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1. llesin 1 3212491 OCBOEHUSI AUCIUILIHHBI

Heabo aucuuuInHbl «JlOMOTHUTENBHBIC TJIABBI MPOIIECCOB M AIIapaToOB
XUMHUYECKON TEXHOJIOTUNY SIBIISIETCS
- TIOATOTOBKA BBIMTYCKHUKOB K 1POU3800CMBEHHO-MEXHON02UYECKOU EATEIbHOCTH
B 00JIaCTH XUMUYECKUX TEXHOJOTHH, KOHKYPEHTOCITOCOOHBIX Ha MUPOBOM PHIHKE
XUMUYECKUX TEXHOIOTHI
- TIOATOTOBKA BBITYCKHUKOB K CaMOCTOSTEIbHOHW paboTe Ha XUMHYECKHX
NPEeANnpUsATUIX B KaueCTBE MH)KEHEPa-TEXHOJIOra,;
- IOJITOTOBKA BBIMTYCKHUKOB K 1POEKMHO-KOHCMPYKMOPCKOU NEATETLHOCTH B
00JIaCTH XUMHYECKUX TEXHOJIOTHH,
- MIOJATOTOBKA BBITYCKHUKOB K HAYYHbIM UCCAe008AHUSM JIJIS PEIICHUS 3a/1a4,
CBSI3aHHBIX C pa3pabOTKON MHHOBAIIMOHHBIX METO/IOB CO3/IaHUS XUMHUKO-
TEXHOJIOTUYECKUX MPOIIECCOB, BEIIECTB U MAaTEPHAIIOB

OCHOBHBIMH 33/]a4aMM JUCUMUIINHBI SIBJISIOTCS
- popMupoBaHUE CIOCOOHOCTH MOHUMATH (PUIUKO-XUMUYECKYIO CYIIIHOCTh
TETJIOBBIX M1 MAaCCOOOMEHHBIX MTPOIIECCOB U UCITOJIH30BATh OCHOBHBIC 3aKOHBI
MPOTEKAHUS XUMHUKO-TEXHOJIOTHICCKUX TPOIECCOB B KOMIIEKCHON
IPOU3BOJICTBEHHO- TEXHOJOTUYECKON JACATEIHHOCTU
- (hopMUpOBaHUE CIIOCOOHOCTH BBITIOJIHITH HEOOXOUMBIE (DU3UKO-XUMUYECKHE,
TEPMOIMHAMHYCCKHE, TeTJIOBBIC © MaCCOOOMEHHBIC PacdeThl OCHOBHBIX
apamMeTpoOB XUMHUKO-TEXHOJOTUYECKHUX MTPOIIECCOB HA OCHOBE METOJIOB MPOIIECCOB
U anmnapaToB XMMUYECKON TEXHOJIOTHU
- hopMHUpOBaHNE TBOPUYECKOTO MBIIIICHHS, 00beIMHECHUE (QyHIaMEHTAIbHBIX
3HAHWH OCHOBHBIX 3aKOHOB M METOJIOB pacu€Ta XMMHKO-TEXHOJIOTHICCKUX
IIPOIIECCOB U MIPOBEICHUS (PU3NKO-XUMUUICCKUX UCCIICIOBAHUMN, C TIOCISAYIOIICH
00pabOTKOI U aHAIM30M PE3yJIbTAaTOB HCCIEI0BaHUN
- popMupOBaHUE HABBIKOB CAMOCTOSITEIIBHOTO MPOBEACHUS TEOPETUICCKUX U
AKCIIEPUMEHTAIILHBIX UCCIEA0OBAaHUI B 00JaCTH MPOIECCOB M amlapaToB

XUMHUYECKUX TEXHOJIOTHUM

Teopernueckoid OCHOBOM AMCUUIUIMHBI sABIsieTCs auciuiivaa "lIponeccs u
anmapaTbl XUMHUYECKON TEXHOJIOTUM'", KOTOpasl MO3BOJISIET MPOAHAIM3UPOBATH U

paccuuTaTh MpOIecC, HANTH caMble BBITOJHBIE €ro MmapaMeTphl, pa3padoTath U



1.

paccuuTaTh amnmnaparypy, HeoOXOauMyro UIsi MPOBEIAEHHUS 3TOro mpoiecca. Bor
MOYEMY 3TOM JUCHUIUIMHE OTBOJIUTCS BayKHAsI POJIb B BBICIIIEM O0Opa30BaHUM.

B mpouecce uzyyeHuss NTUCUUIUIMHBI CTYACHT JOJDKEH YCBOUTH OCHOBHBIE
OPUHIIMIBI aHalKM3a MEXaHHW3Ma TeIUIOBOTO M MacCOOOMEHHOIo Ipoiiecca,
MIPOTEKAIOMIEr0 B XUMHYECKOM IPOU3BOJCTBE, BBIIBUTH OOIIHE 3aKOHOMEPHOCTH
IIPOTEKaHUs MPOLECCOB B amllaparype XUMHUUYECKUX ITPOU3BOACTB. Y CTYyJIEHTa
JOJDKHA OBbITh c(POPMUpPOBAHA COBOKYMHOCTh HABBIKOB U 3HAHUM, MO3BOJISIIOLINX
€My JOCTaTOYHO TOYHO OPUEHTHUPOBATHCS B BHIOOPE ONTHUMAILHOTO IMYTH pacuera
OCHOBHBIX amnmapaToB XHWMHUYECKOW MPOMBIIIICHHOCTH, KBaJIU(UIIUPOBAHHO
pelath BOMPOCHI HMX HCHOJB30BAaHUS B PA3HBIX OTPACHAX XUMHYECKHX

IPOU3BOJICTB.

2. Mecto aucuumiaunbl B cTpykrype OIIOII BO

JlucuuiuinHa — «/{OMOMHUTENBHBIE TJIABBI  IPOLIECCOB W aIIapaToB
XUMUYECKON TEXHOJIOTUU» OTHOCUTCS K BapUATUBHOU YaCTH MOAYJIS
«Aucuumnunel, yriyonsione ocBoenue npoduis» broka 1 «ducrumninHb
(Moyn)» OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMBbI IO HAMPABJICHUIOTIOATOTOBKH
18.03.01 «Xumuueckass TexHoJorus», npoduias «TexHosmorus U mnepepaboTKa
nosmMepoB». OHa OOBENMHSIET HEKOTOPBIC pa3feibl IMPOIIECCOB U ammnapaTroB
XUMHUYECKON TEXHOJIOTHUH, UMEIOIINE CYIIECTBEHHOE 3HAaUCHHE JIJIs1 (HOPMHUPOBAHMUS
€CTECTBEHHO-HAYYHOI'0 MBIILICHUS CIIEUATUCTOB-XUMHKOB.

JlanHasi yueOHasi mporpaMMa y4HMTBIBAE€T B3aMMOCBSI3b U MPEEMCTBEHHOCTh
JTUCHUTUIMHBI ¢ IPYTUMHU OOIIETCOPETUUECKUMHU U CIICIIUAIBHBIMU JUCITUTITHHAMM.
[IpenMeTsl, KOTOPBIE U3YYAIOTCS HAa MPEABIAYIINX KypcaX U Ha 3HAHUE KOTOPBIX
ONUpaeTcs AUCUUIUIMHA «JlOMOJHUTENbHBIE TIJ1aBbl MPOLIECCOB M anmnapaToB
XUMHAYECKON TEXHOJOTHWY: MPOLECChl U annapaTrbl XUMUYeCKOH TEeXHOJIOTHH,
MaremaTuka, uHbopmaTuka, (u3uKa, HEOpraHUuecKas XHUMHs, OpraHuyecKas H
aHaJMTUYECKas XUMUHU, MH)KEHEepHas Tpaduka u HauepTaTeabHas TeOMETPHS.

[Ipu m3ydeHUn yKa3aHHBIX AUCIHUIUIMH (MIPEPEKBU3UTOB) (POPMUPYIOTCS
«BXOJHBIC)» 3HAHUS, YMEHHUSI, OTIBIT U KOMIIETEHIINN, HEOOXOIUMBIE [IJIsl YCIIEITHOTO
OCBOEHHUS JHUCIUIUIMHBI «J{OMOTHUTEIbHBIE TIJIaBbl IPOILIECCOB U almapaTroB
XUMHUYECKOU TEXHOIOTHM

B pe3yiabTare 0CBOCHUS AMCUMILIHH (MIPEPEKBU3UTOB) CTYACHT J0JIKEH:



1.
3namu:
* ocHOBHbIe mOHATHA Kypca «lIpomeccsl M anmaparbl XHUMHYECKOH
TEXHOJIOIMIW»: THAPOAMHAMHMYECKHE, TeIJIOBbIE U MAaCCOOOMEHHBIE MPOLECChI;
®  OCHOBHBIC ITOHATHUS U METObl MATEMATUUECKOTO aHAJIN3a, TMHEWHOM anreOpsl,
JUCKPETHOM MAaTeMaTHKH, TEOpUH Au(dPepeHIHaNbHbIX YpPaBHEHHUM, Teopuu
BEPOATHOCTEM M MATEMAaTUYECKOM CTAaTUCTUKH; OCHOBHBIE MAaTEMATHYECKHUE
METO/bI PELIEHUS TPOPECCUOHAIBHBIX 331a4;
e MOHATUE MHPOpPMALMH, OOIIME XapaKTEPUCTUKU IPOLECCOB cOopa, mepenayw,
0o0pabOTKM W HAKOIUIEHHS MWHGOpPMAIMK, NPUHIUOB AJITOPUTMHU3ALUUA U
MIPOTPAMMHUPOBAHUSA, OJWH W3 S3BIKOB IPOIPAMMHUPOBAHUS, IPOTPAMMHOE
o0OecreyeHne MW TEXHOJIOTMH MPOrpaMMHPOBAHUS, HH(POPMALUOHHBIE CUCTEMBI
(MC), anropurMel UHPOPMALIMOHHBIX MOUCKOB, KOMIBIOTEPHBIE CETH, OCHOBHBIE
TUIBl IIPOTOKOJIOB KOMIIBIOTEPHBIX CeTed, TI1o0albHyl0 ceTh Internet wu
KOMIIBIOTEPHYIO rpadukys;
e 3aKOHbI HBIOTOHA M 3aKOHBI COXPAHEHUS, DJIEMEHTBI MEXAHUKU KUAKOCTEU U
ra3oB, OCHOBHBIC 3aKOHBl TEPMOAWHAMUKHU, CTATUCTUYECKUE PACIPENCIICHMUS,
3aKOHBI JJIEKTPOCTATUKH, BOJIHOBBIE IPOLIECCHI, TEOMETPUUECKYI0 M BOJHOBYIO
ONTHKY, OCHOBBI KBAaHTOBOM MEXAaHHMKH, CTPOECHUE MHOTOIEKTPOHHBIX ATOMOB,
CTpOCHHE s]Ipa, KIACCU(PUKALIMIO 3JIEMEHTAPHBIX YaCTHII;
® OCHOBHbIE OCOOEHHOCTH CBHIPBEBBIX PECYPCOB (BOAA, HE(Th, Ta3, TOPP, pyIHbIE U
HEpYJIHbIE MaTepHualbl, BO3AYIIHAS CPEeAa), OCHOBHBIE CLIOCOOBI MX MEepepadOTKU 1
MOATOTOBKH, BIUSHUE NEPEPAOOTKU HA OKPYKAIOLIYIO CPENY;
® [EPUOJUYECKYI) CHCTEMY DJJEMEHTOB, JJIEKTPOHHOE CTPOEHHUE aTOMOB U
MOJIEKYJI, OCHOBBI TEOPHMH XMMHYECKOW CBA3M B COCIMHEHUAX pPa3HBIX TUIIOB,
CTPOCHHME BEIECTBA B KOHIACHCHUPOBAHHOM COCTOSHUHM, XUMHUYECKHE CBOMCTBA
AJIEMEHTOB pPA3JIMYHBIX TPYII TEPUOJUYECKOM CHUCTEMBI M UX BaKHEUIIHNX
COEIMHEHNI; PACTBOPHI U UX CBOKCTBA; PABHOBECUE B PACTBOPAX; OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIINN; CKOPOCTh U MOPAIOK XUMHUUECKUX PEAKIIMIM;
. KJIacCU(PUKaAILMI0, CTPOEHUE M HOMEHKJIATypy OCHOBHBIX OPTraHMYECKHUX
COCIMHEHU, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN;
ONPENEIICHUE PAaBHOBECUS M CKOPOCTHM XMMHYECKUX DPEAKIMM, OCHOBBI KaTalau3a
OpPTraHUYECKUX PEAKLINN;
®  SJIEMEHTHBIM, MOJEKYJSIpHbI U (a30BbIil aHanMM3, CIOCOOBI BBIPAKEHUS

KOHHCHTpaHI/Iﬁ N COCTAaBOB (1)33, OCHOBHBIC METOAbI KAYECTBCHHOI'O 1



1.
KOJIMYCCTBCHHOI'O aHAJIM30B, IPUHIHIILI (bHSI/IKO-XI/IMI/I‘IeCKI/IX METOOOB aHaJIu3a.

ONITUYECKHUE, IJICKTPOXUMHUECKUE, XpOMATOTpadhUIeCKIil aHaTHU3BL;

. OCHOBBI XMMHYECKOW TEPMOAMHAMHKHU: Hadyala TEPMOJAVNHAMUKH,
TEPMOJIMHAMUYECKUI TMOTEHIMal W OOIIMe YCIOBUA TEPMOJUHAMUYECKOTO
paBHOBECHUS, TEPMOJIMHAMUYECKHE CBOMCTBA ra30B; OCHOBHBIE 3aKOHBIMEX()a3HOTO
paBHOBeCHs OMHAPHBIX CUCTEM, XUMHUYECKOE PABHOBECHE;
e OCHOBBl TEPMOJMHAMHKHU TOBEPXHOCTHBIX SIBIICHUHU: aJiIcOpPOLIMU, CMAYMBaHMUS,
KalWJUIIPHBIX SIBJICHUW, aJare3ud, KOTe€3WH, CBOMCTBA ITOBEPXHOCTHO-AKTUBHBIX
BEILIECTB; SJIEKTPOKUHETUYECKUE SBJICHUS; KIAaCCU(PUKALIMIO JUCIEPCHBIX CUCTEMHU
MX OCHOBHBIE CBOMCTBA, YCTOMYMBOCTD JUCIIEPCHOCTD CUCTEM: CEIMMEHTALMOHHAS
U arperaTuBHAas YCTOMYHUBOCTb, CTPYKTYPOOOpa30BaHUE B JUCIIEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTUYECKUE CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM,;

rJ100anbHbIE MPOOJIEMBI 3KOJOTUH, MPOMBIIIIEHHBIE BHIOPOCH B OKPYKAIOLIYIO
epcly, TBEpPAbIE IPOMBILIJIEHHBIE OTXOJbl;, IPEACTABICHUS O IPEAEIIbHO-
JOMyCTUMBIX KoHIeHTpauusx Bpenubix BemectB (IIAK u IIJIC), ocHoBHBIE
IPUHITUIBI OYUCTKU MPOMBIIIIEHHBIX TA30BbIX BHIOPOCOB, OUUCTKH CTOYHBIX BO/I,
YHUYTOKEHNE TOKCUYHBIX OTXOJ0B, CUCTEMBI IKOJIOTUYECKOTO MOHUTOPHHTA;
e OCHOBBI M 33J1a4M HAYEPTATEIbHOW N€OMETPUU: IUIOCKHME W MPOCTPAHCTBEHHBIE
KOOPJAMHATHI, 3aJaHUE TOUKH, ITPSIMOU JIMHUU U TNIOCKOCTHU, IOCTPOECHUE PA3IMUYHBIX
MPOEKII TeJ, CEYCHW W pa3pe30B; OCHOBHBIC MpaBHIIa M TPEeOOBaHUS SIUHOU
cucteMbl KoHCTpykTOopckor nokymentanmu (ECK]): odopmienue uepTexeit
JeTaneil U cOOPOYHBIX €IUHUIl, OCHOBHBIE HAAMHUCH U OOO3HAYEHHUS; IJIOCKHE U
AKCOHOMETPHUUYECKHUE N300PaKEHHMS; YCIOBHBIE H300paXKEHUSI COSIUHEHUH JeTalIeH:
pe3b00BOE COEAMHEHNE, COEAMHEHNE CBApKOW; TPeOOBaHUSK pabounm
yepTexam U3JIeIHi, K COOPOYHBIM YepTeKaM U uepTeskaM OOIIero BUa;0CHOBHBIC
IIPaBUJIa COCTABIICHUS TUAPABINYECKUX CXEM;
® OIpEIECIICHUE CUII U MOMEHTOB CUJI OTHOCHUTEJIBHO TOYEK M OCEH; IOCTPOCHUE
CBSA3E€M CUJI M UX PEaKUUl; ONPENENATh YCIOBUS MEXAaHWYECKOTO PaBHOBECHUS
TBEPJBIX TEJ; ONPEACIICHUE TPACKTOPUM M YPaBHEHUM NBUKEHUS MATEPUAIBHOU
TOYKH; ONPENEIICHNE MOMEHTA HWHEPUHUHM NPOCTEHMIIMX TEA W IUIOCKUX TE;
ONPENEIICHNE MOMEHTA KOJIMYECTBA JBWIKCHHMsI, 3aKOHA COXPAHEHMs JHEPIHUH

(KMHETHYECKOM U MOTEHLIHAIBHON YHEPTUM); ONPEACIICHHE 3aKOHA COXPaHEHHUS



l.
KOJINYECTBa JBH>KCHUS,
® OCHOBHBIE IMPOYHOCTHBIE XAPAKTEPUCTUKHU TBEPIBIX TEA NPU PACTIKCHHH U
CKaTHH: 3aKOH ['yKa, OCHOBHBIC BUABI fehopMaIiii U JOIMYCTUMBIE MEXaHUIECKUE
HaINpsHKEHUS; OCHOBHBIE METO/IbI pacueTa Ha MEXaHUUECKYIO MPOYHOCTh OTJEIbHBIX
y3JI0B U JIeTallell MalluH: OMOp, KOPIYCOB alnapaToB, HATPYKEHHBIX BHYTPEHHUM
WIN BHEIITHUM H30BITOYHBIM JaBJICHUEM;
® MPUPOAY DJIEKTPUUYECKUX TOJEH U UX OCHOBHBIC CBOMCTBA; MEPEMEHHBIC U
MOCTOSIHHBIE MOJIs1, OCHOBHBIE 3aKOHBI, OMMCHIBAOIINE CBOMCTBA MOJIEH; yCTPOUCTBO
U MPUHIUIIEI PaOOThl CUHXPOHHBIX M ACHHXPOHHBIX JIEKTPUYECKUX JBUTATEINICH;
ANEKTPUUYECKUE U3MEPEHUS U IPUOOPHI;
® CTpOEHHE METAIOB, (POPMUPOBAHHE CTPYKTYphl METAJJIOB W CIUIABOB IPHU
KPUCTAJUIU3AIMU; OMNpEJeiIeHUe IIaCTUYeCKoh jJedopMalii W OCHOBHBIC
MEXaHMUYECKHE CBOMCTBAa METAJUIOB U CIIABOB; TUIThl KOHCTPYKIIMOHHBIX METAJIOB
U CIUIAaBOB, HMCIOJIb3YEMBIX B XMMHUYECKOM MAIIMHOCTPOCHUU; KiIacCU(UKALIUIO
KOPPO3UOHHBIX MPOLECCOB, XUMUYECKYI0 M SJIEKTPOXUMHUUYECKYI0 KOPPO3UIO H
OCHOBHBIE CITIOCOOBI €¢ MPEAOTBPAICHUS;
® OCHOBBHI U 3aJlaud METPOJIOTHHU; OCHOBHBIC MOHSTHUS, CBSI3aHHBIE C OOBEKTaAMU
U3MEPEHUN PpA3JIMYHBIX [apaMeTPOB; OCHOBHBIE TOHSATHS, CBSI3aHHBIE CO
CpPEACTBAaMHM HM3MEPEHUI; OMpEACTCHUE MOHATUS MOTPEIIHOCTH H3MEPEHUU W
OCHOBHBIE UCTOYHUKH MOTPEIIHOCTEH; ONpeIeICHNE MHOTOKPATHOTO U3MEPEHHUS U
OCHOBHBIE  QJITOPUTMBI OOpaOOTKM MHOTOKPATHBIX H3MEPEHUM; OCHOBHBIC
noJioxkeHus 3akona P® 06 obecrieueHnn eTMHCTBA U3MEPECHHUI;
® OCHOBHBIC (PM3MYECKUE BEJIMUYMHBI U UX MPOU3BOJIHBIC; BHECUCTEMHBIC €IMHUITBI
u3MepeHui (PU3NUeCKuX BETUYUH, OCHOBHBIC CHCTEMBI €IWHHUIl H3MEpPEHUMU
dbuznyecknx BeMUUUH U cucremy usMepenuit CU; ocHOBHbIe TIpaBuiia
ucnons3oBanusa cuctembl CU Ha Tepputopun PO;
Ymemo:
® NIPOBOJUTH aHANIU3 (YHKIMMA, pelIaTb OCHOBHBIC 33a/la4dl TEOPUH BEPOSTHOCTH H
MaTeMaTU4YECKON CTATUCTUKH, pellIaTh YpaBHEHHUS U cUCTeMbI AU PepeHITnaTbHbIX
YpaBHEHUU MPUMEHUTENIBHO K peaJIbHBIM MpolieccaM; MPUMEHITh MaTeMaTHYECKUE

