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1. llesim v 3a1a4M OCBOEHUS TUCHUATIIIMHBI




Heabro gucuumInHbl «J{0ONMOJTHUTENBHBIE TJIABBI MPOIECCOB U anmnapaToB
XUMHYECKOW TEXHOJIOTUM» SIBJISIETCA MOJATOTOBKA CTYJIEHTOB K CAMOCTOSITEIILHOU
paboTe Ha XHUMHYECKUX MPEANPUITHSIX B KaueCTBE HHXKEHEpa-TEXHOJIOra,
TOTOBHOCTBIO K PEIHICHUIO MNpo(ecCHOHAIbHBIX IMPOWU3BOACTBEHHBIX 3ajad,
TOTOBHOCTBIO K COBEPIICHCTBOBAHUIO TEXHOJIOTUUECKOTO0 IIponecca. [IpenoiaBanne
JUACHUIUIAHBI «JlOTIOJIHUTENBHBIE TJIaBbl MPOLIECCOB U AIlIAPATOBY» TAKKE CTABHUT
cBoci 1ICJIBIO COBEPIIICHCTBOBAHUE npodeccuoHaIbHON IMOJATOTOBKH
oOydJarorerocss B 00yacTu OOMMX 3aKOHOMEPHOCTEH THIIOBBIX IIPOIIECCOB M
anmnaparypsl UIsI UX peajlv3alyd BHE 3aBUCHMOCTH OT UX MECTa B KOHKPETHOM
TEXHOJOTUYECKOW IIEMOYKE, a TakKKe€ ONTUMHU3AlUM YCJIOBHM IPOBEIACHUS
MPOIIECCOB U UX almapaTypHOro opopMIICHHUS.

3agauyaMy  JUCUMUIUIMHBI  SIBJSIIOTCS  TEOPETHUYECKOE U MPAKTHYECKOE
000CHOBaHUE HEKOTOPHIX MACCOOOMEHHBIX TEXHOJIOTHYECKUX MPOIECCOB, METO/IbI
UX pacyeTa, a TakKe pacyeT U BbIOOp ammapaToB W MaIIWH JJisI OCYILECTBICHUS
JTAHHBIX TIPOLIECCOB.

OnHolt M3 caMbIX XapaKTEPHBIX OCOOCHHOCTEM COBPEMEHHOrO JTara
Pa3BUTHUS HAPOJHOTO XO3SIMCTBA SBIIIETCSI €r0 BCECTOPOHHSISA XHWMU3aLMs,
MpEACTaBISAIONIas COOOM IIMPOKOE HCMOJIb30BAHUE B BEIYLIUX OTPACIAX
MIPOMBIIIJIEHHOCTH U CEJIbCKOTO X035MCTBA XUMUYECKUX TPOTYKTOB U MaTEPHAJIOB,
BHEJIPECHUE HOBBIX TEXHOJOTMYECKHUX IIPOLECCOB. B CBS3M C 3TUM H3y4yCHHE
XMMHUYECKOM TEXHOJIOTMA KaK HAayKd O METOJaX W CPEACTBaxX YMIpPaBJICHUS
TEXHOJIOTHUYECKUMH  TPOIECCaMH B MPOMBIIUICHHOCTH TpuoOperaer s
WH)KEHEPOB-TEXHOJIOTOB 0c000¢ 3HaYeHHE. TeopeTHIeCKOM OCHOBOM JUCIMILIMHBI
aBisieTcs nucuuiuinia "IIpoueccsl U anmaparbl XUMHUYECKOM TEXHOJIOTHH", KOTOpast
MO3BOJISIET MPOAHAIU3UPOBATH U PACCUUTATH MIPOLIECC, HAUTH CaMbI€ BBITOJHBIC €TO
napaMeTpbl, pa3paboTaTh W paccuUTaTh  anmaparypy, HEOOXOJUMYIO JIJisi
MPOBEJCHUA ATOr0 mpoluecca. BoT nmouyemy 3ToM NUCHUIUIMHE OTBOJIUTCSA Ba)KHAS
pOJIb B BBICIIIEM 00pa30BaHUMU.

B mpouecce nM3ydeHus AUCHMIUIMHBI CTYJIEHT JOJDKEH YCBOUTH OCHOBHBIE

IIPUHOUIIBI aHaJInM3a MCXaHH3Ma IIPpoHeCCa, IIPOTCKAOIMICIO0O B XHUMHYCCKOM



MPOU3BOJICTBE, BBIBUTH OOIIME 3aKOHOMEPHOCTH IMPOTEKAHUS IMPOLECCOB B
anmnapaTrype XMMUYECKUX MPOU3BOJCTB. Y CTyJEHTa JI0JKHA ObITh cpopMUpOBaHA
COBOKYNHOCTb  HABBIKOB M 3HAHWW, MO3BOJISIIOIIUX €My JOCTATOYHO TOYHO
OpPUEHTUPOBATHCS B BHIOOPE ONTUMAJILHOIO MYTH pacyeTa OCHOBHBIX alllapaToB
XUMUYECKON MPOMBIIUIEHHOCTH, KBATM(UIMPOBAHHO pEIMIaTh BOIMPOCHl HX
UCITOJIb30BAHUS B PA3HBIX OTPACIAX XUMUYECKUX MPOU3BOICTB.

Henu oucuyunaunst u ux coomeemcmeue yeaam OIIOII BO

HeHI/I OCBOCHUA JUCIHUITIINHBI «I[OHOJIHI/ITGHBHBIC
Lienu OITOIT BO

TJIaBbI IIPOLECCOB U allllapaToOB»

dopmupoBaHue ClIOCOOHOCTH MOHUMATh (PUIUKO-
XUMHUYECKYIO CYITHOCTh IMPOIECCOB U
KCIIO0JIb30BaTh OCHOBHBIEC 3aKOHBI MPOTEKAHMS
XUMHKO-TEXHOJOTHYECKHUX MPOIIECCOB B
KOMIUIEKCHOW MTPOU3BOJICTBEHHO-

TEXHOJIOTHISCKOM JACATCIIBHOCTH

IToaroroska BBIITYCKHHKOB K
np0u360()cm6€HHO'm€XHOJlOZLl’~l€CK012
JACATCIIBHOCTH B 001aCTH XMMHYECKUX
TCXHOHOFHﬁ, KOHKypeHTOCHOCO6HbIX Ha
MHUPOBOM PBIHKC XUMHUYCCKHX

TEXHOJIOTUH.

dopmupoBaHUe CIOCOOHOCTH BBIIOJIHSATD
IToaroroBka BBIITYCKHUKOB K
He00X01uMble GU3UKO- XUMUYECKUE U
NPOEKMHO-KOHCMPYKMOPCKOU
TEPMOAVMHAMUYECKHE PACYETHI OCHOBHBIX
JIESITEIbBHOCTH B 00JIACTH XUMUYECKUX
rapaMeTpoB
TEXHOJIOTUIl, KOHKYPEHTOCIIOCOOHBIX Ha
XUMHUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB HA OCHOBE
. MHUPOBOM PBIHKE XUMUYECKHUX
METO0B IIPOLECCOB U allapaToB XUMUYECKON .
TEXHOJIOTUH .
TEXHOJIOTHU

dopMHUpPOBaHKE TBOPUECKOTO MBIIIJICHUS,
[ToaroToBKa BBHITYCKHUKOB K HAYYHbIM
o0beMHeHre (GyHIaMEeHTAIbHBIX 3HAHHIMA
uccredosanusamM sl peleHus 3aaad,
OCHOBHBIX 3aKOHOB M METOJOB pacyéTa XUMHKO-
CBSI3aHHBIX C Pa3pabOTKOMA
TEXHOJIOTHYECKUX MPOIECCOB U MPOBEICHUS
WHHOBAIIMOHHBIX METOIOB CO3IaHUA
(HbUBUKO-XUMUYECKUX HCCIICIOBAHUM, C
XUMHUKO-TEXHOJIOTHYECKIX
nocneayomei 00padboTKo U aHATU30M
. MPOLIECCOB, BEILIECTB U MATEPUAJIOB
pe3yIabTAaTOB UCCIIEI0BAHUM

HOJIFOTOBK& BBIITYCKHHUKOB K
dopMHUPOBaHUE HABBIKOB CAMOCTOSATEIILHOTO
CamooOyyeHuio i HelpepbIBHOMY
IMPOBCACHUA TCOPECTUUCCKUX U
npodeccuoHaIbHOMY
AKCIEPUMEHTAIBHBIX UCCIICIOBAHUN B 00JIACTH
CaMOCOBEPILICHCTBOBAHUIO




MPOIIECCOB U

arrapaToB XUMHUYCCKHUX TEXHOJIOT I

2. Mecro nucuuminnbl B crpykrype OIIOII BO

JucuunnrHa «/{onoaHuTeNbHBIE I1aBbl MPOLIECCOB U ANIAPATOBY» OTHOCUTCA
K 0a30Boit yactu bioka 1 «Jluciumnianabl (MOIyJIM)» OCHOBHOM 00pa3oBaTelIbHOM
nporpaMmbl o HampasjeHUi0 moAroToBku 18.04.01 «XumMuueckass TEXHOJIOTHUS,
npodumiib «TexHonorus u nepepadoTKa MOJIUMEPOBY», U MPEAIOoaracT MoJyuYeHHue
CTyJIGHTaMU TPO(PECCHOHANBHBIX 3HAHWM, YMEHUW M HAaBBIKOB B Pa3IUYHBIX
oOnacTsix mnpodeccuoHaIbHOM aesaTenbHOCTH. (OHa OO0BEIMHSET HEKOTOphIE
paszensl  MPOLECCOB M almapaToB XUMHUYECKOW TEXHOJIOTHHM, HMEIOIINE
CYIIECTBEHHOE 3HAY€HHE JJIsi (POPMHUPOBAHUSI €CTECTBEHHO-HAYYHOTO MBIIUICHUS
CIIEIIMATIMCTOB-XUMHUKOB.

JlanHast yueOHasi mporpaMMa Y4HUTHIBA€T B3aUMOCBSA3b U NPEEMCTBEHHOCTh
JUCHMIUIMHBL C JPYTUMH OOILETEOPETUUECKUMHU U CHIEUATIbHBIMU TUCHUIUIMHAMU.
[IpeameTsl, KOTOpbIE M3y4YalOTCs Ha MPEABIIYIIMX Kypcax (OakajnaBpuaT) M Ha
3HaHHE KOTOPBIX ONMHUPAETCA AUCHUIUIMHA «J{OMOIHUTENbHBIE TJIaBbl MPOLECCOB U
anmnapaTtoB»: MPOLECChl U aNNapaTbl XMMHYECKON TEeXHOJOrWHM, MAaTeMaTHKa,
uHpopMaTuka, (pu3nKa, HEOpraHu4ecKasi XUMusl, OpraHNYecKas U aHAIUTUYECKas
XUMHH, HHKEHEepHas Tpaduka 1 HauepTaTeIbHasi TeOMETPUS.

[Ipn wm3yyeHUM yKa3aHHBIX AUCHUIUIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHbIE)» 3HAHUS, YMEHHUS, OTBIT U KOMIIETEHIINN, HEOOXOAUMBIE JIsl YCIEIIHOTO
OCBOEHHUSI TUCUUILTUHBI «J]0TIOTHUTENbHBIE TJIaBbl TPOLIECCOB U AllapaToBy.

B pesyibraTre 0CBOCHUS TUCUMILIMH (IPEPEKBU3UTOB) CTYACHT I0JI’KEH:
3uamo:

® OCHOBHBIC MOHATHUS M METOJIbl MaTEeMaTUYECKOr0 aHallu3a, JMHEHMHON anreOphl,
JUCKPETHON MaTeMaTuKu, Teopuu JuddepeHInanbHbIX ypaBHEHUH, TEOpUu
BEPOSITHOCTE W MAaTEMaTUYECKOM CTATHUCTHKW; OCHOBHBIE MaTEMaTUYECKUE

MCTOAbI pCHICHUSA HpOCbeCCI/IOHaJ'IBHBIX 3aJaa4,



e moHATHE MH(pOpMaLKU, OOLIME XapaKTEPUCTUKU IPOLECCOB cOOpa, mnepenay,
0o0paOOTKM ¥ HaKOIUIEHUS WHGOPMALMK, NPUHLUIB aNTOPUTMHU3AIUH |
IIPOTPAMMHUPOBAHMS, OJIWH W3 SI3bIKOB IPOTPAMMHPOBAHUsA, IPOTPAMMHOE
o0ecrieueHne M TEXHOJIOTUM TPOrpaMMHUPOBaHUs, UH(POPMAIMOHHBIE CHCTEMBI
(UC), anroputmbl UHGOPMALIMOHHBIX MMOUCKOB, KOMITBIOTEPHBIE CETH, OCHOBHBIC
TUIBl MPOTOKOJIOB KOMIBIOTEPHBIX CE€TeH, IobanpHyto cerb Internet u
KOMIIBIOTEPHYIO rpauKy;

e 3aKkOHbl HBIOTOHA M 3aKOHBI COXPAHEHUS, DIEMEHTBl MEXAaHUKH JKUJIKOCTECH H
ra3oB, OCHOBHBIC 3aKOHBl TEPMOJAMHAMHUKH, CTATUCTUYECKUE PpACTIPEIECIICHHUS,
3aKOHBI JJIEKTPOCTATUKH, BOJHOBBIE IPOLECCHI, N€OMETPUYECKYI0 U BOJIHOBYIO
ONTHKY, OCHOBbI KBAaHTOBOM MEXaHHUKH, CTPOCHHE MHOI'OJJIEKTPOHHBIX aTOMOB,
CTPOEHHE A1pa, KIACCU(PUKALIMIO FITEMEHTAPHBIX YaCTHII;

® OCHOBHBIE OCOOEHHOCTHU CBIPBEBBIX PECYPCOB (BOAA, HEPTH, ra3, TOpd, pyAHbIE U
HEpYAHbIE MaTEpHaIbl, BO3IyIIHAs CPENA), OCHOBHBIE CIOCOOBI UX MEepepadOTKH U
MOJATOTOBKH, BIUSHUE NIEPEPA0OTKU HA OKPYKAIOIIYIO CPEAY;

® [IEPUOJNYECKYIO CUCTEMY DIIEMEHTOB, JJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKY!I,
OCHOBBI TEOPHUM XUMHUYECKOW CBSI3M B COCIMHEHUSAX PAa3HBIX THUIIOB, CTPOCHUE
BEILIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUM, XUMHUYECKHUE CBOWCTBA JJIEMEHTOB
Pa3IMYHBIX TPYNI MNEPUOAUYECKON CHUCTEMbI M MX BaXHEWUIINX COCIWHEHUN;
pacTBOppl M HMX CBOWMCTBA; pAaBHOBECHE B paCTBOPAX; OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKLIMU; CKOPOCTD U MOPSIAOK XMMUYECKUX PEAKLUN;

e KJIAacCU(PUKALMIO, CTPOCHHE M HOMEHKJIATYpy OCHOBHBIX OPraHHMYECKHX
COEIMHEHNI, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHEHHN;
ONpENICJICHNE PABHOBECUS U CKOPOCTH XMMHWYECKUX PEAaKLHI, OCHOBBI KaTajln3a
OPraHUYECKUX PEaKIUN;

® DJIEMEHTHBIA, MOJIEKYJAPHBIA W (Ha30BbIA aHaNU3, CIOCOOBI BBIPAKECHHUS
KOHIIEHTpAaMii ¥ CcOCTaBOB (a3, OCHOBHBIE METOAbl Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO AHAJIM30B, MPUHIUIBI (PU3UKO-XUMUYECKUX METOJ0B aHaJIM3a:

ONITUYECKHE, PJICKTPOXUMUUYECKHE, XpOMaTOTpahUuecKuil aHaJIN3bI;



® OCHOBbl  XMMHUYECKOW  TEPMOJMHAMHUKHM:  Hayajga  TEPMOJUHAMUKH,
TEPMOJMHAMHUECKUNA TOTEHIMAI U OOIIHWe YCJIOBUS TEPMOJMHAMUYECKOTO
paBHOBECHS, TEPMOJMHAMUYECKHE CBOMCTBA ra30B; OCHOBHBIE 3aKOHBI MEX(Pa3HOTO
paBHOBECHS OMHAPHBIX CUCTEM, XUMHUYECKOE PABHOBECHE;

® OCHOBBI TEPMOJMHAMUKU MOBEPXHOCTHBIX SIBICHUN: acopOLMM, CMayUBaHUS,
KaIWUIPHBIX SIBICHUW, aAre3WH, KOre3WHM, CBOMCTBA INOBEPXHOCTHO-AKTHBHBIX
BEIECTB; AJICKTPOKUHETUYECKUE SBJICHHUS;, KIIACCU(PUKALIUIO TUCTIEPCHBIX CUCTEM U
MX OCHOBHBIE CBOMCTBA, YCTOWYMBOCTh IUCIIEPCHOCTD CUCTEM: CEAUMEHTAIMOHHAS
U arperaTuBHas yCTOWYUBOCTh, CTPYKTYpPOOOpa30BaHUE B IHUCIIEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTUYECKUE CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM;

e 1100aNbHbIE MPOOJIEMBI 3KOJOTUHU, MPOMBILIIEHHBIE BEIOPOCHI B OKPYKAIOIIYIO
cpeny, TBEpPAbIE MPOMBILIIICHHBIE OTXOAbl; IMPEACTABICHUA O IPEAEIIbHO-
nonycTuMbiX KoHueHTpauusx Bpeansix BemecTB (IIJK u ITC), ocHoOBHbIE
MPUHITUIBI OYUCTKU MPOMBIIIIEHHBIX Ta30BbIX BHIOPOCOB, OYUCTKHA CTOYHBIX BOJI,
YHUYTOKEHUE TOKCHYHBIX OTXOJ0B, CACTEMBI DKOJIOTHYECKOTO MOHUTOPHUHTA;

® OCHOBBI M 33Jja4d HA4YEpPTATEIBbHON N€OMETPUHU: IUIOCKHE U MPOCTPAHCTBEHHBIC
KOOPAMHATHI, 33IaHUE TOYKH, IPSIMOM JIMHUHU U TFIOCKOCTH, IOCTPOEHUE PAZTUIHBIX
MPOEKIUI TeJ, CEYCHU M pa3pe3oB; OCHOBHBIC MpaBwiia U TPeOOBAaHUSA €IUHOM
cucteMmbl KOHCTpykTOpckod nokymentamuu (ECKJI): odopmiienne uyeptexeit
neTanel U cOOPOYHBIX €/IMHHUL, OCHOBHBIE HAAMUCH M OOO3HAYEHMS; MIIOCKUE U
aKCOHOMETPHUUYECKHE U300PaKEHUS; YCIOBHbIE H300paKeHUsI COETUHEHUM eTaeil:
pe3b00BOE  COEIMHEHHME, COEJUHEHUE CBapKoil; TpeOoBaHHA K pabdouyuMm
yepTeXaMm U3JIeIHi, K COOPOYHBIM YepTeKaM U yepTekaM OOIIETo BUJ1a; OCHOBHBIE
IIPAaBUJIa COCTABJICHUS TUAPABINUYECKUX CXEM;

® OIpEIEIICHUE CHJI U MOMEHTOB CUJI OTHOCHUTEIIBHO TOYEK M OCEHN; NMOCTPOCHHE
CBA3CH CWJI M MX PEAKLUM; ONPENEsATh YCIOBHS MEXAHUYECKOIO PABHOBECHS
TBEPABIX TEJI; ONPEACICHUE TPACKTOPUM U YPAaBHECHHUM JBUKECHUSI MATEPUAIBHON
TOYKHU; ONpPEIEICHUE MOMEHTAa HHEpPUUU MPOCTEMIINX TEel M IUIOCKUX Tell;

