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

Heabio kypca «JlomogHUTENbHBIE TJIABBI TMPOLIECCOB U  alllapaToB
XUMHUYECKON TEXHOJIOTUMN SIBIISICTCS] MOJTOTOBKA CTYJIEHTOB K CAMOCTOSITEIIbHOM
paboTe Ha XHUMHYECKHX MPEANPUITUSIX B KAueCTBE HMHXKEHEpa-TEXHOJIOra.
[IpennogaBanne Kypca «JlOMOTHUTENbHBIE TJIABbl MIPOLIECCOB M  aIlapaToB
XUMUYECKON TEXHOJOTHHM» TAKXKE CTABUT CBOEH ILEJbI0 COBEPLICHCTBOBAHUE
npodeCCUOHAIBHOM ~ TOATOTOBKM  OOydaromierocss B o0JlacTh  OOIIMX
3aKOHOMEPHOCTEH THUMOBBIX MPOLIECCOB M ammapaTypbl ISl UX peaiu3alid BHE
3aBUCHUMOCTH OT MX MECTa B KOHKPETHOM TEXHOJOTMYECKOW IEMOYKE, a TaKKe
ONTUMHU3AIMK  YCIOBHM TMPOBEICHUS MPOLECCOB M HUX anmapaTypHOro
odopMIICHHUSI.

3amayamm Kypca SBIISIIOTCS TEOPETHYECKOE M MPAKTHYECKOEe 0OOCHOBAHUE
TEXHOJIOTUYECKUX MPOIECCOB, METOJbl MX pacuera, a TaKKe pacyeT U BBIOOD
amnrapaToB U MAIlIMH JIJIsi OCYIIECTBICHHUS JAaHHBIX MTPOILIECCOB.

OnHolt M3 caMbIX XapaKTEPHBIX OCOOCHHOCTEM COBPEMEHHOrO JTama
pa3BUTHS HApPOJHOTO XO3SMCTBA SIBISETCS €r0 BCECTOPOHHSS XUMH3ALUS,
MPEACTaBIAIONIas CcO0OM IIMPOKOE WCIOJIb30BAHUE B BEAYIIMX OTPACISIX
MPOMBIIICHHOCTH M CEJIbCKOI0  XO3fHCTBA XUMHYECKHUX MPOAYKTOB U
MaTepualioB, BHEJIPEHNE HOBBIX TEXHOJIOTMYECKHX MpoleccoB. B cBsizum ¢ 3TuM
M3YYEHHE XHUMHWYECKOM TEXHOJOTMM KaK HayKM O METOJaxX U CpEeACTBax
yIpaBieHUs] TEXHOJOTMYECKUMH TMPOIIECCAaMU B MPOMBIIUICHHOCTH TPUOOpETaeT
JUIS. MTHKEHEPOB-TEXHOJIOTOB 0Cc000€ 3HaueHue. TeopeTudeckoi OCHOBOM Kypca
ABysieTcsa Kype " JlONMONMHUTENBHBIE TIaBbl MIPOLIECCOB M allapaTOB XUMHUYECKOU

TexHojiorua "

, KOTOpBII TMO3BOJISIET MPOAHAIU3UPOBATh M PaccuUTaTh MpPOLECC,
HalTU caMble BBITOJIHBIE €r0 apaMeTphl, pa3padoTaTh U pacCUUTaTh amnmnaparypy,
HEOOXOAMMYIO Ui MPOBEINEHUs 3TOro Impoiecca. BOT mouemy 3TOMYy Kypcy
OTBOAMTCS Ba)KHAsl POJIb B BBHICIIIEM 0Opa30BaHUMU.

B nmponecce wu3ydyeHHMs Kypca CTYAEHT JOJDKEH YCBOUTb OCHOBHBIE
INPUHIUIOBl aHAJW3a MEXaHu3Ma IIpolecca, MPOTEKAIMEr0 B XUMHYECKOM
IPOU3BOJCTBE, BBIIBUTH OOIIME 3aKOHOMEPHOCTH MPOTEKAHUS IPOIIECCOB B
anmapaType XMMHYECKHUX MPOU3BOJCTB. Y CTYAEHTa JOJKHA OBITH cPOpMUpPOBaHa

COBOKYITHOCTb HAaBBIKOB H 3H8.HPII>'I, IMO3BOJIAIOIIHUX €MY AOCTATOYHO TOYHO
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OPHUCHTHUPOBATLCA B BI>I60p€ OINITUMAJIBHOI'O IIYTH pacdcTa OCHOBHBLIX aIlllapaTOB

XUMHYECKOU IMPOMBIIIJIICHHOCTH,

KBATM(PUIIMPOBAHHO pEUIaTh BOMPOCHI

HCIIOJIB30BAHUA B PA3HBIX OTPACIIIX XUMHUYCCKUX IIPOU3BOJCTB.

]_IeJII/I OCBOCHHUA JUCHUIIIMHBI

HCJ'II/I OCBOCHM JUCHUITIINHBI
((I[OHOJIHHTCHBHI)IE? T'JIaBbI
IMpOoHCCCOB U aIlIapaToB
XUMHYECKOUN TEXHOJIOTHUM

emn

dopMupoBaHUE CIOCOOHOCTH
MOHUMATh (PU3UKO-XUMHUUYECKYIO
CYILIHOCTb IIPOLIECCOB U
WCITOJIb30BaTh OCHOBHBIC 3aKOHBI
MPOTEKaHUS XUMHUKO-
TEXHOJIOTHYECKHX MTPOIIECCOB B
KOMITJIEKCHOW TTPOU3BOICTBEHHO-
TEXHOJIOTHYECKON JeATEITbHOCTH

HOI[FOTOBK& BBIITYCKHHUKOB K
npou3@00€m€€HHO-me)CHOJZOZMUQCKOZ:Z
ACATCIBHOCTH B 001aCTH XUMHYCCKHUX
TGXHOHOFHﬁ, KOHKypeHTOCHOCO6HI>IX Ha
MHUPOBOM PBIHKC XUMHNYCCKHUX TEXHOJIOTHUH.

dopmupoBaHUE CITOCOOHOCTH
BBITIOJIHATH HEOOXOIUMBIE
(bU3BUKO-XUMUYECKHE U
TEPMOJIMHAMHYECKHE PACUETHI
OCHOBHBIX MAPaMETPOB XUMHUKO-
TEXHOJIOTUYECKHX MPOIIECCOB Ha
OCHOBE METOIOB TPOIECCOB U
anrapaToB XMMHYECKON
TEXHOJIOTHH

[ToaroroBka BbIITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JESATETLHOCTH B 00JIACTH XUMUYECKUX
TEXHOJIOTU, KOHKYPEHTOCTIOCOOHBIX Ha
MHPOBOM PBIHKE XUMUYECKUX TEXHOJIOTUH .

@opMHUpOBaHUE TBOPUYECKOTO
MBIIUIEHUS, 00bEIUHEHNE
byHIaMEHTAIBHBIX 3HAHUN
OCHOBHBIX 3aKOHOB U METOJIOB
pacy€ra XUMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB U
MPOBENCHUS (PUBUKO-XUMUYECKUX
MCCIIEIOBAHUM, C TIOCJIEAYIOLIEH
00paboTKOM U aHAIU30M
pE3yIbTaTOB UCCIENOBAHUN

HOI[FOTOBKa BBIITYCKHHUKOB K HAY4YHbIM

UCCIe008AHUAM M pCIICHUA 3aa4, CBA3aHHBIX

¢ pa3paboTKoi

WHHOBAIMOHHBIX METOJIOB CO3IaHUs
XUMHUKO-TEXHOJIOTHICCKUX
IIPOILIECCOB, BEIECTB U MAaTEPHAJIOB

DopMUPOBAHNE HABBIKOB
CaMOCTOSTEIIBHOTO MPOBEICHUS
TEOPETUYECKUX U
AKCIIEPUMEHTAIIBHBIX
WCCJIEIOBAaHMM B 001aCTH
IPOLIECCOB U amIapaToB
XAMHUYECKUX TEXHOJIOTHUM

IToaroroBka BBITYCKHUKOB K
camooOy4enuio u HempepbIBHOMY
po¢heCCUOHATIBHOMY
CaMOCOBEPILIEHCTBOBAHUIO




2. Mecto aucuumiuebl B ctpykrype OIIOII BO

HuctuminHa — «JlomogHUTENbHBIE  TJIaBbl  MPOLIECCOB W amlapaToB
XUMUYECKON TEXHOJOTUW» OTHOCUTCA K OOSI3aTENhHOM MOJIYJIM HANpaBICHUS,
broka 1 «lucuuniauael (MOAyYJH)» OCHOBHOW 00pa3oBaTebHON MPOrpaMMbl IO
HamnpaByieHut0 1moArotroBku 18.04.01 «Xumuueckas TEXHOJOTHS», MPOGUIb
«Texnomorusi W mepepaboOTKa TOJIUMEPOB», W MPEAINOJAraeT IMOIydeHUE
CTYJI€HTaMU TPO(PECCHOHANBHBIX 3HAHWM, YMEHUNW M HAaBBIKOB B Pa3IUYHBIX
obnacTsax mpodeccuoHanbHOW naearenbHOCTH. OHa 00BEeIWHAET OCHOBHBIC
paszensl  TMPOIECCOB W amnmapaToB XUMHUYECKOHW TEXHOJOTHH, HWMEIOIINE
CYIIIECTBEHHOE 3HA4YeHUE JUIsl (DOPMUPOBAHMS €CTECTBEHHO-HAYUYHOT'O MBIIIICHUS
CTIEIUATTHCTOB-XUMHUKOB.

JlanHast yyeOHasi mporpaMMa Y4YUTHIBAa€T B3aUMOCBSI3b U MPEEMCTBEHHOCTD
JTUCITUTIINHBI C IPYTUMHU OOIIETEOPETHUCSCKIUMH U CIICITUATBHBIME TUCIIUTLTAHAMU.
[TpenMeTsl, KOTOPBIE U3YYAIOTCS Ha MPEIbIAYIIUX Kypcax W Ha 3HAHUE KOTOPBIX
ONMHMpaeTcsd AUCIUIUIMHA «J{ONMOJHUTENbHBIE TJIaBbl IPOIIECCOB M aIIapaToB
XUMHUYECKON TEXHOJIOTUMY»: MaTeMaTuka, nHbopMaTHka, (pu3rka, HeopraHudeckas
XUMUS, OpraHuyYeckass W aHaJuTHYeCKas XHMHH, HWHXEHepHas rpaduka u
HayepTaTesbHas FeOMETPHSI.

[Ipn u3ydeHUM yKa3aHHBIX AUCHUIUVIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHbIC» 3HAHHS, YMEHHUS, ONBIT W KOMIICTEHIIUH, HEOOXOAMMBIC IS
YCHEIIHOTO OCBOCHUSI JAUCIUIUIMHBI «JlOTIOTHUTENbHBIE TJIaBBI TPOIECCOB U
anmnapaToB XUMHUYECKON TEXHOIOTHUI
B pe3yibTaTe 0CBOCHUS TUCUMILIMH (IPEPEKBU3UTOB) CTYAECHT I0JIKEH:
3unamo:
® OCHOBHBIC MOHSATHS U METOJIBI MAaTEMAaTHUECKOTO aHaIM3a, JTWHEHHOW anreOpsl,
JUCKPETHON MaTeMaTWKH, Teopuu audQepeHIMaNIbHBIX YpaBHCHUH, TEOpUU
BEPOSITHOCTEM W MaTEMaTHYECKOM CTAaTUCTHKH; OCHOBHBIE MaTEMaTHYCCKUE
METO/IbI peIeHus MPodeCCHOHAITBHBIX 3a71a4;

e noHsATHE WH(MOpPMAIHU, OOIMEe XapaKTEPUCTHKHU IMPOIECCOB cOopa, mepenayw,
0o0pabOTKM ¥ HaKOIUIEHWS WHQPOpPMAIUU, TPUHIHUIBI AITOPUTMHU3ALUA |
IpPOrpaMMUPOBAHMS, OJUH M3 SI3bIKOB MPOrPaMMHUPOBAHHUS, MPOrpPaMMHOE
oOecrieyeHue U TEXHOJOTMU MPOrpaMMHUPOBaHUs, MH(GOPMAIIMOHHBIE CUCTEMBI

(MC), anroput™bl MHGOPMALIMOHHBIX MMOUCKOB, KOMIIbIOTEPHBIE CETH, OCHOBHBIE
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TUIIBI TIPOTOKOJIOB KOMIBIOTEPHBIX CEeTeH, TiobanmbHyl0 ceTh Internet wu
KOMITBIOTEPHYIO rpaduKy;
® 3aKOHbI HbI0TOHA U 3aKOHBI COXPAaHEHUSI MACCHI U SHEPTUH, DJIIEMEHTbl MEXaHUKHU
JKUJIKOCTEM M Ta30B, OCHOBHBIC 3aKOHBI TEPMOJMHAMHUKH, CTATUCTUYECKUE
pacnpeneneHus, 3aKOHbI 3JIEKTPOCTATUKHU, BOJTHOBBIE ITPOLECCHI, TEOMETPUUECKYIO
M BOJHOBYK)  OIITHKY, OCHOBBI ~ KBAaHTOBOM  MEXaHUKH, CTPOEHHUE
MHOTOJJICKTPOHHBIX aTOMOB, CTPOEHHUE spa, KIACCH(UKAIUIO 3IIEMEHTAPHBIX
YaCTHII;

® OCHOBHBIE OCOOCHHOCTH ChIPHEBBIX peCypcoB (Bojia, HEQTh, ra3, Topd, pyJaHbIE U
HEpYyAHBIC MaTepHasbl, BO3AYIITHAS CpelIa), OCHOBHBIE CITIOCOOBI X MEepepadOTKH 1
MOATOTOBKH, BIUSHHE MIEPEPaOOTKH Ha OKPYKAIOIIYIO CPEY;

® [ICPUOJMYECKYI0 CHCTEMY D3JIEMEHTOB, OJJIEKTPOHHOE CTPOCHHE aTOMOB U
MOJIEKYJI, OCHOBBI TE€OPUM XUMHUYECKOW CBSI3M B COCIUHEHUSX Pa3HbIX THIIOB,
CTPOEHHE BEIIECTBA B KOHJCHCHPOBAHHOM COCTOSIHUHM, XMMHUYECKHE CBOMCTBA
AJIEMEHTOB PA3JIMYHBIX TPYII MNEPUOAUYECKONM CHUCTEMBI W HX BAXKHEUIIMNX
COCJIMHECHUH; PACTBOPBI U MX CBOWCTBA; PABHOBECHUE B PACTBOPAX; OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMU; CKOPOCTh U MOPAIOK XUMUYECKUX PEAKIIHM;

e KijaccuuKalMioo, CTPOCHHE U HOMEHKJIATypy OCHOBHBIX OpPraHUYECKUX
COCJIMHEHUH, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHECHUM;
ONPEAECICHUE PABHOBECHS U CKOPOCTH XMMHYECKHX PEAKIM, OCHOBBI KaTalln3a
OpPTraHWYECKUX PEAKLINN;

® DJIEMEHTHBIA, MOJICKYJSPHBIA W (Ha30BBIA aHaNU3, CIOCOOBI BBIPAKECHHUS
KOHIICHTpAallui U CcOCTaBOB (a3, OCHOBHbIE METOJbl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJW30B, MPUHIUIIE (PU3UKO-XUMHUUYECKHUX METOJIOB aHAJIM3a:
ONTHYECKHE, DICKTPOXUMHUUYSCKUE, XPOMATOIPAPUISCKUI aHATU3bI;

® OCHOBbl  XMMHMYECKOM  TEPMOJMHAMUKH: Hayajla  TEPMOIAWHAMUKH,
TEPMOJUHAMHUYCCKUI TOTEHIIMal W OOIIMe YCIOBUS TEPMOIUHAMUYECKOTO
paBHOBECHUSA, TEPMOJAMHAMUYECKHUE CBOMCTBA Ta30B; OCHOBHBIE  3aKOHBI
MeK(pa3HOro paBHOBECHSI OMHAPHBIX CUCTEM, XUMUYECKOE PAaBHOBECHUE;