MCTO/bI IPXU PCHICHUH THUITOBBIX HpO(l)CCCI/IOHaJIBHBIXBaI[a‘{;

° pa60TaTI> B Ka4YCCTBC II0JIB30BATCIIA IIEPCOHATBbHOI'0O KOMIIBIOTEPA, IMOJIB30BATbCA

Pa3IUYHBIMHU OIICPALIMOHHBIMHU CUCTCMAMM; HWCIIOJb30BATh HA IMPAKTHUKC PA3JIMYHLIC



l.
BHEIIHME HOCHUTENH AJii 0OMEHa JaHHBIMH MEXKIY KOMIBIOTEPAMHU; HCIOJIb30BaTh
OCHOBHBIE YHUCJICHHBIE METObl PEUICHUS MAaTeMAaTUYECKUX 3a/ay; UCIOJIb30BaTh
HEKOTOpPbIE HanboJIee YaCTO MPUMEHSIEMbIE SI3BIKU MPOTPaMMHUPOBAHUS; paboTaTh C
IPOrpaMMHBIMHM CPEICTBAMH PAcCUYE€TOB OOMLIEr0 HAa3HAYEHUS; MCMOJIb30BATh U
NPUMEHATh Ha TMPAaKTHUKE HauOoJee H3BECTHBIC OMEPAlMOHHBIC CHUCTEMBI IS
oopmiieHus U PeIAKTUPOBAHKS TEKCTOBBIX JTOKYMEHTOB; HCIIOJIL30BATh Pa3IMuHbIC
rpaduyeckue pelaKTopsl I MOCTPOCHUS Tpa(UKOB, M300paKEHUH 1 YepTEKEH;
e pelaTh THUIIOBBIE 3aJa4d, CBSI3aHHbIE C OCHOBHBIMU pa3jienamu  (pusmkw,
MCIIOJIb30BaTh (PM3NYECKUE 3aKOHBI P aHAITHM3E U PEIICHUH BOIMPOCOB, CBA3AHHBIX
C poQeCCUOHANTBHOM AEATETBbHOCTHIO;
® BBINIOJIHATH OCHOBHBIE XUMUYECKUE ONEPALIUH, ONIPEIEIATh TEPMOINHAMUYECKHIE
XapaKTePUCTHKN XUMHUYECKUX PEaKIuii U pPaBHOBECHBIC KOHIICHTPAIIMH BEIIECTB,
MCIIOJIb30BaTh OCHOBHBIE XMMHUECKHE 3aKOHBI, TEPMOJIMHAMUYECKHIE CIIPABOYHBIC
JaHHBIE W KOJIMYECTBEHHBIC COOTHOIICHHSI HEOPTraHNUYECKOH XUMUU MPHU PEIICHUN
npo¢eCCUOHATBHBIX 33/1a4;
. BBIOpaTh METOJl pEIICHHS AaHAIMTHYECKOW 3aJauyd KaueCTBEHHOTO |
KOJIMYECTBEHHOI'O aHaJIN3a Pa3IMYHbIX XUMUUECKUX COCTUHEHUN 1 MeXaH UUECKUX
cMeceH;
Bnaoemby:
® METOJaMH MPOBEACHUS PUINIECKUX U3MEPECHUH, METOJJaMU KOPPEKTHOM OLIEHKU
HOTPEIIHOCTEN IPU IPOBEAECHUH (PU3UIECKOTO IKCIIEPUMEHTA;
® TCOPETHUUECKUMU METOJaMH OMHCAHUS CBOMCTB MPOCTBIX U CIIOKHBIX BELIECTB
Ha OCHOBE AJIEKTPOHHOI'O CTPOEHMSI UX aTOMOB U IOJIOKEHHS] B NEPUOANUECKOMN
CUCTEME XMMHUYECKUX IJIEMEHTOB, SKCIIEPUMEHTAIbHBIMU METOJAaMH OTpPEeIICHUS
(U3BUKO-XUMUYECKUX CBOMCTB HEOPTAaHUIECKUX COCTUHEHUH;
®  HaBbIKAMU NPOBEICHHUS CAMOCTOSITEIBHBIX PACUYCTOB M IMPOCKTHUPOBAHUS
PAa3IMYHBIX MEXaHUYECKUX YCTPOMCTB U U3ICIIHM.

B pe3ynbrare 0CBOEHHUS AMCLHUILUIUH (MPEPEKBU3UTOB) 00ydaeMblil JOHKEH
00J1aaTh onpeaeacHHbIMU 0owekyrvmypruovimu (OK) n obwenpopeccuonanbrvimu
(IIK) xomneTeHmsiMu. B wacTHOCTH, 00y4aembIii TOJKEH 001a1aTh:
® KyJbTYpPOU MBIIUIEHUS, CIOCOOHOCTHIO K 0000IIEHUIO, aHAIU3Y U BOCIPHUSATHUIO

uH(pOpMal1, TOCTAHOBKE II€JIN U BBIOOPY MyTeH €€ JOCTUKECHHUS,



® YMEHHEM JIOTUYECKH BEPHO, apTyMEHTUPOBAHO, KOPOTKO U SICHO CTPOUTH YCTHYIO
U MMUCbMEHHYIO Peb, CIIOCOOHOCTHIO JIOTHYECKH MPABMIIBHO 0(OPMUTH PE3YIIbTATHI
MBIIILJICHUS;

® HCTIOJH30BATh OCHOBHBIC MOJIOKEHUS U METOABI COIMAIBHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYUYHbIX W SKOHOMHUYECKMX HAayK MpH PEHICHUH COIHUAIbHBIX U
npodeccruoHanbHbIX 3a/1a4;

¢ paboTtarth ¢ mHGOPMAITHEH B TTI00ATEHBIX KOMITBIOTEPHBIX CETSX;

¢ TIOHUMATh POJIb OXPaHbl OKPY>KAIOIIEH Cpellbl U PAIIMOHAIBHOTO HCIOJIb30BAHUS
IPUPOAHBIX PECYPCOB JIJIsl pa3BUTHS U COXPAHEHUS ITUBUIIU3AIINH;

® BJIaJICTh OJIHUM W3 UHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HUKE PA3TOBOPHOTO;

U UCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (HU3UYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIeCTBA IS
MOHUMAaHUS OKPYKAIOIIEro MUPa U SIBJICHUH MPUPOJIbI;

. CHIOCOOHOCTBIO W TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHIUIUIMH B CBOEH MNpoGdecCHOHANBHOU eATeIbHOCTH,
PUMEHSITH METOIbI MATEMATUYECKOTO aHATTN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO
U DKCIIEPUMEHTATBHOTO HCCIICIOBAHUS;

® UCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPHUPOAEC XUMHYECKON CBSI3U B
Pa3MUYHBIX KJaccaX XWUMUYECKUX COCJUHEHUW [JIi TOHUMAaHUS CBOMCTB
MaTEpHUaIOB U MEXaHU3Ma XMMHUECKHUX MTPOLIECCOB, MPOTEKAIOIINX B OKPY>KAIOIIEM
MUDE;

® [OHMMATh CYITHOCTh W 3Ha4deHHe WHGOpPMAIMU B Pa3BUTHH COBPEMEHHOTO
MH(POPMAITMOHHOTO 00IIECTRA,;

®  OCHOBHBIMH MeETOJaMH cOOpa W TIONyYeHHUs, XpPaHCHHS M TMepepadOTKH
uH(pOpMaIMK, WMEThb OIpeeTCHHbIe MPOoGecCHOHANBHBIC HABBIKU pabOTHI ¢
MIEPCOHAILHBIM KOMITBIOTEPOM;

. MCIIOJIh30BaTh HEOOXOJMMbIE HOPMATUBHBIE JTOKYMEHTHI IO Ka4ECTBY

CTaHAApTU3AIMHU U CepTUDUKAIINN B CBOEH MPOodhecCUOHATBHOU NeATeTLHOCTH.
3. TpeGoBanus K pe3yjabTaTaM 0CBOCHUSN TUCUUIIIHHBI.

B Imponuecce OCBOCHUA JUCHUITIMHBI «I[OHOJIHI/ITQTIBHI)IC rjiaBbl IIPOLCCCOB U
arIrapaToB XUMHYECKOM TEXHOJIOTHM CTYACHTBI T'OTOBATCA K HIPOHU3BOJACTBCHHO-

TEXHOJOTMYECKON JCATCIBHOCTH. B COBOKYIIHOCTH C APYI'UMHU OUCHHUIIIIMHAMHA
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l.
npoduns «TexHonorus u nepepaboTka MoIuMepoBy, B cootBeTcTBUU ¢ PI'OC BO
u OITOIT BO no nanpasienuto noarotoBku 18.03.01 — «Xumuueckasi TEXHOJIOT U
(ypoBeHb OakanaBpuara), NUCIMIUIMHA «JlOTIOJHUTENbHBIC TJIABBI MPOIECCOB U
anmapaToB XMMHUYECKOW TEXHOJIOTHH» HAalpaBjieHa Ha (opMupoBaHue
KoMneTeHuM I1K-16: COCOOHOCTH IJIAHUPOBATh M MPOBOAUTH (PU3HUECKHE U
XUMUYECKHE IKCTICPUMEHTHI, TPOBOIUTH 00pa0OTKYy WX PE3yJIbTaTOB M OICHUBATH
MOTPENTHOCTH, BBIJIBUTATh TUIIOTE3bI M YCTAHABIUBATH TPAHUIIBI WX TPUMEHEHUS,
MPUMEHSTH METOJIbl MAaTEMATHYECKOTO aHAIN3a U MOJICIUPOBAHUS TEOPETHUECKOTO
1 DKCIIEPUMEHTAILHOTO MCCIICIOBAHUS

B pe3yjabTaTe 0cBOEHMS TUCHMIIMHBI CTYIEHT J0JIKEH:

3namow:
® OCHOBBI TEOPHUH NEPEHOCA UMITYJIhCA, TEIJIa U MAaCCHI;
® OCHOBHBIC TPHWHIIMIBI MaTEMAaTHYECKOTO OIMCAHMS TPOIECCOB W aIapaToB
XUMUYCCKUX TEXHOJIOTUH, OCHOBHBIC TPUHIIUIIBI W METOABI MOJICITUPOBAHUS
XUMUKO-TEXHOJOTHICCKUX TIPOIECCOB, BKIFOUAs MaTeMAaTHUECKOe W (U3HUECKOE
MOJIETUPOBAHUE, B T.4. OCHOBBI TEOPUHU OOOOIIICHHBIX IEPEMEHHBIX;
® OCHOBHBIC (DU3UKO-XMMUYECKHE M TEPMOJMHAMHYECKHE CBOWCTBA KUIKOCTEH,
ra3oB U TBEPABIX T€Jl, OCHOBHBIE METO/IbI MX OTPEICTICHUS U pacucTa;
® OCHOBHBIC YpPaBHCHHS W 3aKOHOMEPHOCTH THAPOCTATHKHA W THIAPOIUHAMUKH
KUIKOCTEH M Ta30B; TEIJIOBBIX 1 MACCOOOMEHHBIX MPOIIECCOB
e pe3yJIbTaThl PEIICHUS OCHOBHBIX YypPAaBHCHHH TEIUIOBBIX M MacCOOOMEHHBIX
IIPOIIECCOB TMPUMEHUTEIBHO K TPHUKIAAHBIM HMX 3aJadaM, BKIIFOYAsl TPOIECCHI
BBITIAPUBAHUsA, aOCOPOIMH, TPOCTON MEPErOHKH U PEKTU(DUKAIUU, TPUMEHEHHUE
METO/IOB TEOPHH MMOJ00US NP PEIICHUN TPUKIIATHBIX 3a71a4.
® OCHOBHBIC 3aKOHOMEPHOCTH JIBIKCHUS ABYX(a3HbIX M MHOTO(]A3HBIX MOTOKOB;
® OCHOBBI TCOPHUH TIPOIIECCOB TEIUIONEPEHOCA, BKIIIOYAs MPOIECCHl Mepeaadn

TCINIOTHI TCINIOIIPOBOAHOCTEIO H KOHBCKTUBHOT'O TCHHOO6MeHa;
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1.
® IPUHLMIBI COCTABJIICHUS TEIUIOBBIX OalaHCOB, METOAMKH pacuera CTaTUKU U
KHMHETUKN MPOLIECCOB TEIUIONEPEHOCa, BKIOYAs pPAacdeThl ABWKYIIUX CHI H
CKOPOCTH ITPOTEKaHUS IIPOLIECCOB;
® YCTPOWCTBO M PabOTy OCHOBHBIX THIIOBBIX KOHCTPYKIIMH TEMI000MEHHOM
anmnapaTrypbl; OCHOBbI IIPOEKTUPOBAHUS TEINIOOOMEHHOM ammaparypbl U CHOCOOBI
MHTCHCU(UKAIIMU  TPOILIECCOB  TEIJIOOOMEHA; XapaKTePUCTHKH  OCHOBHBIX
MIPOMBILUICHHBIX TEIUIOHOCUTENEH; MPUMEHEHNE METOJIOB TEOPUHU MOAO0OUS MNpHU
pELIEHNN NPAKTUYECKUX 3aja4 TeII000MEHa;
¢ OCHOBBI TEOPHUH IPOIECCOB MACCONEPEHOCAa B CHCTEMaX CO CBOOOJHON M
HETOJBMKHOW MOBEPXHOCThIO KOHTAKTa (ha3, BKIIIOUAsl MPOLECChl MaccolepeHoca
MOJIEKYJIIPHON ¥ KOHBEKTUBHOU TuDPy3ueil;
® OCHOBHBIE 33/1ayll CTAaTUKH MacCOOOMEHHBIX IMpPOLIECCOB, BKJIHOYAsl MPUHIUIIBI
COCTaBJICHHSI MaTepUAJIbHBIX OalaHCOB, OCHOBHBIE 3aKOHBI U PacdyeT Mexk(a3zHOro
TEPMOIMHAMHUYECKOTO PABHOBECHS], IBHKYIIIMX CUJI IPOLECCOB;
® OCHOBHBIE 33J]a4d U METOJbl pacueTa KMHETHKM IPOLECCOB MacCONEPEHOca,
BKJIFOYasl paCYEThl OCHOBHBIX KHHETHUECKHUX [TOKA3aTENEN MPOLIECCOB;
® IPUHIMIHAIBHOE YCTPOHCTBO MACCOOOMEHHBIX aNapaToB, OCHOBHbIE METObI U
MPUHIUIIBI KX IPOEKTHOTO pacyeTa; MPUMEHEHUE METOO0B MOI00MS IPU pEeUICHUN
IPAaKTHYECKUX 3a7a4 MacCOOOMEHHBIX MPOLECCOB;
® OCHOBHbIE METObl pacyeTa JAMAMETPa U BBICOTHI KOJOHHBIX MacCOOOMEHHBIX
anmnaparos;
® OCHOBHBIE CIIOCOOBI ONTUMM3ALUMU W MYTH TNOBBILIEHUS 3S()PEKTUBHOCTH
MacCOOOMEHHBIX MPOIIECCOB;
Ymemo:
e ompenensTh U PACCUUTHIBATH  OCHOBHBIE  (DU3UKO-XUMHUYECKHE U
TEPMOJMHAMHUUYECKNE CBOWCTBA KUIKOCTEH U Ia30B;
® ONpPENEIATh U PACCUUTHIBATH T'MIPOJUHAMUYECKHE XAPAKTEPUCTUKH JBUKEHUS

KMJKOCTEH U T'a30B;
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1.
® [IPOBOAUTH paC‘IéTBI OCHOBHBIX XdpPaKTCPHUCTUK PA3JIINIHBIX TENI000MEHHBIX
IMpoIcCCOB, BKIIIO4Yas TCIINIOBLIC HAI'PY3KH TEIIOOOMEHHBIX arraaparoB, IBHXXYIIHC

CHUJIBI TIPOIICCCOB TEILIONEpe1aur, KO3 (HUIIMEHTOB TEIUIOOTIaYt M TEILIONICPEIayH;
s MPOBOJIUTH TEIUIOBOM M KOHCTPYKTHBHBIM pPacueThl TETUIOOOMEHHHKOB
Pa3IMYHOr0 Ha3HAYCHUS, IIPOBOJANTH MX MTOBEPOYHBIC PACUCTHI;

e oI0MpaTh HOPMAIM30BAaHHBIC BAapHUAHTHI KOHCTPYKIHMH TEIIOOOMEHHBIX
amnmapaToB IS PEIICHUS MTPAKTHYSCKHUX 33J1a4 TETUI00OMCHa,

® IPUMEHATh BBIYUCIUTEIBHYIO TEXHUKY JUIS BBINOJHEHHUS MPOSKTHBIX 3ajad,
CBSI3aHHBIX C TMPOCKTHPOBAHWUEM ammapaToB ISl IPOBEACHUS  XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB TEIUIO- U MaccoIlepeHoca.

Bnaoemo:

e HaBBIKAMHU MPOSKTUPOBAHUS TEIUIOOOMEHHOT0 00OOPY/IOBaHUS U amnmapaToB JJIS

ITPOBCACHUA MacCOOOMEHHBIX IIPpOLCCCOB;

¢ MCTOJaMH OITHUMH3AIUH PCKUMHO-TCXHOJIOTMYCCKUX ITApaMETPOB ITPOBCACHUA
THUIIOBBIX  XHMHKO-TCXHOJIOTHYCCKUX IIPOOCCCOB H pa6OTI)I XUMHUYCCKOTI'O

000py10BaHUS.

4. Cogepxanue U CTPYKTYpPa AMCUUIIMHBI
Conepsxkanue pa3iaeioB JUCHUILIHHbBI
B Ttabmuime 1 npuBOAUTCS ONMUCAHHWE COJEPNKAHUA  JUCHMIUIMHBI,
CTPYKTYPUPOBAHHOE MO pazjesiaM, C YKa3aHHEeM M0 KaKIoMy paszaeny (Hopmbl
TEKYIIETo KOHTpoJis: 3ammuTa jJabopatopHoit padotel (JIP), xommoxBuym (K),
pyoexusrit koHTpois (PK), rectuposanue (T), kypcoBoit mpoexT (KIT).
OO6mr1ast Tpy10€MKOCTh JUCITUTIIMHBI COCTAaBISAET 3 3aueTHble enuHuiib (108 4.).