OMnpcACICHUC MOMCHTA KOJHMYCCTBA JABHIKCHMA, 3daKOHA COXPAaHCHHA OHCPIHHU



(KMHETUYECKOM M MOTEHLUUAIBLHON SHEpPrum); OIpe/esieHHe 3aKOHA COXPAHEHMS
KOJIMYECTBA JIBUKEHUS,

® OCHOBHBIC NPOYHOCTHBIE XAPAKTEPUCTUKHU TBEPIBIX TENI MPU PACTSKEHUU U
CKaTHH: 3aKOH ['yka, OCHOBHBIC BUJIBI AeOPMAIIHI U JOMTyCTUMBIC MEXaHHUECKHE
HaIpPsHKEHUS; OCHOBHBIE METO/IbI PACUETA HA MEXAHUYECKYIO MPOYHOCTH OTACIIBHBIX
y3JIOB U JIeTajJel MallllH: OMOpP, KOPIIYCOB anmnapaToB, HArPYKEHHBIX BHYTPEHHUM
WJIU BHEIIHUM U30BITOYHBIM JIaBJICHUEM;

® MPUPOAY DJIEKTPUUECKUX TMOJEH M HX OCHOBHBIE CBOMCTBA; IEPEMEHHBIE H
MOCTOSTHHBIE T0JI51, OCHOBHBIE 3aKOHBI, OITUCHIBAIOIIUE CBOMCTRA MOJIEH; YyCTPOIMCTBO
U TIPUHIUIIBI Pa00Thl CHHXPOHHBIX M ACHMHXPOHHBIX DJIEKTPUUYECKHUX JIBUTATEJICH;
ANEKTPUUYECKUE UBMEPEHUS U IPUOOPBI;

® CTPOCHUE METAIOB, (POPMUPOBAHUE CTPYKTYphl METAJUIOB U CIUJIABOB IIPH
KpUCTAUTM3AIMY;, OIpeJeieHUe IJIaCTUYeCKo jaedopmalud U OCHOBHBIC
MEXaHMYECKHE CBOMCTBA METAJJIOB U CILIABOB; TUIIBI KOHCTPYKIIMOHHBIX METAILIIOB
U CIJIABOB, MCMOJIb3yEMBIX B XMUMHUYECKOM MAIIMHOCTPOCHUH; KIACCUPUKAIIIIO
KOPPO3UOHHBIX MPOLECCOB, XUMUYECKYI0 M BJIEKTPOXUMHUUYECKYIO KOPPO3UI0 U
OCHOBHBIE CITOCOOBI €€ MPEeA0TBPAIICHUS;

® OCHOBBHI U 3a/laudl METPOJIOTHHU; OCHOBHBIC MOHSITHS, CBSI3aHHBIE C OOBEKTAMU
W3MEPEHUN Ppa3IMYHBIX [MapaMEeTPOB; OCHOBHBIC TIOHSTHS, CBS3aHHBIE CO
CpEeACTBAaMH W3MEPEHHMI; OMpENeSICHUE TOHITUS TOTPEIIHOCTU WM3MEPEHUM M
OCHOBHBIE UCTOYHUKH MOTPEIIHOCTEN; ONPEIEIEHNE MHOTOKPATHOTO U3MEPEHUS U
OCHOBHBIE QJITOPUTMBI OOpPa0OTKM MHOTOKPATHBIX HM3MEPEHHI; OCHOBHBIE
noJioxkeHus 3akona P® 06 obecnieueHnu eNMHCTBA HU3MEPEHUM;

® OCHOBHBIC (DU3NUYECKHUE BEIIMYMHBI U UX MPOU3BOIHBIC; BHECUCTEMHBIE €IMHUIIBI
U3MEepeHUl (PU3NYECKUX BEIMYMH, OCHOBHBIE CHUCTEMBl EIWHHI] H3MEpPEHUI
dbuznyeckux BeJMMUYUH U cuctemy u3MmepeHuir CH; oCHOBHbIE TpaBUjia
ucnoibs3oBanus cucrembl CU Ha Tepputopun PO;

Ymemo:

® MPOBOJIUTH aHAIU3 (YHKIIMH, peliaTb OCHOBHBIE 33J1a4ul TEOPUH BEPOSITHOCTH U
MaTeMaTUYECKOU CTATUCTUKHU, PEIIaTh YpaBHEHUS U CUCTEMBI TU(depeHIaTbHBIX
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ypaBHEHUN NIPUMEHUTENIBHO K pealbHbIM MpoIleccaM; IPUMEHSITh MaTEMAaTUYECKUE
METO/Ibl IPU PEIICHUH TUIMOBBIX MPO(EeCCHOHATBHBIX 3a/1ay;

® paboTaTh B KA4€CTBE IMOJI30BATENSI IEPCOHATLHOTO KOMITBIOTEPA; MOIh30BaATHCS
Pa3IMYHBIMU ONIEPAIMOHHBIMU CUCTEMAaMU; UCIIOIb30BaTh HA MPAKTUKE Pa3TUYHbIC
BHEIITHME HOCHUTEIN 1T 0OOMEHA JaHHBIMH MEXIy KOMITBIOTEpAMU; UCIIOJIb30BATh
OCHOBHBIEC YHCJICHHbIE METOJbl PEIICHUS MaTEeMaTHYECKUX 3aJay; MCIOJb30BaTh
HEKOTOpbIEe HanOOJIee YaCcTO MPUMEHSIEMBIC SI3BIKH MPOTPAMMHUPOBAHUS;, pabOTaTh C
MPOrPaMMHBIMHM CPEJICTBAMH PACcUETOB OOIIET0 HA3HAYEHHUS; HCHOJb30BaTh U
NPUMEHATh Ha MPAKTHUKE HauOoJee W3BECTHBIC OIEPAIMOHHBIC CHUCTEMbI IS
ohpopMIICHUSI U  PEJAKTUPOBAHUS TEKCTOBBIX JIOKYMEHTOB; HCIOJIb30BaTh
pasnuyHbie TpauuecKkue peJakTophl A1 MOCTPOEHUs TpadUuKoB, U300paKEHUN U
YepTEeKEN;

® pemiaTh THUIOBBIC 3aJla4M, CBSI3AHHBIE C OCHOBHBIMHU pa3/iellaMd XHUMHYECKOU
TE€XHOJIOTHUH, UCMOJIb30BaTh (PU3UYECKUE M XUMUUYECKHE 3aKOHBI MPU aHAIU3E U
peIIeHU BOPOCOB, CBSI3AHHBIX C MPOGECCHOHANTBHON e TEIHHOCTDIO;

® BBHITIOJIHATH OCHOBHBIE XUMHUYECKUE OIEPALIMH, ONPEIETATh TEPMOIMHAMUYECKUEC
XapaKTEPUCTHUKN XUMUUYECKUX PEAKIMi U paBHOBECHBIC KOHIICHTPAIIMH BEIIECTB,
WCIIOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOJUHAMUYECKUE CTIPABOYHBIC
JJAHHBIE U KOJIMYECTBEHHbIE COOTHOIICHHUSI HEOPTAaHUYECKON XUMHUU NPH PELUICHUU
npodeCCUOHANIBHBIX 33]1a4;

e BHIOpaTh METOJ pEHICHUS AaHAJIUTHYECKOM 3a7ayd KAaueCTBEHHOIO W
KOJIMYECTBEHHOTO aHaJIN3a PA3JIMUHbIX XUMUYECKUX COCTMHECHUN U MEXaHUYECKUX
cMecel;

Bnaoemy:

® METOJIaMH MIPOBEACHUS (PU3MUECKUX U3MEPEHUM, METOIaMU KOPPEKTHOM OIIEHKH
MOTPEIIHOCTEN MPU MPOBEACHUN (PU3HUUECKOTO IKCIIEPUMEHTA,

® TCOPETHUYECKUMH METO/IAMU OMMUCAHUS CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB Ha
OCHOBE JJICKTPOHHOTO CTPOCHMS MX aTOMOB U TIOJIOKEHHS B TEPUOJIMUYECKOM
CUCTEME XUMUUYECKUX DJIEMEHTOB, SKCIIEPUMEHTAIbHBIMU METOJIaMH ONPEACIICHUS
(U3UKO-XUMUUECKUX CBOMCTB HEOPTraHUYECKUX COCIUHEHUM;
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® HaBBIKAMU NPOBEJCHUS CAMOCTOATENbHBIX pAacuy€ToB M IMPOECKTUPOBAHMS
PaA3JINYHBIX MEXaHUYECKUX YCTPOWCTB U U3/IEIIHM.

B pe3ynbrare ocBOCHUS AUCUUILINH (NMPepeKBU3UTOB) 00y4aeMblil JOJHKEH
o0nanaTe ompeAenEHHBIMA KOMIIETEHIIUSIMU. B yacTHOCTH, 00y4yaeMmblil TOJKEH
o0Jafars:
® KyJIbTypOIl MBILIUIEHUS, CHOCOOHOCTBIO K 00OOIIEHNIO, aHAIN3Y U BOCHPUSTHIO
nH(pOpMalnK, IOCTAHOBKE 1IEJIM U BBIOOPY MyTel €€ JOCTUKEHHUS;
® YMEHHUEM JIOTUYECKH BEPHO, apTyMEHTUPOBAHO, KOPOTKO U SICHO CTPOUTH YCTHYIO
Y NIHCbMEHHYIO PeUb, CIIOCOOHOCTHIO JJOTHUECKH IPABUIILHO OOPMUTH PE3YJIbTAThI
MBIIUICHHS,
® 1CII0JIb30BaTh OCHOBHBIE IOJIOKEHHUSI U METOJbl COLMANIBbHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYYHBIX W OSKOHOMHYECKHX HAyK MpPH PEIICHUH COLUAJIBHBIX |
npo(hecCUOHANBHBIX 3a/1a4;

e paboTaTh ¢ UHPOpPMaALUEN B II100ATBHBIX KOMITBIOTEPHBIX CETSX;

® [IOHUMATh POJIb OXPaHbl OKPYKAIOIIEN CPe/bl U PAllMOHATIBHOIO MCIIOIb30BAHMS
IPUPOJIHBIX PECYPCOB AJISl PA3BUTHUS U COXPAHEHUS [IMBUIIN3ALINN;

® BJIAJICTh OJHUM U3 MHOCTPAHHBIX S3BIKOB Ha YPOBHE HE HIKE Pa3rOBOPHOTO;

® 1CNOJb30BaTh 3HAHUS O COBPEMEHHOM (hU3MUYECKON KapTUHE MHpa,
IPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BeUlecTBa s
TOHMMAaHHUS OKPYKAIOIIETO MUPA U SIBJICHUH TPUPOIBL;

® CHOCOOHOCTBIO W  TOTOBHOCTBIO  HCIOJIB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B CBOEH MPOQEeCcCCHOHANBHON NeATeIbHOCTH,
IPUMEHSATb METO/Ibl MATEMATHUECKOT0 aHAIN3a U MOJIETTUPOBAHUS, TEOPETHUECKOTO
Y DKCTIEPUMEHTAIBHOTO MCCIICOBAHNUS;

® UCIOJB30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, MPUPOJIE XUMHUYECKOW CBSI3U B
pa3IMYHBIX KJIaccaX XWUMHUYECKUX COCAMHECHUW Ui TIOHUMaHHUS CBOWCTB
MaTepUajoB U MEXaHM3Ma XUMUYECKUX MPOLECCOB, MPOTEKAIOUINX B OKPYIKAIOIIEM

MHUpE;

10



® [IOHMMAaTh CYIIHOCTh W 3HauYe€HUE WHGPOpPMAIMHU B Pa3BUTHH COBPEMEHHOTO
uH(GOPMAIIMOHHOTO OOIIECTBA;
® OCHOBHBIMH MeTOAaMHU cOOpa W TIONYyYEHHUs, XpaHEHUs M MepepaboTKH
uHbOpMaIluK, UMETh OINpeaenéHHble MpodeccuoHalbHbIE HABBIKM PadOTHI C
NEPCOHATILHBIM KOMITBIOTEPOM;
® ICIIOJIb30BAaTh HEOOXOJMMBbIE HOpPMATHUBHBIE JOKYMEHTHl IO KayeCTBY

CTaHAapTU3AINHN U CepTU(UKAIIMN B CBOCH NIPO()ECCHOHATILHOM NESITEIIBHOCTH

3. TpeGoBaHus K pe3yibTaTaM OCBOCHMS IMCUUIINHBI.
B mponecce ocBOEHHsS AUCHUIUIMHBI y CTYAEHTOB PAa3BUBAIOTCA CIEAYIOLIUE
komneTeHmu: OITK-4, OITK-4.1, OIIK-4.2.
OIIK-4 — cnocoOeH HaXOAUTh ONITUMAJIbHbIE PELIEHUS [TPU CO3/IaHUU IPOTYKIUU
C yuyeToM TpeOOBaHMW KayecTBa, HANEKHOCTU U CTOUMOCTH, a TaKKe CPOKOB
UCIIOJIHEHU S, 0€30MaCHOCTH KU3HEIESITEIbHOCTH U SKOJIOTHYECKOW YHUCTOTHI
OIlK-4.1 — Cpnoco0eH HaxoAWTh ONTUMAalbHbIE pEUICHUS MpPU CO3JAaHUU
IPOJYKIIMH C Y4eTOM TpeOOBaHUM KauecTBa, HaJeKHOCTH U CTOUMOCTH
OIIK-4.2 — Bnageer cmoco0aMu HaXOXIEHUS ONTHUMAJIBHBIX PEHICHUNA MpH
CO3/IaHUU MPOJYKIMH C YYETOM TpeOOBaHUI KauecTBa, HAJIEXKHOCTU U CTOMMOCTH,

a TAKKC CPOKOB MCIIOJTHCHHUA, 0e30IMacHOCTH KU3HCACATCIbHOCTH 1 9KOJIOTUUECKOM

YHUCTOTBI
Ne | Kon Coneprxanue B pesyinbrare n3ydeHust JUCIUIITAHBT 00y YaroIIecst
i | KOMITE | KoMreTeHImu (v | [AOJDKHBL
- ee vacTy) 3HaThb YMmeThb Bnanets
SHITUN
1 2 3 4 5 6
1 |OIIK-4 I oToBHOCTE K OcHOBHEBIE I lome30Batecs Hcnoms3oBaTh
HCIIOJIb30BAHNTIO KOMITbIOTCPHBIC 0a3bl MpaBWiaMn KOMITBFOTCPHBIC
OCHOBHBIX  (DM3HKO-| TAHHBIX O CTPOSHHH U | IOCTPOCHHSI IIPOTrPAMMBI JUIs
XAMUYECKUX, CBOMCTBaX XUMHAYECKHX (hOpMYJL, | TOCTPOCHUS
MAaTeMaTHYECKUX Y| OpraHMYECKNX 1pahvKoB, TAOMMI[ C|XUMHUYECKHX "
HMHBIX CCTCCTBCHHO- COGIH/IHCI{[/Iﬁ, HCTIO/IB30BAHUEM CTCPCOXUMHICCKUX
HAy4YHbIX TIOHSATUM W |BKITFOYAst COOTBETCTBYIOIIX | (hopMyT
MCTOJIOB ITpHU PEHICHUH | XUMHUYICCKUC KOMITBHOTCPHBIX OPraHUYICCKUX
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npodeccrioHanbHBIX  |Tpadwdeckrie W 3D|mporpamM, B TOM|COETUHEHHIN u
3a/au. KOMITBIOTEPHbIE qyicie YIS CO3MAHIE | IPYTHX BUJIOB
TPOTPaMMBbI KOMITHIOTEPHBIX WLTIOCTPATUBHOTO
TIPS3CHTAL I Marepuaa.
QOIIK- |cmocobHOCTH K | YCTpOKCTBO PaGorams Ha|Brnagers 3HaHWSIMU
npodeccnoHanbHOM | anmaparypsbl JUJTs1 | COBPEMEHHOM TIPOBETICHHS TIPOLIECCOB
41 HKCILTyaTaIluH TIPOBETICHHS 00OpYZIOBAHAN M C|3KCTPAKLIH,
COBPEMEHHOTO TUAPOIMHAMUYECKUX | TIPHOOpaMH, ancopOIvK,  CYIIIKH,
obopymoBaHus M|.  TeIUIOBBIX ¥ |CBI3AHHBIMU C|KpuCTaUIBALMM, A
pudopoB B |MacCOOOMEHHbI3X  |HalpaBlieHUEM M| TAOKe
COOTBETCTBUU ¢ | mporieccoB npodrieMm KPHOTEXHOJIOTVIH
HarpaBJIeHUEM u TIO/ITOTOBKA
npoduieMm
MIOATOTOBKH
OIIK- |roToBHOCTH K | OCHOBHBIC Paccuurars Hcnonb3oBarh
HCIOJIb30BaHUIO TIPUHLIMIIBL ~ TEOPHH | OCHOBHBIE NPUHLIUIBL  TEOPHU
4.2 METO/IOB MoI00Us,  CHOCOOBI | XapAKTEPUCTUKH of00us u
MaTEMaTHYeCKOr0  |MareMaTUYecKOro | TPOMBIIUICHHBIX KOMITBIOTEPHBIE
MO/JICITUPOBAHUS MOJICTTMPOBAHUST JITSI | AITNapaToB JUBI| IPOTPaAMMBI ~ JIJIA
MaTepuasoB U |pacueTa anmapatypsl | pOBEICHHS pacueToB
TEXHOJIOTUYECKMX  |B TPOMBIILICHHBIX | TIPOIECCOB TIPOMBIITIICHHBIX
MIPOLIECCOB, K | TEXHOJIOTHYECKUX | SKCTPaKIH, TEXHOJIOTHYECKIX
TEOPETHYECKOMY nporieccax a7icOpOLIMY, ~ CYIIIKH, | TIPOLIECCOB
aHalu3y u KPUCTAUIBAIY, A
JKCIEPUMEHTAIBHON TaOKe
MIpOBEpKeE KPHOTEXHOJIOTVIIL.
TEOPETUICCKUX
TUIOTE3

B PE3yIbTaTC OCBOCHUA JUCHUIIIMHBI CTYACHT JOJIKCH!

