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1. Ileau 1 3a1a4u OCBOEHUSI AUCIHUILINHBI

Heabro aucuumianHbl «JlOMOTHUTENBHBIE TJIABBI MPOLECCOB U anmnaparoB
XUMHYECKOW TEXHOJIOTUMY SIBJISIETCA MOJATOTOBKA CTYJIEHTOB K CAMOCTOSITEIIbHOU
paboTe Ha XHUMHYECKUX MPEANPUITHSIX B KaueCTBE HHXKEHEpa-TEXHOJIOra,
TOTOBHOCTBIO K PEIHICHUIO NpOo(ecCHOoHATBHBIX MNPOU3BOACTBEHHBIX 3ajad,
FOTOBHOCTBIO K COBEPIICHCTBOBAHUIO TEXHOJIOTMUECKOTO IIporiecca. IIpenoiaBanue
JUACHUIUIAHBI «JlOTIOJIHUTENBHBIE TJIaBbl MPOLIECCOB U AIlIAPATOBY» TAKKE CTABHUT
cBoci 1ICJIBIO COBEPIIICHCTBOBAHUE npodeccuoHaIbHON IMOJATOTOBKH
oOy4aronierocss B 00JacT OOIIMX 3aKOHOMEPHOCTEH THIIOBBIX ITPOLIECCOB U
arnmapaTtypsl UId UX peaau3allid BHE 3aBUCHUMOCTH OT MX MECTa B KOHKPETHOMU
TEXHOJOTUYECKOW IIEMOYKE, a TakKKe€ ONTUMHU3AlUU YCJIOBHM ITPOBEIACHUS
MPOIIECCOB U UX almapaTypHOro opopMIICHHUS.

3agauyaMy  AUCHUIUIMHBI  SIBIISIIOTCSL  TEOPETHMYECKOE M MPaKTUYECKOE
000CHOBaHNE HEKOTOPHIX MAaCCOOOMEHHBIX TEXHOJIOTMYECKUX ITPOIIECCOB, METOIbI
WX pacyeTa, a TakKe pacyeT W BbIOOp ammapaToB W MAIIWH JJIisI OCYIECTBICHUS
JTAHHBIX TIPOLIECCOB.

OmHolt M3 caMbIX XapaKTEPHBIX OCOOCHHOCTEM COBPEMEHHOTO JTara
Pa3BUTHUS HAPOJHOTO XO3SMCTBA SIBISIETCS €r0 BCECTOPOHHSA XHWMHU3AIUA,
MPEACTABIISAIONIAs] COOOM IMMPOKOE HCIOJBb30BAaHUE B BEIYIIUX OTPaACIIX
MIPOMBIIIJIEHHOCTH U CEJIbCKOT0 X035MCTBA XUMUYECKUX TPOJTYKTOB U MAaTEPUAJIOB,
BHEJIPCHUE HOBBIX TEXHOJOTHYECKHUX IPOLECCOB. B CBs3M C 3TUM H3y4yeHUE
XMMHUYECKOM TEXHOJIOTMM KaK HAayKd O METOJaxX W CpPEeACTBax YIPaBJICHUS
TEXHOJIOTUYECKUMHU TMpOIEeCCaMd B MPOMBIIUICHHOCTH TpuoOperaeTr s
WHKEHEPOB-TEXHOJIOTrOB 0c000¢ 3HaUCHUE. TeopeTHISCKOM OCHOBOM JUCIMILTHHBI
aBisieTcs nucuuiuinHa "IIpoieccsl u anmnapaThl XMMUYECKON TEXHOJIOTHUU'', KOTOpast
MO3BOJISIET MMPOAHAIU3UPOBATH U PACCUUTATH MTPOLIECC, HAMTU CaMbI€ BBITOJHBIC €T0
nmapameTphl, pa3pabdoTaTh M pacCUMTaTh  amnmaparypy, HEOOXOIUMYIO ISt
MPOBEJCHUA 3TOr0 mpoluecca. BoT nmouyemy 310N OUCHUIUIMHE OTBOJUTCSA Ba)KHAS

pOJIb B BBICILIEM OOPa30BAHUU.



B npouecce M3yUYCHHA AUCHUILIMHBI CTYACHT HOJIZKCH YCBOHWTH OCHOBHBLIC

NPUHLANBI AHAJA3a MEXaHW3Ma IPOLECCa, NPOTEKAOUIET0 B XHWMHYECKOM
IPOU3BOJCTBE, BBIIBUTH OOLIME 3aKOHOMEPHOCTH IMPOTEKAHUSA IIPOLIECCOB B
anmapaType XMMHYECKHUX MMPOU3BOJICTB. Y CTy/AEHTa JIOJKHA OBITh chopMHupoBaHa
COBOKYIIHOCTb  HAaBBIKOB W 3HAHUM, IO3BOJIOINIUMX €My JOCTaTOYHO TOYHO
OpPUEHTHPOBATHCSI B BHIOOPE ONTHUMAIBHOTO IMYTH pacdyeTa OCHOBHBIX alllapaToB
XUMUYECKON MPOMBIIUIEHHOCTH, KBATM(UIMPOBAHHO pEIMIaTh BOIMPOCHl HX

HCIIOJIB30BAHUA B PA3HBIX OTPACIIIX XUMHUYCCKUX ITPOU3BOICTB.

Henu oucuyunaunst u ux coomeemcmeue yeaam OIIOII BO

]_IGJII/I OCBOCHU THUCHUIIINHBI «I[OHOJIHI/ITCJIBHI)IG
T'JIaBbI IIPOLCCCOB U allllapaTOB))

Lemu OIIOIT BO

dopmupoBaHue ClIOCOOHOCTH MOHUMATh (PH3UKO-
XUMHUYECKYIO CYIIHOCTb MTPOIECCOB H
WCIIOJIb30BaTh OCHOBHBIC 3aKOHBI IPOTCKAHUS
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB B
KOMIUICKCHOM TTPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOM NIEATETbHOCTH

[ToaroroBka BBITYCKHUKOB K
npOU3800CMBEEHHO-MEXHOIOSUYECKOU
JEATENBLHOCTH B 00JIaCTH XUMHUYECKUX
TEXHOJIOTUI, KOHKYPEHTOCIIOCOOHBIX Ha
MHPOBOM PBIHKE XUMUYECKUX
TEXHOJIOTHUH.

®opmupoBaHue CIOCOOHOCTH BBITTOIHSTH
He00XoAuMble GU3UKO- XUMUYECKHUE U
TEPMOAVMHAMUYECKHE PACYEThl OCHOBHBIX
[apaMeTpoB

XUMHUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB HA OCHOBE
METO0B IIPOLECCOB U alaparoB XUMUYECKOU
TEXHOJIOTHU

[ToaroroBka BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JeITEILHOCTH B 00JIACTH XUMHUYECKHUX
TEXHOJIOTHI, KOHKYPEHTOCITOCOOHBIX Ha
MHPOBOM PBIHKE XUMUYECKUX
TEXHOJIOTHH .

dopMHUpOBaHUE TBOPUECKOTO MBIIIICHHUSI,
o0beMHeHre (QyHIaMEHTaIbHbIX 3HAaHUH
OCHOBHBIX 3aKOHOB M METOJIOB pacyéTa XUMHUKO-
TEXHOJOTHYCCKUX ITPOUCCCOB U MPOBCACHU A
(U3UKO-XMMHYECKHUX HCCIEI0BaHUH, C
nocienyroieid 00paboTKOM 1 aHAITU30M
PE3yNbTATOB MCCIEAOBAHUN

[ToaroToBKa BBITYCKHUKOB K HAYYHbIM
uccne0o8anusAM Ui peleHns 3a1ad,
CBSI3aHHBIX C Pa3pabOTKON
MHHOBAIIMOHHBIX METOJIOB CO3JJaHUs
XUMHKO-TEXHOJIOTMYECKHUX
IPOILIECCOB, BEIIECTB U MaTEepUAJIOB

dopMHUpOBaHNE HABBIKOB CAMOCTOSITEIIHHOTO
MPOBEACHUS TEOPETUUECKUX U
IKCIIEPUMEHTAIIBHBIX HCCIIEIOBAaHUHN B 00J1aCTH
MPOLIECCOB U

anmapaToB XUMHYECKUX TEXHOJIOTHIT

HOJIFOTOBK& BBIITYCKHHUKOB K
camoobyuenuio 1 HepepbIBHOMY
PO ECCHOHATBHOMY
CaMOCOBEPILIEHCTBOBAHUIO




2. Mecto aucuumiaudbl B cTpykrype OIIOII BO

JucuuminHa «JlonoJHUTENIbHBIE TJIABBI MIPOIIECCOB U alapaToBy OTHOCUTCS
K 0a30Boil yactu bioka 1 «JluciuminHbl (MOIYJIH)» OCHOBHOM 00pa3oBaTelbHON
nporpaMmmbl o HampasiaeHUuio moAroroBku 18.04.01 «XuMuueckass TEXHOJOTHSY,
npoduiib «XUMHUYECKasi TEXHOJIOTHS JICKAPCTBEHHBIX CPEICTB», W MpeArnosaraet
MOJIyYeHHE CTyAeHTaMu NpodecCUOHANbHBIX 3HAHUW, YMEHUM M HaBBIKOB B
pasnu4HBIX o0jacTax mnpodeccuoHanbHOM nmearenbHOCTH. OHa 0oOBeaUHSET
HEKOTOPBIE pa3Jeibl MPOLECCOB U allllapaTOB XUMHUUYECKON TEXHOJIOTUH, UMEIOIINE
CYILIECTBEHHOE 3HAaYeHHUE JUIsl (POPMUPOBAHMS €CTECTBEHHO-HAYUYHOI'O MBILIJICHUS
CIIEUAIUCTOB-XUMHUKOB.

JlanHast yyeOHasi mporpaMMa Y4YUTBHIBA€T B3aUMOCBSI3b U MPEEMCTBEHHOCTD
JUCHUIUIMHBI C IPYTUMHU OOIIETEOPETUUECKUMU U CIIEIUAIbHBIMU TUCITUTIIMHAMU .
[IpeameTsl, KOTOpbIE M3y4YAIOTCS Ha MPEIBIIYIIMX Kypcax (OakajaBpuaT) M Ha
3HAHUE KOTOPBIX ONMUPAETCAd TUCHUILUIMHA «JlOTOJHUTENbHBIE TJIaBbl IPOLIECCOB U
arrmapaToB»: MPOLECChl U ANMAPAThI XHUMHYECKOW TEXHOJIOTHMH, MATEMATHKA,
uHdopmaTrka, Gpu3uka, HEOPraHUYECKasi XUMHUsI, OPTaHUYeCKasi U aHATUTHYECKas
XUMUH, UH)KEHEPHAs Tpaduka U HauepTaTesibHasi TEOMETPHUS.

[Ipu wm3ydeHUM yKa3aHHBIX JUCHUIUIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHBIC)» 3HAHUS, YMEHHUS, OBIT U KOMIIETEHIIUH, HEOOXOIUMBIE JJIS1 YCIICITHOTO
OCBOEHUS JUCLHMIUIMHBI «/[OTIOJIHUTENBHBIE IT1aBbI TPOLIECCOB U AIIIAPATOB).

B pe3ysbTaTe 0CBOEHHS IUCHUIINH (IPEPEKBU3UTOB) CTYEHT J0JI2KEH:
3uamo:

® OCHOBHBIC MOHATHS M METOJBl MaTEeMAaTUYECKOTO aHAJIN3a, JIMHEHHON alreOphl,
JMCKPETHOM MaTreMaTuKH, Teopuu auddepeHInalbHbIX YpaBHEHUH, TEOPUU
BEPOSATHOCTEM M MATEMaTUYECKOM CTAaTUCTUKHU; OCHOBHBIE MAaTEMAaTHYECKUE
METO/IbI pellieHHs TPo(PecCHOHaTBHBIX 3a/1a4;

e noHATHE WHGOPMAINHU, OOIIHE XapaKTEPUCTUKHU MPOIECCOB cOOpa, mepeaaydw,
0o0pabOTKM U HaKOIUIEHUs WHOOpPMAlUKM, TPUHIMUIBI AITOPUTMU3AIMN U
MpOrpaMMHUPOBAHUSA, OJIMH U3 A3BIKOB MIPOrpaMMHPOBAaHUS, MOPOrpaMMHOE

o0ecrieueHrne M TEXHOJIOTUM NPOrpaMMHUPOBaHUSA, HH(POPMAIMOHHBIE CHCTEMBI
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(MUC), anroput™bl MHGOPMAIIMOHHBIX MMOUCKOB, KOMITBIOTEPHBIE CETH, OCHOBHBIC
TUIIBI TPOTOKOJIOB KOMIIBIOTEPHBIX Ce€Ted, Tio0anbHyt0 ceTh Internet u
KOMITBIOTEPHYIO IpaQuKy;

e 3aKOHbl HBIOTOHA M 3aKOHBI COXPAHEHUs, DJIEMEHThl MEXAHUKHU KUIKOCTEU MU
ra3oB, OCHOBHBIE 3aKOHbl TEPMOJWHAMUKH, CTATUCTUYECKHE PACIPEACICHUS,
3aKOHBI JJIEKTPOCTATUKHU, BOJHOBBIE IPOLECCHl, T€OMETPUYECKYIO U BOJHOBYIO
ONTHKY, OCHOBbI KBAaHTOBOM MEXAHUKH, CTPOCHHE MHOTOXJIEKTPOHHBIX aTOMOB,
CTpOEHUE SApa, KIIACCU(PHUKALIUIO JIEMEHTAPHBIX YaCTHII;

® OCHOBHBIE OCOOEHHOCTHU CBIPBEBBIX PECYPCOB (BOoAA, HEPTh, ra3, TOPP, pyAHbIE U
HEpYJHbIE MaTE€pHaJIbl, BO3YIIHAS CPEA), OCHOBHBIE CIIOCOOBI X MEpepabOTKH 1
NOJIFOTOBKH, BIMSIHHUE MIEPEPa0OTKHU Ha OKPYKAIOIIYIO CPENY;

