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1. He.]'ll/l H 3a1a494 OCBOCHMUA JUCIUIIIIMHBI

Heabro kypca «lIpoueccsl u anmapaTel XWMHYECKOM TEXHOJIOTHUID)
SABJISIETCA TMOATOTOBKA CTYJIEHTOB K CaMOCTOSITENIbHON paboTe Ha XUMHYECKHUX
NpeAnpUsITASIX B KayecTBe HWHXKEHepa-TexHojora. IlpenmogaBanue Kypca
«IIpoueccel U anmaparbl XUMAYECKON TEXHOJOTHM» TAKKE CTABUT CBOCH LEJIBIO
COBEPILIEHCTBOBAHUE MPOQPECCHOHATILHON MOJATOTOBKH 00ydYaromerocs B 00JacTu
00X 3aKOHOMEPHOCTEHW TUIOBBIX MPOIIECCOB U aIMapaTyphl ISl UX peau3aiiu
BHE 3aBUCHUMOCTH OT UX MECTA B KOHKPETHOW TEXHOJOTMYECKOM LIETIOUKE, a TAKKE
ONTUMHU3AlMU  YCIOBHI TMPOBEICHUS MPOLECCOB M HUX anmapaTypHOro
o opMIICHHUSI.

3agayaMm Kypca SBISIOTCS TEOPETUYECKOE U MPAKTUYECKOE 0OOCHOBAaHUE
TEXHOJIOTUYECKUX MPOIECCOB, METOJbl MX pacuera, a TaKXKe pacuyeT U BHIOOP
arrmapaToB W MAIIWH JJIs1 OCYIIECTBICHHUS JaHHBIX ITPOLECCOB.

OnHolt M3 caMbIX XapaKTEpPHBIX OCOOEHHOCTEM COBPEMEHHOrO JTama
Pa3BUTHS HApPOJHOTO XO3AMCTBA SIBISETCS €ro BCECTOPOHHSS XUMH3aIUs,
MPEACTaBISAIONIas CcO0OM IIMPOKOE WCIOIB30BAHUE B BEAYIIUX OTPACIIX
MPOMBIIUIECHHOCTH M CEJIbCKOI0  XO34WCTBA XUMHUYECKUX MPOAYKTOB U
MaTepualioB, BHEJIPEHNE HOBBIX TEXHOJIOTMYECKHX MpoleccCOoB. B cBs3M ¢ 3TUM
M3YyYEHHE XHUMHWYECKOM TEXHOJOTMM KaK HAayKM O METOJaX U CpeACTBax
YIPABJICHHUS TEXHOJOTHYECKUMHU TPOIIECCAMU B MPOMBINIJIEHHOCTH MpUoOpeTaeT
JUIS. MTHKEHEPOB-TEXHOJIOTOB 0c000€ 3HaueHue. TeopeTudeckoi OCHOBOM Kypca
apisiercst Kypc "lIpomecchl W anmapaTbl XUMHYECKOW TEXHOJIOTHM', KOTOPBIN
MO3BOJISIET MPOAHAIM3UPOBATh U PACCUUTAThH MPOIECC, HAUTU CaMbl€ BBITOJIHbBIC
€ro mapameTpbl, pa3paboTaTh M PacCUUTATh amnmaparypy, HEoOXOAUMYIO IS
MIPOBEJICHUA 3TOTO Mpolecca. BoT moueMy 3ToMy Kypcy OTBOJIUTCSI BaXKHas POJIb B
BBICIIIEM O00pa30BaHUMU.

B nmnpouecce wusyueHuss Kypca CTYyAEHT JOJKEH YCBOUTh OCHOBHBIC
NPUHLUINBI aHAJI3a MEXaHW3Ma IMPOIEecca, MPOTEKAOMIEr0 B XHWMHYECKOM
MIPOU3BOJICTBE, BBIIBUTH OOIIME 3aKOHOMEPHOCTH TMPOTEKAHUS TIPOIECCOB B
anmapaTrype XUMHUYECKUX MPOU3BOJCTB. Y CTYyJEHTA JI0JDKHA OBITH chopMUpOBaHA
COBOKYITHOCTb  HAaBBIKOB W 3HAHUM, MO3BOJAIONIMX €My JIOCTATOYHO TOYHO

OPHUCHTHUPOBATLCA B BI>I60p€ ONTUMAJIBHOI'O IIyTH pPacdCTa OCHOBHLIX allliapaToB
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XUMHYECKOU IMPOMBIIIJIICHHOCTH,

KBATU(PUIIMPOBAHHO pelIaTh

HCIIOJIB30BAHUA B PA3HBIX OTPACIIIX XUMHUYCCKUX IIPOU3BOICTB.

]_IeJII/I OCBOCHHUA JTUCHUIIIMHBI

BOIIPOCHI

]_ICJ'II/I OCBOCHM JUCHUITIINHBI
((HpOHCCCBI " aIlraparsl
XUMHYECKOUN TEXHOJIOTHUM

Lenn

dopMupoBaHue CIOCOOHOCTH
MOHUMATh (U3UKO-XUMHUYECKYIO
CYILIHOCTb IIPOLIECCOB U
WCITOJIb30BAaTh OCHOBHBIC 3aKOHBI
MPOTEKaHUS XUMHUKO-
TEXHOJIOTHYECKHX MTPOIIECCOB B
KOMITJIEKCHOW TTPOU3BOACTBEHHO-
TEXHOJIOTHYECKON JeATEITbHOCTH

[ToaroToBKa BBITYCKHUKOB K
npoOU3800CMEEHHO-MEXHOI02ULEeCKOU
JEATEIILHOCTH B 00JIaCTH
XAMHUYECKUX TEXHOJIOTHH,
KOHKYPEHTOCTIOCOOHBIX Ha MUPOBOM
PBIHKE XHMHYECKUX TEXHOJIOTHH.

dopmupoBaHUE CITIOCOOHOCTH
BBITIOJIHATH HEOOXOIUMBIE
(bU3BUKO-XUMUYECKHE U
TEPMOIMHAMHYECKHE PACUETHI
OCHOBHBIX MApaMeTPOB XUMHUKO-
TEXHOJIOTHYECKHX IMTPOIIECCOB HA
OCHOBE METOIOB TPOIIECCOB U
anrapaToB XMMHYECKON
TEXHOJIOTHH

[ToaroToBKa BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
NEATEIILHOCTH B 00JIaCTH
XAMHUYECKUX TEXHOJIOTHH,
KOHKYPEHTOCIIOCOOHBIX HA MUPOBOM
PBIHKE XUMHYECKUX TEXHOJIOTHH .

@opMHUpPOBaHUE TBOPUECKOTO
MBIIUIEHUS, 00bEIUHEHNE
byHIaMEHTAIBHBIX 3HAHUN
OCHOBHBIX 3aKOHOB U METOJIOB
pacy€ra XUMHUKO-
TEXHOJIOTUYECKUX IPOLIECCOB U
MPOBENCHUS PUBUKO-XUMUYECKUX
HCCIIEIOBAHUM, C TOCIEAYIOMIEN
00paboTKOM U aHAJIU30M
pE3yIbTaTOB UCCIIENOBAHUN

[ToaroToBKa BBITYCKHUKOB K
HAYYHbIM UCCTIe008AHUAM TUTA
pEIIeHMS 3a71a9, CBI3aHHBIX C
pa3paboTKoit

WHHOBAITMOHHBIX METOJIOB CO3/IaHUS
XUMHUKO-TEXHOJIOTHICCKUX
MIPOIIECCOB, BEUIECTB U MaTEPHAJIOB

DopMUPOBAHNE HABBIKOB
CaMOCTOSTEIIBHOTO MPOBEICHUS
TEOPETUYECKUX U
AKCIIEPUMEHTAIBHBIX
WCCJIEIOBAaHMM B 001aCTH
ITPOLIECCOB U aImapaToB
XAMHUYECKUX TEXHOJIOTHUI

IToaroroBka BBIITYCKHUKOB K
camooOy4enuio 1 HempepbIBHOMY
po¢eCCUOHATIBHOMY
CaMOCOBEPILIEHCTBOBAHUIO

1%9,€



2. Mecto aucuumiaunbl B cTpykrype OIIOII BO

HMucunmunaa «IIpomeccel W anmaparbl XUMHUYECKOW — TEXHOJOTHM
OTHOCHUTCS K 00s3aTelbHOM MOAYIHM HampaBieHus, brnoka 1 «lucuumninnb
(Momynu)»  OCHOBHOM  0Opa3oBaTeIbHOM NpPOrpaMMmbl IO  HAMPaBICHUIO
noaroroBku 18.03.01 «Xumuueckass TexHoJIOTHs», npodwmib «TexHonorusa u
nepepaboTka  MOJMMEPOB», M MpeArnojaraeT  MNOJydYyeHHE  CTYACHTaMHU
npoecCUOHANbHBIX 3HAHWM, YMEHMM U HAaBBIKOB B Pa3jIMYHBIX 00JIaCTAX
npodeccuoHanpHO  AesTenbHOCTH. OHa 00bETUHSET OCHOBHBIE —pa3Jeibl
IPOLIECCOB M aNmnaparoB XHMHYECKOW TEXHOJOIMH, UMEIOIINE CYUIECTBEHHOE
3HaYeHHUE NIl (OPMUPOBAHUS €CTECTBEHHO-HAYYHOTO MBIIUICHUS CHEIMATUCTOB-
XUMHUKOB.

JlanHast yyeOHasi mporpaMMa Y4YUTBHIBAa€T B3aUMOCBSI3b U MPEEMCTBEHHOCTD
JTUCIHUIUIAHBI C IPYTUMH OOIIETEOPETHUECKUMHU U CIICIIUATBHBIMU TUCIUTUTHHAMU.
[TpenMeTsl, KOTOPBIE U3YYalOTCS Ha MPEIbIIYIIUX Kypcax M Ha 3HAHWE KOTOPBIX
ornupaetrcst aucuuiimHa «lIpomecchl W anmmapartbl XMMHYECKON TEXHOJIOTUN»:
MaTeMaTruka, MH(popMaTruka, (pu3rMKa, HEOPraHWYecKass XWMHs, OpraHudeckas u
aHaMUTHYECKash XUMHH, UH)KEeHEepHas rpaduka u HauepTaTeabHas TeOMETPHSI.

[Ipy u3ydyeHUM yKa3aHHBIX AUCHUIUIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHbIE» 3HAHHS, YMEHHUS, ONBIT W KOMIICTEHIIUH, HEOOXOAMMBIC IS
YCIIEITHOTO OCBOCHUsA aucuuiinHbl  «lIpomecchl W ammapaThl XHMHYECKOM
TEXHOJIOT UM
B pe3yJsibTaTe 0cBOEHUsI AUCUMILIMH (IPePEKBU3NUTOB) CTYAEHT 10JI7KEH::
3uamo:
® OCHOBHBIC MOHSTHS U METOJbI MaTEeMAaTUYECKOTO aHalIM3a, TUHEHHON anreOpsl,
JUCKPETHONH MAaTeMaTHKH, Teopuu AudepeHnanbHbIX YpaBHEHUH, Teopuu
BEPOATHOCTEH MW MaTeMaTHYEeCKOW CTATUCTUKHU;, OCHOBHBIE MaTeMaTHUECKUE
METO/IbI pelIeHUs MPO(HEeCCHOHANBHBIX 3a7ay;

e noHsATHE WH(MOpPMAIH, OOIMEe XapaKTEPUCTHUKU IMPOIECCOB cOopa, mepenayw,
00pabOTKM ¥ HaKOIUIEHWS WHQPOpPMAIUU, TPUHIUIBI AITOPUTMHU3ALUU |
MPOTPAaMMUPOBAHMS, OJUH W3 SI3bIKOB TMPOTPAMMHPOBAHHUS, TMPOTPAMMHOE
oOecrieyeHue W TEXHOJOTUU MPOrpaMMHUPOBaHUs, MH(GOPMAIIMOHHBIE CUCTEMBI
(MC), anroput™bl MHGOPMAILIMOHHBIX TOMCKOB, KOMIIBIOTEPHBIE CETH, OCHOBHBIE

TUIBI TIPOTOKOJIOB KOMIBIOTEPHBIX ceTed, ThobanbHyto ceTh Internet wu
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KOMITBIOTEPHYIO rpaduky;
® 3aKOHbI HbI0TOHA U 3aKOHBI COXPAHEHUSI MACCHI U SHEPTUH, JIEMEHTBI MEXaHUKHU
JKUJIKOCTEM M Ta30B, OCHOBHBIE 3aKOHbI TEPMOJWHAMUKH, CTATUCTUYECKHUE
pacnpeaeneHusi, 3aKOHbI AJIEKTPOCTATUKHU, BOJTHOBBIE MIPOIECCHI, TEOMETPUUECKYIO
M BOJHOBYK)  OIITHKY, OCHOBBI ~ KBAHTOBOM  MEXAHUKH,  CTPOEHHUE
MHOTOJJICKTPOHHBIX aTOMOB, CTPOEHHUE spa, KIACCH(UKAIUIO 3IIEMEHTAPHBIX
YaCTHII;

® OCHOBHBIE OCOOCHHOCTH CHIPhEBBIX pecypcoB (Bojia, HeTh, ra3, Topd, pyaHbIC U
HEpYyAHBIC MaTepHajbl, BO3YIITHAS Cpe/ia), OCHOBHBIE CIIOCOOBI UX MEPepadOTKH U
MIOATOTOBKH, BIUSHHE MIEPEPaOOTKH Ha OKPYKAIOIIYIO CPEY;

® [IEPUOJUYECKYI0O CHCTEMY OJJIEMEHTOB, JJICKTPOHHOE CTPOCHHE AaTOMOB H
MOJIEKYJI, OCHOBBI TECOPHUU XHMMHUYECKOW CBA3U B COCAUWHEHUSX PA3HBIX THIIOB,
CTPOEHHE BEIIECTBA B KOHJCHCHPOBAHHOM COCTOSIHUHM, XMMUYECKHE CBOMCTBA
AJIEMEHTOB PA3JIMYHBIX TPYI MNEPUOAUYECKON CHUCTEMBI W HUX BAXKHEUIIMNX
COEIMHEHUI; PACTBOPBI U UX CBOMCTBA; pABHOBECHUE B PACTBOPAX; OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIMU; CKOPOCTh U MOPSAIOK XUMUYECKUX PEAKIINM;

e Kijaccu(uKalmuioo, CTPOCHHE M HOMEHKJIATypy OCHOBHBIX OpPraHUYECKUX
COCJIMHEHUH, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHECHUM;
OIPEJICIICHUE PABHOBECHS M CKOPOCTH XHMHUYECKUX PEAKIMA, OCHOBBI KaTajau3a
OpPTraHWYECKUX PEAKLINN;

® DJIEMEHTHBIA, MOJIEKYJSpHbIA W (Ha30BbId aHalU3, CIOCOOBI BBIPAXKECHHUS
KOHIICHTpAIlMi U CcOCTaBOB (a3, OCHOBHBIE METOJbl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJM30B, MPUHIUILI (PU3UKO-XUMUUYECKUX METOJIOB aHAJIM3a:
ONTHYECKHE, DICKTPOXUMUUECKUE, XpOMATOTpaUISCKUN aHaTU3bI;

® OCHOBbl  XMMHUYECKOM  TEPMOJMHAMHUKH:  Hayajla  TEPMOIAWHAMHKH,
TEPMOJMHAMHUYECKUI TOTEHIIMal W OOIIMe YCIOBUS TEPMOIUHAMUYECKOTO
PaBHOBECHSI, TEPMOJMHAMHUYECKHE CBOMCTBA Ta30B; OCHOBHBIC  3aKOHBI
MeK(pa3HOro paBHOBECHSI OMHAPHBIX CUCTEM, XUMUUECKOE PAaBHOBECHUE;

® OCHOBBI TEPMOJMHAMHKU TOBEPXHOCTHBIX SIBJICHUU: aJCOpPOIMU, CMayUBaHUsI,
KalWUISPHBIX SIBJICHUW, aJre3ud, KOre€3WH, CBOWCTBA MOBEPXHOCTHO-AKTUBHBIX
BEILIECTB; AJICKTPOKUHETHUUECKUE SIBJICHUS; KJIACCU(UKAIIUIO TUCIICPCHBIX CUCTEM
M HUX OCHOBHBIE  CBOMCTBA, YCTOMYMBOCTb  JIMCIEPCHOCTH  CHUCTEM:

CEMMEHTAI[MOHHAs] W arperaTuBHas YCTOMYHMBOCTb, CTPYKTYypoOoOpa3oBaHHE B



JVCIIEPCHBIX CUCTEMAaX, OCHOBHBIE PEOJIOTMYECKHE CBOMCTBA CTPYKTYPUPOBAHHBIX
CUCTEM;

e 1100aNbHbIE MPOOJIEMBI SKOJOTUH, MPOMBIIIICHHBIE BRIOPOCH B OKPY>KAIOIIYIO
cpeny, TBEPAbIE NPOMBIIUIEHHBIE OTXOAbl; MPEACTABICHUA O MPEAEIIbHO-
nonycTUMbIX KoHleHTpauusx Bpeanbsix BemiectB (IIJIK u I1JIC), ocHOBHBIE
MPUHIUINBI OYUCTKHA MPOMBIIUICHHBIX Ta30BbIX BHIOPOCOB, OUUCTKU CTOUHBIX BOJ,
YHUYTOKEHUE TOKCUYHBIX OTXOJ0B, CACTEMBI SKOJIOTHYECKOTO MOHUTOPUHTA;

® OCHOBBI M 33J]a4M HAUYEPTATEIbHOW F€OMETPUU: IJIOCKHUE U MPOCTPAHCTBEHHBIE
KOODAMHATHI, 3aJlaHh€ TOYKH, IMPSAMOW JIMHUM W IUIOCKOCTH, IIOCTPOEHUE
Pa3IMYHBIX IPOEKLUN TEN, CEYEHUI U Pa3pe30B; OCHOBHBIC IPABUJIA U TPEOOBAHUS
eANHONW cucTeMbl KOHCTpyKTOpckoi mokymeHTaruu (ECKI): odopmienue
yepTexxen neranedl U cOOPOYHBIX €IMHHUL, OCHOBHBIE HAJANMUCU U OOO3HAYEHUS;
IUIOCKUE M  AKCOHOMETPUYECKHE H300paKEHHsI; YCJIOBHBIE  HM300paKeHUs
COEIMHEHMH JeTaniell: pe3b00BOE COEIMHEHUE, COEIMHEHUE CBAapKOW; TpeOOBaHMs
K pabouum
yepTeXaM HU3JeNuid, K COOpPOYHBIM YepTeKaM U uepTekaM OOLIero BHIA;
OCHOBHBIE IIPABUJIA COCTABIICHHS THIPABINYECKUX CXEM;

