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1. ITepeyeHns MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs 110 JMCHHUILIMHE,
COOTHECEHHBIX C INIAaHUPYeMbIMH pe3yiabTaTamu ocsoeHusi OIIOII BO

K Kon HaumenoBanmne |Pe3yabTaThl 00y4eHuUsi, COOTHe-
KOMl‘?:TeH HaumenoBanue HHIUKATOpPA WHIMKATOpA CeHHbIE ¢ MHIMKATOPAMM 10C-
—_— KOMIIETEHIHH AOCTHKCHMSI AOCTHKECHUS TUKEHUS] KOMIIeTeHII Uit

KOMIeTeHII U KOMMeTeHIH U
OI1K-2 Cniocoben ucnonb3oBate Ma- | UJAOIIK-2.1 | Mcnonk3yer 3nanus | Ha ypoBHe 3HaHMIA:
TeMaTU4eCKue, (PU3NICCKUC, B obOmactu Marema-| MIMeeT mpeacTaBlieHHE O TEope-
(U3UKO-XUMUYECKUE, XUMH- THKA JJI PEIICHUs | THIECKUX OCHOBaX (PU3MYECKHUX,
YECKUE METOJBI ISl PEeIIeHUs 3agad B mpodec-| PU3NKO-XUMUYIECKUX U XUMHYE-
3aja4 npodeccuoHanbHON CHOHAJIBHOH  Jesi- | CKHX IPOIIECCOB, OCHOBHBIE TIO-
JeSITEIbHOCTH. TENHEHOCTH. JIOXKEHUSI TEOPHUH XHMHYECKOTO
CTPOCHHUSI BEIIECTB; OCHOBHBIC
MJIOTIK-2.3 CrcTeMaTH3UpyeT W | MOHATHS U 3aKOHBI (PU3MUECKON

QHAJIM3UPYET pe-

3yNbTaThl  (hPU3KKO-
XUMHUYECCKUX U XHU-
MHUYECKHX OJKCIIepPH-
MEHTOB,  HaOJIroJIe-
HUW, W3MEpEHUH, a
TaKKE  PE3yJIbTaThI
pacyeToB CBOICTB
BCIICCTB M MaTcpua-

JIOB

XMMHH U XUMHYECKOW TePMOIH-
HAMHKH, OCHOBHBIC THIIBI, KOH-
CTPYKTUBHBIC OCOOCHHOCTH U
MPUHIMIT PabOTBI TEXHOJIOTHYE-
CKOTrO 000pYIOBaHUS TIPOU3BOJI-
CTBa;

OCHOBBI TCIIJIOTCXHHKH,

TeIUIoNepeady, BBITAPUBAHUS;
TEXHOJIOTHMYECKHUE CHCTEMBI OC-
HOBHBIX XHUMHUYECKHX IPOU3-
BOACTB M HX amlmapaTrypHoe
odopmIIeHHE; TPUHIMIIBI CO3Aa-
HUSI MAJIOOTXOJAHBIX TEXHOJOIH-
YECKHUX IPOLIECCOB.

Ha ypoBHe ymenwmii:

BBIMOJIHATh ~MaTepHaJibHbIE U
SHEPreTHUYECKUE pacdeThl TeX-
HOJIOTHYECKHX IIOKa3aTesiel XH-
MUYECKHX TPOU3BOJICTB; OIpe-

JACJAATh ONTHUMAJIbHBIC YCIIOBUSA

MPOBEICHHUSI XAMHUKO-
TEXHOJIOTHUECKUX  IPOIECCOB;
000CHOBBIBATH enecoodpas-

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

npo-

2. O0beM ¥ MeCTO TUCHHUILINHBI B cTpykType OITOIT

HucturuimHa b1.B.10 «Xumuueckue peakTopb» n3ydaercs Ha 3 Kypcee B 6 cemecTpe u coctaBisieT 144 .

/43 e.




3. Coaep:xkaHue U CTPYKTYPa AUCUHMILIUHBI

3.1. CTpykTypa IUCIUTUIHHEI.

O0beM TUCHHUIIIMHBI, YaC.

KonTakTHasi padora

dopMma TeKy-
1Iero KOHTPO-

No 11/ HaumenoBanue B 00y4yarIuXxcs ¢ mpe- JIfl ycIeBaeMo-
i pa3aeJioB, TeM q:cez:: noaasarejiem no Bu- | CP CTI/Il, npome-
AaM y4eOHBIX 3aHATHH JKYTOYHOH aT-
J ‘ J3 ‘ 113 TecTaluu
Ounas popma obyuenus
Cemecmp Ne VI
Pasnen | Beenenue. Ilonsitue o xumuue- 8 5 ) 2 4 T
CKHX IPOIIECCAX U PEaKTopax
Tea 1.1 OCHOBHBIE TIOHSATHSL M OIpese- 4 1 ) 1 5 i
nenus. [IpeagmMer qucuUUIUIMHBI.
3HaYeHHE XMMHYECKUX PEaKTO-
Tena 1.2 POB M TPOIECCOB B HAyYHBIX 4 1 i 1 9 T
HCCIICIOBAHUSAX W TPOMBIILICH-
HOW TIPaKTHKE.
Pasien 2 BeruucnurenbHbii I-)KCH?pI/IMeHT 16 4 ) 4 8 C
H aJIcKBaTHOCTh MOJCICH
Tena 2.1 OCHOBEI, Knaccnqinxaum METO- 8 5 i 9 4 C
JIOB MCCJICIOBAHHUM,
®du3nyueckoe U MaTeMaTHIECKOe
Tema 2.2 | momenupoBaHue. AIEKBaTHOCTD 8 2 - 2 4 C
MOJIEJIEN.
Pasien 3 XHAMHMYECKHUE MPOLECCHl U PeaK- 34 6 ) 10 18 T
TOPBI
Tema 3.1 DOU3NKO-XUMHUYECKHE  OCHOBEI 5 1 i 5 5 T
XUMHUYECKUX TTPOIIECCOB.
['omMoreHHBIE XMMHYECKHE TIPO-
Tema 3.2 | meccwl. ['eTeporeHHbIe XUMHYE- 7 1 - 2 4 T
CKHE MPOIIECCHI.
Karagutudeckuii XUMHYCCKHUH
Tema 3.3 | mpouecc. Ilpomeccs B xummye- 7 1 - 2 4 T
CKOM PEaKTope.
PexxuMBl  MIealbHOTO CMeIIe-
Tema 3.4 | uua. PexnMbl MIeasbHOIO BbI- 7 1 - 2 4 T
TCCHECHUS.
N3orepMuueckuii  mpouecc B
Tea 3.5 XI/IMI/I‘IeCKOMv peakrope. Hewnso- 3 5 ) 5 4 T
TEPMUYECKUA TIPOIECC B XHMHU-
YECKOM PEaKTope.
Pasnen 4 [IpomblillZIEeHHBIE ~ XUMHUYECKHUE 14 5 i 4 8 KP
pPEaKTOPHI
Tena 4.1 KonctpykTuBHBIE DJIEMEHTBI 7 1 i 9 4 KP
XUMHUYECKHUX peakTopoB. OO0miue




