBI, T/I€ TTOy4aeTcsl a30THAsI KUCIIOTa, Ta3
okucisieTcs 10 otHomeHust NO, : NO, paBaoro 5:1.

TpebyeTcst paccuntath 00bEM pPeaKTOpa BHITECHEHHUS, HEOOXOAMMBIN ISl JOCTHKEHHS YKa3aHHOM 1IeIH,
B MPEIOJIOKEHUH, YTO OXJIAXKIACHUE SBISACTCS JTOCTATOUYHO A(DPEKTUBHBIM JIST TTOANEPKAHUS TTOCTOSH-



HOW TemmepaTypbl peakimoHHON cmecu Ha ypoBHe 200C. Pacxon ra3za B peakrope cocrtasisier 10000
M3/4, naBiaenue raza — 105 Ila.

4.1.3. llkana oueHuBaHus AJis TEKYILETO KOHTPOJISL.

[IIkana oleHUBaHUs TECTOBBIX 3aJJaHUIl:

Ouenka «oTiauaHo»: 90 - 100% npaBuiIbHBIX OTBETOB

OneHka «XOpoIIOo»: MPAaBUIBHBIX OTBETOB 75 - 89% IpaBUIIbHBIX OTBETOB

OueHka «ynoBieTBOpUTENbHO»: 60 - 74% MpaBUIIBHBIX OTBETOB

OueHka «HEeyIOBIETBOPUTEIBbHO»: 59% 1 MeHee MpaBUIIbHBIX OTBETOB.

[Ixana ouenuBaHusi cobeceI0BaHUS.

OrneHka «3a4TEHO»: BBICTABISETCS OOydalomEeMycs, OOBSICHUBIIEMY KIACCH(PUKAIUIO METOIOB, pac-
KPBIBIIIEMY BOIIPOC O MOJICTHPOBAHUHY, TABIIEMY PACKPBITHIA OTBET 00 MX 3HAYCHHE B M3YUYCHUU XHUMHUYE-
CKHX PEaKTOpPOB.

OneHka «He 3a4TeHO»: 00yJaroIIUiiCs He BBIMOJIHICT OJAUH U 00Jiee U3 BBIILIEIEPEYNCICHHBIX TYHKTOB.
[Ikana olleHUBaHUS KOHTPOJIBHBIX PaboOT.

OneHka «OTJIMYHOY» BBICTABISIETCA OOydYaromieMmycsi, OoKa3aBlIeMy BCECTOPOHHUE, CUCTEMAaTHU3HPOBaH-
HbIE, ITYOOKHE 3HAHUS BOIPOCOB KOHTPOJILHOM pabOThl M YMEHHE YBEPEHHO NMPUMEHATh UX HA MPAKTUKE
P PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 00OCHOBAHUE MPUHSTHIX PEIICHUMN.

Or1eHKa «XOPOII0Y» BBICTABJISETCS 00yUarOIIEeMyCsl, €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U TIO CY-
IIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh MOJIYYCHHBIC 3HAHUS HA TPAKTUKE, HO JOMYCKAEeT B OTBETE WJIU B
pelIeHUH 3a7a4 HEKOTOPbIe HETOUHOCTH, KOTOPHIE MOXKET YCTPAHUThH C TIOMOIIBIO JTIOMOJHUTEIBHBIX BO-
MIPOCOB MperoaaBaTess.

OneHka «yJI0BIETBOPUTEIBHO» BHICTABISIETCA 00ydaromeMycs, mokas3aBiieMy ¢hparMeHTapHbI, pa3pos-
HEHHBI XapakTep 3HAHWM, HEIOCTATOYHO MPaBWIbHBIE (HOPMYIUPOBKU 0a30BBIX MOHATUMN, HAPYIICHUS
JIOTUYECKOU MOCIIEIOBATEILHOCTH B U3JI0KEHUU MTPOrPAaMMHOTO MaTepuana, HO IIPH 3TOM OH BIIafieeT OcC-
HOBHBIMHU TOHATHUSIMH BBIHOCHUMBIX HAa KOHTPOJBHYIO palbOTy TeM, HEOOXOJAMMBIMU I JAJTbHEUIIEro
0Oy4EeHHS U MOXKET MMPUMEHSTD MOTYyUECHHBIE 3HAHUS 110 00pa3ily B CTAaHIAPTHOU CUTYyaIUH.