® [IEPUOJNYECKYIO CUCTEMY BJIEMEHTOB, 3JIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKY!I,
OCHOBBI TEOPUM XUMHUYECKOW CBSI3U B COCAUMHEHMSIX DPAa3HBIX THUIIOB, CTPOCHHE
BEILIECTBA B KOHJCHCUPOBAHHOM COCTOSIHUH, XMMHUYECKHE CBOWCTBA DJIEMEHTOB
Pa3IMYHBIX TPYNI MEPUOAUYECKOM CHUCTEMbl M HMX BaXHEUIIUX COCAWHEHUU;
pacTBOppl M HMX CBOWMCTBA; pAaBHOBECHE B pACTBOPAX; OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLINH; CKOPOCTh U MOPSIIOK XUMUYECKUX PEAKIUM;

e KJIAacCU(PUKALMIO, CTPOCHHE M HOMEHKJIATYpy OCHOBHBIX OPraHMYECKHX
COCJIMHEHUH, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHUN;
ONPENIECIICHNE PABHOBECHUS U CKOPOCTH XMMHYECKUX PEAKLMM, OCHOBBI KaTajln3a
OpPTraHUYECKUX PEAKLINN;

® DJIEMEHTHBIA, MOJIEKYJSPHBIA M (Ha30BbId aHalu3, CIOCOOBI BBIPAKECHHUS
KOHIIEHTpAauii M CcOCTaBOB (a3, OCHOBHBIE METOAbl KAa4eCTBEHHOIO U
KOJIMYECTBEHHOTO aHAJINW30B, MPUHLHUIBI (PU3UKO-XUMUUYECKHUX METOJOB aHaIN3a:
ONTHUYECKHE, FJICKTPOXUMHUUYECKHE, XpPOMATOTpapUUecKuil aHaIIN3bI;

® OCHOBbl  XMMHUYECKOW  TEPMOJMHAMHUKHM:  Hayajga  TEPMOJUHAMUKH,
TEPMOJMHAMUYECKUI TMOTEHUMal W OOIIMe YCIOBUS TEPMOJUHAMUYECKOTO
paBHOBECHSI, TEPMOIMHAMUYECKHIE CBOMCTBA Ia30B; OCHOBHBIE 3aKOHBI MEK(Pa3zHOTO

PaBHOBCCHA 6I/IHapHI>IX CUCTEM, XUMHWYCCKOC PABHOBCECHUC,



® OCHOBBI TEPMOJMHAMHUKU TMOBEPXHOCTHBIX SIBIICHUH: aJcOpPOLMU, CMAYMBAHMS,
KaWUISIPHBIX SIBIICHUM, aAre3uH, KOre3WH, CBOMCTBA MOBEPXHOCTHO-AKTHUBHBIX
BEILECTB; AJIEKTPOKUHETUYECKUE SBJICHUS; KIIACCU(UKALIMIO JUCIIEPCHBIX CUCTEM U
UX OCHOBHBIE CBOMCTBA, YCTOWYMUBOCTh AUCIIEPCHOCTh CUCTEM: CEUMEHTAIIMOHHAS
U arperaTuBHas yCTOWYUBOCTh, CTPYKTYpPOOOpa30BaHUE B JAUCIEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTHYECKNE CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM;

e rio0anbHbIe MPOOJIEMBI SKOJIOTHH, MPOMBIIIIEHHBIE BBIOPOCHI B OKPYKAIOIIYIO
cpeny, TBEPABIE MPOMBILUICHHBIE OTXOAbl, IPEICTABICHUA O MPEIEIIbHO-
nomycTuMbIX KoHIeHTpanusx Bpeanbix BemectB (I[IAK wu I1JC), ocHoBHBIE
MPUHIUIBI OYUCTKUA MPOMBIIUICHHBIX Ta30BbIX BHIOPOCOB, OUUCTKUA CTOYHBIX BOJI,
YHUYTOKEHUE TOKCUYHBIX OTXO0B, CUCTEMBI HKOJIOTHYECKOTO MOHUTOPHUHIA;

® OCHOBBI M 33Ja4d HAYEPTATEIbHOW I'€OMETPUM: IUIOCKUE U NPOCTPAHCTBEHHBIE
KOOPAMHATHI, 33IaHUE TOYKHU, IPSIMOI TUHUHU U TIFIOCKOCTH, IOCTPOEHUE PAZTUIHBIX
MPOEKIUI Tell, CEYEHU W pa3pe30B; OCHOBHBIE MpaBHJIa U TPeOOBaHUS €IMHOU
cucteMbl KOHCTpykTOopckoi mokymeHtanmu (ECKJI): odopmiienue ueptexeit
neTanel U cOOpOYHBIX €/IMHHUL, OCHOBHBIE HAAMUCH M OOO3HAYEHMS; MIIOCKUE U
aKCOHOMETPHUYECKHE U300PAKEHHUS; YCIIOBHBIE H300paKEHUS COEAMHEHUH IeTanei:
pe3b00OBOE  COCNMHEHHME, COCJUHEHWE CBapKoil; TpeOoBaHMS K pabdouuMm
YyepTekaM U3IeNui, K COOPOUHBIM YepTeKaM U YEPTEKaM OOILEro BU/1a; OCHOBHbBIE
MpaBUJIa COCTABJICHUS THAPABINUYECKUX CXEM;

® OIpPEIEICHUE CHJI U MOMEHTOB CHUJI OTHOCHUTEIIBHO TOYEK M OCEM; MOCTPOCHHE
CBA3CH CWJI M MX PEAKLUH; OINpPENEATh YCIOBHS MEXAaHUYECKOTO PaBHOBECHS
TBEPABIX TEJI; ONPEACICHUE TPACKTOPUM U YPABHEHUM NBUIKCHUS MATEPUAJIbHOU
TOYKH; ONPENEIICHNE MOMEHTA HMHEPLUMM MPOCTEUIINX TEJI M IUIOCKUX Tell;
ONpPENEIICHNE MOMEHTA KOJWYECTBA [BW)KCHHUSA, 3aKOHA COXPAHEHUS DHEPIUHU
(KMHETUYECKOM M MOTEHUMAIbHOW HEpPruM); OIpE/AesIeHHE 3aKOHA COXPAHEHMUS
KOJIMYECTBA JIBUKEHUS,

® OCHOBHbBIC MPOYHOCTHBIE XaPAKTEPUCTHUKHU TBEPIBIX TN MPU PACTSLKECHUU H
cokaTtuu: 3aKoH ['yka, oCHOBHbIE BUbI JeopMaluil U JOMyCTUMbIE MEXaHUYECKHUE
HaIpsKEHUS; OCHOBHBIE METO/IbI PACUETA HA MEXAHUYECKYIO POYHOCTh OTAEIbHBIX
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y3JI0B M JIeTajJel MAlluH: OIOpP, KOPIIyCOB almnapaToB, HATPYKEHHBIX BHYTPEHHUM
WJIU BHEITHUM U30BITOYHBIM JJABJICHUEM;

® MPUPOAY IJIEKTPUUYECKUX IOJEH M HMX OCHOBHBIE CBOMCTBA; IIEPEMEHHBIE H
MTOCTOSTHHBIE T0JI51, OCHOBHBIE 3aKOHBI, ONTUCHIBAIOIINE CBOKWCTBA MOJIEH; YCTPONUCTBO
U TIPUHIHUIIBI Pa00Thl CUHXPOHHBIX M ACHMHXPOHHBIX JJIEKTPUUYECKHUX JIBUTaTEJCH;
AIIEKTPUYECKUE U3MEPEHUS U IPUOOPHI;

® CTPOCHHE METAJUIOB, (POPMUPOBAHUE CTPYKTYPhl METAIJIOB U CIUIABOB MPH
KPUCTAJUIM3AllMU; ONpPEJEICHUE IUIACTUYECKOW JjaedopmMallid U OCHOBHBIE
MEXaHUUYECKHE CBOWCTBA METAJJIOB U CILIABOB; TUIIBI KOHCTPYKIIMOHHBIX METAJLIOB
U CIUIABOB, HCIOJBb3YEMBIX B XMMHUYECKOM MAIIMHOCTPOCHHH; KJIACCHU(PUKALIMIO
KOPPO3UOHHBIX IPOLECCOB, XUMUYECKYI0 M DJIEKTPOXUMHUUYECKYIO KOPPO3UI0 U
OCHOBHBIE CIIOCOOBI €€ MPEAOTBPALLCHUS;

® OCHOBBI U 3aJladyll METPOJIOTUH; OCHOBHBIE TOHATHUS, CBA3aHHBIE C OOBEKTaAMU
U3MEPEHUN PA3JMYHBIX [1APAMETPOB; OCHOBHBIC TIOHSTHUS, CBS3AaHHBIE CO
CPEACTBAMM W3MEPEHMU; OINPENEIICHUE IOHATHSA IIOIPEIIHOCTH WM3MEPEHHU W
OCHOBHBIE UCTOYHUKH MTOTPEIIHOCTEN; ONPEIEIIEHHE MHOTOKPATHOTO U3MEPEHUS U
OCHOBHBIE ~QJITOPUTMBbI OOpPaOOTKM MHOTOKPATHBIX HW3MEPEHHM; OCHOBHBIE
noJioxkeHus 3akona P® 06 obecriedeHN eTMHCTBA U3MEPEHUM;

® OCHOBHbIE (PM3MUECKHE BEJIUYMHBI U UX MPOU3BOJHbBIC; BHECUCTEMHBIEC €IMHULIBI
U3MEpeHUl (U3MUEeCKUX BEJIWYUH; OCHOBHBIE CHCTEMbI E€IUHUI] H3MEpEHUi
buznueckux BenMYMH U cucteMy u3MmepeHuit CU; oOcCHOBHblE mpaBuiia
ucnoibs3oBanus cuctembl CU Ha Tepputopun PO;

Ymemo:

® NIPOBOJAMTH aHaIU3 (PYHKIIMM, pelaTb OCHOBHBIEC 3a/1a4yd TEOPUU BEPOATHOCTH U
MaTEeMaTUYeCKON CTaTUCTUKHU, PEIllaTh ypaBHEHUS U cUCTEMbI AU depeHInaaIbHbIX
YpaBHEHUI NPUMEHUTENIBHO K peabHbIM IIPOIECCaM; TPUMEHATh MaTEMAaTUYECKHE
METO/Ibl IPU PELICHUH TUIOBBIX MPOo(ecCHOHATBHBIX 33/1aY;

® pa0oTaTh B KAUECTBE IMOJIb30BATENS IEPCOHATBHOIO KOMITBIOTEPA; MOJIb30BATHCS
Pa3IMYHBIMU ONEPALlMOHHBIMUA CHCTEMAaMU; UCIIOJIb30BaTh HA IPAKTUKE PA3JIUYHBIC
BHEIIHHE HOCUTENH JIsi 0OOMEHA JAHHBIMH MEXAY KOMIBIOTEPaMU; UCIOIb30BaATh
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OCHOBHBIE€ YHMCIICHHBIE METOJbl PEIICHHUS] MAaTEeMaTHYECKUX 3a7ay; HCIOJIb30BATh
HEKOTOpBIe HanboJiee 4acTo MPUMEHSIEMbIE SI3bIKH IPOrPaMMUPOBaHUs; padOTaTh C
MPOrpaMMHBIMHM CPEJICTBAMH PAcu€TOB OOIIEr0 HA3HAYEHHUS, HCIOJb30BaTh U
NPUMEHATh HAa MNPAKTUKE HAWOOJee W3BECTHBIE OIEPAIMOHHBIE CHCTEMBI IS
opopMiIeHUSI U PENAKTHUPOBAHUA TEKCTOBBIX JIOKYMEHTOB; HCIOJb30BaTh
pasnuyHble TpauuecKue peJakTophbl A1 MOCTPOEHUs TpadUuKoB, U300paKEHUN U
YepTeKEN;
e pemaTh THUIOBBIE 3aJa4M, CBSI3aHHBIE C OCHOBHBIMHU pa3/iellaMd XUMHUYECKOU
TE€XHOJIOTUH, UCIIOIb30BaTh (PU3NYECKHE M XMMHYECKHE 3aKOHbI IIPHU aHAJIHU3E U
pELIEHUH BOIPOCOB, CBA3AHHBIX C MPO(ECCUOHATILHON e TEIbHOCTBIO;
® BBINOJIHATH OCHOBHBIE XUMHUYECKHUE OINEPALIAU, ONPEIEIATh TEPMOINHAMUYECKHE
XapaKTEPUCTUKN XMMHUYECKUX PEAKIUN U PABHOBECHBIE KOHUEHTPAIIMH BEIIECTB,
UCITI0JIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOANHAMUYECKUE CITPABOYHBIE
JTAHHBIE U KOJIMYECTBEHHBIE COOTHOILIECHHSI HEOPTaHUYECKON XUMUHM IIPU PEILICHUN
npodeCCUOHANIBHBIX 33]1a4;
e BpIOpaTh METOJA pEUICHUS AHAJIUTHYECKOM 3aJauyd KayeCTBEHHOTO U
KOJIMYECTBEHHOI0 aHAJIN3a Pa3IN4YHbIX XUMHUUYECKUX COCTUHEHUN U MEXaHUYECKUX
cMecel;
Bnaoembu:
® METOJAMH MPOBEJICHU (PU3NUECKUX U3MEPEHUI, METOJIaMU KOPPEKTHOM OLIEHKU
MOTPEUIHOCTEN MTPU NPOBEAECHUH (PU3UUECKOT0 IKCIIEPUMEHTA;
® TCOPETUUECKUMU METOIAMH OIMMCAHUS CBOMCTB MPOCTBIX U CJIOKHBIX BEIIECTB Ha
OCHOBE JJIEKTPOHHOI'O CTPOEHUS MX aTOMOB M IIOJIOKEHUS B MEPUOAUYECKOU
CUCTEME XMMUYECKHUX 3JIEMEHTOB, 3KCIEPUMEHTAIIBHBIMA METOJIAMH ONPEIECICHUS
(bU3UKO-XMMHUYECKUX CBOMCTB HEOPraHUYECKUX COCTMHEHMUI;
® HaBbIKAMU IMIPOBEACHMS CaMOCTOSATEIbHBIX PAcU€TOB W MNPOECKTUPOBAHUS
PAa3IUYHBIX MEXaHUYECKUX YCTPOUCTB U U3JIECIIUM.