® OIpPEIEIICHUE CHJI U MOMEHTOB CHUJI OTHOCHUTENIBHO TOYEK M OCEHN; MOCTPOCHHE
CBA3CH CWJI W MX PEAKIMH; ONPENEATh YCIOBHS MEXAHUYECKOTO PaBHOBECHS
TBEPABIX TEJ; ONPEACIICHUE TPACKTOPUN M YPABHEHUM NIBHXEHUS MATEPUAIBHOU
TOYKH; OIPENCIICHUE MOMEHTAa HWHEPUMU IPOCTEHIIMX TEel U IUIOCKUX TEl,
ONPEEICHNE MOMEHTA KOJWYECTBA [BW)KCHUS, 3aKOHA COXPAaHEHUs DJHEPIUU
(KMHETUYECKOM M MOTEHUUAJIBbHON SHEpPruM); OINpEAesieHHE 3aKOHA COXPaHEHUSs
KOJINYECTBA JIBUOKCHUS,
® OCHOBHBIE NIPOYHOCTHBIE XAPAKTEPUCTUKHU TBEPIBIX TEJ IMPU PACTSIKEHUHA U
CKaTHM: 3aKOH ['yKka, OCHOBHBIE BU/IbI JeOpMALIMl U JOMYCTUMbIE MEXAHUYECKHE
HaIIpSDKEHMS; OCHOBHBIE METOABI pacu€ra Ha MEXAHUYECKYI0 IIPOYHOCTH
OTACJBHBIX Y3JIOB M JIETAJIE MAIIWH: ONOp, KOPIIYCOB aIlapaToB, HATPYKEHHBIX
BHYTPEHHHUM WJIM BHEIITHUM U30BITOYHBIM JaBICHUEM;

® MPUPOAY DJIEKTPUUYECKUX TMOJEH M HX OCHOBHBIE CBOMCTBA; IEPEMEHHBIE H
IIOCTOSIHHBIE TIOJISI, OCHOBHBIC 3aKOHBI, OIMCBHIBAIOIIME CBOMCTBA IOJEH;
YCTPOMCTBO M NMPUHLHUIIBI pabOThl CUHXPOHHBIX U ACMHXPOHHBIX 3JIEKTPUUYECKHUX

JIBUTATENICH; DIIEKTPUYECKUE U3MEPEHUS U IPUOOPHI;



® CTPOCHHE METAJUIOB, (OPMUPOBAHHE CTPYKTYpPhl METAIJIOB U CIUIABOB MpPH
KPUCTAIUIM3AIlMN; ONpENEeICHUe IUIaCTUYEeCKOW JjaedopmManiii ¥ OCHOBHBIE
MEXaHHUYECKNE CBOMCTBA METAJLIOB U CILIABOB; TUIIBI KOHCTPYKIIMOHHBIX METAJIOB
U CIUIABOB, HCIOJb3YEMBIX B XUMHUYECKOM MAaIIMHOCTPOCHHUH; KJIacCU(pUKAIIIO
KOPPO3HMOHHBIX MPOLECCOB, XUMUYECKYI0 M DJJIEKTPOXMMHUYECKYI0 KOPPO3UI0 U
OCHOBHBIE CIIOCOOBI €€ MPEAOTBPALLECHUS;

® OCHOBBI U 3a/laul METPOJIOTMH; OCHOBHBIE IMOHSTHS, CBSI3aHHBIE C OOBEKTAMH
U3MEPEHUN PpA3JIMYHBIX [ApAMETPOB; OCHOBHBIE IIOHATHSA, CBA3AaHHBIE CO
CPEACTBAMH H3MEPEHHI; OMNpPENEICHHE NOHSATUSA IOTPEIIHOCTH HU3MEPEHUN U
OCHOBHBIE UCTOYHUKHU IIOIPEIIHOCTEN; ONPEIEICHUE MHOTOKPATHOI'O U3MEPEHUS U
OCHOBHBIE ~QJITOPUTMBI OOpPaOOTKM MHOTOKPATHBIX H3MEPEHHUI; OCHOBHbBIE
noJiokeHus 3akoHa P® 06 obecnieueHnn eTMHCTBA U3MEPEHUM;

® OCHOBHBIE (DU3UUECKUE BEJIMYMHBI U UX TPOU3BOIHBIE; BHECUCTEMHBIE €IUHULIBI
U3MEPEHU (PU3NYECKUX BEIMYMH, OCHOBHBIE CHUCTEMbl EIAMHHI] H3MEpPEHUI
¢u3nueckux BeaMYMH U cucteMy u3MmepeHuii CU; OCHOBHblE IpaBuia
ucnoibs3oBanus cucrembl CU Ha Tepputopun PO;

Ymemo:

® NIPOBOJAMTH aHAIU3 (DYHKIMM, pelIaTh OCHOBHBIEC 3a/1a4d TEOPUU BEPOATHOCTH U
MaTeMaTU4ECKON CTaTUCTHKHU, pearb YpPaBHEHUS 51 CUCTEMBI
mudpepeHInanbHbIX YpaBHEHUN MPUMEHUTENIBHO K pealbHbIM MPOLECCaM;
MPUMEHSATh MATEMATUYECKUE METO/IbI TP PEIIEHUU TUIIOBBIX NPO(heCCHOHATBHBIX
3a/1ay;

® pa0oTaTh B KAUECTBE IMOJIb30BATENS IEPCOHATBHOIO KOMIIbIOTEPA; MMOIb30BATHCS
pPa3IMYHBIMUA  ONEPALMOHHBIMU  CUCTEMaMH; MCIOJIb30BaThb HAa  IIPAKTUKE
pa3inyHble BHEIIHME HOCUTENM JJIi OOMEHa JAHHBIMH MEXAYy KOMIIbIOTepaMu;
MCIIOJIb30BaTh OCHOBHBIC UWCJICHHBIE METOJBl PELIEHUS MATEMAaTHYECKUX 3a/1ad;
UCIIOJIb30BaTh ~ HEKOTOphle  HamOoJiee  4YacTo  MPUMEHSEMble  SI3BIKU
pOrpaMMUPOBaHMs; padOTaTh C MPOTPAMMHBIMU CPEACTBAMHU PAacUETOB OOILEro
Ha3HA4YCHMs, MCIOJIb30BaTh M TNPUMEHATh HA NPaKTHKE HaubOoyiee H3BECTHbHIE
ONEpaliOHHBIE CHUCTEMBI M1 O(OPMIIEHUS M PENaKTHUPOBAHHUS TEKCTOBBIX
JIOKYMEHTOB; UCIIOJIb30BaTh pa3inyHble rpaduyecKue peJakTopbl ISl TOCTPOEHUS
rpaduKoB, M300paKeHUM u
YEPTEKEH;

¢ pCIIaTb THIIOBBIC 3aaadd, CBA3AHHBIC C OCHOBHBIMH pa3aciiaMu (1)I/IBI/IKI/I,
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WCIIOJIB30BaTh (PU3MYECKHE 3aKOHBI TMPU aHAIM3€ MW PEIICHUH BOIPOCOB,
CBSI3aHHBIX C IPO(DHECCUOHATBLHOM J1eATEbHOCTBIO;
® BBLITIOJIHATH OCHOBHBIE XUMHUUYECKHUE OTNEpallid, OMPEIEIsATh TEPMOIMHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKIMM U PABHOBECHbIE KOHIICHTPALIUU BEIIECTB,
WCITOJIb30BAaTh OCHOBHBIC XMMHYECKUE 3aKOHBI, TEPMOAMHAMUYECCKHE CITPABOYHBIC
JAHHBIC U KOJMYECTBCHHBIC COOTHOIICHHUS HEOPTAHNUECKOW XUMUU TPU PEIICHUN
npoecCHOHANTBHBIX 3a/1a4;
e BBIOpaTh METOJA pEUICHUS aHAJIUTHYECKOM 3a7auyd KadyeCTBEHHOIO W
KOJIMYECTBEHHOTO aHAIN3a Pa3IUMYHBIX XUMUYECKUX COCIMHEHUNA U MEXaHUYECKHUX
cMecel;
Bnaoems:
® METOJaMH TIPOBEICHUS (PU3NMUECKUX U3MEPEHUHN, METOTaMH KOPPEKTHON OIEHKH
MOTPENTHOCTEH TP MPOBEICHUN (PU3UIECKOTO IKCIIEPUMEHTA,;
® TCOPETHYCCKMMHU METOJAaMHU OIHUCAHUSI CBOWCTB MPOCTHIX U CIIOKHBIX BEIIECCTB
Ha OCHOBE JJICKTPOHHOTO CTPOCHHUS WX aTOMOB W IOJOXKEHUS B MEPHOIUICCKON
CHUCTEME XHMUYECKHUX DJIEMEHTOB, YKCIIEPUMEHTATBHBIMA METOIAMH OTIPEICTICHUS
(U3UKO-XUMHUUECKHUX CBOMCTB HEOPTraHUUECKUX COCIMHEHUI;
® HaBbIKAMU TIPOBEJCHHS CAMOCTOSATEIBHBIX PACUY€TOB W MPOCKTUPOBAHUS
PAa3IMYHBIX MEXaHUYECKUX YCTPOUCTB U U3ICIIHUM.

B pe3ynbrare ocBOeHHS AUCHUILUIMH (MPePeKBU3UTOB) 00yJaeMblil JOHKEH
o0Janath onpenaeaeHubIMu oowexyromypuvimu (OK) u oowenpogheccuonanvHvimu

(IIK) xomneTeHusaMu. B yactHocTH, 00y4yaeMblii TOJDKEH 001a1aTh:

OIIK-1 CrnocolGen u3y4aThb, aHAJIU3HPOBATH, HCIOJIB30BATH MEXaHU3MbI
XHMHYECKHX PEAKIUH , IPOUCXOASIIMX B TEXHOJTOTHYECCKHUX MPOLECCAX H OKPYIKAIOIIEM
MHpe, OCHOBBIBASICh HA 3HAHMAX 0 CTPOCHUH BellecTBa, IPUpPoe XUMHUYECKOH CBA3M 1
CBOMCTBAX PAa3JIMYHBIX KJACCOB XMMHYECKHUX 3JICMEHTOB, COC/INHEHHUI, BelleCTB U
MaTepuaJioB

OIIK-1.1 3Haer MeXaHM3Mbl XHMHUYECKHX PEAKLINHU, IPOUCXOASAIIUX B
TeXHOJIOTHYEeCKHUX MpoLeccax U OKpy:KalolleM MUpe, CTPOeHHe BellleCTB, IPUPOLY
XMMHYECKHUX CBsI3eil M CBOICTBA Pa3IMYHBIX KJIACCOB XMMHYECKHMX 3JIEMEHTOB,
coeJUHEeHHUIl, BellleCTB U MaTepuajIoB

OIIK-4 Cnoco0eH o0ecniednTh NPOBeeHNE TEXHOJIOTHYECKOro nmpouecca,
HCIN0JIb30BATh TEXHUYECKHEe CPeACTBA JIsl KOHTPOJIS NApaMeTPOB TeXHOJI0THYeCcKOro
Npouecca, CBOMCTB ChIPbsl H TOTOBOH NPOAYKIHMH, OCYILECTBIATH H3MEHEHHE IapaMeTPOB
TeXHOJIOTHYEeCKOr0 Npouecca Npu U3MeHEeHUHU CBOICTB ChIPbA

OIIK-4.1 Hcnoab3yeT TeXHMYECKHE CPeACTBA I KOHTPOJIsSI IapaMeTPoB
TEXHOJOTHYeCKOro Mpouecca, CBOMCTB ChIPbs U TOTOBOM NPOAYKIMHU

® KyJbTYpOIl MBIIUIEHHUS, CHOCOOHOCTHIO K 000OIIEHNIO, aHATN3Y U BOCIPUSITUIO

uH(bOpMaInK, TIOCTAHOBKE IIeJIM U BBIOOPY MyTel €€ JOCTUKEHHUS,
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® YMEHUEM JIOTMYECKHM BEPHO, APIyMEHTHPOBAHO, KOPOTKO M SICHO CTPOMTH
YCTHYIO U MUCBMEHHYIO pedb, CIIOCOOHOCTBIO JIOTUYECKH MPABHIBHO O()OPMHUTH
PE3yJIbTaThl MBIILIJICHHUS;

® 1CII0JIb30BATh OCHOBHBIE IOJIOKEHHUSI U METOJbl COLMAJIBHBIX, TYMAHUTAPHBIX,
€CTECTBEHHOHAYYHBIX M SKOHOMHUYECKHX HAyK IpPHU PEUIEHUH COLUAIbHBIX U
po(heCcCUOHANIBHBIX 3a7a4;

® paboTaTh ¢ UH(POpPMaIHUEH B TI100ATHHBIX KOMITBIOTEPHBIX CETSIX;

®[IOHMMAaTh POJIb OXPaHbl OKPYXKAIOLIEH Cpellbl U PallMOHAIBHOTO HCIIOJIb30BAHUS
IPUPOAHBIX PECYPCOB JUIS PA3BUTHS U COXPAHEHUS LINBUIIN3ALUY;

®BJIa/ICTh OJJHUM U3 MHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HUKE Pa3rOBOPHOIO;

® UCHOJIB30BaTh 3HAHUS O COBPEMEHHOM (PU3MYECKOW KapTHHE MUpa,
IIPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BELIECTBA IS
MOHUMAaHUS OKPY’KAIOIIET0 MUPA U SBJICHUI IPUPOIBI;

®  CIOCOOHOCTBIO M  TOTOBHOCTBIO  MCIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUUIUIMH B CBOEH NPO(PECCHOHATBHON ESITEeIbHOCTH,
OPUMEHATh  METOJbl ~ MaTeMaTUYeCKOro  aHaju3a M MOJEIHMPOBAHUA,
TEOPETHUYECKOI0 U IKCIIEPUMEHTAIIEHOTO UCCIIEI0BAHNS];

® NCIIOJB30BAaTh 3HAHHUS O CTPOCHHM BELIECTBA, MPUPOJIE XMMHYECKOW CBSA3U B
pa3IMYHBIX KJIACCAX XUMHUYECKHX COCAMHEHUN JUIsi TIOHMMaHWs CBONCTB
MaTepyuaJioB W MEXaHW3Ma XUMHUYECKHX I[POLECCOB, MPOTEKAOIIUX B
OKpPYXaloIlleM MUPE;

® [OHMMATh CYIIHOCTh W 3HayeHUWe HMH(GOpPMAIMUM B Pa3BUTUU COBPEMEHHOIO
MH(OPMAIIMOHHOTO OOIIECTBA;

® OCHOBHBIMH METOJaMU cOOpa M TMOJYyYEHHUs, XpaHEHUs U NepepadOTKu
uH(popMaIMU, UMETh OIpeAeN€HHbIE MPOPECCUOHAIBHBIE HAaBBIKM PAOOTHI C
NIEPCOHAIIBHBIM KOMIIBIOTEPOM;

® CIIOJI30BAaTh HEOOXOJUMbIE HOpPMATHBHBIE JOKYMEHTHl 1O KayeCTBY

CTaHJapTU3AINHN U CepTU(DUKAIIUN B CBOEH NTPO(PECCHOHATBEHOM NS TEIbHOCTH.

3. TpeGoBaHusi K pe3yibTaTaM OCBOEHMS AU CIUNJINHBI.
B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI CTYACHT JOJKEH:
3namo:

¢ OCHOBBI TCOpPHUH IICPCHOCA UMITYJIbCA, TCILJIA U MACCHI,
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® OCHOBHBIE NPHUHIMIBI MAaTEMATHYECKOTO OIKCAaHUS MPOLECCOB M anmnaparoB
XUMHUYECKUX TEXHOJIOTHI, OCHOBHBIE NPUHIMUIBI M METOAbl MOAEIUPOBAHUS
XMUMHKO-TEXHOJIOTMUECKHUX MPOILIECCOB, BKIOYAsi MAaTEMaTU4YECKOEe U (PU3NUECKOE
MOJIEJIMPOBAHUE, B T.4. OCHOBBI TEOPUU 0OOOIEHHBIX IEPEMEHHBIX;

® OCHOBHbBIC (PH3UKO-XHMUYECKHUE U TEPMOJIMHAMHUYECKHE CBOMCTBA KHUIKOCTEH,
ra3oB U TBEPABIX TEJl, OCHOBHBIE METOIbI UX ONPEIEICHUS U PACUETA;

® OCHOBHBIE YpPaBHEHHUS W 3aKOHOMEPHOCTHM THAPOCTATUKA W TUAPOJUHAMUKH
JKMJIKOCTEH M Ta30B;

® pe3yJbTaThl PEUICHUSI OCHOBHBIX YPAaBHEHHMM TMAPOCTATUKH U TUAPOJUHAMUKH
IPUMEHUTENBHO K MPUKIAIHBIM HMX 3aJadaM, BKIIOYas MPOLECChl XpaHEHUs M
TPAaHCHOPTUPOBAHUS JKUJKOCTEH M Ta30B, OCHOBHBIE THJPABIMYECKUE PACUETHI,
yCTpOMCTBa, MPUHIMIBI PaObOThl U METOAUKY 10A00pa HaCOCOB U BEHTHUJISTOPOB;
OPUMEHEHUE METOJO0B TEOpPUU TMOAOOMS TpHU pEHIeHUH NPUKIATHBIX 3a4a4y
TUIPOIMHAMUKY;

® TEPMOJAMHAMUYECKHE OCHOBBI IPOLIECCOB CHKATHS ra30B, HA3HAUYEHUE MPOIIECCOB
CoKaTHsl, MPUHLIUITAAIIBHBIE YCTPOMCTBA U MPUHLHUIIBI pabOThl KOMIIPECCOPOB;

e [IeJIM, 337a4d, OCHOBHBIE METOJAbl U PACUYET MPOLIECCOB NEPEMEIIUBAHUS B
KUIKUAX CPellaX, OCHOBHBIE TUIIbl KOHCTPYKIUH MEXAHUUYECKUX MEIIAJIOK;

e kJacCU(UKAIIMIO U OCHOBHBIE  CBOWCTBA  HEOJHOPOJHBIX  CHUCTEM,
KJIACCU(PHUKALMIO OCHOBHBIX METO/JOB pa3JeJ€HUs HEOJHOPOIHBIX CHUCTEM,
OCHOBHBIE TPHUHIMIBI pacyéra MPOIECCOB pa3ACNICHUs, BKIOYas PACUETHI
IPOLIECCOB pa3fesieHus] OCaXJACHUEM M (PUIbTPOBaHUEM; YCTPOWCTBO OCHOBHOIO
TUIIOBOI'O 00OPYAOBAHUS JUISl pa3JeIeHUs. HEOJHOPOAHBIX CHCTEM OCAKICHUEM U
(UIBTPOBAHKEM; OCHOBHBIE CIIOCOOBI MHTEHCU(DUKALIMK MIPOLIECCOB Pa3JeiICHUs U
NOBBIIIEHUS 3PPEKTUBHOCTU PabOTHI 000PYI0BAHNUS;

® OCHOBHBIE XapaKTEPUCTUKU JIBMXKCHMS XUIAKOCTEH W ra3oB B HEMOJIBHKHBIX
MOPUCTHIX Cpelax U KaHallax;