Taoauna 1. ConeprxkaHue TUCHUILIMHBI «/l0noJHuTeIbHbIE [JIaBbl MPOILIECCOB U
aHHapaTOB XHMI/IquKOﬁ TCXHOJIOT NN », HepequB OLICHOYHBIX Cpe,Z[CTB nu
KOHTPOJIMPYEMBIX KOMIIETEHIIHI

No Coxaepkanue pazjeiia Ko

Haumenos AP pasit A dopma
pa KOHTPOJIHPYE
5 aHue \oi TEKYIIEeTo
A pasnena KOHTPOJIS
el KOMIIETEHINH
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2 3 4 5
Tennosele | BeimapuBanue. IIK-16 JIP, KI1, 13,
MPOIIECChl | 3aKOHOMEPHOCTH  Ipoliecca U K, T

arraparypa, IpUHIIUIIBI pacueTa
OCHOBHBIX napaMeTpoB
mpoiiecca
Maccooom | AGcopbrusi.  3aKOHOMEPHOCTH IIK-16 JIP, K11, 113,
EHHBbIE | IIporiecca u amraparypa, K, T
MIPOIIECCHI | MMPUHIMIBI pacdyeTa OCHOBHBIX
rapaMeTpoB Ipoiiecca
MaccooOMm | [leperonka u pekTUUKALHA. IIK-16 JIP, K11, J13,
CHHbBIC 3aKOHOMEPHOCTH Tpolecca | KT
MIPOIIECCHI | ammaparypa, MPUHIIKIIEI pacdyeTa
OCHOBHBIX apaMeTpoB
npoiecca

CTpyKTypa IUCHUIIMHBI «/[0MOJHUTEIbHBIE IJ1aBbI POLECCOB U allNapaToOB
XHUMHYECKOH TEXHOJIOT UM
Oo6mast Tpynoeéemkoctsb 3 3.e. (108 yac)

Tabamnna 2.
Bua pabotel Cemectp BCETO
7
O01mas Tpy10eMKOCTH (B 3a4€THBIX €IMHUIIAX) 3 3
OO0mas Tpy10eMKOCTh (B Yacax): 108 108
KonTakTHas pa6ora (B yacax): 42 42
Jexyuu (JI) 14 14
Ilpaxmuuecxue 3anamus (113) 14 14
Jlabopamophwvie pabomut (JIP) 14 14
CamocrosiTeibHas padora: 66 66
IToaroroBka K JIEKIIUAM, KOJUIOKBUYMaM U 16 16
MPAKTUYECKUM 3aHATHAM (MPOopadOTKa yueOHOro
MaTepuasia 1o KOHCIEKTaM JISKITUH U yueOHOoU
JuTEepaType
[ToaroToBka kK TecTUpoBaHUIO (paboTa ¢ TECTaMU U 10 10
BOIIPOCAMH JIJIsI CAMOIIPOBEPKH )
Pemienue 3a1a4 1 ynpaxHEeHUH 110 TeMaM JIEKLUN 20 20
Anmnapatypa Juisl IpOBEACHUS ITpolecca 4 4
BbINIapUBaHus (BbIMApHbIE annapaTbl U
KOHJICHCATOOTBOJIYMKH )
Anmapatypa Uil IpOBEAEHUS MaCCOOOMEHHBIX 6 6
polLeccoB (anmaparsl Uil IPOBEAEHUS IPOLIECCOB
peKTU(UKALUN U IPOCTOM NMEePErOHKN OMHAPHBIX
cMeceil), uX pacueT
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Buy paGoTsr Cemectp BCETO
7
Pabota Hag mpoekTomM 10 10
KypcoBoli mpoexT 3 3
Buja utoroBoro KOHTpoJIst 3a4eT 3a4eT

Taoauua 3. JleKMoHHbIE 3aHATHSA

Ne
/11

Tema

Ilenv u 3a0auu uzyuenus memot: VI3yunThb Npouecc BoITAPUBAHUS
BeimapuBanve. Ha3HaueHnWe M CYIIHOCTh IpoLiECCa  BBIMAPUBAHMSL.
JBrkymas cuna mnpouecca. OZHOKpaTHBIE M MHOTOKPATHBIA MPOLECCHI
BbIIapuBaHusl. OCHOBHBIC THUIIOBBIE KOHCTPYKLMH BBINIAPHBIX aIlllapaToB U
CXEMbl BBINIAPHBIX YCTAHOBOK. MarepuanbHbli W TEIJIOBOW OanaHChl
npoieccoB BbinapuBaHus. [loHaTue o pacnonaraemMoi u 0o0IIEH MOJIE3HOU
pa3HOCTH Temreparyp. Buabl TemmnepaTypHbIX MOTEPh B BBINAPHBIX
YCTaHOBKAX.

Ilens u 3a0auu uzyuenusn memol: VI3yunts npoiiecc BblllapuBaHus
Pacnipenenenne 1osie3HOM  pa3HOCTH  TEMIIEpaTyp  MHOTOKOPITYCHBIX
BBINIAPHBIX YCTAHOBOK IO KopiiycaM. BrimapHsie annapatsl. MeTOIUKH
TEIUIOBBIX PACUETOB U OINpPEAENICHUE TEMIIEPaTyPHbIX PEXKUMOB PabOTHI
BBINIAPHBIX YCTaHOBOK. OCHOBHBIE MPUHIIMIBI MO00pa U ONTUMU3ALMH
paboThl  BBIMAPHBIX  anmapaToB M  YCTaHOBOK. BcmomoratensHoe
o0opynoBanue. OCHOBHbIE  METOJbl  NOBBIMIEHUS  A(PPEKTUBHOCTH
IIPOLIECCOB BhIIIAPUBAHUS

Ilenw u 3a0auu uzyuenun memut: VI3yuuts npoiecc abcopouuu
MaccooOMeHHbIe Tporiecchl.  AOcopOrusi:  (u3uyeckas CyIHOCTh W
Pa3HOBUIHOCTH TpoIecca. 3aKOH paBHOBecus mpu adbcopOmmu. TermoBoit
abdexT abcopbrmu. MarepuanbHbii 0amaHC MPOTUBOTOYHOTO abcopOepa.
VYpaBHeHue paboueli JIMHUM TPOTUBOTOYHOTO abcopbepa. Bmusaue
yAEIBbHOTO pacxoja abcopbeHta Ha rabaputhl ammapara. OrnpezerneHue
MHUHHAMAJILHOTO Pacxoja MOrJIOTUTEIS.

Ienv u 3a0auu uzyuenus memwi: 3yuuts npouecc abcoporumn
:Knaccudukanus a0COpPOITMOHHBIX anmnaparos. KoncTpykiuu
MOBEPXHOCTHBIX, HACAIOYHBIX U TUICHOYHBIX a0copOepoB. Pacuet oCHOBHBIX
pasmepoB ammapatypbl. KoHCTpyKinu 6apOOTaKHBIX

abcopbOepoB. Tumbl Tapenok. Ynciio Tapenok TapenbuaToil KoJaoHHEL. Pacuer
TapeIbuaThIX KOJOHH.

Henv u 3a0auu uszyuenusn mempl: VI3yduTh TPOLECCH TUCTHIUIALNNHA H
pextudukanuu
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I[I/ICTI/IJ'IJ'I}IHI/IH )41 peKTI/I(bI/IKaIII/Iﬂl Ha3HA4YCHUC H (bmnqecmﬂ CYIIHOCTb
IMpOoLCCCOB. HJIJII-OCTpaHI/IH InpuHOUIIa OCYHCCTBIICHUA 3THUX ITPOHCCCOB Ha
AuarpaMme TCMIICpaTypa-coCTaB.

Ienv u 3a0auu uszyuenusa memot: V3yduTh mpouecChl NUCTWIUISALNU U
pextudukanuu

:IIpocrast muctusaiys. BapuanTel oCyIIeCTBICHUS U 001aCTH MPUMEHEHHUS
mporiecca. CxemMa ycTaHOBKH. MarepuaibHblii  OajlaHc — Tpoliecca.
dusnyecKkre OCHOBBI HEMPEPBIBHOM pekTrduKaiuu. CxeMa YCTaHOBKU U €€
npuHIMI padoTsl. O0mMiA MaTepuaIbHbIA OanaHc.

Henv u 3a0auu uzyuenus memor: VI3yunts npouecc pekTuduxkanuu

:CxemMa peKkTU(UKAIMOHHONM YCTAHOBKM HEMPEPHIBHOIO JIEUCTBUS U
OpUHIMI palboThl. MaTepuanbHblii OalaHC BEPXHEM 4YacTH KOJIOHHHBI,
ypaBHEHUE JUHUU PabOYMX KOHIIEHTPALMMA MJIi STOH YacTH KOJIOHHBI.
7. | MarepuanbHblii OajaHC HW)KHEM YacTU KOJOHHBI, YpaBHEHUE JIMHHUU
pabounxX KOHIEHTPAIMU 1J11 3TOU YacTh KOJIOHHBI. M300paxkeHue mpoiecca
HenpephIiBHON pekTudukanuu Ha Y-X nuarpamme. [loctpoenune pabounx
JMHUH, ONPE/IETICHUE TEOPETUUECKOr0 U JEHCTBUTEIBLHOIO YUCIa TapEJIOK.
Anmapatypa Juisi IpoBeJeHUS! peKTU(DUKAIIMN U IPOCTON MEPETOHKH.

4.2 llpakTryeckme (CeMuHapcKue) 3aHATAN

Taoauna 4.
No No Tema 3anatus Kon-Bo
SaHATUS TEMBI qacoB
1 |1. TennoBbIie mporecchl Brimmapusanue 4
['maBa 5 NoNe 1.1 - 1.10
2 [2. MaccooOMEHHBIC AOcopOIus 5
[TPOLIECCHI ['maBa 6 NeNe 6.7 — 6.14
2 | 3. MaccooOMeHHBIE [IpocTast meperonka 5
[TPOLIECCHI ['maBa 7 NeNe 7.1-7.15

Pemenne 3anau I[1aBnoB K.®@., HockoB A.A., Pomankos IL.I'. I[Ipumeps! u 3amauu

0 KypcCy MPOIECCOB U alapaToB XUMUUECKON TEXHOJIOTHUH

4. 3. JIabopaTopHbIe padoThI

Tabauua 3. JlabopaTopHble 3aHATHUS

No Ne Tema 3agaTusa Kon-Bo
3aHATHS] TEMBI 4aCcoB
1 TexHuka 0€30MacHOCTH N3yueHue TeXHUKH 2

0e30I1acHOCTH MpU padboTe B
n1abopaTopru MPOIECCOB U
anmnapaToB XUMUYECKOU
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TEeXHOJIoTuH (2 Jaca)
2. [TemoBsle mpoOLECCHI Brimapusanue 6
3. MaccooOMeHHbIE [IpocTas neperonka OuHapHOMN 6
[TPOLIECCHI cMecH

4.4. Tembl I KypCOBOI0 NPOCKTHPOBAHUS
1o npeamery «/lonmoJHUTEILHBIE IJ1aBbI IPOLECCOB U ANNAPATOB

XMMHUYECKOH TeXHOJIOTHI) CTYACHTOB 4 Kypca

iﬁ[ Tema

1. | Pacuet abcopOepa /1715 U3BJI€UEHUSI aMMHUaKa 13 ra30Boil cMecu

2. | Pacuer abcopOepa 115t U3BJIEUEHUS] CEPHUCTOTO ra3a U3 ra3oBoi cMecu

3. PacyeTr 0IHOKOPIIYCHOI'O BBIIIAPHOIO amnapara it KOHUEHTPUPOBAHUS
pacTBOpa HUTpaTa HATPUs

4. | Pacyet KOXKyXOTpyOHOTr0 TEIJIOOOMEHHUKA U1 KOHACHCALUN METaHOoJIA.

5. | Pacuer K0>KyXOTpyOHOI0 TEIIIOOOMEHHUKA AJIs1 OXJIaKICHUS OeH301a.

6 Pacyer pexTu(hUKaMOHHON KOJOHHBI Ul pa3esieHus CMECH XJI0podopm-

" | 6enszon

7. | PacueT TemooOMeHHNKA «TpyOa B TpyOe» /uisi HarpeBa OeH301a

g Pacuer 0HOKOPITYCHOTO BBITAPHOIO amnmapara sl KOHUEHTPUPOBAHHUS
pacTBOpa eKO0ro HaTpa

9 | Pacder nmeHHOro ra30npoMBbIBATENS I OYMCTKH ras3a OT IbUIH

10 | PacueT CylmMiIKy € O B3BELIEHHBIM CJIOEM JJIsS CYIIIKA MOKPOIO MECKa

" Pacuer pekTupUKallMOHHON KOJOHHBI JUJISl pa3/ieJIeHUusi CMecH O€H30I -
TOJIYOJI

1 PacueT k0XyxoTpyOHOTO TENI000MEHHUKA ISl HArPEBA pacTBOpa
TUAPOOKUCH HATPUS

. 4.5. CamocTosiTe/IbHOE H3yYeHHe Pa3/1e10B IUCIUILINHBI

No Bormpocsl, BBIHOCHMBIE HA CAMOCTOATEIBHOE U3YUECHHUE Kou-Bo
pasne 4acoB
ja
1 [[loaroToBka K JEKIMIM, KOJUIOKBUYMaM U MIPAKTUYECKUM 16
3aHATHAM (MPOpadOTKa yueOHOTO MaTepuala Mo KOHCIIEKTaM
JIeKIMiA U yaeOHO TuTepaType
1. [[loaroroBka K TeCTUpOBaHUIO (paboTa C TECTAaMHU U BOIIPOCAMU 10
TSI CAMOIIPOBEPKH )
2. |Pemienue 3a7a4 M ynpaKHEHUH 110 TEMaM JIEKLIHH 20
3. |Anmaparypa aJis NpoBeJIeHHs Ipoliecca BhITapyuBaHUs 4
(BBIMAapHBIE anmapaThl U KOHAEHCATOOTBOAYHUKH )
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4. |Anmapatypa AJig IPOBEACHHS] MaCCOOOMEHHBIX MTPOLIECCOB 6
(ammapathl Ak MPOBENCHUSI MPOIIECCOB PEKTU(DUKAIINH U
POCTOM MEPErOHKN OMHAPHBIX CMECEi), X pacyer

5.  [KypcoBoe NpoeKTHpOBaHUE 10

5. OneHOYHBIE MATEPHUAJIBI VISl TEKYHIEro U py0e:KHOro KOHTPOJIst
ycneBaeMOCTH M IPOMEKYTOYHOM aTTecTaAluH

@OpMBI KOHTPOJIA IO JUCHUIIMHE "JlOTIOMHUTENBHBIE TJ1aBbl MIPOLIECCOB U
anmnapaToB XMMUYECKOW TEXHOJIOTMU' ONpPEAEIAIOTCS B COOTBETCTBUU C YUEOHBIM
IUIaHOM 00pa30BaTeNIbHOM IpOrpaMMbl M B COOTBETCTBUU C JAECHCTBYIOLIUM
[TonoxeHnueM o 0aIBHO-PEUTUHIOBOM CHCTEME OLICHKH YCIIEBAEMOCTHU CTYAECHTOB
KBI'Y: TectupoBanue, KOJIOKBUYM, 3a4€T.

KoHeunbiMH pe3ynbTaTaMyd OCBOCHHS MPOrPaMMbl AUCIUIUIMHBI SBIISIIOTCS
c(hOpMUpPOBAHHBIC KOTHUTHUBHBIC JECKPUNTOPHI «3HATHY, «YMETbY», «BIAJACThHY,
pacluCcaHHbIe IO OTJIEIbHBIM KOMIETCHINAM. POPMUPOBAHUE 3TUX JECKPUIITOPOB
MIPOUCXOJUT B TEUEHHE BCEr0 CEMECTpa IO 3TalmaM B paMKax pa3IMYyHOIO BHJA
3aHSATUNA U CAaMOCTOSATEIIBHOU pabOTHI.

B xone n3yueHus AUCUUILTMHBI TPELYyCMATPUBAIOTCS MeKyuwjuil, pyoeicHblil
KOHMPOb U RPOMENCYMOUHAA ammecmayui.

5.1. Ouenounvie mamepuanvt 011 mMeKyuweco0 KOHmpoas. llenv mexywezo
KOHmMpoOJsi — OIICHKAa pe3yJbTaToB pabOThl B ceMecTpe U obecredyeHue
CBOEBPEMEHHON OOpaTHOM CBA3M HJisi KOPPEeKUUU OOy4YeHHMs, aKTUBU3ALMH
CaMOCTOSTENbHON paboThl oOydaromierocs. OOBEKTOM TEKYIIEro KOHTPOJIS
ABJISIFOTCSI KOHKPETU3UPOBAHHBIE pe3yJIbTaThl 00yueHUs (yueOHbIE JOCTUKEHUS) IO
JUCLUTLUIAHE.

Texywyuii Konmpoap yCueBaeMOCTH OOECIeunBaeT OICHUBAaHHE XOJa OCBOCHUS
JUCIUIUIMHBL «J{OMOJIHUTENbHBIE TJaBbl MPOLIECCOB W aNlaparoB XUMUYECKON
TEXHOJIOTUW» U BKIIIOYAET: OTBETHI HA TEOPETUUYECKUE BOMPOCHI HA MPAKTUYECKOM
3aHSTHH, PEIICHUE MPAKTUYECKUX 3a/1a4 U BHIMIOJHEHUE 3aJaHUN Ha IPAKTUYECKOM
3aHSITUU, CAMOCTOSITENIbHOE BBINOJIHEHUE WHJUBUAYAIbHBIX JAOMAIIHUX 3aJaHui

(HampuMep, pelieHue 3aj1ad) ¢ OTYETOM (3aIIUTOI) B yCTAHOBJIEHHBIN CPOK.
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1.

Pe3ynbrarsl paboThl CTyIeHTa KOHTPOJIUPYIOTCS MPENoIaBaTeeM U YUUTHIBAIOTCS
Ipu arTecTauu cryaeHTa. [Ipu 3ToM mpoBOASTCS: TECTUPOBAHUE, IKCITPECC-OMPOC
HA CEMUHAPCKUX 3aHATUSIX, TPOBEPKA MUCbMEHHBIX PaboT

5.1.1. Bonpocwel no memam oucyuniunsl «/JononnumensHvie 21a6bl NPOUECCOBU
annapamoe Xumuuecko npoMoulut1eHHOCHII)

1.BemmapuBanue. HazHaueHne u CymiHOCTB Ipouecca BblIapuBaHus. JIBrokymias
cuJla mpoliecca.

2.OTHOKpATHBII 1 MHOTOKPATHBIN MPOLIECCH BHITAPUBAHUS.

3.OCHOBHBIE THUTIOBBIE KOHCTPYKIIMU BBIAPHBIX allapaToB M CXEMbl BBIMAPHBIX
YCTaHOBOK.

4 MarepualbHblii M TEIJIOBOM OajaHChl IMpoleccoB BblmapuBaHus. [loHsTHe 0
pacnoJiaraeMoii 1 0011€eil MO0JIe3HOI pa3HOCTH TEMIIEPATYP.

5.Bunpl TeMmepaTtypHbIX IOTEph B BBINAPHBIX YCTaHOBKax. Pacmpenenenue
MOJIE3HOM pPAa3HOCTU TEMIEpaTyp MHOTOKOPIYCHBIX BBIAPHBIX YCTAHOBOK IIO
KOpITycam.

6.AGcopOrus: ¢u3uyeckass CYIIHOCTh W Pa3HOBUIHOCTH IIporiecca. 3aKoH
paBHOBecust Tipu abcopbuuu. TemnoBoil 3ddexT abcopOuuu. MarepuanbHbIi
OayaHCc TPOTHBOTOYHOTO abcopoepa.