B pe3ynbrare 0cBOCHUS NUCIMIUIUH (MPePeKBU3UTOB) 00yJaeMbIil JOHKEH
o0nasatTh onpenaenéHHbIMA KOMMETEHIUsIMU. B dacTHOCTH, 00y4aeMmblil AOKEH
o0nanaTh:

10



® KyJIbTYypOH MBIIIUICHHUS, CIOCOOHOCTBIO K 000OIICHNIO, aHAIHN3Y U BOCIIPHUSTHIO
nH(GOpPMAIIH, ITOCTAHOBKE TIEJTH U BBIOOPY MyTeH €€ JOCTHKCHHUS,

® YMEHHEM JIOTHIECKH BEPHO, apTYMEHTHPOBAHO, KOPOTKO U SICHO CTPOUTH YCTHYIO
Y MIMCbMEHHYIO PeUb, CIIOCOOHOCTHIO JIOTUYECKH PABIIILHO OPOPMUTH PE3yIbTAThI
MBIIIJICHUS;

® ICIIOJIb30BaTh OCHOBHBIE TMOJIOKEHHUSI U METOJbI COIMABbHBIX, TYMAHUTAPHBIX,
€CTECTBCHHOHAYYHBIX W OSKOHOMHYECKHX HAyK MpPH PEIICHUH COLUAJIbHBIX |
poecCUOHANIbHBIX 3a/1a4;

® paboTath ¢ UHPOpPMaIIUE B II100ATBHBIX KOMITBIOTEPHBIX CETSIX;

® [IOHUMATh POJIb OXPaHbl OKPYKAIOIIEH CPEebl U PAIIMOHAIEHOTO MCIIOIb30BAHMUS
MPUPOIHBIX PECYPCOB JIJISt PA3BUTUS U COXPAHEHHUS IUBUIIA3AINY;

® BJIQJIETh OJHUM M3 HHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HIXKE PA3TOBOPHOTO;

® UCINOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3MUECKOW KapTHHE MUpa,
IPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BeUlecTBa s
MTOHUMAaHUS OKPYIKAIOIIET0 MUPA U SBJICHUN TTPUPOIBL;

® CrHOCOOHOCTBIO W  TOTOBHOCTHIO  HCIIOJNB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUIMH B CBOEH NpoQeccCHOHANbHON NeATeNbHOCTH,
MPUMEHSTH METOIbl MATEMATHYECKOTO aHAIN3a U MOJICTTUPOBAHMS, TEOPETUUECKOTO
¥ DKCTIEPUMEHTAIBHOTO MCCIICIOBAHNUS;

® HCIOJB30BaTh 3HAHHUS O CTPOCHHUH BEIIECTBA, MPUPOJIE XUMHUYECKOW CBS3U B
pa3MUHBIX KJAccaX XUMHYECKHX COCIWHEHUN i TOHHUMAaHHUS CBOWCTB
MaTepHaIOB U MEXaHU3Ma XUMHUUYECKHUX TIPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIIEM
MUDE;

® IOHMMATh CYIIHOCTh W 3HAYCHHE WH(POpPMAIMU B PA3BUTUU COBPEMEHHOTO
MH(OPMAIIMOHHOTO O0IIECTBA;

® OCHOBHBIMH METOJaMU cOOpa ¥ TIOJNY4YCHHS, XpaHCHHUS U TMepepadOTKH
uH(pOpMaIuU, WUMETh OIpeACIEHHbIE MPOQPECCHOHANBHBIE HAaBBIKH PAOOTHI C

NEPCOHAIbHBIM KOMIIBIOTCPOM;,
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® HCIIOJIB30BAaTh

HEOOXOIMMBIE

HOPMATHUBHEIC

JAOKYMCHTEI

[0 KadYcCTBY

CTaHJapTU3AIMHN U cepTU(UKAIIUU B CBOEH MPOo(deCcCHOHANBbHOM eI TeIbHOCTH

3. TpeOoBaHusA K pe3yJibTaTaM OCBOCHMS JUCUUIJINHBI.

B nmponecce OCBOCHHA AUCHHUIIIIMHBI Yy CTYACHTOB PAa3BUBANOTCA CJIICAYIOHINC

komneTeHmu: OITK-4, OITIK-4.1, OIIK-4.2.

OIIK-4 — cnocoOeH HaXOAUTh ONITUMAaJIbHbIE PELIEHUS [TPU CO3/IaHUU POTYKIUU

C YyUCTOM Tpe6OBaHI/Iﬁ Ka4yeCTBa, HAACKHOCTU M CTOMMOCTH, @ TAKIKC CPOKOB

HCIIOJITHCHUA, 0e30IacHOCTH KU3HCACATCIIbHOCTHU U AKOJOTMYECKOM YHUCTOTHI

OIlIK-4.1 — CnocobeH HaxoOuTh ONTHUMAaJbHbIE PEIICHHS IMPU CO3/JaHUU

INpOoAYKIHUHU C YUCTOM Tp€6OBaHHﬁ Ka4uc€CTBa, HAACKHOCTHU U CTOUMOCTHU

OIIK-4.2 — Bumageer cmnoco0aMu HaXOXJIEHHUS ONTHMAJIBHBIX PEHICHUNA MpH

CO3/IJaHUM TIPOJYKIIMH C YYETOM TpeOOBaHUM KauecTBa, HaJIE)KHOCTU U CTOMMOCTH,

a TaK)KC CPOKOB HCIIOJIHCHHA, 0e301acHOCTH KU3HCACATCIBHOCTH U AKOJIOTUYECKOM

YUCTOTHI
Ne | Kon Conepxanvie B pesyrnbrare u3ydeHus IUCIMIITAHBI 00 yJaroIecst
11/t | KOMIIET- | KOMITCTeHIWH (W ee | JODKHBL
CHIIUH YacTH) 3HaTh Ymern Bnanets
1 2 3 4 5 6
1 |OIIK-4 |I'oTOBHOCTH K OcHoBHBIE [Tonp3oBaThCs Ucnons3oBath
HCIOJIb30BaHUIO KOMITBIOTEpPHBIE MpaBUJIaMU KOMITbIOTEPHBIC
OCHOBHBIX (PM3WKO-|0a3bl JIAHHBIX O |ITOCTPOCHHS MpPOrpaMMbl ISt
XUMHYECKHUX, CTPOCHUH H XUMHYECKHUX MOCTPOCHUS
MaTEeMaTHYECKUX ¥ | CBOHCTBaX dbopmyi, XUMHYECKHX "
WHBIX E€CTECTBEHHO- |OPTaHUYECKUX rpaduKoB, CTEPEOXUMUYECKU
HAYYHBIX MOHSTUU U |COCTUHEHUH, Ta0IHIL clx dhopmyn
METOJIOB TIPH | BKITFOYAsT UCIIOJIb30BAaHUEM |OPTraHUYEeCKUX
pelreHnn XUMHYCCKHE COOTBETCTBYIOIIH | COSTMHECHUI "
npodeccnoHanbHbIX |Tpaduueckre U 3D |X KOMIBIOTEPHBIX | APYTUX BUJIOB
3aj1ad. KOMITEIOTEPHBIC MPOrpaMM, B TOM | HJUTFOCTPATUBHOTO
MIPOTPaMMBbI qrcie JUTSI | MaTepuana.
CO3IaHUS
KOMITBIOTEPHBIX
MpE3EHTALH.
2 |OIIK- |cocobHOCTH K| YcTpoiicTBO Paborath Ha |BnaneTs 3HaHUSAMU
41 npodeccuoHanbHOM |ammapaTypbl ISl | COBPEMEHHOM MIPOBEICHUS
' IKCILTyaTaIluu MIPOBEICHUS 000py/IOBaHUHU ¥ |IPOIIECCOB
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COBPEMEHHOTO THIIPOAMHAMHUYECK |C npuOOpamH, | IKCTPAKITUH,
000pyI0BaHUs U |MX. TEIUIOBBIX M |CBSI3aHHBIMH  C|ajcopOuuwu,
npuOOpoB B|MacCOOOMEHHBI3X |HAIPABJICHUEM U |CYIIKH,
COOTBETCTBUU c|mporeccoB npoduieMm KPUCTATU3AIIH, &
HaIpaBJICHUEM u MOJITOTOBKH TaKKe
npodunem KPUOTEXHOJIOTUU
IOJITOTOBKH
3 |OIIK- |roTroBHOCTH K | OCHOBHBIE Paccuurath Hcnonb3oBath
49 UCTIOJIb30BaHUIO MPHUHIUIIBI TEOPUH | OCHOBHBIC MPUHIUIBI TEOPUHU
' METOJI0B 1mo100usi, CrocoObl |XapaKTePUCTUKHU | TO100us u

MaTeMaTHYECKOT0  |MaTeMaTHYECKOTO |MPOMBIIUICHHBIX |KOMITBIOTEPHBIC
MOJICIIUPOBAHUS MOJICTTMPOBAHUSl  |aNIapaTroB  JUIsl |IPOTPAMMBI  JUIS
MaTepHUaJIOB U | TSI pacyera | IpoBeICHUS pacyeToB
TEXHOJIOTUYECKUX  |amIaparypsl B [TIpo1IecCcoB MIPOMBIIIIIICHHBIX
MPOIIECCOB, K | TPOMBIIIUICHHBIX | 9KCTPAKIIMH, TEXHOJIOTUIECKUX
TEOPETUYECKOMY TEXHOJIOTUYECKUX |aICOpOIHH, MIPOIIECCOB
aHaIn3y U | Iporieccax CYIIIKH,
9KCIIEPUMEHTATBHOM KpHUCTaJLTU3AIHH,
MIPOBEPKE a TaKXKe
TEOPETUYECKHIX KPUOTEXHOJIOTHH.
THIIOTE3

B pe3ynbraTe 0CBOCHUS TUCHMILUIMHBI CTYACHT JOJDKEH:
3namep:
® OCHOBHI TCOPUH TIEPEHOCA UMITYJIbCA, TEIJIa M MAacChI;
® OCHOBHBIC IPHUHIIMIBI MaTEMAaTHYECKOTO OMHCAHHUS ITPOIIECCOB M aIlmapaToB
XUMUYECKAX TEXHOJOTUM, OCHOBHBIC TPHHIMIBI W METOJBI MOJACIMPOBAHUS
XUMHUKO-TEXHOJIOTHYECKAX TIPOIECCOB, BKIFOUAs MAaTeMaTHYECKOe W (PU3HUECKOE
MOJICITUPOBAHUE, B TOM YHUCJIE OCHOBBI TEOPHUU 0OOOIIEHHBIX IEPEMEHHBIX;
® OCHOBHBIE (PU3UKO-XMMHUYECKHE U TEPMOIMHAMHUUYECKHE CBOMCTBA JKHJIKOCTEH,
ra3oB, TBEPABIX TEJl, OCHOBHBIC METOJIbI MX OTPEICICHUS U pacuéra;
® TEPMOJIMHAMHYECCKHE OCHOBBI MPOIIECCOB CKATHUS Ia30B, Ha3HAYCHHE MPOIIECCOB
COKaTHsl, MPUHIIUITHAIILHBIC YCTPOUCTBA M MPUHITUIIBEI pabOTHI KOMIIPECCOPOB;
® OCHOBBI TCOPHUH TIPOIIECCOB TEIUIO- U MACCONEPEHOCA;
® TIPUHIUIIEI COCTABJICHUS TEIUIOBBIX OallaHCOB, METOJHMKH pacuyéTa CTaTUKH H
KHHETHKH MTPOIIECCOB TEIUIO- M MACCOTIEPEHOCA, BKITFOYAs pacUEThI IBYKYIITUX CHIT

M CKOPOCTHU ITPOTCKAHUA ITPOUCCCOB,
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® OCHOBbl TEOPHUM IPOLECCOB MAacCONEpPEHOCa B CHCTEMAax CO CBOOOJHOW H
HEIOJBUKHOW MOBEPXHOCThIO KOHTaKTa (ha3, BKIIIOUAsl MIPOLECCHl MAacCONEpPEHoca
MOJICKYJISIPHOM U KOHBEKTUBHON AU Py3ueii;

® OCHOBHBIC 337]aud CTATUKA MacCCOOOMEHHBIX MPOLECCOB, BKJIOYAs MPHUHIIUIIBI
COCTaBJICHHs] MaTepHAIIbHBIX OAlaHCOB, OCHOBHBIE 3aKOHBI M Pacd€T MexK(pa3zHOTO
TEPMOJMHAMHUYECKOTO PABHOBECHS, ABIKYILIUX CHUJI IIPOLIECCOB;

® OCHOBHBIC 33J]aud M METOAbl pacuéTa KUHETHKH IPOLIECCOB MaccOIlepeHoca,
BKJItOYasi paCYEThl OCHOBHBIX KHHETUYECKUX MTOKa3aTeIel MPOLECCOB;

® [IPUHIUMIINAIBHOE YCTPOUCTBO MaCCOOOMEHHBIX aIlllapaToB, OCHOBHBIE METO/IbI U
MPUHIIUIIBI KX TPOEKTHOTO pacuéTa; MpUMEHEHNE METOAOB MOA00HS MPH PEIICHUN
IPAKTUYECKUX 3a7a4 MaCCOOOMEHHBIX MIPOLECCOB;

® OCHOBHBIE METOJBI pacuéra auUamMeTpa U BBICOTHI KOJIOHHBIX MacCOOOMEHHBIX
anmnaparos;

® OCHOBHBIE CHOCOOBI ONTHUMM3ALMM U IIyTH MOBBIMIEHUS 3PPEKTUBHOCTH
MacCOOOMEHHBIX MTPOLECCOB;

Ymemes:

® OmpeaensiTh W  PAcCCUMTHIBATH  OCHOBHBIE  (DU3UKO-XMUMUYECKHE U
TEPMOAMHAMHYECKHE CBOMCTBA KUJIKOCTEN U I'a30B;