® OCHOBHbBIEC 3aKOHOMEPHOCTH JBHXKEHHS ABYX(a3HBIX U MHOTO(A3HbIX MOTOKOB,;
® OCHOBBI TEOpPUHU TPOLECCOB TEIUIONEPEHOCA, BKJIKOYas MPOLECCHl Mepeaadyu
TEIJIOTHI TEIIONPOBOIHOCTHIO U KOHBEKTUBHOIO TEIJIOOOMEHA;

® IPUHIMUIBI COCTaBJICHUS TEIUIOBBIX OaJaHCOB, METOJUKU pacyéTa CTaTHUKU U
KMHETHKM IIPOLIECCOB TEIUIONEPEHOCA, BKIIOYAS PACUETHl ABMXKYLIUX CHI U

CKOPOCTH NPOTCKAHHA ITPOICCCOB,
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® YCTPONCTBO W pabOTy OCHOBHBIX THUIIOBBIX KOHCTPYKIHM TEmI000MEHHOM
anmapaTypbl; OCHOBBI IIPOEKTUPOBAHUS TEIJIOOOMEHHOM ammaparypbl U CIIOCOOBI
UHTECHCU(UKAIIMM  IPOLECCOB  TEIUIOOOMEHA;  XapaKTEpPUCTUKH  OCHOBHBIX
IPOMBIIIIEHHBIX TEIJIOHOCUTENEH; MPUMEHEHUE METOAOB TEOPUU MOAOOUS IpH
pELICHUH MPAKTUYECKUX 3a/1a4 TEMI000MEHa;

® OCHOBBI TEOpPUHU IMPOIECCOB MAaCCONEPEHOCa B CHCTEMAaX CO CBOOOJHOW H
HEMOIBIKHOW MOBEPXHOCTHIO KOHTaKTa (ha3, BKIIIOYAsi MPOIECCHl MAcCOMEepeHoca
MOJICKYJISIPHOM U KOHBEKTUBHOM AU Py3ueii;

® OCHOBHBIEC 33J]aud CTaTUKU MAaCCOOOMEHHBIX IMPOLECCOB, BKJIOYAs MPHUHIIUIIBI
COCTABJICHHSI MaTepUaIbHBIX OAJaHCOB, OCHOBHBIE 3aKOHBI U PACUET Mex(a3HOTO
TEPMOJIMHAMHYECKOTO PAaBHOBECHS], IBHKYIIIMX CUJI IPOLECCOB;

® OCHOBHBIE 3aJa4lM M METOJbl pacdyéTa KUHETUKH IIPOLIECCOB MacCOIIEpEeHOcCa,
BKJIFOYAsl pacYEThl OCHOBHBIX KMHETHYECKHUX [TOKA3aTENIEH MPOLIECCOB;

® [IPUHIMIINAIBHOE YCTPOUCTBO MAaCCOOOMEHHBIX annapaTroB, OCHOBHbIE METO/IbI U
IPUHLIMIIBI UX IPOEKTHOTO pacyéTa; MPUMEHEHHE METOI0B [10100UsI IPU PELLIEHUH
MPaKTUYECKUX 3a]1a4 MACCOOOMEHHBIX MTPOLIECCOB;

® OCHOBHBIE METOJIbl pacuéra JUaMeTpa U BBICOTHI KOJOHHBIX MacCOOOMEHHBIX
anmnaparos;

® OCHOBHBIE CIOCOOBI ONTHUMM3alUMKW W MYyTH TNOBBILIEHUA 3(PPEKTUBHOCTU
MacCOOOMEHHBIX MPOLECCOB;

Ymemon:

® ONpeaensiTh W  PacCUUTHIBATh  OCHOBHbIE  (DU3MKO-XUMUYECKHE U
TEPMOJMHAMUYECKHAE CBOMCTBA KUJIKOCTEU U I'a30B;

® OIPENEIATh U PACCUUTHIBATh T'MAPOJUHAMUYECKHE XAPAKTEPUCTUKHU JIBHIKCHHUS
JKUJIKOCTEH U ra3oB;

® pacCUMTHIBATH THIPABIMUYECKHE COMPOTHUBICHUS MPOCTEUIINX TPYOOHPOBOAHBIX
THJPABIMYECKAX CHCTEM M OCHOBHBIX XHWMHKO-TEXHOJIOIMYECKMX —aIllaparos,
OCYLIECTBJIATH MOAOOP HACOCOB M BEHTHJIATOPOB JJIsl MEpEMEILEHHs] KHUIKOCTEH U
ra3os;

® POBOAUTH SKOHOMUYECKHUIN aHAJIN3 THAPABIMYECKUX CUCTEM;

® [POBOAUTH PACUYETHl OCHOBHBIX XapPaKTEPUCTUK PA3IUYHBIX TEMIOOOMEHHBIX
IPOLIECCOB, BKJIIOUAs TEIJIOBBIE HAIPY3KU TEIJIOOOMEHHBIX allaparoB, JBUXKYIINE

CHJIBI IIPOIECCOB TCIUIONICPCAAYH, KOC—)(I)(bI/IHI/ICHTOB TCIIOOTAA4YM U TCIUIOIICPCAAYH;
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® TPOBOJUTH TEIUIOBOM W KOHCTPYKTHUBHBIH pacdy€Thl TEIJI00OMEHHUKOB
Pa3JIMYHOTO HAa3HAYCHMUS], IPOBOJIUTH X IMOBEPOUYHBIE PACUETHI;

® [0JA0MpaTh HOPMAJIM30BAHHBIC BAapUAHTBl KOHCTPYKIIMH TETIOOOMEHHBIX
amnrapaToB I PEIICHUS MPAKTHYECKUX 3a/1a4 TeINI00OMEHa;

® IPUMEHSATh BBIYUCIUTEIBHYI0 TEXHUKY JJIA BBIMOJHEHHUS IPOCKTHBIX 3ajad,
CBSI3aHHBIX C IIPOCKTUPOBAHHMEM  aIlllapaTOB [JIi MPOBEJICHUS XHMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB TEIIO- U MacCOIMEepPeHOca.

Bnaoemu:

® HaBBIKAMU MPOCKTUPOBAHMS MPOCTEUINMX THUIIOBBIX AamnMapaToB XUMHUYECKOU
MPOMBINLICHHOCTH, BKJIIOYAsi COCYJZIbl M ammaparbl JJIsl XpaHEHUs XKUJIKOCTEH U
ra3oB, TpPyOONPOBOJIHBIC THUIPABINYECKUE CHUCTEMbI C MOJAOOPOM HACOCOB U
BEHTHJISITOPOB, a TaKXe THIPOMEXaHHYECKOe OOOpYyJIOBaHHE I pa3icicHUs
HEOJIHOPOIHBIX CUCTEM;

® HaBBIKAMH IIPOCKTUPOBAHUS TEIJIOOOMEHHOTO OOOpYAOBAaHHUS M aIlllapaToB IS
MIPOBEICHNS MAaCCOOOMEHHBIX IPOIIECCOB;

® METOJIaMH ONTHUMM3ALMU PEKUMHO-TEXHOJIOIMUYECKUX MapaMETPOB MPOBEACHUS
TUTIOBBIX  XHMHKO-TEXHOJIOTMYECKMX  MPOIECCOB W pabOTBl  XUMHUYECKOTO

000pYIOBAHUS;

4. Conep:kaHue U CTPYKTYpa JUCHUNIUHBI
Coaep:xanue pa3aesoB JUCUUIINHbBI
B Ttabmume 1 nmnpuBOAMTCS oOmMMCaHUE COAEPXKAHUS — JUCHUIUIMHBL,
CTPYKTYpPUPOBAHHOE MO pa3jesiaM, ¢ yKa3aHHEM M0 KaxJIoMy pazaeny (HopMbl
TEKYIIero KOHTPOJsi: 3amura JiadbopatopHoi pabotel (JIP), xommokBuym (K),
pyOexubIit koHTpoab (PK), rectupoBanue (T).
. O01ast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eNUHUIL (252 Jaca).

Taoauna 1. Conepkanue quCHUIIIMHBI «IIPOLIECCHI U anmnapaTbl XUMAYECKOU

TEXHOJIOTHH»
No Conepxanue pasnuena dopma
passe HaumenoBan P pasi TeKyilero
ue pasziena
JIa KOHTPOJISI
2 3 4
1. | 'mppomexanu | OCHOBBI rugpoauHamuky, | JIP, I3, K, T
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YeCcKue KpUTEPUATHHOE ypaBHEHHUE u
IIPOIICCCHI amnmaparypa THAPOMEXaHUYECKUX
MIPOIIECCOB
2. | TernoBele OcHOBBI TEILIOBBIX npoueccos, | JIP, /I3, K, T.
IIPOIICCCHI KpPUTEPUATHHOE ypaBHECHHUE U
anmaparypa TeTUIOBBIX MPOIIECCOB
3. | Maccooomen | OcHoBel muddy3noHHbIXx Tmporeccos, | JIP, /I3, K, T.
HBIC KpUTEPUATHHOE ypaBHEHUE u
TIPOIIECCHI anmaparypa MacCOOOMEHHBIX MTPOIIECCOB
CTpyKTypa AUCHUILTHHBI
Oo6mas Tpynoémkocts 9 3.e.
Tabauuna 2.
Bug paGoTsr Cemectp | Cemectp | Beero
5 6

O01mas Tpy10eMKOCTh 144 180 324
KonrakTHas padora:
Jexyuu (J1) 34 17 51
IIpakxmuuecxue 3ansmus (113) - 17 17
Jlabopamopnwvie pabomwi (JIP) 34 34 68
CamocrosiTesibHas1 padora: 49 85 134
CamonoaroroBka (mpopaboTka u
MMOBTOPEHUE JICKIIMOHHOTO MaTepuaia u
Marepuasia yaeOHUKOB U Y4EOHBIX
MoCcoOui, MOATOTOBKA K Ja0OPATOPHBIM H
MIPAKTUYECKUM 3aHATHUSIM, KOJUIOKBUYMaM,
pyOeKHOMY KOHTPOJIIO | T.11.),
IToaroroBka u cxaya SK3aMeHa 27 27 54
Bua uTOoroBoro KOHTpoJIs (3a4er, 3auer, 3auer,
IK3aMeH) AK3aMEH | DK3aMEH

Taoaunna 3. JIeKiuoHHbIE 3aHATHSA

Ne

/1

Tema

Tema: OCHOBBI 'H/IPABJIMKHU n T'HJIPOJINHAMUKHU

Knaccudukanmsa nponeccoB XUMHUYECKOM TEXHOJOTMHU. 3ajadd Kypca
«IIpouecchl u anmapaTbl XUMAYECKOU TEXHOJIOTUNY.
OcHoBHbIe NOHATUS. ['mapoctatnka. PuU3MYECKUE CBOMCTBA KUAKOCTEM.

Huddepenunansuble  ypaBHEHHs paBHOBecus Oiiepa. OcHOBHOE
ypaBHEHUE THJIPOCTATUKHU U €r0 MPAKTUYECKOE 3HAYECHUE.
2 | OCHOBHBIE XapaKTEPUCTHKU JIBXKCHMSI KUAKOCTEH.  XapakTEepUCTHKA
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YCTaHOBHUBIIIUXCS U HEYCTAaHOBUBIIUXCA IMOTOKOB. IToustue
cyOcTarmoHa IbHON TPOU3BOTHOMN

Pexum nBUkKEHUS KUIKOCTEH. Pacxon KMIKOCTEW INPHU yCTAHOBUBILEMCS
JaMUHApHOM mnoToke. YpaBHeHne Crokca u Ilyaseinsa. VYpaBHeHue
Hepa3pbeiBHOCTU mnoToKa. [uddepeHunanbupie ypaBHEHUS JIBUKEHUS
Onnepa. duddepenuuanbasie ypaBHeHus ABwkeHus Habe-Crokca.
KoaddurmeHT TpeHusi, ero 3aBUCUMOCTb OT KpuTepus PeliHonbca.

®duznyeckoe MojaenupoBanue. Teopus mogoOMs Kak HaydHash OCHOBA
¢usznyeckoro MonenupoBaHUs. CHMIUIEKCHI, KOMILIEKCHI, KPUTEPHUH
no1o0us.

OO0mmii  BUA  KPUTEPUATBHOTO  YPaBHEHMUS]  THIPOJUHAMUYECKHUX
nporeccoBTeopemsl no1o0us. [Tonobnoe npeoOpazoBaHue
mudepeHnanTbHbIX YpaBHEHHIA. OcHOBHBIE KpUTEpUHU
TUAPOAMHAMHYECKOTO  mojnoousi.  OCHOBHOW  BHJA  KpUTEpPUATIBHBIX
ypaBHeHUW. YpaBHeHue bepHymm. llpunoxenue ypaBHeHuss bepHyum
JUIsl U3MEPEHUS CKOPOCTHU U PaCX0/1a KU JIKOCTEM.

Hacocel. CpaBHEHHME TOPIIHEBBIX W IEHTPOOEKHBIX HacocoB OOmue
CBEJIEHUSI O HACOCAX M KOMIIPECCOPHBIX MamunHax. OCHOBHBIE MapameTpbl
HacocoB. [lopmiHeBbie W 1EeHTpoOEkHBbIE Hacochl. CpaBHEHHE U BBIOOP
HAacCOCOB.

Kommnpeccopel. Jluarpamma paboTel KomIipeccopoB. Pacuer Hamopa u
MPOU3BOJIUTENIBHOCTH. Pa3inuHble BUABI HACOCOB WU KOMIIPECCOPOB, HUX
pacyer

ComnpoTuBiieHHE CJIOSI TOPHCTOrO MaTepuana B3BelIeHHbIA €O
3epaucToro Mmarepuana. Ckopoctb BuUTaHUS. CKOpPOCTh  OCaXACHUS.
VYpaBaenue CTokca AJjist ocaXAeHUsI MpU MajbiX 3HaueHusX Re. OcaxaeHue
1o/ ICUCTBUEM IIEHTPOOCIKHON CUJTBI

Anmapatypa A pa3fAelieHus KUAKUX U ra30BbIX HEOJHOPOJHBIX CHUCTEM:
OTCTOMHUKH, LHMKJIIOHBI, ckpybOepa, GUIABTPBI U BIEKTPOPUIBTPHI,

HEHTPUYTH.

[lepememmBanne B KUAKOM cpene. Ammaparypa LI NEPEMENIMBAHMS
CBIIYYMX MaTepHalOB M IUIACTUYECKHX Macc. Amnmaparypa s
U3MEIBYEHUS TBEPBIX MAaTEPUAIOB

10

TEINJIOBBIE NPOLIECCBL. Buibl nepesauu TenJia. TensoBble 6a/1aHCHI.
TensionpoBoAHOCTB. 3aK0H Pypbe U KO3 PUIIMEHT
TEMNJIONPOBOJHOCTH

11

Juddepenunanbubie ypaBHEHUS TEIJIONPOBOAHOCTH. TermIonpoBOJHOCTh
MJIOCKOW U UUJIMHAPUYECKON CTEHKU MPU YCTAHOBUBIIIEMCS TEINIOBOM
HOTOKE.

12

Termnoornaua. O0mue nosyoxeHust. KOHBEKTUBHBIN TEMJIO00MEH.

13

3akon  oxyaxaeHuss  Heiorona.  [uddepennmanbHoe  ypaBHEHUE
KOHBEKTHUBHOTO TeriooomeHa Oypre-Kupxroda.

14

[Tomo6HOEe mpeobpazoBanne nuddepeHNUaTbHBIX ypaBHEeHUN Dyphe,
Hriotona u ®@ypne-Kupxroda.
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s Kputepun temnoBoro nogodus. O6001eHHOe (KpUTEpHUaIbHOE) YPaBHEHUE
KOHBEKTHUBHOTI'O TEIJIOOOMEHA
Temonepegaya  mpu  TOCTOSHHBIX — TeMIlepaTypax.  YpaBHEHUs
16 | Teronepenayl Il IUIOCKUX M UWIMHAPUYECKUX CTeHOK. CpenHss
JIBIDKYIIAs CHJIa TTpoliecca TerIonepeaun
Tennonepenaya npu TNEpPEMEHHBIX TeMmIieparypax. HampaBineHue Toka
17 | )kuaKOCTEH. YpaBHEHUS TEIUIONEpeNauud AJisi MPOTUBOTOKA M MPSMOTOKA.
Br160p HampaBieHus JBUKCHHS JKUIKOCTEN
Harpesanune. lcrounuku Tteruia W MeTOApl HarpeBanusa. Harpesanue
18 | OCTPBIM M TJIyXUM BOJSIHBIM mapoM. HarpeBaHue ABIMOBBIMHU Ta3amu,
POMEKYTOUYHBIMU TETUIOHOCUTENSIMU, SJIEKTPUUECKUM TOKOM
19 | TemooOMeHnHuKN. KOHCTpYKIIMK TEMI000MEHHBIX alapaToB
Oxnaxnenne u KoHuaeHcanus. OXIJIaKICHHE IyTEM CaMOUCIIAPEHUSI.
20 | OxnaxaeHWe B MOBEPXHOCTHBIX XOJIOAWJIbHUKaX. Pacxon oxiaxkaaromen
BOJIbI.
) KonneHcanuss mapoB B MOBEPXHOCTHBIX KOHjeHcaTtopax. KoHueHcaTopbl
cMelleHus. PacyeT KOHJIEHCATOPOB CMEIIICHMUSI.
MMPOIECCHI MACCOIIEPEJAYM. XapakTepucTrKa MIPOLIECCOB
,, | Maccomepeiadm. Crnioco0bl BeIpakeHus cocTaBa ¢as. Pa3oBoe paBHOBECHE.
MartepuaibHplii  0anaHc TpoleccoB Maccomnepenaud. Paboune nuHUM.
MounekynsipHast quddy3ust 1 KOHBEKTUBHBIA TEPEHOC
Hudbdepennnansioe ypaBHEHWE KOHBEKTHBHON nuddy3uu. MexaHu3Mbl
IPOLECCOB  MaccomepeHoca. YpaBHeHHe Mmaccootnauu. [lomobHoe
23 | mpeoOpa3zoBanne  auddepeHuranbHbIX  ypaBHEHM  MaccolepeHoca.
Kpurepun  nonmobuss  auddy3uoHHbix  mporeccoB.  O00OIIeHHOE
(KpuTepHUalIbHOE) YpaBHEHUE.
OCHOBHBIE KOHCTPYKLIMM aOCOpOLIMOHHBIX ammapaTtoB. AjacopOius,
24 | anmapaTypa Ui npoBeaeHus: aacopOuuu. [ToBepXHOCTHBIE U TIJICHOYHBIC
abcopOephl.
4.2 IIpakmuueckue (cemunapckue) sanamus
Taoauua 4.
No No Tema 3aHsaTHS Kou-Bo
BAHSATHUS TEMBbI 4acoB
1 2. TennmoBble MPOLIECCHI TennonpoBOAHOCTH 17
['naBa 4 NoNo 4.1 -.4.10
2 2. TenoBbie MPOIECCHI Tenmoornaua
['maBa 4 NoNe 4.23 —4.30
2 |2. TenioBbie NpoLIECCHI Teronepenaua
I'maBa 4 NeNe 4,17 -.4.22
4 |3.MaccoobmeHHbIE I'maBa 5 NeNe 5.1 -.5.20
POLIECCHI
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Pewenne 3anau IlaBnos K.®., HockoB A.A., PomankoB IL.I. Ilpumepsr u
3aJ]a4M [0 KypCy IIPOLIECCOB U allllapaToB XUMUYECKON TEXHOJIOTUH