O0bem IMCHHUIIMHBI, YAaC. ®opma TeKy-
KonTakTHas padora 1ero KOHTPOo-
N/ HaunmenoBanme 00y4yarIuXCcs ¢ mpe- JIsl ycneBaemo-
2 pas3aesnoB, TeM Beero noaasarejem no su- | CP CTI/ll, npome-
Hacos JaM y4eOHbIX 3aHATHH JKYTOYHOM aT-
J J3 113 TeCTALNH
II0JIOKEHUS O pacueTe XMMHye-
CKHX pEaKTOpOB.
OnTumuszanus XUMHYECKHX
Tena 4.9 | TIPOUECCOB 1 PEAKTOPOB. Cxembl 7 1 i 9 4 KP
U KOHCTPYKLIMH IPOMBIILICH-
HBIX XUMHUYECKHX PEaKTOPOB.
Paszen 5 Pacyera karamuTHueckux peax- 36 5 i 14 16 KP
TOPOB
Brluucnenne KOHCTaHT paBHO-
Tena 5.1 | BECH OTpEsieneHue pasHoBec- 7 1 i 9 4 KP
HOTO BBIXOJa U TOCTPOCHHE
PaBHOBECHON KPUBOIA.
OnTuManbHbI TeMnepaTypHbIT
PEXHUM U CIOCOOBI €ro ocyie-
Tena 5.2 | CTBICHHA B MPOMBILUICHHBIX | o 9 i 4 4 KP
peakTopax. Pacuer onTumalib-
HBIX TEMIIepaTyp Ui Kaxaou
CTaJIuu mpolecca.
CocraBiieHue  MaTepuaIbHOTO
Tema 5.3 | Oamanca /i peakTopa B IIEJIOM 7 1 - 4 4 KP
U 10 CTaJAMSIM KaTaju3a.
OnpeneneHrne OCHOBHBIX pa3Me-
POB peakTopa Mo JaHHBIM MaTe-
Tema 5.4 | puanbHoro OGamanca. Cocraie- | 10 2 - 4 4 KP
HUE TEeIUIoBOro OanaHca Mo cra-
TIUSIM peakTopa.
[TpomexyTouHas aTTecTalus 36 9K3aMEH
Bcero: 144 20 - 34 54

T
Ipumeuanue: ~ — gopmvl mexkyweco KoHmpons ycnegaemocmu: mecmupoganue (T), cobecedosanue
(C),xonmponvnas paboma (KP).

3.2. ConeprkaHue TUCIUTUITHHEL.

Pa3znen 1. Beenenue. [lonsatue o xumuueckux mporueccax u peaktopax. Tema 1.1. OcHOBHbIE MOHATHUS U
onpeaenenus. [Ipenmer qucuumiuael. OnpeaeneHne U Ha3HaAYEeHNE XUMUYECKOT0 peakTopa. PeakTopsl B
XUMHUYECKHX OTPACIIX MpoMbIIUIeHHOCTH. Tema 1.2. 3HaueHne XMMHUECKUX PEAKTOPOB M MPOLECCOB B
HAy4YHBIX UCCJIEIOBAHUAX U MIPOMBIIIJIEHHON NMpakTuke. OnpeaeneHue 1 OCHOBHBIE MTOHATHS, UX MECTO B
MH)XEHEPHO-XMMHYECKHX HCCIEIOBAHUAX U pa3paboTKax.

Pa3nen 2. 3HaueHne XMMHYECKUX PEAKTOPOB U MTPOLIECCOB B HAYYHBIX UCCIIEIOBAHUAX U IIPOMBIIIEHHOU
npaktuke. Tema 2.1. OcHOBBI, KJIaccu(UKaIUs METOIOB MccaenoBaHuid. MecTo 1 3HaueHHe HaTypHOTO U
BBIYUCITUTENILHOTO dKcIiepuMenTa. Tema 2.2. du3nueckoe 1 MaTeMaTHIeCKOe MOJCTHpPOBaHNe. AIeKBaT-
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HOCTb Mozene. HaydHbIil MeTon HccneioBaHUs M U3y4EHUs MPOLECCOB B XMMHYECKOM PEaKTOpe - Ma-
TeMaTU4ecKoe MojenupoBaHue. PU3NUECKOe U MaTeMAaTUYECKOe MojaenupoBaHue OmpenereHue ducia
KJIFOYEBBIX KOMIIOHEHTOB CJIOKHOW XMMHMYECKOW peakiuu. Pacuér CcKOpOCTH CTaguu CIOKHOM XUMHUYE-
CKOM pEaKLHH.