® ONPEENATh U PACCUUTHIBATh THIAPOJUHAMUYECKHE XaPAKTEPUCTUKH JBUKCHHUS
XKUJKOCTEH U ra30B; TEIUIOBbIE U MACCOOOMEHHBIE MPOIIECCHI

® PacCUMTHIBATh FMAPABIMYECKHUE CONMPOTUBIEHUS MPOCTEUIINX TPYOOIPOBOIHBIX
THJIPABIMYECKUX CHCTEM M OCHOBHBIX XHUMHKO-TEXHOJIOTUYECKUX allapaToB,
OCYIIECTBIATH MOAOOP HACOCOB M BEHTHIIATOPOB VISl IEPEMEIIICHUS KUAKOCTEH U
ras3os;

® MPOBOIUTH SKOHOMHUYECKHI aHATN3 XUMUKO-TEXHOJIOTHUECKUX CHCTEM;

® TMPOBOJIUTH pPAacUYEThl OCHOBHBIX XapaKTEPUCTUK Ppa3UYHBIX TEIIO- U
MacCOOOMEHHBIX  NIPOIECCOB, BKJOYAas TEIJIOBbIE HArpy3KH TEIUIO- U
MacCOOOMEHHBIX alnapaToB, IBUKYIIUE CHUJIBI IPOIIECCOB, KOI(PPHUIIMEHTOB TEMIIO-

N MAacCoOOTAa4YM U TCIJIO- U MAaCCOIICPCaavuun,
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® IPOBOJUTH TEIJIOBOM M KOHCTPYKTHBHBIM pacy€Thl XMMHYECKOW aIlapaTypbl
Pa3JIMYHOr0 Ha3HAYEHUS, IPOBOJUTH UX IIOBEPOYHBIE PACUETHI;

e noA0MpaTh HOPMAJIW30BAHHBIE  BAPUAHTBl  KOHCTPYKUMH  TEIIO- U
MacCOOOMEHHBIX aIlllapaToB AJi PELICHUS MPAKTUYECKUX 3a/1a4;

® BBINOJHATH TEXHOJOTHYECKHE pacdy€Tbl C MOAOOPOM HOPMaIM30BaHHBIX
KOHCTPYKIMH  KOHTAaKTHBIX  YCTPOMCTB  JUIsl  MPOBEAEHUS  HambOoJee
pacnpoCTpaHEHHBIX MAacCOOOMEHHBIX IPOIECCOB, TaKHUX, Kak abcopOuus u
JecopO1ys, IeperoHKa U peKTuuKanus,

® IIPUMEHATH BBIYMCIMTEIBHYI0 TEXHMKY [UIS BBINOJHEHUSA IPOEKTHBIX 3ajad,
CBA3aHHBIX C IIPOCKTUPOBAHHMEM  AaIllapaToOB Uil IPOBEIACHUS XHMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB TEIUIO- U MACCOIIEPEHOCA.

Bnaoemos:

® HABBIKAMU IIPOCKTUPOBAHMS IMPOCTEUIIMX THUIIOBBIX AaIllapaTOB XUMHUYECKOU
IIPOMBIIUICHHOCTH, BKJIKOYas COCYJBl M ammaparsl JUII XPaHEHUs KUIAKOCTEU WU
ra3oB, TPyOONpPOBOAHBIE THAPABIMYECKHE CHUCTEMBI C MOAOOPOM HACOCOB U
BEHTWJISITOPOB, a TaKXX€ THAPOMEXaHUYECKOE 00OpyJoBaHME IS pa3AesieHUs
HEOJHOPOJIHBIX CUCTEM;

® HaBBIKAMM MPOEKTHPOBAHHUS TEINIOOOMEHHOIO OOOpPYAOBAaHMS W allapaToB IS
MPOBEICHHS] MaCCOOOMEHHBIX MTPOLIECCOB;

® METOJaMHM ONTUMH3ALUHA PEKUMHO-TEXHOJIOTMYECKUX MAapaMeTPOB MPOBEICHUS
TUIOBBIX ~ XMMMKO-TEXHOJIOTMUECKUX IMPOLECCOB U  pabOThl XUMHUYECKOIO

o0opyaoBaHUSI.

4. Coagep:xaHue U CTPYKTYpa JTUCUUILTHHBI
Conep:xaHue pa3iej0B IMCHUIINHBI
B Tabmume 1 npuBomMTCS OMHMCAaHWE COACPKAHUS — JTUCIUTIINHBI,
CTPYKTYPHPOBAHHOE TIO pasjiejaM, ¢ yKa3aHHEM MO0 KaXIOMy pasneny (Gopmsl
TeKyIiero KoHtpoussi: aomarmHee 3amanue (/13), xomtoxkBuym (K), pyOexHbIH
koHTpoJb (PK).

OOmas Tpy10€MKOCTh TUCIUIUTHHBI COCTaBisieT 4 3aueTHbie eauuullpl (144 4.).
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Tadoauua 1. ConepxaHue QUCHUIUIUHBI «/[OTMOTHUTENbHBIE TJ1aBbl IPOLIECCOB U
anmapaToB XUMUUYECKON TEXHOJOTHH», IEPEUCHBb OIICHOUYHBIX CPEACTB U

KOHTPOJIUPYEMbIX KOMIIETEHITUH

pa
31
eIl

Haunmeno
BaHUE
pasaena

Coneprxanue pazaena

Kon
KOHTPOJIU
pyemon
KOMIIETeH
U

®opmMma
TEKYLIETO
KOHTPOJIA

OcHOBH
bIE
3aKOHOM
EpPHOCTH
Maccooo
MEHHBIX
mporecc
OB

XapakTepucTuka
Maccornepeiayu.
coctaBa (a3.
MarepuanbHblii

MPOIIECCOB
BBIPAYKEHUS
paBHOBECHE.
OamaHc MPOIIECCOB
Maccorepeiayu. PabGoune JIUHUH.
MonekynspHas muhy3us 51
KOHBEKTHUBHBIN MEPEHOC.
HNuddepenuumansaoe ypaBHEHHE
KOHBEKTUBHOM Ju(Py3un. MexaHu3Mbl
IPOLIECCOB MaccolepeHoca. YpaBHEHUE
maccooTnayu. [Tonobnoe npeobpazoBanue
muddepeHnranbHbIX YpaBHEHUI
MaccoriepeHoca.  Kpurepum  momoous
b dy3roHHbIX TIpoiieccoB. O000IIEeHHO
(KpuTepuanbHOE) ypaBHEHHUE.

CrocoOsbI
dazoBoe

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

113, K, PK

DKCTpak
uus

OkcTtparupoBanue. CxeMbl M anmapartbl
AKCTPAKIMOHHBIX  yCTaHOBOK. Pacuer
Mpoliecca IKCTPAarupoBaHUsl TBEPIbIX TEIL.
OkcTparupoBanue xuakocrerd. dazoBoe
paBHOBecue. (CTaTuka HSKCTPAarMpOBAHUS.
TpeyronpHbie " IPSIMOYTOJIBHBIE
JIarpaMmbl. Anmaparypa
SKCTPAKIMOHHBIX YCTAHOBOK.

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK

Ancopb
st

AncopOrusi. Crarnueckas u
JMHAMUYECKass aKTUBHOCTh aJICOPOCHTOB.
N3oTepma a7ICOpOIIHH. N3oTtepma
a7ICOpOIIUH. Macconepenaua npu
aacopommu. Cxema W  ammaparypa
aZCOPOIIMOHHBIX  TIporieccoB.  Pacuer
azcopOepoB MEPUOAUIECKOTO ICHUCTBUS.

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK

Cymka

Cymika. CtaTtuka cymku. AOCOJIIOTHAs U
OTHOCUTEJIbHAS BJIQXKHOCTD rasa.
Huarpamma |-X cOCTOSIHUS BIIAKHOTO
BO3AyXa. MarepruanbHbli M TEIUIOBOU
OamaHT BO3/TYIITHOM CYLIMJIKH.
Onpenenenue YAEIBHOTO pacxoja

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK
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BO3/lyXa W Temia mno auarpamme I-X.
BapuanTs! nporniecca CyIkH.

Cymika. Kunetmka cymku. CkKopocTb
CYLIKH TPHU MOCTOSIHHOM U IMEPEMEHHOM
BJIArOCOJICPKAHUU CYIIMJIBHOTO areHTa.

KoHcTpykiuu cymumnox

Kpuorex
HOJIOT U

OcHOBBI KPUOXUMUH. [lonyuenue
HUCKYCCTBEHHOro xojona. ®dusnueckue
OCHOBBI TOJIYYEHUS HU3KUX TEeMIEpaTyp.
S-T nmuarpammel. PabGoume BemecTBa
XOJIOMUIBHBIX MAIIMH W XJIaJOHOCHUTEIIH.
Cxembl XOJIOIUITBHBIX MaIIuH.
AOGCOpOIIMOHHBIE XOIOUIbHBIC MAIIHHBI.
OkcTpakius B cxxmxeHHom CO2

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK

HNonHbBIN
o0MeH

DU3UKO-XUMUYECKUE OCHOBBI
MOHOOOMEHHBIX IPOIECCOB: KATUOHHBIN 1
QHUOHHBIK OOMEH, paBHOBECHE IIpHU
MOHOOOMEHHBIX  mporeccax.  OOmue
CBEICHHUS 0 KHHETUKE HOHHOI'O OOMEHa.

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

113, K, PK

Kpucran
JM3anus

Onpenenenue npouecca KpUCTAIU3AUN
Y MPAKTUYECKOE MMPUMEHECHUE MTPOLECCOB.
TepMmoanHaMuka paBHOBECHS npu
KPUCTAJUIM3alMHd B KUJAKUX PacTBOpax M
JMarpaMMbl paBHOBECHUSI MeXAy (azamu:
ap-)KUAKOCTb-TBEPIOE TEJIO.
MarepuanbHbplii W TEIUIOBOWM OalaHCh
pouecca KpUuCcTauIn3aluu.

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK

Membpa
HHBIC
METOJIBI
pasznene
HUS

DU3NKO-XUMUYECKUE OCHOBBI MPOIIECCOB
MAaCCOIIEPEHOCA YEPE3 MOIYITPOHULIAEMBIE
MIEPETOPOIKH. Knaccuduxanus
MEMOpaHHBIX  TporeccoB  (0OpaTHBIN
OoCMOC,  yAabTpaduiIbTpalMs, U3,
anekTpoauanu3d u Ap.). Ilpaktuueckoe
NPUMEHEHHE MEMOpaHHBIX IPOIIECCOB
pa3neneHnus B COBPEMEHHON XUMHYECKOU
TE€XHOJIOTUU

OIIK-4,
OIIK-
4.1,
OIIK-
4.2

13, K, PK
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CTpykTypa IMCHUIINHBI «/[0NOJHUTEIbHbIE IVIaBbl MPOIECCOB H
annmapaTtoB XUMHYECKON TEXHOJIOTHI)
O6mas Tpynoémkocts 4 3.e. (144 yac)

Tabauua 2.
Bun paboTsr Cemectp BCETO
2

O01mas Tpy10eMKOCTH B 3.€. 4 4
O01masi Tpy10eMKOCTH B Y. 144 144
KonTakTHas padora: 48 48
Jexyuu (J1) 16 16
IIpakxmuuecxue 3ansmus (113) 32 32
Jlabopamopnwvie pabomut (JIP) - -
CamocTrosiTeibHasi padoTa: 69 69
[ToBTOpEHNE OCHOBHBIX 3aKOHOMEPHOCTEM 5 5
T Py3MOHHBIX MPOIIECCOB

[ToaroroBka K JIEKIIUAM, KOJUIOKBUYMaM U 10 10

MPAKTUYECKUM 3aHATUSIM (ITpopaboTKa y4eOHOTro
MaTepHaia 1o KOHCIEKTaM JISKIUA U y4eOHO!

JUTepaType
Pemienue 3a1a4 v yrnpakHEHUN 110 TeMaM JICKIIHUHU 11 11
HNonHuslii oOMeH 4 4
Anmnapatypa Ui IpOBEAEHUS IpoLecca 4 4
peKkTudUKauu
Arnmapatypa Juis IpoBEeACHHUS Mpolecca 4 4
DKCTPAKITUU
Annapatypa Juisl TpOBEAEHUS MPoLecca CYIIKH 4 4
ITogroroBka u cjada sK3aMeHa 27 27
Bua uTOoroBoro KOHTpOJIs (3a4eT, IK3aMeH) DK3aMEH | DK3aMEH

4. 1 JlekyuonHnbvle 3anamus

Taoauna 3.

1?/&;1 Tema

Ilenv u 3a0auu usyuenus memvt. OCHOGHbIE 3AKOHOMEPHOCMU
MaACCOOOMEHHBIX npouyeccoes. XapakTepucTuka IIPOLIECCOB
macconepenayn. CriocoObl BeIpakeHus cocTaBa (pa3. PazoBoe paBHOBECHE.
MarepuanbHblii OalaHC TPOIECCOB Maccorepenadu. Pabouue nuHUM.
MonexkynspHas b dy3us u KOHBEKTUBHBIN MIEPEHOC.
HuddepenumansHoe ypaBHeHUE KOHBEKTUBHOU NU(Pdy3un. MexaHu3mbl
IPOLECCOB  MaccollepeHoca. YpaBHeHHE MaccooTnadu. llogoOHoe
npeobpazoBaHue U depeHIMalbHbIX  YPAaBHEHMM  MaccollepeHoca.
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Kputepun nonobus  auddy3nonHsix  mporeccoB.  O000I1eHHOE
(KpuTepuagbHOE) ypaBHEHHE

Kuokocmuasa  Ikcmpaxuyus. Kparkue  cBegenus u  oOmras
XapaKTEPUCTHUKA MPOILIECCOB IKCTPAKIIUU B CUCTEMAX KUIKOCTh-KUIKOCTb.
PaBHOBecue B cucTemMax XKUAKOCTh-)KHIKOCTb, U30T€PMbI IKCTPAKIINH U
TpEyroJibHbIE TUarpaMmMbl. MaTepuaibHbIi OajlaHC Tpoliecca KUAKOCTHOU
OKCTPAaKIMM M OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH IIpoIiecca.
Crioco0bl MpoBeeHUST IKCTPAKIIUA U OCHOBHBIE THITBI SKCTPAKITMOHHBIX
anmaparoB. [[pyHIMIBI TEXHOJOTHYECKOTO PacYE€Ta IKCTPAKTOPOB.