4. 3. Jlabopamopuwie padbomul

Tabauua 5.
No Ne Tema 3ansaTus Kon-Bo
BaHATUA TEMbI qacoB
1 [Texnuka 6e3o0macHoCTH N3yuenue TEXHUKU 2
Oe3omacHoCcTH Tpu  paboTe B
nmabopaTopud  TPOLECCOB U
arrnaparoB XUMHAYECKOU
TEXHOJIOTHH
2. | l.I'mpponunamudeckue  |OnpeesieHue pekuMoB 6
MTPOIIECCHI TIBIDKEHUS KUKOCTEH
3. |l.I'mapoauHaMuvecKue M ccnenoBanue nmpeodpa3oBaHus 6
[TPOIIECCHI (bopM CTPYyH KUJIKOCTU
4 |l.I'mopoamHaMuyecKue Onpenenenue pacxoa KUIKOCTH 6
[IPOLIECCHI C TOMOIIIBIO CYKaOIIHX
YCTPOMCTB
5 |l.'mmponuHaMuYecKue HccnenoBanue THAPABINYECKUX 6
ITPOLIECCHI CONMpPOTUBJIEHUN  TpeHus (1o
JTUHE)
6 |l.'mapoauHaMuYecKue HccnenoBanue MECTHBIX 6
MPOIIECCHI TUIPABINICCKUX COMPOTUBICHUHN
7 |1.'mpponuHaMudecKue JluciepcHOCTH CBHIITy4HX| 6
MPOLIECCHI mMatepuanoB (Ha mpumepe [I1BX)
OrnpenesieHue KOHCTAHT
rporiecca GHIbTPOBAHUS
8 [l.I'mapoauHaMUYECKHE CBOOOIHOE OCaKIECHUE Kallellb B 10
MPOIIECCHI PKUTKOCTH
9 [2.TemnoBble TPOIECCHI TernmooTnaya mpu €CTECTBEHHOU 10
KOHBEKIIMM Y TOPHU30HTAILHOMN
TpYyOBI
10 3.MaccooOMeHHBIE [Teperonka OMHApPHON CMeCH 10
MPOIIECCHI
4.4. Camocmoamenvhoe uzyuenue pazoeios OuCUUnIuHbl
Tabauua 6.
Ne BOHpOCLI BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHNC Koi-Bo
pa3aci qacoB

a

1-3 loaroroBka K JIEKOHAM, KOJUIOKBUYMaM H mpaktuueckuy 30
3aHATUSAM (mpopaboTKa y4yeOHOro maTepuana Mo KOHCIEKTam
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JEeKIUN 1 ydeOHOU JTuTepaType
[TonroToBka K TecTUpoBaHUIO (paboTa ¢ Tectamu W Bompocamy] 20
TUTSI CAMOTIPOBEPKH )
Perenne 3a1a4 v ynpaxHESHHUH 110 TeMaM JICKITUU 30
AnmapaTtypa IS TpOBEACHUS THIPOJAWHAMUYECKUX Tporeccop 10
(LMKJIOHBI, OcanuTenH, (QUIBTPHI, UEHTPU(YTH, ammapaThl
MCEBAO0XKIKEHHOTO CJI0s KaTaau3aTopa), MIPUHIIUIIBI UX pacueTa
Anmapatypa s TPOBEINCHHS  TEIUIOBBIX  mporeccop, 10
(TernI000MEHHUKH, PEAKTOPHI U T.JI.), IPUHIIMITBI MX pacueTa
Ammaparypa s TPOBEICHHS MAacCOOOMEHHBIX MporeccoB| 34
(abcopOeHThI HACaOYHBIC U TapeibuaThie), UX pacueT

Ha camocrosiTenpHy0 paboTy CTYAEHTOB MO Y4€OHOMY ILJIaHY OTBOIUTCS
134 yac.

Kypcossbie padoTsl B 6 cemecTpe

5. OueHo4YHbIe MaTepPUAJIbI IJISl TEKYLIEro U Py0esKHOTr0 KOHTPOJIsI

yCIIeBAeMOCTH U NIPOMEKYTOYHOM aTTecTaluu

@opmbl KOHTPOJIS 1Mo aucuumuinHe "lIpoleccsl U anmapaTbl XMMUYECKOU
TEXHOJIOTUU"  ONpeNessitoTCI B COOTBETCTBUM C  Y4YEOHBIM  IUIAHOM
o0pa3oBaTeIbHOM TPOrpaMMbl M B COOTBETCTBUU C JeUcTBYOMmMM [lonoxeHuem o
OQITbHO-PEUTUHTOBOM CHCTEME OIIEHKH YycreBaeMocTH cryaeHToB KBI'Y:
TECTUPOBAHUE, KOJUTOKBUYM, 3a4ET.

KoneunbiMHu pe3ynbpTaraMu OCBOEHUSI MPOTrPaMMbl JUCHMIUIMHBIL SBIISIFOTCS
c(hOpMUPOBAHHBIC KOTHUTUBHBIC JECKPUIITOPHI «3HATH», «YMETbY», «BIAICTHY,
pacMCaHHbIE IO OTAECIBHBIM KOMIETEHIUAM. @OPMUPOBAHUE ITUX JIECKPUTITOPOB
MIPOMCXOAUT B TEYEHHE BCETO CEMECTpPA MO ITAllaM B PaMKaX Pas3IMyHOIO BHJA
3aHSATUNA U CAMOCTOSTEIILHOU paOOTHI.

B xo1e nzyueHus: AMCHUILIIMHBI TPEAYCMAaTPUBAIOTCS mEeKyuiuil, pyoercHulil
KOHMPOJIb U NPOMEIHCYMOUHAA AMMECMalusl.

Texywjuit KoHmpoabs yCrieBa€MOCTH O0OECIIEUMBAET OLICHMBAHUE XOJa OCBOEHUS
nucuuiuiebl «lIponeccsl n anmaparbl XMMHAYECKOM TEXHOJOTHM» W BKIIIOYACT:
OTBEThl HA TEOPETUYECKHE BONPOCHI HA MPAKTHUYECKOM 3aHATHUH, PELICHUE

MMPAaKTHYCCKUX 3aJlad W BbIIIOJIHCHHC 3aHaHHﬁ Ha IIPAaKTHUYCCKOM 3aHATHUH,
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CaMOCTOSITETFHOE BBITTOTHCHUE WHANBUIYATBHBIX TOMAITHUX 3aaHuil (Hampumep,
pelIeHue 3aj/1ay) ¢ OTYETOM (3aLIUTON ) B YyCTAHOBJICHHBINA CPOK.

Ouenounvie mamepuanvt 011 mexKyuiezo Konmpona. Llenvs mexkywezo Konmpons
— OIICHKa pe3yJbTaTOB pabOThl B ceMecTpe U 00ecredeHne CBOEBPEMEHHOM
OOpaTHOHN CBSI3U, I KOPPEKIMH OOYy4YCHHS, aKTUBHU3AIMH CaMOCTOSTEIBHOM
pabotbl  oOyuwaromierocs.  OOBEKTOM  TEKYLIEro  KOHTPOJS  SIBJSIOTCA
KOHKPETU3UPOBAHHBIE PE3yNbTaThl OOydeHHs (yd4eOHBIC JTOCTIDKCHHSI) II0
TUCIUTIAHE

Pe3ynbpTaThel paboThI CTyZICHTa KOHTPOJIUPYIOTCS MIPETIOIaBaTelIeM U YIUTHIBAIOTCS
IIPY aTTeCTAlMK CTyAeHTA. [Ipr 3TOM POBOAATCS: TECTUPOBAHKE, SKCIIPECC-OIPOC
Ha CEMHUHAPCKUX 3aHATUSIX, TPOBEPKA MUCbMEHHBIX PadbOT

@opMBbI U COJEPKAHUE HPOMENHCYMOUHO20 KOHMPOJIA: TECTUPOBAHUE, YCTHBIC
KOJIJIOKBUYMBI.

B xaxxgom cemecTpe MpoBOAATCA 3 KOJJIOKBHYMa, KOTOPBIE OIICHUBAIOTCA MO 8
0aJUI0B KaXKIbII

Jns TectupoBaHMsi COCTaBJEHbI TECTOBBIC 3aJaHHUs, KOTOPbhIE€ BKJIIOUYECHBI B
KOHTPOJIMPYIOIIYIO MpOrpaMMy, CO3JaHHYI0O Ha 0as3e aJanTUBHOM Cpeibl
tectupoBanusi (ACT). ACT (amanTuBHasi cpeia TECTUPOBAHUS) B HACTOSILEE
Bpemsi upoko BHeApsieTcs LlentpoM TectupoBanus npu denepaibHoM ATEHCTBE
obpazoBanus P®. HMmerorcs akThl cIadyd — TNPUEMKH aTTECTAIIMOHHBIX
MeJarornueCKuX U3MEPUTEIBHBIX MAaTEPUAJIOB JIJISI KOMITBIOTEPHOT'O TECTUPOBAHUS

IO AU CHUIIJINHE «Hpoueccm " alraparTbl XUMHUYECKOM TEXHOJIOTHUM)

Bomnpocekl k KOJUIOKBHYMaM U 3k3aMeHy 1o Kypcy «IIpoueccsl n annapartsl
XUMUYecKOl TexHooruu. 'mapasiuka v rupaBjinyecKue MalluHbI.
I'mapomexaHuyeckue mpouecchbn».

1. Lenp, mpeaMeT U 3aa4u Kypca nporeccoB u anmnapaTtoB. [lonsaTue npouecca u

TEXHOJIOTHH.
2. Knaccudukamnust OCHOBHBIX IPOLIECCOB XUMHYECKOW TeXHOJOruu (B
3aBHCHUMOCTH OT 3aKOHOB, OTPEACISAIONMX CKOPOCTh X MPOTEKaHUs; MO CIOCOO0Y

opraHu3alnuu; B 3aBUCUMOCTHU OT UBMCHCHHUS MMapaMCTPOB BO BpeMeHI/I).
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3. Uneanu3upoBaHHBIC MOJIEIH CTPYKTYPhI MOTOKOB. OOIIIHE MPUHITUTIBI aHATA3a U
pacueTa MpoLEeCCOB W ammapaToB. MaTepualbHBI U 3HEPreTUUeCKuil OallaHCHhl.
4. JIBmxkyiiasi cuia, CKOpOCTb U HHTEHCUBHOCTB mporecca. OCHOBHOE ypaBHEHUE
Ipo1iecca.

5. I'mapocratuka u mpeamer ee uzydeHus. [IOHSATHE HIOCAUIBHOW W peEajbHOMN
KUJKOCTH, UX cBoicTBa. KanenpHble 1 ynpyrue xkuakoctu. @u3nueckue CBOMCTBa
KHUJIKOCTEM.

6. Kimaccudukanus cuii, JeHCTBYIONUX B KUAKOCTH. [ HapocTaTHYecKoe JaBieHUE
Y €T0 CBOWCTBA, €AMHULIBI U3MepeHus B cucreme CH.

7. IloHsiTue abCOMOTHOTO, BHEHIHETO (aTMOC(EPHOT0), U30BITOYHOTO AABICHUS U
BEMYMHBI Bakyyma. Du3nueckue W TEXHUYECKUE aTMoc(epbl, COOTHOIICHUS
MEXK]y pa3IuYHBIMU €AUHUIIAMH TaBJICHUSI.

8. OCHOBHO€ YpaBHEHUE TMAPOCTATUKHU, €r0 N'€OMETPUYECKAass U DHEPreTHUeCKast
WHTEpIIpETALUS.

9. YpaBuenue [lackans. JlaBieHue Ha THO U CTEHKY COCY/a.

10. ITpakTrueckrue MPUIOKEHHUSI OCHOBHOIO YPaBHEHHSI TMJIPOCTATUKU: MPUHIIUI
COOOIIAIONINXCS  COCY/IOB, ITHEBMAaTUYECKUH U3MEpUTEIb YpOBHSA, padoTa
TUAPABINYECKOTO npecca.
11. T'mppoguHamuika W TpeAMET €€ U3ydeHus. BHyTpeHHss, BHEIIHSAA U
CMEIIIaHHAs 3aJ1a4d TUIPOAUHAMUKU. [IOHATHE BSI3KOCTH, MTHOBEHHOW U CpEeIHEN
CKOpPOCTH, pacxoja JKHAKOCTH, €AUHULBI uX usMepeHus B cucreme CU.
YpaBHeHus pacxona.

12. YpaBHeHUE HEPA3PHIBHOCTH (CIUIOITHOCTH) MOTOKA.

13. OnbiTel PeitHonbaca, pexXUMbl ABUKECHUS KUAKOCTEH M MX XapaKTEPUCTHKA,
MOHSATHUE SKBUBAJICHTHOTO TUAMETPA U €T0 PacyeT.

14. [luddepenimanpabie ypaBHEHUS ABMKCHUS UACATBHON KUAKOCTH JI.Diinepa.
15. YpaBuenue Jl.bepHyiuu aiis uaeanbHON KUAKOCTH (BBIBOJT), FEOMETPUUYECKUI
U DHEPTETUYECKUM CMBICIT YJIECHOB ATOTO ypaBHEHUS.

16. VYpaBuenne J[l.bepHymmm s peasibHOW JKHIKOCTH, €ro (u3uyeckas u

reoOMCTpHUICCKasd HHTCPIIPECTAIUU.
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17. Wcnone3oBanue ypaBHeHHs bepHymum s pacuera mpouecca UCTEUEHUS
XKUIKOCTH U3 OTBEPCTHSI PU MTOCTOSTHHOM YPOBHE 3aIl0JHEHUS.

18. T'uapaBiaudeckue CONMpOTUBIEHUST B TpyOompoBogax. Ilonsitue mectHOTO
CONPOTHUBJIEHUS, TUIBl MECTHBIX CONPOTUBIEHUM, pacyeT IOTeph HaIopa H
JIaBJICHHS] HA MECTHBIX CONPOTUBJICHUSX.

19. PesxxuMbl TpeHUS! KUIKOCTEH W UX xapakTepucTuka. [loHsTue adcomoTHOU U
OTHOCUTEIBHOM NIEPOXOBATOCTH, IJIaAKOCTH TpyOompoBona. Pacuer mnoreps
Haropa u JaBJICHUs HAa TPEHHUE.

20. OcHOBBI TEOpHUH NTO00MS, €€ penMyIiecTBa. GU3HNUECKOEe U MaTEMAaTUYECKOE
MOJICJIMPOBAHUE. Y CIIOBUS U TEOPEMBI TI0JI00USI.

21. I'eometpuueckoe, usznueckoe, BpeMeHHoe nojodue. [logobue HayaabHBIX U
rpaHuuHbiX  yciaoBuil. llonstne koapduurenta nogoOus, HWHBAPHAHTOB,
CUMILIEKCOB U KPUTEPUEB MO00US.

22. llomobue ruapoaMHamMuueckux mpoueccoB. O6paboTka ypaBHeHus: Hapbe-
Crokca Meromom aHanusa pasMepHocTed. Kpurepun ruapoauHaMA4ecKOro
nono6usi. O600IIEHHOE KpUTEPHATHHOE YpaBHEHUE.

23. Knaccudukaruss HacocoB. OCHOBHBIE IMapaMeTpbl Hacoca: Iojaya, Harop,
notpebsemast MontHocTh, KITJI.

24. Cxema HACOCHOW yCTaHOBKM W €€ omnucaHue. Hamop, co3gaBaemblii HacOCoOM
JUJISL IPOCKTUPYEMOU U JIEUCTBYIOIIEH YCTAaHOBKHM. Pacuer Hamopa mo moka3zaHusiM
MaHOMETpa U BaKyyMMETpa.

25. Pacyer mnpenenpHO JONMYCTUMOM BBICOTHI BCAChIBaHUsA Hacoca. fIBieHue
KaBuTanuu. Beibop Hacoca.

26. [IlocnemoBarenpHOE U TapaUiedbHOE BKIOYEeHHWE HacocoB. (CrmocoObl
peryaupoBaHus MOJa4l HACOCOB.

27. YCTpONCTBO ¥ MPUHIMI ACHCTBUS IIEHTPOOSKHOTO HACOCA, XaAPAKTEPUCTUKU
Hacoca MpH TMOCTOSHHOM uwucie oboporoB. Ompenenenue padouel TOUKHU IPH
paboTte Hacoca Ha TpyOornpoBoa. opMyIibl MPONOPIIHMOHATBHOCTH.

28. OceBble, BUXPEBbIE U IIECTEPEHYATHIE HACOCHL. Y CTPOMCTBO W IMPUHLUI

neuctsus. llpenmylecTsa U HEJOCTATKH.
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29. TlopumHeBble HAcOCHI: KiaccU(UKAlMs, yCTPOMCTBO, MPUHIUI JEUCTBUS,
o0nacth mpuMeHenus. ['paduk momaymu.

30. T'magpomexanuueckue mnpouecchl. I[loHATHE HEONHOPOAHOW  CHCTEMBI.
Knaccudukanus HEOTHOPOIHBIX CUCTEM.

31. Lenm mnpomecca pasaeneHUsi HEOIHOPOIHBIX cuUcTeM. BpiObop MeTonoB
paznenenus. Knaccuduxaus MeTo10B pa3/ieieHus HEOIHOPOIHBIX CUCTEM.

32. Marepuanbhbiii Oanianc mpoiiecca pasneneHus. CTECHEHHOE OCaXICHUE.
33. ®usnuecKkue OCHOBBI Pa3/ICNICHUS] HEOJHOPOIHBIX CHCTEM MOJ ACHCTBUEM
CHJIBI TSOKECTH. PeXXMMBI OCaXIEHHS U UX XapaKTEPUCTHUKA.

34. OcaxpaeHue 4YacTUIl TOJ JCHUCTBUEM CHIIBI TSDKECTU. Pacder ckopocTu
OCaXKJCHUS YaCTHIL B TIOOOM pexknMe, HenpocTatok Metona. dopmyna Crokcea.

35. Metron Jlsmenko. [uarpamma Jlsmenko. Ilopsmok pacuera CKOpOCTH
OCaXJeHUs o nuarpamme JISAImeHko.

36. CymHocTth nponecca orcranBanus. CxemMa nporecca OTCTauBaHUs Ha IIPUMEpPE
IIPOCTOTO OTCTOMHUKA-CTYCTUTENSA. Pacuer OTCTOMHUKA-CTyCTUTEIIA.