7. YpaBHeHue paboyeil TMHUU MPOTUBOTOYHOTO abcopbepa. Biausinue yneabHoro
pacxoja abcopOeHTa Ha rabapuThl anmnapara.

8. Knaccuduxkanus abcopOrimoHHbIX anmaparoB. KOHCTpYKITMY MOBEPXHOCTHBIX U
HacaJI0YHBIX abcopOepoB.

9. Knnaccudukanust abcopOUUOHHBIX anmnapaToB. KOHCTpyKIIMM HacaOYHbIX U
O0apOoTaxkHbIX a0copOepoB. THrbl Tapenox.

10. Inctumnanus v peKTUHUKAIUS: Ha3HAYeHNEe U PU3NIECKasi CYIIHOCTh
npoueccoB. MmocTpanus NpuHIUIIA OCYIIECTBICHHS 3TUX MPOLIECCOB Ha
auarpamMme TeMIepaTrypa-cocTasB.

11.IIpoctast nuctusuIsuUs. BapuaHThl OCYyIIECTBICHUS U 00JIaCTH TPUMEHEHUS

nporecca. CxeMa ycTaHOBKUA. MaTtepuanbHbIil OanaHc mpoliecca.
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1.

12. ®u3uveckue OCHOBBI HEMPEPHIBHOM pekTuukanuu. Cxema yCTAaHOBKH U €€
npuHIMNI padoThl. OOMIKKA MaTepuaibHbIA OanaHc.

13. Cxema pekTu(hUKaMOHHONW YCTaHOBKU HENIPEPBIBHOIO AEUCTBUS U €€
MPUHLINI paboThl. MaTepuanbHbIid 6aaHC BEpXHEH YacTH KOJIOHHBI, ypaBHEHUE
JMHUM pabouMuX KOHIIEHTPALUH ISl 3TOM YacTH.

14. Cxema pekTu(UKAIMOHHONW YCTaHOBKU HENPEPBIBHOTO AEUCTBUS U €€
MPUHIINI paboThl. MaTepuanbHblid OalaHC HUYKHEH YaCTH KOJIOHHBI, YpaBHEHHE
JUHUM pabouMX KOHIEHTPALUI ISl 3TOM YacTH.

15. M300paxkeHue mnpoiiecca HeNpepbIBHOM peKTUPUKaLKK HAa Y -X AuarpaMmMme.
[TocTpoeHune pabounx JIUHUM, ONPEIeTEHUE TEOPETUUECKOTO U JEHCTBUTEIBLHOTO

qnciia TapCJOK.

Kpurtepun (popmMupoBaHusi OLEHOK YCTHOIO OIIPOCa

VYCTHBIN ompoc SABISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHUUN
oOyuaromierocss mno aucuumuinHe «lIpoueccbl M anmaparbl  XHUMHYECKOU
TEXHOJIOTUW». Pa3BEPHYTHIA OTBET CTYACHTa JIOJDKEH IMPEACTABISTH COOOM
CBSI3HOE, JIOTHYECKH [TOCIIEJOBATEILHOE COOOIIEHOME Ha TaHHYIO TEMY,I10Ka3bIBaTh
€ro YMEHHE IPUMEHSATH ONPEAECIEHUS.

B pesynbraTe ycTHOTO omnpoca 3HaHHUS OOYYaroIIerocsi OLUEHUBAIOTCS IO
CIEYIOIECH IIKaJIE:

8 0annoB (32 OJJHY KOHTPOJIBHYIO TOUKY) CTABUTCS, €CJIM O0yUaIOLTHIiCs:

- TIOJJHO W3Jara€T W3y4YEHHbIM MaTepuas, JIaeT IMPaBWIbHOE OIPEACIICHHUE
HNOHATHUSM Kypca
- M3J1araeT MaTepHall HOCIEA0BATEIBHO U MPAaBUIBHO
- 0oOHapy>KMBaeT MOHUMAHUE MaTepuasa, MOXET 000CHOBATH CBOM CYKJICHUS,
MPUMEHUTD 3HAHUA Ha MPAKTUKE, IPUBECTH HEOOXOIUMBIE TPUMEPHI
7 0a1J10B CTAaBUTCS, €CIU OOYYAIOIIMIICS TaeT OTBET, YJIOBJIETBOPSIONINI TEM Ke
TpeOOBaHMSIM, YTO U Ui Oaia 8, HO JomyckaeT 1-2 omuOKH, KOTOphIE caM Ke

HUCHPABJIACT, U 1-2 HCA04YCTAa B IIOCICAOBATCIbHOCTH U3JIOKCHUA
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l.
5 6aanoB crtaBUTCA, €ciii OOydaromuiics OOHApY)KMBAeT 3HAHWE W TOHUMAHUE
OCHOBHBIX TIOJIO)KEHUH TaHHOUW TEMBI, HO:
- M3JIaraeT MaTepuai HeTOJIHO | JOMYCKAeT HETOYHOCTH B ONPE/ICIICHUN TTOHSITHI
- HE yMeeT JIOCTaTOYHO TIyOOKO M JOKa3aTeIbHO OOOCHOBATH CBOU CYXKICHUS U
IPUBECTU MTPUMEPHI
- M3JIaraeT MaTepuas HeMocClIeJ0BaTeIbHO
0 0a/U10B CTAaBUTCS, €CJIM O0y4JaroLIUiCs OOHAPYKMBAET HE3HAHKE OOJbIIEH YacTH
COOTBETCTBYIOIIETO pa3jiella M3y4aeMoro marepuaia, JONMyCKaeT OIIMOKA B

(dopMynrpoBKax

5.1.2. OueHno4nbie MaTepHAaJIbl ISt CaMOCTOSATeIbHOU padoThI
o0yuaromerocsi, KOHTpoupyembie komnereHiuei I[IK-16 (TunoBbie 3agaun)

Ilepeuens TunoBbix 3amau  (CM. pazzgen 4.2.) chopMuUpOBaH B COOTBETCTBUU C
TEMaMH JUCLUIUIMHBI U TEMATUKON IPAKTUYECKUX 3aHATHU

Memoouueckue pekomeHnoayuu no peuieHuro 3a0au

[Tocne 03HaKOMIIEHMS C TEMOU JIEKIINH, CTYJAEHT PEIIAET IPUMEPHI U 33/1a4H,
3aKperuIsis CBOM 3HaHMA IO Teme. JUIsg YCIEIHOro 3aKperuieHus Marepuana
CTYJCHT JIOJDKEH HAYYUTBHCS MOJB30BaThCA COOPHMKOM MPUMEPOB U 3anad [3], B
KOTOPOM UMEOTCH:

- OCHOBHBIE (DOPMYIIBI JI PACUETOB,

- HOMOIpaMMbl U JWarpamMMmbl, 3HAUUTENBHO OOJEryaronume pacyerbl [0
CJIOKHBIM (pOopMyJIiaMm,

- Tabnuibl € HEOOXOAMMBIMH [JISi PAacyeTOB CBOMCTBAMU XUMHYECKUX
COEIMHEHMI B ra30BOM, KUIKOU U TBEpA0H (hopme,

- OCHOBHBIE IIapaMETPhbl Pa3jIMYHBIX aIllapaToB, NPUMEHAEMBIX B XMMHUYECKOU
TE€XHOJIOTUH.

B 3aBucumocTu ot pasaciia AMCHUIIIIMHBI U ITOATOTOBJICHHOCTU CTYACHTOB
MOJKHO HUCITIOJIb30BATh JIBa ITyTH:
- JdaBaTb OIPCACIICHHOC KOJIUMYCCTBO 3aJad AJId CaMOCTOATCIbHOIO PCIICHUA,
PaBHBIX 110 TPYAHOCTH, a OLCHKY CTaBUTb 3a KOJHWYCCTBO PCIOCHHBLIX 34

OTIpPEICIICHHOE BPEeMsI 3a/1ad.
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l.
- - BBIJIAaBaTh 33JIaHMs C 3aJa4aMU Pa3HOM TPYAHOCTH M OIEHKY CTaBHTh 3a
TPYJAHOCTH PEIICHHOU 3a/1a4u.

[To pe3ynbpTaTam caMOCTOSITEILHOTO PEIICHHUS 3a4a4 CIEIYET BBICTABISATH 110
KaKJIOMY 3aHSITHIO OIICHKY.

Kpumepuu popmuposanusn oyenok no 3a0anuam 0ia camocmoamenbHoll
pabomul cmyoenma (munoesie 3a0auu):

«omauunoy (6 OamioB) - oOydvarouuiics mMoka3zal TIyOOKHWe 3HaHUS
Marepuana IO TIOCTaBJICHHBIM BOIPOCaM, T'PAaMOTHO, JIOTHYHO €ro HW3Jaraer,
CTPYKTYPUPOBAI U JETATU3UPOBA UHPOPMAIIUIO, U30€rasi MpPOCTOr0 MOBTOPEHUS
uH(popmManuu U3 TekcTa, MHGOpMAaIMs MNPEACTaBlIeHAa B MEpepadOTAHHOM BHJIE.
CB00O0HO UCTIOJIB3YET HEOOXOIUMbIE (POPMYIIBI PU PEILICHUH 33]1aY;

«xopowoy (5 6aoB) - 00yJarOUUICs TBEPIO 3HAET MaTepUall, (PaMOTHO €ro
M3JIaraeT, He TOIMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN B MPOIIECCE PELIECHUS 3aa4;

«yoosiemeopumenvroy (3 6amna) - o0yJaronuicss UMeeT 3HaHUsI OCHOBHOTO
Marepuaia 1o MOCTABJICHHBIM BOMPOCaM, HO HE YCBOMWJ €ro JieTajei, JOIMyCKaeT
OTJICTTbHBIC HETOYHOCTH TIPH PEIICHUH 3a]1a4;

«Heyooenemeopumenvro» (MeHee 2 OaIOB) — OOyYarOIIMIACS JOIMYCKaeT
rpyObie OIMOKU B OTBETE HA MOCTABIEHHBIE BOMTPOCHI U TIPH PEIICHUH 3a]1a4
5.2. Ouenounvie mamepuavl 01s pyoeHcHO20 KOHMPOA.

Pyb6eorcnviti  xonmpons  ocyliecTBisieTcss 1o Oojee WM MEHee
CaMOCTOSITENIbHBIM paszielaM — Y4eOHBIM MOJIYJIsAM Kypca W TMPOBOAMUTCS TIO
OKOHYAHMHM HW3Y4YEHHUsS Marepuana MOIYJs B 3apaHee YCTaHOBICHHOE BpeMs.
PyOexxHbIli KOHTPOJL MPOBOAUTCS C IETBI0 OMPENETICHUS KauyecTBa YCBOCHHS
MaTepuaia ydyeOHOro Moayis B IeioM. B TeueHue cemecTtpa MpOBOAUTCA Mpu
mMaKkux KOHMpPOJIbHbHIX MEPONPUAMUI NO CPDAPUKY .

B kadectBe (hopm pyOeKHOTO KOHTPOJIS MOYKHO HCIIOIh30BaTh TECTUPOBAHKE
(MMChMEHHOE WM KOMITBIOTEPHOE), MPOBEeHNE KOJUIOKBUYMAa WM KOHTPOJIBHBIX
pabot. BeinonHsiemblie pabOThI TOKHBI XPAHUTHCS Ha Kadeape B TECUEHUU y4eOHOTO

rojia u 1o TpeGOBaHHUIO MPEIOCTABIATHCA B Y IPAaBIEHUE KOHTPOJIS
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1.

KauecTBa. Ha pyOexHbIE KOHTPOJBHBIE MEPOIMPHUITHS PEKOMEHIYETCSI BHIHOCHTH
BECh IPOTrPaMMHBIN MaTepual (Bce pa3/esbl) Mo AUCIUILIUHE.

5.2.1. Quenounvie mamepuanvt 011 KOJAIOKGUYMOE: (KOHMPOUpyemas

kKomnemenuus INK-16)

1.BemmapuBanue. HazHaueHne u CymiHOCTB Ipouecca BbllapuBaHus. [[Brkymas
cuina mnpouecca. OIHOKpAaTHBIM W MHOTOKPATHBIM MPOIECCHl BBIMAPUBAHMSL.
OCHOBHBIE TUIOBBIE KOHCTPYKIIMHM BBIMIAPHBIX allapaToB U CXEMbl BBIMAPHBIX
YCTaHOBOK.

2.MarepuanbHblii U TEIUIOBOM OanaHChl MPOIECCOB BbiapuBanus. [loHsTHE 0
pacnoyiaraeMoii 1 oOLIel MOJe3HOM pa3HOCTH Temreparyp. Buabl temneparypHbIx
MOTEPh B BHIMAPHBIX yCTaHOBKAX. Pacmpesenenre moie3Hoi pa3HoCTH TeMIIepaTyp
MHOTOKOPITYCHBIX BBIMTAPHBIX YCTAHOBOK MO KOPITyCaM.

3.Bommapapie  anmapaThl. METOOUKHM TEIUIOBBIX pAacue€TOB H  OMpPEIEICHHE
TEMIIEPaTypPHBIX PEKUMOB PabOTHI BHITIAPHBIX YCTAaHOBOK. OCHOBHBIC TPHUHIIUIIBI
nondopa MW ONTHUMH3alUU PpabOThl BBIMAPHBIX AaNlapartoB H  yCTaHOBOK.
BcnomoratensHoe 00OpyIOBaHUE. OcHoBHBIE METO/IBI TTOBBIIIICHUS
3¢ (PEKTUBHOCTHU TIPOIIECCOB BhITAPUBAHUSI.

4. AGcopOuusi: pusnueckast CyIHOCTh U pa3HOBUIHOCTH TIpoIiecca. 3aKoH
paBHOBecus mpu abcopOuuu. TermoBoit addexT abcopOuun. MarepuanbHbIN
OayiaHC POTUBOTOUHOTO abcopoepa.

5.¥YpaBHeHue paboyeil TMHUY MPOTUBOTOUHOTO abcopbepa. Biausinue ynensHOTo
pacxoja abcopbeHTa Ha rabapuThl anmapara.

6.Knaccudukanus abcopOLMOHHBIX arnnapaToB. KOHCTpYKIIMK MOBEPXHOCTHBIX U
HacaJI0YHBIX a0copOepoB.

7.Knaccudukamnus abcopOIMOHHBIX arnmnapaToB. KOHCTpyKIIMKM HaCaIOYHBIX U
O6apOoTakHbIX abcopOepoB. THUIIBI TapeIIOK.

8. AucTUisIuus U peKTU(PUKALUSA: Ha3HaYeHHE U (PU3HUECcKasi CYIIHOCTh
nporueccoB. WimocTpaius npuHIuna OCyecTBICHHS 3TUX MPOLIECCOB HA

JuarpaMMe TeMIeparypa-cocTas.
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1.
9.1IpocTas aucTrsAus. BapuaHThl OCyIIeCTBICHHS U 00JIaCTH TPUMEHEHUS
nporuecca. CxeMa ycTaHOBKU. MaTepualnbHbIil OanaHc mpolecca.
10. ®u3nyeckue OCHOBBI HEMPEphIBHOM pekTudukanuu. CxeMa yCTaHOBKH U €€
npuHIUI padoThl. OOIIMI MaTepHaNbHBIN OalaHC.
11 Cxema pexTu(prKaMOHHON YCTaHOBKH HETIPEPHIBHOTO JIEHCTBUS U €€ TPUHITUIT
paboTel. MarepuanbHbIi 0agaHC BEpXHEW YaCTH KOJIOHHBI, YpaBHEHUE JTUHUU
pabounx KOHIICHTPAIUN JJIs1 3TON YaCTH.
12.Cxema peKkTU(PUKAITMOHHON YCTAaHOBKU HEMPEPHIBHOTO JACHCTBUS U €€ IPUHITUTT
paboThl. MatepualibHblii O0ajaHC HUXKHEHN 4acTH KOJIOHHBI, YpaBHEHUE JIMHUU
pabounX KOHIIEHTpaIUi JIsl ITOU YacTH.
13. U300paskeHue nporecca HempephIBHOM pekTudukanuu Ha ¥Y-X quarpaMmme.
[TocTpoeHune pabounx JTUHUMI, OIPEIETIEHUE TEOPETUUECKOTO U JEHCTBUTEIBLHOTO
YU CJIa TAPEIIOK.

KpuTtepun oneHuBanusi pe3yJibTaToOB KOJJIOKBHYMA

OneHka
HEYJIOBJICTBOPUTEIL | YAOBIETBOPUTE XOpOILIIO OTJINYHO
BHO IBHO 6 6ann0B 8 6anuioB
2 dangaa 4 d6anaa
Crynenrt He 3Haer | CTyaeHT Crynenr xopomo | CTyaeHT B
3HAYUTEITbHON MOBEPXHOCTHO |3HAeT  MaTepual, | MOJHOM o0beMe
YacTU  BOIIPOCOB, | 3HAET BOMPOCHI | [PAMOTHO W MO | 3HAET MAaTepuall,
JOITYCKAET KOJUIOKBUYMA, | CYILLECTBY rPaMOTHO U MO
CYLIECTBEHHBIE JIOITYCKAET W3JIaract €ro, | CylecTBY
OMMUOKU B OTBETax | HETOUHOCTU B | JOIyCKas W3JIaraeT €ro, He
Ha BOMIPOCHI. OTBETE Ha | HEKOTOPBIE JOITyCKast
BOITIPOC HETOYHOCTH B | CYIIECTBEHHBIX
OTBETE HA BOMPOC. | HETOYHOCTEH B
OTBETE Ha
BOIIPOC.

5.2.2. OuenouHble MaTepuabl: THIIOBBIE TeCTOBBIE 3aIaHNSI MO JUCIIUIJIMHE

Hns TecTupoBaHWsl COCTaBJICHBI TECTOBBIC 3aJaHHS, KOTOpbIE BKIIOYCHBI B
KOHTPOJIMPYIOIIYIO TMPOTpaMMy, CO3IaHHYI0O Ha 0a3e aJanTHBHOH CpEJbI

tectupoBanus (ACT). ACT (apantuBHas cpella TECTUPOBAHUS) B HACTOSIIIEE
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1.
BpeMs IMPOKO BHeApsieTcs Llentpom tectupoBanus npu PeaepajibHOM areHTCTBE
oOpazoBanust P®. HMmerorcs axkThl cJauyd — TPUEMKH aTTECTAllMOHHBIX
[IEJarOTMYECKUX U3MEPUTEIBHBIX MAaTEPUAIIOB U1l KOMIIBIOTEPHOI'O TECTUPOBAHHUS
10 JUCLUIUIMHE «JlOMOJHUTENBHBIE TJIaBbl IIPOLIECCOB U AIlllapaTOB XMMUYECKOU

TCXHOJIOTUM

IHosHbII NepeYeHb TeCTOBLIX 3aAaHuii npeacrasied B UXUb OPO
OO0pa3ubl TecTOBBIX 3a/1aHUil (KOHTpoJMpyemasi komnerennus [1K-16)

1. 3aHI/IIHI/IT€ HOMCD H3 Ta6J'II/IHI>I, COOTBGTCTBYIOIHI/Iﬁ 3HAYCHUIO /1 B YpaBHCHHU
Dypbe dQ = - - (0 1/ On)- dF ~d v ####

KOJIMYECTBO TeIlJIa, [IepeaaBaeMoro TerjionpoBoAHOCTbIO

IMOBEPXHOCTDb IIepeaJavu TellJia TENJIOIIPOBOAHOCTbIO

BpeMA TEIJIOBOI'O nponecca

KO3 PUILMEHT TEMJIOMPOBOAHOCTH

Ul | (W

rpafiveHT U3MEeHEHUs TeMIlepaTyphl 10 HOpMaJIr

+:4

2. ITonoGHoe mpeoOpazoBaHre ypaBHEHUI ABUKEHUS U HEPA3PHIBHOCTH MTOTOKA
IUTSL clTydasi yCTAHOBUBILIETOCS PeXUMa MIPUBOJIUT K 3aBUCUMOCTH MEXIY
CJIEIYIOIIMMU KpUTEpUsIMU nioaooust: f (###, Eu, Re ) = 0

+: Opyn

+: Fr

3. JIleBas 4acTh ypaBHEHUSA
dQ = - AdF drt (0t/00) = a (tem - tx) dF dt
- OJTHO M3 BbIpaxkeHu quddepeHnanibHOro nepeHoca Termia
+: TEIJIONIPOBOJHOCTBIO
: KOHBEKIIUEN
: JIy4YEUCITyCKaHUEM
: TEIUIONEpeEnave

4.IIpaBas 4yacTh ypaBHEHUS
dQ = - A1 dF drt (0t/00) = a (tem - tx) dF dt
- OJIHO U3 BBIPAKEHUH MepeHoca Teria

-: KOHBEKIUECHU

-: TETJIOMPOBOHOCTHIO

-: Ty4E€UCIyCKaHUEM

+: TeruiooTHAUEN
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5.Beipaxkenue Nu = f (Pr, Gr, Fr, Eu, Re) - 3TO KpUTEpUAIIBHOE YPAaBHEHUE JJISI

### TPOIIECCOB
+: TEIJIOBBIX

6. Ha cxeme npejictaBiieH BepTUKAIBbHBIN BhIMAPHOM anmnapar ¢ BHyTpeHHEH
HarpeBaTeJIbHONM KaMepou U LICHTpAIbHOU ### TpyOoii

!