® OCHOBBI TEPMOJIMHAMHKH TIOBEPXHOCTHBIX SIBJICHHUM: aJCOpOIMH, CMadUBaHMS,
KalWUISPHBIX SIBJICHUW, aJre3ud, KOre€3WH, CBOWCTBA MOBEPXHOCTHO-AKTUBHBIX
BEIIIECTB; AJICKTPOKUHETHYCCKUE SBIICHUS; KJIACCH(PUKAIIUIO TUCIICPCHBIX CHCTEM
MU UX OCHOBHBIE  CBOMCTBA, YCTOMYMBOCTb  JIHCHEPCHOCTb  CHCTEM:

CEeIMMEHTAI[MOHHAs] W arperaTuBHasl YCTOMYHMBOCTb, CTPYKTYpOoOOpa3oBaHUE B
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JVCIIEPCHBIX CUCTEMAaX, OCHOBHBIE PEOJIOTMYECKHE CBOMCTBA CTPYKTYPUPOBAHHBIX
CUCTEM;

e 1100aNbHbIE MPOOJIEMBI SKOJOTUH, MPOMBIIIICHHBIE BRIOPOCH B OKPY>KAIOIIYIO
cpemy, TBEPAbIE NPOMBILUIEHHBIE OTXOAbl, MPEICTABICHUA O MPEACIbHO-
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 I€OMETPUU: IIJIOCKUE 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
yepTexen neranedl U cOOPOYHBIX €IWHHUIL, OCHOBHBIE HAJANMUCU U OOO3HAYEHUS;
IUIOCKUE M  AKCOHOMETPUYECKHE H300paKEHHsI; YCJIOBHBIE  HM300paKeHUs
COEIMHEHMH JeTaniell: pe3b00BOE COEIMHEHUE, COEIMHEHUE CBAapKOW; TpeOOBaHMs
K pabouum
yepTeXaM HU3JeNui, K COOpPOYHBIM dYepTeKaM W uepTekaM OOIIero BHJIA;
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 YPABHEHUMN IBUXEHUS MaTEPUATBHOU
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 XapPAKTEPUCTUKHU TBEPIBIX TEN IMPHU PACTSIKEHUH U
COKaTHM: 3aKOH ['yKka, OCHOBHBIE BUIbI JeOpMALIMil U JOMYCTUMbIE MEXAHUYECKHE
HaIIpsDKEHUS; OCHOBHBIE METOABI pacuy€ra Ha MEXAHUYECKYI0 IIPOYHOCTH
OTACJBHBIX Y3JIOB M JIETAJIE MAIIWH: ONOp, KOPIIYCOB aIllapaToB, HATPYKEHHBIX
BHYTPEHHHUM WJIM BHEIITHUM U30BITOYHBIM JIaBJICHUEM;

® MPUPOAY DJIEKTPUUYECKUX TMOJEH M HX OCHOBHBIE CBOMCTBA; IEPEMEHHBIE H
IIOCTOSIHHBIE TIOJIsl, OCHOBHBIE 3aKOHBI, ONMCBHIBAIOIIME CBOMCTBA IOJEMH;
YCTPOMCTBO M NMPUHLHUIIBI pabOThl CHHXPOHHBIX U ACMHXPOHHBIX 3JIEKTPUUYECKHUX

JIBUTATEJICH; IIEKTPUYECKUE U3MEPEHUS U TPUOOPHI;



® 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 XHMHUYECKOM MAaIIMHOCTPOCHUH; KIAcCU(UKAIUIO
KOPPO3UOHHBIX MPOLECCOB, XUMUYECKYI0 M DJJIEKTPOXMMHUYECKYI0 KOPPO3UI0 U
OCHOBHBIE CIIOCOOBI €€ MPEAOTBPALLECHUS;

® OCHOBBI U 3a/1aud METPOJIOTMH; OCHOBHBIE IMOHSTHS, CBSI3aHHBIE C OOBEKTAMH
U3MEPEHUN PpA3JIMYHBIX [ApPAMETPOB; OCHOBHBIC TIOHSTHUSA, CBS3aHHBIE CO
CPEACTBAMH W3MEPEHHI; OMNpPENEJICHHE NOHSATUSA IOTPEINIHOCTH HW3MEPEHUN U
OCHOBHBIE UCTOYHUKHU ITOIPEIIHOCTEN; ONPEIEICHNE MHOTOKPATHOI'O U3MEPEHUS U
OCHOBHBIE ~QJITOPUTMBbI OOpPaOOTKM MHOTOKPATHBIX H3MEPEHHUI; OCHOBHbBIE
noJiokeHus 3akoHa P® 06 obecnieueHnu eMHCTBA U3MEPEHU;

® OCHOBHBIE (DU3UUECKUE BEJIMYMHBI U UX TIPOU3BOJIHBIE; BHECUCTEMHBIE €TUHULIBI
U3MEPEHU (PU3NYECKUX BEIMYMH, OCHOBHBIE CHUCTEMbl EIAMHHI] H3MEpPEHUI
¢uznueckux BeaMYMH U cucteMy u3MmepeHuit CU; OCHOBHbIE IpaBuiia
ucnoabs3oBanus cucrembl CU Ha Tepputopun PO;

Ymemo:

® NMPOBOAMTH aHaIU3 (DYHKIIMM, pelIaTh OCHOBHBIEC 3a/1a4l TEOPUU BEPOATHOCTH U
MaTeMaTU4ECKON CTaTUCTHKHU, pearb YpaBHEHUS 51 CUCTEMBI
mudpepeHInanbHbIX YpaBHEHUH TMPUMEHUTEIBHO K pealbHbIM MPOLECCaM;
NPUMEHSATh MATEMATUYECKUE METO/IbI ITPU PEIIEHUH TUIOBBIX MPO(ECCHOHATBHBIX
3aj1ay;

e padoTaTh B KAUECTBE IOJIb30BATENS IEPCOHATBHOIO KOMIIbIOTEPA; MOIb30BATHCS
pPa3JIMYHBIMUA  ONEPALMOHHBIMU  CUCTEMaMH; MCIOJIb30BaThb HA  IIPAKTUKE
pa3iuyHble BHEIIHME HOCUTENIM AJii OOMEHa JAHHBIMH MEXAYy KOMITbIOTEpaMu;
MCIIOJIb30BaTh OCHOBHBIC UYWCJICHHBIE METOJBl PELICHUS MATEMAaTHYECKUX 3a/ad;
UCIIOJIb30BaTh ~ HEKOTOphlE  HamboJiee  4YacTo  NPUMEHSEMble  SI3BIKU
POrpaMMUPOBaHMs; padOTaTh C MPOTPAMMHBIMU CPEACTBAMHU PacyETOB OOILEro
Ha3HA4YeHMs];, MCIOJIb30BaTh M NPUMEHATh HA NpPaKTHKE Hauboyiee H3BECTHbHIE
OTNEpaliOHHBIE CHUCTEMBI M1 O(OPMIICHUS M PENaKTHUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB; UCIIOJIb30BaTh Pa3inyHble rpad)uyecKue peJakTophbl ISl TOCTPOEHUS
rpaduKoB, M300paKEHUM u
YEPTEKEH;

¢ pCHIaTb THIIOBBIC 3aJadd, CBsA3AHHBIC C OCHOBHBIMH pa3aciiaMu (1)I/IBI/IKI/I,
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WCIIOJIB30BaTh (PU3MYECKHE 3aKOHBI TPU aHAIW3€ M PEIICHHH BOMIPOCOB,
CBSI3aHHBIX C PO(HECCUOHATBLHOM J1eATENbHOCTBIO;
® BBLITIOJIHATH OCHOBHBIE XUMHUUYECKHUE OTEpallid, ONPEEIsATh TEPMOIMHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKIM U PAaBHOBECHbBIE KOHIICHTPALUU BEIIECTB,
MCIIOJIB30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKUE CIIPABOYHbIC
JTAHHBIC U KOJIMYECTBEHHbIC COOTHOIIICHUSI HEOPTAHUUYECKON XUMHUU MPU PEUICHUU
npoecCHOHANTBHBIX 3a/1a4;
e BpIOpaTh METOJA pEUICHUS aHAJIUTHYECKOM 3aJauyd KadyeCTBEHHOIO W
KOJIMYECTBEHHOTO aHAIN3a Pa3IUYHBIX XUMUYECKUX COCIMHEHUNA U MEXaHUYECKHUX
cMecel;
Bnaoems:
® METOJIaMU MPOBEACHUS (PU3UUECKUX U3MEPEHUM, METOJaMU KOPPEKTHOUN OIIEHKH
MOTPEIIHOCTEN MPU MPOBEACHUN (PU3UUECKOTO SKCIIEPUMEHTA;
® TCOPETUUYECKUMU METOJaMU OMHCAHUSI CBOMCTB MPOCTHIX U CJIOKHBIX BEIECTB
Ha OCHOBE AJICKTPOHHOTO CTPOCHHUSI UX aTOMOB M IOJOXKECHUSI B MEPUOAUYECCKON
CHUCTEME XUMUUYECKUX DJIEMEHTOB, SKCIIEPUMEHTAIbHBIMU METOJIaMH OIpEICICHUS
(U3UKO-XUMHUUECKHUX CBOMCTB HEOPTraHUUECKUX COCIMHEHUI;
® HaBbIKAMU IMPOBEJICHHUS CAaMOCTOSITEIBHBIX pPACUYETOB M MPOCKTUPOBAHUS
PAa3IMYHBIX MEXaHUYECKUX YCTPOUCTB U U3ICIIHUM.

B pe3ynbrare ocBO€HUS NUCHMIUIUH (MPePeKBU3UTOB) 00yJaeMblil JOHKEH
o0Janath onpenaeaeHubIMu oowexyromypuvimu (OK) u oowenpogheccuonanvHvimu

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

OIIK-4 Crnoco0eH o0ecnie4uTh IPOBE/ICHHE TEXHOJI0THYECKOro npouecca,
HCIO0JIB30BATh TEXHHYECKHE CPeACTBA VI KOHTPOJISI IapaMeTPOB TeXHOJIOTHYeCKOro
npouecca, CBOMCTB ChIPbs M TOTOBOM NMPOAYKLIMH, OCYILIECTBJIATH H3MEHEHUEe IapaMeTPoB
TeXHOJIOTHYeCKOr0 NMpouecca Npu M3MEHEHUH CBOMCTB ChIPbA

OIIK-4.1 HcnoJsb3yeT TeXHHUYECKHE CPEACTBA VISl KOHTPOJIA IapaMeTpoB
TeXHOJIOTHYEeCKOI0 Mpouecca, CBOMCTB ChIPbs M TOTOBOM NPOAYKIMH

OIIK-4.2 Buaapeer cnoco0aMu HAXOKAEHHUS ONTUMAJIBLHBIX pellieHUi NP CO3IaHUU
NPOAYKIHH C Y4eTOM TPeOOBAHHIl Ka4eCTBA, HAIe’KHOCTH M CTOMMOCTH, 2 TAK’Ke CPOKOB
HCIIOJIHEHHUS1, 0€30IIACHOCTH KU3HEAeATEJbHOCTH U IKOJIOTHYeCKOH Y1 CTOThI

® KyJbTYPOU MBILIJIEHUS, CHOCOOHOCTBIO K 00OOIIEHNIO, aHAJIM3Y U BOCIPUSATHIO
uH(pOopMaIuu, NOCTAaHOBKE 1I€JIM U BHIOOPY MyTeH €€ TOCTUKEHUS;

® YMEHUEM JIOTMYECKHM BEPHO, ApPryMEHTHUPOBAHO, KOPOTKO M SICHO CTPOMTH
YCTHYIO U IIMCBMEHHYIO pe€db, CIIOCOOHOCTBIO JIOTUYECKM IPABWIBHO O()OPMUTH

PE3YyJIbTAThI MBIIIIJICHU
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® JCIOJb30BATh OCHOBHBIE MOJOKEHUS U METOJAbl COLMAIBbHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYYHbIX M SKOHOMHUYECKHMX HAyK MpPHU PEIIEHUU COLUAIBHBIX H
npo(heCcCUOHANIBHBIX 3a7ay;

e paboTaTh ¢ UH(OpPMALMEN B INI00ATBHBIX KOMIIBIOTEPHBIX CETHX;

®TIOHUMATh POJIb OXPaHbl OKPYKAIOIIEH CPebl U PALMOHAIBHOTO UCIIOIb30BAHMS
IPUPOJIHBIX PECYPCOB JJIS PA3BUTHUS U COXPAHEHUS LIMBUIN3ALINN;

®BJIAJICTh OJJHUM M3 UHOCTPAHHBIX S3bIKOB HA YPOBHE HE HM)KE Pa3rOBOPHOIO;

® 1CNOJb30BaTh 3HAHUS O COBPEMEHHOM (PU3MUECKOHM KAapTUHE MHpa,
IIPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA IS
NIOHUMAaHUS OKPY’KAOIIET0 MUPA U SBJIICHUN IPUPOJIBI;

®  CIOCOOHOCTBIO M  TOTOBHOCTBIO  MCIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUUIUIMH B CBOEH NPO(EeCCHOHANIbHON JAEATEIbHOCTH,
OPUMEHATH  METOJbl ~ MaTeMAaTHUYeCKOro  aHaju3a M MOJEIHMPOBAHUA,
TEOPETHUYECKOT0 U SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHNUS;

® NCIIOJNB30BAaTh 3HAHHUS O CTPOCHHM BELIECTBA, NMPUPOJIE XMMHYECKOW CBSA3U B
pa3NUYHBIX KJIAacCaX XUMHUYECKUX COCAMHEHWH Ui TIOHMMaHHUs CBOMCTB
MaTepuaJioB W MEXaHW3Ma XUMHUYECKHX I[POLECCOB, MPOTEKAIIINX B
OKpPYXaroIleM MHPE;

® [OHMMATh CYIIHOCTh W 3HauyeHue HMH(POpPMAIMM B Pa3BUTUU COBPEMEHHOIO
UH(OPMAITMOHHOTO OOIIECTBA;

® OCHOBHBIMH MeETOJaMU cOOpa M TOJY4YEHHUs, XpaHEHUs U MepepadboOTKH
uH(popMaIMU, UMETh OINpeAeEHHbIE MNPOPECCUOHAIbHbBIE HABBIKM pPaOOTHI C
NEPCOHAIILHBIM KOMIIBIOTEPOM;

® JCHOJB30BaTh HEOOXOJUMbIE HOPMATUBHBIE JOKYMEHTBHI IO KadecTBY

CTaHJapTU3AIMHU U cepTU(UKALIUK B CBOEH MPOPECCUOHAIBHON JEATEIIbHOCTH.