Ilenv u 3a0auu u3yuenus memovl. MaccoobOmennvie npoueccol 6
cucmemax  HcUOKOCmob-meépooe:  aocopouus, UOHHBLL  00OMEH,
pacmeopenue u Kpucmanauzayusa. OOIIME CBEIEHUS O Ipoleccax C
ydyactueM TBEpPJOM (a3pl: OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB
MaccomnepeHoca B TBEPJOM M BHEIIHEW (azax, ypaBHeHuUs nuddy3uu u
MacCcoOTa4yu. Y PaBHEHHE MAacCOIPOBOIHOCTH.

Aocopoyusa. HaznaueHue W MPAKTHUUECKOE TPUMEHEHHE MPOIECCOB
aacopOuu. OCHOBHbBIE MPOMBIILIEHHBIE aaCcOpOEHTHI. TepMoIuHaMHKa
paBHOBecus mNpu ajacopOuuMu. MarepuanbHbli OajaHC U OCHOBHbBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TIpoIlecca aJcopOruu. XapaKTepUCTHKH
HEPABHOBECHOU a7[COPOLIHH.

YCTpoWCTBO W TPHUHOMNBI  pabOTBI  afCOPOITMOHHBIX  aNmapaToB:
aacopOepbl C HENOJBMXKHBIM CJIOEM  ajcopOeHTa, afcopOepbl ¢
TICEBIIOOKIKEHHOM cjloeM ajicopOeHTa. OCHOBHBIC 3a/1audl W TIPUHIIAIIBI
MPOBEJICHUSI TEXHOJOTHMYECKOro pacu€ta ancopodbepoB. [ecopOius,
OCHOBHBIC 33J1a4¥ U METO/IbI MPOBEJICHUS IIpoliecca.

Honnwtit  0o06men. DOU3NKO-XUMUYECKUE OCHOBHI  HMOHOOOMEHHBIX
NPOLIECCOB: KATHOHHBIM ¥ AHUOHHBIA OOMEH, paBHOBECHE TMIPHU
MOHOOOMEHHBIX Tporieccax. OOimue cBeneHHUs O KWHETUKE HOHHOTO
oOMeHa.

Ienv u 3a0auu uzyuenus memot. Pacmeopenue 6 cucmeme rHncuoxkocms -
meépooe. OrpefiefieHUe W TMPAKTUYECKOE TMPUMEHEHHE ITPOIIECCOB
pacTBOpPEHUs, OCHOBBI KHWHETHKU IIPOIIECCOB PACTBOPEHUS: OCHOBHOM
3aKOH KUHETHKH pactBopeHus lllykapéBa, ckopocTh U BpeMs IOJHOTO
pacTBOpEHUS, MaTEPUATbHBIN OanaHc rporecca. [Tpoueccnl
AKCTPArupoOBaHUS U3 TBEPIOTO Tea: CTPYKTypa TBEPBIX Tl U MEXaHU3M
MPOIIECCOB  M30MPATEIBLHOTO  PACTBOPECHMS, KHHETUKA IPOIECCOB
OKCTpAarupoBaHUs, BHYTpU- W  BHEMIHEAU(PPY3UOHHBIE  PEKUMBI
skcTparupoBanus. OCHOBHBIE CTHOCOOBI W ammaparypHoe OGhOpMIICHHE
MPOIIECCOB AKCTPArMpoOBaHUsI U PACTBOPEHHUS: KapyCEJbHbIE U KOJOHHBIC
AKCTPaKIIMOHHBIC amlapaThl, SKCTPAKTOPHI CIOEBOT0 THIIA U JP.

Ienv u 3a0auu usyuyenus memot. Kpucmannuzayua. OunpeneneHue
mporecca KpHUCTaAUIM3alUM M TPAKTHYECKOE IMPUMEHEHUE IMPOIEeCCOB.
TepmoanHaMuKa paBHOBECHS MPU KPUCTALIU3AIMU B KUJIKUX PAaCTBOpaXx
U JUarpaMMbl paBHOBECHS MEXy dazaMu: Map-KUJIKOCTh-TBEPIOE TEIO.
MarepuanbHbplii W TEIUIOBOM OajaHChl TMpoIlecca KPUCTAJUIM3AINH.
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OCHOBHbBIC KMHETUYCCKUE 3aKOHOMCPHOCTH ITpOHECCa KpUCTAJIIIM3allhU:
YpaBHCHUA MACCOOTAAYM H  MACCOIICPCAauUu, CKOPOCThH IIPpOoHecCCa
KpUCTaJJIN3allnun.

Ienw u 3a0auu uzyuenus memot. Cymka. OnpeyesieHue nporecca CyIik,
oOlasi XapakTepucTUKa Tpoliecca M 00JlacTh NpUMEHEeHHs. MeTomabl
cymku. OCHOBHBIC 3aJ]a4¥l CTATHKW U KWHETUKH Tiporiecca. /[nHamuka u
TEXHOJIOTHsI TIpoIlecca CYIIKH BIIAXHBIX MaTepuasioB. Kmaccubukarmmst
MPOLIECCOB CYIIIKH.

CrmocoObl  CyImIKM  BII@XKHBIX MaTEpPHAJIOB: KOHBEKTHMBHAs  CYIIKA,
CyOIMMaIimoHHas CyIika, paJraioHHas CyIKa, CYITKa TOKaMHU BBICOKOMH
9acTOTHI, CYIIIKa CO CITyTHHKOM, KOMOMHHPOBAaHHBIE CIOCOOBI. CTaThka
nporeccoB Cymku. OCHOBHBIE XapaKTEPUCTUKU BIAKHBIX MaTEpUAIOB KakK
0o0BEKTOB  Tmporecca  BbicymmBaHus:  Kraccudukanus — BIaXHBIX
MaTepuayioB, (GOpMbI CBA3U BJard ¢ TBEPABIM MaTEpPHAIOM, OCHOBHBIE
BU/bI Biaru. PaBHoBecue (a3 mpu cymike. [[Buxyliue CUibl MpoIeccoB
nepeHoca Biiard BO BHYTpU-TU(PPy3nOHHON U BO BHEIIHE-TUDPY3HOHHON
o0nacTsX mpolecca CyIIKH BIaXHBIX MarepuanoB. (OCHOBHbIE
TerI0(U3NYECKUE CBOMCTBA BIAXXKHOTO BO3/yXa, JUarpaMMa COCTOSHUS
BIIQAXKHOTO BO3ayXa Pam3uHa u €€ HWCMoNb30BaHWE B IMPAKTHYECKHUX
pacuérax. MaTtepuaibHbIi U TEIJIOBOM OajlaHC Mpollecca KOHBEKTUBHOM
cymku. VneanpHass W peanbHas KOHBEKTHBHas cymmmika. OCHOBHBIE
CIIOCOOBI KOHBEKTHBHOTO nporecca CYIIIKH u pacuér
MPOIIECCOB CYIIKHM IO auarpamMme Pams3uHa: mpocTas Cymika, CyIIKa C
MIPOMEKYTOUYHBIM TTOJOTPEBOM BO3yXa IO 30HaM, CyIIKa C YaCTHYHOU
PELUPKYJIAIE 0TpabOTaHHOTO BO3TyXa.

Henv u 3a0auu uzyyenusn memwt. Cywika. OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH TIpoIiecca CYIIKH: KPUBBIE CYIIKH M KPUBBIE CKOPOCTH
mporiecca, ypaBHEHHE MAacCOIEepeHOoca MPU CYIIKE, MPOJAOJDKUTEILHOCTD
nporecca. OCHOBHBIE BOIIPOCH TEXHOJOTHH TMPOIECCOB CYIIKH, KAY€CTBO
BBICYIIICHHBIX MaTepraioB. OCHOBHBIE KOHCTPYKIIMH U TTPUHITUIIBI PAOOTHI
KOHBEKTHUBHBIX CYIIWJIBHBIX amnmnaparoB W OCHOBHBIC SKOHOMUYECCKHE
MOKa3aTeid WX OKCIUTyaTallMM: CYIIWIKA C  HEMOABHXHBIM  WJIH
JBIDKYIIIUMCS TUIOTHBIM CJIOM MaTepHalia, CYyIIHIKH C TTepeMeIInBaHuEM
MaTepuaia, CyIIUIKA C KUIAIIAM CJIOEM, PACTBUIMTECIbHBIC CYITUIKA U
JPYTUE THIBI CYIIHIOK. MeToabl oBBIMIEeHUS 3()(PEKTUBHOCTH TTPOIIECCOB
CYIIIKH.

Ilenv u 3a0auu uszyuenus memot. Memopanuvie npoyeccol pazoenenus.
OU3UKO-XUMUYECKE OCHOBBI ~ IPOLECCOB  MaccollepeHoca  dYepes
MoJIynipoHUIlaemMble  meperopoaku.  Kmaccudukamuss  MeMOpaHHBIX
mpoiieccoB  (oOpaTHBIE  ocMoOC,  ynbTpaduiabTparus,  JIUaIu3,
ANEKTpOaUaIn3 W Ap.). lIpakTudeckoe TMNpUMEHEHHEe MeMOpaHHBIX
MIPOIIECCOB PA3/ICICHUs B COBPEMEHHON XUMHUYECKOW TEXHOJOTUU. THITBI
MeMOpaH M WX OCHOBHBIE XapakTepucTHku. OOIIas XapaKTepuCcTHKa
anmapatypHoro odopmMiieHHsI MeMOpaHHBIX MPOILECCOB pa3JIeieHHUS:
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ammaparbl C IJIOCKMMH MeMOpaHaMmM, arfrmapatbl ¢ TpyOdaThIMH
MeMOpaHaMH, anmnapaTsl ¢ pyJIOHHBIMH MeMOpaHaMH U JIp.

OCHOBBI TEXHOJIOTHYECKOT'0 pacyéTa MEMOPaHHBIX MTPOIECCOB pPa3/IeIeHUS
cMeceil: MaTepHualbHBIN OajaHc, pacuéT MOBEPXHOCTH MEMOpPaHbI, PacCUET
KOHIICHTPAIIMOHHOM  MOJApU3alMU.  DKOHOMMYECKME  IOKazaTeu
MeMOpaHHBIX MPOIIECCOB.

Lenwb u 3a0auu uzyuenua memut: Kpuomexnonozus. OCHOBbI KpUOXUMUHU.
[Tonyyenue uckyccTBEHHOro xoJiona. Du3NUecKrue OCHOBBI MOIYYEHUS
8. | HM3KMX Temmeparyp. S-T muarpammbl. Pabouume BemiecTBa XOJOIUIBHBIX
MaIH U XJag0oHocuTeN. CXeMbl XOJOIMIBHBIX MamH. AGCOPOITMOHHEIC
XOJIOIMJIbHBIE MAIIIMHBI. DKCTPAKIHUS B CKIHKEHHOM CO»

4.2 IIpakmuueckue (cemunapckue) 3aHAmus

Tab0auna 4.
No Ne Tema 3ansaTus Kon-Bo
BaHATUA TEMBI qaCcoB
1 [[leperonka u pextudukamus [maBa 7 NeNe 7.6 —7.14 6
2 DKCTpaKIHsA I'maBa 8 NeNe 8.1 —8.8.
2 |AnacopOrust I'naBa 9 NeNe 9.1 — 9.9 6
4 Cymka I'maBa 10 NeNe 10.1 -.10.15 6
5. [Kpuormporecchl I'maBa 11 NeNe 11.1 -11.18 8

Pemenne 3amau IlaBnoB K.®., HockoB A.A., PomankoB ILI'. Ilpumepsl n

3aJla4d MO0 KypCy MPOIECCOB M alllapaToB XUMHUYECKOW TEXHOJIOTUHU

4.3. CamocTosITE/IbHOE H3YUYEeHHE PA3/1eJI0B M CHUIIIMHBI

Taoauna 4.
No Bonpocel, BBIHOCMMBIE HA CAMOCTOSITEJIBHOE U3YUEHUE Kon-Bo
pasnen 4acoB
a
1 [[ToBTOpeHne OCHOBHBIX 3aKOHOMEPHOCTEH TU(PPY3HOHHBIX 5
TPOLIECCOB
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1-8 [MoaroToBka K JEKIHSIM, KOJJIOKBHYMaM U MPaKTUYCCKUM 10
3aHATUAM (TIpopaboTKa yueOHOro Marepuaia mo KOHCIEeKTaM
JIEKITUN 1 y4eOHOU JTuTepaType

Pemienue 3a1a4 1 yrpa>KHEHUN IO TeMaM JIEKIIHU 11
oHHBIi 0OMeH 4
Amnmaparypa Juis IpOBEIeHUs Ipoliecca peKTU(UKaIu 4
AnmapaTypa Ui IpOBEACHUS MPoLiecca SKCTPAKIMU 4
AnmapaTypa Ui IpOBEICHUS MPoLecca CyIIKU 4

Ha camocrosiTensHyto paboTy CTyI€HTOB IO yueOHOMY TIaHy OTBOAUTCS 42 vac.

5. OneHo4HbIe MaTePHAJIbI JJISl TEKYLIEro U pPy0esKHOr0 KOHTPOJIA
yCIIeBA€MOCTH M IIPOMEKYTOYHOM aTTecTalun

@opMbl KOHTPOJISL IO  AUCUUILIMHE " J[JONOJIHUTENBHBIE TJIaBbl MTPOLECCOB U
anmnapaToB XMMHYECKOW TEXHOJIOTUU" OMPENEIIIOTCS B COOTBETCTBUH C YU€OHBIM
MJIaHOM 00pa3oBaTebHOM MPOTpaMMbl U B COOTBETCTBUU C JEHCTBYIOIIUM
[TonoxxeHueM o OaILHO- PEUTUHIOBOM CUCTEME OIIEHKH YCIIEBAEMOCTU CTYECHTOB
KBI'Y: xonnokBuyMm, 3a4er.