+: HUPKYJISIIIMOHHOU

a0k bl
oacméan

Kpurepumn onieHnBanus pe3yjbTaTOB TeCTHPOBAHUSA

Orenka
HEYJIOBJIETBOPUTEIIBHO | YAOBIETBOPUTEIBHO | XOPOLIO OTJIUYHO
0 6a10B 3 damaa 4 6ana 6 0as10B
Menee 50 % npasunbHO | 50-70% npaBuiibHO | 71-85% 86-100%
BBITIOJTHEHHBIX 3aJaHUH. | BBIIIOJTHEHHBIX MIPABUIBHO MPABUIBHO
3aJaHuH. BBITIOJTHEHHBIX | BBITIOJIHEHHBIX
3aJaHuN. 3aJaHUM.

Kpumepuu oyenuganun Kypcoeo2o npoexkma (MemoouuecKue yKazanus no

6bINOIHEHUI) KYPCOBO20 NPOEKMA CM. pazoein 7)

Breimonnenue KYpCOBOI'O IIPOCKTA CKIAAbIBACTCS M3 HCCKOJIBKHMX 3TaIlOB: aHAJIM3

JUTCPATYPHBIX W MHBIX HCTOYHHKOB I/IH(bopMaHI/II/I, COCTaBJICHHC IIJIaHA pa6OTBI,
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l.

pacueT OCHOBHBIX MapaMEeTpOB allapara, HamucaHhue U opopmiieHHe pabOThl U
YyepTeKel, 3aluTa KypcoBOro nmpoeKTa.

3aBepIlleHHbI KYypCOBOM MPOEKT 3a HENEI0 J0 3allUThl MPE/ICTaBIIACTCS
CTYJIEHTOM PYKOBOJUTEIIO, KOTOPBIN pelIaeT BOIPOC O JOIYCKE CTYJIEHTA K 3allUTe
KypCOBOT'O MPOEKTA..

Pe3ynbTathl 3a1IUTHI KypCOBOTO pOeKTa OLICHUBAIOTCS
I GepeHIUPOBAHHON OTMETKON («OTIMYHO», «XOPOIIO», «YyIOBICTBOPUTEIb-
HO»), KOTOpAasi 3alIChIBACTCS B BEIOMOCTh M 3a4CTHYIO KHIKKY CTy/eHTa. OleHKa
«HEYJOBJIETBOPUTEIBHO» MPOCTABIIAECTCS B HK3aMEHALMOHHYIO BEIOMOCTH, B
3a4CTHYIO KHI>KKY HE BHOCUTCS.

HCYAOBJICTBOPUTCIIBHO
MeHee 61 O0as1a HpOGKT BBIIIOJTHCH HC B COOTBCTCTBHU C YTBCPKICHHBIM IIJIAHOM,

HE PACKPBITO Co/epKaHUe Kaxaoro Bomnpoca. CTyJeHTOM HE clieJlaHbl BBIBOJBI 110
Teme paboThl. ['pyObie HegocTaTku B opopmieHun padboTsl. [Ipu 3amure npoekta
CTYJIEHT HE BJIAJEET MaTepUaIoM, HE OTBEYAET HA BOIPOCHI.

yIOBIIETBOPUTEIIBHO

61-80 6a/1710B IIpoeKT BBIIOIHEH B COOTBETCTBUHM C YTBEPKACHHBIM IIIAHOM, HO HE MOJHOCTBIO

PacKpBITO Cofiep kaHue Kax10ro Borpoca. CTyIeHTOM He cieJIaHbl COOCTBEHHBIE BBIBO/IBI 110 TEME
npoekta ['pyOble HenocTtaTku B odopMieHuH pabothl. Ilpu 3ammre mpoekTta cTyneHT ciabo

BJIaACCT MAaTCpraIOM, OTBEYACT HEC HA BCC BOIIPOCHI.

XOpOLIO
81-90 6annoB IIpoeKT BBINOIHEH B COOTBETCTBUH C YTBEPKICHHBIM IUIAHOM,
MOJIHOCTBIO PACKPBITO COJIEpKAHUE KaKA0ro Bonpoca. HezHauurtenbHbie
3aMeuaHus K opopmiieHuro mpoekra. Ilpu 3amure npoekTacTyAeHT BlIaaceT
MaTEepUajIoM, HO OTBEYAET HE HA BCE BOMPOCHI
OTJINYHO

91-100 6a/1710B IIpOeKT BHINOIHER B COOTBETCTBUH C YTBEPIKIAEHHBIM IIAHOM, MOJHOCTBIO

PacKpBITO CoiepKaHKUE KaXKIOro BOIPOCa, CTYAEHTOM CPOPMYIUPOBaHbI COOCTBEHHbIE

apryMEHTHPOBAaHHBIE BBIBOJIBI IO TeMe MpoeKkTa. OdopmiieHHE TPOEKTa COOTBETCTBYET
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l.
npenbsaBiasieMblM TpeOoBaHusAM. [Ipu 3amiure nmpoekTa CTyJIeHT CBOOOIHO BlIaZieeT MaTepHaIOM

M OTBCYACT HA BOIIPOCEHI.

5.2.0uenounvie mamepuainsl 0711 RPOMENHCYMOUHOU AMMmecmayuu.
L]envio npomedrxcymounvlx ammecmayuii 10 JUCUUIIIMHE ABJISIETCS OLIEHKA Ka4eCTBa
OCBOEHUS TUCIUIUIMHBI 00yYarOIMHUCS.

[IpomexxyTouHast ~ arrecTanus  NOpelHa3HaueHa iE  OOBEKTHUBHOTO
MOJATBEPXKIACHUS U OLEHUBAHHUS JOCTUTHYTBHIX PE3YJbTaTOB OOyYEHHs TOCIIe
3aBEpIICHUS W3YUYEHHS NUCHUIUIMHBI. OCYIIECTBISIETCS B KOHIIE CEMecTpa H
IPECTaBIIAeT COOOM MTOTOBYIO OILIEHKY 3HAHUM IO JMCIUILIMHE
«JlonoHUTENbHBIE TJIaBhl MPOIECCOB U amnmapaToB XMMUYECKOW TEXHOJIOTHUUY» B
BU/IE MTPOBEJICHUS 3a4Y€Ta.

HpOMG}KYTOLIHaH aTTcCTalu:A IIPOBOIUTCA B MMMCbMEHHOM q)OpMC.

BOHpOCLI K 3a49€Ty MO JUCIUIIINHE «I[OIIO.]IHI/ITG.HLHI)IC rJiaBblI IPOIECCOB N

anmaparoB XMMHYECKOH TeXHOJIOT UM

1.BeimapuBanue. HazHaueHne M CyIIHOCTh MpoIEcca BbIMapUBaHUs. J[BHKymas
cuna npoiecca. OTHOKpPATHBIA U MHOTOKPATHBIN MPOLIECCH BHIMTAPUBAHUS.

2. BoimmapuBanue. OCHOBHBIE THUIOBBIE KOHCTPYKIIMM BBINAPHBIX amliapatoB M
CXEMBbI BBIMIAPHBIX YCTAHOBOK.

3.MarepuanbHblii ¥ TEIJIOBOW OallaHCHl TMPOIECCOB BbIMapuBaHus. [loHaTHe o
pacriojaraeMoi u oO1el MoJe3HOW Pa3HOCTH TeEMIIEpaTyp.

4. Buasl TeMmIlepaTypHbIX IOTE€Ph B BBINAPHBIX YyCTaHOBKax. Pacnpenenenue
MIOJIE3HOM PA3HOCTH TEMIIEPATYP MHOTOKOPITYCHBIX BBIIAPHBIX YCTAHOBOK IO
KOpITyCaM.

5. .Bemapneie anmapatbl. METOAMKM TEIUIOBBIX pPAaCUE€TOB U OMNPEACIIECHUE

TEMIEPATYPHBIX PEKUMOB paOOTHI BHITAPHBIX YCTAHOBOK
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1.

6. AGcopOnus: pusnueckasi CylHOCTh U PA3HOBHUIHOCTH TMPOIECca. 3aKOH
paBHOBecus mpu abcopOiuu. TermoBoit addexT abcopOumun. MarepuanbHbIN
OayaHC IPOTUBOTOUYHOTO abcopbepa.

7. YpaBHeHue padoueil TMHUU IPOTUBOTOYHOTO abcopbepa. Bnusuue yaenbHOro
pacxoja abcopOeHTa Ha rabapuThI anmapara.

8. .Knaccuduxamus abcopOIIMOHHBIX annapaToB. KOHCTPYKIIMU MOBEPXHOCTHBIX U
HACaJ0YHbBIX a0CcOpOepoB.

9. Knaccudukanusa abcopOunoHHbIX annaparoB. KOHCTpyKIIMK HACaJOYHBIX U
O6apOoTaxkHbIX a0copOepoB. THIbI Tapeok.

10.. AuctTrinsuus v peKTuUKanus: Ha3HaueHHe U (PU3NYECKasi CyITHOCTb
npoueccoB. MutrocTpanus NpuHIKNA OCYIIECTBICHHS 3TUX IPOLIECCOB Ha
JuarpaMMe TeMIlepaTypa-coCcTas.

11..IIpocrag nuctumianus. BapuanTsl ocymecTBiaeHus: 1 00JaCTH NPUMEHEHUS
nporecca. CxeMa ycTaHOBKY. MaTepuainbHbIil OanaHc mporecca.

12. ®usnueckre OCHOBBI HETPEPBIBHON pekThduKaimu. CxeMa yCTaHOBKH U €€
NpUHIMEI padoTsl. OOIIMIA MaTepuaIbHbIA OanaHc.

13. Cxema pekTu(PHUKAITMOHHON YCTAHOBKU HETIPEPHIBHOTO JICHCTBUS U €€
IPUHIMI paboThl. MaTepuanbHbIi 0agaHCc BEpXHEH 4acTh KOJIOHHBI, YDaBHEHHE
JUHUM pab0OunX KOHIIEHTPAIUMU JIsl ITOM YacTH.

14. Cxema pekTU(PHUKAITMOHHON YCTAHOBKH HETIPEPHIBHOTO JICHCTBUS U €€
OPUHIMI padoThl. MaTepuanbHbIi 0agaHC HU)KHEW YaCTH KOJIOHHBI, ypaBHEHUE
JIMHUM pab0UMX KOHIIEHTPAIUN JIsl TOM YaCTH.

15. 306pakenue mporiecca HeMpephIBHOW peKTU(UKauu Ha Y -X guarpaMmme.
[TocTpoenue paboumx JUHUM, ONIpe/IeICHUE TEOPETUUECKOTO U JEHCTBUTEILHOTO
YHCIa TapenoK.

I(pumepuu OUeHueanus pesyjibmamoe zavuema

Hezaumeno - Ctynent umeet 36-60 06auioB o UTOraM TEKYIIEro U pyOeKHOTO

KOHTPOJIAA, HAa 3a4¢Te HE OTBETHJI HU Ha OJIMH BOIIPOC
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l.
3aumeno - CtyneHnt umeer 36-45 0amioB MO UTOTaM TEKYLIErOo M PyOEKHOTO
KOHTpPOJISl, Ha 3ayeTe MPEeACTaBUI IMOJHBIA OTBET Ha OJMH BONPOC M YaCTHUYHO
(TIOJTHOCTBIO) OTBETHJI HA BTOPOM.
Cryaent umeet 46-60 0amioB 1O UTOTaM TEKYIIETO W PyOEKHOTO KOHTPOJS, Ha
3a4eTe JaJl MOJHBIM OTBET HAa OJIMH BOIIPOC WJIM YACTUYHO OTBETHII HA 00a BOMpoca.
Crynenty, umeroniemy 61-70 6aioB 1o UToraMm TEKYIIETro U pyOekHOTro

KOHTPOJISI, BEICTABIIACTCS OTMETKA «3a4TEHOY 0€3 c1auu 3a4eTa.

6. MeToauuyeckue MaTepuaJibl, ONpeaesomye npoueaypbl OleHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH

MakcumanbHas cymma (100 OamnoB), HaOupaemas CTyACHTOM IO

JTUCLUTUIMHE, BKIIIOYAET JIBE COCTABIISIONINE:

nepeas cocmasnsaiowas — OUEHKA PEryJIsipHOCTH, CBOEBPEMEHHOCTH M KayecTBa

BBITIOJIHEHUS CTYACHTOM Y4eOHOW pabOThl MO M3YyUYEHUIO AUCIMIUIMHBI B TEYCHUE

nepuoja U3ydeHus: JUCIUILUIUHBI (CEMECTpa, UM HECKOJIBKUX CEMECTPOB) (CymMMa

— He Oonee 70 GamnoB). bammel, xapakTepu3yronme ycrneBaeMOCTh CTYJEHTa IO

JTUCLUIUIMHE, HAOUPaAIOTCS UM B TEUCHHUE BCEro IMepuoja OoOydeHUs 3a U3y4YeHUE

OT/ICJIbHBIX TEM U BBIMOJHEHUE OTACIBHBIX BUIOB paloT.

emopas cocmaendiowasi — OlIEHKa 3HAaHWUW CTyJEHTa 10 pe3yjbTaTraMm

IPOMEKYTOUYHOM arTectanuu (He 6omee 23-24 6aoB).

Kpurepuem onenku ypoBHsi chOpMUPOBAHHOCTH KOMIETSHITMHN B paMKaxX y4eOHOU

JTUCHUTUIMHBL «JOTOTHUTENbHBIE TJIaBhI MPOIECCOB W AalllapaToB XUMHUYECKOM

TEXHOJIOTUH » B 7 CEMECTpe SBIIACTCS 3a4er.

ILlenvto npomesrcymounsvix ammecmayuii 110 JUCUUIUIAHE SIBISETCS OLICHKA

KaueCcTBa OCBOCHUS JUCIUIUIUHBI 00YUYaIOIITUMUCS.

Tadauua 7. Pe3yabTaTbl 0CBOCHHMS Y4eOHOM AUCHUILIMHBI, MOAJIeKALHE

npoBepke
Pe3ynvmameut OcHoeHble nokazamenu oyeHKU Buo oyenounozo
00yuenusn pe3ynomamos 00yuenus Mamepuana,
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1.

(Kkomnemenyuu) obecneuusaruieco
¢opmupoeanue
KoMnemenyuu

MK-16: €110cOOHOCTb | 3Hamb:
IUTAHUPOBATH M | ® OCHOBEI ~ TeOpUH  HepeHoca | - THOBBIC
IPOBOJUTD MMITYJIbCA, TEIUIa U MacChl; OICHOHBIC
(pusnueckue U | @ OCHOBHBIE npuHIune | MATCPUANEL UL
XUMHYCCKHC MaTeMaTH4eCKOTO ormcamus | ¥ THOTO O1poOca
OKCIIEPUMEHTBI, IIPOLIECCOB u armapatos | ~ | AHOBBIC TCCTOBDIC
IIPOBOJINTH XUMUYECKUX TexHonoryii, | >AAdHAA
00paboTKy X | OCHOBHBIC TPHHIMIEI M METOMbI | A HOBPIC
pe3ynbTaToB ¥ | MOJIETIMPOBAHHS XUMHUKo- | OHCHOTHBIC
OLICHUBATh TEXHOJOTHYECKHX ~ TIPOLECCOB, | ot CPAAIBL K 3AHCTY
IIOTPCHIHOCTH, BKJIIOYAasi  MAaT€MaTH4eCKoe W
BbIABUI'ATh I'MIIOTC3bI (1)H3quc1<oe MOJCJIMpOBAaHUE, B
1 YCTaHABIIMBATG | T.4. OCHOBBI TEOPUH 00OOILECHHBIX
I'PaHHIIBI UX | IEPEMEHHBIX;
IPAMCHCHHA, e OCHOBHBIE (DU3UKO- XMMUYECKHUE
HPpUMEHATE  MCTOJABI | i TepMOAMHAMHUYECKUE CBOMCTBA
MaTcMaTHICCKOro )KUJIKOCTEH, ra30B M TBEP/BIX TEl,
aHaJIM3a U | OCHOBHBIE METOIbI nx
MOZICTUPOBAHNA OTIpPEJIEIICHUS U PACUETa;
TCOPCTUICCKOTO M | ¢ ocHOBHBIE  YpaBHEHHMS u
SKCHEPUMEHTAJIBHOTIO | 33K0HOMEPHOCTH THAPOCTATHKA H
HCCIICI0BaHNU

TUAPOJUHAMUKH  SKHUIAKOCTEH M
ra3oB; TEILIOBBIX u
MacCOOOMEHHBIX MPOLIECCOB

e PE3YNBTATHI PEIICHUS OCHOBHBIX
ypaBHEHUI TEIUIOBBIX u
MacCOOOMEHHBIX MIPOIIECCOB
IPUMCHHUTEIIPHO K IIPUKIIAIHBIM
WX 3aJladyaM, BKJIIOYasl IPOIECCHI

BHITIAPUBAHUS, abcopommu,
IIPOCTOM MEPETOHKU u
peKkTudUKau, MPUMEHEHUE

METOJIOB TEOpUM TOAOOUS TIpH
PEIICHUH MPUKIIAIHBIX 3a/1a4.