Paznen 3. Xumwuueckue mporecchl U peaktopbl. Tema 3.1. OU3HKO-XUMHUYECKHE OCHOBBI XMMHUYECKUX
npoueccoB. PU3MKO-XUMUYECKHE 3aKOHOMEPHOCTH XMMMUYECKHUX IPEBPAILECHUN - CTEXHMOMETPHYECKUE,
TepMOJMHAMHUYECKHE, KUHeTHUecKne. [loka3arenn XMMUYEeCKOro NMpeBPAIEHs - CTENIEHb NIPEBpalleHus,
BBIXOJI IPOAYKTA, MHTErpajibHas U AuddepeHnanbHas CeIeKTUBHOCTH, CKOPOCTH PEAKIMU U IIpeBparie-
Hus peareHToB. Tema 3.2. 'oMOreHHbIe XUMUYECKHE MPOLECcChl. ['eTeporeHHble XMMUYECKHE IIPOLIECCHI.
Knaccugukanuss XMMUYECKHX MPOIECCOB MO PA3IMYHBIM MPHU3HAKAM - XUMHYECKHM (BHJ XUMHYECKOH
peaKIyy, TePMOJUHAMUYECKUE XapaKTEPUCTUKH, CXeMa MpeBpalleHuii), (a30BbIM (YUCIO U arperaTHoe
coctosinue ¢a3) u crauuonapHoctu. Tema 3.3. Katanutnueckuii xumudeckuid npouecc. [Iporeccsl B Xxu-
MHUYECKOM peakTtope. Ompenenenue, KiacCUpUKaMs, MpUMEpbl. [ OMOTeHHBI U MUKPOTE€TEepOTreHHBIN
KaTaJIMTUYECKUE MPOLECChI, UX 00lee U OTIIMYUTEIbHOE OT FTOMOTE€HHBIX U F€TEPOreHHbIX XUMUYECKUX
nporeccoB. ['ereporeHHbIN KaTaau3 Ha TBepAOM Karanuzarope. Tema 3.4. Pexumbl naeaabHOro cMerie-
HUs. PexXuMbl nieanbHOrO BBITECHEHUSA. BiusHue CTpyKTyphl IOTOKA, CTALIMOHAPHOCTH pEeXHUMa, Napa-
METPOB U YCJIOBHM IPOTEKAHUs IIpoLiecca, BUJa XUMUUECKOoN peakuuu. OCHOBBI pacuera Ipolecca B pe-
aktope. Tema 3.5. M3oTepmMuyeckuii mporecc B XUMHUUECKOM peakTope. Hemzorepmuyeckuii mporecc B
XUMHUYECKOM peakrope. OpraHu3anusi TEIJIOBBIX MMOTOKOB M PEXUMOB B XMMHMUYECKUX peakTopax. Pac-
IIpe/ieJIeHNE TEMIIEPATYphl U KOHLIEHTPALMi B peakTopax MJEaJbHOIO CMEIIEHUs U BbITeCHEHUs. CBs3b
TEMIIEPATypPhI U CTENIEHU MPEBpAIIECHUS B aabaTHYeCKOM MIpoLiecce.

Paznen 4. IlpombliienHbie Xxumudeckue peaktopsl. Tema 4.1. KOHCTpYKTUBHBIE 3JIEMEHTBI XMMUYECKUX
peaktopoB. OO01IMe NOJOKEHUS O pacueTe XUMHUYECKUX peakTopoB. O030p TUIIOB XMMHUYECKHX PEAKTO-
POB, UX CTPYKTYpHbIE 351eMeHTbl. OCHOBHBIE MPOLIECCH! U sIBJIeHUs B HUX. Tema 4.2. Ontumuzanus xXu-
MUYECKUX IPOLECCOB U PeakTOpoB. CXeMbl M KOHCTPYKLUU IPOMBIIUIEHHBIX XUMHUYECKUX PEAKTOPOB.
PeakuMOHHBIN 2JIEMEHT, yCTPOMCTBA BBOJA U BBIBOJAA, CMEUICHMSI, Pa3ICICHUS U PACIPEAEICHUS TI0TO-
KOB, TEIUIOOOMEHHbBIE DJIEMEHTEI.

Pa3znen 5. Pacuera xatanutudeckux peaktopo. Tema 5.1. BeruncieHne KOHCTaHT paBHOBECHS, OIpe/e-
JIeHHE PaBHOBECHOT'O BbIXOJa M NOCTPOECHUE PaBHOBECHOM KpuBOH. Ompenenenue, kiaccuukamnus, npu-
Mepbl. [['OMOTE€HHBII 1 MUKPOTeTepOreHHbI KaTAIUTUYECKUE MPOLIECCHl, UX O0IIee U OTINYUTEIBLHOE OT
TOMOTE€HHBIX U F€TEPOr€HHBIX XUMUYECKHUX NPOLECCOB. ['eTeporeHHblil KaTaanu3 Ha TBEPAOM KaTaJln3aro-
pe. Tema 5.2. OnTUManbHbIM TeMIepaTyPHbIH PEKUM U CIIOCOOBI €r0 OCYIIECTBICHHS B IPOMBIIIIEHHBIX
peakTopax. Pacduer onTumalbHBIX TeMIepaTyp JUlsl K&KIOW CTaJuu Ipouecca. TeMnepaTypHble peKUMBbL
[0 CTaAMsM TpoleccoB. BeiOop ontuManbHbIX yenoBuit mporeccoB. Tema 5.3. CocraBieHne MaTepualib-
HOro OajilaHca Juis peakTopa B LIEJIOM M IO cTajausM kaTtanusa. CocTaBiieHME MaTepHuaabHOro OanaHca,
ctanuu npouecca. OG0CHOBaHUE U MIOCTPOEHUE MaTeMaTHUECKUX MOJeNel mpoliecca B peakTopax. Tema
5.4. OmnpeneneHue OCHOBHBIX Pa3MEpPOB peakToOpa MO JaHHBIM MarepHalbHOro OanaHca. CocTaBieHHe
TEIUIOBOroO OanaHca mo craausMm peakTopa. OmnpeneneHre OCHOBHBIX pa3MEpOB pEaKkTopa, BHICOTA CIIOS
KaTajan3aTopa, TUApPaBIndeCcKOe COTPOTUBIIEHUE.