3. TpedoBanusi K pe3yJbTaTaM O0CBOEHHUS TUCIHUILINHBI.
B pe3yibTaTe 0CBOCHHUS TUCIUTIIMHBI CTYACHT JIOJDKCH:
3namep:
® OCHOBHI TCOPUH TIEPEHOCA UMITYJIbCA, TEIJIa M MacChI;
® OCHOBHBIC TPHHIIMIIBI MaTeMAaTHYECKOTO OIMCAaHUS IPOIECCOB W ammnapaTroB
XUMUYECKAX TEXHOJIOTHHA, OCHOBHBIC TPHUHIIUIBI M METOJBI MOICIUPOBAHUS
XUMHUKO-TEXHOJOTHICCKUX TPOIECCOB, BKIIOYAs MaTeMaTHYeCKoe U (U3HUCCKOE

MOJIEJTMPOBAHME, B T.4. OCHOBBI TEOPUU 0O0OIIEHHBIX TIEPEMEHHBIX;
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® OCHOBHBIE (PM3UKO-XUMUYECKHE M TEPMOJUHAMHYECKUE CBOWCTBA KUIAKOCTEH,
ra3oB U TBEPABIX TEJI, OCHOBHBIC METO/IBI UX OMPEACIICHUS U PacuéTa;

® OCHOBHBIC YpPaBHEHHUS U 3aKOHOMEPHOCTH THAPOCTATUKA U TUIPOJUHAMUKH
KUJKOCTEH U Tra3oB;

® pe3yJbTaThl PEUICHUSI OCHOBHBIX YPABHEHHM THUIAPOCTATUKH U THUIAPOJUHAMUKH
NPUMEHUTENBHO K TMPUKIATHBIM HMX 3ajJadaM, BKIIOYasl MPOLECChl XpaHEHUs U
TPAaHCIOPTUPOBAHUS KUJIKOCTEH M Ta30B, OCHOBHBIC THIPABIMYECKUE PACUETHI,
YCTPONCTBA, MPUHIUIIEI PaObOTHI M METOAMKY TOI00pa HACOCOB W BEHTHIISITOPOB;
MPUMEHEHUE METOJIOB TEOPHUU TOJO0OMS TPH PEIICHUHM TPUKIATHBIX 3a/1a4
TUAPOANHAMUKY;

® TEPMOJMHAMUYECKHE OCHOBBI MIPOIIECCOB CKATHS Ta30B, HA3HAYEHHE MPOIIECCOB
CKaTHsl, MPUHIUITAATIBHBIE YCTPOUCTBA U MPUHIUIIBI paO0OTHl KOMIIPECCOPOB;

e [IeJIM, 3aJa4d, OCHOBHBIE METOJbl U PACU€T IMPOIIECCOB IMEpPEMEIIUBAaHUS B
KUIKUX CpellaX, OCHOBHBIC TUIThl KOHCTPYKIIUN MEXaHHMUYECKUX MEIIAJIOK;

e KjacCU(UKAIIMIO U  OCHOBHBIE  CBOWCTBA  HEOJHOPOJHBIX  CHCTEM,
KJIaCCU(DUKAIIMIO OCHOBHBIX METOJOB pa3/ieJICHUsI HEOJHOPOJHBIX CHUCTEM,
OCHOBHBIC TIPHUHIIUIBI pacdyéra TMPOIECCOB pa3/elieHUs, BKIIOYAas pPaCUEThI
MIPOIIECCOB pa3felieHus] OCaXACHUEM M (PUIBTPOBaHMEM; YCTPOWCTBO OCHOBHOTO
THUTIOBOTO 000PYIOBaHUS VISl pa3Ae/ICHUS] HEOTHOPOIHBIX CUCTEM OCAXKICHHEM H
(buIBTPOBaHKEM; OCHOBHBIE CIIOCOOBI HHTEHCU(UKAIIMK MPOIIECCOB pa3/ieICHUs U
NOBBIMICHUS YPPEKTUBHOCTH PabOTHI 000PYI0BAHUS;

® OCHOBHBIC XapaKTEPUCTHKU JIBIXKCHUSI KUJAKOCTEH W Ta30B B HEMOJBHKHBIX
MOPUCTHIX CpelaX U KaHallax;

® OCHOBHBIC 3aKOHOMEPHOCTH JIBIKCHUS ABYX(a3HbIX M MHOTO(]A3HBIX MOTOKOB;
® OCHOBBI TEOPHUH TIPOIIECCOB TEIUIONEPEHOCA, BKIOYAs TPOIECCHl TMepeaadn
TEIJIOTHI TETUIOMPOBOTHOCTHIO U KOHBEKTUBHOTO TEIIJIOOOMEHA;

® IIPUHIIAIIBI COCTaBJICHUS TEIJIOBBIX OalaHCOB, METOJIWKH pacdyéTa CTaTUKH H
KWHHETHKH TIPOIIECCOB TEIUIONIEPEHOCA, BKIIIOYAsl PACUEThl JBIKYIIUX CHIT U
CKOPOCTH MPOTEKAHUS MTPOLIECCOB;

® YCTPOWCTBO M pabOTy OCHOBHBIX THIIOBBIX KOHCTPYKIIMH TEMI000MEHHOM
anmapaTrypbl; OCHOBBI MPOSKTUPOBAHUS TEIUIOOOMEHHOW ammapaTypbl B CIOCOOBI
WHTEHCU(UKAIIMKM  MPOLECCOB  TEIIOOOMEHa;  XapaKTePUCTUKH  OCHOBHBIX
MIPOMBITIUICHHBIX TEIUIOHOCUTENEH; MPUMEHEHHE METOJIOB TEOPHH IMOA00US MpHu

pELICHUH PAKTUYECKUX 3a/1a4 TEII000MEHa;
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® OCHOBBI TEOPHUHU IMPOIIECCOB MACCONEPEHOCAa B CHCTEMax CO CBOOOJHOW W
HETOIBMYKHOU TMTOBEPXHOCTHIO KOHTaKTa (ha3, BKIIIOYAsk MPOIIECCH MacCOmepeHoca
MOJICKYJISIPHOM M KOHBEKTUBHOM auddy3ueit;

® OCHOBHBIC 33Jlaud CTaTUKHM MacCCOOOMEHHBIX IMPOIIECCOB, BKIIFOYAs MPHHITUTIBI
COCTaBJICHUS] MaTepPHAIbHBIX 0ajlaHCOB, OCHOBHBIC 3aKOHBI M pacuéT Mexda3zHOTO
TEPMOJIMHAMUYECKOTO PABHOBECHS, ABMXKYIIIMX CUJI POIIECCOB;

® OCHOBHBIE 33/1a4M M METOJbl pacu€Ta KUHETHKH MPOLIECCOB MaCCONEPEHOCA,
BKJIFOYAsl PACYETHI OCHOBHBIX KHHETUYECKHUX MTOKA3aTEIEN MPOLECCOB;

® [IPUHIIUNHAIBHOE YCTPOUCTBO MAaCCOOOMEHHBIX anmapaToB, OCHOBHBIE METOAbI U
MPUHIUIBI UX MPOEKTHOTO pacyéTa; MPUMEHEHUE METOJI0B MOJ00MS TIPU PEIICHUU
MPAKTUYECKUX 3a/1a4 MAaCCOOOMEHHBIX MPOIIECCOB;

® OCHOBHBIC METOJBI pacuéra JUaMeTpa M BBICOTHI KOJOHHBIX MacCOOOMEHHBIX
armapaTos;

® OCHOBHBIE CIOCOOBI ONTHUMHU3AIMA M TYyTH TOBBINICHUS 3(P(HEKTUBHOCTH
MacCOOOMEHHBIX IIPOIIECCOB;

Ymemo:

e OmpenensTb W  PACCUUTHIBATh  OCHOBHBIE  (DM3UKO-XHMHYECKHE U
TEPMOJUHAMUYECKHAE CBOMCTBA KUIKOCTEN U Ta30B;

® ONpEAENsATh U PACCUUTHIBATH THIPOJUHAMUYECKUE XAPAKTCPUCTUKU JIBUKCHUS
J)KUJIKOCTEH U ra3oB;

® DPACCUMTHIBATH THJIPABIMUYECKUE COMPOTHUBIICHUS MPOCTEHIIMX TPyOOIPOBOIHBIX
TUIPABIIMYECKUX CHUCTEM W OCHOBHBIX XHWMHKO-TEXHOJIOTMYECKHX alllapaTros,
OCYIIECTBIISITh TIOJI00P HACOCOB M BEHTWJITOPOB YISl MEPEMEIICHUS KUIKOCTEH U
rasoB,;

® [IPOBOJAUTH SKOHOMHUYECKUW aHAJIN3 THAPABINYECKUX CUCTEM;

® MPOBOJHUTH PACUYETHI OCHOBHBIX XapaKTEPUCTUK PA3MUYHBIX TEIIO0OMEHHBIX
MIPOIIECCOB, BKJIKOYAsl TEIJIOBbIC HArPY3KH TEIJIOOOMEHHBIX ammaparoB, ABUKYIINE
CHJIBI TIPOIIECCOB TeIlIonepeaadu, K03 GUIIMEHTOB TEIUIOOTAAYN 1 TEIIONEepEIayH;
® TPOBOJUTH TEIUIOBOM W KOHCTPYKTHUBHBIH pacdy€Thl TEMI00OMEHHUKOB
Pa3JIMYHOTO HA3HAYEHUSI, TPOBOJUTH UX TOBEPOUYHBIE PACUETHI;

e 1oaAOUpaTh HOPMAIM30BAHHBIE BAPUAHTHI KOHCTPYKIIUH TEMJI00OMEHHBIX

anmapaToB JJIsl pEUICHHs] MPAKTUYECKUX 334 TeTII000MEeHa;
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® IPUMEHATh BBIYUCIHUTENbHYI0 TEXHUKY JJI1 BBINOJHEHHUS MPOEKTHBIX 3ajad,
CBSI3aHHBIX C TMPOCKTUPOBAHMEM  AaIlllapaTOB [ MPOBEJACHUSI XHUMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB TEIIO- U MacCOIMEepPEeHOca.

Bnaoemu:

® HaBBIKAMU MPOCKTUPOBAHUS MPOCTEHIIMX TUMOBBIX aIMApaTOB XWMHYECKOM
MPOMBIIIJICHHOCTH, BKJIFOYAsi COCYJIBI M ammaparbl IS XpaHEHUS KUIKOCTEH W
ra3oB, TPYOOTPOBOAHBIC THUAPABIMYECKHE CHCTEMBI C IOAOOPOM HACOCOB U
BEHTWISITOPOB, a TaKXe TUIPOMEXaHUYECKOe OOOpYyJIOBaHWE [JIsi pa3jeieHus
HEOHOPOIHBIX CHUCTEM;

® HaBBIKAMH IIPOCKTUPOBAHUS TEIJIOOOMEHHOTO OOOpYAOBAaHHUS M aIlllapaToB IS
MIPOBEICHNS MACCOOOMEHHBIX MPOIIECCOB;

® METOJaMH ONTHUMH3ALUUA PEKUMHO-TEXHOJIOTUYECKUX IapaMETPOB IPOBEACHUS
TUTIOBBIX ~ XHMHKO-TEXHOJIOTMYECKHMX  MPOIECCOB W pabOThl  XMMHUYECKOTO

000pYIOBAHUS;

4. Conep:kaHue U CTPYKTYpa TUCHUTITIMHBI
Coaep:xxanue pa3aesoB JUCUUIINHbBI
B Tabmume 1 mnpuBomMTCS OMHMCAaHWE COACP)KAHWUS  JTUCIUTIINHBI,
CTPYKTYPUPOBAaHHOE MO pasesiaM, C yKa3aHHEeM MO0 KaXIOMYy pasneiy (OopMsl
TEKYIIero KOHTPOJsi: 3amura JiadbopatopHoi pabotsl (JIP), kommoxkBuym (K),

pyOexusbiit koHTposs (PK), rectuposanue (T).

OO6mmast Tpy10€MKOCTh JUCITUTUIMHBI COCTABJISET 7 3a4€THBIX eauHull (252 Jaca).

Taoauna 1. Conepkanue JUCHUIIUHBI « JJOMOJIHUTEIbHBIE TT1aBbl MPOLIECCOB U
arrnapaToB XMMHYECKON TEXHOJIOTUU»

Conep:xanue pa3aeaoB JUCUUIINHbBI

Ne HaumeHoBaHue Conepxanne pasaena ®opma
asze TEKYILETO
P pasnena yII
2 KOHTPOJIA
1 2 3 4
1 OcHOBHBIE XapaKkTepUCTUKa npoueccos | JIP, I3, K, T,
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3aKOHOMCPHOCTHU
MacCOOOMECHHBIX
IIpoLccCcoB

macconepenayn. CrocoObl BbIpaKEHUs
cocraBa ¢a3. Da3oBoe paBHOBECHE.
MarepuanbHplii  0ajgaHC  IPOIECCOB
Macconepeiayu. PaGouue JMHUY.
MonekynspHas nuddy3us u
KOHBEKTUBHBIN TIEPEHOC.
HuddepenunansHoe ypaBHEHUE
KOHBEKTUBHON auddy3un. MexaHu3mbl
MPOIIECCOB MaccomepeHoca. YpaBHEHUE
MaccoOTIayu. [TonoGHOE
npeoOpazoBanue  AuddepeHITnaIbHbIX
ypaBHeHHUH Maccomnepenoca. Kpurtepun
nonooust  AuQGy3UOHHBIX  MPOLIECCOB.
O60061eHHOE (KkpuTEepHaIbHOR)
ypaBHEHHUE.

DKCTpakius

OkctparupoBanue. CxeMbpl M anmaparsl
DKCTPAKIMOHHBIX  YCTaHOBOK. Pacuer
IpolLecca SKCTParupoOBaHMs TBEPABIX TEIL.
OkcTparupoBanue xuakocren. dazoBoe
paBHOBecue. CTaTHKa SKCTPAarupOBAHMUSL.
TpeyrosyibHbIE U MPSIMOYTOJIbHBIE
JHarpaMmel. Anmnaparypa
HKCTPAKIIMOHHBIX YCTAaHOBOK.

JP, 13, K, T,

AncopOrus

AncopOrusi. Crarudeckas U
JTUHAMHUYECKasi aKTHBHOCTh aJICOPOSHTOB.
N3oTepma a7ICOpOIIHH. N3oTepma
azcopoIum. Maccomnepenada npu
aacopomuu. Cxema u  amnmaparypa
aJICOPOITMOHHBIX ~ TIpoIrieccoB.  Pacder
azcopOepoB MEPUOANIECKOTO ICHUCTBUSI.

JP, 13, K, T,

Cymka

Cymika. Cratuka cymku. AOCONIOTHAS U
OTHOCHUTEJIbHAs BJI&KHOCTD rasa.
Junarpamma [-X COCTOAHUS BJIAXHOTO
BO3/yxa. MarepuanbHbli U TEIJIOBOU
OanaHT BO3IYIITHOM CYIIMJIKH.
Omnpenenenue YAEIBHOTO pacxona
BO3/yXa M Temia Mo jauarpamme [-X.
BapuanTsl nporniecca CyIkH.

Cymka. Kwuneruka cymku. CKOpOCTh
CYLIKH MPU MOCTOSSHHOM U IMEPEMEHHOM
BJIArOCOJIEP’)KaHUM CYHIMJIBHOTO areHTa.
KoHCTpyKIIMu Cymmiok

JIP, 13, K, T,

Kpuorexnonorus

OcHOBBI KPUOXUMHUH. [Tomyuenue
HCKYCCTBEHHOTO  Xxoyiona. dusuueckue
OCHOBBI TOJIyUYE€HUSI HU3KUX TEMIIEpaTyp.

JIP, 13, K, T,
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S-T muarpammbl. PabGoume BemecTBa
XOJIOAWIBLHBIX MAIIUH U XJIQJOHOCHTEIH.
Cxembl XOJIOIMIBHBIX MaIlIfH.
AOCOpOITMOHHBIC XOJIOIUIBHBIC MAIIIWHBI.
OkcTpakuus B CxkmkeHHOM CO»

6. Hounbii 00MeH

OU3UKO-XUMHYECKHE OCHOBBI HOHOOOMEHHBIX
MPOIIECCOB: KAaTHOHHBIM W AHWOHHBIA OOMEH,
paBHOBEeCHE IIPH HMOHOOOMEHHBIX TIPOIIECCaX.
OO011ue cBeeHU 0 KHHETHKE HOHHOTO OOMeEHa.

JP, 13, K, T,

7. | Kpucramnuszanus

Ormpenenenre mporecca KpUCTAUIM3ALUN U
MPAKTUYECKOE MIPUMEHEHUE MPOIIECCOB.
Tepmonunamuka paBHOBeECHs npu
KpUCTAJUIM3allMM B SKUAKUX pacTBOpax |
JUarpaMMbl paBHOBECHS MExay ¢dazamu: map-
JKUAKOCTh-TBEPAOE TeNo. MarepuaibHbIl U
TEIJIOBOM OajlaHChI MPOIECCa KPUCTAIUIU3AIUH.

JP, 13, K, T,

8. | MeMm0OpanHbie
METO/IbI
pazzieneHus

DU3NKO-XUMUYECKUE OCHOBBI MIPOLIECCOB
MaccollepeHoca  4Yepe3  IOJYNPOHUIIAEMbIe
neperopoaku. Knaccudukanus MeMOpaHHBIX
IIPOLIECCOB (oOpatHbIii ocMoc,
ynbTpaduIbTpalus, AUalu3, SJIEKTPOJUAIN3 U
np.). IlpakTudyeckoe npuMeHeHHE MEMOpPaHHBIX
MPOLIECCOB  pa3lielieHusi B COBPEMEHHOIl
XUMHYECKON TEeXHOJIOTHU

HP) !Z[39 K) T’

B rpade 4 npuBogsaTcs miianupyemsbie (hOpMbI TEKYIIETO KOHTPOJIS: 3alllUTa

nabopatopHoit pabotsl (JIP), Beimonnenne xypcoBoro mpoekrta (KII), kypcoBoii

pabotsl (KP), pacuetno-rpaduueckoro 3amanus (PI'3), nomammuero 3amanus (/13)

Hanucanue pedeparta (P), scce (3), komnokBuyM (K), pyOexnsiii konTpois (PK),

tectupoBanue (T) u T.1.