KoHeunbiMHu pe3yibTaTaMyd OCBOCHHS MPOTPAMMBbI JUCIUIUIUHBI SBISIOTCS
c(hOpMHPOBAaHHBIE KOTHUTUBHBIC ICCKPUIITOPHI «3HATH», «YMETH», «BIAJICTHY,
pacnucaHHbIe O OTAEIbHBIM KoMIleTeHIIusIM. DopmMupoBanue 3TUX JECKPUIITOPOB
MIPOUCXOIUT B TEUEHHE BCETO CEMECTpa IO dTamaM B paMKax pa3IMuyHOTO BHJA
3aHSTUNA U CAMOCTOSATEIIBHOU paOOTHI.

B xone uzyueHus: IUCHUIIMHBI IPETYyCMaTPUBAIOTCS meKyuiuil, pyoexcHulil
KOHMPOJIb U RPOMENHCYMOYUHAA AMMEeCmanusl.

5.1. Ouenounvie mamepuanvl 011 meKyuie2o Koumpoaa. llenv mexyweco
KOHmMpoas — OIEHKA pe3ylbTaToB pabdOThl B CeMeCTpe U obOecreueHue
CBOCBPEMEHHOW OOpaTHON CBSI3M JUISI KOPPEKIMH OOYYCHHS, aKTHBU3AIMH
CaMOCTOATENFHON paboThl  oOyuatomerocsi. OOBEKTOM TEKYIIEro KOHTPOJI
SBJISIFOTCSI KOHKPETU3UPOBAHHBIE PE3YNbTAThl 00yueHus (YyueOHbIe JOCTHKEHHUS ) TIO
JUCITUTUTHHE.

Texywuit KOoHmponb yCIEBaeMOCTH O00ECTICUMBACT OIICHUBAHUE XOJIa OCBOCHUS
JTUCHUIUIMHBL «JOTOTHUTENbHBIE TJIaBhl IMPOIIECCOB M amnmapaToB XUMHUYECKOU

TCXHOJOIMK» W BKIIIOYACT: OTBCTHI HA TCOPCTUYCCKUC BOIIPOCHI HA NPAKTUICCKOM

22



3aHITHH, PEIICHUE MPAKTHICCKUX 3a7a9 U BBITIOJIHCHHUE 33/ IaHUI HA TPAKTUYECKOM
3aHATUH, CAaMOCTOSITENIbHOE BBIMOJHEHHE MHAWBHIYaATbHBIX JOMAIIHUX 3aJaHui
(HampuMep, pelIeHue 3a/1a4) C OTYETOM (3aIIUTON) B YCTAHOBJICHHBIN CPOK.
Pesynbratel paboThl CTYZ€HTa KOHTPOJIUPYIOTCS MPEMOAaBATENIEM U YUUTHIBAIOTCS
npu  arrecTalMu  cryAeHTa. llpu SToM TPOBOASTCSA: SKCIpPEcc-Ompoc Ha
CEMUHAPCKUX 3aHATUAX, IPOBEPKA MUCbMEHHBIX pabOT

5.1.1. Bonpocwt no memam oucyunaunsl «/JonoarnumenvHsie 21a6bl RPOUECCO8 U
annapamoe)

1.XapakTepucTuka MpOLIECCOB  Maccomepeaaun. AOcopOIus, aacopOius,
MIEPETOHKA M PEKTU(DUKALINSA, IKCTPAKITHS, CYIIIKA.

2. JIBmxyiias cuiia mporecca Macconepenaun. Cpeasist ABUKYIAs CUTIA.
3.Maccomnepenaya. Monekymsipaas 1ud¢y3us 1 KOHBEKTUBHBIN MTEPEHOC.
4.Crioco0nI BeIpakeHHs cocTaBa (pa3. 3aBucumoctu t — X,Yy; Y — X; P — X,y. ®azoBoe
paBHOBECHE.

5.MarepuanbHbie 6alaHChl IPOIECCOB Maccomnepenaun. Paboune nuuuu
6.0cHoBHOE ypaBHeHUE Macconepenaun. CpeaHsis IBHXKYILask CUIIa MpoLecca.
7.IlogoOHoe mpeobpazoBanue AuQGhepeHInaIbHbIX YpPaBHEHU KOHBEKTHBHOM
muddys3un u Hetorona, Kputepuu mogo6ust mpoiieccoB Maccorepeaayu.
8.YpaBHeHue aIMTUBHOCTH (ha30BOTO COMPOTUBIICHUS.

9.Kpurepuun momobus nporteccoB Macconepenadn. O6001meHHoe (KpUTEPHAITBHOER)
ypaBHeHUE (PG Y3UOHHBIX MTPOIIECCOB.

10. Yucno emuuuil nepeHoca. PacdyeT pazMepoB MacCOOOMEHHBIX alapaTroB -
JMaMeTpa M BBICOTHI C YI€TOM YHCIIa €IUHUI] IIEPEHOCa.

11.Teopetnueckasi Tapenka. Pacder pa3mMepoB MacCOOOMEHHBIX amnmapaTroB -
JTMaMeTpa M BBICOTHI C YIETOM YHCIIa TEOPETUYECKUX TAPEIIOK.

12.9kcTpakmms. Onpenenenue. [{enecooOpa3HOCTh HCIIOJIb30BaHUS.
Matepuanbhpiii 6ananc (00U U TI0 SKCTPAruPyeMOMY BEIIECTBY)
13.9kcrpakius. OCOOEHHOCTH TPEYTOAbHOM TUarpaMMBbl.

14.Okcrpakuus. [Ipsmoyronbable guarpammbl. Cxema OIpsIMOTOYHOM KUAKOCTHOM

9KCTpAKIMHU U YHUCJIO TCOPECTUICCKUX CTYHCHeﬁ 9KCTPpAarupoBaHU:I.
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15. HenpepsiBHBIE a1COPOIIMOHHBIE MPOLIECCHI. AMMapaTypa sl X IPOBEACHHUS
16. AncopOuus. M3otepMbl agcopOmmm.

17. Ancop6uus. Ancopoentsl. dusnueckue 0CHOBBI Mpoliecca

18. ®U3MKO-XMMHUYECKHE OCHOBHI HMOHOOOMEHHBIX MPOIECCOB: KAaTHOHHBIN U
aHUOHHBIM OOMEH, paBHOBECHE NP MOHOOOMEHHBIX Ipoleccax. OOue cBeaeHUs
O KMHETUKE HOHHOI'0 0OMEHa.

19. Onpenenenne u MpakTHUECKOE MPUMEHEHHE MPOIIECCOB PACTBOPEHUS, OCHOBBI
KUHETUKU TIPOLIECCOB PACTBOPEHMS: OCHOBHOW 3aKOH KHUHETHUKU PacTBOPEHUS
[{ykapéBa, CKOPOCTb M BpEMs IOJHOTO PACTBOPEHHS, MaTEpUaIbHbIA OajaHC
npoiecca.

20. IIpoueccel 3KCTparupoBaHUsl U3 TBEPAOTO Teja: CTPYKTypa TBEPIABIX TEI U
MEXaHHU3M TPOIECCOB HU30MPATEIHHOTO PACTBOPEHHS, KHHETHKA IPOIIECCOB
HKCTPArupoOBaHusl, BHYTPU- U BHEIIHEAU(PPY3MOHHBIE PEXKUMBI SKCTPArHpOBaHUSI.
21. OcHOBHBIE cmocoObl W  ammapaTypHoe  odopMJICHHE  IIPOIECCOB
OKCTPArupOBaHUsI M PACTBOPEHUS: KapyCeNbHbIE M KOJOHHBIE JKCTPAKIMOHHBIC
anmapaThl, IKCTPAKTOPBI CIIOEBOTO TUIIA U JIP.

22. OmpexneneHue mpolecca KPUCTALIM3AIUU W TMPAKTUIECKOE MPUMEHEHHUE
npoueccoB. TepMonWHaMUKa paBHOBECUS MPU KPUCTANIM3ALMU B IKHUJIKHX
pacTBOpax M JAMarpaMMbl paBHOBECHsSI MEXIy (azaMu: Map-KUIAKOCTb-TBEPIOE
Teno0. MaTepuanbHbli U TEIUIOBOM OallaHChl MPOLEecca KPUCTAIIU3AIUH.

23. OCHOBHBIE KHMHETHMYECKHE 3aKOHOMEPHOCTH Hpolecca KpUCTAIIU3ALUU:
ypaBHEHHUS MacCOOTAAuM U MacCcoIepeaun, CKOPOCTh MPoIiecca KPUCTAITH3AIUH.
24 KoHTakTHas cyuika. MaTepuanbHbIi U TETUIOBOM OallaHC.

25. KoHBEeKTHBHAs CyIIKa C YaCTUYHBIM BO3BPATOM OTPabOTaHHOTO BO3IyXa

26. KoHBeKTHUBHAs CYIIKa NIPU HAJUYUW B CYIIWIHHONW KaMepe IOTOTHUTEILHOTO
kanmopudepa.

27. OCHOBHOI BapuaHT CYIIMJILHOTO MpoIiecca MPU KOHBEKTUBHOW CYIIIKE.

28. TeruioBoi 6anaHc BO3YIIHON CYIIUIIKH.

29. MarepuanbHbIil 6aaHC KOHBEKTUBHOM CYIIIKH.

30. Cymika. CMelieHre BO3lyXa pa3InyHbIX TapamMeTpoB. bananc Binaru
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31. BrnaxHblii MUK XONOAWIHbHOW MammHbl HA T — S muarpamme. XoJI0AMIBHBIN
KOA(PPUITUCHT.
32. Cyxoi UK X0JIOJUILHON MaIuHbI 0e3 repeoxiaxkaeHus Ha T — S quarpamme.
XonoaAuabHBIN KO3 OULIUEHT.
33. Cyxo# UK XOJIOAMIBHONU MAIIMHBI C EPEOXJIAXKIECHUEM SKUIKOTO XJ1a/lareHTa
Ha T — S auarpamme. XonoauabHbINA KO3(PGUITHECHT.
34. XononunbHbl 1k KapHo mias mpeansHoro rasa Ha T — S amarpamme.
XOom0aAMIIbHBIN KO3 DHUITUEHT.
35. OxwmxeHue BO3IyXa C pacHIUpeHHeM O3 OTAaud BHEIIHEH paboThl —
npoccenupoBanueM (1uki Jlunge). [Ipoctoit pereHepaTUBHBIN ITUKII HA JUarpamMMme
T — S. Y aenbHas X071010MPOU3BOIUTEILHOCTD IIUKJIA.
36. OxwmxeHHuEe BO3IyXa C pacHIUpeHHeM O3 OTAaud BHEIIHEH paboThl —
npoccenupoBanreM (tukin Jluange). Lukn ¢ mpeaBapUTENbHBIM  aMMHAYHBIM
oXJIaXJIeHueM Ha quarpamme T — S. Y ienpHast X0JI0/101POr3BOIUTENLHOCTD UK
37. Ilukn cpennero naBieHus: Kinoma ¢ ormayeii BHENIHEH paOOThI B IeTaHAEpe Ha
nuarpamme T — S. Y ienpHas X01010MTPOU3BOAUTEIBHOCTD ITUKIIA
Kpurepuu ¢popmupoBaHusi OLIEHOK YCTHOI'O ONPOCa

VYCTHBIN ompoc SBIAETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yd4eTa 3HAHHMA
00y4Jaromnierocs mo AUCIUILUIMHE «J{OMOHUTENBHBIE TJ1aBbl TPOIIECCOB U aliapaToB
XUMHUUYECKON TEXHOJOTUMY», PA3BEPHYTHIH OTBET CTYJEHTA JOJDKEH MPEACTABIAThH
co00# CBA3HOE, JIOTUYECKH IOCJIEAOBATEIbHOE COOOICHOUE Ha JaHHYI0 TEMY,
MOKa3bIBaTh €r0 YMEHUE IPUMEHSIThH OTPEICIICHHUS.

B pesynbTaTe yCcTHOTO oOmpoca 3HAHHUS OOYYaroIIerocs OIEHUBAIOTCS IO
CIEAYIOLIEHN 1IKaJe:

8 0a/10B (32 OJIHY KOHTPOJBHYIO TOYKY) CTABUTCS, €CIIM O0Yy4arOIIUNCS:

- IOJIHO U3J1araeT U3y4YeHHBIN MaTepHal, JaeT MPABUILHOE ONPECICHNUE TOHATUIM
Kypca
- U3JaraeT MaTepuas mocjieI0BaTeIbHO U MPaBUIIHLHO
- oOHapyXWBaeT MOHMMAaHUE MaTepuajga, MOXXET OOOCHOBATh CBOU CYXICHHUS,

IIPUMCHUTD 3HAHHUA HaA ITPAKTHUKEC, IIPUBCCTU HCO6XOI[I/IMBIC IIPUMCEPHbI
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7 6aJUI0B CTaBUTCS, €CIM OOYYAIOIIMICS JAaeT OTBET, YAOBICTBOPSIOLIUI TEM XKe
TpeOOBaHMIM, YTO W I Oaywia 8, HO JomyckaeT 1-2 omuOKkH, KOTOPBIE caM Ke
UCIIpaBJIsieT, U 1-2 HegoueTa B MOCIEI0BATEIbHOCTH U3JI0KEHUS

5 GajuoB crtaBuTCA, €ciid OOydYaroIIMiics OOHApYKMBAa€T 3HAHWE M MOHMMAaHHE
OCHOBHBIX MOJIO’KEHUN JAHHOUM TeMBbI, HO:

- U3J1araeT MaTepuall HeMoJIHO U JAOMYCKAaeT HETOYHOCTH B ONPEICTICHUU TTOHSITHM

- HE yMEeT JIOCTATOYHO TIIyOOKO M J0Ka3aTeIbHO OOOCHOBATH CBOM CYXKICHHS U
MPUBECTU TIPUMEPHI

- M3J1araeT MaTepHual HEMocIe10BaTEIbHO

0 0a/110B CTaBUTCS, €CIIM 00yYarOIIUCs OOHAPYKUBAET HE3HAHUE OOJIbIIECH YaCTH
COOTBETCTBYIOLLIETO pa3jiela H3y4aeMOro marepuania, JOMYyCKaeT OIIMOKU B
(bopMyIupOBKax

5.1.2. OueHoYHbIe MATEPHAJIBI 1JI51 CAMOCTOSITEJILHO padoThl 00y4alouierocs,
koHTpoJimpyemble komnereHmusimu OIIK-4, OIIK-4.1, OIIK-4.2 (TunoBble
3a/1auM, cM. paszaes 4.2.).