4. ®OHA OLEHOYHBIX CPeICTB M0 AUCHHIJIHHE
4.1. ®opmbl 1 MaTepHalIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzaiuu qucuuiuinabl - b1.B.10 «XuMudeckne peakTopbl»  HCHOIB3YIOTCS CIEAYIO-
e GOPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUaroIIUXCsl: TECT, codeceI0BaHre, KOHTPOJIbHAS Pa-
oora.



4.1.2. Marepuaisl TEKyIIero KOHTPOJIS YCIIEBAEMOCTH.

ITpumep TectoBoro 3aaanus «PU3NKO-XUMHUYECKUE OCHOBBI XUMHUUECKHUX IPOLIECCOB).
1. Kakoe u3 npuBeCHHBIX HUXKE YPAaBHEHUH SBISETCS TEPMUUECKUM YPABHEHUEM COCTOSIHUS ITPOCTOM
CUCTEMBI?
aU=uNV,T)o)u=UP,T) BP=PUT) 1)P=PNV,T)
2. Kakoii ra3 B TepMOAMHAMHKE HA3bIBAIOT UACATHHBIM?
a) ra3, paBHOBECHOE COCTOSTHHE KOTOPOIO OIUChIBAaeTCs ypaBHeHHEM BaH-nep-Baanbca;
0) OTHOATOMHBIH Ta3;
B) JIByXaTOMHBIH I'a3, PABHOBECHOE COCTOSIHME KOTOPOI'0 OIMChIBaeTcs ypaBHeHUeM Penxa-KBoHra;
I') ra3, paBHOBECHOE COCTOSIHUE KOTOPOIO /Ul OAHOIO MOJIsl ONUChIBaeTcs ypaBHeHueM PV = RT .
3. Ilpu Kakux ycIOBUAX TEIUIOBOU APPEKT peakuy MPsSMO MPOMOPIIHOHATICH YBEIMYCHUIO TEMIIEPATY-
pB1?
a) MpYU MOCTOSIHHOM JaBJIEHUN
6) npu AflCp =0;
B) npu AyCp =const>0
r)opu A (Cp <0

4, 3aBUCHMOCTD TEIIJIOEMKOCTH KPUCTAJINYCCKOI'O BCIICCTBA OT TEMIICPATYPhI Fpa(i)I/I‘IeCKI/I H306pa>1<a—
CTCA:

a) . S) . B) C,. ) .
0 7. K 0 0 I K 0 T K

I K

6. Kakoe u3 mpeicTaBIeHHBIX YPaBHCHH OTIPEIeIIeT XUMHUSCKUAN TOTCHIIMAT KOMITOHEHTA B OTKPBITOM
cucrem~?

U OH oU o4

1) 4, = ;M) u=| —— ;om) = — ;o IV) W= —
) 4, . ) 4, o ) U P ) H on,

1/SV.n. 1/ SV 1/8Pn, SV .

[Tpumep BompocoB miis codecenoBanus o teme «Kiaccudukanmst METOIOB UCCIIETOBAHUS

1. Yro Takoe momenupoBaHue U Mojienb mporecca? Mx HazHaueHue.

2. MaTtematuueckoe MoAenupoBanrue? ITambl MOJICTHPOBAHUS?

3. ®uznyeckoe MoieTUpOBaHuE?

4. Dramnbl MaTeMaTUHYECKOTO MOICTUPOBAHUS, IPUMEHEHHUE JJISI XUMUUYECKUX MPOIIECCOB M PEaKTOPOB.

5. MonenupoBaHie METOI0M MacIITaOUPOBAHHUS?

8. CHCTeMHBII aHAIN3 — KaK METO]I U3yUEHUST XUMUKO-TEXHOJIOTUUECKUX CUCTEM.

[Tpumep KOHTPOIBHOI paboTHI 10 TeMe «ONTUMAIBHBINA TEMITEPATypPHBIN PEKUM U CIIOCOOBI €r0 OCYIIe-
CTBJICHUS B POMBIIIJICHHBIX peakTopax. PacyeT onTUManbHBIX TEMIEPATYp Il KOKI0M CTaauH MpoIiec-
cay.

3agaua Nel.

I"a3, BRIXOJAIIMIA U3 peakTopa OKUCICHUS aMMHaKa, OBICTPO OXJIKIAIOT JJIsl KOHJIEHCAIIMH U3 HErO OC-
HOBHOM YaCTH BOJSHBIX MapoB. ['a3 cogepkut 9% (Moi1.) okcuaa azota, 1% (Moi.) nuokcuaa azora u 8%
(momn.) kucnopona. Jlo mocrymieHuss B aOcopOLMOHHBIE KOJIOHHBI, T/I€ TTOy4aeTcsl a30THAsI KUCIIOTa, ra3
okucisiercs 10 otHomeHust NO; : NO, paBaoro 5:1.

Tpebyetcst paccuntath 00bEM pPeaKkTOpa BHITECHEHUS, HEOOXOAMMBIN ISl JTOCTHKEHHS YKa3aHHOM 1IeIH,
B MPEIOJIOKEHUH, YTO OXJIAXKIACHUE SBISACTCS JTOCTATOUYHO d(DPEKTUBHBIM IJISI TTOAEPKAHUS TTOCTOSH-



HOW TemmepaTypbl peakimoHHON cMecu Ha ypoBHe 200C. Pacxon rasza B peakrope cocrtasisier 10000
M3/4, naBinenue raza — 105 Ila.