CprKTypa JUCHMILIMHBI- 5 32a4€THBIX ¢NHUII

Bun pabotsr Cemectp Bcero
OO0masi Tpy10eMKOCTh 180 180
AynurtopHas padora: 68 68
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Bun paGoTsr Cemectp Bceero

Jexyuu (J1) 17 17
lIpakxmuuecxue 3ansmus (113) 34 34
Jlabopamopnwvie pabomwi (JIP) 17 17
CamocrosiTeibHas1 padoTa: 85 85
CamonoaroroBka (mpopaboTKa 1 OBTOPEHUE 69 69

JICKIIMOHHOTO MaTepuaia u MaTepuaia
Y4eOHUKOB M Y4EOHBIX TOCOOUH, TTOATOTOBKA
K 7a00paTOPHBIM U TPAKTHYECKUM 3aHATHSM,
KOJUTOKBUYMaM, pyOeKHOMY KOHTPOJIIO U

T.J1.),

IloaroroBka u caaua SK3aMeHa 27 27

Bua uTOroBoro KOHTpoOJIs (3a4eT, 3K3aMeH) | DK3aMEH JK3aMEH

4. 1 Jlekuuu
OcHo6HblEe 3AKOHOMEPHOCIMU MACCOOOMEHHBIX npoueccog. XapaKTEPHUCTHKA
npoueccoB Maccornepeaaud. CnocoObl BbIpaxkeHusi coctaBa (¢a3. PDaszoBoe
paBHOBecre. MarepuainbHbIid 0aaHC MPOIECCOB Macconepenayn. Paboure nuHuu.
MounekynsipHas 1uddy3ust 1 KOHBEKTUBHBIN MTEPEHOC.

HuddepenunansHoe ypaBHeHHE KOHBEKTHMBHON Auddy3un. MexaHU3MbI
IIPOLIECCOB MacconepeHoca. VYpaBHeHuE MacCOOTIAuH. [Tono6noe
npeodpazoBanue auddepeHnanbHbIX YpaBHEHUNM MaccoriepeHoca. Kpurepuu
nono6ust 1uddy3uoHHBIX mporeccoB. O000IIeHHOE (KPUTEPHAIEHOE) YPAaBHEHUE
Kuokocmnaa 3Ixcmpaxyua. Kpatkue cBeneHus M oO0mmas XapakTEPUCTHKA
MPOLIECCOB IKCTPAKIUU B CUCTEMAaX >KHUJIKOCTb-KUJKOCTh. PaBHOBECHE B crcTeMax
KUJKOCTb-)KHIKOCTh, HW30TEPMbl OSKCTPAKUIMH U TPEYroJibHbIE JAHArpaMMBbl.
Martepuanbublii  OalaHC Tpolecca KUAKOCTHOW HOKCTPAKIIMM W OCHOBHBIE
KMHETHYECKHE 3aKOHOMEPHOCTU mpouecca. CrocoObl MPOBEACHUSI IKCTPAKIUU U
OCHOBHBIE THIMbI SKCTPAKIMOHHBIX anmnapatoB. [IpUHIMOBI TEXHOJIOTHYECKOIO
pacué€ra SKCTPaKTOpPOB.

Maccooomennvie npouyeccol 6 cucmemax HCUOKOCHb-MEEPOoe: aocopouus,
UOHHBLIL 00MeH, pacmeopenue u Kpucmainuzayua. OOIKE CBEIECHUS O

npoleccax ¢ ydacthuem TBEPIOM (a3bl: OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB
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MaccorepeHoca B TBEpIOM u BHemHed (aszax, ypaBHeHus audpdysun u
MaccooTIayu. Y paBHEHHE MAacCOIPOBOJIHOCTH.

Aocopoyuna. Ha3HaueHue M NMpaKkTUYECKOE NMPUMEHEHHUE MPOLECCOB aAcopOLuu.
OCHOBHBIE TIPOMBINUICHHBIE aACOpPOeHTH. TepMoaWHAMUKAa paBHOBECHS IMPH
ancopOuuu. MarepuanbHblii OajlaHC ¥ OCHOBHBIE KHHETUYECKUE 3aKOHOMEPHOCTHU
nporuecca aacoporuu. XapakTepuCTUKH HEPAaBHOBECHOU aacopOLuu. Y CTpolcTBO
U TPUHLUIB pabOThl aJCOPOLIMOHHBIX ammapaToB: aIcopOepbl C HEMOABHKHBIM
cioeM ajacopOeHTa, ajacopOepbl C ICEBIOOKUKEHHOM CJIOEM aJcOpOeHTa.
OCHOBHBIE 3aJlayd U MPHUHLIMIBI MPOBEICHUS TEXHOJOTMYECKOIO pacuéra
azcopOepoB.

JlecopO1rsi, OCHOBHBIE 3a/1a4ll U METO/IbI POBEICHNUS IIpOLEcca.

Honnvtit 06men. ODOUBNKO-XMMUYECKHE OCHOBBI HOHOOOMEHHBIX IPOLIECCOB:
KaTUOHHBIA M AHUOHHBIK OOMEH, paBHOBECHE NPU HMOHOOOMEHHBIX MpOIECCaX.
OO1ue cBeieHNs 0 KHHETHKE HOHHOTO OOMEHa.

Pacmeopenue ¢ cucmeme xHncuoxocmup-meépooe. ONpenencHue U MpaKTUUIECKOe
IPUMEHEHUE  MPOLECCOB  pPACTBOPEHMS, OCHOBBI KHMHETHKHM  IPOLECCOB
pPacTBOPEHHMSI: OCHOBHOM 3aKOH KUHETHKU pactBopeHust lllykapéBa, ckopocTh U
BpeMsl I[IOJIHOTO pacTBOpPEHMs, MaTepuaibHbId OanmaHc mpouecca. IIpoueccsl
HKCTPArupoOBaHusl U3 TBEPAOIrO Teja: CTPYKTypa TBEPABIX Tel U MEXaHHU3M
MPOLIECCOB n30MpaTeNbHOrO pacTBOpEHHS, KMHETHKA MIPOLIECCOB
HKCTPArupoBaHusi, BHYTPU- U BHEUIHEAU(D(PYy3MOHHBIE PEKUMBI SIKCTparupoOBaHUs.
OcHOBHBIE CIOCOOBI U amnmapaTypHoe 0pOpMIIEHHE MTPOLIECCOB IKCTPATUPOBAHUS U
pacTBOpPEHMS:  KapyCelbHble M  KOJOHHBIE HKCTPAKIMOHHBIE  almaparthl,
HKCTPAKTOPHI CIIOEBOTO THUIIA U JP.

Kpucmannuzayua. OnpeneneHue mnpolecca KPUCTAUIM3AUUU U MPAKTUYECKOE
IpPUMEHEHHE MPOIECCOB. TepMOAMHAMHMKA PABHOBECUS NPU KPUCTAIU3ALMU B
KHUJKUX PacTBOpPAaxX M JUarpaMMbl paBHOBeCHs] Mexay (azamu: map->KUIKOCThb-
TBEpIOE Tesno. MaTepuanbHbId M TEIUIOBOM OajaHChl Mpolecca KpUCTAIIU3ALNH.
OCHOBHBIE =~ KMHETHYECKHE  3aKOHOMEPHOCTH  IIpollecca  KPUCTAJUIA3ALUM:

YpPpaBHCHHUA MAaCCOOTAAYN U MaCCOoIIepCaain, CKOpOCTb MMpouccca KpUuCTaIIn3alu.
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OCHOBBI pa3/ieNieHus1 CMECE pacTBOPEHHBIX BEIIECTB METOJOM KPHUCTAJUIA3ALUU:
MaTepuaIbHBIN OanaHc U pacrupesiesieHne KOHIICHTpAIuil BEIIeCTB MEXIy (a3zamu,
ornpenaeneHue koddduurenra pasneneHus. MHOrokpaTHas epeKpUcTauIn3auus u
METOJIbI €€ MPAKTUYECKOW peaau3alluu: MocienoBaTebHoe (HpaKkimOHUPOBAHHE,
IIPOTUBOTOYHAsL KpucTaumszauuss U Ap. OCHOBHBIE NPUHLHUIIBI YCTPOMCTBA H
paboThl KPUCTAJTM3ATOPOB: BAJIBIIOBBIM, JICHTOUHBIA, 00BEMHBIN (PEAKTOPHBIN) U
JApYyrue THIIBl anmapartoB. lIpomeccel KpucTaumM3alnyu pacIlaBOB: CYLIHOCTH
METO/IA U €ro NMPAKTHYECKOEe IPUMEHEHNE

Cywika. OrnpeneneHue IMpolecca CyIIKH, O0IIas XapakTEpUCTHKA Mpolecca H
oOnactu npuMeHeHud. Metonpl cymku. OCHOBHbIE 33J]a4ll CTAaTUKH U KUHETUKH
nporecca. JluHaMHUKa M TEXHOJOIMs IMpoLecca CYLIKU BIIAXKHBIX MaTepUalIOB.
Knaccudukarys npoieccoB CyIiku.

Crioco0bl CyIIKH BJIQXXHBIX MaTE€pPUAJIOB: KOHBEKTUBHAS CYIIKa, CyOIMMaliOHHAs
CYIIKa, paJualyOHHas CYyIIKa, CyIIKa TOKAMH BBICOKOW YacCTOTHI, CYyIIKa CO
CIIyTHUKOM, KOMOMHUPOBaHHbIE c1IOCOObI. CTaTHKa MpoleccoB CylKU. OCHOBHBIE
XapaKTEPUCTUKHU BJIAKHBIX MAaTEpHUAJIOB KaK OOBEKTOB MpOIECcCa BBICYIIMBAHUS:
Knaccudukanusa BiIaxHbIX MaTepuaynoB, (GOpPMbI CBS3M BJard ¢ TBEPABIM
MaTepuajoM, OCHOBHbBIC BUJbI Biard. PaBHoBecue ¢a3 mpu cymke. J[Buxyiiue
CHJIbI TPOILIECCOB MEpPEeHOoca BJIard BO BHYTPU-IU((Yy3MOHHOW W BO BHEIIHE-
1 Py3MOHHON 00MacTIX MpoUecca CYUIKA BIaXKHBIX MarepuanoB. OCHOBHBIE
Tero(pr3nuecKue CBOMCTBA BJIAXKHOIO BO3/1yXa, JUarpaMMa COCTOSIHUS BJIAXKHOTO
BO3ayxa Pam3uHa u €€ ncnosib30BaHuE B PAKTUYECKUX pacdy€rax. MaTepuaabHbIN
U TEIUIOBOM OanaHC mpolecca KOHBEKTHUBHOM cymiku. MpeanbHass u peanbpHas
KOHBEKTHBHAs cymnika. OCHOBHbIE CITIOCOOBI KOHBEKTHBHOI'O MPOIecca CYIIKA U
pacyér

IIPOLIECCOB  CyWIKH II0 JauarpamMe PamsunHa: npocras Cymika, Cymka ¢
IIPOMEXYTOYHBIM IIOJOTPEBOM BO3[AyXa IO 30HAM, CyIIKa C YacTHYHOU
PEUMPKYISALUEH 0TpabOTaHHOTO BO3/yXa. OcHOBHbBIE KUHETUYECKHUE
3aKOHOMEPHOCTH IMPOLECCA CYIIKHU: KPUBBIE CYIIKHA U KPUBBIE CKOPOCTH IIPOLIECCa,

YpaBHCHHUEC  MACCOIICpEHOCAa IIpU CYHIKE, IMPOAOJDKHTCIBHOCTL IIpoLecca.
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OCHOBHBIE BOIPOCHI TEXHOJIOTMH MPOLECCOB CYIIKH, Kay€CTBO BBICYIIEHHBIX
maTtepuanaoB. OCHOBHBIE KOHCTPYKIIMM M TPUHIUIB PaOOThl KOHBEKTHBHBIX
CYIUMJIBHBIX  aIllapaTOB M  OCHOBHBIE OJKOHOMHYECKHME IIOKAa3aTelnu HX
DKCIUTYyaTallM: CYIIWJIKM C HENOJBMXKHBIM WM ABMKYIIUMCS IUIOTHBIM CIIOM
MaTepuaa, CyLIIWIKH C IEePpEMEUNIMBAHUEM MAaTepuasa, CYIIHIKH C KHIISIIAM
CIIOEM, PpACHBUIMTENIBHBIE CYIIWIKA W JPYrM€ THUNBI CYIIWJIOK. MeTosl
NOBBIICHUS 3()PEKTUBHOCTH MPOIECCOB CYIIKH.

Memobpannsie npoueccol pazoenenun. PU3NKO-XUMUYECKAE OCHOBBI IIPOLECCOB
MaccolepeHoca uepe3 MOJyNpoHULaeMble neperopoiku. Knaccudukarms
MeMOpaHHBIX TMPOLECCOB (0OpaTHBIM OCMOC, YyIbTpauiabTpanus, JUaIu3,
anekTponuanu3 u 1p.). [lpakThyeckoe NpUMeHEHHWE MEMOpPaHHBIX IPOLIECCOB
pa3zesieHus] B COBPEMEHHOW XUMHUUYECKOW TEXHOJOTHH. Tumbl MEeMOpaH M HX
OCHOBHBIE XapakTepucThKU. OO011as XapakTeprucTUKa annapaTypHoro ohopmieHus
MEMOpaHHBIX MPOLIECCOB PpA3AEICHUS: anmaparbl C IUIOCKUMU MeMOpaHaMmu,
anmnaparbl ¢ TpyOuaTbiIMu MeMOpaHaMu, ammapaThl C pyJOHHBIMU MEMOpaHaMU U
Ap. OCHOBBI
TEXHOJIOTUYECKOr0 pacyéra MEeMOpaHHBIX MPOLIECCOB pa3JIEJICHUs CMECEu:
MaTepuaibHBIA ~ OamaHc,  pacy€éT  TOBEPXHOCTH  MeMOpaHbl,  pacuér
KOHIIEHTPALIMOHHON MOJsIpU3alud. ODKOHOMHYECKHE MOKa3aTeln MeMOpaHHBIX
MIPOLIECCOB

Kpuomexnonozua. OcHoBbl KpuoxuMud. [lonydeHrne HMCKYCCTBEHHOIO XOJIOJA.
du3nveckre OCHOBBI MOJIyYEHUS! HU3KUX Temmeparyp. S-T auarpammel. PaGoune
BELIECTBA XOJIOAWJIBHBIX MAIlIMH U XJaJOHOCUTENH. CXeMbl XOJOIMIbHBIX MAIIUH.

AOGCOpOIIMOHHBIE XOJIOMWUJIBHBIC MAIIWHBL. JKCTpakius B CxmwkeHHoM CO,

4.4 TlpakTyeckue 3aHATUSA (CEMUHAPHI)

IIpu u3ydyenuu kypca "JlOMOTHUTEIBHBIE TJ1aBbl MPOLIECCOB U alIapaToB
XUMHUYECKON  TEXHOJIOTMHU” CTYIEHT HE MOXET OrPAHUYUTHCA  TOJBKO
pPacCMOTPEHUEM TEOPETHUUYECKUX BOIPOCOB, a JOJDKEH CTPEMHUTHCS AKTHUBHO

INPUMCHATL  pallMOHAJIBHBIC IIPHUEMblI IIOHCKA, 0T60pa N HCIIOJIB30BaHUA
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uHbOpMaIMU MPH BbIOOPE ONTHUMAIbHBIX MyTEH PEIICHUs MPAKTUYECKUX 3ajad
npu BeIOOpE M pacyeTe ammapaTypbl A MPOBEACHUS XUMUYECKUX MPOIECCOB.
[To3TOMy OCHOBHBIM YCJIOBHEM INIyOOKOI'O M3y4€HHUs Kypca, pa3BUTUS HAYYHOTO
MBIIUIEHUSI W 3aKpPEIUICHHWs Yy CTYIACHTOB SBJSAETCS pELUICHUE 3aJad  Ha
CEMUHApPCKUX  3aHATHAX. [lpm  pemeHnmn — 3aga4 CTYAEHT  JOJDKEH
IIPOJIEMOHCTPUPOBATh, KAK MOXKHO INPUHTU K NPAaBWIBHOMY BBIBOAY, MCIIOJIB3YsI
TEOPETUYECKHE KOHLEMIUU U (PaKThI, U3JI0KEHHBIC B TEOPETUUIECKOM Kypce.