Or1eHKa «HEYIOBICTBOPUTEILHO» BBICTABIISIETCS] 00yJaromeMycs, KOTOPbIA HE 3HaeT OOJbIIEH YacTH oc-
HOBHOTO COJIEP’KaHUsI BHIHOCHMBIX Ha KOHTPOJBHYIO PabOTy BOIPOCOB T€M IWCHMUIUIMHBI, JOMYCKAET
rpyOble ook B POPMYITHPOBKAX OCHOBHBIX TIOHATUH M HE YMEET UCIIOJIb30BATh MOJIyUeHHBIE 3HAHMUS.

4.2. ®opMbl 1 MaTepHallbl IPOMEXKYTOUHOM aTTeCTaI|H.
4.2.1. IIpoMexxyTo4Hast aTTecTalus MPOBOIUTCS B (hOpMe TeCTa € 3aKPBITBIMU M OTKPBITHIMH 33 JaHUSMHU.

4.2.2. OueHOYHbIE CPECTBA IS IPOMEXKYTOUHON aTTECTALIUH.
[Tpumep sK3aMeHAMOHHOTO OMIIeTa

Bapunant Nel
Ne Bo-

3aganue
npoca

Kak n3MeHsieTcs Teniora uCrapeHus YUCTON JKUKOCTH C YBETHUEHUEM TeMIIEpaTyphl?
a) HE U3MEHseTCS;

1. b) yBenmumnBaeTcs;

C) YMEHBIIIAETCS;

d) 3aBHCHUT OT CBOMCTB KOHKPETHOMN KUAKOCTH.




3aBUCHMOCTH TETNIOEMKOCTH KPUCTAILTUIECKOTO BEUIECTBA OT TeMIIepaTyphl rpadudecku n3o0-
paxaercsi:

a) G, 0) o

B) G 1) &
) T.K 0 EXK 0 T K

0 i < 0

a)a; b)0;c)B;d)r.

C yBenu4eHHEM TeMIepaTypbl XMMUUECKHUI MOTSHIIMAJ KOMIIOHEHTA B UCATHHOM PacTBOPE
a) YBEJIMYMBACTCS;

b) ymeHbI1aeTcs;

C) HE U3MEHSETCS;

d) pacTBOpUTEIIS YBETUUUBAETCSA, & PACTBOPEHHOI'O BEILIECTBA YMEHBIIACTCHI.

He cMemmBaronyecs ®HUIKOCTH KUIIAT MPH TEMIIEpaTypax:

a) BBIIIE TEMIIEPaTyphl KUTICHUS MAJIOJIETYUeH )KUAKOCTH;

b) BbIIIE TeMIIEpaTypbl KUIEHUS JETKOJIETyYeH )KUIKOCTH;

C) HIDKE TEMIIePaTypbl KUIIEHHS JIETKOJIETY4eH JKUAKOCTH;

d) nmpu temneparype kunenus, paBHou 0.5 - Txum(l) + 0.5 Txun(2).

He cmemmBaromuecs )XHIKOCTH C IIOCTOSTHHOM TeMITepaTypoi KUIISAT TIPH:
a) TIOBBIIIICHUY JIABJICHUS ITAPOB MAJIOJIETYYEH YKHUIKOCTH;

b) MOBBIIICHUH JTABJICHUE ITAPOB JICTKOJICTYUCH JKUIKOCTH;

C) HUKE TEMIIePATypPhbl KUIICHUS JICTKOJICTYUYCH KUIKOCTH;

d) nmpu naBieHUE HACBIIIEHHBIX ITAPOB KOMIIOHEHTOB Pogy = P*A + P*p.

[To pe3ynbTaraMm SKCIEpUMEHTA MOJTyUeHa JMHEHHAs 3aBUCUMOCTh B KOOPIMHATAX

[Csoz(f) t

¢s0, (0) txj
, KOTOpasi COOTBETCTBYET obnacTy IpoTeKaHus Iporecca.