¢ OCHOBHBIC 3aKOHOMEPHOCTH
TIBYKEHUS IByX(a3HbIX u
MHOTO(a3HBIX MIOTOKOB;
e OCHOBBHI  TEOPUH  TIPOIIECCOB
TEIUIONEPEeHOCa, BKJTIOYAsI
IPOIECCHl  Tepeladll  TeTJIOTHI
TETJIOMPOBOTHOCTHIO u
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KOHBEKTHUBHOI'O TEINIOOOMEHA;

. MPUHITUIIBEI COCTABJICHUS
TEIJIOBBIX 0alaHCOB, METOIUKH
pacdyéTa CTaTUKH W KHHETHKHU

IIPOLIECCOB TEIJIONIEPEHOCa,
BKJIIOYAst pacUCThl JBMKYIIUX CHJI
u CKOpOCTHU IpOTEKaHUS
HPOIIECCOB;

® YCTPONCTBO U pabOTy OCHOBHBIX
TUTIOBBIX KOHCTPYKITHIA
TETI00OMEHHOM anmapaTyphl;
OCHOBBI IPOEKTUPOBAHUS
TEIJIO0OMEHHON anmapatrypbl U
CIOCOOBI MHTEHCU(UKALINH
MIPOLIECCOB TEMI000MeHa;
XapaKTePUCTUKH OCHOBHBIX
IPOMBIIIIEHHBIX
TEIUIOHOCUTENIEH;  NPUMEHEHHE

METOZIOB TEOpHH MOA00US MpHU
pEIICHNH MPAKTUYECKUX 3a1ad
TEII000MEHa;

. OCHOBBI TEOpUU TPOLIECCOB
MaccolepeHoca B CHCTEMaxX Co
CBOOOOHON W  HENOIBM)KHOHU
NOBEPXHOCTBIO  KOHTakTa (has,
BKJTIOYAst IIPOIIECCHI
MacCOIEpEHOCa MOJIEKYJISIPHOW U
KOHBEKTUBHOM 1U(dy3ueit;

. OCHOBHBIE€ 33Jlayll CTaTUKU
MacCOOOMEHHBIX MPOILIECCOB,
BKJTIOYAs TIPUHIIATIBI
COCTaBIICHUS MaTepuaIbHBIX
OaJlaHCOB, OCHOBHBIC 3aKOHBI W
pacyer Mex(pa3zHOTro
TEPMOAMHAMHYECKOTO

paBHOBECHUSA,  NBHUXKYIIUX  CHII
IIPOLIECCOB;

® OCHOBHBIE 33Ja4M U METOJBI
pacu€éra KHMHETHKHA MPOLECCOB

MacCoIepeHoca, BKJTFOYAs
pacueThl OCHOBHBIX
KHHETHYECKUX MoKa3aTeseun
MIPOIIECCOB;

® [PUHUUNUAIBHOE YCTPOMCTBO
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MacCOOOMEHHBIX arraparos,
OCHOBHBIE METO/IbI u
TIPUHITATIBI UX  TMPOEKTHOTO
pacu€ra; NPUMEHEHHUE METO/OB
noaoous npu peLIeHnN
MPaKTUYECKUX 3amaqy
MacCOOOMEHHBIX MPOLECCOB;

. OCHOBHBIE METOJBl pacyeTa
TUaMeTpa W BBICOTHI KOJOHHBIX
MacCOOOMEHHBIX  aIapaTroB;
OCHOBHBIC CIOCOOBI
ONTUMH3ALIUU U TTyTH MOBBITIICHUS
3(PEeKTUBHOCTH MacCOOOMEHHBIX
IPOLIECCOB

Ymemes:

® ONpeAcisiTb U PACCUUTHIBATH
OCHOBHBIE (PUBUKO-XUMHUYECKHUE U
TEPMOAVHAMUYECKHUE CBOMCTBA
’KHJIKOCTEH U ra3oB;

® ONpEeAcisATh U PACCUUTHIBATH
TUIPOJIMHAMUYECKHUE
XapaKTEPUCTUKH JIBIOKCHUS
KMIKOCTEH M Ta30B;

® [POBOJIUTH PACUETHl OCHOBHBIX

XapaKTEPUCTUK Pa3TUYHBIX
TETJI000MEHHBIX MPOLECCOB,
BKJIIOYAsi TEIUIOBBIE  HArpy3Ku
TETJI000MEHHBIX arraparos,

IBWKYIIME  CHJIBI  TPOLIECCOB
Terionepeaaun, Kol UIMEHTOB
TETUIOOT/AAYH U TeIIONEepeIayH;

® [IPOBOAWMTH  TEIUIOBOW U

KOHCTPYKTUBHBIN pacyeThl
TEMJI000OMEHHUKOB  Pa3JIMYHOIO
Ha3HA4YeHUs,  INPOBOAUTH  UX

MOBEPOYHbBIEC PACUCTHI;

® Toa0MpaTh HOPMAJM30BAHHBIC
BapUAHTBI KOHCTPYKIIHH
TEMJI000OMEHHBIX anmnapaToB s
peIIeHus] TMPaKTHYEeCKUX  3a/a4
TEII000MEeHa;

® IpUMEHSATh  BBIYUCIUTEIBHYIO
TEXHUKY LTSt BBITIOJIHEHUS
NPOEKTHBIX 3aJ]a4, CBS3aHHBIX C

- OLICHOYHbIEC
MaTepHaIbl IS
CaMOCTOSITEIIBHOU
paboThI (TUMOBKIE
3a/1a4M)

- TUTIOBBIE TECTOBBIC
3a/1aHus

- KypcoBoe
MIPOCKTUPOBAHUE

33




ITPOCKTUPOBAHUCM allllapaToB AJIA

IPOBEICHUS XHMHKO-
TEXHOJIOTHYECKUX IIPOIIECCOB
TEIJIO- U MaccolepeHoca
Bnaoemuw:

. HaBBIKAMU TTPOCKTHPOBAHWSI
TEIUI0O0OOMEHHOTO 000pYAOBaHUSAU
anmnapaToB IS
MIPOBEICHUS MacCOOOMEHHBIX
MPOLIECCOB;
. METOJaMHU ONTUMM3ALIUU
PEKMMHO-TEXHOJIOTUIECKUX
MapaMeTpPOB MPOBEACHUS TUTIOBBIX
XUMHUKO- TEXHOJIOTHYECKUX
MIPOIIECCOB U PAOOTHI XUMUYECKOTO
000py1I0BaHUSI.

- KypcoBoe
POECKTUPOBAHUE

- TUTIOBBIE TECTOBBIC
3aJlaHUs

7.. YueOHO-MeToAuYecKoe o0ecnedeHne JUCHUILITUHBI

7.1. Ocnosnasn rtumepamypa

1. PacneyaTkyu KOHCIIEKTOB JIEKIITUI

2. B.I'. Ainmireitn, M.K. 3axapos, I'.A. Hocos u 1p.; [Tox pen. B.I'. Alinmrelina.

OOGuuit Kypc MPOIIECCOB U alllapaToB XUMUYECKON TEXHOJIOTUU: YueOHuk: B 2

kH. / M.: Jloroc; Bercm. mxk., 2003. Ku.1. 912 c.: ni.

3. .B.I'. Ainmrreitn, M.K. 3axapos, I'.A. Hocos u 1p.; [Tox pen. B.I'. AiiHmTelina.

OO6mmii Kypc TpOIIeCCOB U anmapaToB XUMUYECKON TeXHOJoTUn: YueOHuk: B 2

kH. / M.: Jloroc; Bercm. mk., 2002. Ku.2. 872 c.: ui.

4. Mycaesa 2.b., Mycaes I0.1., KBamun B.A. BHyTpennue 3agaun

rUAPOAMHAMUKNA. MeToIMuecKe YKa3aHus M0 BhIMOJHEHUIO TJA0OPATOPHBIX

pa6ot. Hanpunk, KBI'Y, 2015

5. MycaeBa 2.b., Mycaes FO.U., Kamun B.A., KazanueBa ®@.K. IIpoueccel u

alrIraparsbl XMMHUUYECKON TEXHOJIOTUM. MGTOI[I/I‘-ICCKI/IC YKa3aHH: 110 BBITIOJIHCHUTO

nabopaTtopubix padot. Hanpuuk, KBI'Y, 2015




l.
6. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumepsl 1 3aga4n o Kypcy

IIPOLIECCOB U almnapaToB XUMHUYECKON TEXHOJIOTUH : yuel. mocodue st By30B. —
N3x. 12-e crep./ mepened. ¢ uza. 1987. — M.: OO0 TUJL «Anwssncy, 2005. — 575 c.
7. HwitHepckuii FO.U. ITocobue no mpoektrpoBanrio. OCHOBHBIE MPOLIECCH U
arnmapartbel XuMuueckol texnonoruu. 1.3 M: Xumus, 1991

7.2. /lonoanumenvhan tumepamypa
l. Kacatkun A.I'. OCHOBHBIE MPOLECCHI U allllapaThl XUMUYECKON TEXHOJIOTUN
— M: Anpsnac, 2008
2. HertHepcknii  FO.MI. OcHOBHBIE TpoLlECCHl W amIaparbl XUMHYECKON
texHonoruu. T.1, 2. M: Xumus, 1991
3. Kanekun B. C. Ilpomecchl M amnmapatbl XUMHYECKOW TEXHOJOTHHU:
['unpomexaHruecKre U TEIUIOBbIE polecchl: Yued. nocodue. B 2 4. — Omck: Uz n-

Bo OMI'TY, 2006. U.1. - 212 c.

7.3. UHTepHET-pecypchl
7.5. Hnmepuem-pecypcol
[Ipu nzyuennn aucuuruinHel «lIponeccsl u annapaTbl XUMUYECKOU
TEXHOJIOTUM» O0yYaroIIHecss 00eCIeUYeHbI JOCTYOM (YAAJICHHBINA JOCTYI) K
pecypcam:
—  00wue ungopmayuonHsle, CHPaAGOUHbBIE U NOUCKOBBIE:

CnpaBounas npaBoBas cuctema «["'apant». URL: http://www.garant.ru.

CnpaBounas mpaBoBas cuctema «Koucynbrantllmoc». URL: http://www.

consultant.ru

IlepeyeHb TO0TOBOPOB € 3JIEKTPOHHO-0MOJIMOTEYHBIMH CUCTEMAMMU

Y4eOHubIi HanmeHoBaHMe TOKYMEHTA € YKa3aHUEM Cpoxk aelicTBust
roJ PEKBH3UTOB JAOKYMEHTa
2018/2019 | OI'BY «Poccuiickas rocyaapcTBeHHAsT OMOIMOTEKAY ot 04.07.18
(PT'B)
Jorosop Ne095/04/0104 ot 04.07.18
2018/2019 | Sciverse Scopus u3aarenbcTBa «ab3eBup. Hayka u ot 16.02.18r.
TEXHOJIOTUI

PedeparuBHas u ananutndeckas 6a3a JaHHBIX
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JoroBop Ne 6/1 ot 16.02.18r.

2018/2019 HDOBb PODU Ha 6Ge3B03ME3IHOM OCHOBE beccpouno

2018/2019 baza nannsix Science Index (PUHLI) ot 05.03.2017
Hanmonanenas nHGOpMaIMOHHO-aHATTUTHYECKAs
cucreMa
000 «HOb»

Horosop Ne SIO-741/2018 ot 05.03.2017

2018/2019 OBC «KOHCYNbTaHT CTyAEHTa» ot 17.09.2018r.
YyueOHUKH, yueOHBIE TOCOOMS, IO BCEM 00J1aCTsIM
3nanuii s BO u CIIO, a takke MoHOTpaduu u
Hay4yHas IepuoankKa
00O «Ilonurexpecype»

(r. MockBa)

Horosop Nel122CJI/09-2018 ot 17.09.2018r.

2018/2019 000 «Aii I1lu Op Meaua» ot 20.03.2018r.
(r. CaparoB)
Jlunensuonnsiii 1oroBop Ne3514/18 ot

20.03.2018r.
2018/2019 00O «lonmpen cipaBOYHUKN» beccpouno
Ha 0E3BO3ME3IHOI OCHOBE
2018/2019 MexnyHapoaHas cuctemMa oubmuorpaguaeckux ot 07.03.2018r.

ccpliok Crossref

[Tudposas uaentupukanus oobekros (DOI)
HIT «<HOUKOH»

HoroBop NeCRNA-714-18 ot 07.03.2018r.

2018/2019 CnpaBoyHO-MHGOPMAITMOHHBIE CUCTEMBI beccpouno
«Koncynprant [Tmrocy, «["apant»

7.4. IIporpammHoe obecrieueHmne
CUCTEMHBIE ITPOTPAMMHBIE CPEJICTBA: Microsoft Windows XP
IMPUKJIATHBIE TTPOT'PAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CIIELIMAJIM3VPOBAHHOE ITPOI'PAMMHOE OBECITIEUEHUE: CZI0 Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex
JJIeKTPOHHBIE Y4eOHbIe PecypChl:

- TPEHUPOBOYHBIC U KOHTPOJIbHBIE TECTHI TIO KAKIOMY pa3eiy;
- BUpTYyaJibHas J1abopaTopust

[Ipu npoBeneHUM 3aHATUN JIEKIIMOHHOIO THUIIA, CEMHUHAPCKUX 3aHATHU
UCIIOJIb3YETCS:

JIUYEH3UOHHOE NPOZPAMMHOE 0Decneuenue:
-IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;
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-AntuBHpycHoe mnporpammHoe oOecneuenue Kaspersky Endpoint Security
Cranmaptaeiii Russian Edition Ne nunensunl7E0-180427-050836-287-197;
-AltLinux (Anbt O6pazoBanue 8) Ne AAA.0252.00;

C80000H0 pacnpocmpansemble nPOZPaAMMbL:
-Academic MarthCAD License - matremaTH4ecKoe MPOTpaMMHOE OOECIEUYCHHE,
KOTOPOE MO3BOJISIET BHIMOIHITH, AHATTU3UPOBATh BAXKHEUIITNE NH)KEHEPHBIE PACUETHI
1 OOMEHHUBATHCS MU,
-WinZip qyist Windows - mporpaMm JiJisl CKaTUsl U pacliakoBKHU (ansios;
-Adobe Reader qyist Windows — nporpamma st urenust PDF ¢aiinos;
-Far Manager - KOHCOJIbHBIN (DaiJIOBBIM MEHEMKEp ISl ONEPAMOHHBIX CHUCTEM

cemerictBa Microsoft Windows.

7.5. MeTogu4eckue yKa3aHusi 10 NPOBEACHUIO PAa3JIMYHbIX YUeOHbIX 3aHATHIA,
KYPCOBOMY NPOCKTHPOBAHUIO U IPYTMM BHAAM CAMOCTOSATEIbHOM padoThI
Hcnonab3oBaHne MHHOBAIIMOHHBIX METOA0B B Ipolecce NMpenoaaBaHus.
[lon MHHOBAIIMOHHBIMM METOJAMU B BBICIIEM MPO(ECCHOHAIBHOM OOpa30BaHUU
MMOHUMAIOTCSI METO/1bl, OCHOBAaHHBIE HA UCIIOIb30BAHUNA COBPEMEHHBIX JIOCTHIKEHHIM
HAyKW ¥ UHQOPMAIMOHHBIX TEXHOJOTUH B oOpa3zoBanuu. OHU HampaBlICHbI HA
NOBBIIICHHE KayecTBa IOJATOTOBKM ITyTEM pa3BUTUS Yy CTYJIEHTOB TBOPYECKHUX
CIIOCOOHOCTEN M CaMOCTOATENBLHOCTH (METOAbl MPOOJIEMHOIO M MPOEKTUBHOIO
oOyueHus1, UCCIEA0BaTEIbCKUE METObI, TPEHUHTOBbIE (POPMBI U T.1I.).
Hcnonbs3oBaHre COBPEMEHHBIX MHHOBAILIMOHHBIX TEXHOJIOTHI B y4eOHOM
IIPOLIECCE MO3BOJISET:
-COUYETaTh BBICOKYIO APKOHOMHYECKYIO 3(()EKTUBHOCTH U THOKOCTh Y4EOHOTO
nporecca;
-IIMPOKO UCMOIb30BaTh HHPOPMAIIMOHHBIE PECYPCHI B YUEOHOM MPOIIECCE;
-CYUIECTBEHHO PACIIMPUTH BO3MOKHOCTHU TPAIULIIUOHHBIX (hOpM 00yUeHUS;

-TI03BOJISIET PeaIn30BaTh HOBBIE 3P (HEeKTUBHBIE (POPMBI 0OYUEHUS.
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PaboThl 0 BHEAPEHUIO U UCIIOJIH30BAHUIO COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTUN 00YYEHUSI HAMU TIPOBOJISITCS B HECKOJIBKUX HAIIPABICHUSIX:
- CO3J]aHUE COBPEMEHHOI0 Y4eOHO-METOAMYECKOTO OOecredyeHus y4eOHOro
mpolecca M COBEPIICHCTBOBAaHHE OpraHM3alMM Y4eOHOro Impolecca IMyTeM
BHEJIPEHUS] HOBBIX TEXHOJIOTMH OOydYeHHs, B TOM 4YHUCJIE JHUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHosorui (10T);
- IPOrpaMMHO-TEXHUYECKOE 00ecredeHne yueOHOro npouecca ¢ Croib30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUeHUS

Hauunas ¢ 80x rof1oB 1 10 HACTOAIIETO BPEMEHHU, Ha Kadeape OpraHndecKon
XUMUU BEAyTCS paboOThl 1O BHEAPEHHI0O B Y4YEOHBIM TMPOIECC HOBBIX
uH(GOPMAITMOHHBIX TexHoJoThi. [loutn mo Bcem KadeapaibHBIM JUCHUILTAHAM
CO37aHbl 00yYarole-KOHTPOIUPYIOIIKE TPOTrPAMMBI.

B nocnennue roapl npu co3naHuu 00y4daromie-KOHTPOIUPYIOUUX TPOrpaMm
HaAMU HCTOJb3yeTcsi «KOHCTPYKTOp TECTOB», CO3JaHHBIM Ha 0a3ze aJanTUBHOU
cpenbl TectupoBanus (ACT). ACT (amantuBHas cpefia TECTUPOBAHMS) B HACTOSIILIEE
BpeMsl IIKUPOKO BHeapsierca LlentpoM TectupoBanus nipu denepaibHOM areHCTBE
obpazoBanus PO.

Bech maTepua TeopeTH4ecKoi moaIep kKU (KOHCIIEKTHI JICKITUI ) 3aHOCUTCS
Ha MarHUTHBIA JUCK M TPEJACTABISICT cOO0M 00ydJaromyro 4acTh pa3pabOTaHHOM
HaMM  mporpamMmbl.  Pa3pa0oTaHHble  TECTOBBIE  3aJaHUs  BKJIIOYEHBI B
KOHTpoiupywmyro 4vacte mnporpammsl (Konctpyktop TectoB). C mnomMouipio
MacTepa TECTOBBIX 3aJJaHU, BCTPOCHHOTO B KOHCTPYKTOp T€CTOB, pa3paboTaHHbBIC
HAaMHU TECTOBBIC 3a/JaHUsl ObUIA 3aHECEHbI B «HAKOIUTENb TECTOBBIX 3aJaHUI.
«HaxonuTenb TECTOBBIX 3aJaHUI TIPEICTABIIACT COO0M 0a3y TaHHBIX CHEIUATBLHOM
CTPYKTYpBI, UCTIOJIb3yeMOU Il XpaHeHusi nHpopmaruu o popMe U Coaep>KaHUU
TECTOBBIX 3aJaHHM, TapaMeTpax TeHEpalMh TECTOB M CIIOCOOOB OIEHHWBAHUS
pe3yJbTAaTOB TECTUPOBAHUS. «HAKOMUTEIb TECTOBBIX 3ajaHuii».['eHepaTop TECTOB,
BCTPOEHHBIN B «MACTEP» TECTOBBIX 3aIAHUH, ONIPEAEIISET 3HAYEHUS [TApAMETPOB, Ha
OCHOBE KOTOPBIX TUHAMUYECKH, B MPOIECCE TECTUPOBAHUS, (HOPMUPYIOTCS TECTHI

N3 TCCTOBBIX SaﬂaHHﬁ, COACPIKAIIUXCA B
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l.
HT3. Pa3paboranHpie HaMW TECTOBBIC 3aJaHUSl MO NUCIHMIUIMHE ITO3BOJISIOT
JOCTATOYHO OOBEKTUBHO OLICHUTH 3HAHUS CTY/ICHTA.