3Hamo:

® OCHOBBI TEOPHUU MTEPEHOCA UMITYJIbCA, TEIJIa U MACCHI;

® OCHOBHBIC MPUHIMIBI MAaTEMAaTHUYECKOTO OMHUCAHHUS MPOIECCOB M almapaTroB
XUMHUUYECKUX TEXHOJOTHUW, OCHOBHBIE MPUHIMUIMBI M METOJbl MOJEIMPOBAHUS
XUMUKO-TEXHOJIOTUUYECKUX TPOIIECCOB, BKIIIOYAsi MaTeMaTH4YeCKoe U (pu3nueckoe
MOJICTUPOBAHUE, B TOM YHCJIE OCHOBBI TCOPHUH 00OOIIEHHBIX TIEPEMEHHBIX;

® OCHOBHbIE (PU3UKO-XMMHUYECKHE U TEPMOIMHAMUUYECKHE CBOMCTBA JKHJIKOCTEH,
ra3zoB, TBEPBIX TEJ, OCHOBHBIC METO/IbI UX OIPEEICHUS U PAcUETa;

® TEPMOJMHAMHYECKHUE OCHOBBI MPOIIECCOB CXKATUSI Ta30B, HA3HAUYCHHE TTPOILIECCOB
CKaTusl, MPUHLIUIHAIBHBIC YCTPONUCTBA U MPUHITUITBI paO0ThI KOMITPECCOPOB;

¢ OCHOBBI TCOPHH ITPOLECCCOB TCINIO- U MACCOIICPCHOCA,
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® IPUHIMIBI COCTaBJICHMs TEIUIOBBIX OaJaHCOB, METOJUKU pacyéra CTATUKU U
KHMHETHKH MIPOLIECCOB TEIUIO- U MACCONEPEHOCA, BKIIFOYAs pACUETHI IBMXKYLIUX CHII
Y CKOPOCTH ITPOTEKAHUS IIPOLIECCOB;

® OCHOBBI TEOpPUHU IMPOIECCOB MAaCCONEPEHOCAa B CHCTEMAaX CO CBOOOJHOW H
HEIOJBUKHOW MOBEPXHOCTHIO KOHTAKTa (ha3, BKIIIOUAsl IPOLECCHl MAacCONEpeHoca
MOJICKYJISIPHOM U KOHBEKTUBHOU AU dy3ueii;

® OCHOBHBIE 33J]aud CTATUKA MAaCCOOOMEHHBIX IPOLECCOB, BKJIOYAs MPHUHIIUIIBI
COCTaBJICHHs] MaTepHAIbHBIX OAlaHCOB, OCHOBHBIE 3aKOHBI M PacuéT MexX(pazHOTo
TEPMOJIMHAMHYECKOTO PAaBHOBECHS], IBHKYIIIMX CUJI IPOLECCOB;

® OCHOBHBIE 33J]a4yl M METOJbl pacy€éTa KUHETUKH IPOIECCOB MaccCOIlepeHoca,
BKJIIOYAsl pacY€Thl OCHOBHBIX KHHETHUYECKHUX MTOKA3aTeNEH MPOLIECCOB;

® IPUHIMIHAIBHOE YCTPOUCTBO MacCOOOMEHHBIX annapaToB, OCHOBHBIE METO/bI U
IPUHIUIBI KX TPOEKTHOTO pacuéra; MPUMEHEHNE METOA0B MOJ00US IPU pEeIICHUN
IPAKTUYECKUX 3a7a4 MaCCOOOMEHHBIX MIPOLECCOB;

® OCHOBHBIE METOJbl pacuéra JuaMeTpa U BBICOTHI KOJIOHHBIX MacCOOOMEHHBIX
anmnaparos;

® OCHOBHbIE CIOCOOBI ONTHUMM3AalUMKW W MYTH TNOBBILIEHUA 3(PPEeKTUBHOCTU
MacCOOOMEHHBIX MTPOLECCOB;

Ymems:

® OmpeaensTh W  PacCUUTHIBaTh  OCHOBHbIE  (DU3UKO-XUMUYECKHE U
TEPMOJMHAMUYECKHE CBOMCTBA KUJIKOCTEN U I'a30B;

® OIPENENATh U PAaCCUUTHIBATh T'MAPOJUHAMUYECKHE XAPAKTEPUCTUKHU JIBHIKECHHUS
XKUJKOCTEH U ra30B; TEIUIOBbIE U MACCOOOMEHHBIE MPOIIECCHI

® PacCUUTHIBATh TMAPABIMYECKUE COMPOTUBIICHUS MPOCTEUIINX TPYyOOIPOBOIHBIX
TUIPABINYECKUX CHUCTEM M OCHOBHBIX XHWMHKO-TEXHOJIOTMYECKUX anmnaparos,
OCYUIECTBJISATH MOJ00P HACOCOB M BEHTHJIATOPOB ISl TIEPEMEIICHUS KUIKOCTEN U
ra3os;

® [IPOBOJAUTL AKOHOMMYECKHUM aHAJIN3 XUMHUKO-TEXHOJOTUYECKUX CHUCTEM,
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® TPOBOJAUTH PACU€Tbl OCHOBHBIX XapaKTEPUCTUK PA3JIMYHBIX TEIJIO- U
MacCOOOMEHHBIX  IPOIIECCOB, BKJIOYAas TEIUIOBBIE HAarpy3ku TEIJIO- U
MacCOOOMEHHBIX aIllapaToB, IBUKYIIHE CUITBI TPOIIECCOB, KOG (DUIIMEHTOB TEILIO-
¥ MaccoOOTJa4M U TEIUIO- U MACCOIEPENAYN;

® [IPOBOAUTH TEIUIOBOM M KOHCTPYKTHUBHBIM PACcUEThl XMMUYECKOU ammapaTypbl
Pa3IMYHOr0 Ha3HAYEHUS, IPOBOANTH UX TOBEPOYHBIE PACUETHI;

e 1oA0MpaTh HOPMAJIM30BaHHBICE BApPUAHTBHl  KOHCTPYKIMH  TEIJIO- U
MacCOOOMEHHBIX aNNapaToB Il pEUICHUS] IPAKTUYECKUX 3a/1a4;

® BBHINOJIHATh TEXHOJOTMYECKHME pacdy€Tbl € MOJ00OPOM HOPMAIM30BAHHBIX
KOHCTPYKIIMH  KOHTaKTHBIX  YCTPOWMCTB  JUIsl  MpOBEJACHUST  Haumbolee
pacrpoCTpaHEHHBIX MAacCCOOOMEHHBIX TMPOIECCOB, TaKUX, Kak abcopOuus u
necopOuus, NeperoHka u peKTudukanus,

® IPUMEHSTH BBIUYMCIUTEIBHYIO TEXHHUKY IS BBIMIOJHEHUS MPOEKTHBIX 3ajad,
CBSA3aHHBIX C MPOCKTUPOBAHMEM amnmapaToB Uil TMPOBEJACHUS  XHUMHKO-
TEXHOJIOTHYECKHX ITPOLIECCOB TEILJIO- U MAaCCONEPEHOCA.

Bnaoemp:

® HaBBIKAMU NPOCKTHUPOBAHUS TMPOCTEUIINX THUIOBBIX amnmapaToB XHUMHYECKOU
MPOMBIIIUICHHOCTH, BKJIIOYAsl COCYAbl M amnmapaThl JJIsi XpaHEHUs >KHIKOCTeH U
ra3oB, TpPYOONPOBOJHBIE THAPABIMYECKUE CUCTEMBI C MOAOOPOM HACOCOB U
BEHTWJISITOPOB, a TaKXe TUAPOMEXaHM4Yeckoe OoOOpyIoBaHUE ISl pa3leieHUs
HEOJHOPOJHBIX CUCTEM;

® HaBBIKAMH NPOEKTHUPOBAHUS TEMIOOOMEHHOIO OOOpYAOBAHMS W allapaToB IS
IPOBEJCHUS] MACCOOOMEHHBIX TPOIIECCOB;

® METOAAMHU ONTHUMU3ALNHU PEKUMHO-TEXHOJOTUYECKUX MMapaMeTPOB MPOBEICHUS
TUIOBBIX ~XMMHUKO-TEXHOJIOTHYECKUX IMPOLIECCOB U  pabdOThl XUMHUYECKOTO

000opy10BaHUS.

4. Conep:xxaHme M CTPYKTYpPa AUCHUILIMHBI

Conaep:xanue pa3aeaoB JUCUUIJINHBI
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B Ttabmuue 1

INPpUBOAUTCA  OIIMCAHHC

COACPIKaHNA

JUCHUILINHEI,

CTPYKTYPUPOBAHHOE MO pazjliejaM, ¢ yKa3aHHEM IO KaXJIOMy pasjaeny (GopMsl

TeKyIlero KoHTpousist: gomaimHee 3amanue ([3), xomnokBuym (K), pyOexHbIN

koHTpoJIb (PK).

OO01mas Tpy10€MKOCTh TUCIUIUIMHBI COCTaBiIseT 4 3aueTHbIe eauuullsl (144 4.).

Ta6mua 1. Coneprkanue JUCHMILIAHBI «/[OMOIHUTEIbHBIC TJIABBI IPOLIECCOB U
arrnapaToB XUMUYECKOW TEXHOJIOIHH», IEPEUCHb OLIEHOYHBIX CPEICTB U

KOHTPOJIUPYEMbBIX KOMIIETEHIUHN

Ne ConepxaHnue paszaena Kon
pa | Haumeno KOHTPOJH dopma
311 BaHUEC pyemon TCKYLIICTO
en paszaeina KOMIICTCH | KOHTPOJIA
a 005040
1 | OcHoBH | XapaKkTepuCTHKa nporeccoB | OIIK-4, | /13, K, PK
bIE macconepenaun. Cnocobsl Bwipaxkenusi | OIIK-
3aKOHOM | cocTaBa (a3. @Da3oBoe paBHOBECHE. 4.1,
epHocTH | Matepuanbublii  Oamanc  mporeccoB | OIIK-
Maccoob | maccornepeaayu. PabGoune JIUHUH. 4.2
MEHHBIX | MonekynsapHas muhPysus 51
MPOIIECC | KOHBEKTUBHBIN MEPEHOC.
OB HNuddepenuumansaoe ypaBHEHHE
KOHBEKTHUBHOU muddy3un. MexaHU3MbI
IPOLIECCOB MAacCOIlepeHoca. Y PaBHEHUE
maccootaaun. [TogobHoe npeoOpazoBaHue
b depeHnnanbHbIX ypaBHEHUI
macconepenoca. Kputepuu  momoous
b dy3uoHHbIX TIpoiieccoB. OO00IIEHHOE
(KpuTepualibHOE) YpAaBHEHHUE.
2. | Okcrpak | OkcrparupoBanne. Cxembl u ammapatsl | OIIK-4, | 13, K, PK
s AKCTPAaKIMOHHBIX  ycTaHOBOK. Pacuer | OIIK-
MpolLecca 3KCTParupoOBaHus TBEPABIX TE. 4.1,
OxkcrparupoBanue xkuakocre. dazosoe | OIIK-
paBHOBecue. CraThka 3KCTparupoBaHUS. 4.2
TpeyronbHbIe u IPSIMOYTOJIBHBIE
JIAarpaMmbl. Anmnapatypa
HKCTPAKIIMOHHBIX YCTAaHOBOK.
3. | Amcop6 | AnmcopOrusi. Crarudeckas u | OIIK-4, | 13, K, PK
U JUHAMHYeCKass aKTUBHOCTH ajcopOeHToB. | OIIK-
Nzotepma a7IcCOpOLIUH. N3otepma 4.1,
a7ICOpOLIHH. Macconepenaua npu | OIIK-
agcopbumu. Cxema W anmaparypa 4.2

15



aJICOPOIMOHHBIX  TporeccoB.  Pacuer
afcopOepoB MEPUOAUICCKOTO JICHCTBHS.

Cymka | Cymka. Cratuka cymku. AdcomotHas u | OIIK-4, | /13, K, PK
OTHOCUTEJIbHAs BJIQYKHOCTD raza. | OIIK-
Juarpamma |-X cOCTOSIHHSA  BIIa)KHOTO 4.1,
Bo3ayxa. MarepuaneHbli U TemioBor | OIIK-
OanaHT BO3IYIITHOM CYIIMJIKH. 4.2
Onpenenenue YAEIBHOTO pacxona
BO3/lyXa W Temia 1o pauarpamme I-X.
BapuanTsl nponecca CyIkHu.
Cymka. Kunernka cymkn. CKOpOCTh
CYIIKHA TPU TMOCTOSSHHOM M TMEPEMEHHOM
BJIarOCOAEPKaHUU CYUIMJIBHOTO areHTa.
KoncTpykimu cymmiok
Kpuorex | OCHOBBI KPUOXUMUHU. [lomyuenue | OIIK-4, | A3, K, PK
HOJIOTUSl | HICKyCCTBEHHOro  xonoga. @usnueckue | OIIK-
OCHOBBI TIOJTYYCHUS HU3KUX TEMIIEpaTyp. S- 4.1,
T  mumarpammbel. PabGounme  BemectBa | OIIK-
XOJIOIWJIBHBIX MAIlMH U XJIAJOHOCUTEINH. 4.2
CxeMbl XOJIOIUIIbHBIX MalIyH.
AOGCOpOLIMOHHBIE XOJIOIWIbHBIE MAIIUHBI.
Okcrpakius B cxkmkeHHoM CO,
HNonnbiii | ®U3HUKO-XUMHYECKHUE ocHoBel | OIIK-4, | 13, K, PK
OOMEH | HOHOOOMEHHBIX MPOLECCOB: KaTHOHHBIN 1 |  OIIK-
AHUOHHBIA OOMEH, paBHOBECHE IMPHU 4.1,
MOHOOOMeHHBIX  mporeccax. OOmmue | OIIK-
CBEJEHUS O KHHETUKE HOHHOTO OOMEHA. 4.2
Kpucran | Onpenenenne nporecca kpuctammsanuu | OIIK-4, | 13, K, PK
Ju3aius | U MpakTU4YecKoe npuMeHeHnue npomeccon. | OIIK-
TepmoanHaMuka paBHOBECHS npu 4.1,
KpUCTAINIM3allMU B KUJKUX pactBopax u | OIIK-
JMarpaMMbl paBHOBECHUSI MeXAy (pazamu: 4.2
ap-)KUAKOCTb-TBEPIOE TEJIO.
MarepuanbHbplii W TEIUIOBOM OalaHCh
npolecca KpUCTAIIIN3ALIUH.
Mewmbpa | ®uzuko-xumudeckue ocHoBwl mporecco | OIIK-4, | 113, K, PK
HHBIE MacconepeHoca uepes nosynponunaemsie | OIIK-
METOJBI | IEPETOPOJIKH. Knaccuduxanus 4.1,
pazzaene | meMOpaHHbIX  mporeccoB  (oOpatubiii | OIIK-
HUS ocMoC,  yabTpaduiIbTpalus,  TUATH3, 4.2

anekTpoauanu3 u np.). Ilpaktuyeckoe
MpUMEHEHHE MEMOpPAaHHBIX TPOIECCOB
pa3neneHrus B COBPEMEHHOW XUMHYECKOU
TE€XHOJIOTUHU
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CTpykTypa IMCHUILINHBI «/[0NOJHUTEIbHbIE IJIaBbl MPOIECCOB H
annmapaTroB XUMHYECKOW TeXHOJIOTUH»
Oo6mas Tpynoémkocts 4 3.e. (144 yac)

Taoauna 2.
Bun pabotel Cemectp BCETO
2

OO0was Tpy10eMKOCTh B 3.€. 4 4
OO0umas TPy10eMKOCTh B Y. 144 144
KonrakTHas pa6ora: 48 48
Jexyuu (J1) 16 16
Ipaxmuuecxue 3anamus (113) 32 32
Jlabopamopnwvie pabomuwi (JIP) - -
CamocrosiTeibHas padora: 69 69
[ToBTOpEHNE OCHOBHBIX 3aKOHOMEPHOCTEM 5 5
11 Py3MOHHBIX MPOIIECCOB

[ToaroroBka K JIEKIIUAM, KOJUIOKBUYMaM U 10 10

MPAKTUYECKUM 3aHATHAM (ITpopaboTKa yueOHOTO
MaTepHaa 1o KOHCIEKTaM JIEKIHA U yueOHON

JUTEpaType
Pemenune 3a1a4 u yrpa)xHEHUN 10 TEMaM JICKIINHU 11 11
Wonnbiit 00MeH 4 4
Anmapatypa Juis IpoBeACHUS Ipolecca 4 4
peKkTuduKanuu
Anmnapatypa Ui TpOBEAEHUS ITpoLecca 4 4
HKCTPAKIIUU
Anmnaparypa 1151 IPOBEACHUS NPOLIECCA CYIIKU 4 4
ITonroToBka M cj1aya sK3aMeHa 27 27
Bua uToroBoro KOHTpoJIs (3a4eT, IK3aMeH) 9K3aMEH | DK3aMeH
4. 1 J/lekuyuonnvle 3anamus

Taoauna 3.

é\i Tema
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Ileny u 3a0auu u3zyuenus memot. OCHOBHBIE 3AKOHOMEPHOCHU
MaccooOMeHHbIX npoueccos. XapakTepucTuka MIPOLIECCOB
Maccornepenauu. CriocoOsl BeIpaxkeHus coctana (a3. da3oBoe paBHOBECHE.
MarepuanbHblii  0ajaHC MPOLIECCOB Maccomepenayd. Pabouve JuHUU.
MonexkynsapHas b dysus 151 KOHBEKTUBHBIN IIEPEHOC.
HuddepennmansHoe ypaBHEHHE KOHBEKTUBHON nuddys3un. MexaHU3MbI
IpOLIECCOB  MaccomepeHoca. YpaBHeHue Maccootnayu. [logoOHoe
npeoOpazoBanue AuddepeHuaIbHbIX YpPaBHEHHM  MaccomnepeHoca.
Kpurepuun mnomobuss  nuddysmonnsix  mporeccoB.  O0001eHHOE
(KpuTepuagbHOE) ypaBHEHHE

Kuokocmuasa  Ikcmpaxuus. Kpatkue cBegeHus ©U  oOmasg
XapaKTEPUCTHUKA MPOLIECCOB IKCTPAKIIUU B CUCTEMAX KHUIKOCTh-KUIKOCTb.
PaBHOBecHe B cucTeMax XKUIKOCTh-KHIAKOCTh, U30T€PMbI IKCTPAKIUU U
TpEeyToJibHbIC AUarpaMMbl. MaTtepualibHbIN OagaHc mpoiiecca >KUAKOCTHON
AKCTPAaKIMM M OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH IpoLecca.
CnocoObl MPOBEICHUST IKCTPAKIIMA U OCHOBHBIE THUIIBI AKCTPAKIIMOHHBIX
anmnapaToB. [ [pHHIIUIIBI TEXHOJOTHYECKOTO pacuéTa IKCTPAKTOPOB.

Lenv u 3a0auu uzyuyenus memovl. Maccooomennvle npouyeccol 6
cucmemax  HcUOKOCMb-meépooe:  aocopouus, UOHHBLL  00MEH,
pacmeopenue u Kpucmanauzayusa. OOUIME CBEJEHUS O TpoIEccax ¢
ydqactueM TBEPJOM (a3pl: OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB
MaccomnepeHoca B TBEPJOM W BHEIIHEW ¢azax, ypaBHeHus nuddysuu u
MaccoOTAa4Yu. Y paBHEHUE MACCOIPOBOIHOCTH.

Aocopoyua. HazHaueHWe W TPAKTUYECKOE MPUMEHEHHE MPOLECCOB
aacopOuuu. OCHOBHbBIE MPOMBIILIEHHBIE aacOpOEHThI. TepMoInHaMHKa
paBHOBecus mpu ajcopOuuu. MarepuaabHbli OajlaHC W OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH Tpollecca afcopOuuu. XapakTepUCTUKHU
HEPABHOBECHOU a7[COPOIIHH.

YCTpoWCTBO W NPHHOMNBI  pabOTBI  aJCOPOITMOHHBIX  ammapaToB:
aacopOepbl C HENOJBMXKHBIM CJIOEM  ajcopOeHTa, ancopOepbl ¢
MICEBJ00XKMKEHHOM cJioeM ancopOeHTa. OCHOBHBIE 3a/1a4d U MPUHIIUIIBI
NPOBENICHUSI TEXHOJOTMYecKoro pacdéra anacopbepoB. JlecopOuus,
OCHOBHBIC 33J1a4¥ U METOJIbI MPOBEICHUS TIpoliecca.

Honnwtit  0o6men. DOU3NKO-XUMUYECKUE OCHOBHI  HMOHOOOMEHHBIX
MPOIIECCOB: KAaTUOHHBIM W AHWOHHBIM OOMEH, paBHOBECHE TMpHU
MOHOOOMEHHBIX Tporeccax. OOmue cBeneHHUs O KWHETUKE HOHHOTO
oOMeHa.

Ilenwv u 3a0auu uzyuenus memoit. Pacmeopenue 6 cucmeme sncudxocms -
meépooe. OrnpeleneHre W NPAKTUYECKOE TPUMEHEHUE IIPOLIECCOB
pacTBOPEHHUS, OCHOBbI KHWHETHUKH TMIPOIIECCOB PACTBOPEHHUS: OCHOBHOMU
3aKOH KMHETUKHM pacTBopeHus lllykapéBa, CKOpOCTh M BpeMsi MOJIHOTO
pacTBOpEHUS, MaTEPUATbHBIN OanaHc rporecca. [Tpoueccsl
SKCTParupoOBaHUS U3 TBEPAOTO TeNA: CTPYKTYPA TBEPIBIX TEIl U MEXAHU3M
MPOIIECCOB  M30MPATENHLHOTO  PACTBOPEHHMs, KHWHETHKA TIPOIECCOB
DKCTPAarupoBaHUs, BHYTPH- W  BHEMHEAU(PGDY3UOHHBIE  PEKHMBI
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skcTparupoBanus. OCHOBHbBIE CIOCOOBI M ammaparypHoe odopmieHue
MIPOLIECCOB 3KCTPArMpOBaHUS U PACTBOPEHUS: KapPYyCEJIbHbIE U KOJIOHHBIE
SKCTPAKLMOHHBIE aNlapaThl, 3KCTPAKTOPHI CIIOEBOTO TUIA U JIP.