VYKaxkuTe K KaKOMV TUITY OTHOCUTCSI PEaKTOP, MOKa3aHHbIN Ha PUCYHKE

[Tonydena nuHelHas 3aBUCUMOCTh XTB(t/tK), YTO XapaKTEepHO AJIs o0nacTu mpoTeka-
HUS IpolLecca.

IlocnenoBateabHOCTH IIponIeccoB HeHeHaHpaBHeHHOﬁ nepepa60TKH CBhIPpbs B IIPOAYKT — 3TO

10.

HOHS[TI/Ie CTCIICHb KOHBepCI/II/I OTHOCHUTCA K
BEILIECTBAM

4.2.3. llIkana oreHUBaHUS.

[IIxana oueHUBaHUs TPOMEKYTOUHOM aTTECTAIUU:

Onenka «otimuHo»: 90 - 100% npaBUIIBHBIX OTBETOB

O1eHKa «XOpOoIIO»: MPABUIBHBIX OTBETOB 75 - 89% MpaBUIIbHBIX OTBETOB

OneHka «ya0BIeTBOpUTENbHO»: 60 - 74% NpaBUIbHBIX OTBETOB
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OneHka «HeyI0BIETBOPUTENBHO»: 59% M MeHee MPaBUIbHBIX OTBETOB.

4.3. CoOTBETCTBHE OLIEHOYHBIX CPEJCTB MPOMEKYTOUHOM aTTeCTAllMM MO AMCUUIUIMHE (POpMUPYEMBIM

KOMIICTCHIIUAM
Kon Kox unagukaropa OueHo4YHbIE CPeICTBA POMEKYTOYHOM
KOMIIeTeHIINH JOCTHKEHHS KOMIIeTeHIINHT aTrecTanum (Tecr)
NIOOIIK-2.1. +
OIIK-2 A
HNJIOIIK-2.3 +

4.4. Kputepuu oneHKH cPOPMHPOBAHHOCTH KOMIIETCHIIMA B paMKaX MPOMEXKYTOUYHOW aTTeCTalluH IO

JUCLIUILINHE

Kon
KOMIIETE
HIMH

Koa nnauka-
TOpa JAOCTH-
JKeHUsl KOM-
neTeHuu

CTpyKTypHbBIE
3J1eMEeHThbI
OLIEHOYHBIX
cpeiacTs

Kpurtepun onenkn cpopMHpPOBAHHOCTH KOMIIETEeHIIMH

He chopmupoBana

CdopmupoBana

OIIK-2

WJIOTIK-2.1

WJIOTIK-2.3

TECTUPOBAaHUE

- He 3naer teoperuue-
CKHE OCHOBBI (PH3MYECKHUX,
(bI/ISI/IKO-XI/IMI/ILIeCKI/IX n XH-
MHUYECKHX IPOIECCOB, OC-
HOBHBIC IIOJIOKCHHA TCOPUU
XUMHAYECKOTO CTPOCHHS Be-
IIECTB; OCHOBHBIC MTOHATHS U
3aKOHBI (PU3MUECKON XUMHHU
U XUMHYECKOW TepMOAWHA-
MHKH; OCHOBHBIC THITbI, KOH-
CTPYKTHUBHBIE OCOOEHHOCTHU
U TpUHOUN PabOTHl TEXHO-
JIOTUYECKOT0 00O0py/I0BaHUs
MPOU3BOJICTBA; OCHOBHI TEI-
JIOTCXHHKH, TCILIOINCPCaAadu,
BBINTAPUBAHHUS;
YeCKHe CHUCTEMbl OCHOBHBIX
XUMHUYECKHX TPOU3BOJACTB U
uX amnmapatypHoe odopmie-

TCXHOJIOTH-

HUE;, TPUHIUIBI CO3JAHUS
MaJIOOTXO/JHBIX TEXHOJIOTH-
YEeCKHUX MPOLIECCOB.