4.1.3. lllkana oleHUBaHUs AJIs TEKYIIETO KOHTPOJISL.

IIIxana oneHMBAaHUS TECTOBBIX 3aJaHUM:

Onenka «oTimmuHo»: 90 - 100% mpaBHIIBHBIX OTBETOB

Or11eHKa «XOpOIIO»: MPABUIBHBIX OTBETOB 75 - 89% MpaBUIILHBIX OTBETOB

OueHka «ynoBieTBOpUTENBbHO»: 60 - 74% MpaBUIIBHBIX OTBETOB

OneHka «HEYIOBIECTBOPUTEIBbHO»: 59% 1 MeHee MpaBUIIbHBIX OTBETOB.

[Ikxana oreHUBaHUS COOCCEIOBAHHSL.

OrneHka «3a4TEHO»: BBICTABISETCS OOydaromeMycs, OOBSICHHBIIEMY KIACCH(PUKAIUIO METOJOB, pac-
KPBIBIIEMY BOIIPOC O MOJICTHPOBAHUHY, JIABIIEMY PACKPBITHIA OTBET 00 MX 3HAYCHHE B M3YUYCHUU XHMHUYE-
CKHX PEaKTOpPOB.

Or1eHKa «HE 3a4TEeHO»: 00yJaOIIUIC HE BBIMOJIHAST OJIUH U 00JIee U3 BBIIICTIEPEYNCIICHHBIX ITYHKTOB.
[lIxana onieHMBaHUS KOHTPOJBHBIX padoT.

OneHka «OTJIMYHOY» BBICTABISIETCA 00ydYarolmieMmycsi, OKa3aBIIeMy BCECTOPOHHUE, CUCTEMAaTHU3HPOBaH-
HbIE, [TYOOKHE 3HAHUS BOIPOCOB KOHTPOJIBLHOM pabOThl M YMEHHE YBEPEHHO NMPUMEHSITh UX HA MPAKTUKE
MIPU PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 0OOCHOBAHUE MIPUHSTHIX PEIICHUMN.

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

OrneHka «yJI0BIETBOPUTEIBHO» BHICTABISIETCA 00ydaromeMycs, mokas3aBiieMy ¢hparMeHTapHbIi, pa3pos-
HEHHBI XapakTep 3HAHHWM, HEIOCTAaTOYHO MPaBWIbHBIE (HOPMYIUPOBKU 0a30BBIX MOHATUN, HAPYIICHUS
JIOTUYECKOM IOCIIEI0BATEILHOCTH B M3JI0’)KEHUH IMPOTPAMMHOI0 MaTepHalia, HO IIPH 3TOM OH BJIaJIeeT OC-
HOBHBIMHU TOHATUSMH BBIHOCHMBIX HAa KOHTPOJBHYIO palbOTy TeM, HEOOXOAMMBIMU I JAJTbHEUIIEro
0Oy4EeHHS U MOXKET MMPUMEHSTD MOTYyUCHHBIE 3HAHUS 110 00pasily B CTAaHIAPTHOU CUTYyaIUH.

OreHKa «HEYIOBICTBOPUTEILHO» BBICTABIISIETCS] 00yJaromeMycs, KOTOPbIA HE 3HaeT OOJbIIEH YacTH oc-
HOBHOTO COJIEP’KaHMsI BHIHOCHMBIX Ha KOHTPOJBHYIO pabOTy BOIIPOCOB T€M IUCHMUIUIAHBI, JOMYCKaeT
rpyObie omuOKu B POPMYITHPOBKAX OCHOBHBIX TIOHATUH M HE YMEET UCIIOJIb30BATh MOJyUeHHBIE 3HAHMUS.

4.2. ®opMbl 1 MaTepHUallbl IPOMEXYTOUHOM aTTeCTaI|H.
4.2.1. IIpoMexxyTo4Hast aTTecTalus MPOBOIUTCS B (hOpMeE TeCTa € 3aKPBITBIMU M OTKPBITHIMH 33 JaHUSMHU.

4.2.2. OnieHOYHBIE CPEICTBA JIJIST IPOMEKYTOUYHOM aTTECTAIINH.
[Tpumep sK3aMeHaIIMOHHOTO OnteTa

Bapwnant Nel
Ne Bo-

3aganue
npoca

Kak u3Mensercs Tennora ucnapeHus: YMCcToM JKUIKOCTH C YBEITUUEHUEM TEMIIEpPATyphl?
a) HE U3MCHSIETCS;

1. b) yBenuunBaeTcs;

C) yMEHBIIIaeTC s,

d) 3aBHCHUT OT CBOHCTB KOHKPETHOM YKHIKOCTH.




3aBUCHMOCTh TETNIOEMKOCTH KPUCTAILUTUYECKOTO BEUIECTBA OT TeMIIepaTyphl rpadUuecKu n30-

OpakaeTcs:
a) ¢,

8) ¢, B) Cp T) G,
0 T.K 0 T.K 0 T.K 0 T.K

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

C yBenuYeHHEeM TeMIepaTypbl XMMHUUYCCKHUI MTOTEHIMAT KOMIIOHEHTA B HICaIbHOM PacTBOpPE
a) yBEJIHMUYHBACTCS,

b) ymeHnbIaercs;

C) HE U3MEHSETCS;

d) pacTBopHTEIsl YBEIMYMBACTCS, @ PACTBOPCHHOT'O BEIIECTBA YMEHBIIIACTCSI.