CeMuHapcKue 3aHATHS

Ne Tema 3ansTUS Pemenne 3amayu I1aBnos K.®., Hockos
A.A., Pomankos [L.I'. [Ipumeps! n
3a/1a4d 1O KypCy MPOIIECCOB U
anrapaToB XUMHUYECKON TEXHOJIOTUU

1 [Kpuornporieccsl I'maBa 11 NeNe 11.1 -11.18
2 Cyuka ['maBa 10 NeNe 10.1 -.10.15
3 DKkcTpakius I'maBa 8 NoNe 8.1 — 8.8.

4 |AncopOmust ['maBa 9 NeNe 9.1 — 9.9

5 [[eperonka u pektudukauust [naBa 7 NeNe 7.6 —7.14

4 5 CaMocTosiTeJIbHASA Pa0d0Ta CTY/I€eHTOB

CamocrosiTenbHas paboTa CTy/I€HTOB, IPEAYCMOTPEHHAs! Y4€OHBIM TUIAHOM
B 00beMe ~50% oO01ero Kojau4yecTBa 4acoB, COOTBETCTBYET 0oiiee TIyOOKOMY
YCBOEHUIO U3y4aeMoro Kypca, (opMHUpPYET HABBIKH HUCCIEA0BATEIbCKOM PadOThI U
OPUEHTHPYET CTYACHTOB Ha YyMEHHE MPUMEHATh TEOPETHUECKHE 3HaHHUs Ha
MIPAKTHKE.

Ha camocrositenbHyto paboTy CTyIEHTOB IO Y4eOHOMY IJIaHy OTBOAUTCS 69
4acoB, U3 HUX Ha MOJTOTOBKY K KOJUIOKBUYMaM - 3 4ac. U TECTHPOBaHHIO — 3
yaca, T.e. 0 1 Yacy Ha KaxJi0€ KOHTPOJIbHOE MEpPONpPUATHE; pElICHUE 3a1ad U
yIpaxxHEeHUH — 1Mo 2 yaca Ha Kaxzaoe 3anstue. CamocrosTenpHas padboTa CTyIeHTa

HOCHUT CUCTEMATHYCCKUI XapaKTep
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3amaHus ISl CaMOCTOSITENIbHOM pabOThl COCTABIICHBI MO pa3jieiaM U TeMaM,
0 KOTOPBIM TpedyeTcsl AOMOJIHUTENBHO NpopadoTaTh W MNPOAHATU3UPOBATH
paccMaTpuBaeMblil TIpernojlaBaresieM Marepuail B 00beMe 3aluIaHMPOBAHHBIX
4acoB.

B pasnene 4.4. nmpuBejeHsl HOMEpa 3alad MO KaXKIOM TeMe, 4acTh W3
KOTOPBIX pacCMaTPUBAETCS HA CEMHUHAPCKUX 3aHATUSX, OCTAJIBHBIE CTYICHTBI
JOJKHBI ~ PEIIMTh CaMOCTOSITENIbHO. Pe3ynbTaThl caMOCTOSTENBHONM pabOThI
KOHTPOJMPYIOTCSL MPENOAABATENIEM U YUYUTBHIBAIOTCS NPU aTTECTAlUHU CTYICHTA.
[Ipy »>TOM mNPOBOAATCS: TECTUPOBAHUE, SKCIPECC-ONPOC HA CEMUHAPCKHUX

3aHATHAX, IIPOBEPKA IMCbMCHHBIX pa60T.

5. OneHOYHbIE MATEPHAJIBI VIS TEKYLIEr0 U Py0e:KHOT0 KOHTPOJISA

yCIIeBAeMOCTH U NIPOMEKYTOYHOM aTTecTAluu

@opmbl KOHTPOJIS 1Mo  aucuumuinHe "lIpoieccsl B anmapaTbl XUMUYECKOU
TEXHOJIOTUHU"  ONpPENeNsIOTCS B COOTBETCTBUM C  Y4YEOHBIM  TUTAHOM
o0pa3zoBaTeILHON MPOrPaMMBbI U B COOTBETCTBUU C JIeUCTBYIOUUM [lonoxkeHnem o
OQJNIbHO-PEUTHHIOBOM CHCTEME OIIGHKH ycreBaeMocTd cryaeHtoB KbBI'Y:
TECTUPOBAHUE, KOJJTIOKBUYM, 3a4ET.

KoHeunbiMH pe3ysibTaTaMu OCBOCHUS MPOTPaMMbl JUCIUTUIMHBI SBJISIOTCS
c(hOpMHUPOBAaHHBIC KOTHUTHUBHBIC JECKPUIITOPHI «3HATH», «YMETh», «BIIAJICTHY,
pacMCaHHbIC IO OTACIBHBIM KOMINETEHIUSAM. @OPMUPOBAHUE ITUX JIECKPUTITOPOB
MIPOMCXOAUT B TEYEHHE BCETO CEMECTpPA MO ITAllaM B PaMKaX Pa3IMyHOIO BHJA
3aHSATUNA U CAaMOCTOSATEIIBHOM pabOThI.

B xone nzyueHus: qIUCHUIIMHBI IPETYCMaTPUBAIOTCS meKyuiuil, pyoexcHulil
KOHMPONb U RPOMEHCYMOUHAA AMMeCMalyusl.

Tekywuit KoHmpo.Jip yCrieBaeMOCTH 00€CIeYMBaET OIICHUBAHHUE XO0Jia OCBOEHUS
nucuurinabl «IIpomeccsl u anmapaTtbl XUMUYECKOW TEXHOJOTHMU» M BKIIIOYACT:
OTBETbl HA TEOPETHUYECKHE BOIPOCHI HA IPAKTUYECKOM 3aHSITUH, PEIICHUE

MNPAaKTHUYCCKHUX 3aJad MW BbIIIOJIHCHHC SaﬂaHI/IfI Ha IIPAaKTHUYCCKOM 3aHsTHH,
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CaMOCTOSITEIBHOE BBIITOJIHEHUE MHAUBUAYAJIbHBIX TOMAlIHUX 3aJaHuil (Hanpumep,
pelIeHue 3aj/1ay) ¢ OTYETOM (3aLIUTON ) B YyCTAHOBJICHHBINA CPOK.

Ouenounvie mamepuanvt 013 meKkyuiezo Konmpoasa. Llenv mekyuiezo Konmponsa
— OLEHKa pe3yJIbTaToB pabOThl B CEMECTpe M OOECIeYEeHUE CBOEBPEMEHHOM
OoOpaTHON CBsA3M, U1 KOPPEKUUH OOY4YEHHs, AKTUBHU3AIMH CaMOCTOSTENIbHOM
pabotel  oOyuwatomerocs.  OOBEKTOM  TEKyIIErO0  KOHTPOJS  SABISIOTCA
KOHKPETH3UPOBAaHHBIE pe3ynbTaThl oOyueHus (ydeOHble JOCTHXKEHHS) IIO
JTUCIUIINHE

Pe3ynpTaThl paboThl CTyA€HTa KOHTPOJIUPYIOTCS IPENOIABATENEM U YUUTHIBAKOTCS
IIpU aTTeCTallMK cTyAeHTa. [Ipu 3ToM NpoBOAATCS: TECTUPOBAHKE, SKCIPECC-OIPOC
HA CEMMHAPCKUX 3aHATHUSIX, IPOBEPKA MUCHbMEHHBIX padoT

@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 MpOrpaMMmy, CO3JaHHYI0O Ha 0as3e aJanTUBHOW cCpenbl
tectupoBanusi (ACT). ACT (amanTuBHasi cpeia TECTUPOBAHMUS) B HACTOSILEE
Bpemsi upoko BHeApsieTcs LlentpoM TectupoBanus npu denepaibHoM ATEHCTBE
obpazoBanus P®. HMmerorcs akThl cIadyd — TNPUEMKH aTTECTAIIMOHHBIX
MeJarornueCKuX U3MEPUTEIBHBIX MAaTEPUAIOB JJIs1 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 3a1adu Kypca mnpoieccoB u annapaTtoB. [lonsTue npouecca u

TEXHOJIOTHH.
2. Knaccudukamnust OCHOBHBIX TMPOLIECCOB XUMHYECKOW TeXHOJOruu (B
3aBHCHUMOCTH OT 3aKOHOB, OTIPEACISAIONIUX CKOPOCTh X MPOTEKaHUs; M0 CIOCO0Y

opraHu3aluu; B 3aBUCUMOCTHU OT UBMCHCHHUS MMapaMCTPOB BO BpeMeHI/I).
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3. Uneanu3npoBaHHBIE MOJIEH CTPYKTYPHI MOTOKOB. OOIIIME MPUHIIAIIBI aHAIH3a 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 u3ydeHus. [IOHATHE HICAUTBHOM W pPeallbHOU
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, BHEIIHETO (ATMOC(EPHOT0), H3OBITOUHOIO JABICHUS 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'mppoguHaMuka W TpeAMET €€ U3y4YeHUsA. BHYTpeHHss, BHEWIHIS U
CMEIIIaHHAs 3aJ1a4d TUIPOAUHAMUKU. [IOHATHE BSI3KOCTH, MTHOBEHHOW U CpEeIHEN
CKOpPOCTH, pacxoja JKHAKOCTH, €AUHULBI uX usMepeHus B cucreme CU.
YpaBHeHus pacxona.

12. YpaBHeHUE HEPa3pbIBHOCTH (CIUIONIHOCTH) MOTOKA.

13. Onbitel PeitHonbaca, pexXuMbl ABUKEHHS JKUJIKOCTEH M MX XapaKTEPUCTHKA,
MOHSATHUE SKBUBAJICHTHOTO TUAMETPA U €T0 PacyeT.

14. [luddepenimanpabie ypaBHEHUS ABMKCHUS UACATBHOMN KUAKOCTH JI.Diinepa.
15. YpaBuenue JI.bepHyiiu aJist uaeanbHON )KUAKOCTU (BBIBOA), TEOMETPUUECKUN
U DHEPTETUYECKUM CMBICIT YJIEHOB ATOTO YpaBHEHUS.

16. VYpaBuenne Jl.bepHymmm s peasbHOW JKHIKOCTH, €ro (u3uyeckas u

reOMCTpHUUICCKasd HHTCPIIPECTAlIUU.
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17. Wcnone3oBanue ypaBHeHHs bepHymum s pacuera mpouecca UCTEUEHUS
XKUIKOCTH U3 OTBEPCTHSI PU MMOCTOSIHHOM YPOBHE 3alI0JIHEHUS.

18. T'uapaBiandeckue COMPOTHBICHUS B TpyOompoBoaax. IloHsTHE MecCTHOro
CONPOTHUBJIEHUS, TUIBl MECTHBIX CONPOTUBIEHUM, pacyeT IOTeph HaIopa H
JIaBJICHHS] HA MECTHBIX CONPOTUBJICHUSX.

19. PesxxuMbl TpeHUS! KUIKOCTEH W UX xapakTepucTuka. [lonstue abcomoTHON U
OTHOCUTEJIBHOM NIEPOXOBATOCTH, TIJIAJAKOCTH TpyOompoBoaa. Pacuer mnorepb
Haropa u JaBJICHUs HAa TPEHHUE.

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

21. I'eomerpuueckoe, dusnyeckoe, BpeMeHHoe nojaooue. I[logqodbue HavaabHBIX U
rpaHuuHbiX  ycioBuil. Ilonstue koap¢uumuenta nogoOus, HWHBAPHUAHTOB,
CUMILIEKCOB U KPUTEPUEB MO00US.

22. llomobue ruapoaMHamMuueckux mpoueccoB. O6pabotka ypaBHeHus: Hapbe-
Crokca Meromom aHanu3a pasMepHocTed. Kpurepun ruapoamHaMHYeCKOTo
nono6usi. O600IIEHHOE KpUTEPHATHHOE YpaBHEHHE.

23. Knaccudukaruss HacocoB. OCHOBHBIE MapaMeTpbl Hacoca: Iojaya, Harop,
notpebssemast MontHocTh, KITJI.

24. Cxema HACOCHOW yCTaHOBKM M €€ omnucaHue. Hamop, co3gaBaemblii HacocoM
JUJIsL IPOCKTUPYEMOU U JIEMCTBYIOIIEHW YCTAaHOBKHU. PacdeT Hamopa 1o nokazaHusm
MaHOMETpa U BaKyyMMETpa.

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

26. IlocnemoBarenpHOE U TapaUieIbHOE BKIIOUEeHHWE HacocoB. (CrmocoObl
peryaupoBaHus M0Ja4l HACOCOB.

27. YCTpOUCTBO M MPUHIMIN JCHCTBUS IIEHTPOOSKHOTO HACOCA, XapaKTEPUCTUKU
Hacoca MpH TMOCTOSHHOM uucie oboporoB. Ompenenenue padouell TOUKHU IPH
paboTte Hacoca Ha TpyOornpoBoa. opMyIibl MPONOPIIMOHATIBHOCTH.

28. OceBble, BUXPEBbIE W IIECTEPEHYATHIE HACOCBHL. Y CTPOMCTBO W IMPUHLUI

neuctsus. llpenmyliecTsa U HEJOCTATKH.
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29. TlopumHeBble HAcOCHI: KiIacCU(UKALUA, YCTPOMCTBO, MNPUHIUN JEHCTBUS,
o0nacth mpuMeHenus. ['paduk momaymu.

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

31. Lenm mnpouecca pasaeiaeHUsT HEOMAHOPOJHBIX cucteM. BwiOop MeTon0B
paznenenus. Knaccuduxaus MeTo10B pa3/ieieHus HEOIHOPOIHBIX CUCTEM.

32. Marepuanbhbiii Oanianc mpoiiecca pasneneHus. CTECHEHHOE OCaXICHUE.
33. ®usnueckue OCHOBBI Pa3/ICNICHUs] HEOJHOPOIHBIX CHCTEM MOJ ACHCTBHEM
CHJIBI TSOKECTH. PeXXMMBI OCaXXIEHHS U UX XapaKTEPUCTHUKA.

34. OcaxpaeHue 4YacTUIl TOJ JCHUCTBUEM CHIIBI TSKECTU. Pacder ckopocTu
OCaXKJICHUS YaCTHIL B JTIOOOM pexknMe, HepocTatok Metosa. @opmyna Crokcea.

35. Metron Jlsmenko. [uarpamma Jlsmenko. Ilopsmok pacuera CKOpOCTH
OCaXJeHUs 1o nuarpamme JIAmeHko.

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 MEPETOPOJKAMH, 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. ®usnueckas CyIIHOCTh MOKPOM OYMCTKM ra3oB. CHocoObl OCYIIECTBICHUSA
KOHTaKTa 3alblJIEHHOTO ra3a € JKHAKOCTbIO. YCTPONCTBO M NPUHIMUI padOTHI
cKkpyOOepa Bentypu.
41. YcrpoilcTBO U MPUHIMUIT PabOTHI MOJOT0 M HacaJo4HoOro ckpyooepos. Pacuer
anmnapaToB MOKPOM OYMCTKH ra3oB.

42. duznyeckue OCHOBHI (UILTpOBaHUS (TMOHATHSA: (GUIBTpATa, OCAIKA; THIIBI
GUIBTPYIOIIUX MEPErOpoJIOK U TpeOOBaHUs, MNPEAbIBISEMblE K HHUM; THIIbI

00pa3yoIUXCs 0CAAKOB; BUABI (PMIBTPOBAHUS U UX XapPAKTEPUCTUKA).

26



43. IlpunnunuanbHas cxeMa ¢uibTpoBanus. Krnaccudukamus QUIbTPOB.
JBukymias cuna GUIBTPOBAHUS U CIIOCOOBI €€ CO3/IaHusl.

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

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

46. YpaBHeHue (UIBTPOBAHUS TPU IMOCTOSHHOM CKOPOCTU Tporecca (BBIBOX).
VYpaBHeHue GUIBTPOBAHMS TPHU IMOCTOSIHHBIX Iepenaje NaBICHUS U CKOPOCTU
nporecca (BBIBOI).
47. DKCHEpUMEHTAIBHOE  OMNpEICIICHUSI KOHCTAHT CXXHMAaeMbIX  OCAIKOB.
OmnpeneneHne nNoKas3areis CKUMaeMOCTH.