- He ymeer BBINOJHATH Ma-
TepUalbHbIE U DHEpPreTHUYe-
CKHME pacueTbl TEXHOJIOIHYe-
CKHMX TIOKa3zaTenend XHUMHue-
CKHMX MPOU3BOJICTB; OMpeJie-
JIATH OMTHMAJIbHBIC YCIOBUS

IIPOBCACHUA XUMHKO-

- 3HaeT TEOPETUIECKUE
OCHOBBI (pU3HUYECKUX, (PU3H-
KO-XUMUYECKUX M XHMHYe-
CKMX TPOIECCOB, OCHOBHBIC
TIOJIOXKEHHUST TEOPUN XHUMHUYE-
CKOTO CTPOCHHS BEIIECTB;
OCHOBHBIC TIOHATHUSI U 3aKO-
Hbl (U3MYECKOW XHMHU U
XUMHAYECKOH TEePMOJIMHAMHU-
K{; OCHOBHBIC THIIbI, KOH-
CTPYKTHUBHBIE OCOOEHHOCTH
Y TPUHIUN PabOTHl TEXHO-
JIOTHYECKOr0 000pya0BaHUs
MIPOU3BOJICTBA; OCHOBHI TeM-
JOTEXHUKH, TEIUIONepeIadH,
BBITIAPUBAHUS;
YeCKHE CHUCTEMbl OCHOBHBIX
XUMHUYECKHX MPOU3BOJCTB U
UX anmnaparypHoe opopmiie-

TCXHOJIOTH-

HHUEC, TPUHOMUIIBLI CO3JaHUA
MaJIOOTXOAHBIX TEXHOJOI'M-
YECKUX MPOIIECCOB.

- YMeeT BEBINOJNHITL Marte-

PUATIBHBIC U DOHCPICTUYCCKUC

PaCUCThl TCXHOJOTHUYCCKUX
nokasarelei XUMHUYCCKUX
IpOU3BOJICTB; OIIPCACIIATH

OIITUMAJIBHBIC YCJIOBHA IIPO-

BEIACHU XUMHKO-
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TEXHOJOTHYECKHUX  Ipolec-
coB; 000CHOBBIBATh IIEJIECO-
00pa3HOCTh BBIOpaHHOM
TEXHOJIOTUYECKOH CXEMBbI H
KOHCTPYKIIUK  000pyIoBa-
HUS; COCTaBJISITh W JENaTh
ONMCAHUS TEXHOJIOTUYECKUX
CXeM XUMHUYECKHX Ipolec-

COB;

TEXHOJOTHYECKUX  MpoIec-
cOB; 00OCHOBBIBATh IICJICCO-
00pa3HOCTh BBIOpaHHOU
TEXHOJIOTUYECKOH CXEMbI H
KOHCTPYKIIMH  000pyI0Ba-
HUSI; COCTAaBJIATH W JIENATh
OINHMCAHUS TEXHOJIOTUYECKUX
CXeM XUMHUYECKHX Ipollec-

COB;

5. Meroauveckue MaTepuaJibl 10 OCBOEHHUIO M CIUIINHbBI

1.  Meroauueckue ykazaHus ans odywatomuxcs no aucuuinie b1.B.10 «Xumuueckue peakTopbi»
(TIOJTHBIN KOMILUIEKT HaXOAUTCS Ha Kadeape oOImeit 1 OpraHn4eckoil XUMUHN).

6. YueOHast 1uTepaTypa Ajs 00y4arolmuxcs Mo JUCIUIITHHE

6.1. OcHoBHas nuTEpaTypa.

1. KopoiteBa A.K., [letpkoB B.M. Xumuueckue peaktopsl. BBeseHne B TEOpUI0 U MPaKTUKY: YueOHOe
nomocue.- CII6: «Jlauby, 2019. — 112c¢.

2.¥Yrnes, H.II. Teopus xumuueckux peaktopoB. Benenue B ocHoBHBIE pa3zaensl kypca. / H.II. Yrues.
VYyebnoe nocodbue. — [lepms, III'TY, 2008. -183 c.

3. MaTreMaTruyeckoe MOJIeTMPOBaHUE OCHOBHBIX MPOIIECCOB XUMUUYECKHX Mpou3BoAcTB. / B.B. Kadapos,
M.B. I'ne60B. Yuebnoe nmocodue. — M.: Bricras mkoima, 1991. — 400c.