Memoouueckue pexomenoayuu no peuwieHuIo 3a0au

[Tocne o3HaKOMIIEHUS C TEMOM JIEKLIMH, CTYAEHT PEIIAET IPUMEPHI U 3a7a4H,
3aKpeIuIsAsl CBOM 3HAHUA 110 TeMe. J{JIs yCIIenHOro 3aKperuieHusl MaTepraia CTyIEHT
JIOJDKEH HAay4YHUTHCS TOJIb30BATHCS COOPHUKOM MPHUMEPOB U 3a1ad [3], B KOTOpOM
UMEIOTCS:

- OCHOBHBIE (DOPMYIIBI JJI1 PACUETOB,

- HOMOTPaMMBbI U AUarpaMMbl, 3HAUUTEIbHO 00JIEr4atoue pacyeThl O CI0KHBIM
dbopmymnam,

- Tabmuupl € HEOOXOAMMBIMH ISl PAcyeToB CBOMCTBAMHU XMMHYECKUX
COEIMHEHUI B Ta30BOM, )KUJIKOU U TBEp0H hopme,

- OCHOBHBIE MapaMeTpbl Pa3IUYHbIX aNNapaToB, MPUMEHSIEMBIX B XUMHUYECKOU
TEXHOJIOTHH.

B 3aBucumocTu ot pasaciia IMCHUIIMHBI U ITIOATOTOBJICHHOCTU CTYACHTOB

MOKHO HUCIIOJIB30BATh JIBa ITyTH:
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- JlaBaTh OMNpPEICICHHOE KOJWYECTBO 3a/ad JUIsl CaMOCTOSITEIbHOTO PEIICHUS,
pPaBHBIX 10 TPYAHOCTH, a OIICHKY CTaBUTh 3a KOJUYECTBO PEIICHHBIX 32
OTIpEJICIICHHOE BpeMs 3a/1ay.

- - BBIJaBaTh 3aJIaHMS C 3aJa4aMH Pa3HOW TPYAHOCTH W OIICHKY CTaBUTH 3a
TPYJIHOCTh PEIICHHOM 3a]auH.

[To pe3ynpTaTaM cCaMOCTOSITEIBHOTO PEIICHHUS 33714 CIEAYET BHICTABIISATD IO
KKJIOMY 3aHSTHIO OIICHKY.

Kpumepuu popmuposanusn oueHox no 3a0anuam Ona camoCmoamenbHou
paoomovt cmyoenma (munoewvle 3a0aiu):

«omauyrnoy (6 6ayIoB) - 00yUaromMiics oKa3an riTyOoKre 3HaHUS MaTepralia
10 TIOCTaBJICHHBIM BOIIPOCaM, T'PaMOTHO, JIOTHYHO €T0 U3JIaraeT, CTpyKTypUpOBall U
JETATM3UPOBAT MHGOPMAII0, M30eras MpOCTOro MOBTOPEHHsI WH(OpMammu u3
TeKcTa, HH(GOpMaIIUA MPeICTaBlIeHa B mepepadoTaHHOM Bujie. CBOOOIHO UCTIOIB3YET
Heo0XoIuMBbIe (HOPMYIIBI IPU PEIICHUH 33]1a4;

«xopowoy (5 6aJI0B) - 00yUaIOIIMICS TBEPO 3HACT MaTepHall, TPAMOTHO €ro
U3JIaraeT, He JIOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEIICHUS 3a/1a4;

«yoosiemeopumenvroy (3 0amia) - 00yJaroUMiicss UMEET 3HAHUSI OCHOBHOTO
MaTepuasa 1Mo MOCTaBICHHBIM BOMpPOCaM, HO HE YCBOWJI €ro JeTajiei, MOmycKaeT
OTJIEJIbHbIE HETOYHOCTH MPH PEIICHUH 3a/1a4;

«Heyooe1emeopumenbHo» (MeHee 2 0auioB) — OOyYANOIIUKCA JOIYyCKaeT
rpyObIe OIMOKHU B OTBETE HA MOCTABIIEHHBIE BOMTPOCHI U MIPH PEIICHUHU 33124
5.2. Ouenounvie mamepuainwvt 0713 pyoeHcH020 KOHMPOA.

Pybeorcnviti  xoumponws  OCyliecTBISIETCSs 1o Oojiee WM MEHee
CaMOCTOSITENIbHBIM pa3fiejlaM — Y4eOHBIM MOJIYJISIM Kypca W TPOBOAMUTCS TIO
OKOHYaHWM W3Y4YCHHUs MaTephajia MOIYJsl B 3apaHee YCTAaHOBJICHHOE BpPEMH.
PyOexxHbIil KOHTPOJIh MPOBOAUTCA C IEIBIO OMPEIETICHHS KadecTBa YCBOCHUS
MaTepraiia y4eOHOro MOIyJsl B IlelioM. B TeueHue cemectpa MpOBOIWUTCS MU
MaKux KOHMpPOJIbHBIX MEPONPUAMUS RO 2PAPUKY.

B kagectBe opm pyOEKHOTO KOHTPOJS MOKHO HCIIOJIB30BAaTh MPOBEICHUE

KOJUIOKBHUYMA UJIN KOHTPOJIbHBIX pa60T. BrinonHsiemele pa6OTBI JOJDKHBI XPAHUTBCSA
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Ha Kadenpe B TEUCHUH y4eOHOTO roja W MO TPEOOBAHUIO TPETOCTABISTHCS B
VYnopasienue KoHTposisi KadectBa. Ha pyOexHble KOHTPOJIBHBIE MEPONPUSATHS
pPEKOMEH/yeTCsd BBIHOCUTH BECh MPOTPAaMMHBIN Marepual (Bce pasleibl) II0
JMCLIUTUINHE.
@opMbI U coiepKAHUE PYOEHCHO20 KOHMPOAA: KOITIOKBUYMBI.
B cemectpe mpoBoasTca 3 KOJIOKBUYMAa, KOTOpbIE OIICHUBAIOTCS MO § OaylioB
KaXIbIH.
Bonpockl k KOJUIOKBHYMaM N0 Kypcey «/lonoHuTe IbHbIE IJIaBbI POIECCOB U

annapaToB XMMHYeCKOH TeXHOJOTHID)

IlepBblii KOJJIOKBUYM

1.XapakTepucTuka TIpOLIECCOB  Maccomepenadu. AOcopOuus, aacopOius,
MEPETOHKA M PEKTU(DUKALINSA, IKCTPAKITHS, CYIIKA.
2. JIBmxyiias cuiia mporuecca Macconepenaun. Cpeasisi ABUKYIAs CUTIA.
3.Macconepenaua. MonekymsipHas 1uddy3us 1 KOHBEKTUBHBIN TIEPEHOC.
4.Cnioco0OnI BeIpakeHHs cocTaBa (pa3. 3aBucumoctu t — X,y; Y — X; P — X,y. ®a3zoBoe
paBHOBECHE.
5.MarepuanbHbie 6alaHChl IPOIECCOB Maccomnepenaun. Paboune nuuuu
6.0cHoBHOE ypaBHeHUE Macconepenaun. CpeaHss ABMKYILas cuia rpoliecca.
7.ITonoOHoe mpeoOpazoBanue AuddepeHInaIbHbIX yPaBHEHUN KOHBEKTHBHOM
nuddy3un u Herotona, Kputepuu nomno6ust mporeccoB Macconepeiadu.
8.YpaBHeHue aIMTUBHOCTH (ha30BOTO COMPOTUBIICHUS.
9.Kputepuu nogodus nporieccoB macconepeaaun. O6001eHHOe (KpUTEpUATIBHOE)
ypaBHeHUE AP (HY3UOHHBIX MTPOLIECCOB.
10. Yucno eaunuiy nepeHoca. Pacuer pa3mepoB MacCOOOMEHHBIX ammnaparoB -
JMaMeTpa M BBICOTHI C YI€TOM YHCIIa €IUHUI] IIEPEHOCa.
11.Teopetnueckasi Tapenka. Pacder pa3smMepoB MacCOOOMEHHBIX amnmapaTroB -
JMaMeTpa M BBICOTHI C YU€TOM YHCJIa TEOPETHUECKUX TAPEIIOK.
12.9kcTpakuus. Onpenenenue. [lenecooOpa3zHOCTh MCIOJIb30BAHUS.
Martepuanpapiii 6aanc (00K U TI0 SKCTPArUPyEMOMY BEIIECTBY)

13.OkcTpakuus. OcOOEHHOCTH TPEYTOJBHOM AMarpaMMbl.
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14 .Okcrpakuus. [IpsmoyronbHble AuarpamMmbl. Cxema NpSAMOTOYHOM KUIKOCTHOM
AKCTPAKLMH U YUCIIO TEOPETUYECKHUX CTYIIEHEH SKCTparupOBaHMUsl.
BTopoii KoJITI0KBUYM
1. HenpepbiBHBIE a1cOPOLIMOHHBIE MPOLECCHL. ANMapaTypa JUisl UX TPOBEICHHUS
2. Ancop6rusi. M3otepmsl agcopOmum.
3. Ancopbuus. AncopoenTsl. usnueckre 0OCHOBBI poLecca
5. DU3NKO-XUMHUYECKHE OCHOBBI HOHOOOMEHHBIX MPOIECCOB: KATHOHHBIA H
aHWOHHBIM OOMEH, paBHOBECHE TP MOHOOOMEHHBIX Ipoleccax. OOue cBeaeHUs
O KUHETHKE HOHHOTO OOMEHa.
6. OmnpenencHue U MPaKTUYECKOE MPUMEHEHUE MPOIECCOB PACTBOPEHUS, OCHOBBI
KMHETHKHU IPOLIECCOB PACTBOPEHUS: OCHOBHOM 3aKOH KHHETHKU PAaCTBOPEHUS
[{ykapéBa, CKOPOCTb M BpeMsl MOJHOIO PAacTBOPEHHs, MaTepHaIbHbIA OanaHC
porecca.
7. Ilpoueccel 3KCTparupoBaHUs W3 TBEPAOrO Teja: CTPYKTypa TBEPIABIX TeNl U
MEXaHU3M TMPOIECCOB M30MPATENIbHOIO PACTBOPEHUS, KHUHETHKA MPOLECCOB
HKCTPArupoBaHusl, BHYTPU- U BHEIIHEIU(PPY3MOHHBIE PEKUMBI SKCTPArMpOBaHMSL.
8. OcHOBHBIE CITOCOOBI U anmapaTypHoe ohopmIIeHHE MPOIIECCOB IKCTPATHPOBAHUS
U PACTBOPEHMS: KApPyCEJIbHBIE M KOJIOHHBIE JKCTPAaKIMOHHBIE amnmnaparsl,
DKCTPAKTOPBI CJIOEBOrO THIIA U JP.
9. Onmnpenenenue mpolecca KpUCTAUIU3AUMKA W TMPAKTUYECKOE MPUMEHEHHE
npoueccoB. TepMoauMHaMuKa paBHOBECHS NPH KPUCTAUIM3ALUUMU B KAJKHX
pacTBOpax M AuarpaMMbl paBHOBECHUS MEXAYy (a3zaMu: Map-KUIKOCTb-TBEPIOE
Teno0. MaTepuanbHbIi U TETUIOBOM OallaHChl Mpolecca KPUCTAIU3aIUH.
10. OcHoOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH TMpollecca KPHUCTAJUIU3AIINH:
ypaBHEHUSI MACCOOTJIaYM M Maccolepeadyn, CKOPOCTh MpoIlecca KPUCTATU3ALNH
Tpernii KOJVIOKBHYM
1. KonraktHas cymika. MaTepuaabHbIi U TEIJIOBON OallaHC.
2. KoHBEKTHBHAsI CylIKa C YaCTUYHBIM BO3BPATOM OTPAOOTAHHOIO BO3/1yXa
3. KoHBekTuBHas CylIka Mpy HAJWYUHM B CYUIMJIBHOM Kamepe JOMOJHUTEIBHOTO

kasiopudepa.

29



4. OCHOBHOM BapuaHT CYIIMJIBHOIO MPOLECCA IPU KOHBEKTUBHOM CYIIIKE.

5. TenoBoii 6anaHc BO3AYIIHON CYIIWIIKH.

6. MarepuaibHbIii 0ajlaHC KOHBEKTUBHOM CYIITKH.

7. Cymika. CmenieHue Bo3ayxa pa3IMuHbIX mapamMeTpoB. bananc Biaru

8. BrnaxxHplif UK XOJIOAUILHON MamuHbl Ha T — S guarpamme. XOoJOIUIIbHBIN
KO3 buULIHeHT.

9. Cyxoi1 UK XOJOIUILHON MaIiHBI 0e3 nepeoxnaxacaus Ha T — S guarpamme.
XOom0aAMIIbHBIN KO3 DHUITUEHT.

10. Cyxoi#i UK XOJIOIMIILHON MAIIIMHEI ¢ TIEPEOXIaKICHUEM KHUIKOTO XJIagarcHra
Ha T — S quarpamme. X0n0auIbHBIA KOY(PPUITHEHT.

11. Xonoaunbubii nukn KapHo mns upeansHoro raza Ha T — S jpumarpamme.
X0n01uABHBIA KO3(PPUIIUEHT.

12. OxwxkeHue BO3JyXa C pacHipeHueMm O0e3 oTJayu BHEIIHEeW paboThl —
npoccenupoBanrem (nuki Jlunzae). [Ipoctoit pereHepaTUBHBIN UK HA AUArpaMMe
T — S. YaenpHas X0I010TPOU3BOIUTEILHOCTD ITUKJIA.