Ileny u 3a0auu usyuenus memot. Kpucmannuzayua. OnupeneneHue
mpolecca KpUCTALIM3ALMK M NPAKTUYECKOE NPHUMEHEHUE MPOLIECCOB.
TepmoauHaMuka paBHOBECHSI MPU KPUCTAILIM3ALMU B KUIKUX PACTBOPAX
U IUarpamMMbl paBHOBeCUS MEXIYy (pazaMu: map-KHIKOCThb-TBEPJOE TEIO.
MarepuanbHblii M TEIUIOBOM OajaHChl Mpolecca KpUCTAJUIM3ALUU.
OCHOBHBIE KMHETHUYECKHE 3aKOHOMEPHOCTH IIpollecca KpUCTaUIM3aIUu:
ypaBHEHUS MAacCOOTIIayd U Maccomepenayd, CKOPOCTh Ipoliecca
KpUCTaJNIU3AIUH.

Henw u 3a0auu uzyuenus memwt. Cymika. OnpesiesieHre Npouecca CyIiku,
oOlIasi XapakTepUCTUKa Ipouecca M 00JacTh NpUMEHEHHs. MeTobl
cymiki. OCHOBHBIE 33J]auMl CTaTUKW U KMHETUKH Ipouecca. /[uHamuka u
TEXHOJIOTHSI Tpollecca CYIIKH BIIaXHBIX MaTepuanoB. Knaccudukanms
MPOLIECCOB CYLIKH.

CrnocoObl  CyNIKM  BJIQXKHBIX MaTe€pUaloOB: KOHBEKTHBHAs  CYIIKa,
cyOnMManMoHHas CyIKa, paJualioOHHasl CYIIKa, CyIIKa TOKAMU BBICOKOM
YacTOThl, CYIIKa CO CIyTHUKOM, KOMOMHHpOBaHHbIE criocoObl. CTaTtuka
poLeccoB CyKU. OCHOBHBIE XapaKTEPUCTUKH BIaXKHBIX MATEPUAJIOB KaK
Oo0OBEKTOB  mpoliecca  BbIcyminMBaHus:  Kiaccuukanmusi — BIaXHBIX
MaTepuaioB, (GOPMbI CBS3U BJIard C TBEPABIM MaTE€pUaOM, OCHOBHBIE
BUbl Biard. PaBHoBecue (a3 mpu cyuike. JIBUXKyIIue CUIIbI MIPOLIECCOB
MepeHoca Biaru BO BHYTpU-IU(PHy3UMOHHON U BO BHEUTHE-TU(PHY3UOHHOM
o0nacTsaX mpouecca CyHIKM BIaXHBIX MarepuanoB. (OCHOBHbIE
TEMI0(PU3NYECKUE CBOICTBA BJIAXXHOTO BO3/lyXa, JWAarpamMma COCTOSHHUS
BJIQXKHOTrO BO3ayXa Pam3umHa W €€ uCHoJb30BaHUE B MPAKTUYECKHX
pacuérax. MaTtepuaibHbBIi U TEIJIOBOM OajlaHC Mpollecca KOHBEKTUBHOM
cymiku. MneanbHass U peanbHas KOHBEKTHBHas cyuiwiika. OCHOBHbIE
CIOCOObI KOHBEKTUBHOI'O nporecca CYILIKH U pacuér
IOPOLIECCOB CYIIKM MO AuarpamMMme Pam3uHa: mpocras Cyllika, Cylika ¢
IPOMEKYTOUHBIM IIOJIOIPEBOM BO3JAyXa IO 30HAM, CYyIIKa C YaCTHYHOMN
PELMPKYJISIIME 0TpabOoTaHHOTO BO3/1yXa.

Henv u 3a0auu uzyyenusn memwt. Cywika. OCHOBHBIE KHHETHYECKHUE
3aKOHOMEPHOCTH TpoIiecca CYIIKU: KPUBBIE CYIIKH M KPUBBIE CKOPOCTHU
npoliecca, ypaBHEHHE MacCOIlepeHoca MPHU CYIIKE, MPOJIODKUTEILHOCTh
nporecca. OCHOBHBIC BOIPOCHI TEXHOJIOTHH TIPOIIECCOB CYIIKH, Ka4eCTBO
BBICYIIICHHBIX MaTepuanoB. OCHOBHBIC KOHCTPYKIIUU Y TIPUHIIAITB PaOOTHI
KOHBEKTHUBHBIX CYIIMJIBHBIX aIllapaToB W OCHOBHBIC AKOHOMHYCCKHE
MOKa3aTeld WX OJKCIUTyaTallMM: CYIIWIKA C  HEMOABHXKHBIM  WJIH
JBYDKYIIAMCS TUIOTHBIM CJIOM MaTepHalia, CYyIIHIKH C TIepeMeIIMBaHUEM
Marepuana, CymujIKA ¢ KUISIIAM CJIO€M, PaCHbUIUTEIbHBIC CYIIMIKH U
JPyTHE TUMBI CYIIHIOK. MeTobl oBbIeHUs 3()PEKTUBHOCTH TPOIIECCOB
CYIIIKH.
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ILenv u 3a0auu uzyuenus memot. Memopanuvie npoueccot pazoeieHus.
OU3NKO-XMMUYECKUE OCHOBBI  MPOIECCOB  MACCOMEPEHOca  uepes
MOJIyIIpOHUIIaeMble  meperopoakd.  Kmaccudukammss  MeMOpaHHBIX
mporeccoB  (oOpaTHBIA  ocMoOC,  yiabTpaduiabTpars,  IUaIu3,
ANEKTpOaUaIn3 W Ap.). lIpakTHdeckoe TMpPUMEHEHHE MeMOpaHHBIX
MPOLIECCOB PA3ACIECHUS] B COBPEMEHHOM XMMHUYECKON TEXHOJOTUH. THIIBI
MeMOpaH M HMX OCHOBHbIE XapakTepucTuku. OOIas XapakTepHCTHKa
anmnapatypHoro oQopMieHUsT MEMOpaHHBIX TIPOILECCOB pa3ieICHUs:
anmaparbl C IUIOCKUMH MeMOpaHaMy, amnmapatbl ¢ TpyOuyaThIMU
MeMOpaHaMmH, anmapatsl ¢ pyJIOHHBIMU MEMOpaHAMHU U JIp.

OCHOBBI TEXHOJIOTUYECKOTO pacuéTa MEMOPAHHBIX MTPOIIECCOB pa3IeICHUS
cMecel: MaTepHualibHbIN OajaHc, pacu€T MOBEPXHOCTH MEMOpaHbI, pacuéT
KOHIICHTPAaMOHHOM  MNOJIAPHU3alMA.  OJKOHOMHUYECKHE  IOKa3aTelnu
MEMOpaHHBIX MTPOIIECCOB.

Lenw u 3a0auu uzyuenus memot. Kpuomexnonozusn. OCHOBbI KPUOXUMHUH.
[TonyuyeHue uCKycCTBEHHOTO xoJiona. Du3HUecKre OCHOBBI MOTYYCHUS
8. | HM3KMX Temmeparyp. S-T muarpammbl. Pabouume BermecTBa XOJOIUIBHBIX
MalluH U xJagoHocuTenu. CXeMbl XOJIO0UIbHBIX MalliuH. AOCOPOIIMOHHbIE
XOJIOIWJIbHBIE MAILIMHBI. DKCTPAKIHUA B CKMKEHHOM CO»

4.2 IIpakmuueckue (cemunapckue) 3aHAmMUA

Tab6auna 4.
No Ne Tema 3anaTus Kou-Bo
BaAHATUA TEMBI qacoB
1 [eperonka u pektudukanus [[maBa 7 NeNe 7.6 —7.14 6
2 DKCTpaKIus I'maBa 8 NeNe 8.1 —8.8.
2 |AncopOrus ['maBa 9 NeNe 9.1 — 9.9 6
4 |Cymka I'maBa 10 NeNe 10.1 -.10.15 6
5. |[Kpuomporiecchl I'maBa 11 NeNe 11.1 -11.18 8

Pemenne 3amau IlaBmoB K.®., HockoB A.A., PomankoB ILI'. Ilpumepst n

3aJ1a4U 110 KypCy IPOLECCOB U allllapaToOB XUMHUUYECKOM TEXHOJIOTUH

4.3. CamocTOsITE/IbHOE H3YYCHHE PA31eJ0B TUCHUILIUHbI

Taoauna 4.
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Ne Bormpocsl, BEIHOCUMBIE HA CAMOCTOATEIBHOE U3YUYECHHE Kon-Bo

pasaen 4acoB
a
1 [ToBTOpeHHE OCHOBHBIX 3aKOHOMEPHOCTEHN U (DY3HOHHBIX 5
POIIECCOB
1-8 [MoaroroBKa K JEKIHSIM, KOJUJIOKBHYMaM U IPaKTHYECKHM 10

3aHATUAM (TIpopaboTKa y4eOHOro MaTepuaia mo KOHCIEKTaM
JIEKIUI U y4eOHOU JTuTepaType
Pemienne 3a1a4 1 ynpa)xHEHUHN 110 TEMaM JIEKIIUU 11

MouHbIN 00OMEH

Arnmapatypa Juisi IpOBEJEHUs Ipoliecca peKTUuGuKauu

AnnapaTypa Juisl IpOBEAEHUS MPOLECCa SKCTPAKIIUH

B I S S N

AnnapaTypa Jyisl TpOBEACHUS MPoIecca CYIIKU

Ha camocTosiTenbHyto paboTy CTYJIEHTOB IO Y4eOHOMY TUTaHy OTBOAUTCS 42 yac.

5. OneHOYHbIe MATEPHAJIBI VIS TEKYLIEro U Py0e:KHOT0 KOHTPOJIA
yCIIeBA€MOCTH M MPOMEKYTOUYHOM aTTeCTAlNU

@opMBbI KOHTPOJIA 10 AUCHUILIMHE " J[ONOIHUTENBHBIE TJIABBI TPOLECCOB U
anmnapaToB XMMHYECKOW TEXHOJIOTUU'" ONpPEAeaIoTCs B COOTBETCTBUH C YUEOHBIM
IJIaHOM O00pa30BaTEIbHOM MpOrpaMMbl M B COOTBETCTBUHM C JACHCTBYIOLIUM
[TonoxenueM o GamIbHO- PEUTUHTOBOM CUCTEME OIIEHKH YCIIEBAEMOCTH CTY/IEHTOB
KBI'Y: xonnokBuyM, 3a4er.

KoHeuHbIMH pe3yibTaTaMyd OCBOCHHS MPOTPAMMBI JTUCIHMIUIAHEI SIBISIOTCS
c(hOpMHUPOBAHHBIE KOTHUTUBHBIE JECKPUIITOPHI «3HATH», «YMETbY», «BJIAJIECTHY,
pacnucaHHbIC IO OTACIBHBIM KoMITeTeHIIUIM. DopMupoBaHue 3TUX JECKPUIITOPOB
MIPOUCXOIUT B TEUEHHE BCETO CEMECTpa IO ATaraM B paMKax pa3IMuyHOTO BHJA
3aHSTUNA U CAMOCTOSTEIIBHOU pabOTHI.

B xo/1e u3ydeHus TUCIUTUINHBI TIPSy CMATPUBAIOTCS MEKYUiUil, pyoecHblil
KOHMPOJIb U RPOMENCYMOYHAA AMMeCmayusl.

5.1. Ouenounvie mamepuanvt 011 meKyuwezo Koumpona. llenv mexyweeo
KOHmMpoOas — OIEHKA pe3yJbTaTOB pabOThl B CeMECTpe U obOecreueHue
CBOCBPEMEHHON OOpaTHOW CBSI3M Il KOPPEKIMH OOYy4YEeHUs, aKTUBH3AIUU

CaMOCTOATENBbHON palboThl  oOyuwaromierocsi. OOBEKTOM TEKYIIETo KOHTPOJIS
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SBJISIFOTCSI KOHKPETU3UPOBAHHBIE PE3YIbTaThl 00yueHUs (yueOHbIe JOCTUKEHHUS ) TIO
JTUCIUTUTHHE.

Tekywuii KOHmpoab yCNEBaEMOCTH O00CCIICUMBACT OIICHUBAHUE XOJIa OCBOCHHUS
JTUCHUTUIMHBL «JOMOJIHUTENbHBIE TJIaBbl MPOILIECCOB U aIMapaToB XMMHYECKOU
TEXHOJIOTHM» M BKJIIOYACT: OTBETH HA TEOPETUYECKHUE BOMPOCH HA MTPAKTUIECKOM
3aHITHH, PEIICHUE MPAKTUIECKUX 3371249 1 BHITIOJIHCHUE 3aIaHUI HA TPAKTUYECKOM
3aHITHH, CAMOCTOATEIHLHOE BBHIMIOJIHEHUE WHIMBUIYAIbHBIX TOMAIIHUX 3aJaHuM
(Hampumep, perieHue 3a/iay) ¢ OTYETOM (3aIUTON) B YCTAHOBJICHHBIN CPOK.
Pe3ynbraThl paboThl CTyJ€HTa KOHTPOJIUPYIOTCS MPENoIaBaTesieM U YUYUTHIBAIOTCS
Ipu  arTecTalu  cryjeHTa. [lpu STOM NPOBOASTCS: IKCIPECC-Ompoc Ha
CEMUHAPCKUX 3aHATHAX, IPOBEPKA MUCHbMEHHBIX paboT

5.1.1. Bonpocwt no memam oucyunaunst «/[onoinumenvuule 21a6bl NPOUECCO8 U
annapamoe»

1.XapakTepucTuka TMpOIECCOB  Maccomepenaun. AOcopOmusi, aacopOuus,
NeperoHKa U peKTUu(UKaIs, SKCTPAKIIHS, CYIIKA.

2. JIBmxytias cuiia mporiecca Macconepenadn. Cpeasis ABUXKYIIAs CHIa.
3.Macconepenaua. MonekymnsipHas 1uddy3ust 1 KOHBEKTUBHBIN TIEPEHOC.
4.Cnioco0Onl BeIpakeHHs cocTaBa (pa3. 3aBucumoctu t — X,y; Y — X; P — X,y. ®@a3zoBoe
paBHOBECHE.

5.MarepuanbHbie 0anaHChl MPOIIECCOB Macconepeaaun. Paboune muHumn
6.0cHOBHOE ypaBHEHHE Maccorepenaun. CpemHss IBIKYIIas CUiIa Imporecca.
7.ITonoOHoe mpeoOpazoBanue AuddepeHInaIbHbIX YPaBHEHUN KOHBEKTHBHOM
muddys3un u Hetorona, Kpurepuu nmomgo6ust mpoiieccoB Macconepeiayu.
8.YpaBHeHue alIuTUBHOCTH ()a30BOTO COMPOTUBIICHUS.

9.Kputepuu nmogodus nporecco macconepeaadr. O6001eHHoe (KpUTEpHUaIbHOE)
ypaBHeHUE AU(P(HY3UOHHBIX MTPOLIECCOB.

10. Yucno emuuuil nepeHoca. PacdyeT pazMepoB MacCOOOMEHHBIX allapaTroB -
JMaMeTpa M BBICOTHI C YYETOM YHCJIa SUHUI] TIEPEHOCA.

11.Teopetnueckass Tapenka. Pacder pa3sMepoB MacCOOOMEHHBIX arapaToB -

AUaMCTpa U BBICOTHI C YHCTOM 4YHCJIa TCOPCTUICCKUX TAPCIIOK.
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12 .9kcTpakuus. Omnpenenenue. [{enecoobpa3zHOCTh UCIOJIb30BAHUS.
MarepuanbHplii 0anaHc (00U U O SKCTPArupyeMoMy BEILIECTRY )
13.9kcTpakius. OcOOEHHOCTH TPEYTOIBHON JUarpaMMbl.

14.9xctpakuus. [Ipssmoyronbabie quarpammsbl. Cxema IpsIMOTOYHOM KMJIKOCTHOU
AKCTPAKLHMH U YUCIIO TEOPETUYECKHUX CTYIEHEW SKCTparupoBaHUsl.

15. HenpepsiBHBIE aCOPOLMOHHBIE MTpOLIECCHl. ATIaparypa s UX NpOBEACHUS
16. Ancop6nus. M3oTepmsbl agacopOIuu.

17. AncopOuusi. AncopOeHTsl. DU3NUECKUE OCHOBBI IIpoIEcca

18. ®U3MKO-XMMUYECKUE OCHOBHI HMOHOOOMEHHBIX IPOILIECCOB: KAaTUOHHBIM U
aHMOHHBIM OOMEH, paBHOBECHE MTPU MOHOOOMEHHBIX Ipoueccax. OOue cBeaeHUs
O KUHETHKE HOHHOTO OOMEHa.

19. Onpenenenre U NPakTUYECKOE IPUMEHEHHUE MTPOLIECCOB PACTBOPEHHUSI, OCHOBBI
KMHETHKU MPOLIECCOB PACTBOPEHHUSA: OCHOBHOM 3aKOH KHHETHKU PAaCTBOPEHUS
[{ykapéBa, CKOpPOCTh M BpeMsl IMOJHOIO PAcCTBOPEHHUS, MaTEpHAIbHbIA OajaHC
nporecca.

20. IIpoueccel 3KCTparupoBaHUs W3 TBEPAOTO TEJNA: CTPYKTypa TBEPABIX TEN U
MEXaHHU3M TMPOLIECCOB U30MPATEIHbHOTO pPACTBOPEHUS, KUHETHKA IIPOIECCOB
AKCTParupoBaHus, BHYTPU- U BHEIIHEAU(PPY3UOHHBIE PEXKUMBI IKCTPATUPOBAHHUS.
21. OcHoOBHBIE cmocoObl W  anmapaTypHoe  odopMJeHHE  MPOIECCOB
DKCTPAarupoBaHUs W PACTBOPEHHUS: KapyCelIbHbIE W KOJOHHBIE IKCTPAKIIMOHHBIE
anmnaparbl, 3KCTPaKTOPbI CIIOEBOTO TUIIA U JP.

22. OmpexneneHue npouecca KPUCTAUIM3ALUUU W TPAKTUYECKOE NPUMEHEHHUE
npoueccoB. TepMoauMHaMuKa paBHOBECUS NPH KPUCTAUIM3AUMU B KAIKHX
pacTBOpax M AuarpaMMbl paBHOBECHUS MEXAy (azaMmu: Nap-KUIKOCTb-TBEPIOE
Teno0. MaTepuanbHbIi U TETUIOBOM OaJlaHCHI TIPOIIecca KPUCTAUTH3AIUH.

23. OCHOBHBIC KHHETUYECKHE 3aKOHOMEPHOCTH TMpoliecca KPUCTAJUTU3AINU:
YpaBHEHUSI MACCOOT/IAYM M MacCcolepeaun, CKOPOCTh MPOIEcca KPUCTAILTA3ALIH.
24 KonTtakTHas cymika. MaTepuanbHbIi U TEIIOBOW OaJiaHc.