B cootBerctBum ¢ TpedoBanusiMu GI'OC BIIO no HanpaBieHHI0 TOATOTOBKU
peanuzaius KOMIIETEHTHOTO MOAX0/a MPEelyCMAaTPUBAET MIUPOKOE UCIOIb30BAHUE
B y4eOHOM IIpOIIeCCe AKTHUBHBIX M WHTEPAKTUBHBIX (POPM IMPOBEACHUS 3aHSATUN
(KOMITBIOTEPHBIX CUMYJISIIIAN, pa300p KOHKPETHBIX CUTYAIUH T.11.) B COYETaHUU C
BHEAYIUTOPHON paboTON ¢ 1enpio (OPMUPOBAHUS M PA3BUTHS TPEeOyEeMbIX
KOMITETEHIIUN 00yJaronuxcsi.

['1aBHBIM 3BEHOM AUAAKTUYECKOTO LUKJIA OOYYEHUS TUCHUMILUIMHE SIBIISECTCS
nekius. E€ uenb — popMupoBaHue y CTYyJI€HTOB OPUEHTHUPOBOYHON OCHOBBI JJIS
MOCJICYIONIETO YCBOGHHSA MaTephalia METOJIOM CaMOCTOSITEIbHOM PaOOTHI.
Conepxanue  JIGKIMA  JIOJDKHO — OTBEYATh  CIEAYIOMIUM  AUJAAKTHUYECKUM
TpeOOBaAHUSIM:

- H3J0XKEHUE MaTepuajga OT TMPOCTOrO0 K CIOXKHOMY, OT M3BECTHOTO K
HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTb B U3JI0’KCHUM MaTepuaa;

- BO3MOXKHOCTb TMpPOOJIEMHOTO W3JI0KEHUS, NUCKYCCHUU, AUaiora C IeJIbio
AKTUBU3AIUU JESITEILHOCTH CTYICHTOB;

- OImopa CMBICJIOBOM YacTH JICKIIMU HA TMOJUIMHHBIE (PaKThl, COOBITHS, SIBJICHUS,
CTaTUCTUYECKUE JIAaHHBIE;

- TeCHas CBS3b TCOPETUUECKHUX IMOJIOKEHUN U BBIBOJIOB C MPAKTUKON U Oy IyIiei
PO eCCUOHATILHOM EeSITEIbHOCTHIO CTYACHTOB.

N3yuenne kypca «JlomogHuTEnbHbIE TJaBbl MPOLECCOB U ammapaToB
XUMUYECKON TEXHOJIOTHWY» MOCTPOEHO Ha MPUHIMMNAX pa3yMHOU (opMaau3aiuu u
VIUIOTHEHUS y4eOHOW MH(OpMaIuu, 4To, €CTECTBEHHO, JOJDKHO CITOCOOCTBOBATH
Jy4dIlIeMy YCBOSHHIO COBPEMEHHOM TPAKTOBKHM y4eOHOTO MaTepHaa.

Ha mnepBbIx jekuusx mo Kypcy ««JlomoJIHUTENbHbIE TJaBbl MPOILIECCOB U
anmapaToB XMMHUYECKOW TEXHOJOTUM» HEOOXOAMMO BCIIOMHHUTH OCHOBHBIC

IMOHATHS, MPUHIUIILI IPUMCHCHUSA TCOPHUU HOI[O6I/I}I K pacducTtamM XUMHUYECKOM
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1.
anmnapaTrypbl, OOBSICHUTb CTyJIEHTaM, KakK II0Jb30BaTbCd JHarpaMmMaMu U
HOMOIpaMMaMHu B COOpHUKE ITPUMEPOB U 3a]1a4.

ITpexxne, yeM CTYIEHT NpOCIyIIaeT JEKIUI0, OH JIOJDKEH NpopadoTaTth
OCHOBHOW TEOPETHUYECKHI MaTepHall 10 TeME, KOTOPbIN MPEACTABICH B yueOHUKaX
U paclieyaTkax JEKUNH, 3aHECECHHBIX HA MATHUTHBIN HOCHUTEIIb.

Urenue JeKUMHA MO JAAHHOW JMCHMIUIMHE IPOBOIUTCS C HCIHOJb30BaHUEM
MYJIBTUMEIUUHBIX Npe3eHTanui. [Ipe3enTanus no3BoseT NpenosaBaTeao Y€TKO
CTPYKTYPUPOBAaTh MaTepuan JIEKIIMM, SKOHOMUTb BpEMs, 3aTpauMBacMo€ Ha
pUCOBaHUE HA JOCKE CXEM, HallMcaHue GopMyIl U IPYTUX CIOKHBIX OOBEKTOB, UTO
JaeT BO3MOXHOCTh YBEIIMYUTh 00BEM H3JIaraemMoro marepuana. Kpome Toro,
Ipe3eHTalus MO3BOJSIET OYEHb XOPOLIO WJUIFOCTPUPOBATH JIEKLIUIO HE TOJIBKO
CXeMaMH U pUCYHKaMH KOTOpPbIE€ €CTh B y4€OHOM MMOCOOHUH, HO U MOJHOLBETHBIMU
¢ororpadusiMu, pHUCYHKAMH, TOPTPETaMU YYEHbIX U T.JA. OJIEKTPOHHas
Ipe3eHTalls MO3BOJIIET OTOOpa3uTh (PU3NYECKHE U XUMHUYECKUE MPOIECCH B
JUHAMUKE, YTO TO3BOJISIET YIYYIIMTh Bochpusithe wmartepuana. CryaeHTtam
IPEIOCTABIAETCS BO3MOXKHOCTh KOMMPOBAHUS MIPE3EHTALMN JUIsI CAMOIIOATOTOBKU
Y TIOJITOTOBKU K SK3aMEHY.

IIpu npoBegeHun Ja00OPATOPHOr0 NPAKTHMKYMAa HEOOXOAMMO CO3IaTh
YCIIOBUS ISl MAKCHMaJIbHO CAMOCTOSITETILHOTO BBIMOJIHEHHS J1a00paTOPHBIX padoT.
[loaToMy Tpu  TOpOBENEHHHM  JIAOOPATOPHOTO  3aHATUS  MPENOJABATEINIO
PEKOMEHyeTCs:

[TpoBectu skcmpecc-onpoc (YCTHO WM B TECTOBOM (hOopMe) MO TEOPETUUECKOMY
MaTepuay, HEOOXOAUMOMY JUIsl BHITTOJIHEHUS pabOThI (C OLIEHKOH).

[IpoBepuTh maHbBl BBINOJHEHHS J1TAOOPATOPHBIX paboOT, MOATOTOBIICHHBIE
CTYJCHTOM JIoMa (C OIIEHKOM).

OnenuThb paboTy CTyI€HTA B JTaOOPATOPHUH U TOJTyYEHHBIE UM JJaHHBIE (OIICHKA).
IIpoBEpUTH U BHICTABUTH OLIEHKY 3a OTYET.

JIrobast maboparopHass paboTa NOJKHA BKIIOYATh INIYOOKYIO CaMOCTOSATEIbHYIO
npopaboTKy TEOPEeTHYECKOr0 MaTrepuana, H3yueHHE METOAUK TMPOBEACHUS H

MUIAHUPOBAHHUE IKCIEPUMEHTA, OCBOCHHUE M3MEPUTENbHBIX CPEICTB, 00pabOTKy U
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1.
MHTEPIIPETALNIO SKCIIEPUMEHTANIBHBIX JAaHHBIX. [Ipyu 3TOM "yacTe paboOT MOXKET He
HOCHUTh 00s3aTEJIbHBIM XapaKTep, a BBHINOJHATHCS B PaMKax CaMOCTOSITEIbHOU
pabotel Mo Kypcy. B panm pabor 1enecoobpa3sHO BKIIOYUTH Pas3ieiibl C
JOTIOJHUTENbHBIMA 3JEMEHTAMU HAYYHBIX HCCIEJOBAaHUM, KOTOpBIE MOTPEOYIOT
yrayOJeHHON caMOCTOSATEILHOM MPOPaOOTKN TEOPETUYECKOTO MaTepuaia.

[Ipn m3yueHnn Kypca ««/lOmomHUTENBHBIE I1aBbl IPOLIECCOB M aNmapaToB
XUMUYECKOM  TEXHOJOTMW» CTYAEHT HE MOXET OrPAHHYUTBCA  TOJBKO
PAaCCMOTPEHHEM TEOPETUUYECKUX BOMPOCOB, a JOJDKEH CTPEMUTHCS aKTUBHO
OPUMEHATh palUOHAJbHbIE TMPUEMBbl IOUCKAa, OTOOpa M  HCIOIb30BAHUS
nH(popManuu npu BeIOOpPE ONTHUMANbHBIX IyTEH pEUIEHUS MPAKTHYECKUX 3a]ay
npu BeIOOpE M pacyeTe amnmaparypbl AJi MPOBEACHUS XUMUYECKUX IPOLECCOB.
[1o3TOMy OCHOBHBIM YCIOBHEM TIyOOKOI'O M3yU€HHUsl Kypca, pa3BUTHUS HAyYHOTO
MBIIUICHUS U 3aKPEIUICHHS] y CTYIEHTOB SIBJISIETCS pEICHUE 3a/1a4 Ha IPAKTUYECKUX
3aHATHAX. [IpH pemenun 3a1ad CTyAEHT J0JKEH IPOAEMOHCTPUPOBATh, KAK MOYKHO
MPUITH K IPABUIBHOMY BBIBOJY, HCIOJIb3Ysl TEOPETUUECKUE KOHUENIMU U (aKTBhI,
U3JI0)KEHHBbIE B TEOpEeTUYECKOM Kypce. @DopMa mNpoBeNeHUS 3aHATHH —
NPAKTUYECKUE 3aHATHUS C PEIIEHUEM 3a/1ay.

IIpu npoBeneHMH NPAKTHYECKHMX 3aHATHH CIEeIyeT HE MeHee | yaca u3 JIBYX
(50% BpemeHM) OTBOJIUTH Ha CaMOCTOSITENIbHOE pelieHue 3aaad. [Ipaktuueckue
3aHATHSA 1[e71eco00pa3HO CTPOUTH CIIEIYIOIIUM 00pazoM:

BBonnas npenonaBarens (1€ 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JOJKHBI
OBITh PACCMOTPCHBI ).

berneii onpoc.

Pemenue 1-2 TUNOBBIX 3a/1a4 y IOCKH.

CamocTosTenbHOE pELICHUE 3aaY.

Pa360p THHOBBIX OLIMOOK MpU PEIIEHUH (B KOHIIE TEKYILETo 3aHATUS WU B HavaJle
CIEAYIONIETO).

J1y1st mpoBeIcHUS 3aHATHI HEOOXOAMMO UMETh OOJIBIIION OaHK 3aaHui M 3a1a4 s
CaMOCTOSITEJIbHOTO  pEIeHMs, NpUYeM  3TU  3aJaHUsl  MOTYT  OBITh

g depeHIUPOBaHbI O CTENEHH CI0KHOCTH.

41



[Tociie 03HaKOMJIEHUS C TEMOM JIEKIIUH, CTYICHT PEIIAeT IPUMEPHI U 3a7a4H,
3aKperuisisi CBOM 3HaHUs Mo Teme. JlJis yCHEemHOro 3akpervieHusi MaTepuala
CTYJIEHT JIOJDKEH HAyYUThCS TMOJIb30BAThCS COOPHUKOM MpPUMEpPOB U 3aaad [3], B
KOTOPOM UMEIOTCS:

- OCHOBHBIE (DOPMYIIBI 1JI PACUETOB,

- HOMOTpaMMbl M JMarpaMMbl, 3HAUUTEIHLHO OOJEryarliue pacyeThl II0
CJIOKHBIM (popMyJiam,

- Tabnuibl € HEOOXOAMMBIMH [UJIsl pPAacyeTOB CBOMCTBAMU XUMHYECKHUX
COEIMHEHUI B Ta30BOM, KUIKOUW U TBEpoM popme,

- OCHOBHBIC TapaMeTphbl Pa3IUYHBIX ammapaToB, MPUMEHSIEMbIX B XUMHUYECKOU
TEXHOJIOTHH.

B 3aBucuMocTu OT pazaena AUCHUILIMHBI U TOATOTOBJIEHHOCTH CTYIEHTOB
MOKHO HCIIOJIb30BaTh JBA MyTH:

- JlaBaTh OMNpPEJEICHHOE KOJMYECTBO 3a7ad [Jisi CAMOCTOSATEIBHOTO pELIeHMUS,
pPaBHBIX IO TPYAHOCTH, A OLEHKY CTaBUTh 3a KOJMYECTBO PEIICHHBIX 3a
ONpeaeeHHOE BpeMsl 3a/1au.

- BbIAABaTh 3aJlaHMsl C 3aJayaMd pa3HOM TPYJHOCTH M OIIEHKY CTaBUTH 3a
TPYIHOCTh PELICHHOM 3a/1a4H.

Ilo pe3ynbTaraM camMOCTOSITEIBHOTO PEIIEHUS 3a7a4 CIEAYET BbBICTABIATh
[0 KKJIOMY 3aHATHIO OLEHKY. OleHKa MpeaBAPUTEIbHON MOJITOTOBKH CTYIEHTA K
IPAKTUYECKOMY 3aHSATHIO MOXKET OBITh CIelaHa IMyTEM 3KCIPECC-TECTUPOBAHUS
(TecToBble 3a1aHus 3aKPITON (POpPMBI) B TeueHue S5, makcumyM - 10 muayT. Takum
o0pa3oM, Mpu UHTEHCUBHOU pab0Te MOXKHO Ha KaXKIOM 3aHATHH KaXKIOMY CTYACHTY
IIOCTAaBUTH 10 KPaWHEN MEpE JIBE OLICHKMU.

[lo marepumanam pasziena uenecooOpa3HO BbIJABATh CTYICHTY JOMalllHee
3a/laHi€ U Ha TOCJIETHEM NMPAKTHUECKOM 3aHATUHU 10 pa3Jiedy MOJBECTU UTOTH €ro
u3ydeHusi (HarpuMep, MPOBECTH KOHTPOJIbHYIO paboTy), OOCYIUTh OIICHKH
KQXKJIOTO CTYAEHTA, BbIAATh JIONOJHUTEIbHBIE 3a/laHUsI TEM CTYJIEHTaM, KOTOpBIE

XOTAT MOBBICUTH OLIEHKY 3a TEKYIIYIO padoTy.
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[Tpu opraHu3anuy BHEAYIUTOPHOU CAMOCTOATEIbHOM padoThI
HCIIOJIb3YIOTCS CEAYIOIHUE €€ (POPMBI:
- BBITIOJIHEHHUE JIOMAIIIHUX 33/IaHUN Pa3HOOOPA3HOTO XapakTepa. ITo - pelieHue
3a/1a4; MoA0Op M U3yUEHHUE JIUTEPATYPHBIX HCTOUHUKOB; TOI00D
WJUTFOCTPATUBHOTO M ONMCATEIBHOIO MaTepralia o OTAEIbHBIM pa3enaM Kypca B
cetu MHTEpHET.
BBIITOJIHEHHE WHVUBUTyAJIbHBIX 33J]aHUI, HAlPABJIEHHBIX HA Pa3BUTHUE Y
CTYJIEHTOB CAMOCTOSITEJIbHOCTU U MHUIIMATUBBI. IHIUBUAYaIbHOE 33JaHUE MOXKET
MOJIy4aTh KaK KaXIbli CTYJIEHT, TaK U 4aCTh CTYJACHTOB I'PYIIIIbI
Ha camocrositenbHyt0 paboTy CTYJIGHTOB 110 Y4€OHOMY IIJIaHy OTBOJUTCA 66 4acosB.
CaMocTtosATenbHass paboTa CTYJEHTa HOCHUT CHCTEMaTHUYECKMH  XapakTep.
CamocrosiTenbHass padoTa CTYIEHTOB, MPEAYCMOTpPEHHas Yy4eOHBbIM IUIAHOM B
ooveMe ~ 50% oO0mero KoJau4yecTBa 4acoB, COOTBETCTBYET 0OoJiee TIIyOOKOMY
YCBOEHUIO U3Y4aeMOro Kypca, GOpMHpPYET HABBIKM MCCIIEOBATEIBCKON pabOThI U
OPUEHTHPYET CTYJEHTOB HAa YMEHHE IPUMEHATH TEOPETUYECKUE 3HAHUS Ha
IPaKTHUKE.

3aganus NJIs1 CAMOCTOSITEILHOM PadoThl COCTABJIEHbI IO pa3fejaM M
TeMaM, [0 KOTOPbIM TpeOyeTcsl JOMOJHUTEIBHO MPOPadOTaTh UIMPOAHATU3IUPOBATh
paccMaTpuBaeMblii IIpernogaBaTesieM MaTepual B 00beMe 3ailaHuPOBaHHbIX YaCcOoB.
B paznene 4.2. npuBeneHbl HOMepa 3ajad MO KaXJI0H TeMme, 4acTb W3 KOTOPBIX
paccMaTpUBaeTCs Ha CEMHHAPCKUX 3aHATHUSAX, OCTAJIbHBIE CTYIEHTHI OJKHBI
PEIINTh CAMOCTOATENIbHO. Pe3ynpTaThl CAMOCTOSTETEHON PaOOTHIKOHTPOIUPYIOTCS
npernojaBaTeyieM ¢ YUYWMTHIBAIOTCS TNpU arrectaudud cryjaeHta. [lpm sTom
IPOBOJSATCS: TECTUPOBAHUE, IKCIIPECC-OMPOC HA CEMUHAPCKUX 3aHITHIX, IPOBEPKA
MACbMEHHBIX PadoT.

IIpu moAroToBKe K KOJJIOKBUYMY CJIedyeT:

npopa60TaTb KOHCIICKTHI HCKHI/Iﬁ I10 BOIIPOCaM KOJIJIOKBHYMA,

NPOYUTATHb OCHOBHYIO 1 1OIIOJTHUTECIBHYIO JIUTECPATYPY, PEKOMCHIOBAHHYIO
I10 U3y4acMbIM BOIIPOCaM;
OTBCTHUTH Ha BOIIPOCHI KOJUIOKBHYMA,
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P 3aTPYAHEHUAX IPOKOHCYIBTUPOBATHCS C MPEMOABATEIEM.
MeToanuyecKkue peKOMeHIAIUM M0 MOAT0TOBKEe K TECTUPOBAHUIO. TeCThl — 3TO

BOIIPOCHI WJIM 33JaHMs, NPEIyCMATPUBAIOIINE KOHKPETHBIM, KPaTKUM, YETKUH
OTBET HAa MMEIOIIHECS JTAIOHBI OTBETOB. IIpym camoCTOATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTYAECHTY HEOOXOAUMO:

a) TOTOBACH K TECTUPOBAHHUIO, MpopaboTaTh MHMOPMAIMOHHBIM MaTepHal o
aucuuiiuHe. [IpoKOHCYIBTHPOBATECSA € MpEnojaBaTeleM IO BOIPOCY BbIOOpPa
y4eOHOI TUTEpaTypBhl;

0) YETKO BBISICHUTE BCE YCIIOBHSI TECTUPOBAHMS 3apaHee. 3HATh, CKOJIBKO TECTOB
Bam Oyner nmpenioxeHo, CKOJIBKO BPEMEHU OTBOIMUTCS HA TECTUPOBAaHUE, KAaKOBa
CHUCTEMA OLICHKU PE3YJIbTAaTOB U T.[I.

B) IIpUCTYyIas K paboTe C TeCTaMH, BHUMATEJIBHO U 10 KOHI[A POYTUTE BOMNPOC U
npejyiaracMbple BapuaHThl OTBETOB. BriOepure mpaBuiibHbIE (MX MOXET OBITH
HECKOJIbKO). Ha oT/ieIbHOM JTUCTKE OTBETOB BBHIMUIINTE LU(pY Bompoca U OYKBBI,
COOTBETCTBYIOIHE ITPABUIIbHBIM OTBETAM;

I') B [IPOLIECCE PEIICHHUS JKEJIaTeIbHO MPUMEHSATh HECKOJIBKO MOJIX0I0B B PEIICHUN
3a/laHusl. JTO MO3BOJIIET MAKCUMAJIbHO TMOKO OMEpUpOBaTh METOAAMM PELICHUS,
HAXO/Is1 KaXbIA pa3 ONTUMAIbHBIN BApUAHT.