He cmemmBaronmecs )HUIKOCTH KHIIAT [P TEMIepaTrypax:

a) BBIILIEC TEMIIEPATYPbI KUIICHHS MaJIOJIETyde )KHIKOCTH;

b) BbIlIE TeMIiepaTypbl KUIICHUS JIETKOJICTYUYeH JKUIKOCTH;

C) HH)KE TEMIIepaTyphl KUIICHUS JIETKOJICTYUYel JKUIKOCTH;

d) npu Temnieparype kunenus, paBHOH 0.5 Tgur(1) + 0.5 Txun(2).

He cmemmBaromyecs )XUIKOCTH C MIOCTOSTHHOM TeMITepaTypoi KUIIAT TIPH:
a) TIOBBIIIICHUY JTABJICHUS ITAPOB MAIIOJIETYYCH KHUIKOCTH;

b) MOBBIIICHUH JTaBJICHUE MTAPOB JIETKOJICTYYCH JKUIKOCTH;

C) HIDKE TEMITEPATyPhl KUTICHHS JICTKOJICTYYCH YKHUIKOCTH;

d) mpu naBieHUE HACBIIIEHHBIX MTAPOB KOMIIOHEHTOB Pogy = P*A + P*p.

[To pe3ynbTaraMm SKCIEpUMEHTA MOJTyYeHa JMHEHHAs 3aBUCUMOCTh B KOOPIMHATAX

[Csoz(t) t

c 0) t }
s02(0) , KOTOpas COOTBETCTBYET 00J1ACTH TPOTEKAHMS MPOLECCa.

VYKakuTe K KaKOMV TUITY OTHOCHUTCSI PEaKTOP, TOKa3aHHbIN Ha PUCYHKE

[MonydeHa nuHeiHas 3aBUCUMOCTD XTB(/tK), 4TO XapaKTepHO st 00JTacTH MpoTeKa-
HHS TIpoIiecca.

IlocnenoBareabHOCTH IIponIeccoB HeHeHaHpaBHeHHOﬁ nepepa60TKH CBhIPpbs B IIPOAYKT — 3TO

10.

HOHSITI/Ie CTCIICHB KOHBepCI/II/I OTHOCHUTCA K
BEILIECTBAM

4.2.3. lllkana orieHUBaHUS.

[IIxana ouleHNBaHUS TPOMEXYTOUYHOHN aTTECTALUH!

Onenka «otimyHo»: 90 - 100% npaBUIIBHBIX OTBETOB

O1eHKa «XOpOLIO»: MPABHIBHBIX OTBETOB 75 - 89% NMpaBUIBHBIX OTBETOB

Onenka «ya0BIeTBOpUTENbHO»: 60 - 74% NpaBUIBHBIX OTBETOB
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OneHka «HeyA0BIETBOPUTENBHO»: 59% M MEeHee MPaBUIIbHBIX OTBETOB.

4.3. CoOTBETCTBHE OLIEHOYHBIX CPEJCTB MPOMEKYTOUHOM aTTeCTAllMM MO AMCUUIUIMHE (POpPMUPYEMBIM

KOMIICTCHIIUAM
Kon Kox unagukaropa OueHo4YHbIE CPeICTBA MPOMEKYTOYHOM
KOMIIETEHITHH JOCTHKEHHS KOMIIeTeHINHI aTrrecTamuu (Tecr)
NIOIIK-2.1. +
OIIK-2 A
NJIO0IIK-2.3 +

4.4. Kputepuu oueHKH cHOpMHPOBAHHOCTH KOMIIETCHIIMA B paMKaX MPOMEXKYTOUHOW aTTeCTaluH IO

JUCLUILINHE

Kon
KOMIIETE
HIMH

Koa nmnauka-
TOpa JAOCTH-
JKeHUsl KOM-
neTeH

CTpyKTypHbIE
3J1eMeHThbI
OLIEHOYHBIX
cpeiacTs

Kpurtepun onenkn cpopMHpPOBAHHOCTH KOMIIETEeHIIMHT

He chopmupoBana

CdopmupoBana

OIIK-2

WJIOTIK-2.1

WJIOTK-2.3

TECTUPOBAaHUE

- He 3HaeT Teopernye-
CKHUE OCHOBBI (PU3MUECKUX,
(UBNKO-XUMHUYECKUX U XH-
MHUYECKUX IIPOLECCOB, OC-
HOBHBIE IOJOXEHUS TEOPUU
XUMHUYECKOIO CTPOEHHUS Be-
LIECTB; OCHOBHBIE MOHATHS U
3aKOHBI (PU3MUECKON XUMHH
U XHMHYECKOH TepMojauHa-
MUKHU; OCHOBHBIE TUIIbI, KOH-
CTPYKTHUBHBIE OCOOEHHOCTHU
W TPUHOUN PaOOTBI TEXHO-
JIOTUYECKOTO0 00O0pYyI0BaHUs
MIPOU3BOJICTBA; OCHOBBI TEIl-
JIOTEXHUKH, TeIlonepeaay,
BBIMIAPUBAHUSA; TEXHOJOTH-
YECKUE CUCTEMBI OCHOBHBIX
XUMHUYECKHX NPOU3BOJACTB U
uX amnmapatypHoe odopmie-
HUE, TPHUHIUIBI CO3JAHHS
MaJOOTXO/JHBIX TEXHOJOTH-
YECKHX IPOLIECCOB.