25. KoHBEKTHBHAs CYyIIKa C YaCTUYHBIM BO3BPATOM OTPabOTaHHOTO BO31yXa
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26. KoHBEeKTHBHAs CylIKa MPU HAIMYUU B CYHIMJIBHOW Kamepe NOMOJHUTEIHLHOTO
Kasiopudepa.
27. OCHOBHOW BapHaHT CYIIMJIBHOTO MPOIIecca MPYU KOHBEKTUBHOM CYIIIKE.
28. TernoBoit 6alaHC BO3TYIITHOM CYIIUIIKH.
29. MarepuanbHbIii 6alaHC KOHBEKTUBHOM CYIIKH.
30. Cymka. CMmemieHre Bo3yxa pa3IndHbIX TapaMeTpoB. banmanc Biaru
31. BrnaxxHbli UK X0JIOAUILHON MamuHbl Ha T — S auarpamme. Xo0101UIbHBIN
KOA(PPUITUCHT.
32. Cyxoi UK X0JIOIUILHON MaIuHbI 0e3 nepeoxinaxkaeHus Ha T — S quarpamme.
XO0n01UAbHBIA KOIPPUITUEHT.
33. Cyxo# UK XOJIOAMIHHONW MAITMHBI C TIEPEOXJIAKICHUEM JKHIKOTO XJ1aIareHTa
Ha T — S auarpamme. Xo10IuIbHBIA KOY(PHUITHCHT.
34. XonomunpHbl 1Mk KapHo mias wpeanpHOro rasa Ha T — S amarpamme.
XonoauIbHbIN KO3 OUITUEHT.
35. OxwmxeHue BO3JlyXa C pacliupeHueM Oe3 OTJAaud BHEIIHEH paldoThl —
npoccenupoBanreM (nuki Jluaae). [Ipoctoit pereHepaTHBHBIN UK HA AHATPAMME
T — S. VaenpHas X0I040MPON3BOAUTEILHOCTD ITUKIIA.
36. OxwmxeHue BO3IyXa C pacIIUpeHHeM O3 OTAaud BHEIIHEH paboThl —
npoccenupoBanreM (uukin Jluaae). Lukn ¢ mpeaBapUTENbHBIM  aMMHAYHBIM
oXJIaXJIeHueM Ha quarpamme T — S. Y ienpHast X0J010pOrU3BOIUTENEHOCTD ITUKIIA
37. lukn cpennero gaBieHus Knona ¢ otnadeit BHemHeH paboThl B JeTaHACPE Ha
nuarpamme T — S. Y ienpHas X01010TTPOU3BOAUTEIBHOCTD ITUKIIA
Kpurtepuu (popMUpOBaHUA OLIEHOK YCTHOI'0 ONPOCA

YCTHBIA ONpocC SBISETCS OJHUM K3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHUU
00y4JaroIierocs mo AUCIUILUIMHE «J[OTOTHUTENBHBIE TJIaBbI TPOIIECCOB U alllapaToB
XUMUYECKON TEXHOJIOTHH», Pa3BEPHYTHIH OTBET CTYJEHTA JOJDKEH MPECTaBISAThH
co0O0# CBSI3HOE, JIOTMYECKH IOCJEAOBATEIbHOE COOOIICHOWE Ha JIaHHYIO TEMY,
MOKa3bIBaTh €T0 YMEHHUE MPUMEHSATH OTIPEICTICHUSI.

B pesynbpraTe ycTHOTO Ompoca 3HaHHUS OOYYaromerocs OICHUBAIOTCS IIO

CHEAYIOLIEH IIKAJIE:
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8 0a10B (32 OJIHY KOHTPOJBHYIO TOUKY) CTABUTCS, €CIIM O0YyYarOIIUUCS:
- TIOJIHO U3JIaraeT 3y4eHHbI MaTepua, 1aeT NPaBUIbHOE ONpeIeTICHUE MTOHATHUIM
Kypca
- U3J1araeT MaTepuall MmocjieI0BaTeIbHO U MPABUIBLHO
- oOHapyXMBaeT MOHMMAHWE MaTepuajga, MOXKET OOOCHOBaTh CBOW CYXICHUS,
MPUMEHHUTH 3HAHUS HA MIPAKTUKE, IPUBECTH HEOOXOUMBIE TPUMEPHI
7 6aJ10B CTaBUTCS, €CJIM O00YYalOIIUNCS A€T OTBET, YAOBIECTBOPSIOMIUNA TEM Ke
TpeOOBaHMIM, YTO M I Oayuia 8, HO JomyckaeT 1-2 omuOKH, KOTOPHIE caM Ke
UCIIPABIISIET, U 1-2 HEAOUYETA B OCIIEIOBATEIIBHOCTH U3JI0KEHUS
5 0amyoB craBUTCA, €ciii OOyYarONIMiics OOHapy»XMUBaeT 3HAHWE M MOHUMaHUE
OCHOBHBIX IMOJIOKEHUN JAHHOW TEMBI, HO:
- U3J1araeT MaTepuas HEMOJIHO U JOITyCKAET HETOYHOCTHU B ONPEAEICHUN TOHATHIA
- HE YMEET JIOCTATOYHO TJIyOOKO U J0Ka3aTeJbHO OOOCHOBATh CBOM CYXKIACHUSA U
MIPUBECTH TIPUMEPHI
- U3J1araeT MaTepual HermociaeA0BaTEIbHO
0 0a/110B CTaBUTCS, €CIIHM 00yUaroIIUics 0OOHApYyKUBAET HE3HAHUE OOJIbIIECH YaCTH
COOTBETCTBYIOIIIETO pa3/iejla HM3ydyaeMOoro Marepuaya, JONyCKaeT OIMUOKH B
bopMyIupOBKax
5.1.2. OneHoYHBbIE MATEPHAJIBI [IJIA CAMOCTOSITEJILHOI PadoThl 00yUYaKOIIerocs,
koHTpoJsimpyemble komnereHmusimu OIIK-4, OIIK-4.1, OIIK-4.2 (TunoBble
3a/a4M, cM. paszaes 4.2.).
Memoouueckue pexomenoayuu no peuieHuIo 3a0ay

[Tocne o3HaKOMIIEHUS C TEMOU JIEKLIUH, CTYJEHT PEIIAaeT IPUMEPHI U 3a7a4H,
3aKperuIsia CBOY 3HaHUs 10 TeMme. /{715 yCIenHoro 3aKpersieHus MaTepuana CTyIeHT
JIOJDKEH HAyYHUTHCS TOJIb30BATHCA COOPHUKOM MPUMEPOB U 3a7ad [3], B KOTOpOM
UMEIOTCSL:

- OCHOBHBIC (POPMYIJIBI IJI1 PACUETOB,

- HOMOTPaMMBbI U JUArPaMMBbI, 3HAUUTEILHO 00JIETYAIONTUE PACUETHI IO CII0KHBIM
dbopmynam,

- TabnuIbl € HEOOXOAMMBIMH JJISI PACUETOB CBOMCTBAMU XHUMHUYECKUX

COEJIMHEHUI B ra30BOM, )KUJIKOW U TBEpAOH popme,
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- OCHOBHELIC MapaMCTphbl pa3IMYHBIX alIlapaTroB, IMPHUMCHICMBIX B XUMHUYECKOMN
TCXHOJIOTHH.

B 3aBucuMocTH OT pasnena AUCHUILUIMHBI ¥ TIOJTOTOBJICHHOCTH CTYCHTOB
MO>KHO HCITOJIH30BaTh JBA My TH:
- JlaBaTh OIPEICICHHOE KOJWYECTBO 3aJlay ISl CaMOCTOSITEIbHOTO pEelICHUS,
pPaBHBIX 10 TPYAHOCTH, a OIICHKY CTaBUTh 3a KOJUYECTBO PEIICHHBIX 32
OTIpEJICIICHHOE BpeMs 3a/1ay.
- - BBIJaBaTh 3QJIaHMS C 3aJa4aMH pPa3HOW TPYAHOCTH W OIICHKY CTaBUTH 3a
TPYAHOCTh PEIICHHOW 3aa4H.

[To pe3ynpTaTaM cCaMOCTOSTENIBHOTO PEIICHUs 3a7a4 CIEAYET BHICTABIISATH T10
KKIOMY 3aHSITHIO OIICHKY.

Kpumepuu popmupoeanusn oueHok no 3a0aHuAM 011 CAMOCHOAMETbHOU
pabomovt cmyoenma (munoewvle 3a0auu):

«omauyrnoy (6 6aJI0OB) - 00yUaroIIMiics oKka3an riTyOoKHe 3HaHUS MaTepralia
10 TIOCTaBJICHHBIM BOIIPOCaM, TPAMOTHO, JIOTHYHO €T0 M3JIaraeT, CTpyKTypUpOBall U
JETATM3UPOBAT MHGOPMAII0, M30eras MpOCTOro MOBTOPEHHsI WH(opMammu u3
TekcTa, HGOPMAIIHS MPECTaBlIeHa B mepepadboTaHHOM Bujie. CBOOOIHO UCTIONH3YET
Heo0XxouMBbIe (HOPMYIIBI TIPU PEIICHUH 3a]1a4;

«xopowoy (5 6aJI0B) - 00yUaIOIIMICS TBEPAO 3HACT MaTepHaIl, IPAMOTHO €T
U3JIaraeT, He JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEIICHUS 3a/1aY;

«yoosiemeopumenvroy (3 0amia) - 00yJaroUMiicss UMEET 3HAHUSI OCHOBHOTO
MaTepuaja 1Mo MOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JeTalied, MOMycKaeT
OTJIEJIbHbIE HETOYHOCTH MPH PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 2 0auioB) — OOydYarolIUiCs JOMyCKaeT
rpyObIie OITMOKHN B OTBETE HA MTOCTABIICHHBIE BOMTPOCKHI U TIPH PEIICHUHN 33124
5.2. Ouenounvie mamepuainsl 01 pyoescHO20 KOHMPOJIA.

Pybeosxcnviti  xoumponws  oCcymiecTBISIETCSs 1o Oojee WM MEHee
CaMOCTOSITENIbHBIM pa3fiejlaM — Y4eOHBIM MOJIYJISIM Kypca W TPOBOAMUTCS TIO
OKOHYAaHWHM W3YUYCHHs MaTepuasia MOAYJIsS B 3apaHee YCTAaHOBJICHHOE BpEMHI.

PyOexxHBIN KOHTPOJIb MPOBOAUTCS C IIEIBIO OMNpEIeICHUs KadyecTBa YCBOCHUS
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MaTepuaia y4eOHOro MoIyJjsi B IielioM. B TeueHue cemectpa NMpOBOIUTCS mipu
MaKux KOHMpPOJIbHbIX MEPONPUAMUS RO 2PAPUKY.

B kaudectBe (hopM pyOeKHOTO KOHTPOJISI MOKHO HCIOJIb30BATh MPOBEICHUE
KOJUIOKBHYMa WJIM KOHTPOJIBHBIX paboT. BeinonHseMble paboThl JOHKHBI XPAHUTHCS
Ha Kadeape B TEUYCHHWH Y4eOHOTO ToAa U MO TPeOOBAHUIO MPEIOCTABIATHCA B
VYnopasieHue KOHTposisi KadecTBa. Ha pyOexHble KOHTPOJIBHBIE MEPONPUSATHS
PEKOMEHyeTCS BBIHOCUTH BECh MPOTPAaMMHBIN MaTepuan (Bce pasfienbl) II0
JUCTIUTITAHE.

@opMBbI U colep:KaAHNE PYOeIHCHO20 KOHMPOIA: KOITIOKBUYMBI.
B cemectpe mpoBomsTca 3 KOJIOKBHYMAa, KOTOpBIE OIICHUBAIOTCS MO 8 OaylioB
KaXIbIH.
Bonpocekl Kk KOJJIOKBHYMaM 10 Kypcy «/lonoHuTeIbHbIE [JIaBbI MPOIECCOB U

annapaToB XUMHYeCKOH TeXHOJIOTHH»

IlepBblii KOJIJIOKBHYM

1.XapakTepucTuka MpoOIECCOB  Maccomepemaun. AOcopOmusi, aacopOIus,
MIepETOHKA U PEKTU(PHUKAIINSA, SKCTPAKIIHS, CYIITKA.
2. JIBwxyias cujia poriecca Macconepenadu. Cpeansisi ABUXKYINAs CUTIA.
3.Macconepemraua. MomnekymnsipHas 1uddy3ust © KOHBEKTUBHBIN TIEPEHOC.
4.Cnioco0OnI BeIpakeHHs cocTaBa (pa3. 3aBucumoctu t — X,y; Y — X; P — X,y. ®a3zoBoe
paBHOBECHE.
5.MarepuanbHbie 6alaHChl IPOIECCOB Maccomnepenaun. Paboune nunuun
6.0cHoBHOE ypaBHEeHHE Maccomnepenaun. CpeHss IBIKYIIas CHia rpoiiecca.
7.ITonoOHoe mpeoOpazoBanue AuddepeHInaIbHbIX YPaBHEHUN KOHBEKTHBHOM
muddy3un u Hetorona, Kpurepuu nogobust mporeccoB Macconepeiayu.
8.YpaBHeHUe aIMTUBHOCTH (ha30BOTO COMPOTUBIICHUS.
9.Kputepuu nogodus nporieccoB macconepeaaunr. O6001eHHOe (KpUTEprUaIbHOE)
ypaBHeHUE AU (P(HY3UOHHBIX MTPOLIECCOB.
10. Yucno emmnuiy neperoca. Pacuer pa3mepoB MacCOOOMEHHBIX ammapaToB -

AWaMETpa U BBICOTHI C YUCTOM 4YHCJia CAWHUIL IICPCHOCA.
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11.Teopetnueckasi Tapenka. Pacyer pa3smMepoB MacCOOOMEHHBIX amnmaparoB -
JMaMeTpa U BBICOTHI C YUETOM YHCJIa TEOPETUYECKHUX TapelioK.
12.9xcTpakiusi. Omnpenenenue. [{enecooOpa3HOCTh HCITOJIb30BaHU.
MarepuanbHblii 0anaHc (00U U O SKCTPArupyeMoMy BEILIECTRY )
13.9kcTpakius. OcOOEHHOCTH TPEYTOIBHOM JUarpaMmbl.
14 .Okcrpakuus. [IpsmoyronbHble Auarpammbl. Cxema nIpsIMOTOYHOM KUAKOCTHOU
HKCTPAKIIMK U YUCJIO TEOPETUUYECKUX CTYNEHEH 3KCTparupoBaHusl.

Bropoii kKoJ10KBHYM
1. HenpepbiBHBIE a1cOPOLIMOHHBIE TPOLIECCHI. ATIIIapaTypa AJisl UX MPOBEICHUS
2. Ancopbrmus. M3otepmsl agcopOmum.
3. AncopOrmusi. Ancop6enTsl. dusnueckne 0CHOBHI MpoIiecca
5. DU3NKO-XMMHUYECKHE OCHOBBI HMOHOOOMEHHBIX IPOLIECCOB: KAaTHOHHBIM U
aHUOHHBIN OOMEH, paBHOBECHE P MOHOOOMEHHBIX Mpoleccax. OO1re cBeIeHUs
O KUHETHKE HOHHOTO OOMEHa.
6. OmnpeneneHue U NPakTUYECKOE MPUMEHEHUE MPOLECCOB PACTBOPEHUS, OCHOBBI
KUHETUKH TIPOIIECCOB PACTBOPEHHS: OCHOBHOW 3aKOH KHHETHKH PACTBOPEHUS
[lykapéBa, CKOpPOCTb W BpeMs IOJHOIO PACTBOPEHHUS, MaTepUaNIbHBIN OajiaHc
npoiiecca.
7. Tlpormecchl AKCTparupoBaHMsl M3 TBEPAOrO Tella: CTPYKTypa TBEPIABIX TEN H
MEXaHHU3M TPOLIECCOB MU30MPATEIBHOIO PACTBOPEHMS, KHHETHKAa IPOLIECCOB
IKCTPAarupoOBaHusl, BHYTPU- U BHENTHeIU(DPYy3HOHHBIE PEKUMBI SKCTPATHPOBAHHUSL.
8. OcHoBHBIE CcIIOCOOBI U arnmapaTypHoe o(hopMIIeHHE MPOIIECCOB IKCTPArUPOBAHMS
U PACTBOPEHMS: KapycCelbHbIE M KOJIOHHBbIE HKCTPAKI[MOHHBIE armaparsl,
HKCTPAKTOPBI CIOEBOIO TUIA U JP.
9. Onmnpenenenue mpolecca KpUCTAUIM3AUMUW U TNPAKTUYECKOE MPUMEHEHUE
nporieccoB. TepMonMHAMUKa pPaBHOBECHS TMPH KPUCTAIM3AIMU B OKHIKHX
pacTBOpax M AuarpaMMbl paBHOBECHUS MEXAy (azaMu: Nap-KUIKOCTb-TBEPIOE
Teno0. MaTepuaibHbIi U TETUIOBOM OaJlaHCHI MPOIecca KPUCTATUTU3AIUH.
10. OcHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TMpollecca KPUCTATUIU3AINY:

YPaBHCHUA MACCOOTAAYN U MACCOIICPCAaIN, CKOPOCTh IMMPOUCCCa KPUCTAJIIIN3alluN
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Tpernii KOJVIOKBUYM
1. KoHTtakTHas cyiika. MaTepuanbHbIN M TETUIOBOM OajiaHc.
2. KoHBEKTHBHAsI CyIITKa ¢ YaCTUYHBIM BO3BPATOM OTPAOOTAHHOTO BO3IyXa
3. KoHBeKkTHBHas CylllKa MpU HAIUMYUMU B CYIIMJIBHON KaMepe TOMOJHUTEIHHOTO
kamopudepa.
4. OCHOBHOM BapHUaHT CYIIUJIBHOTO MPOIIecca MPU KOHBEKTUBHOU CYIIIKE.
5. TeroBo# 6anaHC BO3AYITHOMN CYIIMIIKH.
6. MatepuanbHbIii 0aJaHC KOHBEKTUBHOW CYIIIKH.
7. Cymka. CMmenieHre Bo3ayxa pa3inuHbIX mapameTpoB. bananc Biaru
8. BrnaxxHplil 1IUKJI XOJIOAWILHON MamuHbl Ha T — S auarpamme. XO0JI0IUIIBHBIN
K03 pULIHEHT.
9. Cyxoi1 UK XOJOIUIBLHON MaIInHbI 03 nepeoxuaxacHus Ha T — S guarpamme.
XonoaribHbIN KO3 DUITUEHT.
10. Cyxoi#i UK XOJ0AUITLHON MAIIIMHEI ¢ TIEPEOXIaKICHUEM KHUIKOTO XJIagareHra
Ha T — S auarpamme. Xo10IuIbHBINA KO3(PGUITHCHT.
11. Xonogmnpuerii mukn KapHo s wimeanpHOro raza Ha T — S nuarpamme.
Xo0n01uIbHBINA KOIPPUITUEHT.
12. OxwmxeHHe BO3IyXa C pacIlIiupeHueM O0e3 OoTHayu BHEIHeW paboThl —
npoccenupoBanueM (1uki Jlunge). [Ipoctoit pereHepaTUBHBIN ITUKIT HA JUarpaMmMme
T — S. VaenpHas X0I1040MPON3BOAUTEILHOCTD ITUKIIA.
13. OxwkeHne BO3AyXa C pacHmMpeHueM Oe3 OoTaayd BHEIMHEW padoThl —
npoccenupoBanreM (tukin Jluage). Lukin ¢ mpeaBapUTENbHBIM  aMMHAYHBIM
oXJIaXJIeHueM Ha quarpamme T — S. Y ienpHast X0J0/101POU3BOIUTENLHOCTD KA
14. IMuxn cpennero nasnenust Kinoma ¢ otaadeit BHenIHeH paOoThl B AeTaHAEpe Ha

auarpamme T — S. Y aenbpHas X0JI010TPOU3BOIUTEILHOCTD UK

Kpumepuu ghopmuposanusn ouenok no Konmponshvim moukam (KoiioKeuymol)
(8 OayuoB) - cTaBUTCSA 3a PabOTYy, BBIMOIHEHHYIO TOJHOCTBIO 0€3 OHIMOOK W
HEJI0YeTOB;  OOydYaloIIMHCS  JEMOHCTPHpPYeT  3HaHHWE  TEOPEeTHYECKOTo |

MPAKTHYECKOTO MaTepuaa 1o TeMe npakTudeckou padboTsl, pereno 100% 3anay;
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(7 6anoB) — craBUTCS 32 pabOTY, BBIMOJIHEHHYFO TIOJIHOCThIO, HO TIPY HAJIMYWU B HE#l
He OoJiee 0JHOM Herpy0Ooil OIIMOKU M OJHOTO HeJoYeTa, He 0oJiee TPEeX HEJ0YETOB.
OOyyvaromuiicss JAEMOHCTPUPYET 3HAHWE TEOPETHUECKOTO W IMPAKTHYECKOTO
MaTepuaia 1o TeMe MPaKTUYECKON paboThl, TOMyCKas HE3HAYUTENIbHbIE HETOUHOCTU
IIpU pelieHuu 3aaa4, pemeHo 70% 3anauy;

(6 6anmoB) — craButcst 3a paboTy, €CIIM MarkCTp MPABIIIBHO BHITIOJIHIUT HE MeHee 2/3
BCel padOoThI WK JOMYCTHII HE OoJiee OJHOM IpyOoil OIMOKHM U ABYX HEIOYETOB, HE
Oosee oTHOM Tpy0OOot 1 OTHOM HEeTpyOoit OImHMOKH, He 00Jiee TpeX HErpyObIX OMUOOK,
ofHOM HerpyOou. OOywarommiics 3aTpyaHSETCS C MPaBWIBHOM  OIIEHKOMN
MIPENJIOKEHHOM 3a71aut, JaeT HETIOIHbIA OTBET, peleHo 55% 3amau
(MeHee 4 6a/UI0B) — CTaBUTCH 3a pabOTy, €CIIM YUCIIO OIIMOOK U HEAOYETOB MPEBHICHIIO
HOPMY IS OLEHKHM 3 WIM TPaBUIBHO BBINOJHEHO MeHee 2/3 Bcell paloThI
OOyyaroruiicst TaeT HEBEPHYIO OLIEHKY CUTYallnu, peiieHo MmeHee 50 % 3amad.