1) eciiv Bbl BcTpeTuiu ype3BblUaiiHO TPYIHBIN At Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHHU Ha Hero. [lepexoaute kK qpyrum Tectam. BepHUTECH K TPYJITHOMY BOIIPOCY
B KOHIIE.

€) oO0s3aTeNbHO OCTaBbTE BpeMs IJisi MPOBEPKU OTBETOB, 4YTOObI H30€KaTh

MEXAHUYECKUX OIIUOOK.

MeToauyeckue peKOMEHJAUMU MO0 BbINOJHEHHI) KYPCOBOI0 TMPOEKTA.
KypcoBoit mpoekr - Bux y4yeOHOW pabOTHI TO W3ydYaeMOW JTUCIUILIMHE,
IPEIYCMOTPCHHBIH pPab0YMM ydYeOHBIM TUTAHOM W  BBITIOJHSIEMBIA CTYIACHTOM
CaMOCTOSITENILHO MO/I PYKOBOACTBOM TIPEIIOIaBaTelIsl.

[lempr0 KypCcOBOTO TPOEKTa SBISETCS 3aKPEIUICHHE W CHUCTEMaTH3aIlus
TEOPETUYECKUX 3HAHUHI B XOJI€ CAMOCTOSITEIHHOTO M3YYEHHS MCCIIEI0BATEIHLCKON

poOJIEMBI.
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3ama4n KypcoBOTO MPOEKTA:

e [IPOBEpPKA 3HAHUM, MOJIYYEHHBIX CTYJICHTOM B XOJI€ U3YUCHUS JUCIUILINH;
e (GopMHUpPOBAHUE YMEHUN CAaMOCTOATENLHON pabOThI C JIUTEPATYPOH.

KypcoBoil  mpoekr [OJKeH  MpeAcTaBisTh  CcOOOW  3aBEPIICHHOE
UCCJIeIOBAaHUE, B KOTOPOM aHAJIM3UPYIOTCS MCCIEI0BaTEIbCKUE MPOOJIEeMbl B
paccMaTpuBaeMol 00JacTH, W PACKPBIBAETCS COAEP)KAaHUE U TEXHOJIOTUU
paspenieHus: 3TUX NpoodJieM HE TOJIbKO B TEOPETHUECKOM, HO U B MPAKTUUYECKOM
IUTaHe Ha MECTHOM, pEeTMOHAIbHOM WM (denepaibHOM ypoBHAX. Pabora moimkHa
HOCUTb TBOPYECKHI XapakTep, OTBEYaTh TPEOOBAHUSM JIOTUYECKOTO U YCTKOIO
U3JIOKEHHSI MaTepHalia, JOKa3aTeIbHOCTH W JOCTOBEPHOCTH (HaKTOB, OTpakaTh
YMEHHS CTYJIEHTa TOJIb30BAaThCSl PAIlMOHATBHBIMU TPUEMaMHU TIOMCKA, OTOOpa,
00pabOTKHN U CUCTEMATU3AIMKA HHPOPMAIIMK U COJIEPKATh TEOPETUUECKUE BBHIBOIBI
U IIPAaKTHYECKHE PEKOMEHAAIUU.

KypcoBoil TPOEKT NOMKEH COIEPKATH CHAEAYIOIINE CTPYKTYPHBIE SJIEMEHTHI:

¢ TUTYJIbHBIN JIUCT;

e OrJaBjieHHE (€Ccau TEKCT pabOThl ETUTCS Ha TJaBbl) WM CojAepxaHue (B
TOM CJIy4ae, €ClIU TEKCT PabOThI IETUTCS Ha pa3/ieibl);

® BBEJICHUE;

® OCHOBHAs 4acTh;

3aKJII0YEHUE;

oubnuorpaduuecKuii CHICOK;

rpaduueckasi 4acTh;

npuIokKeHUs (Mpyu He0OXOAUMOCTH).

BrimonHeHne KypcoBOTO MPOEKTa CKIAIbIBACTCS M3 HECKOJIBKHX JTalloB:
aHAJIM3 JINTEPATyPHBIX M WHBIX HWCTOYHMKOB WH(MOpPMAIMH, COCTaBJICHUE TUIaHA
paboThl, HAaKOTUICHHE W 00paboTka (HaKTHUECKOTO MaTepualia, HalmuCaHUEe W
odopMieHue padOThI, 3aIUTa KYPCOBOTO MPOCKTA.

3aBepIICHHBI KypCOBOHM IMPOCKT 3a HEIETIO0 J0 3allUThl MPEICTABISICTCS
CTYZCHTOM PYKOBOJUTEI0, KOTOPBIH peIIaeT BOMPOC O JOMYCKE CTYICHTA K 3alUTe
KypPCOBOT'O IIPOEKTA.

PesynbTarht 3aITUTHI KypCOBOTO poeKTa OIICHUBAIOTCSI

b depeHIpOBaHHON OTMETKON («OTIUYHOY», «XOPOIIO», «yIOBIECTBOPUTEIIb-
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HO»), KOTOpas 3alKChIBAETCSl B BEJOMOCTh U 3a4CTHYI0 KHUKKY cTyAeHTa. OleHKa
«HEYJOBJIIETBOPUTEIBHO» MPOCTABIACTCS B HK3aMEHALMOHHYIO BEAOMOCTH, B
3aUETHYIO KHI>KKY HE BHOCUTCA.

JUJIs1 CTYA€HTOB ¢ OrPAaHUYEHHBIMHM BO3MOKHOCTSMH 310POBbSI CO31aHbI
crenuaJbHble YCJ0BHUSA JJIsl NMOJy4YeHus1 o0pa3oBaHus. B 1ensax noctymHocTu
MOJIYYCHHsS]  BBICIIETO OOpa3oBaHHUS MO  00pa3oBaTENbHBIM  MPOTpaMMaM
MHBAIMJAAMU W JIMIAMU C OTPAHMYCHHBIMH  BO3MOXKHOCTSIMU  3I0POBBSI
YHHUBEPCUTETOM 00€CTIEUNBAETCSL:

1. AnprepHaTuBHOM Bepcued o¢uuHanbHOrO caita B cetn «WHTepHeT» mis
c71a00BUISAIINX

2. IlpucytcTBHE acCHCTEHTa, OKa3bIBAIOUIEr0 OOydaroleMycss HEOO0XOIUMYIO
MTOMOIIIb;

3.J17151 MHBATUIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI IO CIIYXY —
TyOIMpOBaHKE BCIYX CIPABOYHON MH(OpPMAIUU O PaCHUCAaHUU yUeOHBIX 3aHSATUH;
o0OecrieyeHrne  HAJUICKAIMUMU  3BYKOBBIMM  CPEJICTBAMH  BOCIPOM3BEICHHUS
uHbopMaIny;

4. Jlns WHBaIWAOB W JIUI[ C OTPAHUYCHHBIMM BO3MOXXHOCTSIMU 37I0POBbS,
MMEIOIINX HapyUIEHUs! OMOPHO-IBUTATEIBLHOTO anmnapara, Co3JaHbl MaTepUalbHO-
TEXHUYECKUE YCIOBUS 00€CNeuyMBaIONIMe BO3MOXHOCTb OECHpEensTCTBEHHOTO
J0cTyna 00y4arolmuxcsi B ydeOHble MOMEUIEHUs, 00bEKTY MUTAHMS, TyaJeTHbIE U
JIpyrue TIOMEIICHWS VYHUBEPCUTETA, a TakkKe TMpeObIBaHUS B yKa3aHHBIX
MOMENIEHUSIX (HaJIu4he PacUIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U APYrUX

IPUCTIOCOOICHH).

8. MarepuajJibHO-TEXHUYECKOE o00ecTeuyeHHue TN CIUIINHbI

Munumansno  HeoOxomumbid  mis  peanusaruu - OIIOII  mepedens
MaTepUaIbHO-TEXHUYECKOr0 O00eCTeYeHusT BKJIIOYAaeT B CeOs: JICKIMOHHBIC
aynutopun  (00OpyZOBaHHBIE  BUICONPOEKIIMOHHBIM  O0OPYIOBaHHEM  JIS
NpPE3EHTAlMM, CPEACTBAMH 3BYKOBOCIIPOU3BEACHUS, SKPAHOM M UMEIOIIHNE BBIXO/ B

ceTb MHTEepHET), MOMEIeHHs AJis MPOBEACHUs JIaDOPaTOPHBIX, CEMHUHAPCKUX U
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MPAKTUUECKUX 3aHATUN (000pyJqoBaHHbIE Y4eOHON MeOesbl0), KOMIIbIOTEpPHBIC

KJIACChI M 1p.

Ilo aucoumnae

«]_IOHOJIHI/ITGJII)HBIC riIaBbel IIPOOCCCOB M aIIllapaTOB

XUMHUYECKOM TEXHOJIOTHHY» HMEIOTCS MMPpE3CHTAON 110 OTACIIbBHBIM TCMaM KYypcCa,

no3BoJIsIIONME Haubosiee A(PPEKTUBHO OCBOUTH MPEACTABICHHBIA Y4EOHBIN

MaTcpuall.

3aHATHA JICKHMOHHOI'O THIIA W CCMHHAPCKHUC 3aHATHA IMPOBOLAATCA B

aynuropun 203, 1abopatopHbie pabOThI BRIMOJIHSAIOTCS B JabopaTopuu 212.

OcHOBHOE o0opyioBaHue,
o0ecrnieunBaroIee IIPOBEJICHUE
Neayn. | eKIIMOHHBIX MPaKTUYECCKUX 51 OcHOBHOE HasHACHHE
)
71a00paTOPHBIX 3aHATUN
203 | Hanuuwme MyJbTUMeENUKHHOTO | OOy4aroniee: MNpu MPOBEACHHUH
00opyAOBaHUS JEKIHOHHBIX M MPAKTHYECKUX
3aHATUI
212 | B nabopatopun 212 umeetcs | OOyyaroniee: Opu NPOBEICHUU
npuoOpeTeHHas XUMHUYECKUM | JaOOPATOPHBIX 3aHATUI
bakyabTETOM YCTaHOBKa JUIS
UCCJIeI0BAHUS TUAPOMHAMUYECKUX

nporieccoB (5 mabopaTopHbIX padoT).
CoOpaHbl YCTAaHOBKH JJISI TIPOBEICHUS
71a60paTOPHOTO MPaKTUKyMa o
mpoiieccaM W anmaparaMm XUMHUYECKOM
TexHoJioruu [4,5]

47




IIpuaoxenne 1

JUCT UBSMEHEHUH (IONNOJTHEHU M)

B pabouyI0 MporpaMmmy Mo JUCHHUILUIMHE «/{0MOIHUTETbHBIE TTIaBbl TPOLIECCOB U
anmnapaToB XMMUYECKON TEXHOJIOTMIY 0 HarpaBieHuto moaArotoBky 18.03.01 —
«XUMHUYECKask TEXHOJOTUs; Tpoduiib « TexHomorus u nepepadboTka MoJIUMEPOB»
Ha yueOHBINA IO/

HEPEHEHI) 6HOCUMDBIX

Inemenm (nynicm) PILY usmenenuil (00noIHeHul)

Ilpumeuanue

OOcyxkaeHa ¥ pEKOMEHJO0BaHA Ha 3acelaHuu Kadeapbl OpraHu4ecKoi

XUMHAHA U BBICOKOMOJEKYJISIPHBIX COEIMHEHUN MPOTOKON No or "__ "
20 r.

3aBeAyromuii Kadeapoit /

/

48




IIpunoxenne 2

Pacnpenesienne 60aJ1710B TeKy1Iero U pyoe;KHOro KOHTPOJIS

No Cymma b6annos
n/ Buo xonmpons Oobuwasn

1-a mouka | 2-a mouka | 3-1 mouka
n cymma

1 |Ilocewenue 3anamuii 00 10 6annoe |0o 3 o. 00 30. 00 46.

2 | Texywuii KoHmponw: 00 30 6annoe |00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eonpocoe om000156. |om00056 | om0oo56. | omOoos56
TMosHbIH NPAaBUILHBINA OTBET no 15 6ammos |5 6. 560. 50.
Henonuplii mpaBUIIbHBIN OTBET or 3 10l50. |orl m0o56. |or1m056. | orl mo50.
OrtBeT, comepKanuil HETOYHOCTH, OLTHOKH 00. 00. 06. 06.
Buvinoanenue camocmoamensuvlx [om 00015 6. |om00056. |om 00056 |om0oo5o
3a0anuil (pewienue 3adau,)

3 | PybescHublii KOHMPOb 00 30 6annoe |00 10 6. 00 10 6. 00 10 6.
TECTUPOBaHHE ot 0- 10 126. |01 0 10 46. | ot 0- 10 46. | ot 0- mo 406.
KOJUTOKBUYM or 0 10 186. |or0m066 |or0m066. | or 0 mo 606.

4 | Hmozo cymma mexkywie2o u pyoexscnozo

KOHRmMpOA 00 706annos |00 230. 00 230 00 240

5 |Hepsbrii 3Tan  (6a30oBbI)ypoBeHb) — oOmeHKa |He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He menee 12 6
«YAOBJIETBOPUTEIbHO» 0.

6 |BTopoii 3Tan (npoaBUHYTHI)ypoBeHb) — onenka |MeHee 70 0. MeHee 23 6 MeHee 23 6 MeHee 246
«XOPOLIO)» (51-69 6.)

7 |Tperuii 3Tan (BbICOKHMii ypoBeHB) - oumeHka |He MeHee 70 0. He MeHee 23 He MeHee 23 6 | He MeHee 240
«OTJIUYHO» 0.
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IIpuioxenne 3

IIxana oyenusanus naianupyemvix pe3yabmamos 00yueHus

Texymmid u py0e:KHbIN KOHTPOJIb

|CeMeCTp [IIxana oneHuBaHUs
0-35 6aynos 36-50 6annoB 51-60 GamnoB 56-70 GannoB

7 Yactuunoe ITonHOE wim | [TonHoe wiu | [lTosHOE mocenieHue
MoceleHne YaCTUYHOE 4acCTUYHOE ayJTUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEIICHUE 3aHSATHUH.
3aHATUH. ayTUTOPHBIX ayJTUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHH. 3aHATHIA. BBITIOJIHEHHUE 51
bHOE BbINONHEHHUE | YacTuuHoe [TonnHoE 3amuTa
1a00paTOpPHBIX | | BBIIIOJIHEHUE U | BBIMIOJTHEHHE U | 1a0OpaTOpHBIX U
MPaKTUYECKHUX 3aImTa 3aIuTa MPaKTUYECKUX
pabor. [Tnoxas | nabopaTopHbIX U | 7aOOPATOPHBIX U | 3aHSATHUI.
MOATOTOBKA K | IPaKTUYECKUX MPaKTUYECKHUX Brinonnenue
0ayuIbHO- pabor. pa0or. KOHTPOJIbHBIX
PEUTHHTOBBIM Brinonnenue Brinonnenue paboT,  TECTOBBIX
MEPOTIPUITHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX 3a/IaHMi, OTBETHI Ha
CryneHt He | paboT,  TEeCTOBBIX | pabOT, TECTOBBIX | KOJJIOKBUYME  Ha
JIOTyCKaeTCs K | 3aJaHMii, OTBETHI Ha | 3aJJaHUIl, OTBETHI | OLICHKU «OTIUIHOY.
MIPOMEKYTOUHOMN KOJUIOKBUYME  Ha | HA KOJUJIOKBHYME
aTTecTanuu OILICHKH Ha OLICHKH

«YIOBJICTBOPUTEIH | «XOPOIIOY.
HO».

014 3auema

Cemectp [Ixana oneHUBaHUS
Hesaureno 3auTeHo
(36-60) (61-70)
7 Crynent umeet 36-60 6amtoB o utoram | CtyneHT umeet 36-45 6anIoB Mo UTOram
TEKYIIET0 M PYOEKHOTO KOHTPOJS, Ha | TEKYIIEro M PYOEKHOTO KOHTPOIS, Ha
3a4€Te He OTBETUJI HU Ha OJMH BOIIPOC. 3a4eTe MPEJICTAaBWJI TOJHBIM OTBET Ha

OJIMH BOTIPOC M YACTHUYHO (ITOJTHOCTHIO)
OTBETHUJI Ha BTOPOM.

Crynent umeet 46-60 6ayuioB 1o UTOTaM
TEKYIIETo U pPyOe)HOro KOHTPOJIS, Ha
3ayeTe najd IMOJIHBIM OTBET Ha OIUH
BOIIPOC HJIM YaCTUYHO OTBCTUJI Ha 068.
BOIIpOCA.

Cryaenty, umeromemy 61-70 6anioB mo
UTOTaM  TEKYyIIero U  pyOeKHOro
KOHTPOJIA, BBICTABJISICTCA OTMETKa
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«3a4TeHoy 0e3 caadyun 3a4era.

Jlna Kypcosozo npoekma

Ouenka

HEYJOBJIETBOPUTEIN | yJIOBIETBOPUTEIIBH XOpOILIO OTJINYHO

BHO 0 81-90 6as10B 91-100 6a/s10B

MeHee 61 0as1a 61-80 6as10B

IIpoexr BemomnHeH | [Ipoekt BemmonneH | IIpoekt [IpoekT BbITTOTHEH
HE B COOTBETCTBUU | B COOTBETCTBUU C | BHIIIOJIHEH B | B COOTBETCTBHUH C
C YTBEPXKJACHHBIM | YTBEPXKICHHBIM COOTBETCTBUHM  C | YTBEPKJACHHBIM
IJIAHOM, HE IJIJAaHOM, HO  HE | yTBEPKACHHBIM | IJIAHOM,
PacKpbITO MOJIHOCTBIO IJIaHOM, MOJIHOCTBIO
coziepKaHue PacKpbITO MOJIHOCTBIO PacKpbITO
Ka)XJI0T0 BOTIPOCA. | COAEpKaHUE PacKpbITO COJIEp)KaHHE
CryneHToM He Ka)XJI0TO BOMpPOCA. | COJIepIKaHHE Ka)XJIOr0 BOMPOCA,
caenansl BIBOABI | CTyJneHTOM HE | KaXJI0T0 CTYyICHTOM
0 TeMe padoThHI. CHENaHbI BOIIpOCa. chopMyTUpOBaHbI
I'pyGrie coOCTBEHHBIC HesnauntenbHble | COOCTBEHHbIE
HEJIOCTAaTKH B BBIBOJBI 110 TEME | 3aMEYaHUSs K | apTyMEHTUPOBAHH
opopMIIECHUHU npoekta  ['pyOble | ohopmieHHUIO BIC  BBIBOABI  TIO
pab6otsl. [Ipu HEI0CTaTKH B | IPOEKTA. [Ipu | Teme MPOEKTA.
3alUTe MPOCKTa ohopMIICHIHT 3aInTe Odopmienue
CTYJICHT HE paboTHI. IIpu | mpoekTacTyIeHT | IPOEKTa
BIIAJICET 3alUTE  NPOEKTa | BIajceT COOTBETCTBYET
MaTepuanoM, He CTYJIEHT ci1abo | MaTepuaaoM, HO | IPEIbSIBISEMbIM
OTBEYAET Ha BJIaJICET oTBeuaeT He Ha | TpedoBanusM. [Ipu
BOITPOCHI. MaTepuasoMm, BCE BOIMPOCHI. 3allUTe  MOpPOEKTa

OTBEYAET HE Ha BCE
BOIIPOCHI.

CTYJIEHT CBOOOTHO
BJIaJIcCT

MaTepuaioM 17}
OTBEYAET Ha
BOITPOCBHI.
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