- He ymeer BBIIONHATH Ma-
TepUaAbHbIE W JHEpreTHye-
CKHE€ pacyeThl TEXHOJIOIHYe-
CKUX TIIOKa3aTeliell XHMude-
CKHX IIPOU3BOJICTB; OIpeje-
JSTh ONTUMAIIBHBIE YCIIOBHS

IIPOBCACHUA XUMHKO-

- 3HaeT TeopeTUYEeCKue
OCHOBBI (pU3HUYECKUX, (PU3H-
KO-XMMHYECKHX W XHMHYE-
CKMX TMPOIECCOB, OCHOBHBIC
TIOJIOKEHHUST TEOPUN XHUMHUYE-
CKOTO CTPOCHHS BEIIECTB;
OCHOBHBIE TOHSTHUSI U 3aKO-
Hbl (U3NYECKOM XUMUU H
XUMHYECKON TepMOIMHAMU-
KU, OCHOBHBIE€ THIIbI, KOHCT-
PYKTUBHBIE OCOOEHHOCTH H
NPUHIMIT pabOThl TEXHOJO-
THYECKOro  000pyaoBaHUS
MIPOU3BOJICTBA; OCHOBHI TeM-
JOTEXHUKH, TEIJIoNepeaayH,
BBIMAPUBAHUA;  TEXHOJIOTH-
YEeCKHE CHUCTEMbl OCHOBHBIX
XUMHUYECKHX MPOU3BOJCTB U
UX anmnaparypHoe opopmiie-
HUE, TPHHLIUIBl CO3TaHHS
MAQJIOOTXOAHBIX TEXHOJIOTH-
YECKHX TPOIIECCOB.

- YMeer BHINONHATH Marte-

PUATTBHBIC U DOHCPICTUYCCKUC

PacCUCThl TCXHOJOTHUYCCKUX
nokasarelei XUMHUYCCKUX
IIpOU3BOJICTB; OIIPCACIIATH

OINITUMAJIBHBIC YCJIOBHA IIPO-

BEACHU XUMHKO-
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TEXHOJOTHYECKUX  Ipolec-
cOB; 00OCHOBBIBAThH IIEJIECO-
00pa3HOCTh BBIOpaHHOM
TEXHOJIOTHYECKOH CXEMBbI H
KOHCTPYKIIUK  000pyIIoBa-
HUS; COCTaBJISITh W JeNaTh
ONMHCAHUS TEXHOJIOTUYECKUX
CXeM XUMHUYECKHX Ipolec-

COB;

TEXHOJOTHYECKUX  IpoIlec-
cOB; 00OCHOBBIBATh IICJIECO-
00pa3HOCTh BBIOpaHHOM
TEXHOJIOTUYECKOH CXEMbI H
KOHCTPYKIIMH  000pya0Ba-
HUSI; COCTAaBJIATh W JIENATh
ONHMCAHUS TEXHOJIOTUYECKUX
CXeM XUMHUYECKHX IMpoIlec-

COB;

5. MeToauveckne MaTepHAJIbl 0 OCBOEHHIO THCIHILINHBI

1. Meroauueckue ykazanus jais oOydarommxcs mo auciumuimie b1.B.10 «XuMmudeckue peaxTopb»
(TIOJTHBINM KOMIUIEKT HaXOAUTCS Ha Kadeape oOImell 1 OpraHndecKoi XUuMUH).

6. YueOHas 1uTepaTypa 1 00y4AOUIUXCH M0 TUCHUILINHE

6.1. OcHoBHas nuTEparypa.

1. Vrues, H.II. Teopust xumuueckux peakTopoB. Benenue B ocHoBHBIC paszzenbl Kypea. /| H.IL. Yries.
VYyebnoe nmocodbue. — [lepms, III'TY, 2008. -183 c.

2. MaremaTu4yeckoe MOJICIMPOBAHNE OCHOBHBIX MPOIECCOB XuMHUecKuX mpou3BoacTs. / B.B. Kadapos,
M.B. I'ne60oB. Yuebnoe nmocodue. — M.: Bricmras mkoia, 1991. — 400c.

3. [IpuHIMIBI MaTEMaTUYECKOTO MOJIEIMPOBAHUS XMMHUKO-TEXHOJIOTMUYECKUX CUCTEM : BBEICHHE B CHC-
TEMO-TEXHUKY XMMHU4YECKHX npousBoiacTs. B. B. Kadapos, B. JI. [Tepos, B. I1. Memankun. / Yue6. moco-
6ue s By30B. — M. : Xumus, 1974. — 344 c.

6.2. JlononHuTeNbHAS IUTEPATYpA.

1. JleontbeBa, A. . OGopynoBaHre XUMUYECKUX MPOU3BOACTB :
Xumus : KomocC, 2008. — 479 c.

2. HoBelii cipaBOYHUK XMMHKA U TexHoJora. [Ipomeccs! u anmapaTsl XUMUYEeCKUX TexHosoruit / [I. M.
Octposckuii, P. 1. AGues, B. M. bapa6am u ap.] / [mox pen. I'. M. Octposckoro], Y.1. — CII0. : IIpo-
deccuonan, 2004. — 848 c.

3. OCHOBHBIE TIPOIIECCHI U aNMapaThl XHMUYECKOH TEXHOJIOTUH : mocodue mo mpoektupoBanuto / [I'. C.

yueb. / A.W. JleontbeBa. — MockBa :

Bbopucos, B. I1. bpeixos, 0. U. [IpitHepckuit u n1p.] ; nox pen. FO. U. [IsiTHEpcKkoro. — 2-e u3 ., nepepao.
u gorm. — M. : Xumus, 1991. — 496 c.

7. MatepuajbHO-TeXHHYecKasi 6232, HH(POPMALMOHHBIE TEXHOJIOTMH, IPOrPaAaMMHoOe o0ecrnieyeHue U
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

B mpornecce n3ydeHus: AUCIUIUIMHBI UCTIONB3YIOTCS: yueOHas ayTuTopHsi, 000pyI0BaHHAS BBITSHKHBIMHU
mrkadamu 1adbopatopusi, JJabopaTopHOE U UHCTPYMEHTAIBHOE 000pYyI0BaHKE 711 paOOThI 00YUYaIOIIUXCS.
Ob6opynoBanue: MyIbTUMEAUMHBIN KOMILJIEKC (HOYTOYK, MPOEKTOp, dKpaH), HAOOphl MYJIbTUMEAUMHBIX
HarJsIIHBIX MaTepUasoB, T0CKa.
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AHHOTAIIUS PABOUYEN ITPOT' PAMMBI JITACIUILIAHBI

b1.B.10 Xumuueckue peakTopsl
Kon u HamMeHOBaHue HaNpaBJIeHUs OATOTOBKH, mpogpuis: 18.03.01 Xumuueckas TEXHOIOTHSL, XU-
MUYecKasi TEXHOJIOT U JIEKAPCTBEHHBIX CPEJICTB.