37. Knaccudukaiys OTCTOMHUKOB. Y CTPONCTBO U MPUHIUIT PAOOTHI OTCTONHUKOB:
C HaKJIOHHBIMU MEPETOPOJIKAMH, C TPEOKOBOM MEIIaIKOM.

38. Knmaccudukanus OTCTOWHUKOB. Y CTPOHCTBO U MPUHIMM PabOTHI OTCTOWHHUKA
JUTSL pa3/iesIeHUs] SMYJIbCHIA.

39. Ouuctka ra3zoB. YCTpoMCTBO U MPUHUKUII pabOThI MbLJICOCATUTETLHON KaMePBhI.
Pacuer npuieocaiuTeIbHON KaMEPHI.

40. dusnueckas CyIIHOCTh MOKpPOM OYMCTKH ra3oB. CrnocoObl OCYIECTBIEHUS
KOHTaKTa 3alblJIEHHOTO ra3a € JKHAKOCTbIO. YCTPONCTBO M NPUHIMUI padOThHI
cKkpyOOepa Bentypu.
41. YcrpoilcTBO U MPUHIMUIT PabOTHI MOJOT0 M HacaJoyHoOro ckpyooepos. Pacuer
anmnapaToB MOKPOM OYMCTKH ra3oB.

42. duznyeckue OCHOBHI (DuiabTpoBaHUS (MOHATHSA: (QUIBTpATa, OCAIKA; THIIBI
GUIBTPYIOIIKUX MEPErOopoJIOK U TpeOOBaHUs, MNPEAbIBISEMblE K HHUM; THIIbI

00pa3yIoIUXCs 0CAAKOB; BUABI (PMIBTPOBAHUS U UX XapPAKTEPUCTUKA).
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43. IlpunnunuanbHas cxeMa ¢uibTpoBanus. Krnaccudukamus QUIbTPOB.
JBukymias cuna GUIBTPOBAHUS U CIIOCOOBI €€ CO3/TaHusl.

44. JuddepenuuansHoe ypaBHeHue ¢uiabTpoBanus. Duzuyeckuif cMbICH
BXOJISIIIMX B HETO BEJIMYMH.

45. VYpapHeHue GWIBTPOBAHHUS TIPU TOCTOSHHOM JBWXKYILIEH CHIIE TMpolecca
(BBIBO).

46. YpaBHeHue (UIBTPOBAHUS TPU IMOCTOSHHOM CKOPOCTU Tpolecca (BBIBOM).
VYpaBHeHue GUIBTPOBAHMS TPHU TMOCTOSIHHBIX Mepenajze MaBlIeHUsT U CKOPOCTU
nporecca (BBIBOI).
47. DKCHEpUMEHTAIBHOE  OMNpEICIICHUSI KOHCTAHT CXXHMAaeMbIX  OCAIKOB.
OmnpeneneHne nNoKas3areis CKUMaeMOCTH.

48. Knaccupukanuss KOHCTPYKUHMI (UIBTPOB. YCTPOWCTBO M MPUHLUIT pabOTHI
HYTY — QUIBTPA, XapaKTEPUCTUKA CTAIUM MpoIiecca.

49. Konctpykuuu (UIbTPOB A OYUCTKH Ta30BbIX CHCTEM. YCTPOWCTBO U
NPUHIUI pabOThl PYKaBHOTO (UIIBTpA.

50. Pacuer ¢unbTpoB. Pacuer mnepuogMUecKH JEHCTBYIOIUX (DUIBTPOB.
VY CcTpolCTBO M IPUHIIMI pabOThl BEPTUKAIBLHOTO JTUCTOBOTO (PUIIBTPA.

51. Pacyer HempepbIBHO ACUCTBYIOMMX (QUIBTPOB. YCTPOMCTBO W MPHUHIIMI
paboThl 6apabaHHOTO BaKyyM-(PHIbTpa.

52. @®Ou3MYECKHME OCHOBBI  JJIEKTPOOYUCTKM Ta30B. CylHOCTh MeETOJa
NEKTpOOCaXAeHUs. DPOpMBI  IEKTPOAOB Il CO3JaHUSl  HEOJHOPOJHOTO
AIEKTPUYECKOTO MOJIS.

53. CkopocTb 3nekTpoocaxiaeHusi. Pacuer snexkTpoduibTpa. YCTPOHUCTBO H
MPUHITUT pabOTHI TPYOUIATOTO IIEKTPOPUIHTPA.

54. IlpuHuuMn pas3aeneHus HEOAHOPOJHBIX CHUCTEM B  BJIEKTPOPUIbTPAX.
YCTpoiCcTBO M MPUHLIKIT Pa0OTHI MIIACTUHYATOTO 3JEKTPOUIBTPA.

55. Pa3znenenue HEOMHOPOJHBIX CHUCTEM IO/ JIEWCTBUEM IIEHTPOOEKHOW CHIIBI.

CKOpOCTh OCaXKICHUSI IO ISUCTBUEM LIEHTPOOESKHOM CHUIIBI.
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56. OmnpeneneHrue CKOPOCTH IIEHTPOOEKHOTO OCAXKICHHUS TPU JIAMUHAPHOM
pexume. @Daxtop pasnpeneHus. OmnpenereHHE CKOPOCTH — IIEHTPOOEKHOTO
OCaXJIeHUS 10 MeToAy JIAIeHkKo.

57. KoHcTpykuuu mnpocTedniero u OarapedHoro HMKIOHOB. [IpenmymiectBa u
HEJIOCTAaTKH [IUKIIOHOB. PacueT IMKIOHOB.

58. LentpudyrupoBanue. Knaccuduxanus uentpudyr. daktop pasaeneHus.
[Mpunuun paboTel OTCTOMHBIX UeHTpudyr. [lpuBeautre cxemy © ONHUIIKTE
KOHCTPYKIIUIO ITOJIBECHOM OTCTOMHOM HIEHTPU(YTH.

59. UentpudyrupoBanue. IlpuHiun paboTel QUIBTPYIOUIUX LEHTPUDYT.
[IpuBequTe cXeMy M ONMIIUTE KOHCTPYKLIHUIO (UIBTPYIOIIEH UEHTPUPYTU C
IyJIbCUPYIOLTUM NOPILIHEM.
60. IlpuBenuTe cxeMy M ONUIIUTE KOHCTPYKLUUIO LEHTPU(PYTH CO IIHEKOBBIM
yCTPOMCTBOM Jisl BBITPY3KH ocajka. Pacuer nuentpudyr.

61. IlpumeHeHue mnpolecca LEHTPUPYTUPOBAHUS Uil Pa3ACICHUS SMYJIbCUH.
[IpuBeauTe CXeMy M ONMUILKTE MPUHIMUI pabOThI TAPEIBYATOTO Cenaparopa.

62. IlepememmBaHue B KUJIKUX cpenax. llenm mnpoiecca nepeMenIMBaHUsI.
Cnoco0Obl nepemeninBanusi. THTEHCUBHOCTD U 3((HEKTUBHOCTH MPOLECCa.

63. Mexannueckoe mnepememmBanue. Knaccudukanusa memanok. KoHcTpykumu
MEXaHUYECKUX MEIIAIOK, UX XapaKTEPUCTHKA.

64. IIHeBMaTHueckoe M LUPKYISLHOHHOE MepeMemnBanue. [lepememmBanne B
TpyOOIIPOBOIAX.

65. OmnpeneneHre MOIIHOCTH, 3aTpauMBacMOW Ha IepeMelnBaHue. Pacuer
paboyeil MOIIHOCTH MeXaHWYecKoW Memaiaku (C BbIBOJOM). PacdeT myckoBoii
MOIIIHOCTY MEIIAJIKU. PacyeT MOIHOCTH JIBUraTesl.

66. OCHOBHOE KpUTEpPHUAIIBHOEC YpAaBHEHUE TMpOIecCa MEPEMEIIUBAHUS €
MOIU(ULIMPOBAHHBIMU ~ KPUTEPUSMU  MOAO0OMS. PexuMbl mnepeMelrnBaHus.
OmnpeneneHne KOHCTaHT KPUTEPUAIBHOIO YPaBHEHMUSI.

67. IlpuHuun nceBAOOKMXOKEHUS. JIOCTOMHCTBA M HENOCTATKU KHITSILETO CIOS.
OOustact mpuMeHeHus1. TUIbI 3epHUCTBIX CIIOEB.

68. PaSHOBI/II[HOCTI/I IICEBAO0OXMIKKECHHOT'O CJI0.
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69. OCHOBHBIE XapaKTEPUCTUKHU IICEBI00KUKEHHOTO CIIOS.

70. KpuBble nceBIOOKIKKEHUS. PacdeT KpUTHUECKUX U ONTUMAIbHON paboueit
CKOPOCTEH.

71. OCHOBHBIE KOHCTPYKLMH alllapaToB C ICEBJOOXKMKEHHBIM clloeM. Pacuer

arIapaToB € IICCBAOOKHIKKCHHBIM CJIIOCM.

Bonpocekl Kk KOJIOKBHYMaM H k3aMeny 1o kypcy «IIponeccbl n annaparsl
XHUMHYECKON TeXHOoJ0rnu. TemioBbie mpoueccsn.

1. Tpu criocoba nepeHoca TemioThl. PU3MUECKHUE OCHOBHI TEIJIONEPEIayu,
OCHOBHBIE TIOHATHS U orpezesieHus. TernoBbie 0agaHChl.
2.Ilepenaya TEmIOTHI TEMIIONMPOBOAHOCTHIO. 3akoH Dypbe. Koaduiment
TEIJIONPOBOJHOCTH, €r0 (PM3UUECKUIN CMBICI, PA3MEPHOCTb.
3. luddepenunanpHoe ypaBHeHHE TerIonpoBogHocTH. KoaddunmueHt
TEMIIEPaTypPOIPOBOJHOCTH, €r0 (PUINYECKUI CMBICH, PA3MEPHOCTD.
4.YpaBHEHHS TEIIONPOBOJHOCTH IJIOCKON U HWJIMHIPUYECKOU CTEHOK.
5.YpaBHEHUA TEMIONPOBOAHOCTHU INIOCKON MHOTOCITOMHOW U LIUWIUHIPUYECKOU
MHOTOCJIOWHOW CTEHOK.
6.TemnnoBoe nznyuenue. 3akon Credana-bonbiimana, 3akon Kupxroda.
OmnpeneneHue KOJWYeCcTBa TEIUIOTH TPU B3AMMHOM H3JIYYEHUHU JIBYX TBEPJbIX TEIL.
7.KoHBeKTHBHBIN TemiooOMeH. 3akoH Terootnadyn Hetorona. Koadduument
TEIJIOOTAA4H, €ro (PU3NYECKUN CMBICH, pa3MepHOCTh. OT Kakux (HakTOpOB 3aBUCUT
KO3((PUIIMEHT TEeII00TIauu.
8. ludbdepennmansHoe ypaBHEHUE KOHBEKTUBHOTO TEIIJIOOOMEHA.
9.TennoBoe nogodue. OCHOBHBIE KPUTEPUU MTOJA00US U UX (PUINUECKUNA CMBICI.
O06001IeHHOE KpUTEpUATIBHOE YpaBHEHUE.
10.TermmooTnaya npy KOHACHCAIIMY MTAPOB U KUTIEHUHU KUJIKOCTEH.
11.Termonepeaaya Kak CIOXKHBINA BUJI TEINIOOOMEHA. Y paBHEHHE TEIJIONEPEIayu.

Koaddumment remmonepenayuu, ero Gpu3nUecKuii CMbICI, pa3MEPHOCTh U pacyer.
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12.B3arimMHbIe HanpaBJeHUs IBU>KEHUS TeIuioHocuTenel. Onpenenenue cpeaHen
JBUKYILEH CUJIBI MPOIIECCa TEMIONEPEIadd IPH Pa3InYHbIX B3aUMHBIX
HAIPaBJICHUSX TEIJIOHOCUTETIEH.

13.Knaccuduxarms TemnooOMeHHbIX anmnaparoB. KoxxyxoTpyouaTsie
TEII000MEHHUKU. Pa3HOBUHOCTH KOHCTPYKIIHi, 00JaCTH IPUMEHEHMS.

14 Knaccuduxanus TemnnooOMeHHbIX anmnaparoB. CriupaibHble, IUIACTUHYATHIE,
opocUTeIbHbIE TeIT000MeHHUKU. O0IacTh MPUMEHEHHUS.

15.HarpeBaroliue areHTsl 1 cliocoObl HarpEBAHUS.

16.0Oxnaxmaroniue areHThl, CII0COObI OXJIAXKICHUS U KOH/ICHCAIINH.

Bonpocekl Kk KOJUIOKBHYMaM U dk3aMeny 1o kypcy «IIpomeccbl n annmaparsl
XHUMHUYeCKOH TeXHoJ0rnu. MaccooOMeHHbIe PoIecChD).

1. Knaccudpukanuss maccooOMeHHBIX  mporeccoB. OCHOBHbIE TIOHSTHS U
onpenenieHus. CriocoObl BIpa)KEHUsI COCTaBOB (a3s.
2.PaBHoBecue mexnay (azamu. Jlunust paBHoBecus. [IpaBuno ¢a3z. 3akon ['enpu.
3akoH Payns.
3.MarepuanbpHbiii  0amaHc ~ MaccooOMEHHOro  ammapara (Ha  TpuMepe
MPOTUBOTOYHOTO abcopOepa). YpaBHeHwe pabouedt nuHuu. HampaBienue
Maccomnepeiayu U IBMXKYyIIasi Cujla MacCOOOMEHHOTO MpoIecca.
4 Monexkynspaas auddysusa. [lepBoiit u Bropoi 3akoHsl ®Puka. Kosadduiment
MOJIEKYJIsIpHON nuddy3un, ero GU3MYecKuid CMBICT U OT KakuxX (PaKTopoB OH
3aBUCHUT.
5.Maccootnaua. YpaBaenue maccootaaun. Kosddurment maccoornaun.
6.YpaBHenue Maccomnepenaun. Kospdunuent macconepenauu. [lonarue ¢pazoBbix
COIPOTHUBIICHUU.
7.YpaBHEHHE Maccollepelaud MpU MEPEMEHHOM JABIKYILEW CUJIE MpoLEecca.
Pacuer cpemHero 3HaueHMs JABIDKYIIEH CHIIBI IMpoliecca Maccorepenayu. Yucio
€IMHMI] TIEpEeHOcCa.
8.ITogobue muddy3nonnbix mpoieccoB. Kpurepun auddy3noHHOTO MOI00MS.

O060011eHHOE KpUTEpUATILHOE YPaBHEHNE KOHBEKTUBHOTO MacCOOOMEHA.
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9.M3o0pakeHne mpolecca HEMPEpPBIBHOW peKkTHuKanmmu Ha Y-X Jguarpamme.
[TocTpoenne pabounx JUHUH, OTpEEICHUE TEOPETHUECKOTO M JEHCTBUTEIHLHOTO

qucila TapcClIoK.

KpI/ITepI/II/I OLICHUBaHUS PE3YyJbTAaTOB KOJJIOKBHYMA

Ouenka
HCYOOBJICTBOPUTCII | YAOBJICTBOPUTC Xopo1o OTJIMYHO
BHO JIBHO 6 0asL10B 8 6anoB
2 0as1a 4 6aaa
Crynent He 3Haer | CTylneHT CryneHnt xopoio | CTyAeHT B MOJHOM
3HAQUUTEIIbHOM YacTH | TOBEPXHOCTHO 3HAeT Marepuai, | oobeme 3HAeT
BOIIPOCOB, JOIYCKA€T | 3Ha€T  BOIPOCHI | TPAMOTHO u 1o | MaTepuai,

CYILIECTBCHHBIC KOJUIOKBUYMA, CyNIECTBY  H3Jaraer | r(paMOTHO W TIO
OIIMOKK B OTBETaxX Ha | JIOMYyCKaeT ero, JIOMyCKasl | CyIIECTBY H3J1araer
BOITPOCHI. HETOYHOCTHU B | HEKOTOpbIE €ro, He JOIycKas

OTBETE Ha BOIPOC | HETOYHOCTH B OTBETE | CYIIECTBEHHBIX
Ha BOITPOC. HETOYHOCTEU B

OTBETE Ha BOIPOC.

5.2.00pa3ubl TeCTOBBIX 3aJaHUI

1. 3anummre HOMep ### 13 TaOIUIBI, COOTBETCTBYIOIIMM 3HAaUeHUI0 V, B

ypasuenuu V, =(nd/6 )n

00BbEM YaCTHII B CJIO€ 36PHUCTOrO MaTepuasa

ANaMETP 4aCcTUll 3CPHUCTOr0 MaTCpuraia

YHCJIO YaCTHUILl 3CPHUCTOTO MaTCpUalia

CMOUYCHHAad MOBECPXHOCTH 3CPHUCTOI0 MaTCpuraia

CBOOOJTHBIN 00BEM TTOP UM KaHAJIOB 3€pPHUCTOTO MaTepHaia

MOPHUCTOCTD CJIOA 3CPHUCTOIO MaTepuajia

CBOOOTHBIN 00BEM TTOp WU KaHaoB Tipu V = 1 M

R N N | A W N -

00BeM 3CPHUCTOI'O MaTCpUaia

+:1

2. DKBUBAJICHTHBIN IUaMETp omnpeensercs no Gopmyre

- dys = V/F;

- dys =3 V/F
- duys =2V /F
+:dys =4 V/F

3. B ypaBHeHHsAX
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3HAYEHUIO & COOTBETCTBYET HOMEp ### U3 TaOJINLIbI

BA3KOCTb )KHI[KOﬁ WJIM Ta30BOM CpEabl

AUaMETP 4aCcTUl 3EPHUCTOr0 MaT€puraia

CKOPOCTHB I'a3da WJIM KUJKOCTU B KaHaJIaX CJIOA 3CPHUCTOIO MaTcpHraia

SKBUBAJICHTHBIN AUaMCTP 9aCTUI

KO3 (OUILIMEHT, YUUTHIBAIOUINI 3aBUCUMOCTD dsxs HACTHUIL OT UX (POPMBI

MOPHUCTOCTH CJI0A 3CPHUCTOr'O MaTepuajia

CKOPOCTb I'a3da UJIHN KUJAKOCTHU, OTHCCCHHAA KO BCEMY CCUCHUIO CJI0A

IJIOTHOCTD Ta3a WK KHUJIKOCTH (Cpe/ibl)

R N N | A W N =

+: 6

4. Tlpu punerpoBaHUU

Suoh
B 3TOM ypaBHEHNU 3HAYEHHWIO (. COOTBETCTBYET HOMED M3 TAOIUIIBI

BSI3KOCTb (PUIIbTpaTa

BBICOTA CJIOA OCaJKa

uycno nop Ha 1 m?