Bomnpocel k 3k3aMeHy 10 Kypcy «/onoJHUTeIbHbIE IJIAaBbI MPOIECCOB H
annapaToB XUMUYeCKOH TeXHOJIOTHM»

1.XapakTepucTuka MpOIECCOB  Maccomepenaun. AOcopOmusi, aacopOuus,
NeperoHka U peKTuuKaIms, SKCTPaKIus, CyIIKa.

2. JIsmxymas cujia poriecca Macconepenaun. Cpeasst ABUXKYIIAs CHIa.
3.Macconepemraua. MomnekymnsipHas 1uddy3ust © KOHBEKTUBHBIN TIEPEHOC.
4.Crioco0OnI BeIpakeHHS cocTaBa (a3. 3aBucumoctu t — X,Yy; Y — X; P — X,y. ®azoBoe
paBHOBECHE.
5.MarepuanbHbie 0anaHChl MPOIIECCOB Macconepeaaun. Paboune muHumn
6.0cHoBHOE ypaBHEeHHE Maccomnepenaun. CpeHss IBIKYIIas CHiia rpoiiecca.
7.ITogoOHoe mpeoOpazoBanue AuddepeHIUaTIbHbIX YPaBHEHU KOHBEKTHBHOM
muddys3un u Hetorona, Kpurepun momgo6ust mpoiieccoB Maccomnepeiayu.
8.YpaBHeHue alTuTUBHOCTH ()a30BOTO COMPOTUBIICHUS.
9.Kputepuu nogodust nporecco macconepeaaur. O60011eHHOe (KpUTEpUAIbHOE)
ypaBHeHUE (P HYy3UOHHBIX MTPOIIECCOB.

10. Yucno emuuuil nepeHoca. PacyeT pazMepoB MacCOOOMEHHBIX alapaTroB -

AUaMCTpa U BBICOTHI C YUCTOM YHCJIa CAUHUAIL IICPCHOCA.
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11.Teopetnueckasi Tapenka. Pacyer pa3smMepoB MacCOOOMEHHBIX amnmaparoB -
JMaMeTpa U BBICOTHI C YUETOM YHCJIa TEOPETUYECKHUX TapelioK.

12.9xcTpakiusi. Omnpenenenue. [{enecooOpa3HOCTh HCITOJIb30BaHU.
MarepuanbHblii 0anaHc (00U U O SKCTPArupyeMoMy BEILIECTRY )
13.9kcTpakius. OcOOEHHOCTH TPEYTOIBHOM JUarpaMmbl.

14 .Okcrpakuus. [IpsmoyronbHble Auarpammbl. Cxema nIpsIMOTOYHOM KUAKOCTHOU
HKCTPAKIIMK U YUCJIO TEOPETUUYECKUX CTYNEHEH 3KCTparupoBaHusl.
15.Xonoguneueiii nukn KapHo mna wmaeansHoro raza Ha T — S nuarpamme.
X0n01uAbHBIA KOIPPUITUEHT.

16. BrnaxHbIii UK XOJOAWIBHOM MammuHbel HA T — S auarpamme. XoJOAMIBHBIN
K03 pULIHEHT.

17.Cyxo¥l UK X0JI0UIBHOM MallMHbI 0e3 nepeoxiaxaeHus Ha T — S nuarpamme.
XonoaribHbIN KO3 DUITUEHT.

18.Cyxo¥ 1IUKII XOJIOAMIBHON MAITUHBI C MIEPEOXIIAXKICHUEM KHIKOTO XJIaJareHTa
Ha T — S auarpamme. Xo10IuIbHBINA KO3(PGUITHCHT.

19.0xmwxkeHne BoO3AyxXa C paclmmpeHueM 0e3 oTaadyu BHEmHEH paboThl —
npoccenupoBanrem (nuki Jlunzge). [Ipocroit perenepaTUBHBIN UK HA AHArpaMMe
T — S. YaenpHas X0100TPOU3BOIUTEILHOCTD ITHKJIA.

20.0xmKeHre BO3MyXa C paclupeHreM Oe3 OTJaud BHEIIHEH palboThl —
npoccenupoBanrieM (tukin Jluage). Lukn ¢ mpeaBapUTENbHBIM  aMMHAYHBIM
oXJaxJIeHueM Ha quarpamme T — S. Y menpHas X0J010IPOU3BOAUTEILHOCTD ITUKIIA
21.1Muxn cpennero aaBiaeHus Kionma ¢ oTmadeit BHenmHel paOOTH B JeTaHaepe Ha
nuarpamme T — S. Y ienpHas X0J010TTPOU3BOAUTEIBHOCTD ITUKIIA

22 KoHTakTHas cymka. MaTtepuanbHbIi U TETUIOBOM OallaHC.

23. KoHBEeKTHBHAs CylLIKa C YaCTUYHBIM BO3BPATOM OTpabOTaHHOTO BO3IyXa

24. KoHBeKTHBHAs CyIIKa MPU HAJWYUHU B CYIIUJIBHONW KaMepe JOMOJHUTEIHHOTO
kasiopudepa.

25. OCHOBHOW BapHaHT CYIIMJIBHOTO MPOIIecca MPYU KOHBEKTUBHOM CYIIIKE.

26. TeruioBo# OalaHC BO3IYIIHON CYIIMIIKH.

27. MatepuanbHbIii 6aaHC KOHBEKTUBHOM CYIITKH.
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28. Cymika. CMeleHre Bo3IyXa pa3IndHbIX TapaMeTpoB. banaHc Biarwy.

29. HenpepbIBHBIC a/IcCOPOIIMOHHBIC MPOIECCHI. AITapaTypa JUIsl KX IIPOBEICHHS
30. Aacopomus. M3oTepmbl aacopOmmm.

31. Ancopbums. AncopOeHTsl. @U3NYECKUE OCHOBBI ITpoIlecca.

3adauu K IK3ameny:

1.0npenenuth KOIMYECTBO 3arpyKaeMoro akTUBHOTO yriist pu noriomiennn 100
KT TapoB O€H30J1a U3 CMECH C BO3YXOM IPH YCIOBUH, UTO AKTUBHOCTH YTJISI 110
oenzomny 7%.

2.0mpenenutsb auameTp aacopbepa mpu nornomenud 100 kr mapoB GeHszona u3
CMECH C BO3JYyXOM IPH CIAEAYIOUMX YCIOBHUIX: aKTUBHOCTH yTIJs 1o GeHzony 7%,
HACKIITHAS IIOTHOCTB YIS Pyac = 350 Kr/M3, BBICOTA ci104 yriis B agcopoepe H = 0,8
M

3.0npenenuTs NpoaoKUTENLHOCT niepuoa nornomieHuss 100 kr mapoB OeH3omna
U3 CMECH C BO3yXOM IPU CIEAYIONINX YCIOBUAX: Ha4aJlbHAsI KOHIEHTPALUS TapOB
6enszona C,= 0,015 xr/m? , ckopocts 20 M/MuH, muameTp agcopdepa 2,55 m
4.0npenenuth KO3PPUIUEHT 3aIUTHOTO AeUCcTBUS ciosi K mpu morsomenuu napos
ancopoupyemoro BemectBa (Co= 10 r/mM®) cnmoem akxtmeHOro yrmsa. Ilmomans
nonepeynoro cedeHus S = 0,02 m? , obbemHas ckopocts V = 0,04 m/mum.
AKTMBHOCTB yIiIs a, = 250 kr/m>,

5Jlo  ONBITHBIM  JaHHBIM,  MOPOJOJDKUTEIIBHOCTh  MOTJIOIICHUS  MapoB
ancop6upyemoro semectsa (Co= 10 r/m%) cnioem akTuBHOTO yIiis BeicoToit H=0,1m
¥ IIOIAbI0 nonepeunoro ceuenus S = 0,02 M2 npu 06beMHOIM ckopocTu V = 0,04
M3/MuH coctaBisieT T = 350 MMH. AKTUBHOCTB yris a, = 250 kr/m®. Onpenennts
MOTEPIO BPEMEHU 3AIIUTHOTO IEUCTBHUS To.

6.0Onpenenuth o | — X guarpamme Pam3uHa SHTanbINiO, BIArocojepskaHue,
TEMIIEPATYpPy MOKPOTO TEPMOMETPA U TOUKY pOChI 1iJist Bo3ayxa rpu 70°C u ¢ = 0,3
7.0npenenuts 1o | — X nuarpamme Pam3uba mnaprpanbHOE JaBICHUE BOISHOTO
napa B mapoBo3ayiiHoi cmecu npu 70 °C u | = 250 kpK/Kr cyxoro Bo3ayxa
8.Ompenenutsy 1o | — X guarpamme Pam3uHa SHTANBIHIO M BJIArOCOJEPIKAHHE
BO3/lyXa Ha BbIXoJle W3 Kanopudepa. Bozayx ¢ temmneparypoit 20 °C u ¢ = 0,5
HarpeBaetcs B kanopudepe 10 90 °C.

9.0mnpenenuth pacxoa CyXoro BO3/AyXa U TEIJIOThl B TEOPETUYECKON CYIIMIIKE IS
yAaJleHUus U3 BIaKHOTO Marepuana 150 Kr yac Biaru , eciii HadyajJbHOE COCTOSIHUE
Bo3ayxa (1o xamopudepa) t, = 20 °C; ¢, = 0,7, a Ha Bbixojie u3 cynniku ty = 40 °C;
P2= 0,5

10. Marepuain BbICyIIMBAETCS B IPOTUBOTOYHOM CYIIMIIKE HEMPEPBIBHOTO AEHCTBUS
ot 50% 10 5% Bnaru, cururtas Ha 0010 Maccy. [Ipou3BOAUTENHLHOCTh CYIIUIIKH TIO
KOHEYHOMY BIIakHOMY Matepuainy 2500 kr/gac. OnpeaeauTh MPOU3BOAUTEIBHOCTD
CYIIMJIKU IO UICXOJTHOMY MaTepuaiy.

11.Bo ckonpko pa3 60:bline NpUAETCs YIATUTh BiIaru U3 2 Kr BIaXHOTO MaTepuana
npu BbicymmBanuu ero ot 50% mo 25%, yem npu BeicymuBanuu ot 2% 10 1% .
[IponieHTHI MacCoBBIE.
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12.ITo | — X puarpamme Pam3uHa HalTH BIIarocojep>kaHue€ U OTHOCUTEIbHYIO
BJIQYKHOCTh MApPOBO3AYLIHOM CMECH, €CIIM U3BECTHO, YTO MAPLUUAIBLHOE JABJICHUE
BoAsAHOrO mapa B cMecu 0,1 kr/cm?

13.BbIUMCANTh XOMOAMIBHBIN KOA(P(GUIUEHT W MOIIHOCTh, MOTPEOIIEMYIO
XOJIONUJILHOM  yCTaHOBKOM, paboTtatomyro 1o uukiay KapHo, ecnu ee
xonoaonpousBoauTenbHOCTE 6400 BT mpum temmeparype ucmapenus -10 °C.
Temneparypa konaeHcanuu 25 °C.

14.BolYyMCIUTh  XOJOAUIBHBIM  KOI(DPUIIMEHT YIIIEKUCIOTHON  XOJOAMIbHON
yctaHoBku (uuki Kapho), paGotaromieit npu temmnepatype ucnapenus -20 °C u
temneparype konaencanuu 30 °C.

15. BpMHCIUTL XOJOAUIBHBIN KOIPOUIIMEHT YIVICKUCIOTHON XOJIOAUILHOMN
YCTaHOBKH (peabHbIN BIAXHBIN ITUKIT), paboTarolel mpu TeMnepaType ucrapeHus
-20°C u remneparype konaencanuu 30 °C.

16.BeluMCcIuTh  XOJOAUIBHBIA  KO3(DPPUIUEHT YIJIEKUCIOTHON  XOJOAWIBHON
YCTAHOBKH (CyXOM IUKJI 0€3 MepeoxaxACHUs XKUAKOTO aMMHUaka), padoTaromen
npu Temneparype ucnapenus -20 °C u remneparype konaencanuu 30 °C.
17.BblYMCIUTh  XOJOAWUIBHBIM  KO3(DPUIMEHT YIJIEKUCIOTHON  XOJOAUJIbHOU
YCTAaHOBKHU (CyXOH LUKII C MEPEOXJaKICHUEM KHUJKOoro ammuaka 1o 25 °C nocne
KOHJIEHCAITNH ), paboTaromiei mpu temmneparype ucmapenus -20 °C u temmeparype
koaneHcanuu 30 °C.

Kpurtepun oneHnBaHusi pe3y/ibTaToOB 3K3aMeHAa

Ouenka
HEYJOBJIETBOPUTEI | YAOBIETBOPUTE XOpOo1Io OTJIMYHO
BHO JIBHO 6 6am10B 8 6annoB
2 dansa 4 6anna
Crynenr He 3Haet | CTyaeHT Crynentr xopomwo | CTyaeHT B
3HAYUTEIIbHOMN MOBEPXHOCTHO |3HAeT  Marepuall, | MOJHOM O0beMe
YacTH  BOIIPOCOB, | 3HAET BONPOCHI | TPAMOTHO M IIO | 3HAET MaTepua,
JOITYCKAET KOJUIOKBUYMQ, | CYLLIECTBY M3JIAracT | [PAMOTHO M MO
CYLLIECTBEHHBIE JOITYCKAeT ero, JIOIIyCKas | CYIIECTBY
OIMMOKK B OTBETaxX | HETOYHOCTH B | HEKOTOPHIE W3Jaraer e€ro, He
Ha BOIPOCHIL. OTBETE Ha | HETOYHOCTH B | JOMyCKas
BOIIPOC OTBETE HA BOIIPOC. | CYLLECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIPOC.

6. MeToauueckue MaTepuaJibl, onpeaesiioime Npoueaypbl OlleHHBaAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEIbHOCTH
MakcumanpHas cymma (100 OamioB), nHabupaemMas CTyJAEHTOM TIO

JUCHUIIIIMHE, BKIIIOYACT ABEC COCTABJIAIOIINC:
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nepeas cocmaensaowas — OUEHKA PEryJIIPHOCTH, CBOEBPEMEHHOCTH M KadeCcTBa
BBITIOJIHEHUS CTYJEHTOM Y4eOHOU pabOThl MO U3YUEHHUIO NUCHUILIMHBI B TEUCHHE
NEepPHOJIa U3yUYECHHSI JUCIUIUIMHBI (CEMECTPa, MM HECKOJIIBKUX CEMECTPOB) (CymMma —
He Oosiee 70 OaynoB). bamibl, XapakTepu3yrollle YyCIeBaeMOCTh CTYJIEHTa IO
JTUCIUIUIMHE, HAOMPAIOTCS UM B TEUEHHE BCEro Meprojaa OOydYeHHs 3a U3y4YCHHE
OTJIEJBHBIX TEM U BBINOJHEHUE OTIEIBHBIX BUJIOB PalOT.

emopas  cocmaeiAroula OLICHKAa 3HAHUU CTyACHTa IIO0O pC3yjbTaTaM

IPOMEXKYTOUHOM arTecTaruu (He Oonee 23-24 6anios).
Kpurepuem orieHku ypoBHS C(HOPMHPOBAHHOCTU KOMIIETEHIMI B paMKax yueOHO
JTUCHUTUTMHBL «J{OTIOTHUTENbHBIE TJIaBbI MIPOLIECCOB U aIIapaToB» BO 2 CEMECTpe

ABJIACTCA DK3aMCH.

Tabaunua 7. Pe3yabTaThl 0CBOCHUS Y4eOHON TUCUMILTHHBI, MOAJIeKAIINE

NpoBepKe
No |Kon  |Coneprkanvie| B pe3yrnbrare u3ydeHvst AUCIMIUTHBI 00y YaroIecs JODKHBL:
i |KOMIIE | KOMIIETCHITN
- 1 (W ee 3HaTh YMmeTh Bnagers OueHouH
EHIIUN YacTH) bIC
CpCaCIBa
1 2 3 4 5 6 7
1 | OIIK |T'oroBHOCTE K |OCHOBHBIC I oms30BatECs Hcnone3oBaTh -
4 UCIIONTE30BaHN | KOMITHEOTEPHBIC | TPABIIIAMA KOMITBIOTEPHBIE TUTIOBBIC
I0 OCHOBHBIX | 0a3bl JAaHHBIX O | TIOCTPOCHUA IporpaMmabIl JUIAA| OOCHOYH
busrKo- CTPOCHHH U XUMAYECKHX  (DOpMYJT, | TOCTPOCHHS bIC
XAMUYECKUX, | CBOMCTBAX rpaukoB, TAQMMIl C|XUMHYECKUX 1| mMarepua
MaTeMaTHuecK |OpPTraHMYECKHX | MCTIONB30BAHAEM CTEPEOXUMHYCCKUX | JIBI JISI
UX ¥ WHBIX|COCMMHEHUH, | COOTBETCTBYOIIMX bopmyn YCTHOTO
©CTECTBEHHO- | BKITFOYasT KOMITHEOTEPHBIX OpraHUYECKHX orpoca
Hay4HBIX XUMHYCCKUES TPOrpaMM, B TOM YKCJIE | COETUHEHHIA ul -
TIOHSATUN U |rpajuyeckue U |y CO3IAHISL | IPYTUX BUJIOB | TUIIOBBIE
meronoB  mipu | 3D KOMITHEOTEPHBIX WUTIOCTPATUBHOTO | OIICHOYH
pereHnH KOMITBIOTEPHBIE | TIPE3CHTAIIHI. MarepHaa. 138
TpoheCCHOHATT | TPOTPaMMBbI MaTepua
BHBIX 33/1a4. JIBI K
9K3aMeH
y
2 | OIIK |cmocoOHOCTH | YCTpOcTBO Paboram Ha|Biagers 3HaHUSAMM | KOHTPOJIb
41 |x armaparypbl s | COBPEMEHHOM TIPOBEJICHKST TIPOLIECCOB| HbIE
npodeccuoH |mpoBeneHUs 000pyZIOBAHMM M C|3KCTPAKIIVH, BOTPOCEHI,
ATBHOMN THAPOIMHAMIYE | TIPHOOpaMH, ancopOIH,  CYIIIKH,| CHTYaIHo

34




OMYy aHaJIU3y
H
SKCIEPUMEHT
albHOM
MPOBEPKE
TEOPETUYECK
HUX TATIOTE3

WX TIpoIIeccax

IKCILTYaTal! |CKUX. TEIUIOBBIX | CRI3AHHBIMUA C|KpUCTATIBALMY,  a| HHbIC
u " HalpaBICHAEM ¥| TAKoKe 3a1adu
COBPEMEHHOT | MACCOOOMEHHBI3 | MPO(IeM TIOZTOTOBKH | KPHOTEXHOTIONN
0 X TIPOLIECCOB
obopynoBaH
ust u
npubopoB B
COOTBETCTBHU
u C
HalpaBJICHHE
M u
npoduiemMm
OJITOTOBKH

OIIK |roToBHOCTH K |OCHOBHBIE Paccuvrats - ocHoBHBIe| Vcmionb30Bath KOHTPOJTb

-4, |MCIIOJNb30BaH |TIPUHIIMIILI XapaKTePHICTUKH HPUHLIMITBL  TCOPUH | HBIC
UI0 METOOB | TCOPHUH HPOMBIIUICHHBIX Ho/100us Y| BOIPOCHI,
MaTeMaThu4ec | monoous, araparoB Il KOMITBIOTEPHbIC CUTYALHO
KOTO CII0COOBI TIPOBCIICHYSI TPOLIGCCOB| TIPOTPAMMBI ~ JTIst | HHBIS
MOJICTTMPOBA | MATEMATHYECKO | SKCTPaKIIVH, pacyeToB 3a71a4u
HUS ) aueopOLMY,  CYIIIKH, | TIPOMBIIILICHHBIX
MaTepUAJIOB | MOJICIMPOBAHMSI | KDHCTAUT3ALMK,  a| TEXHOJIOTHYECKUX
u VIl pacyeTa | Taoke TIPOLIECCOB
TEXHOJIOTUYE |alaparypbl  B|KPHOTCXHOJIOMWHL.