4. IlpuHUMIIBI MATEMATUYECKOTO MOJIEIUPOBAHUS XHUMHUKO-TEXHOJIOTUYECKUX CHUCTEM :
CTeMO-TeXHUKY xumMudeckux npousBoicts. B. B. Kadapos, B. JI. [lepos, B. II. Memankun. / Y4e0. mo-
cobue ams By3oB. — M.: Xumus, 1974. — 344 c.

6.2. [lononHuTenpHas INTEPATYpA.

BBCICHUC B CHU-

1. JleontseBa, A. . O6opynoBaHne XUMUYECKUX MPOU3BOJCTB :
Xumus : KomocC, 2008. — 479 c.

2. HoBblll cipaBOYHMK XMMHUKA U TexHoJora. [Iponecchl u annapatsl XumMudeckux Texunosorui / [I. M.
Octposckuid, P. I1I. AGues, B. M. bapa6am u np.] / [mox pen. I'. M. Octposckoro], Y.1. — CIIO. : IIpo-
dbeccuonan, 2004. — 848 c.

3. OcHOBHBIE MPOLIECCH U aNmaparbl XMMUYECKON TEXHOJIOTUH : mocodue nmo mpoektuposanuto / [I'. C.
bopucos, B. I1. bpeikos, 0. U. [IpiTHepckuit u np.] ; mox pen. FO. Y. [IpiTHEpckoro. — 2-e u3a., nepepao.
u gorm. — M. : Xumus, 1991. — 496 c.

yueb. / A.W. JleontbeBa. — MockBa :

7. MaTepI/IaﬂbHO-TeXHI/I‘IeCKaﬂ 6333, l/lH(l)OpMaIII/lOHHl)Ie TEXHOJIOTUH, IPpOrpaMMHOC o0ecneyenue u
]/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

B mporecce n3ydeHust AUCHUTUIMHBI UCTIONB3YIOTCS: ydeOHast ayIuTopus, 000pyJOBaHHAS BBITSKHBIMH
mkadamu 1aboparopusi, 1ab0paToOpHOE U HHCTPYMEHTaIbHOE 000py0BaHue JUIsl paboThI 00YyJaOLIHXCS.
ObopynoBaHue: MyJIbTUMEIUHHBIA KOMIUIEKC (HOYTOYK, IPOEKTOp, 3KpaH), HaOOphl MYJIbTUMEAMUHBIX
HarJsIIHBIX MaTepUasoB, T0CKa.
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AHHOTAIIUSA PABOUYEN ITPOT' PAMMBI JIACIUILIAHBI

b1.B.10 Xumuueckue peakTopsl
Kon u HamMeHOBaHue HaNpaBJIeHUs OATOTOBKH, mpoguis: 18.03.01 Xumuueckas TEXHOIOTHSL, XU-
MUYeCKasi TEXHOJIOTHS JIEKAPCTBEHHBIX CPEJICTB.

KBamndukanus (creneHb) BHINYCKHUKA: OakaiaBp.

®dopma o0yueHHsI: OUHasl.

®opmupyemas (bie) komnereHuusi(n): Jucummimaa b1.B.0OJ1.10 Xumudeckue peaktopsl obecrieurBa-
€T OBJIaJICHUE CIEAYIOIUMHU KOMIETECHIUSAMH:

OIIK-2 — cnocobeH HCMONb30BaTh MaTeMaTHueckue, pusmdeckue, QPU3NKO-XHMHUECKUE, XUMHUYCCKHE
METOBI ISl peleHHs 3a/1a4 TPOpeCCHOHATBLHOM 1 TETbHOCTH.

NJOIIK-2.1 — mpuMeHseT OCHOBHBIE METOJbl W IMPHEMbI A U3MEpeHus (u3nyeckux U (PU3MKO-
XUMHUYECKUX IapaMeTpOB 0OBEKTOB U MPOLIECCOB.