IJI0IA/1b MTONEPEYHOro ceueHus GuiabTpa

panuyc Kanwusipa

nepenaj 1aBieHUN

BpeMs GUIIbTpAIUN

KOA(PHUIHMEHT KPUBU3HBI ITOP

R N N | B W N -

29




KpuTtepun oneHnBaHusi pe3yjibTaTOB TeCTHPOBAHUSA

Orenka
HEYJIOBJICTBOPUTEIBHO | YAOBIECTBOPUTEIBHO | XOPOIIIO OTJIMYHO
0 6anI0B 3 pajuia 4 6aa 6 0as10B
Menee 50 % npaBunbHO | 50-70% npaBuibHO | 71-85% 86-100%
BBITTOJTHEHHBIX 3aJaHUH. | BBITIOJTHECHHBIX MPaBUILHO MPaBUILHO
3aJIaHUH. BBITTIOJTHEHHBIX | BBIIIOJIHEHHBIX
3aJIaHUN. 3aJITaHUMN.

6. MeToauyeckue MaTepuaJibl, ONpeaesiiolue Npoueaypbl OlleHNBAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH

MakcumanbHas cymma (100 OamioB), HaOupaemas CTYJIEHTOM TIO

JTUCLUIUIMHE, BKIIFOYAET ABE COCTABIIAIOLIUE:

nepeas cocmaesnsawas — OUEHKA PEryJIpHOCTH, CBOCBPEMEHHOCTH U KadyecTBa

BBITIOJIHEHUS CTYJCHTOM Y4eOHOU pabOThI MO U3YyYEHUIO NUCHIUILIMHBI B TEUCHHE

nepuoaa U3y4eHus: JUCHUILIMHBI (CEMEeCTpa, WM HECKOJIBKUX CEMECTPOB) (CymMma

— He Oonee 70 OamnoB). bamnel, xapakTepu3yroe yCcreBaeMoCTh CTYIEHTa IO

JTUCIUTUIMHE, HAOUPAIOTCS UM B TEYEHHUE BCETO Meprojaa oOydeHHs 3a U3yueHue

OTJICJIbHBIX TEM U BBINIOJHEHUE OTJACIBHBIX BUIOB paldoT.

emopasi cocmaendiowas — OLEHKa 3HAaHUM CTyJEHTa MO0 pe3yJbTaTaM

IPOMEKYTOUHOM aTTectanuu (He 6osee 23-24 Ganios).

Kputepuem orieHkr ypoBHS c(POPMUPOBAHHOCTH KOMIIETEHIIMH B paMKax y4eOHOM

nucuumuinebl «IIponecchl M anmapatbl XUMHYECKON TEXHOJIOTMU» B 6 ceMecTpe

SIBJISIETCS DK3aMEH.

Ienvto npomesrrcymounvix ammecmayuii N0 TUCIHUILINHE SABJISIETCSA OLEHKA

KauecTBa OCBOCHUS JUCITUTUTMHBI 00YJIarOIITUMUCH.

Taoauna 7. Pe3yabTarhbl 0CBOCHHSI Y4€0OHOM JUCUMILIMHBI, MOJIeKaIHNe

NpoBepKe
Ocnogenbvle nokazamenu Buo ouyenounozo
OUeHKU mMamepuana
Pe3ynrvmamul 00yuenusn % P ’
pe3yibmamog 00yueHus obecneuusarouieco
(Kkomnemenuyuu)
(unouxamopwt dopmuposanue
docmudicenus) KomnemeHyuu
OIIK-1 Cnocoben Buamo:
U3y4aTh, AHAJIN3UPOBATD, - TUIIOBLIE
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HCII0JIB30BATH MEXaHU3MbI
XHMHYECKHX PeaKIuH ,
NPOUCXOAALIHNX B
TeXHOJIOTHYeCKHUX Mpoueccax
1 OKpYKalolleM Mupe,
OCHOBBIBASICh HA 3HAHUAX O
CTPOCHHMH BeLIECTBA,
NpupoJe XMMHYECKOH CBSA3H
U CBOWCTBAX Pa3IHYHbIX
KJIACCOB XHMHYECKHX
3J1EMEHTOB, COeTMHEeHHIH,
BelleCTB M MaTEePHAJIOB

OIIK-1.1 3naer
MeXaHU3Mbl XMMHYECKHX
peaKknuu, NPOUCXOAAIINX B
TeXHOJIOTHYeCKHUX Mpoueccax
1 OKpYKalolleM Mupe,
CTpOeHMe BellecTB, MPUPOAY
XHMHYeCKHX CBsi3eil u
CBOMCTBA Pa3IMYHbIX
KJIACCOB XMMHYECKHX
3JIEMEHTOB, COeTHHEHHH,
BelleCTB M MaTEePHAJIOB

OIIK-4 Cnocoden
ol0ecre4ynTh NpoOBe/eHHE
TEXHOJIOTHYEeCKOI0
npouecca, MCIoJb30BaTh
TeXHHYECKHe CpeacTBa JIA
KOHTPOJISI NapaMeTpOB
TEXHOJIOTHYeCKOI0
npoiecca, CBOMCTB ChIpbs U
roToBOM NMPOAYKIUH,
OCYLIECTBJISATH U3MEHEHHe
napamMeTposB
TeXHOJIOTHYeCKOro nmpoiecca
NpU U3MEHEHUH CBOWCTB
ChIPbA

OIIK-4.1
Hcnoab3yer TexXHUYecKHe
CpeACTBa J1JIsl KOHTPOJIA
napamMeTposB
TeXHOJIOTHYeCKOI0
npouecca, CBOMCTB ChIpbs U
rOTOBOM NMPOXYKIUH

® OCHOBBI TEOpUHU IEPEHOCA
MMITyJIbCa, TEILJIA U MAaCCHl;

® OCHOBHBIE MIPUHLIUTIBI
MaTEMaTHYECKOTO OMUCAHMS
IOPOLECCOB U  amlapaToB
XUMHUYECKUX  TEXHOJIOTHUH,
OCHOBHbBIE€  MNPHUHLMIIBI U
METO/IbI MOJICITMPOBAHMS
XUMHKO-TEXHOJIOTHUECKUX
MIPOLIECCOB, BKJIFOYAst
MaTeMaTH4ECKOe U
dusnueckoe
MOJEJIIMPOBaHUE, B  T.4.
OCHOBBI TECOpUU
0000ILIEHHBIX IEPEMEHHBIX;

® OCHOBHBIE ¢duzuko-
XUMHUYECKUE u
TEPMOIMHAMHYECKHE
CBOMCTBA JXHUIKOCTEH, ra3oB
U TBEPIBIX TEN, OCHOBHEIC
METOJIbI MX OMpPEIEICHHUS |

pacyéra;

® OCHOBHBIE ypaBHEHUS WU
3aKOHOMEPHOCTH
TUIPOCTATUKU u

TUAPOAMHAMUKHA KUIKOCTEH
u ra3oB; TEIUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB

® PE3yNbTATHI pelIeHus
OCHOBHBIX YPaBHEHUMU
TEIJIOBBIX "
MacCCOOOMEHHBIX MPOIECCOB
IPUMEHUTEIIBHO K
NPUKIAIHBIM HUX 3aJadawm,
BKJIFOYAs IIPOLIECCHI
BbINIapUBaHus, abcopOIuH,
IIPOCTOM [IEPETOHKHU u

pekTHdUKaUN, TPUMEHEHNE
METOJIOB TEOPUM TOJ00US
IpU PEIICHUH TPHUKIATHBIX
3azay.

® OCHOBHBIE
3aKOHOMEPHOCTH JABUKEHUS
NBYX(ha3HbIX U

OLICHOYHBIC
MaTCpuaibl JJIA
YCTHOTO OITpoCa

- TUIIOBBIC TCCTOBLIC
3aJaHus
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MHOFO(baBHbIX IIOTOKOB,
¢ OCHOBBI TCOPpHHU ITPOLCCCOB

TEIJIoNepeHoca, BKJIIOYAs
MIPOIIECCHI nepenadn
TETIO0THI
TETJIOMPOBOTHOCTHIO u
KOHBEKTHBHOI'O
TEIIOOOMEHA;

® IIPUHIUIIBI COCTaBJICHHS
TEIJIOBBIX 0aJlaHCcoB,

MCTOIHUKHN pacqéTa CTaTUKHU
n KHMHCTHUKH IMpoueccCcoB

TEIJIONEPEHOCa, BKJTIOYast
pacy€Thl IBIKYIIMX CHT U
CKOpPOCTH IPOTEKAHMS
MIPOIIECCOB;

® yYCTPOWCTBO U paboTy
OCHOBHBIX TUIIOBBIX
KOHCTPYKLUH
TEIJIOOOMEHHOM
arnmaparypsl; OCHOBBI
ITPOCKTUPOBAHMUSI
TEIJIOOOMEHHOM

anmapatrypel M CHOCOOBI
WHTEHCU(UKAIIUU TTPOIIECCOB
TEeI000MEeHa;
XapaKTEPUCTUKU OCHOBHBIX
ITPOMBIIIIEHHBIX
TEIJIOHOCUTEIICH;
IpUMEHEHUE METOI0B
TEOPUHU noaoous pu
pEIICHUH MIPAKTUICCKUX
3aJ1a4 TEeNJI000MeHa;

® OCHOBBI TEOPHU MPOIIECCOB
MaccoIlepeHoca B CHCTEMax

co CBOOOTHOI u
HETIOABMKHOU
MOBEPXHOCTHIO KOHTAaKTa
¢da3, BKIIOYAsT MPOLECCHI
MacconepeHoca
MOJIEKYJIAPHOU 51

KOHBEKTUBHOU AudPy3ueii;
® OCHOBHBIC 3aJ]a4l CTATHUKU
MacCOOOMEHHBIX TPOIECCOB,
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BKJIIOUAs PUHIIUIIBI
COCTaBJICHUSI MaTEpUAIbHBIX
0aJlaHCOB, OCHOBHBIE 3aKOHBI
U pacuér  Mex(da3HOro
TEPMOJIUHAMHYECKOTO
paBHOBECHUS, ABUKYIIUX CHIT
MPOLIECCOB;

® OCHOBHBIE 33/Ja4yud U
METO/Ibl pacuyéTa KUHETHUKH
IIPOLIECCOB  MaccolepeHoca,
BKJIIOYAsl pacy€Thl OCHOBHBIX
KMHETHUYECKUX TOKa3aTese
IPOLIECCOB;

o MPUHITUITHATBHOE
YCTPOMCTBO MacCCOOOMEHHBIX
anmnaparos, OCHOBHBIE
METO/]IbI u
OPUHIUIBL WX MPOEKTHOTO
pacuéra; IpUMEHEHHUE
METOJIOB  MOA00UsT  TIpH
pelIeHUN MPAKTUYECKUX
3aaa4 MacCOOOMEHHBIX
IIPOIIECCOB;

® OCHOBHBIE METOJIBI pacyera
auameTpa u BBICOTHI
KOJIOHHBIX MacCOOOMEHHBIX
anmnaparos;

o OCHOBHBIE CHOCOObI
OTNITHMH3AITIN u My TH
NOBBIILIEHUS 3P(HEKTUBHOCTH
MacCOOOMEHHBIX MPOLIECCOB

Ymemn:

o ONPENEIISITh u
paccuuTHIBaTh OCHOBHBIE
(bU3UKO-XUMHUYECKUE u
TEPMOJUHAMHUYECKHUE

CBOMCTBA  JKHUJKOCTEHM U
ra3os;

° OIPEAEIISTh u
paCCUUTBIBATH
TUIPOJIMHAMUYECKUE
XapaKTEPUCTUKU JIBUKCHUSA
’)KUJIKOCTEH U ra3os;

° MIPOBOJIUTH pacyEThI

- OIICHOYHBIC
MaTepHaIbl IS
CaMOCTOSTEIbHOM
paboThI (TUITOBBIE
3a7a4m)

- TUIIOBBIE TECTOBEIC
3aJaHus
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OCHOBHBIX  XapaKTEPUCTHUK
Pa3IMYHBIX TEMI000OMEHHBIX
IIPOILIECCOB, BKJIFOYast
TEIJIOBBIE Harpy3Ku
TEMJIO00OMEHHBIX ammapaToB,
JBIKYIIIME CHUJIBI MPOIECCOB
TETUTONIEPEIAYH,
KOA(PUIHEHTOB
TEIUIOOTIa4YH u
TEIUIONEpEIauH;

® TPOBOAUTH TEIUIOBOM U
KOHCTPYKTHUBHBIH ~ pacuéThbl
TEIIOOOMEHHHUKOB
Pa3JIMYHOTO Ha3HAYECHHUS,
MPOBOJIUTh HMX ITOBEPOYHBIE
pacuérsl;

o noaoupaTh
HOPMAJIM30BAHHbBIE
BapUaHTHI KOHCTPYKLIUI

TEIJIOOOMEHHBIX —armapaToB
JUISL PEIICHUST TTPaAKTHYECKUX
3aJ1a4 TEIJI000MEHA;

® IPUMCHSTH
BBIYUCIIUTEIBHYIO  TEXHHKY
JUISL BBITIOJTHEHHS TIPOSKTHBIX
3aj1a4, CBSI3aHHBIX c
IIPOCKTUPOBAHUEM
arraparoB IS MPOBEJICHUS
XAMHUKO- TEXHOJOTHMYECKUX

MIPOLIECCOB TEILIO- u

MacCoMNepeHoca

Bnaoemuw:

° HaBpikamy | - OHCHOTHBIC

MPOEKTUPOBAHUS MaTepuajbl AT .

TeII00OMEHHOTO CaMOCTOSITCIILHOMN

000OpyJIOBaHUSI W amnmnapaToB paboret (THIOBbIE
3a/1a4M)

TUISL
IPOBEICHHUS

MacCOOOMEHHBIX MPOIECCOB;
® METOJaMH ONTUMH3ALUH
PEKUMHO-TEXHOJIOTMIECKUX
apaMeTpoB MPOBEACHUS
THITOBBIX XUMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB

- TUIIOBBIC TCCTOBLIC
3aJaHus
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U paboThI
000pYTOBaHMSI.

XUMHUYECKOI'O

Pacnpenesenne 6a/110B TEKYIEro U Py0e;KHOT0 KOHTPOJIS

Cymma 6annos
Non
Buo koumponsa Obwan 3-a
/n 1-a mouka 2-3 mouka
cymma mouka
Ilocewenue 3anamuii 0o 10 o. 003 0. 00 30. 00 46.
Texkywuii Konmposv: 00 30 6. 00 10 6. 00 106. 00 106.
Omeem Ha 5 sonpocos om000156. | om00056. | om00o56. | om0oos
[TonHBIN IPaBUIBHBIN OTBET 1o 15 6amwios 50. 56. 56.
HenonHblif paBUIBHEIA OTBET or 3 10l150.| orl mo50. orl1056.| orlmo5
OtBeT,  coAepXKallMii  HETOYHOCTH, 06. 00. 06. 00.
OIIHOKH
Bovinonnenue  camocmoamenwvuvix | om 0 00156. | om00056. |om000o56 | om0oo)
3a0anuii (pewienue 3a0ay)
Pybesicnvliit KoOHmMpoJib 00306 00 106. 00 106. 00 106.
TECTUPOBAHHE ot 0- 10 126. | ot 0- m0 46. | ot 0- 10 46. | ot 0 1O 4.
KOJUIOKBUYM ot 00 186. | or0m066. | oT01066. | or0 1m0 6
Hmozo cymma mexywiezo u

Pybesxcnozo konmpons 00 706annoe 00 236. 00 236 00 246
IepBpiii 3Tan (0a30Bblii) ypOBeHb) — He MeHee 36 6. | He meHee 12 6. | He MeHee 12 6 | He MeHee 12
OLCHKA KYAOBJIETBOPUTECJIHHO» 9
Bropoii 3tan (mpoaBUHYTHIH ypoBenn) — | Menee 70 6. Mmenee 23 6 Mmenee 23 6 MeHee 246
OLIEHKA «XOPOLIO0» (51-69 6.)
Tperuii 3Tan (BBICOKHI YpOBeHb) - He MeHee 70 6. | He meHee 23 0. He MeHee 23 6 HE MeHee
OLIEHKA «OTJIHYHO» 246

MeToauyecKkue yKa3aHusl 10 NMPOBEACHUIO PA3THIHBIX YU€OHBIX 3aHITHH U
APYrUM BHIAM CAMOCTOSITEJILHOI PadoThI

Hcnoab3oBaHne HHHOBAINMOHHBIX METOAOB B MpoIlecce MPenoIaBaHusl.

[To MHHOBAIIMOHHBIMH METOJIAMH B BBHICIIEM MPO(ECCHOHATLHOM 00pa30BaHUU

MOHMMAIOTCSI  METOJIbI, OCHOBaHHBIC HA  HCIIOJIb30BAaHWH  COBPEMEHHBIX

JOCTHKCHUM HAayKd M HHOOPMAIMOHHBIX TEXHOJOrHi B oOpa3zoBanuu. OHHU

HaIpaBJICHbI HA TOBBIIMICHUE Ka4eCTBa MOJATOTOBKU ITyTeM Pa3BUTHS y CTYICHTOB

TBOPYECKHUX CIIOCOOHOCTEH W CaMOCTOSITEIIBHOCTH (METOABI MPOOJIEMHOTO H

MPOEKTUBHOIO OOYYEHHMsI, MCCIEA0BATEIbCKUE METOJIbI, TPEHUHTOBBIC (HOPMBI U
T.J.).

Hcnonb30BaHnEe COBPEMCHHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH B y4eOHOM

IMpOHECCCEC MO3BOJIACT:

35




-COYeTaTh BBICOKYIO AKOHOMUYECKYIO 3(PPEKTUBHOCTH W THUOKOCTh Y4eOHOTO
npolecca;

-IIUPOKO UCTOIB30BATh MHPOPMALIMOHHBIE PECYPCHI B yUeOHOM MPOIIECCE;
-CYIIECTBEHHO PAaCHIMPUTH BO3MOKHOCTH TPAIUIIMOHHBIX (POpM 00ydeHMS;
-TI03BOJISIET PeaaIn30BaTh HOBbIE A PeKTUBHBIE (HOPMBI OOYUCHHUS.

PaGoTbl 10 BHEAPEHHUIO U UCIOJIb30BAHUIO COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTHI 00y4eHHsI HAMU TIPOBOASITCS B HECKOJIBKUX HAIIPaBICHUAX:

- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro obOecrneueHust y4eOHOTo
npolecca M COBEPIICHCTBOBAHME OpraHu3alMy y4eOHOro mpouecca IMyTeM
BHCJIPEHUE HOBBIX TEXHOJIOTHMH OOydYeHHs, B TOM YHCJIEC IHUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHonorui (JOT);

- IPOrpaMMHO-TEXHUYECKOE 00ECIEUeHHE y4eOHOT0 MpoIecca ¢ UCII0Ib30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yYCHUS

Hauyumnas ¢ 80X TOomOB W 10 HACTOSIIEr0 BpeMeHU, Ha Kadeape
OpraHMYeCcKON XUMHH BEAYTCS pabOThI 10 BHEIPEHUIO B yU€OHBII MPOLIECC HOBBIX
uH(OpMAIMOHHBIX TexHoJoTuid. [loutn mo BceMm KkadenpaabHBIM TUCIUTUIMHAM
co37aHbl 00yYaroue-KOHTPOIUPYIOIIKUE TPOTrPaMMBI.