KBamndukanus (creneHb) BHINYCKHUKA: OakaaBp.

®opma o0yueHHsI: OUHasl.

®opmupyemas (bie) komnereHuusi(n): Jucummimaa b1.B.0OJ1.10 Xumudeckue peaktopsl odecrieurBa-
€T OBJIAJICHUE CIEAYIOIUMHI KOMIETEHIUSIMM:

OIIK-2 — crnocobeH WCMoiIb30BaTh MaTeMaThueckue, (Gpu3udeckue, PU3NKO-XUMHYECKHE, XUMUYCCKHE
METOABI ISl peleHHs 3a/1a4 TPOpeCCHOHATIBHOMN 1 TEbHOCTH.

NJOIIK-2.1 — mpuMeHseT OCHOBHBIE METOJbl W IMPHEMbI A U3MEpeHus (hu3nyeckux u (PU3MKO-
XUMHUYECKUX ITapaMeTpOB 0OBEKTOB U MPOLIECCOB.

NIOIIK-2.3 — cucteMaTU3upyeT U aHAIM3UPYET Pe3yJabTaThl PU3HKO- XUMUUYECKHX U XUMHYECKUX JKC-
MEPUMEHTOB, HAOIIOCHUI, N3MEPEHHH, a TAaKXKe PE3yJIbTaThl PACUE€TOB CBOWCTB BEIIECTB U MAaTEPUAJIOB.
O0beM u MecTO IMcHMILIMHBI B cTpyKType OITOII

Hucuunnuna b1.B.10 «Xumuueckue peakTopbl», OTHOCUTCS K BapuatuBHOi yactu OIIOII, 3 xypc, 6 ce-
MecCTp, 00mIast TPYA0EMKOCTh AUCIUIUTUHBI 144 4. /4 3. e.

Coaep:xaHue TMCUMILINHBI:

Pasznen 1. Beenenue. [lonstue o xumuueckux npoueccax u peaktopax. Tema 1.1. OcHOBHbIE MOHATUS U
onpeaenenus. [lpenmer nucuumnunel. Tema 1.2. 3HaueHHe XUMUYECKUX PEAKTOPOB M IPOLECCOB B Ha-
YUHBIX MCCIIEJOBAHUAX U IPOMBIIUICHHON ITPAKTHKE.

Paznen 2. 3HaueHre XUMHYECKUX PEAKTOPOB U MPOIIECCOB B HAYYHBIX UCCIEAOBAHUSAX M IPOMBIIUICHHON
npaktuke. Tema 2.1. OcHOBBI, KJIaccH(pHUKAIUs METO/IOB UccienoBaHuil. HaTypHble U MozienbHbIE HCcie-
noBaHus. Tema 2.2. duznueckoe 1 MaTEMAaTUYECKOE MOJIEIMPOBaHUE. AJICKBATHOCTh MOJEIICH.

Paznen 3. Xumuueckue npoueccsl u peaktopsl. Tema 3.1. OU3NKO-XUMUYECKHE OCHOBBI XUMHMUYECKHX
npouecco. Tema 3.2. 'oMoreHHble XUMUYECKHUE MPOLIECCHl. ['eTeporeHHble XuMu4eckue mpoueccel. Te-
Ma 3.3. Karanurnueckuil xumuueckuii npouecc. [Iporeccs B xumnyeckom peakrope. Tema 3.4. Pexxumsl
UJeabHOTO cMellleHus. Pexumbl naeanbHoro BeitecHeHus. Tema 3.5. M3orepmuueckuii mporecc B Xu-
MudeckoM peaktope. Hensorepmuueckuii mporecc B XUMUYECKOM PEAKTOpE.

Paznen 4. IIpomMsblnuieHHble XUMHUUeckre peakTopsl. Tema 4.1. KoHCTpyKTUBHBIE 3JIEMEHTBl XUMHUECKHUX
peakTopoB. OO0IIME MOTOKEHUSI O pacyeTe XUMUYECKUX peakTopoB. Tema 4.2. Ontumuzamus XuMHue-
CKHX ITPOLIECCOB U PeakTOPOB. CXeMbl U KOHCTPYKLIUU TPOMBILIIEHHBIX XUMUYECKUX PEAKTOPOB.

Pazgen 5. Pacuera karanmutuueckux peakrtopoB. Tema 5.1. BerunciieHne KOHCTaHT paBHOBECHS, OIpeie-
JIEHHE PaBHOBECHOT'O BBIXO/A U MOCTpOEHHE paBHOBecHOW kpuBou. Tema 5.2. OnTumanbHbI Temmnepa-
TYPHBIA PEXHUM M CIIOCOOBI €ro OCYIIECTBICHHUS B MPOMBIIUICHHBIX peakTopax. Pacder onTUMaibHBIX
TeMIiepaTyp Uil Kaxaou craauu npouecca. Tema 5.3. CocraBieHre MaTepruaaibHOTO OajlaHca Jisl peax-
TOpa B LIEJIOM M 0 cTagusaM KaTaiuza. Tema 5.4. OnpeneneHre OCHOBHBIX Pa3MEPOB PeakTopa Io JlaH-
HBIM MaTepuansHOro Oananca. CocTaBlieHHE TEIIOBOTO OaaHca Mo CTAAUSIM peakTopa.

DopMa NPOMEKYTOUHON ATTECTALMM: DK3aMEH.
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