NOIIK-2.3 — cucteMaTU3upyeT ¥ aHAIM3UPYET Pe3yJbTaThl PU3HKO- XUMUUYECKHX U XUMHYECKUX JKC-
MEePUMEHTOB, HAOIIOACHUI, U3MEPEHH, a TaKXKe Pe3yJIbTaThl PACUE€TOB CBOMCTB BEIIECTB U MaTepUasoOB.
O0beM u MecTO IMcHMILIMHBI B cTpyKType OITOII

Hucuunnuna b1.B.10 «Xumuueckue peaktopsl», oTHocuTcs K BapuatuHoi yactu OIIOLL, 3 xypc, 6 ce-
MecCTp, 00mIast TPYA0EMKOCTh AUCIUILUTUHBI 144 4. /4 3. e.

Conep:xanue TMCUMILUTUHBI:

Pa3znen 1. Beenenue. [lonsatue o xumuueckux npoueccax u peaktopax. Tema 1.1. OcHOBHbIE MOHATUS U
onpexnenenus. Ilpeamer nucrumuinbel. Tema 1.2. 3HaueHuME XMMHUYECKUX PEAKTOPOB M IIPOLIECCOB B
Hay4HbIX MCCIIEIOBAHUAX U IPOMBIIUICHHON MTPAKTHUKE.

Paznen 2. 3HaueHre XUMHUYECKUX PEAKTOPOB U MPOIIECCOB B HAYYHBIX UCCIEAOBAHUSAX U IPOMBIIUICHHON
npaktuke. Tema 2.1. OcHOBBI, KJIaccU(pUKAIUs METO/IOB UccienoBaHuil. HatypHble U MozienbHbIE Hccie-
noBaHus. Tema 2.2. duznyeckoe 1 MaTEMaTUYECKOE MOJICIIMPOBaHUE. AJIEKBATHOCTh MOJEIIEH.

Pazgen 3. Xumunueckue npoueccsl u peaktopbl. Tema 3.1. OU3NKO-XUMUYECKHE OCHOBBI XUMHUYECKHUX
npouecco. Tema 3.2. 'oMOreHHbIe XUMHUYECKHUE MPOLIECCHL. ['eTeporeHHble XuMu4ecKkue mpoueccel. Te-
Ma 3.3. Karanurnueckuii xummueckuii npouecc. [Iporeccesl B xumuueckom peakrope. Tema 3.4. Pexxumsl
UJealbHOTO cMellleHus. Pexumbl naeanbHoro BeiTecHeHus. Tema 3.5. M3orepmuueckuii npoiecc B Xu-
MudeckoM peaktope. Hensorepmuueckuii mpoiecc B XUMUYECKOM PEAKTOpE.

Pazgen 4. IIpomMbinuienHble XuMHuueckre peakTopsl. Tema 4.1. KoHCTpyKTUBHBIE 3JIEMEHTHI XUMHUYECKHUX
peakTopoB. OO0IIME TOTOKEHUSI O pacyeTe XUMUYECKUX peakTopoB. Tema 4.2. OnTumu3amus XuMuue-
CKHX ITPOIIECCOB U PeakTOpOB. CXeMbl U KOHCTPYKLUHU TPOMBILIIEHHBIX XUMHUYECKUX PEAKTOPOB.

Pazgen 5. Pacuera karanmutuueckux peaktopoB. Tema 5.1. BerunciieHre KOHCTaHT paBHOBECHS, ONpeie-
JIEHHE PaBHOBECHOT'O BBIXOJA U MOCTpPOEHHE paBHOBecHOM kpuBou. Tema 5.2. OnTumanbHbI Temnepa-
TYpPHBIM PEXHUM U CIOCOOBI €ro OCYIIECTBIIEHUSI B MPOMBILIUIEHHBIX peakTopax. Pacuer onTuManbHbBIX
TeMIeparyp Ajs Kaxaon craauu npouecca. Tema 5.3. CocraBieHue MarepualibHOTO OanaHca Ui peak-
TOpa B LIEJIOM M 0 cTagusaM KaTaiuza. Tema 5.4. OnpeneneHre OCHOBHBIX Pa3MEpOB peakTopa Mo JaH-
HBIM MaTepHajgbHoro 6ananca. CoctaBiieHHe TEIIOBOTO OajaHca 1Mo CTaHsIM PeaKkTopa.

DopMa NPOMEKYTOUYHON ATTECTALUM: DK3aMEH.
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