B nocnennue roapl npu cozgaHuu 00ydarole-KOHTPOIUPYIOIIUX TPOrpaMM
HaAMU HCTIOJb3yeTcsi «KOHCTpYKTOp TECTOB», CO3MaHHBIA Ha 0a3e aganTUBHOMN
cpeasl TectupoBaHusi (ACT). ACT (amanTuBHas cpeia TECTUPOBAHUS) B
HACTOsIIIeE BpeMsl MIUPOKO BHeapsercs LleHTpom  TecTupoBaHus  Tpu
denepaabHOM areHcTse oopasoBanust PO.

Becb Marepuan TeopeTHYECKOM TMOIJEPKKM (KOHCHEKTBI  JIEKIUH)
3aHOCUTCS HA MATrHUTHBIA JUCK U TIPENCTaBIAeT CcOO0N OO0ydaromyro 4YacTh
pa3paboTaHHON HaMU MporpaMmbl. Pa3paboTaHHbIE TECTOBBIC 33/IaHUs BKIIOYEHBI
B KOHTPOJUpYHIOILYI 4YacTh nporpammel (KoHctpykTop TectoB). C momompro
MacTepa TECTOBBIX 3aJlaHUl, BCTpOEHHOTO B KOHCTPYKTOp TeCTOB, pa3paboTaHHbBIE
HaMU TECTOBBIC 3a/laHMsl ObUIM 3aHECEHbl B «HAKOMUTENb TECTOBBIX 3aJaHMiD».
«HakommuTenb TECTOBBIX 3aJaHUi» MpeACTaBiIseT cobOoit 0a3y JTaHHBIX

CHEUaIbHOW CTPYKTYPHBI, UCIONB3YEMOU Il XpaHeHus: nHdopmauu o popme u

36



COJEp’)KaHUU TECTOBBIX 3aJaHHil, MapaMmeTrpax TeHepalul TEeCTOB M CIIOCOOOB
OLICHMBAHUSl PE3YJIbTATOB TECTUPOBAHUS. «HAKOIMTENb TECTOBBIX 3aJlaHUN».
['eHepaTop TECTOB, BCTPOEHHBIM B «MacTep» TECTOBBIX 3aJaHHil, ONpenenser
3HAYEHUs] [apaMeTpoB, HAa OCHOBE KOTOPBIX JAMHAMHUYECKH, B Ipoliecce
TECTUPOBaHUS, (HOPMHUPYIOTCS TECTbl M3 TECTOBBIX 3aJaHUM, COACPKAIIUXCS B
HT3. Pa3paboraHHble HaMU TECTOBBIE 3aJaHUsl IO JUCLMIUIMHE IO3BOJSIOT
JI0OCTaTOYHO OOBEKTUBHO OLICHUTh 3HAHUSA CTY/CHTA.

B coorBerctBun ¢ TpeboBanusimu PI'OC BIIO no nHampaBieHUio
NOATOTOBKM  pean3alys KOMIIETEHTHOIO MOJXO0Ja IMPEAyCMATPUBAET IIMPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM TIPOLIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (POpM
IPOBEJCHUS 3aHATHI (KOMIIBIOTEPHBIX CUMYJISILIMM, pa300p KOHKPETHBIX CUTYyallui
U T.II.) B COYETAaHUU C BHEAYIUTOPHOM paboTON C LEnpl0 (OopMHpPOBAHUS U
pa3BUTHS TPeOYyEeMbIX KOMIIETEHUIUN 00yJYaronuxcsl.

['maBHBIM 3B€HOM JMIAKTHUUYECKOTO LIMKJIA OOY4YEeHUs JUCLMILIMHE SIBISIETCA
nexuus. E€ uenb — popmupoBaHue y CTYJEHTOB OPUEHTHUPOBOUYHOM OCHOBBI AJIsA
MOCJIEAYIONIET0 YCBOEHUS MaTephajla METOJOM CaMOCTOSITEIbHOW pabOThlI.
ConepxaHue  JIEKUMM  JOJDKHO — OTBEYAaTh  CIEAYIOIIMM  JHJAKTUYECKUM
TpeOOBAHUSIM:

-  W3J0KEHHWE MaTrepuaja OT IPOCTOrO0 K CIOXKHOMY, OT M3BECTHOTO K
HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTh U ICHOCTbH B U3JIOKECHUU MAaTEpHUaa;

- BO3MOJKHOCTb MPOOJIEMHOTO M3JIOKEHHSI, AUCKYCCHH, JUalora cC UEblo
aAKTUBU3ALUU JEATEIBHOCTH CTYIAEHTOB;

- Omopa CMBICIIOBOM YacTH JIEKIMU Ha MOAJUHHBbIE (DAKTbI, COOBITHS, SBIICHUS,
CTaTUCTUYECKUE JAHHBIC;

- TECHas CBS3b TEOPETUUECKUX IMOJIOKEHUN U BBIBOJOB C MIPAKTUKON U OynyIieu
npo(ecCUOHANbHOM ESITeIbHOCTHIO CTYACHTOB.

N3yuenne kypca “IIpomeccsl M anmaparbl XMMHYECKOW TEXHOJIOTHM
NOCTPOCHO Ha MPUHIUINAX Pa3syMHOHN (opmanu3aluu M YIJIOTHEHUs Y4eOHOH
uHpOpMaIlMK, YTO, €CTECTBEHHO, JOJDKHO CIOCOOCTBOBATH JIyULIEMY YCBOCHHIO
COBPEMEHHOW TPAKTOBKHM Y4eOHOT0 MaTepuaia.

Ha nepBbix nekmusax mno kKypey «lIpoumecchbl W anmaparsl XUMUYECKOU
TEXHOJIOTUM HEOOXOAMMO [aTh OCHOBHBIE IOHSTHUS, NPHHLMIBI HTPUMEHEHUS
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TEOpUHU MOM00UA K pacueTaM XHMHUYECKOW ammapaTypbl, OOBSCHUTH CTYACHTaM,
KaK TO0JIb30BaThCsl AMarpaMMaMM U HOMOTpaMMaMH B COOpHHMKE HPUMEPOB U
3a1ad.

[Ipexxne, 4yeM CTyIEHT MpOCIyIIAeT JIEKIUIO, OH JOJHKEH MpopadoTaTh
OCHOBHOM T€OPETUYECKHI MaTepHUaJl IO TEME, KOTOPBIN MPEICTaBIEH B y4eOHHKAX
U pacrieyaTkax JIEKI[UH, 3aHECEHHBIX HA MAarHUTHBIN HOCUTENb.

UreHue JeKUMd MO JaHHOW AUCUUILIMHE MPOBOJUTCS C MCIIOJIb30BAHUEM
MYJIbTUMEIUMHBIX Mpe3eHTaunil. [Ipe3enTanus no3BoisieT MpenojaBaTeso YeTKO
CTPYKTYPUPOBAaTh MaTepuan JEKIHH, SKOHOMHUTh BpEMs, 3aTpadyMBaeMoO€ Ha
pPUCOBAHUE HA JJOCKE CXEM, HanmucaHue (popMys U IPYrux CIOKHBIX 0OBEKTOB, UTO
Ja€T BO3MOXKHOCTb YBEJIIMYUTh 00BEM H3iaraemMoro marepuaina. Kpome Ttoro,
IIPE3EHTAlMs IO3BOJSIET OYEHb XOPOUIO WIUIFOCTPUPOBATH JIEKIUIO HE TOJBKO
CXEMaMHU U PUCYHKaMHU KOTOPBIE €CTh B Y4EOHOM MOCOOMH, HO U TOJHOLIBETHBIMU
doTtorpagusiMu, pUCYHKAMH, W T.0. OJEKTPOHHAs MpPE3CHTalUus MO3BOJISET
0TOOpa3uTh (PU3NUYECKUE U XUMHUYECKUE MPOLIECCHl B JTUHAMHKE, YTO IO3BOJISET
YIY4IIUTh Boclpusitie Mmarepuana. CTyaeHTam NpeJoCTaBISIETCS BO3MOKHOCTH
KOIIMPOBAHUS NIPE3EHTALUI JUIsI CAMOIIOATOTOBKH U OJATOTOBKH K 3K3aMEHY.

IIpu npoBegeHun J1a00PATOPHOrO MPAKTHKYMa HEOOXOAMMO CO3/1aTh
YCIIOBUSI 11 MAaKCUMaJIbHO CaMOCTOSATEIbHOIO BBIMOJIHEHUS J1ab0paTOPHBIX
pabor. IlosToMy mnpu mnpoBeAeHUH JAOOPATOPHOTO 3aHATUS MPENoAaBaATENIO
PEKOMEHyeTCS:

- TMIPOBECTH IKCIIPECC-0Mpoc (YCTHO WM B TECTOBOM (hOpME) MO TEOPETUUECKOMY
MaTepHuaity, He0OOX0IMMOMY JIJIsl BEITIOJIHEHUS PaOOTHI (C OIIEHKOM).

- TMPOBEPUTHh IUIAHBI BBINOJIHEHUS JIAOOPATOPHBIX pabOT, MOATOTOBIICHHbIE
CTYJICHTOM JIoMa (C OIIEHKOM).

- OLICHUTDH PabOTy CTyJEHTa B JAOOPATOPHUH U MOJyUYEHHBIE UM JaHHbIE (OL[CHKA).

- IPOBEPUTH U BBICTABUTH OLICHKY 3a OTYET.

Jlrobass ~ mabGopatopHas ~ paboTa  JODKHA  BKIOYATh  TITyOOKYIO
CaMOCTOATENbHYIO MPOPAOOTKY TEOPETHUECKOTO0 MaTepuaya, U3yudeHHE METOJUK
MPOBENICHUS] U TUIAHUPOBAHUE IKCIIEPUMEHTA, OCBOCHUE U3MEPHUTENbHBIX CPECTB,
00pabOTKy M HMHTEPHPETALUIO0 SKCIEPUMEHTAIBHBIX HaHHbIX. [Ipm 3TOM YacTh
paboOT MOXKET HE HOCUTH OOSI3aTENIbHBIM XapakTep, a BBIIOJIHATHCS B paMKax
CaMOCTOSITENIHOM paboThl MO Kypcy. B psin paboT uenecooOpa3HO BKIIOYUTH

pasaciibl ¢ AOMOJHHUTCIIBHBIMU OJICMCHTAMM HAY4YHBIX HCCHCHOB&HHﬁ, KOTOPEIC
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noTpeOyIOT  YIIyOJeHHOW CaMOCTOSITEIbHOW  TPOPA0OTKH  TEOPETHYECKOTO
MaTepuana.

[Ipu n3yuenun kypca «IIpouecchl u anmapaTbl XUMAYECKONW TEXHOJOTHUN
CTYJEHT HE MOXET OrPAaHUYUTHCA TOJIBKO PACCMOTPEHUEM TEOPETUUECKUX
BOIIPOCOB, a JIOJDKEH CTPEMHUTHCS AKTUBHO MPUMEHSITh PAIIMOHAIBHBIC MPUEMBbI
MOKMCKa, 0TOOpa U UCIOJIb30BaHUsI HHPOPMALIMU MPU BHIOOPE ONTUMATIBHBIX MyTEH
pelIeHUs] MPaKTUYECKHX 3aJad Ipu BbBIOOpE M pacuere anmaparypbl Uit
MPOBEICHUS] XUMUYECKUX MpoIieccoB. [103TOMy OCHOBHBIM YCJIOBHEM IIyOOKOTO
W3YUYEHHs] Kypca, Pa3BUTHS HAYYHOrO MBIIUJICHUS U 3aKPEIUICHUS Y CTYAEHTOB
ABJIAETCSl PEIICHHE 3aJady Ha NpakTUYeCKUX 3aHsATHsAX. [lpu pemenun 3amau
CTYIEHT JOJDKEH IPOAEMOHCTPUPOBATh, KaK MOXXHO MPUUTH K MNPABUILHOMY
BBIBOJIy, HCIIOJB3YySd TEOPETHYECKUE KOHIENIMU ¢ (AKThI, H3JIOKECHHbIC B
TeopeTuyeckoM Kypce. dopma MpoBeAeHUsI 3aHATHN — NMPAKTUYECKUE 3aHATHS C
penIeHreM 3a1ad.

IIpu npoBeneHMH MPAKTHUYECKHUX 3aHATHI CleyeT HE MeHee | yaca u3 ABYX
(50% BpeMeHH) OTBOJMTH Ha CaMOCTOSATENIbHOE pelieHue 3amad. [IpakTuueckue
3aHATHUSA 1IEJIECO00PA3HO CTPOUTH CIICAYIOIINM 00pa3oMm:

- BBOJIHAs TpernojaBatesis (eI 3aHsATHsl, OCHOBHBIE BOIIPOCHI, KOTOPHIC JTOJKHbI
OBITh PACCMOTPEHBI).

- OerbIii omnpoc.

- pemieHue 1-2 TUMOBBIX 3a/1a4 Y JOCKH.

- CaMOCTOSITEILHOE pellICHUE 3a71a4.

- pa3bop THUMOBBIX OMIMOOK MPH PEIICHUH (B KOHIE TEKYIIEro 3aHSITHS WU B
Havaje CJICAYIOIIEro).

Jlns ipoBesieHUs] 3aHATUNA HEOOXOJAMMO MUMETh OOJIBIION OaHK 3aJlaHuil U
3alady IS CaMOCTOSITEIPHOTO pEIIeHUs, TPUYeM O5THU 3aJaHus MOTYT OBITh
nudGepeHIPOBaHBI IO CTENEHU CIOKHOCTH.

[locne oO3HAaKOMIIEHHMSI C TEMOW JEKIHMH, CTYACHT pEIIaeT MpPUMEpPhl U
3a/1aun, 3aKperuisii CBOM 3HaHUSA Mo Teme. [l ychemHoro 3akpernjieHus
Matepuajia CTYyJICHT JOJDKEH Hay4dUThCS TOJIb30BAaThCS COOPHUKOM IMPUMEPOB U
3a1a4 [3], B KOTOPOM UMEIOTCS:

- OCHOBHBIE (DOPMYJIBI JJI PACUETOB,
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- HOMOTpaMMbl ¥ JHarpamMmbl, 3HAYUTEIBHO OOJEryaroue pacyeTbl [0
CJIO’KHBIM (popMyJiaMm,

- Tabmuupl € HEOOXOAMMBIMH JUISI pacyeToB CBOWCTBAMU XHMHYECKUX
COEMHEHH B ra30BOM, KHUAKOU U TBEpoi hopme,

- OCHOBHBIE ITapaMETpbl PA3JIMYHBIX aIapaToB, IPUMEHSIEMBIX B XHUMHUYECKOU
TEXHOJIOTHH.

B 3aBucuMocTu OT pazaena AUCUUILIMHBI U TOATOTOBJIEHHOCTH CTYIEHTOB
MO>KHO HCITOJIb30BaTh JBa MyTH:

- J1aBaTh OIPEIEIICHHOE KOJIMYECTBO 3aJay JUIsl CaMOCTOSITEJIBHOIO PELICHUS,
PaBHBIX II0 TPYOHOCTH, a OLIEHKY CTaBUTh 3a KOJIMYECTBO PELICHHBIX 3a
OIpPEJIEIICHHOE BpeMs 3a/1ay.

- - BBIJABATh 3aJaHUs C 3aJladaMH PA3HOM TPYAHOCTH M OIIEHKY CTaBUTh 3a
TPYIHOCTh PEIICHHOW 3aJa4H.

[lo pe3ynbratamM CaMOCTOATENBHOIO PEHIEHUS 3a/1ad CIEAYET BBICTABIISATH
10 KaKJIOMY 3aHATHUIO OLEeHKY. OLIeHKa IpeIBapUTEIIbHON MTOATOTOBKU CTYACHTA K
MPAKTUYECKOMY 3aHSITHIO MOXKET OBITh CIENaHa MyTeM SKCHPECC-TECTUPOBAHUS
(TecToBbIe 3a/1aHUA 3aKPHITON (DOPMBI) B TeueHue 5, MakcuMyM - 10 MmunyT. Takum
o0pa3oM, NpH HHTEHCUBHOW pabOTe MOXHO Ha KAXKIOM 3aHATUHU KaXIOMY
CTYZIEHTY IOCTABUTh 10 KPaWHEN MEPE IBE OLICHKH.

[lo marepuasnaMm paszzgena 11€1€cO00pa3HO BbAABaTh CTYAEHTY JlOMalllHEe
3aJlaHi€ U Ha TIOCIETHEM MPAKTUYECKOM 3aHSATUH IO Pa3eiy MOABECTH UTOTU €ro
u3ydeHus: (HampuMmep, MPOBECTH KOHTPOJBHYIO paboTy), OOCYyAWTh OIICHKH
KaXXJIOr0 CTYAEHTA, BBIAATh JIOMOJIHUTEIbHBIE 3aJJaHUsI TEM CTYAEHTaM, KOTOpPbIE
XOTST MOBBICUTH OLICHKY 32 TEKYIIYI0 padoTy.

I[Ipu  opraHuzanuu  BHEAyJAUTOPHOH  CAMOCTOSITEJIbHOW  padoThI
UCIIOJIb3YIOTCS Clieytolre ee (hOpMBbI:

- BBINOJIHEHUE JIOMAIIHUX 3aJlaHUil pa3HOOOpA3HOro xapakTepa. ITO - pelleHue
3aja4; 1moAOOp M M3yYEHUE  JINTEpPaTypHBIX  HCTOYHUKOB;  MOAOOp
WUTIOCTPATUBHOTO U OMUCATENBHOTO MaTepHalia Mo OTACIbHBIM pa3jiesiaM Kypca B
CeTH WNHurepHer.

BBIIIOJIHCHHUEC HWHAHWBUAYaJIbHBIX BaHaHHﬁ, HallpaBJICHHBIX Ha pPa3BHUTHUC Yy
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CTYACHTOB CAMOCTOSATEIbHOCTH U MHULIMATUBBI. MIHIMBUyabHOE 33JaHHE MOKET
MOJTy4aTh KaK KaKJbI CTYJIEHT, TaK U 9YacTh CTYJECHTOB IPYIIIIbI

Ha camocTosiTennbHyi0 paboTy CTyAEHTOB IO ydyeOHOMY Iutany otBoxutcs 101
qac,. CamocrosTenbHas paboTa CTyJeHTa HOCUT CHUCTEMAaTHUECKUH XapakTep.
CamocTrosiTenbHasi padoTa CTYIEHTOB, NPENYCMOTPEHHAas Y4E€OHbIM IUIAHOM B
oobeme =~ 50% oOmero KoaMdecTBa 4YacoB, COOTBETCTBYET Ooisiee TiayOoKOMY
YCBOEHHIO M3y4aeMoro Kypca, (GopMUpyeT HaBBIKUA HCCIEOBATEIbCKON pabOTHI U
OPUEHTHPYET CTYACHTOB HAa yMEHHE MPUMEHSITh TEOPETHUECKHE 3HaHHUS Ha
MPaKTHKE.