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

49. KoHcTpykiuu GUIbTPOB JUIsI OYUCTKM Ta30BBIX CHUCTEM. YCTPOMCTBO U
IPUHIUI pabOThl PYKaBHOTO (UIIBTpA.

50. Pacuer ¢unbTpoB. Pacuer mnepuogMUecKH JEHCTBYIOIUX (DUIBTPOB.
VY CcTpolCTBO M MPUHIIMI pabOThl BEPTUKAILHOTO JIUCTOBOIO (PUIIBTPA.

51. Pacyer HempepbIBHO ACUCTBYIOMIMX (QUIBTPOB. YCTPOMCTBO W MPHUHIIUIM
paboThl 6apabaHHOTO BaKyyM-(PHIbTpa.

52. @®Ou3MYeCKMe OCHOBBI  JJIEKTPOOYUCTKM Ta30B. CylHOCTh MeETOJa
EKTpOOCaXACHUs. DPOpMBI  IEKTPOAOB I CO3JaHUSl  HEOIHOPOJIHOTO
AIEKTPUYECKOTO MOJIS.

53. CkopocThb 3aekTpoocaxiaeHusi. Pacuer »siexkTpoduibTpa. YCTpOHCTBO H
MPUHITUT pabOTHI TPYOUATOTO SIEKTPOPUIHTPA.

54. llpuHuMn pas3aeneHus HEOAHOPOJHBIX CHUCTEM B  BJIEKTPOPUIbTPAX.
Y CTpoiicTBO ¥ TPUHITUT paOOTHI MIIACTHHYATOTO IEKTPOPHIBTPA.

55. Pa3znenenue HEOMHOPOIHBIX CHUCTEM MO/ JEUCTBHEM IICHTPOOCKHOW CHIIBL

CKOpoCTh OCaXK/ICHUSI 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 mOpocTedmero u OatapelHoro IUKIOHOB. lIpenmyinectsa u
HEJIOCTAaTKH [IUKIIOHOB. Pacuer MKIOHOB.

58. LentpudyrupoBanue. Knaccuduxanus uentpudyr. daktop pasaencHus.
[Mpunuun paboTel OTCTOMHBIX UeHTpudyr. [lpuBeautre cxemMy U ONHUIIKTE
KOHCTPYKITUIO ITOJIBECHON OTCTOMHOW LIEHTPU(YTH.

59. UentpudyrupoBanue. IlpuHiun paboTel QUIBTPYIOUIUX LEHTPUDYT.
[IpuBequTe cXeMy M ONMIIUTE KOHCTPYKIHUIO (UIBTPYIOIIEH UEHTPUPYTU C
yJIbCUPYOLIUM IIOPILHEM.
60. IlpuBenuTe cxeMy M ONUIIUTE KOHCTPYKLUHIO HEHTPU(PYTH CO IIHEKOBBIM
YCTPOMCTBOM /IS BBITPY3KHU ocajka. Pacuer nueHTpudyr.

61. IlpumeHeHue mnpolecca LEHTPUPYTUPOBAHUS ISl PA3ACICHUS SMYJIbCUH.
[IpuBeauTe CXeMy M ONMMILKTE MPUHIUI pabOThI TAPEIBYATOTO Ccenaparopa.

62. IlepememmBaHue B KUIKUX cpenax. lleam mnpoiecca nepeMelnIMBaHUsI.
Cnoco0bl1 nepemeninBanusi. THTEHCUBHOCTH U 3P (HEKTUBHOCTH MpoLecca.

63. Mexannueckoe mnepemenmBanue. Knaccudukanusa memanok. KoHcTpykimu
MEXaHUYECKUX MEIIAIOK, UX XapaKTEPUCTHKA.

64. IIHeBMaTHueckoe M LUPKYISLUHOHHOE MepeMemnBanue. [lepememmBanne B
TpyOOIPOBOIAX.

65. OmnpenerneHre MOIIHOCTH, 3aTpauMBacMOW Ha IepeMelmmnBaHue. Pacuer
paboyeil MOIIHOCTH MeXaHW4ecKoW Memmaiaku (C BbIBOJOM). PacdeT myckoBoit
MOIIIHOCTY MEIIAJIKU. PacyeT MOIHOCTH JIBUraTesl.

66. OCHOBHOE KpUTEpPUAIIBHOE YpAaBHEHUE TMpOllecCa MEPEMEIINBAHUS C
MOIU(ULIMPOBAHHBIMU ~ KPUTEPUSMU  TMOA0OMS. Pexumbl  mepeMennBaHusl.
OmnpeneneHne KOHCTaHT KPUTEPUAIIBHOIO YPABHEHUS.

67. IlpyHuun nceBAOOKMXOKEHUs. JIOCTOMHCTBA M HENOCTAaTKU KUIISILIETO CIOS.
OOustactu mpuMeHeHus1. TUIbI 3epHUCTBIX CIIOEB.

68. PaSHOBI/II[HOCTI/I IICEBAO00XMMIKKECHHOT'O CJI04.
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69. OCHOBHBIE XapaKTEPUCTUKHU MICEBIO0KHKEHHOTO CIIOS.

70. KpuBble MCEBIOOKMKKEHUA. PacyeT KpUTHUUECKHX M ONTUMaIbHOU padboueit
CKOPOCTEH.

71. OCHOBHBIE KOHCTPYKLMH alllapaToB C ICEBJOOXKMKEHHBIM clloeM. Pacuer

arIapaToB € IICCBAOOKHIKKCHHBIM CJIIOCM.

Bonpocekl k KOJJIOKBHYMaM H 3k3aMeny 1o kypcy «IIponeccbl n annaparsl
XUMHYECKOH TexHoJ0rnu. TemioBbie mpoueccsn.

1. Tpu criocoba nepeHoca TerioThl. PU3MUECKHUE OCHOBHI TEIJIONEPEIayu,
OCHOBHBIE TIOHATHS U orpezesieHus. TeroBbie 0agaHChl.
2.Ilepenaya TEmIOTHI TEMIIONMPOBOAHOCTHIO. 3akoH Dypbe. Koaduiment
TEIJIONPOBOJHOCTH, €r0 (PU3UYECKUN CMBICII, PA3MEPHOCTb.
3. luddepenunanpHoe ypaBHeHHE TerionpoBogHocTH. KoaddunmeHt
TEMIIEPaTypPOIPOBOJHOCTH, €r0 (PUINYECKUIA CMBICH, PA3MEPHOCTb.
4.YpaBHEHHS TEIIONPOBOJHOCTH IJIOCKOM U HWJIMHIPUYECKON CTEHOK.
5.YpaBHEHUS TEMIONPOBOAHOCTH INIOCKONH MHOTOCIIOMHOW U LIUINHIPUYECKON
MHOT'OCJIOWHOW CTEHOK.
6.TennoBoe nznyuenue. 3akon Credana-bonbiimana, 3akon Kupxroda.
OrnpeneneHue KOJWYeCTBa TEIUIOTH TPU B3AaMMHOM H3JIYYEHUHU JIBYX TBEPJbIX TEIL.
7.KoHBeKTHBHBIN TemiooOMeH. 3akoH Terootnadyn Hetorona. Koaddunment
TEIJIOOTAA4H, €ro (PU3NYECKUN CMBICH, pa3MepHOCTh. OT Kakux (HaKkTOPOB 3aBUCUT
KO3 (PUIIMEHT TEeTI00TIauH.
8. lubdepennmansHoe ypaBHEHUE KOHBEKTUBHOTO TEIIJIOOOMEHA.
9.TennoBoe nogodue. OCHOBHBIE KPUTEPUHU MOJA00US U UX (PUINUECKUNA CMBICI.
O06001IeHHOE KpUTEpUATIbHOE YpaBHEHUE.
10.TermmooTnaya npy KOHACHCAIIMU NTAPOB U KUIIEHUHU JKUIKOCTEM.
11.Termonepeaaya Kak CIOXKHBINA BUJI TEINIOOOMEHA. Y paBHEHHUE TEIJIONEPEIayu.

Koaddumment remmonepenayuu, ero Gpu3nuecKuii CMbICI, pa3MEPHOCTh U pacyer.
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12.B3arimMHbIe HanpaBJeHUs IBU>KEHUS TeIuioHocuTenel. Onpenenenue cpeaHen
JBUKYILEH CUJIBI MPOIIEcCca TEIIONEPEIaur IPHU Pa3InYHbIX B3aUMHBIX
HAIPaBJICHUSX TEIJIOHOCUTETIEH.

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

14 Knaccuduxanus TenaooOMeHHbIX anmnaparoB. CriupanbHble, IUIACTUHYATHIE,
OpOCHUTEINbHbIE TEMI00OMEHHUKH. O0IaCTH NPUMEHEHHS.

15.HarpeBaroliue areHTsl 1 cliocoObl HarpEBAHUS.

16.0Oxnaxmaroniue areHThl, CII0COObI OXJIAXKICHUS U KOH/ICHCAIINH.

Bonpocekl Kk KOJUIOKBHYMaM U dk3aMeny 1o kypcy «IIpomeccbl n annmaparsl
XHMHUYECKOH TeXHOJ0rnu. MaccooOMeHHbIe PoIeCcChD».

1. Knaccudukanust maccooOMeHHbIX  mporeccoB. OCHOBHbIE TIOHATHS 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  TpuMmepe
MPOTUBOTOYHOTO abcopOepa). YpaBHeHue paboued muHMH. HampaBieHue
Maccomnepeiayu U IBMXKYyIIasi Cujla MacCOOOMEHHOTO MpOoIecca.
4 Monexkynspaas auddysusa. [lepBoiit u BTOopoi 3akoHsl ®Puka. Kosadduiment
MOJIEKYJIIpHON nuddy3un, ero GU3MYecKuid CMBICT U OT KakuxX (PaKTopoB OH
3aBUCHUT.
5.Maccootnaua. Ypasaenue maccootnaun. Kosddurment maccoornaun.
6.YpaBHenue Macconepenaun. Kospdunuent macconepenauu. [lonarue ¢pazoBbix
COIPOTHUBIICHUU.
7.YpaBHEeHHE Maccollepelaul MpU MEPEMEHHOM JABIKYILEW CWJIE MpoLEecca.
Pacuer cpennero 3HaueHusi ABWKYIIEH CHIIBI TMpoliecca maccorepenayu. Yucio
SIMHMI] TIEpeHoca.
8.ITomobue muddysnonnbix mpoieccoB. Kpurepun auddy3noHHOTO MOI00MS.

O060011eHHOE KpUTEpUATIHLHOE YPaBHEHNE KOHBEKTUBHOTO MacCOOOMEHA.
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9.M3o0pakeHne mpolecca HEMPEpPBIBHOW peKkTHuKanmmu Ha Y-X Jguarpamme.
[TocTpoenne pabounx JUHUH, OTIPENEICHUE TEOPETHUECCKOTO U JIEHCTBUTEILHOTO

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 xopoiio | CTyAeHT B IMOJHOM
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 CJIOS 3CPHUCTOI'O MaTepurajia

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 UJIM KUJIKOCTHU B KaHaJIaX CJIOA 3CPHUCTOTO MaTCpualia

SKBUBAJICHTHBIN AUaMETP 4aCTHUIL

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

BSI3KOCTh (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 -
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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.

1. MeToauyeckune MaTepuAaJibl, ONpeae/soNe NPoueaypbl OLeHUBAHUS
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH

MakcumanbHas cymma (100 OamioB), HaOupaemas CTYJIEHTOM TIO

JTUCLUIUIMHE, BKIIFOYAET ABE COCTABIIAIOLIUE:

nepeas cocmasnsawas — OLEHKA PEryJIpHOCTH, CBOEBPEMEHHOCTH U KadecTBa

BBITIOJIHEHUSI CTYJICHTOM Y4eOHOU paboThl MO M3YyUYECHUIO JUCIHIUIUHBI B TEUCHUE

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

— He Oonee 70 GamnoB). banel, xapakTepu3yroIue yCcreBaeMoCTh CTYIEHTa IO

JTUCIUTIIMHE, HAOUPAIOTCS UM B TE€YEHHE BCETO IMepuojaa oOydeHHUs 3a U3yueHUE

OT/ICJIbHBIX TEM U BBITIOJHEHUE OTJAEIbHBIX BUIOB paldoT.

emopas. cocmaendiowas — OLEHKa 3HAaHUM CTyJEHTa MO pe3yJbTaTaM

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

Kputepuem orieHkr ypoBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMH B paMKax y4eOHOM

nucuumuinabl «[Iponecchl M anmapatbl XUMHYECKON TEXHOJIOTMU» B 6 ceMmecTpe

SIBJISIETCS DK3aMEH.

Ienvto npomesrrcymounvix ammecmayuii N0 TUCIHUILINHE SABJISIETCS OLEHKA

KaueCcTBa OCBOCHUS JUCITUTUTMHBI 00YJIarOIITUMUCH.

Tadauna 7. Pe3yabTaThl 0CBOCHHUS Y4€0HOM JUCUUILINHBI, O/JIesKaAIIMe

NMpoBepKe
OcHosHble nokazamenu Buo ouenounozo
OUeHKU Mamepuana
Pe3ynrvmamul 00yuenusn “ P ’
pe3yabmamos 00yuenus obecneuusarouiezo
(Kkomnemenuyuu)
(unouxamopwt dopmuposanue
00CMUIICEHU) KomnemeHnuuu
OIIK-4.1 Suameo:
Hcnoab3yer TexHn4YecKne - TUIIOBLIE
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cpeacTBa JAJs1 KOHTPOJIS
napaMeTpoB
TEeXHOJIOTHY€eCKOTI 0
npouecca, CBOMCTB ChIpbs H
roTOBOI NMPOXYKIUH
OIIK-4.1 Baaneer
CIoco0aMu HaXOKICHUA
ONTHUMAJIbHBIX PellleHUil npu
CO3AHUM NMPOTYKUUH C
y4eToM TpeOOBaHUMH
Ka4yecTBa, HAAEKHOCTH U
CTOMMOCTH, 2 TAK’Ke CPOKOB
HCIOJTHEHHSI, 0€30IIACHOCTH
JKH3HEIeATeJTbHOCTH U
KO0JIOTHYECKO YHUCTOThI

® OCHOBBI TEOpUHU IEPEHOCA
MMITyJIbCa, TEILJIA U MAaCCHl;

® OCHOBHBIE MIPUHLIUTIBI
MaTEMaTHYECKOTO OMUCAHMS
IOPOLECCOB U  amlapaToB
XUMHUYECKUX  TEXHOJIOTHUH,
OCHOBHBIE€  MPHUHLMIIBI 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 TBEPABIX TEJ, OCHOBHEIC
METOJIbI MX OMpPEIEICHHUS |

pacyéra;

® OCHOBHBIE ypaBHEHUS WU
3aKOHOMEPHOCTH
TUIPOCTATUKH 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 51

pekTH(UKaIUN, TPUMEHEHNE
METOJIOB TEOPUM TOJ00US
IpU PEIICHUH TPHUKIATHBIX
3ajay.

® OCHOBHBIE
3aKOHOMEPHOCTH JBUKEHUS
NBYX(ha3HbIX u

OLICHOYHBIC
MaTCpuaibl JJIA
YCTHOTO OITpoCa

- TUIIOBBIC TCCTOBLIC
3aJaHus
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MHOFO(baBHbIX IIOTOKOB,
® OCHOBBI TCOPHH IIPOLICCCOB

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
MaccolepeHoca 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,
BKJIIOYAsi pacYEThl 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
NOBBIIIEHUS 3P(HEKTUBHOCTH
MacCOOOMEHHBIX MPOLIECCOB

Ymemn:

o ONPENEIISITh u
paccuuTHIBaTh OCHOBHBIE
(bU3UKO-XUMHUYECKUE u
TEPMOJUHAMHUYECKHUE

CBOMCTBA  JKHUJKOCTEHM U
ra3os;

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

° MIPOBOJIUTH pacyEThI

- OIICHOYHBIC
MaTepHaIbl IS
CaMOCTOSTEIbHOM
paboThI (TUITOBBIE
3a7a4m)

- TUIIOBBIE TECTOBBIC
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
HOPMAJIM30BAHHBIE
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.