CKHX HPOMBIIITCHHBI
MPOIIECCOB, K|X
TEOPETHYECK |TEXHOJIOTHYECK

7. YueOHO-MeTOAHYECKOE 0o0ecTIeueHre TUCIUTIJINHBI

7.1. Ocnoenasn numepamypa

1. PacrieyaTky KOHCIIEKTOB JIEKIIAI

2. B.I'. Aitamrreitn, M.K. 3axapos, I'.A. HocoB u ap.; [lox pea. B.I'. Aitnmreiina.

OO0mumii Kypc TIpoIIecCOB U anmapaToB XUMUYECKON TeXHOJoTun: YueOHuk: B 2

kH. / M.: Jloroc; Bercm. mk., 2003. Ku.1. 912 c.: nn.

3. .B.I'. Aiinmreitn, M.K. 3axapos, I'.A. HocoB u ap.; Ilox pen. B.I'. Aitnmirelina.

OO0mumii Kypc IpoIecCoB U anmapaToB XUMUYECKON TEXHOJIOTUHN: Y4ueOHuk: B 2

kH. / M.: Jloroc; Bercmi. mk., 2002. Ku.2. 872 c.: nn.
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4. [TaBnoB K.®., Pomankos I1.I'., HockoB A.A. IIpuMepsl 1 3a1a4u 110 Kypcy
MIPOLIECCOB U amnmapaToB XUMUYECKON TEXHOJIOTUH : yuel. mocoOue st By30B. —
Uzn. 12-e crep./ mepeneu. ¢ uza. 1987. — M.: OO0 TUM «AnbsHC», 2005. — 575 .
5. Kacarkun A.I'. OCHOBHBIE MPOIECCHI U anfapaThl XKMUYECKON TEXHOJIOTUHN — M:

Anbsac, 2004 — 753 ¢. www. bookfi.net/book/534959

Jlonoanumenvnasn 1umepamypa
1. HeitHepckuii FO.M. OcHOBHBIE TIpOIIECCHI W anmaparbl XUMHUYECKOMN
texHoaoruu. T.1, 2. M: Xumns, 1991

HNHTepHeT-pecypcehl NepuoaudecKuX U3IaHui

Ne Ccplika Ha HaumenoBanue pa3paboTku B JlOCTYyITHOCTh

1/ MH(pOPMaITMOHHBII AJICKTPOHHOU (popme

i pecypc

3. | http://onlinelibrary.wiley.com/ | Bl ECKWELL (300 CBOOOIHBIH TOCTYIT
HAaUMEHOBAHMI HAYYHBIX obyuatomuxces
’KYPHAJIOB)

4. http://www.etjucation.com/ref Academic Press (173 CB0oOOAHBIH HOCTYIT

erence/article/academic-
press/ HAaUMEHOBAHUSA ) obyHarouyxcs
6 http:/inostranka- K pecypcam KemOpuaxKcKkoro CBoGoHbIit 10CTyTI

lib.livejournal.com/45878.htm 5
I yHuBepcutera (76 00yYaOIIMXCS

MOJTHOTEKCTOBBIX HAYUHBIX
KYPHAJIOB MO IIUPOKOMY CIIEKTPY
JTHACITUTLIIH )

7 http://service.dvfu.ru/service | K Gq3e nanabix EBSKOhost CBOOOIHBII JOCTYT
oOyJaronuxcs

IIporpammHoe o0ecnieyeHue

CUCTEMHBIE [TPOI'PAMMHBIE CPEJICTBA: Microsoft Windows XP
[TPUKJIA THBIE ITPOTPAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CITELIUAJIN3MPOBAHHOE ITPOTPAMMHOE OBECITIEYEHUE: CJ10 Moodle,
SunRAYV BookOffice Pro, SunRAYV TestOfficePro, MathConnex

IlepeyeHb 1OrOBOPOB € YJIEKTPOHHO-OHOJIHOTEYHBIMU CHCTEMAMH

Y4eOnblii | HamMeHOBaHMe JOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB Cpoxk aelicTBust
roj JAOKYMEHTAa
2018/2019 OI'BY «Poccuiickas rocyaapcTBeHHast OMOINOTEKaA ot 04.07.18
(PT'b)
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Jorosop Ne095/04/0104 ot 04.07.18

2018/2019

Sciverse Scopus n3narenbcTBa «Dnb3eBup. Hayka u
TEXHOJIOTUI»
PedeparuBHas n ananutryeckas 0a3a TaHHBIX
Horosop Ne 6/1 ot 16.02.18r.

or 16.02.18r.

2018/2019

HOBb PO®U Ha 06e3B03Me3qHOIT OCHOBE

beccpouno

2018/2019

basa nannbix Science Index (PMHLI)
HarnmonansHas nHGOPMAIMOHHO-aHATMTUIECKAs] CHCTEMA
000 «HOb»
Jorosop Ne SI0-741/2018 ot 05.03.2017

ot 05.03.2017

2018/2019

ObC «KOHCYIBTAHT CTYICHTa»

YueOHukH, yueOHbIe TOcoOuUs, IO BceM 00JIacTsIM 3HaAHHMA
it BO u CIIO, a takkxe MOHOTpaduu U Hay4IHas
MIEPHONKA
000 «Ilonurexpecype»

(r. Mocksa)

Jorosop Nel122CJI/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

000 «Ai [1lu Op Meaua»
(r. CaparoB)
JIuuensuonnslii foroBop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cnpaBOYHUKN»
Ha 0€3BO3ME3IHON OCHOBE

beccpouno

2018/2019

MesxnyHapoaHas cuctemMa Oubnuorpaduyeckux CChIIOK
Crossref
[udposas unentudukamnus oovexros (DOI)
HIT «<HOUKOH»
Horosop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CnpaBouHo-uHpOpMaIOHHbIE CUCTEMBI « KOHCYIBTaHT
[Imroc», «IapanT»

beccpouno

[Ipy mnpoBeneHUM 3aHATUN JIEKIIMOHHOIO THUIIA, CEMUHAPCKUX 3aHATUH

UCTIONB3YeTCS:

JIUUCH3UOHHOE NPOCPAMMHOE obecneuenue:

-ITIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition

Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

-AHTUBUPYCHOE TpOrpaMMHOE oOecreueHne

Kaspersky Endpoint Security

Cranmaptaeiii Russian Edition Ne nmunensunl7E0-180427-050836-287-197;
-AltLinux (Anet O6paszoBanue 8) Ne AAA.0252.00;

Cc80000HO pacnpocmpansemule nPOZPAMMbL:
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-Academic MarthCAD License - mareMaTH4eckoe IporpaMMHOe oOecCIeUeHuE,
KOTOPOE MO3BOJISIET BHITIOJIHATH, AHATU3UPOBATH BAXKHEHIIINE NHKEHEPHBIE PACUEThI
1 OOMEHUBATHCSI MU,
-WinZip nns Windows - mporpaMm JiJIsi CKaTHs U pacliakoBKHU (HaiiioB;
-Adobe Reader gyt Windows — nporpamma st urenust PDF ¢aiinos;
-Far Manager - KOHCOJIbHBIN (ailIoBBI MEHEKEp AJS ONMEPAlMOHHBIX CHCTEM
cemetrictBa Microsoft Windows.
7. 5. MeToguyecKkue yKa3aHusl 10 MPOBeIEHUI0 PA3TUYHbIX Y4eOHbIX 3aHATHI
U IPYTUM BHIAM CAMOCTOAATEJIbHON padoThI
Hcnonb3oBaHne HHHOBALIMOHHBIX METO/AOB B Ipolecce NMpenoJaBaHusl.
[Ton MHHOBAIIMOHHBIMH METOJIaMU B BBHICIIEM MPO(ECCHOHATFHOM 00pa30BaHUHU
MOHUMAIOTCSI METO/1bl, OCHOBAaHHBIE HA MCIIOJIb30BAHUH COBPEMEHHBIX TOCTHKEHUN
HAayKd W WHQOPMAIMOHHBIX TEXHOJOTHH B oOpa3zoBaHmu. OHU HampaBJCHBl HA
MOBBIIIICHHE KadecTBa MOJTOTOBKM ITyTEM pPAa3BUTHS Y CTYACHTOB TBOPUYECKHUX
CHIOCOOHOCTEM M CaMOCTOSITENIBHOCTH (METOABI NMPOOJIEMHOIO U HPOEKTUBHOTO
0o0y4eHUs, UCCIIEI0BATEIIbCKUE METO/Ibl, TPEHUHTOBBIE (JOPMBI U T.1.).
Hcnonb30BaHnEe COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHMH B yuyeOHOM
MIPOIECCE TMO3BOJISIET:
-COYETaTh BBICOKYI0 3KOHOMHMYECKYIO 3(PQPEKTUBHOCTH M THOKOCTh Y4€OHOIrO
npolecca;
-IIUPOKO MCTIOIH30BaTh HHPOPMAIIMOHHBIE PECYPCHI B yU€OHOM IPOIIECCE;
-CYIIECTBEHHO PaCHIMPUTH BO3MOKHOCTH TPAIULIUOHHBIX (POpM 00yUeHMs;
-TI03BOJISIET PEATN30BaTh HOBBIC d(PPeKkTUBHBIE (DOPMBI OOYUEHUSI.
PaGoThl Mo BHEAPEHUIO U MCTIOIH30BAHUIO COBPEMEHHBIX HHHOBAIIMOHHBIX
TEXHOJIOTHI 00y4eHHsI HAMU IIPOBOASITCS B HECKOJIBKUX HAIIPaBJICHUSAX:
- CO3/laHMe  COBPEMEHHOTO Y4eOHO-METOAUYECKOTO oOOecredyeHus y4eOHOTO
mpolecca W COBEPUICHCTBOBAHHWE OpTraHM3alMKd y4eOHOTO Tpolecca MyTeM
BHEJPEHUSI HOBBIX TEXHOJOIMH OOydYeHHus, B TOM YHCIE IUCTAHIIMOHHBIX

oOpazoBarenbHbIX TexHogoruit (IOT);
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- IPOrpaMMHO-TEXHUYECKOE OOecrneueHrne yueOHOro npoiecca ¢ UCIoJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUEeHUS

B cootBetctBuu ¢ TpedoBanusimu @I'OC BII1O no HanmpaBieHnio TOATOTOBKU
peanu3anus KOMIIETEHTHOTO MOAX0/1a MPEeIyCMATPUBAET IMPOKOE UCTIOJIb30BAHHE
B y4eOHOM TIPOIIECCEe AKTHUBHBIX UM WHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATHI
(KOMIIBIOTEPHBIX CUMYJISIITN, pa300p KOHKPETHBIX CUTYAITUH U T.11.) B COYCTAaHUHU C
BHEAYJUTOPHON paboToil ¢ 1enbio (GopMuUpoBaHUS U Pa3BUTUA TPeOyEMBIX
KOMIETEHIIUNA 00yYaronInXcsl.

['1aBHBIM 3BEHOM JIUJAKTUYECKOTO IHKJIA 00YUYEHUs JUCHUIUIMHE SIBISETCS
nexuus. E€ uens — dopMupoBaHue y CTYJIEHTOB OPUEHTUPOBOYHOM OCHOBBI JIJISI
MOCJIEIYIOUIEr0 YCBOEHHS MaTepHalia METOJIOM CaMOCTOSITENbHOW paOOTHI.
Conepxanue JIEKUUMU  JOJDKHO — OTBEYATh  CICAYIOIIUM  JTUJIAKTUYECKUM
TpeOOBAHMSIM:

- HW3JIOKEHUE Marepuana oOT IMPOCTOr0 K CIOXKHOMY, OT H3BECTHOTO K
HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTh B U3JIOKEHUU MaTepUaa;

- BO3MOXKHOCTh MPOOJEMHOTO W3JI0KEHUS, JUCKYCCHH, JHaliora C IEJbIO
aKTUBU3AIUU JEATEIbHOCTU CTYJEHTOB;

- OloOpa CMBICJIOBOM YacTH JICKIIMU HA MOJJIMHHBIE (DAKThI, COOBITHUS, SBJICHUS,
CTaTUCTUYECKUE JTAHHBIE;

- TECHas CBSI3b TEOPETUUYECKUX IMOJIOKEHUM U BBIBOJIOB C MPAKTUKOU U Oyymieit
poeCcCHOHANIEHOM eI TEIbHOCTHIO CTYACHTOB.

N3yuenne Kypca «JlOMOTHUTENbHBIE TJaBbl MPOLIECCOB W amllapaToB»
MOCTPOCHO Ha TMPHUHIUINAX pPa3syMHOW (opManu3alud W YIUIOTHEHHS Y4ueOHOMH
uH(pOpMaIuU, YTO, €CTECTBEHHO, JIOJDKHO CIIOCOOCTBOBATH JIYUIIEMY YCBOCHHIO
COBPEMEHHOU TPAaKTOBKHM Y4e€OHOTO MaTepuara.

Ha mnepBbIxX JNEKIUSIX MO Kypcy ««JlOMOJHUTENbHBIC TJIaBBI MPOIECCOB U
anmapaToB» HEOOXOJAMMO BCTIOMHUTHh OCHOBHBIC TIOHSTHS, IIPUHITUATIBI IPUMEHEHUS
TEOPHUH MOJI00MS K pacueTaM XUMHUYECKOM anmnapaTypbl, OObICHUTh CTYJICHTaM, KaK

IIOJIB30BAThCA JUarpaMMaMu 1 HOMOIpaMMaMH B C60pHI/IKe IMpUMCPOB 1 3a14a4.
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[Ipexne, 4eM CTYIAEHT MPOCIyIIaeT JICKIMI0, OH JOJKEH MpopadboTaTh
OCHOBHOM TEOPETHYECKUM MaTepHuas Mo TeMe, KOTOPBIM IMpeACTaBieH B yUeOHUKaX
U pacredaTkax JEKIUi, 3aHECCHHBIX HA MAaTHUTHBIN HOCHUTEITb.

UteHue JIGKIUA 1O JTAHHOW JUCIHUILIMHE IPOBOJMTCS C HCIOJIb30BaHUEM
MYJIbTUMEIUVHBIX Npe3eHTauni. IIpe3enranus mo3Bonser npenogaBaTeiro YeTKOo
CTPYKTYpPUpPOBAaTh MaTepuan JEKIMH, DKOHOMHUTH BpEMs, 3aTpadynBaeMoe Ha
pHCOBaHHUE Ha JIOCKE CXEeM, HamucaHue GopMys U IPYyTUx CI0KHBIX 00BEKTOB, YTO
AT BO3MOXKHOCTHh YBEJIMYUTh O0BEM H3j1araeMoro marepuana. Kpome Toro,
MPE3EHTAallMs TO3BOJISIET OYEHb XOPOIIO HIUIIOCTPUPOBATH JICKIIUIO HE TOJIBKO
CXeMaMH U PUCYHKaMH, KOTOPbIE €CTh B YUeOHOM MOCOOUH, HO U MOJTHOIIBETHBIMU
doTtorpadusMu, pUCYHKAMH, TMOPTPETaMH YUYCHBIX W T.J. ODJICKTPOHHAsS
MpPE3eHTallMs TO3BOJSIET OTOOpa3uTh (HU3MUYECKUE M XUMHUYECKHUE MPOLIECCH B
TUHAMUKE, YTO TIO3BOJSIET VYIYYIIMTh BoOCHpustae wmatepuana. CTymeHTaMm
MIPEIOCTABIISACTCS BO3MOKHOCTh KOIMMPOBAHUS TIPE3EHTAIIAN JJIT CAMOTIOITOTOBKH
Y TIOJITOTOBKH K DK3aMEHY.

[Tpu m3yuennn xypca «JlOMOTHUTENBHBIE TJIaBhI MPOIIECCOB U aIIapaToB
CTYJIGCHT HE MOXET OIrPAaHUYUTHCA TOJIBKO PACCMOTPEHUEM TEOPETUYECKUX
BOIIPOCOB, a JIOJDKEH CTPEMHTHCS AKTUBHO NMPUMEHSATH PAIMOHAIBHBIC MPUEMBI
TIOKCKa, 0TOOpa M MCIOJIb30BaHUS HH(POPMAIIUU MPH BHIOOPE ONTUMAIBHBIX ITyTEH
pEIIeHHs TPaAKTUYECKUX 3a/1a4 MPU BHIOOPE U pacyeTe armapaTyphbl A MPOBEICHUS
XUMUYECKUX TMporieccoB. [103TOMy OCHOBHBIM YyCIIOBHEM TIIyOOKOTO HW3YUYCHHS
Kypca, pa3BUTHS HAyYHOTO MBIIUICHUS U 3aKPEIUICHUS Y CTYJCHTOB SIBIISICTCS
pelIeHue 3a7a4 Ha MPaKTUUeCKuX 3aHATusX. [Ipu penennn 3a1a4 CTyASHT T0JKEH
IPOJIEMOHCTPUPOBATh, KaK MOYXHO NMPUHTH K TPABWIIBHOMY BBIBOAY, HCITOJIB3YS
TEOPETUUECKHE KOHIIETIIUU U (DaKThl, U3JI0KEHHBIE B TEOPETUIECKOM Kypce. Dopma
MIPOBEICHUSI 3aHATUN — MPAKTUYECCKUE 3aHATHSI C PEIIICHUEM 3a71a4.

Ilpu npoBeeHUN NMPAKTHYECKUX 3aHSITHI ClIeIyeT HE MeHee | yaca W3 ABYX
(50% BpeMeHHM) OTBOJIUTH HAa CaMOCTOSITEIbHOE pelieHue 3aaad. IIpakTuyeckue

3aHSATHUSA 11€JIECO00PA3HO CTPOUTH CIICAYIOIIMM 00pa3oMm:
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BBonHas npenogaBatens (€M 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JOJIKHbI
OBITh PACCMOTPEHBI ).

berublii onpoc.

Pemenue 1-2 TUMOBBIX 3a/1a4 y JOCKH.