3amanust JUIsi CaMOCTOSITENIbHON paOOThl COCTABJICHBI 110 pa3jiesiaM U TeMaMm,
M0 KOTOPBIM TpeOyeTcsl JOMOIHUTENBHO MpopadoTaTh U MPOAHATU3UPOBATH
paccMaTpWBaeMbIil TIpermojaBaTejeM MaTepual B OObeME 3alTaHUPOBAHHBIX
9acoB.

B pazgene 4.2. mpuBeieHbl HOMEpa 3aJad IO KaXJIO0H TeMme, 4acTh W3
KOTOPBIX paccMaTpUBAECTCS HAa CEMHHAPCKUX 3aHATHUAX, OCTAIbHBIC CTYACHTHI
JOJDKHBI ~ PEIINTh CaMOCTOSITENIbHO. Pe3ynpTaThl CaMOCTOSITENBHOW PabOThI
KOHTPOJIUPYIOTCS TIPEToaBaTejIeM M YYHTHIBAIOTCS TPH aTTECTallid CTYJICHTA.
[Ipy »STOM TPOBOAATCS: TECTUPOBAHHUE, OKCIPECC-OMPOC HA CEMHUHAPCKHUX
3aHIATHAX, TPOBEPKA MUCHMEHHBIX padoT.

IIpu noaAroroBKe K KOJVIOKBUYMY CJIeAyeT:
npopadoTaTh KOHCIIEKTHI JIEKIUH MO BOIIPOCcaM KOJUIOKBUYMA;
NMPOYMTATH OCHOBHYIO U JONOJTHUTEJIBHYIO JIUTEPATYPY, PEKOMEHI0BAHHYIO
10 U3y4aeMBbIM BOIIPOCAM,;
OTBETUTH HA BOMPOCHI KOJIJIOKBUYMA;
NP 3aTPYAHEHUSIX TPOKOHCYJIBTUPOBATHCS C MPEMNOIABATEIIEM.
MeToauveckue peKOMEeHIAUH 110 MOAT0TOBKE K TECTUPOBAHUIO. T€CThI — 3TO
BOIIPOCHI WJIM 3aJaHUsl, MPEIyCMATPUBAIOIINE KOHKPETHBIM, KPAaTKUM, YETKUAU
OTBET HA WMEIOIIMECA ATaJlOHbl OTBETOB. [IpM CaMOCTOSTENBHON MOJATOTOBKE K

TECTUPOBAHUIO CTYICHTY HEOOXOIUMO:
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- TOTOBSCh K TECTHPOBAHWIO, MpopadoTaTh WH()OPMAIMOHHBIA MaTepHan IIO0
nucuumuinie. [IpoKOHCYNbTUPOBATHCS € MpernojiaBaTeleM IO BOMPOCY BbIOOpa
y4eOHOM JIUTEepaTyphl;
- YETKO BBIICHUTH BCE YCIIOBHUSI TECTHUPOBAHMS 3apaHee. 3HaTh, CKOJIBKO TECTOB
Bam OyzaeT npensioskeHo, CKOJIbKO BPEMEHU OTBOJUTCS HA TECTUPOBAaHUE, KaKOBa
CUCTEMA OLIEHKH PEe3yJIbTAaTOB U T.II.
- MpUcTymas K paboTe ¢ TeCTaMH, BHUMATEIbHO U JI0 KOHIIAa MPOYUTATh BOIPOC U
npeajiaraeMble  BapHaHThl OTBETOB. BbIOpaTh mMpaBuiibHbIE (MX MOXET OBITh
HECKOJIbKO). Ha oTnensHOM JIMCTKE OTBETOB BBIMHMCATh HU(PY Bompoca U OYKBBI,
COOTBETCTBYIOIIINE PABUIILHBIM OTBETAM;
- B MPOLIECCE PEIICHHUS KEJIATEIIbHO MPUMEHSITh HECKOJIBKO MOJAXOJ0B B PEIICHUU
3alaHusl. DTO TMO3BOJSICT MAaKCUMAJIbHO THOKO ONMEPUPOBATh METOJIAMU PEIICHUS,
HAXO/JIs1 KXKJIbIM pa3 ONTUMAaJIbHBIN BapHaHT.
- HE TPAaTUThb MHOTO BPEMEHHM Ha YPE3BbIYANHO TPYIHBIA NI BOIPOC, CIEAYET
MeperTy K APYruM TeCTaM, a K TPYJHOMY BOIIPOCY BEPHYTHCS B KOHIIE.
€) 00s3aTeNIbHO OCTaBUThb BpEeMsl JJIA TMPOBEPKA OTBETOB, YTOOBI H30€kKaTh
MEXaHUUYECKUX OIIHOOK.

7. YueOHO-MeTOAMYECKOE 0O0ecneYeHrue JUCIUIIIMHBI

Ochnoenas numepamypa

1. PacrieyaTkn KOHCIIEKTOB JIEKIIAI
2. B.I'. Aiiamrreiin, M.K. 3axapos, I'.A. HocoB u ap.; Ilox pea. B.I'. AitHmTeliHa.
OO0t Kypc MpOIIECCOB U alllapaToB XUMUYECKON TEXHOJIOTHHU: YueOHuK: B 2
kH. / M.: Jloroc; Bercm. mk., 2003. Ku.1. 912 c.: nn.
3. .B.I'. Aiiamureitn, M.K. 3axapos, I'.A. HocoB u ap.; [lox pen. B.I'. Alinmrelina.
OO0t Kypc MpOIIECCOB U alllapaToB XUMUUECKON TEXHOJIOTHHU: YueOHuK: B 2
kH. / M.: Jloroc; Beicii. mik., 2002. Ku.2. 872 c.: ui.
4. Mycaesa 2.b., Mycaes 10.1., Kamun B.A. BHyTpeHnHue 3a1aumn
TUAPOJIMHAMUKHA. MeToIMuecKue yKa3aHus I0 BBITIOTHEHHUIO JJa0OPaTOPHBIX

pabot. Hanbunk, KBI'Y, 2015
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5. MycaeBa 2.b., Mycaes [0.1., Kpamun B.A., Kazanuesa @.K. [Ipoueccs u
anmapaTbl XHMHUYECKOW TEXHOJIOTHH. MeTOANYeCKUE YKa3aHUs 10 BHITIOJHEHUIO
nabopaTtopHbix pabot. Hanbuuk, KBI'Y, 2015

6. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumepsl 1 3aaa4u o Kypcy
MPOLIECCOB U amnmnapaToB XUMUYECKON TEXHOJIOTUH : yuel. mocodue ajisi By30B. —

N3n. 12-e ctep./ mepened. ¢ u3a. 1987. — M.: OO0 TUJ «Anbsiaey, 2005. — 575 c.

Jlonoanumenshas numepamypa

l. Kacatkun A.I'. OCHOBHBIE NPOLECCHI U AMMAPAThl XUMUYECKON TEXHOJIOTHH
— M: Anbsnac, 2008

2. HeitHepckuii FO.M. OcHOBHBIE TMpolecchl M anmapaTbl XHUMUYECKOU
TexHoaoruu. M: Xumus, 1991

3. Kanekun B. C. Ilpoueccel u anmapaTbl XUMHUYECKOW TEXHOJIOTHU:

['uapoMexaHnyuecKre U TeIUIOBBIC Mpoliecchl: Yuel. mocodue. B 2 4. — Omck: U3 n-
Bo OMI'TY, 2006. Y.1. — 212 c.

HNHuTepHeT-pecypchbl nepuOANYECKUX M3aHUMH

Ne Cchuika Ha HaumenoBanue pa3zpaboTku B HoctynHocTh

n/ MH(OPMAIIMOHHBIN ANEKTPOHHOHU (hopMme

i} pecypc

3. http://onlinelibrary.wiley.com/ | B, ECKWELL (300 CBOOOIHBII JOCTYI
HaMEHOBAaHUM HAyYHBIX obyyatormuxes
YKYpPHAJIOB)

4. http://www.ec_iucation.com/ref Academic Press (173 CBOOOIHBI JOCTYI

erence/article/academic-
press/ HAaUMEHOBAHMSA) obydaronmxcs
6 http://inostranka- K pecypcam KeMOpuIKCKOro CpoGoHblit 10cTyN

lib.livejournal.com/45878.htm 5
I yHuBepcurera (76 00yYarOIIHXCsl

MOJTHOTEKCTOBBIX HAYUYHBIX
KYPHAJIOB 1O IIUPOKOMY CHEKTPY
JIMCLUTLINH)

7 http://service.dvfu.ru/service | K Gaze nauabeix EBSKOhost CBOOOIHBII JOCTYII
00 yJaroIIMXCst

IIporpammMHoe o0ecrieueHue
CUCTEMHBIE ITPOI'PAMMHEBIE CPEJICTBA: Microsoft Windows XP
[MTPUKJIAJHBIE ITPOTPAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CIIEIUAJIM3MPOBAHHOE ITPOI'PAMMHOE OBECIIEUEHUE: CZI0O Moodle,
SunRAYV BookOffice Pro, SunRAYV TestOfficePro, MathConnex
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- TPCHUPOBOYHBIC 1 KOHTPOJIbHBIC TCCTHI IO KAXKJI0OMY pa3acily,

DJIEKTPOHHBIE YU4eOHbIE PeCypChl:

- BUpTyaJibHas J1abopaTopusi.

IlepeyeHb 10TOBOPOB € FJIEKTPOHHO-0NOJIHOTEYHBIMH CHCTEMAMH

YyeOHublii
rox

HaumenoBanue AOKYMEHTA C YKa3aHUEM PEKBU3UTOB

Cpok aeiicTBust
JTOKYMEHTAa

2018/2019

OI'BY «Poccuiickas rocymapcTBeHHas oudnmoreka» (PI'B)
Horosop Ne095/04/0104 ot 04.07.18

or 04.07.18

2018/2019

Sciverse Scopus u3narenbcTBa «Anb3eBup. Hayka u
TEXHOJIOTHI
PedeparuBHas u ananutuyeckas 6a3a JaHHBIX
Joroop Ne 6/ ot 16.02.18r.

ot 16.02.18r.

2018/2019

HOBb PO®U Ha 06e3B03Me3qHOIT OCHOBE

beccpouno

2018/2019

baza manubix Science Index (PUHLY)
HanmonaneHas uHGOpManmoHHO-aHATMTHYECKAs CUCTEMA
000 «H2b»
Jorosop Ne SIO-741/2018 ot 05.03.2017

ot 05.03.2017

2018/2019

OBbC «KoHCyNbTaHT CTYJEHTa»

Y4eOHMKH, yueOHbIC TOCOOMS, IO BCEM 001acTsIM 3HAHHH
it BO u CIIO, a takke MoHOTpaduu 1 HAyIHAs
NepPUOANKA
00O «Ilonurexpecypc»

(r. Mocksa)

Jorosop Nel122CJ1/09-2018 ot 17.09.2018r.

or 17.09.2018r.

2018/2019

00O «An Ilu Op Menuna»
(r. CaparoB)
JIunen3uoHHbIi noroBop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cnpaBOYHUKN
Ha 0€3BO3ME3/IHOM OCHOBE

beccpouno

2018/2019

MexnyHaponHas cuctema Oudinorpaduyeckux CChlIOK
Crossref
Hudposas unentudukanus oovexkron (DOI)
HIT «<HOMKOH»
JloroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CrnpaBouno-uH(popManroHHbIe cUCTeMbl «KOHCYIBTaHT
ILmrocy, «"apanT»

beccpouno

MuHUMaJIbEHO
MaTepUaIbHO-TEXHUYECKOTO OoOecreyeHus: BKJIOYaeT B ceOs:
ayJIUTOPUHU

HpCSGHTaHHﬁ, cpeacTBaMu 3BYKOBOCIIPOU3BCACHM A, SKPAHOM H UMCIOINMEC BBIXO/ B

HEOOXOMUMBIA IS peau3aiuu

(00opy/nOBaHHBIE — BHUACOMPOCKIIMOHHBIM
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8. MarepuajbHO-TeXHUYECKOE O0eceYeHue U CIUTITHHBI
OIIOIT

obopynoBaHuEM IS

nepeyeHb

JIEKIIMOHHBIE



cetb MHTEpHET), mOMEUIeHHs Ui TpOBEACHHs J1a00paTOPHBIX, CEMUHAPCKUX H

NPaKTUYECKUX 3aHATHH (00OpYIOBaHHbIE Y4eOHOW MeEOENbI0), KOMIIbIOTEPHBIE

KJIaCChbI 1 Ap.

[Io mucuurmummae «lIIpomeccsl W anmapaTbl XMMHYECKOM TEXHOJIOTHU

HMCIOTCA IIPC3CHTAIMU II0 OTACIBbHBIM TCMaM KYypcCd, ITO3BOJIAIOIINC HanoOoee

3¢ (HEKTUBHO OCBOUTH MPEACTaBICHHBIA yUeOHbBIN MaTepHall.

3aHsaTug

JICKIIMOHHOI'O THUIIa WM CCMHUHAPCKUC 3aHATHUA IIPOBOAATCS B

aynutopuu 203, mabopatopHbie pabOThI BBIMOJIHSIIOTCS B TabopaTopuu 212.

OcHOBHOE o0opynoBaHue,
o0ecrnieunBaroIee IIPOBE/ICHHE
Neayr | eKIMOHHBIX MpaKTHYCCKUX u OCHOBHOE HA3HACHHE
)
71a00paTOPHBIX 3aHATUI
203 | Hanuume MynbTUMeanitHOTO | O0Oy4aroniee: Mpu MPOBEICHUU
00opy10BaHUS JEKIIMOHHBIX W TPAKTHYECKUX
3aHATUI
212 | B nabopatopun 212 umeetcs | OOyyaromiee: TpU  MPOBEACHUH
npuoOpeTeHHas XUMUYECKUM | JaOOPATOPHBIX 3aHATUI
bakyabTETOM yCTaHOBKa TSt
UCCJIeI0BAHUS TUAPOIMHAMUYECKUX
nporieccoB (5 mabopaTopHbIX padoT).
CoOpaHbl yCTaHOBKM [IJisl MPOBEACHUS
71a00paTOPHOTO MpaKkTUKyMa o
mpoieccaM M anmnaparaM XHUMHUYECKOU
TeXHoJioruu [4,5]
[Ipn npoBeneHWHn 3aHATAM JIEKUMOHHOTO TWIIA, CEMUHAPCKUX 3aHATUHN
UCIIOJIb3YETCS:

JIUUCH3UOHHOE NPOCPDAMMHOE obecneueHnue:

-Ilpogyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic

Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

-AntuBupycHoe mnporpammHoe obOecnieuenue Kaspersky Endpoint Security
Cranmaptaeiii Russian Edition Ne nunienzuunl7E0-180427-050836-287-197;
-AltLinux (Anst O6pazoBanue 8) Ne AAA.0252.00;
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8000010 pacnpocmpansemole NPOZPAMMbL:
-Academic MarthCAD License - MareMarnyeckoe MpOrpaMMHOE OOecCIieueHUE,
KOTOpPO€ TIO3BOJISICT BBIMONHITH, AHATU3WPOBATH BAXKHEUIINE WH)KCHEPHBIC
pacdeTsl 1 OOMEHHUBATHLCS UMU;
-WinZip nns Windows - mporpaMm Jijisi CKaTHsl U pacliakoBKU (haijioB;
-Adobe Reader nis Windows — iporpamma miist utenusi PDF ¢aiinos;
-Far Manager - KOHCOJIbHBIN (ailIoBBI MEHEKEp AJSl ONMEPAIMOHHBIX CHUCTEM

cemerictBa Microsoft Windows.

JUIst CTYJEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS CO3IaHBI
cCHenuaibHble YCIOBHUS [UIsl NOJIydeHHs oOpa3oBaHMs. B 1Lensx JOCTYyNHOCTH
NOJlydYeHUsl  BBICIIErO0 OOpa3oBaHMsl 1O  OOpa3oBaTEIbHBIM  IpOrpaMMam
WHBAIMJAMU M JIMIAMH C OTFPAaHUYEHHBIMH BO3MOXKHOCTSMU  3JI0POBbS
YHUBEPCUTETOM obecrnieunBaercs: 1. AJbTepHAaTUBHOW Bepcuel 0o(QUIMATbHOIO
caiita B cetn «/uTepHer» mna cnaboBumamux; 2. IlpucyTcTBHe accucTeHTa,
OKa3bIBAIOIIIETO 00YUYarOIIEMYCsl HEOOXOIUMYIO TTOMOIIIb; 3. {7151 MHBATUIOB U JIUIT
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI 10 CIyXy — XyOJMpOBaHUE BCIyX
CIOPaBOYHOM HH(OpPMALMKU O paclUCaHUM Y4YEOHBIX 3aHATUN; obecreyeHue
HaJJIe)KalllMMU 3BYKOBBIMH CpPEJICTBaMU BocIipousBeaeHus uHpopmauuu; 4. Jlns
VWHBAJIMIOB W JIMI C OIPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbsl, MMEOIINX
HapylIE€HUsT  ONOPHO-IBUraTEIbHOrO  ammapara, CO3[JaHbl  MaTepUalbHO-
TEXHUYECKHUE YCIOBUS OOECHeuMBaIOIINE€ BO3MOXHOCTh O€CIpEensiTCTBEHHOTO
JIOCTyIa 00yYaroluxcsi B yueOHblEe MOMENIeHUsI, 00bEKTY MUTAaHUS, TyaJeTHbIC U
JIpyrue TOMEIIEHUS YHUBEpPCUTETa, a Takke NpeOblBaHUS B yKa3aHHBIX
NOMEIICHUX (HAJIU4YHe PACIIMPEHHBIX IBEPHBIX IPOEMOB,

MOPYYHEH U IPYTUX MPUCIIOCOOTICHUN
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JUACT NBMEHEHUI (JIONTOJTHEHUI)

B pabouyro nporpammy 1o aucuurummHe «IIpouecchl u anmapaTbl XUMHYECKON
TEXHOJIOTUWY TI0 HarnpaBiieHuto moAroToBku 18.03.01 — «Xumuueckas
TEXHOJOTHs»; Tpoduih « TexHonorus u nepepaboTKa NOTUMEPOB)» Ha

y4eOHBIN TOJ

IlepeyeHb BHOCMMBIX

Nen/m Jaement (nynxr) PIIJL U3MeHeHUH (T0noJIHeHuil)

IIpumeyanue

OOcyxxneHa ¥ pEeKOMEHJI0OBaHa Ha 3acefaHuu Kadeapbl OpraHu4ecKoi

XUMHH M BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN MPOTOKON Ne or " "
20 T
3aBemyromuii kadeapoi HO.A.Mankannyes.
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