XUMHYCCKOI'O

Pacnpenenenne 6a110B TeKyIIEro U pyoe;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. |om00056 | 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

Hcnonb3oBaHne HHHOBAINMOHHBIX METOOB B Mpolecce MpPenoaaBaHusl.
[To MHHOBAIIMOHHBIMH METOJIAMH B BBICIIEM IMPO(ECCHOHAIBHOM O0pa30BaHHH
MOHUMAIOTCSI  METOJIbI, OCHOBaHHBIC HA  HCIIOJIB30BAHWH  COBPEMEHHBIX
JOCTHXKCHUM HAyKd M HHOOPMAIMOHHBIX TEXHOJOrHi B oOpa3zoBanuu. OHHU
HaIpaBJICHbI HA TOBBINIICHHE KaUYeCTBA MOJTOTOBKH ITyTEM Pa3BUTHUS Y CTYJICHTOB
TBOPYECKHUX CIIOCOOHOCTEH M CaMOCTOSTCIIBHOCTH (METOABI IMPOOJIEMHOTO H
MPOEKTUBHOI'O OOYYEHHMsI, MCCIEA0BATEIbCKUE METOJIbI, TPEHUHTOBBIC (HOPMBI U
T.J.).

Hcnonb30BaHnEe COBPEMCHHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH B y4eOHOM

IMpOoUECCEC MO3BOJIACT:
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-COYeTaTh BBICOKYIO AKOHOMUYECKYIO 3(PPEKTUBHOCTH W THUOKOCTh Y4eOHOTO
npolecca;

-IIUPOKO UCTOIB30BATh MHPOPMALIMOHHBIE PECYPCHI B yUeOHOM MPOIIECCE;
-CYIIECTBEHHO PAaCHIMPUTH BO3MOKHOCTH TPAIUIIMOHHBIX (POpM 00ydeHMS;
-TI03BOJISIET Peaan30BaTh HOBbIE A PeKTUBHBIE (HOPMBI OOYUCHUS.

PaGoTbl 10 BHEAPEHHUIO U UCIOJIb30BAHUIO COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTHI 00y4YeHHsI HAMU TIPOBOASITCS B HECKOJIBKUX HAIIPABICHUAX:

- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro obOecrneueHusi y4eOHOTo
mpolecca M COBEPIICHCTBOBAHME OpraHu3alMi y4eOHOro IMpolecca IyTeM
BHEJPCHWE HOBBIX TEXHOJOTUNA OOydYeHHUs, B TOM YHCIE IUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (JOT);

- IPOrpaMMHO-TEXHUYECKOE 00ECIEUeHHE y4eOHOTO MpoIecca ¢ UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUeHUs

Haunnass ¢ 80X roxoB M 40 HACTOAILIEI0O BpPEMEHH, Ha Kadeape
OpraHUYeCcKON XUMHH BEIyTCsl paOOThI O BHEAPEHUIO B YU€OHBIN MPOLIECC HOBBIX
uHpOpMallMOHHBIX TexHoyoTud. [loutn mo Bcem KadenpalbHbIM JUCIHUILIMHAM
co37aHbl 00yYaroue-KOHTPOIUPYIOIIKE TPOTrPaMMBI.

B nocnennue roapl npu cozgaHuu 00ydarolie-KOHTPOIUPYIOIUX TPOrpaMM
HaMU HCTIONb3yeTcs «KOHCTpYKTOp TECTOB», CO3MaHHBIM Ha 0a3e aganTUBHOMN
cpeasl TectupoBaHusi (ACT). ACT (amanTuBHas cpeda TECTUPOBaHUS) B
HACTOfAIEe BpeMs IIHPOKO BHeApsercs LleHTpom  TecTUpoBaHUS  INpuU
denepaabHOM areHcTse oopazoanust PO.

Becb Marepuan TeopeTHYECKOM MOIJEPKKM  (KOHCIEKTBI JIEKIUH)
3aHOCUTCSI HAa MAarHUTHBIA JUCK M TMPEJICTaBIseT COO0H 0O0ydYarollyl0 YacTh
pa3paboTaHHON HaMU MporpaMmbl. Pa3paboTaHHbIE TECTOBBIC 33/IaHUs BKIIOYEHBI
B KOHTPOJUpYHOILYI0 4YacTh nporpammel (KoHctpykTop TectoB). C momombpro
MacTepa TeCTOBBIX 33JaHU, BCTPOEHHOT0 B KOHCTpyKTOp TecTOB, pa3paboTaHHbIE
HaMU TECTOBBIE 3a/laHMsi ObUIM 3aHECEHbl B «HAKOIMUTEIb TECTOBBIX 3aJaHHII».
«HakomuTenb TECTOBBIX 3aJaHUW» MpPEACTaBIseT coOoii 0a3zy JaHHBIX

CHEeIUaIbHOW CTPYKTYPHBI, UCIONB3YEMOU 171l XpaHeHus: uHdopmaiuu o hopme u
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COJEp’)KaHUU TECTOBBIX 3aJaHHil, MapaMmeTrpax TeHepalul TEeCTOB M CIIOCOOOB
OLICHMBAHUSl PE3YJIbTATOB TECTUPOBAHUS. «HAKONMTENIb TECTOBBIX 3aJaHUI.
['eHepaTop TECTOB, BCTPOEHHBIM B «MacTep» TECTOBBIX 3aJaHHil, ONpenenser
3HAYCHUs] [apaMEeTpOB, HAa OCHOBE KOTOPBIX JMHAMUYECKH, B IpoLecce
TECTUPOBaHUS, (HOPMHUPYIOTCS TECThl M3 TECTOBBIX 3aJaHUM, COACPKAIIUXCS B
HT3. Pa3paboraHHble HaMU TECTOBBIE 3aJaHUsl IO JUCLMIUIMHE TO3BOJSIOT
JI0OCTaTOYHO OOBEKTUBHO OLICHUTh 3HAHUSA CTY/CHTA.

B coorBerctBun ¢ TpeboBanusimu PI'OC BIIO no nHampaBieHHIO
NOATOTOBKM  pean3alys KOMIIETEHTHOIO MOJXO0Ja IMPEAyCMATPUBAET IIMPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM IIpOILlECCe AaKTUBHBIX W MHTEPAKTHBHBIX (POpM
IPOBEJCHUS 3aHATHI (KOMITBIOTEPHBIX CUMYJISILIMM, pa300p KOHKPETHBIX CUTyallui
U T.II.) B COYETAaHUM C BHEAYIUTOPHOU pabOTON C 1LEIbl0 (GOPMUPOBAHUA U
pa3BUTHS TPeOYyEMBbIX KOMIIETEHUIUN 00yYaronuxcsl.

['1aBHBIM 3BEHOM AMAAKTHUYECKOTO ITMKJIA OOYUYEHUS TUCIMUILUIMHE SBIISCTCS
nekmus. E€ nenb — popMupoBaHUE y CTYJIGHTOB OPUEHTHPOBOYHOM OCHOBBI JIJISI
MOCJEAYIONIETO YCBOEHUS Marepualia METOAOM CaMOCTOSATEIBHOW padoTHhl.
Conepxxanue  JIKIIMM  JIOJDKHO ~ OTBEYATh  CICAYIOIIMM  JIUAAKTHYECKUM
TpeOOBAHUSIM:

- HW3JI0XKEHUE Marepuajga OT IPOCTOr0 K CIOXHOMY, OT H3BECTHOTO K
HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTh U SICHOCTb B U3JI0KEHUU MaTepUana;

- BO3MOXKHOCTb TMpPOOJEMHOT0 W3JI0KEHUS, JUCKYCCHUHU, AHalora C ILEeJbIo
AKTUBU3ALMU JESITEIBHOCTH CTYACHTOB;

- oImopa CMBICJIOBOM YacTH JICKIIMM Ha IMOJJIMHHBIC (DAKTHI, COOBITHS, SIBICHUS,
CTaTUCTUYCCKHUE JAHHBIC;

- TeCHas CBSI3b TEOPETUYECKUX IMOJIOKEHUM U BBIBOJIOB C MPAKTUKOU U OyyIieit
poeCCUOHATIBHON JIEATEIbHOCTHIO CTYACHTOB.

N3yuenne kypca “IIpomecchl W anmapaTbl XUMHYECKOW TEXHOJOTHUN
MOCTPOEHO Ha TPHHIMMAX pazyMHOW (opmanu3anuu W YIJIOTHEHHUS Y4eOHOU
uH(pOpMaIuU, YTO, €CTECTBEHHO, JIOJDKHO CIIOCOOCTBOBATH JIYUIIEMY YCBOCHHIO
COBPEMEHHOM TPAKTOBKH Y4E€OHOTO MaTepuala.

Ha mnepBeix nexmusax mno kypey «lIpomeccsl u ammaparbl XHMUYECKOU
TEXHOJIOTMA HEOOXOJMMO J1aTh OCHOBHBIC TMOHSITHUSI, MPUHIHUIIBI MPUMECHEHUS
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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 JOJDKEH MNpopadoTaTh
OCHOBHOM TEOPETUYECKUI MaTepual 1o TeMe, KOTOPbII MpeICTaBlIeH B ydeOHUKaX
U pacrieyaTkax JIEKI[UM, 3aHECEHHBIX HA MAarHUTHBIN HOCUTENb.

UreHue JeKUMd MO JaHHOW AUCUUILIMHE MPOBOJUTCS C HMCIIOJIb30BAHUEM
MYJIbTUMEIUMHBIX Mpe3eHTauni. IIpe3enTamus mo3BoiseT npernogaBaTelro YeTKO
CTPYKTYpPUpPOBAaTh MaTepual JEKUHWH, 3KOHOMHUTb BpEMs, 3aTpauyMBacMoOe Ha
pPUCOBAHUE HA JJOCKE CXEM, HanmucaHue (popMysl U IPYrux CIOKHBIX 0OBEKTOB, UTO
JaeT BO3MOXKHOCTh YBEJIMYUTh 00bEM H3ylaraemoro Marepuaia. Kpome Toro,
IIPE3EHTAlMs IO3BOJSIET OYEHb XOPOUIO WIUIFOCTPUPOBATH JIEKIUIO HE TOJBKO
CXEMaMHU U PUCYHKaMHU KOTOpbIE €CTh B YUEOHOM MMOCOOMH, HO U TOJHOLIBETHBIMU
doTorpagusiMu, pUCYHKAMH, W T.0. OJEKTPOHHAs MpPE3CHTalUus MO3BOJISIET
0TOOpa3uTh (PU3NUECKUE U XUMHUYECKUE MPOLIECCHl B JUHAMUKE, UYTO MO3BOJISIET
YIY4IIUTh Boclpusitie Mmarepuana. CTyaeHTam NpeJoCTaBISIETCS BO3MOXXHOCTH
KOIIMPOBAaHUS NPE3EHTALMI JUIsl CAMOIIOATOTOBKY Y IIOJATOTOBKH K DK3aMEHY.

IIpu npoBegeHun J1a00PATOPHOrO NMPAKTHKYMa HEOOXOAMMO CO3/1aTh
YyCIIOBUSI 11 MaKCHMaJIbHO CaMOCTOSITEJIbHOTO BBITIOJIHEHUS J1ab0paTOPHBIX
pabotr. IlosToMy mnpu mnpoBeAeHUH JAOOPATOPHOIO 3aHATUS MPENoAaBATENIO
PEKOMEHyeTCS:

- TMIPOBECTH IKCIIPECC-0Npoc (YCTHO WM B TECTOBOM (hOpME) MO TEOPETUUECKOMY
MaTepHuaity, He0OOX0IMMOMY JIJIsl BEITIOJIHEHUS PA0OTHI (C OIIEHKOM).

- MPOBEPUTHh IUIAHBI BBINOJIHEHUS JIA0OPATOPHBIX pabOT, MOATOTOBIIEHHBIE
CTYJICHTOM JIoMa (C OIIEHKOM ).

- OLICHUTH PabOTy CTyJIEHTa B JIAOOPATOPUH U MOJyY€HHbIE UM JaHHbIE (OLIEHKA).

- IPOBEPUTH U BBICTABUTH OLICHKY 3a OTYET.

Jlrobass ~ nmabopatopHas ~ paboTa  JODKHA  BKIOYATh  TITyOOKYyIO
CaMOCTOATENbHYIO0 MPOPAOOTKY TEOPETHUECKOr0 MaTephalia, U3yueHHE METOJUK
MPOBEICHUS U TUIAHUPOBAHUE IKCIIEPUMEHTA, OCBOCHHUE U3MEPUTEIBHBIX CPEICTB,
00pabOTKy M HMHTEPHPETALUIO0 SKCIEPUMEHTAIBHBIX HaHHbIX. [Ipm 3TOM YacTh
paboT MOKET HE HOCUTH OOsI3aTENIbHBIM XapakTep, a BBIIOJHATHCS B paMKax
CaMOCTOSITENIHOM paboThl MO Kypcy. B psin paboT uenecooOpa3HO BKIIOYUTH

pasaciibl ¢ AOMOJHUTCIIbBHBIMU J3JICMCHTAMH HAYYHBIX I/ICCJIG,ZLOBaHI/Iﬁ, KOTOPLIC
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noTpeOyIOT  YIIyOJeHHOW CaMOCTOSITEIbHOW  TPOPA0OTKH  TEOPETHYECKOTO
MaTepuana.

[Ipu n3yuenun kypca «IIpouecchl u anmapaTbl XUMUYECKONH TEXHOJIOTHN
CTYJEHT HE MOXET OrPAaHUYUTHCA TOJIBKO PACCMOTPEHUEM TEOPETUUECKUX
BOIIPOCOB, a JIOJDKEH CTPEMHUTHCS AKTUBHO MPUMEHSITh PAIMOHAIBHBIC MPUEMBbI
MOKMCKa, 0TOOpa U UCIOJIb30BaHUsI HHPOPMALIMU MPU BHIOOPE ONTUMATIBHBIX MyTEH
pelIeHUs] MPaKTUYECKUX 3aJad Ipu BbBIOOpE M pacuere amnmaparypbl i
MPOBEICHUS] XUMUYECKUX TMPOIecCOB. [103TOMY OCHOBHBIM YCJIOBHEM TITyOOKOIO
W3YUYEHHs] Kypca, Pa3BUTHS HAYYHOrO MBIIUJICHUS U 3aKPEIUICHUS Y CTYAEHTOB
ABJIAETCSl PEIICHHE 3aJady Ha NpakTUYeCKUX 3aHsATHsAX. [lpu pemenun 3amau
CTYIEHT JOJDKEH NPOAEMOHCTPUPOBATh, KaK MOXXHO MNPHUUTH K MOPaBUIBHOMY
BBIBOJIy, HCIIOJb3YySd TEOPETHUYECKUE KOHICNIMU U (PaKThl, H3JI0KCHHBIE 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 CIIEAYIOIIMM 00pa3oMm:

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

- OerbIii omnpoc.

- pemieHue 1-2 TUMOBBIX 3a71a4 Y JOCKH.

- CaMOCTOSITEILHOE pellICHUE 3a71a4.

- pa3bop THUMOBBIX OMMOOK MPHU PEHICHUH (B KOHIIE TEKYIIETO 3aHITHS WU B
Hayaje CJICAYIOIIEro).

JIns poBesieHUsI 3aHSATUNA HEOOXOJAMMO MUMETh OOJBIION OaHK 3aJlaHuil U
3a/lay IS CaMOCTOSITEIBHOTO pEIIeHUsl, NPUYeM OSTHU 3aJlaHusl MOTYT OBITh
nudGepeHIpPOBaHbI IO CTENEHU CIOKHOCTH.

[Tocne oO3HAaKOMIIEHHSI C TE€MOW JEKIHMH, CTYAEHT pEIIaeT MPUMEPbl M
3a/laun, 3aKperuisii CBOM 3HaHUS Mo Teme. [l ychemHoro 3akpernjieHus
MaTepuajia CTyJICHT JOJDKEH HAay4dUThCS TOJIb30BAaThCS COOPHUKOM IMPUMEPOB U
3a1a4 [3], B KOTOPOM UMEIOTCS:

- OCHOBHBIE (DOPMYJIBI IJI PACUETOB,
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- HOMOTpaMMbl ¥ JHarpamMmbl, 3HAYUTEIBHO OOJEryarolue pacyeThl 10
CJIO’KHBIM (popMyJiaMm,

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

- OCHOBHBIE IIapaMETpbl Pa3JIMYHBIX allllapaToOB, NPUMEHAEMBIX B XMMHYECKON
TEXHOJIOTHH.