CaMocTOosTENBHOE PEIICHHE 3a]a4.

Pa300p THMOBBIX OMIMOOK MPH PELICHUH (B KOHIIE TEKYIIEro 3aHsATUS WIK B HavaJe
CJICTYIOIIIETO).

Jliis mpoBeieHUs 3aHATHIT HEOOXOIMMO UMETh OOIBINION OaHK 3aJaHu U 3a7a4 AJis
CaMOCTOSITENIBHOTO ~ pEIlIeHus, [pUYeM  d3TU  3aJaHUs  MOTYT  OBbITh
¢ depeHIIMPOBaHbI IO CTENEHH CJI0KHOCTH.

[Tocne o3HaKOMIIEHUS C TEMOM JIEKLIUH, CTYJEHT PELIAET IPUMEPHI U 3a4a4H,
3aKpeIUIsAsl CBOM 3HAHUA 10 TeMe. JJIs yCIIenHoro 3aKperuieHusl MaTeprata CTyIEHT
JIOJDKEH HAay4YHMThCS MOJIb30BAaThCA COOPHUKOM NPHUMEPOB M 3a7ad [4], B KOTOpOM
UMEIOTCS:

- OCHOBHBIE (DOPMYJIBI JJIs1 PacU€TOB,

- HOMOTPaMMBbI U AUArpaMMbl, 3HAUUTEIbHO 00JIEr4atone pacyeThl O CIOKHBIM
dbopmynawm,

- TabnauIbl € HEOOXOAMMBIMH [UJISI PAacyETOB CBOMCTBAMU XMUMHUYECKUX
COEJIMHEHUI B Ta30BOM, )KUIKOU U TBEpAOM popme,

- OCHOBHBIE NAPAMETPbI PAa3IUYHbIX ANIapaToB, NPUMEHIEMBIX B XMMHUYECKOU
TEXHOJIOTHH.

B 3aBrcHMOCTH OT pazziena AUCUMIUIMHBI U IOATOTOBIEHHOCTH CTYACHTOB
MO>KHO MCITOJIB30BaTh JBa IyTH:

- J1aBaTh OINpPEIEIECHHOE KOJMYECTBO 3a1ad I CaMOCTOSITEJIbHOIO PELICHMUS,
PaBHBIX [0 TPYAHOCTH, & OLIEHKY CTaBUTh 3a KOJUYECTBO pPELICHHBIX 32
ONPENEIICHHOE BPEMS 3a/1a4.

- - BbIJaBaTh 3a/IaHMs C 3aJa4aMH Pa3HOW TPYAHOCTH U OIEHKY CTaBUTh 3a
TPYAHOCTH PELICHHOM 3aJa4H.

[Io pe3ynpTaTaM CaMOCTOSITENIBHOIO PEIICHUs 3aJad CJEAYeT BBICTABIATH I10

KOKJIOMY 3aHATUIO OIEHKY. [lo maTepmanmam pasnmena 1enecoo0pa3HO BbIIABaTh
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CTYJIEHTY JIOMalllHEE 3aJJaHUE U Ha IIOCJIETHEM ITPAKTUYECKOM 3aHATHU 110 pas3ieiy
HOJIBECTU MTOTH €ro H3y4yeHHUs (HampuMep, MPOBECTH KOHTPOJIBHYIO padoTy),
OOCYIIUTh OIICHKM KaXXJIOTO CTYJIEHTA, BBIJATh OMOJIHHUTEIbHBIC 33JaHUS TEM
CTYJEHTaM, KOTOpPBIE XOTAT MOBBICUTH OLIEHKY 3a TEKYIIYIO padoTy.
[Ipn opraHm3anyy BHEAYAUTOPHOM C€AMOCTOSITEIBHON PadOTHI HCIIOJIb3YIOTCS
cienyronue ee hOpMBI:
- BBINIOJHEHUE JOMAIHUX 3aJlaHuil pa3HOOOpa3HOro Xapakrepa. DTO - pelIeHHE
3a71a4; Mo100p U U3yUEHHUE JIMTEPATYPHBIX HICTOYHUKOB; MOA00p WILTIOCTPATUBHOTO
U OIKCATEIBPHOTO MaTepuaja Mo OTIEIbHBIM paszenam Kypca B ceth VHTepHer,
BBIIIOJIHEHUE NHVMBUyJIbHBIX 33JJaHUI, HAIIPABJICHHBIX HA PA3BUTHE Y CTYJICHTOB
CaMOCTOATEIbHOCTH M MHULMATUBBL. MHAMBUyallbHOE 3a/laHUE MOYKET MOJIy4aTh
KaK KaKJbIi CTYJCHT, TaK 1 YaCTh CTYJICHTOB I'PYIIIbI
Ha camocrosiTenbHy0 padoTy CTYAEHTOB M0 YYEOHOMY IUIaHY OTBOAMUTCS 69 4acoB.
27 4acoB OTBOAMTCS Ha MOATOTOBKY K 3Kk3aMeHy. CamocrosiTenbHas padoTta
CTYJIEHTa HOCUT CUCTEMATHYECKUI XapaKTep

CamocrosiTenbHas paboTa CTyI€HTOB, IPEYCMOTPEHHAs! Y4€OHBIM IIaHOM B
oobeMe =~ 67% o00mero KoJW4ecTBa 4YacoB, COOTBETCTBYET Ooiiee TIyOOKOMY
YCBOEHUIO U3y4aeMoro Kypca, (opMHUpYyeT HaBBIKM UCCIEA0BATEIbCKON padboThI U
OPUEHTUPYET CTYJEHTOB Ha YMEHHE IPHUMEHSITh TEOPETUYECKHE 3HAHUSA Ha
MPaKTUKE.
3aaHus A1 CaMOCTOSITENIbHOM pabOThl COCTABIIEHBI 110 pa3jieiaM U TeMam, 1o
KOTOPBIM TpeOyeTcst JOMOIHUTEIBHO TPOpadoTaTh U MPOAHAIU3UPOBAThH
paccMaTpHBaEeMbIil pernoAaBaTeaeM MaTeprual B 00beMe 3ariaHupOBaHHBIX
yacoB. B paznene 4.2. npuBezeHsl HOMepa 3a/1a4 M0 KaXKA0W TeMe, 4acTb U3
KOTOPBIX paCCMaTPUBAETCA Ha CEMUHAPCKUX 3aHATHUSX, OCTATIbHBIE CTYACHTHI
JOJKHBI PELIUTH CAMOCTOATENIbHO. Pe3yabTaThl caMOCTOATETbHON PabOThI
KOHTPOJIMPYIOTCS IPENOJABATEIEM U YUUTHIBAIOTCA [IPU aTTECTALIMHU CTYIEHTA.
[Ipu 5TOM IPOBOASATCSA: IKCHPECC-ONPOC HA CEMUHAPCKUX 3aHATUSX, IPOBEPKA
MUCBMEHHBIX padoT.

IIpu noAroToBKe K KOJLUIOKBUYMY CJIelyeT:
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popadoTaTh KOHCTIEKTHI JISKIIHHA 110 BOMPOCAaM KOJUIOKBUYMa,;

MPOYUTATH OCHOBHYIO U JONOJHHUTEIbHYIO JIUTEPATYPY, PEKOMEHI0BAHHYI0
M0 U3y4aeMbIM BOIIPOCAM;

OTBETUTH Ha BOMPOCHI KOJIJIOKBUYMa;

MIPU 3aTPYAHEHUSIX MPOKOHCYITUPOBATHCS C MPETO/1aBATEIEM.

JlJIs1 CTYIeHTOB ¢ OrPAaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI CO3/1aHbI
CICLUAJIbHBIC YCIIOBUSI JUIsl TOJy4YeHHs 00pa3oBaHus. B 1ensix M0OCTymHOCTH
MOJIyYeHHUs]  BBICIIETO OOpa3oBaHHUA 1O 00pa3oBaTelIbHBIM  IporpamMmam
WHBAIMJAMU W JIMIAMH C OrPAaHUYEHHBIMU BO3MOKHOCTSMH  3JI0POBBS
YHUBEPCUTETOM obOecreunBaeTcs: 1. AnpTepHaTUBHON Bepcued o(uIuasIbHOTrOo
caiita B cetu «MutepHer» mna cnaboBumsmux; 2. [lpucyTcTBue accucTeHTa,
OKa3bIBAIOIIIETO 00YyUYarOIIEMyCss HEOOXOIUMYIO TTOMOIITb; 3. /{151 MHBATUOB U JIHIT
C OIPaHUYEHHBIMU BO3MOXXHOCTAMH 370POBBS MO CIyXy — AyOJHpOBaHUE BCIyX
CIIpaBOYHOM HH(OpPMAIMM O paclUCaHUU YYEOHBIX 3aHATUH; oOOecredeHue
HaJJIeKAIUMU 3BYKOBBIMHU CpEJICTBaMU BOCIIpou3BeAeHUss nuHopmaruu; 4. s
WHBAIWJIOB W JHI C OrPAHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS, HMEIOIINX
HapylIeHUsI  OTMOPHO-JBUTATEILHOIO  ammapara, CO3/aHbl  MaTepUaAIbHO-
TEXHUYECKUE YCJIOBUSA OOECIEUUBAIONINE BO3MOXKHOCTh OECHPENITCTBEHHOTO
JOCTyTa 00yJaromuXxcsl B y4eOHbIC TTOMEIIEHUS, OOBEKTY MUTAHUS, TyaJleTHbIE U
Jpyrue TOMEIICHUS YHUBEPCUTETA, a TaKkke TMpeObIBaHUS B YKa3aHHBIX
MOMENICHUIX (HATUYHe PACITUPEHHBIX IBEPHBIX MPOEMOB,

MOPYYHEH U IPYTUX MPUCTIOCOOTIEHUN).

8. MartepuaJIbHO-TeXHHYECKOE 0O0ecnevyeHue TUCITUTITMHBI

MunumansbHo  HeoOxomumbii it peanuzanuu  OIIOII  mepeueHb
MaTepUaIbHO-TEXHUYECKOT0 OOecreyeHusl BKIIOYaeT B ce0s: JIEKIHOHHbIE
aynquTopur  (00OpyJOBaHHBIE  BUJCONPOEKIIMOHHBIM  O0OpYJOBaHHEM IS
Mpe3eHTalul, CPeICTBAMH 3BYKOBOCIIPOU3BEICHHUS, SKPAHOM U UMEIOIIUE BbIXO] B
cetb MHTEepHET), mOMeUIeHHs Ui TpoBeAeHHs J1a00paTOPHBIX, CEMUHAPCKUX U
MPaKTUYECKUX 3aHATHUM (00OpYy/IOBaHHbIE Y4eOHOU MeOenbl0), KOMIIbIOTEPHbIE

KJIACCHI U JIp.
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Ilo mucnuniuuHe «J/lONOMHUTENBHBIE TJIaBbl IIPOLIECCOB M allapaToB
UMEIOTCSl IPE3EHTALMK O OTAEIbHBIM TEMaM Kypca, MO3BOJSIOLUE Hauboliee
3¢ (HEeKTUBHO OCBOUTH MPECTABICHHBIN y4eOHBI MaTepHal.

3aHATHuA JICKOHMOHHOTO THIIA W CCMHHAPCKHC 3aHATHA IIPOBOAATCA B

aynutopun 210
OcHoOBHOE o0opyoBaHue,
o0ecrnieunBaroee pOBEJCHHUE
Noa OcHOBHOE Ha3HaYeHUE
Sayl. | JICKIIUOHHBIX, MPaKTHYCCKUX u

Ja00paTOPHBIX 3aHATUM

210 | Hamuuwme MyJbTUMeAMIHOTO | OOyyaromiee: Mpu MPOBEIECHUU
00opy10BaHUs JEKIUOHHBIX M MPAaKTHUECKUX
3aHATUN
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JIMCT U3BMeHeHUH M AONOJIHEHMI B pa6oyeH nporpaMmmMe AMCLUANIAHBbI
«I[OHOJ'IHI/ITCJ'H)HBIC TJIaBbl IIPOOCCCOB U allllapaToOB XUMHUYECKON TEXHOJIOTHI»
Ha 2022 — 2023 y4eOHblii roa

Ne daemenTt (myHkT) PII/I

n/n

Iepeyenn
BHOCHUMBIX
N3MEHeHU

IIpumeuanue

Obcyorcoena u pekomMeHO08aHa Ha 3ace0anuu Kageopul

ODFaHI/IIICCKOfI XUMHWHU U BBICOKOMOJCKYIAPHBIX COCI{I/IHGHI/Iﬁ

poTokoi No OT « »

3aBeayrommuii kadeapoi

2022r.

/  TO.A.MankaHayeB
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Ipuioxkenne 2

Pacnpenesienue 6a/U10B TeKylero u pyoe;kHoro KOHTPOJIf

Ne Cymma b6annos
n/ Buo konmponsa Oobuwasn
1-12 mouka | 2-a mouxka | 3-a mouka
n cymma
1 |Hocewenue 3anamuii 00 10 6annoe |00 3 o. 00 30. 00 46.
2 | Texywuit KoHmpoiv: 00 30 6annos |00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 6onpocos om0 00l156. |om0oo56 |om0oo56. | omOooso
[TonHbI# IpaBUIBHBIN OTBET o 15 6amnos |5 0. 50. 50.
HenonHbli paBUIBHBIA OTBET or3 10l50. |orl m0o50. |or1m0560. | orl o5 6.
OtBeT, cofepIKalHii HETOYHOCTH, OIINOKH 00. 00. 00. 00.
Buvinoanenue camocmoamenvhvix (om 0 0015 6. |om 00056. lom 00056 |om 00056
3adanuii (pewienue 3adau,)
3 | Pybesicrblit KOHMPOIb 00 30 6annoe |00 10 é. 00 10 6. 00 10 6.
KOJIJIOKBUYM ot 0 10 306. |0or0m0106 |or0m0106. | or0 o 106.
4 | Hmozo cymma meKkyuiezo u pyoexcnozo
KOHmMpons 00 706annoe |00 236. 00 236 00 246
5 |MepBolii 3Tan (6a30BbIi)ypoBeHb) — OIEHKA |He MeHee 36 6. He MeHee 12 He MeHee 12 06 | He menee 12 0
«YJAOBJIETBOPUTECJIBLHO» 6
6 |Bropoii 3Tan (MpoaBUHYTHII)ypoBeHb) — oneHKa | MeHee 70 6. menee 23 6 Menee 23 6 MeHee 240
«XOPOLIO» (51-69 6.)
7 |Tperuii 3Tam (BbICOKHII YpOBeHb) - oueHka |He meHee 70 0. He MeHee 23 He Menee 23 6 | He meHee 240
«OTJIHYHOY» 0.
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IIpunoxenne 3

IlIkana oyenuganusn naanupyemuvix pe3yabmamos 00y4eHus

Texymuii 1 pyOe:KHbI KOHTPOJIb

Cemectp HIkama oneHUBaHUA
0-35 6anos 36-50 6amnoB 51-60 6amioB 56-70 6annoB

2 Yactuaaoe ITonHoe unu | IlomHoe wm | Ilomaoe
MoceleHue 4acTUYHOE 4aCTUYHOE noceleHne
ayJIMTOPHBIX MOCELEHUE MOCELLEHUE ayJIMTOPHBIX
3aHSTHH. ayIMTOPHBIX ayJTUTOPHBIX 3aHITHA.
Heynosnersopuren | 3aHATHI. 3aHATHUH. [Tonnoe
pHOE BbINONHEHHUE | YacTuuHoe [TonHoe BBITIOJTHEHHE u
71a00paTOPHBIX U | BBIIIOJHEHHE U | BBIIIOJHEHUE U | 3alUTa
MPAKTUYECKHUX 3almTa 3aImTa 1a00paTOpHBIX |
pabor. [Inoxas | nabopaTopHbIX U | JAOOPATOPHBIX U | MPAKTUYECKUX
MOATOTOBKA K | IPaKTUYECKUX MPAKTUYECKHUX 3aHITHA.
0aIbpHO- pabor. pabor. Brimonnaenue
PEUTHHTOBBIM Brinonnenue Brinmonnenue KOHTPOJIbHBIX
MEPOTIPHUSTHSIM. KOHTPOJIbHBIX KOHTPOJIBHBIX paboT,  TecTOBBIX
CryneHt HE | paboT, TECTOBBIX | pabOT, TECTOBBIX | 3aJlaHU, OTBETHI
JIOITyCKaeTCst K | 3alaHUl,  OTBETHI | 3aJJaHUIl, OTBETHI | HA  KOJUIOKBHUYME
MIPOMEXKYTOYHOMN Ha KOJUIOKBHYME Ha | HA KOJIJIOKBUYME | Ha OILICHKHU
aTTecTaluu OLICHKH Ha OLICHKH | «OTJINYHOY.

«YAOBJIETBOPUTEIIb | «XOPOIIOH.
HOY.
IIpome:kyTouHasi aTTecTaums 0142 IK3ameHa
Cemectp [IIxana oneHUBaHUs
Heynosnersopure | Y 10BJI€TBOPUTEIBHO Xopor1o OT1nuuHO
JIBHO (61-80 GamoB) (81-90 GamoB) (91-100 6amoB)
(36-60 6anoB)

2 Crypenr  umeert | Crynent umeer 36- | Crynentr umeet | CryzneHT umeer 61-
36-60 GamtoB mo | 50  GamtoB  mo | 51-60 GammoB mo | 70  GayuioB 1O
UTOTaM TEKYIIETO | UTOraM TEKYIIETro M | UTOraM TEKYIEro | HTOraM TeKYIIero u
u pyOexHoro | pyOexHoro u pyOexHoro | pyoexHoro
KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha
sk3aMeHe  (mud. | sxK3ameHe (mud. | sx3amene  (mud. | sK3aMeHe (mud.
3a4eTe) He Jall | 3a4eTe) Jall MOJHBIM | 3a4eTe) Jlaji | 3auere) Jan
IIOJIHOTO ~ OTBETAa | OTBET  HA  OJMWH | OJHBIA OTBET HA | IOJHBIM OTBET HA
HU  HAa  OJUH | BOIPOC M YacCTUYHO | OMIMH BONPOC U | OAMH BONpPOC U
BOIIPOC. (TTOTTHOCTBIO) YaCTUYHO YaCTUIHO
CryzneHT umeer OTBETHJI HA BTOPOU. | (IIOJTHOCTHIO) (MOJIHOCTHIO)
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36-45 OawioB 110
UTOraM TEKYIIEro

51 pyOexHOoro
KOHTPOJIS, Ha
sk3amene  (mud.
3a4ere) main
MTOJTHBIN OTBET

TOJBKO Ha OJUH
BOIIPOC

Crynentr umeer 46-
60  OGamioB 1o
UTOTaM TEKYLIEro u

pyOexkHOTO

KOHTPOJIS, Ha
dK3aMeHe (mud.
3a4eTe) Aay MOJTHBIN
OTBET HA  OJWH
BOIIPOC WA
YaCTUYHO  OTBETHII

Ha o0a Borpoca.
CTyeHT uMeeT 1o
UTOTaM TEKYIIETO H
pyOexHOTO
KOHTPOJIS 61-70
0amioB Ha K3aMeHE
(mud. 3auere) He nan
MOJIHOTO OTBETa HU
Ha OJIMH BOTIPOC.

OTBETHUI Ha
BTOPOH.
CryneHt  uMeer

61 — 65 Gaiu10B O
WUTOTaM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
3K3aMeHe  (mmd.
3aueTe) i

IOJIHBIM OTBET Ha
OIMH BOIpPOC U
YaCTHYHO

OTBETHII Ha
BTOpOi. CTyAeHT
UMEET 66-70
0aJI10B I10 UTOraM

TEKYIIEeTO 51
pyOexHOTO

KOHTPOJIS, Ha
sk3amMeHe  (mud.
3a4ere) ain
TTOJTHBIHN OTBET

TOJBKO Ha OJUH
BOIIPOC.

OTBETHII
BTOPOH.

Ha
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