B 3aBucuMocTu OT pazaena AUCUUILIMHBI U TOATOTOBIEHHOCTH CTYAEHTOB
MO>KHO HCITOJIb30BaTh JBa MyTH:

- J1aBaTh OIPEIEIICHHOE KOJIMYECTBO 3aJay JUIsl CaMOCTOSITEJIBHOIO PELICHUS,
PaBHBIX II0 TPYOHOCTH, & OILEHKY CTAaBUTh 3a KOJUYECTBO PEUICHHBIX 3a
OIpPEIEIICHHOE BpeMs 3a/1ay.

- - BBIJABaTh 3aJaHUs C 3aJadyaMH pPAa3HON TPYAHOCTH M OIIEHKY CTaBUTh 3a
TPYIHOCTh PEIICHHOW 3aa4H.

[lo pe3ynbratamM CaMOCTOATENBHOIO PEHIEHUS 3a/Jad CIEAYET BBICTABIISATH
10 KaKIOMY 3aHATHIO OLEHKY. OLIeHKa ITpeBapUTEIbHOM MTOATOTOBKU CTYACHTA K
MPAKTUYECKOMY 3aHSTHI0O MOXKET OBITh CIHENAaHAa 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 marepuasiaMm paszzgena 11€1€CO00pa3HO BbAABATh CTYAEHTY JlOMalllHEe
3aJlaHH€ U Ha TIOCIETHEM MPAKTUYECKOM 3aHSTUH IO Pa3eily MOABECTH UTOTU €ro
u3ydeHus: (HampuMmep, TMPOBECTH KOHTPOJBHYIO padoTy), OOCYyAHWTHh OIICHKH
KaXXJIOTO0 CTYAEHTA, BbIAATh JIOMOJIHUTEIbHBIE 33JaHUs TEM CTyACHTaM, KOTOpbIC
XOTST MOBBICUTH OLICHKY 32 TEKYIIYI0 padoTy.

I[Ipu  opranu3auuv  BHEAYAUTOPHOH  CAMOCTOSITEJIbHOW  padoThI
UCIIOJIB3YIOTCS Clieytolue ee (hOpMBbI:

- BBINOJIHEHUE JIOMAIIHUX 3aJlaHUil pa3HOOOpA3HOro xapakrTepa. JTO - pelleHue
3aja4; 1moAOOp M M3yYeHUE  JIMTEPATypHbIX  MCTOYHUKOB;  HOJIOOP
WJUTIOCTPATUBHOTO U OMUCATENBHOTO MaTepHalia Mo OTAEIbHBIM pa3/esiaM Kypca B
CeTH WHrtepHer.

BBIIIOJIHCHHUC HWH/AHWBUAYAJIbHBIX BaHaHHﬁ, HallpaBJICHHBIX Ha Pa3BHUTHUC Yy
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CTYZCHTOB CAMOCTOATEIbHOCTH U MHULIMATUBLI. IHINBUyalbHOE 3aJaHHE MOXKET
MOJTy4aTh KaK KaKJbI CTYJIEHT, TaK U 9YacTh CTYJECHTOB IPYIIIIbI

Ha camocTosiTennbHyi0 paboTy CTyIEHTOB IO ydeOHOMY Iutany otBoxutcs 101
qac,. CamocrosTenbHas paboTa CTyJeHTa HOCUT CHUCTEMAaTHUECKUH XapakTep.
CamocTrosiTenbHasi padoTa CTYIEHTOB, NPEIYCMOTPEHHAas Y4e€OHBIM IUIAHOM B
oobeme =~ 50% oOmero KoaMdecTBa 4YacoB, COOTBETCTBYET Ooisiee TiayOoKOMY
YCBOEHHIO M3y4aeMOro Kypca, (GOpMUpyeT HaBBIKH HCCIIEI0BATEIbCKONW pabOThl U
OPUEHTHPYET CTYACHTOB HAa yMEHHE MPUMEHSITh TEOPETHUECKHE 3HaHHUS Ha
MPaKTHKE.

3amanust JUIsi CaMOCTOSITENIbHON pabOThl COCTABIICHHI 110 pa3ziejiaM U TeMaMm,
0 KOTOPBIM TpedyeTcsl AOMOITHUTENIbHO MpopadoTaTh W MPOAHATU3UPOBATH
paccMaTpWBaeMbIil TIpermojaBaTejieM MaTepual B O0ObeME 3alIaHUPOBAHHBIX
9acoB.

B pazgene 4.2. mpuBeieHbl HOMEpa 3aJad IO KaXJIO0HW TeMme, 4acThb W3
KOTOPBIX pPAacCMATPUBAETCS HA CEMUHAPCKHUX 3aHSATUSAX, OCTAJBHBIC CTYJICHTHI
JOJDKHBI ~ PEIINTh CaMOCTOSITENIbHO. Pe3ynpTaThl  CcaMOCTOSITENBHOU PabOTHI
KOHTPOJIUPYIOTCS TIPErojaBaTeIeM M YYHTHIBAIOTCS TPH aTTECTalldd CTYJICHTA.
[Ipy »STOM TPOBOAATCS: TECTUPOBAHHUE, OKCIPECC-OMPOC HA CEMHUHAPCKHUX
3aHIATHX, TPOBEPKA MUCHMEHHBIX padoT.

IIpu noaAroroBKe K KOJVIOKBUYMY CJIeAyeT:
npopadoTaTh KOHCIIEKTHI JIEKIIUH MO BOIIPOCaM KOJUIOKBUYMA;
NMPOYMTATH OCHOBHYIO U JONOJHUTEJIBHYIO JIUTEPATYPY, PEKOMEHA0BAHHYIO
10 U3y4aeMBbIM BOIIPOCAM,;
OTBETUTH HA BOMPOCHI KOJIJIOKBUYMA;
NP 3aTPYAHEHUSIX TPOKOHCYJIBTUPOBATHCS C MPETOIABATEIIEM.
MeToauveckue peKOMEHJIAUH 110 MOAT0OTOBKE K TECTUPOBAHMIO. 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
nucuumuinHe. [IpoKOHCYnbTUPOBATHCS € MpenojiaBaTeleM IO BOMPOCY BbIOOpa
y4eOHOM JIUTEepaTyphI;
- YETKO BBIACHUTH BCE YCIIOBHUSI TECTHUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TECTOB
Bam OyzaeT npensioskeHo, CKOJIbKO BpEMEHU OTBOJUTCA HA TECTUPOBAHUE, KaKOBA
CUCTEMA OILICHKHU Pe3yJIbTaTOB U T.J.
- MpUcTymasi K paboTe ¢ TeCTaMH, BHUMATEIbHO U JI0 KOHIIAa MPOYUTATh BOIPOC U
npeajiaraeMble  BapHaHTbhl OTBETOB. BbIOpaTh mMpaBuiibHbIE (MX MOXET OBITh
HECKOJIbKO). Ha oTnensHOM JIMCTKE OTBETOB BBIMHMCATh LU(PY Bompoca U OYKBBI,
COOTBETCTBYIOIINE PABUIILHBIM OTBETAM;
- B MPOLIECCE PEIICHHUS KEJIATEIIbHO MPUMEHATh HECKOJIBKO MOJAXOJ0B B PEIICHUU
3aIaHusl. DTO TMO3BOJSICT MAaKCUMAJIbHO THOKO ONEPUPOBATh METOJAMU PEIICHUS,
HAXO/Is1 K&KJIbIM pa3 ONTUMAJIbHBIN BapHUaHT.
- HE TPAaTUThb MHOIO BPEMEHHM HA YPE3BBIYANHO TPYIHBIA NI BOMPOC, CIEAYET
neperTy K APYruM TeCTaM, a K TPYJHOMY BOIIPOCY BEPHYTHCS B KOHIIE.
€) 00s3aTeNIbHO OCTaBUTh BpeMsl JJIA TMPOBEPKA OTBETOB, YTOOBI H30€kKaTh
MEXaHUUYECKUX OIIHOOK.

7. YueOHO-MeTOAMYECKOE 0O0ecneYeHue JUCIUIIIMHBI

Ochnoenas numepamypa

1. PacrieyaTkn KOHCIIEKTOB JIEKIIAI
2. B.I'. Aiiareiin, M.K. 3axapos, I'.A. Hocos u ap.; Ilox pea. B.I'. AitHmTeiiHa.
OO0t Kypc poOIIECCOB U alllapaToB XUMUYECKON TEXHOJIOTHHU: YueOHuK: B 2
kH. / M.: Jloroc; Bercmi. mk., 2003. Ku.1. 912 c.: nin.
3. .B.I'. Aiiamreitn, 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 I0.1., Kamun B.A. BHyTpeHHue 3agaumn
TUAPOIMHAMUKHA. MeToIMuecKue yKa3aHus IO 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. MeTOANYEeCKUe YKa3aHUsl T10 BHITIOJHEHUIO
nabopaTtopHbix pabot. Hanbuuk, KBI'Y, 2015

6. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. Ilpumeps! 1 3aa4u 110 KypCy
MPOLIECCOB U amnmnapaToB XUMUYECKON TEXHOJIOTUH : yuel. mocodue ajisi By30B. —

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

Jlonoanumenshan numepamypa

l. Kacarkun A.I'. OCHOBHBIE NPOLECCHI U AMIMAPAThl XUMUYECKON TEXHOJIOTUU
— M: Anpsnc, 2008

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

3. Kanekun B. C. Ilpoumeccel u anmaparbl XHUMHUYECKOW TEXHOJIOTHH:

['mapoMexaHnuecKre U TEeIUIOBBIC MpoIiecchl: Yuel. mocodue. B 2 4. — Omck: U3n-
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 MO IIUPOKOMY CIIEKTPY
JIMCLUTLINH)

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

IIporpammMHoe o0ecriedyeHue
CUCTEMHBIE ITPOI'PAMMHEBIE CPEJICTBA: Microsoft Windows XP
[MTPUKJIAJHBIE [TPOTPAMMHBIE 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 Y4eOHbIE PeCypChl:

- BUpTyaJibHas J1abopaTopusi.

IlepeyeHb 10TOBOPOB € FJIEKTPOHHO-0NOJIHOTEYHBIMH CHCTEMAMH

YyeOHublii
rox

HaumenoBanue AOKYMEHTA C YKa3aHUEM PEKBU3UTOB

Cpok aeiicTBust
JTOKYMEHTAa

2018/2019

®OI'BY «Poccuiickas rocympapcTBenHas oubnnoreka» (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)
Hanmonanenas uHbopMalimoHHO-aHATMTUYECKAs 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 00JIaCTSIM 3HAaHUM
it BO u CIIO, a takke MoHOTpaduu 1 HAyIHAs
NepPUOANKA
00O «Ilonurexpecypce»

(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

HpCSeHTaHHﬁ, cpeacTBaMu 3BYKOBOCIIPOU3BCACHUA, 9KPAaHOM N UMCIOIIUC BbIXO/ B

HEOOXOMUMBIA IS peau3aiuu

(00opy/nOBaHHBIE  BUACOMPOCKIIMOHHBIM
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cetb MHTEpHET), mOMEUIeHHs Ui TpOBEACHHs J1a00paTOPHBIX, CEMUHAPCKUX H

NPAKTUYECKUX 3aHATHH (00OpYIOBaHHbIE Y4eOHOW MeOEebI0), KOMIIBIOTEPHBIE

KJIaCChbI 1 Ap.

[Io mucuurmummae «lIIpomeccsl W anmapaTbl XMMHYECKOM TEXHOJIOTHU

HMCIOTCA IIPC3CHTAIMKU II0 OTACIIBHBIM TCMaM KYypcCd, ITO3BOJIAIOIINC Hanooee

3¢ (HEKTUBHO OCBOUTH MPEACTaBICHHBIA yUeOHbBIN MaTepHall.

3aHsaTug

JICKIIMOHHOI'O TUIIa WM CCMHUHAPCKUC 3aHATHUA IIPOBOLATCA B

aynutopuu 203, mabopatopHbie pabOThI BBIMOJIHSIIOTCS B TabopaTopuu 212.

OcHOBHOE o0opyaoBaHue,
o0ecrnieunBaroIee IIPOBE/ICHHE
Neayr | eKIMOHHBIX MpaKTHYCCKUX u OCHOBHOE HA3HACHHE
)
71a00paTOPHBIX 3aHATUI
203 | Hanuume MynbTUMeanitHOTO | O0y4aroniee: Mpu MPOBEICHUU
00opy10BaHUS JEKIIMOHHBIX W TPAKTHYECKUX
3aHATUI
212 | B nabopatopun 212 umeetcs | OOyyaromiee: TpU  MPOBEACHUH
npruoOpeTeHHas XUMHUYECKUM | 1aOOPATOPHBIX 3aHATHI
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:

-Ilponyktel 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 - MareMatnyeckoe MpOrpaMMHOE oOecIieueHue,
KOTOpPO€ TIO3BOJISICT BBIMONHITH, AHATU3WPOBATH BAXKHEUIINE WH)KCHEPHBIC
pacdeTsl 1 OOMEHHUBATHLCS UMU;
-WinZip nns Windows - mporpaMm JiJ1si CKaTHs U pacliakoBKHU (HaiisioB;
-Adobe Reader nis Windows — iporpamma miist utenusi PDF ¢aiinos;
-Far Manager - KOHCOJIbHBIN (ailIoBBI MEHEKEp AJSl OMEPAIMOHHBIX CHUCTEM

cemerictBa Microsoft Windows.

JUIst CTYJEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS CO3IaHBI
crenuaibHble YCIOBHS JUIsl TOJIydeHHs oOpa3oBaHMs. B 1Lensix QocTynmHOCTH
IOJlydYeHUs1  BBICIIErOo oOpa3oBaHUs 1O 0OOpa3oBaTEbHBIM  [POTPAMMAaM
WHBAIMJAMU M JIMIAMH C OTFPAaHUYEHHBIMH BO3MOXKHOCTSMU  3JI0POBbS
YHUBEPCUTETOM obecrnieunBaercs: 1. AJbTepHAaTUBHOW Bepcuel 0o(QUIMATbHOIO
caiita B cetn «/uTepHer» mna cnaboBupsamumx; 2. IlpucyrcTBue accucTeHTa,
OKa3bIBAIOIIIETO 00YYarOIIEMYCsl HEOOXOUMYIO MTOMOIIb; 3./[711 THBAIKUIOB U JIUIT
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI 10 CIyXy — XyOJMpOBaHUE BCIyX
CIOPaBOYHOM HH(OpMALMKM O pacluMCaHuUd YYEOHBIX 3aHATUH; oOecredyeHue
HaJJIe)KalllMMU 3BYKOBBIMH CpPEJICTBaMU BocIipousBeaeHus uHpopmauuu; 4. Jlns
VWHBAJIMIOB W JIMI C OIPAHUYEHHBIMU BO3MOXXHOCTSIMH 3J10POBbSl, HMMEHOLIUX
HapylIE€HUsT  ONOPHO-IBUraTEIbHOrO  ammapara, CO3[JaHbl  MaTepUalbHO-
TEXHUYECKUE YCIOBUS OOECHeuMBaroliie BO3MOXHOCTh OecrpensiTCTBEHHOTO
JIOCTyIa 00yYaroluxcsi B yueOHblEe MOMENIeHUsI, 00bEKTY MUTAaHUS, TyaJeTHbIC U
JIpyrue TOMEIIECHUS YHUBEPCUTETa, a TakkKe MpeObIBaHUS B YKa3aHHBIX
NOMEIICHUAX (HaJIM4YHe PACIIMPEHHBIX IBEPHBIX POEMOB,

MOPYYHEH U IPYTUX MPUCIIOCOOTICHUN
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JUCT NBMEHEHUWI (JIONTOJTHEHUI)

B pabo4yIo MMporpamMmy Io JUCHUIUIMHE «/{0mmoTHUTENbHBIE T1aBbl POLIECCOB U
anrnapaTroB XUMUYECKOW TEXHOIOTMI MO HaIlpaBieHuto noarotoku 18.04.01 —
«XUMHYECKask TEXHOIOTHs»; Tpoduiib « TexHonorus u nepepaboTka NOTUMEPOB
Ha yueOHBIN TOA

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
3aBenyromuii kadeapoi HO.A.Mankannyes.
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