13. OxmwxkeHue BO3[yxXa C paclMpeHueM O0e€3 OoTJayu BHEIIHEW paboThl —
npoccenvpoBanreM (muka Jluaae). [ukn ¢ npeaBapuTeIbHBIM  aMMHAYHBIM
oXJIaXJIeHueM Ha quarpamme T — S. Y ienpHast X0JI010pOrU3BOIUTENEHOCTD KA
14. Iluxn cpennero nasnenus Kioma ¢ otnadeit BHeIIHEH pabOTHI B IeTaHIepe Ha

muarpamme T — S. Y enpHas X0J010TTPOU3BOANTEIIBHOCTD ITUKIIA

Kpumepuu popmuposarus ouenox no Konmpoavnsim moukam (KoioKeuymol)

(8 OammoB) - craBHUTCS 3a PabOTY, BBIMOJHEHHYIO TMOJHOCTBIO 0€3 OMIMOOK |
HEJOYETOB;  OOYyYaloUuiicsl  JIEMOHCTPHPYET  3HAHHWE  TEOPETUYECKOTO U
MPAKTUYECKOTO MaTepuraa 1o Teme npakTuueckon padoTtsl, pemeHo 100% 3anay;

(7 6anoB) — craBUTCS 3a pabOTY, BBIMOJIHEHHYO TIOJTHOCTBIO, HO TIPY HAJIMYWH B HE#
He Oosiee 0IHOM HErpyOoil OIMOKK M OJHOTO HejoueTa, He 00siee TpeX HEI0YETOB.
OOyyJaronuiicss JAEMOHCTPUPYET 3HAHHE TEOPETHUECKOTO M IMPAKTHYCCKOTO
MaTepuana 1mo TeMe MPaKTHIECKOW paboThI, TOMYyCKass HE3HAYNTEIbHBIE HETOYHOCTH

IIpYU pelieHnu 3aaa4, pemeHo 70% 3anauy;
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(6 6anoB) — craButcs 3a paboTy, €CIIM MAarkcCTp MPABIIIBHO BHITIOJIHII HE MeHee 2/3
BCel pabOThI WM IOMYCTUI HE 0oJiee OAHON rpyOoi OIMOKY U IBYX HEJIOYETOB, HE
0oJsiee o1HOM rpyOoii U OJTHOM HErpyOoi oIMOKHU, He 0oJiee TpeX HErpyObIX OIIHMOOK,
ofHOM HerpyOoil. OOywaromuiicss 3aTpydHSETCS C NPABWIBHOM  OLIGHKOU
MPEIOKEHHOM 3a/1a4u, Ja€T HEMOJIHBIMA OTBET, pelieHo 55% 3amay
(MeHee 4 6a/UI0B) — cTaBUTCS 3a pabOTY, €CIIM YUCIIO OIIMOOK M HEJ0YETOB MPEBHICHUIIO
HOpPMY Ui OLEHKM 3 WIM TpPaBWILHO BBIIOJIHEHO MeHee 2/3 Bcell paboThI
OOyuaronmiics: 1aeT HEBEPHYIO OIICHKY CUTYaIuH, perieHo MeHee 50 % 3amau.

Bonpocsl k 3k3aMeny 1o Kypcy «/[onoJHuTeIbHbIE IVIaBbI MPOIECCOB U
annapaToB XUMHYECKOH TEXHOJIOT UM

1.XapakTepucTuka TIpOLIECCOB  Maccomepenadu. AOcopOuus, aacopOius,
MIePETOHKA U PEKTU(DHUKAITNS, SKCTPAKIIHSI, CYIIIKA.

2. JIBwxyiias cujia mporecca Macconepenauu. Cpeansist ABUKYINAs CUJIA.
3.Macconepenaua. MonekymsipHas 1uddy3us 1 KOHBEKTUBHBIN TIEPEHOC.
4.Cnioco0OnI BeIpakeHHs cocTaBa (pa3. 3aBucumoctu t — X,y; Y — X; P — X,y. ®a3zoBoe
paBHOBECHE.

5.MarepuanbHbie 6alaHChl IPOIECCOB Maccomnepenaun. Paboune nuuuu
6.0cHoBHOE ypaBHEHHE Maccomnepenaun. CpeHss IBIKYIIas CHa mpoiiecca.
7.ITonoOHoe mpeoOpazoBanue AuddepeHInaIbHbIX yPaBHEHUN KOHBEKTHBHOM
nuddy3un u Herotona, Kputepuu nomno6ust mporeccoB Macconepeiadu.
8.YpaBHeHue aIMTUBHOCTH (ha30BOTO COMPOTUBIICHUS.

9.Kputepuu nogodus nporieccoB macconepeaaur. O6001eHHOe (KpUTeprUaIbHOE)
ypaBHeHUE AP (HY3UOHHBIX MTPOLIECCOB.

10. Yucno emmnuiy neperoca. Pacuer pa3mepoB MacCOOOMEHHBIX armapaToB -
JTMaMeTpa M BBICOTHI C YUETOM YHCIIa SIUHUIL TIEPEHOCA.
11.Teopetnueckasi Tapenka. Pacder pa3smMepoB MacCOOOMEHHBIX armapaToB -
JMaMeTpa ¥ BBICOTHI C YUETOM YHCJIa TEOPETUUECKHUX TaPEIIOK.
12.9kcTpakuus. Onpenenenue. [lenecooOpa3zHOCTh MCIOJIb30BAHUS.
Martepuanpapiii 6aanc (00K U TI0 SKCTPArUPyEMOMY BEIIECTBY)

13.OkcTpakuus. OcOOEHHOCTH TPEYTOJBHOM AMarpaMMbl.
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14.Okcrpakuus. [IpsmoyronbHble AuarpaMmMbl. Cxema NpsIMOTOYHOM KUIAKOCTHOM
AKCTPAKIIMK U YUCJIO TEOPETUIECKUX CTYICHEH SKCTparupOBaHMUS.
15.Xononuneubiii 1uka KapHo nnsi mwaeanbHoro raza Ha T — S pumarpamme.
XonoaAuabHBIN KO3 OULIUEHT.

16. BrnaxHbIi LUK XOJOAWIbHOM MamuHbel HA T — S auarpamme. XoJOAMIBHBIHN
KO3 buULIHeHT.

17.Cyxo¥ UK X0JIO0UIFHOM MaIMHbI 0e3 mepeoxiaxacHus Ha T — S nuarpamme.
XOom0aAMIIbHBIN KO3 DHUITUEHT.

18.Cyxo¥ 1IUKII XOJIOAMIBHON MAITUHBI C MIEPEOXIIAXKICHIEM KHIKOTO XJIaJareHTa
Ha T — S quarpamme. X0n0auIbHBIA KOY(PPUITHEHT.

19.0xmwxkeHue Bo3Ayxa C pacliupeHueMm 0e3 oTaayu BHeIHeW paboThl —
npoccenupoBanueM (1uki Jlunge). [poctoit pereHepaTUBHBIN ITUKII HA JUarpamMMe
T — S. Y aenbHas X01010MPOU3BOIUTEILHOCTD IIUKIIA.

20.0xumxeHre BO3[yXa C paclIupeHreM O0e3 OTJaud BHEIIHEeW paboThl —
npoccenupoBanueM (muka Jlunae). Lukn ¢ mpeaBapuTeNbHBIM  aMMHAYHBIM
oXJIaXJIeHueM Ha quarpamme T — S. Y ienpHast X0J010POU3BOIUTENEHOCTD UK
21.1Mukn cpennero nasneHus Kioxa ¢ otmaueii BHeNTHEH paboThl B AeTaHAEpE HA
nuarpamme T — S. Y ienpHas X01010MTPOU3BOAUTEIBHOCTD ITUKIIA

22 KonTakTHas cynika. MaTtepuanbHbIN U TETUIOBON OaiaHc.

23. KoHBEKTHBHAS CYIIIKa C YAaCTUYHBIM BO3BPATOM OTPabOTAaHHOTO BO3AyXa

24. KoHBEKTHBHAA CYyIIKa MPU HAIMYUU B CYIIMJIBHOW Kamepe MOMOJHUTEIHLHOTO
Kkasiopudepa.

25. OCHOBHOW BapHaHT CYIIMJIBHOTO IMpoIiecca MPYU KOHBEKTUBHOM CYIIIKE.

26. TeroBoi 6anaHC BO3IYIIHOMN CYIIMIIKH.

27. MatepuaibHbIi 0alaHC KOHBEKTUBHOM CYIIKH.

28. Cymika. CMmerieHre BO3IyXa pa3IndHbIX TapaMeTpoB. banaxc Biaru.

29. HenpepbiBHBIE aIcOPOIIMOHHBIC MPOIECCHI. ATIIapaTypa JJisi UX TPOBEICHUS
30. Ancopbuus. U3otepmbl aacopOum.

31. Ancop6umsi. Ancopbentbl. @uznyecKkrue OCHOBBI MPOLIECCa.
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3aoauu K IK3amMeHny:

1.0npenenuth KOTMYECTBO 3arpyaeMoro akTUBHOTO yriist mpu noriomiennn 100
KT TapoB O€H30J1a U3 CMECH C BO3YXOM IPH YCIOBUH, UTO AKTUBHOCTH YTJIS T10
oenzomny 7%.

2.0mpenenutsb auameTp aacopbepa mpu nornomenud 100 kr mapoB GeHszona u3
CMECH C BO3J1yXOM IPH CIEAYIOIINX YCIOBHUAX: aKTUBHOCTh yIJIA 0 OeHzony 7%,
HACKIITHAS IIOTHOCTD YIS Pyac = 350 Kr/M3, BBICOTA ci104 yriis B agcopoepe H = 0,8
M

3.0npenenuth NpoaoKUTENLHOCT niepuoa nornomieHuss 100 kr nmapos OeH3ona
U3 CMECHU C BO3IyXOM IMPHU CIEAYIOIIUX YCIOBUSAX: HauajlbHas KOHLIEHTpAIUs apoB
6enszona C,= 0,015 xr/m® , ckopocts 20 M/MuH, nuameTp agcopdepa 2,55 m
4.0npenenuth KO3PPUIUEHT 3aIUTHOTO AeUCTBUS ciosi K mpu morsomenuu napos
ancopoupyemoro BemectBa (Co= 10 r/m°) cnmoem akxtmBHOro yrus. Ilmomans
nonepeynoro cedenuss S = 0,02 m? , o6bemHas ckopocts V = 0,04 m3/mum.
AKTUBHOCTB yris a, = 250 kr/m>.

5JIlo  ONBITHBIM  JaHHBIM,  MOPOJOJDKUTEIBHOCTh  MOTJIONICHUS  TapoB
ancop6upyemoro semectsa (Co= 10 r/m%) cnoem akTuBHOTO yriis BeicoToit H=0,1m
¥ IIOIAbI0 ronepednoro cedenus S = 0,02 M2 npu 06beMHOIM ckopocTu V = 0,04
M3/MuH coctaBisieT T = 350 MMH. AKTHBHOCTB yIiId a, = 250 kr/m®. Onpenennts
NOTEPIO BPEMEHH 3aIUTHOTO IEUCTBHUS To.

6.0Onpenenuth 1o | — X guarpamme Pam3uHa SHTaNbINIO, BIArocojepskaHue,
TEMIIEPATYpPy MOKPOTO TEPMOMETPA U TOUKY POCHI 1iJisi Bo3ayxa rpu 70°C u ¢ = 0,3
7.0npenenuts 1o | — X nuarpamme Pam3uba mnapruanbHOE JaBICHUE BOISHOTO
napa B mapoBo3ayiiHoi cmecu npu 70 °C u | = 250 kpx/Kr cyXxoro Bo3ayxa
8.Ompenenutsy 1o | — X gumarpamme Pam3uHa SHTaNBNHIO M BJIArOCOJIEPIKAHHE
BO3/lyXa Ha BbIXoJle W3 Kanopudepa. Bozayx ¢ temmneparypoit 20 °C u ¢ = 0,5
HarpeBaetcs B kasopudepe 10 90 °C.

9.0mnpenenuth pacxoa CyXoro Bo3/AyXa U TEIJIOThl B TEOPETUYECKON CYIIMIIKE IS
yAAJIEHUS U3 BIAXHOro Matepuaina 150 Kr yac Biaru , €Ciam Ha4aJdbHOE COCTOSTHUE
BO31yXa (110 Kanopudepa) t, = 20 °C; ¢, = 0,7, a Ha BeIxogae u3 cymmmiku ty = 40 °C;
02= 0,5

10. Marepuain BbICyIIMBAETCS B IPOTUBOTOYHOM CYIIMIIKE HEMPEPBIBHOTO AEHCTBUS
ot 50% 1o 5% Bnaru, cunuTtas Ha 001IyI0 Maccy. [Ipou3BOAUTENHLHOCTh CYIIUIIKH 110
KOHEYHOMY BlIakHOMY Matepuainy 2500 kr/gac. OnpeaeauTh MPOU3BOAUTEIBHOCTD
CYIITUJIKU TI0 UCXOJHOMY MaTepHuaiy.

11.Bo ckonpko pa3 60:bIne NpUaAETCs YAATUTh BiIaru u3 2 Kr BIaXHOTO MaTepuana
npu BbicymnBanuu ero ot 50% no 25%, yeM npu BoicymuBanuu ot 2% mo 1% .
[IponieHTHI MaccoBbIE.

12.1To | — X nuarpamme Pam3uHa HallTH BIarocojepkaHu€ U OTHOCHUTEJIBbHYIO
BJIQYKHOCTh MApOBO3AYIIHOM CMECH, €CIM U3BECTHO, YTO MAapUUaIbHOE JABICHUE
BOJIsiHOTO napa B cMmecu 0,1 kr/cm?

13.BblYMCIUTh  XOJOAWIBHBIA KO3(QQGUUHUEHT U MOIIHOCTb, MNOTPEOIIEMYIO
XOJIONUJILHOM  yCTaHOBKOHM, paOoTtatouryro mno 1ukiny Kapho, eciu ee
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xonoaomnpousBoauTenbHOCTE 6400 BT mpu temmeparype ucmapenus -10 °C.
Temneparypa konaeHcanuu 25 °C.

14.BolYMCIUTh  XOJMOAUIBHBIN  KOI(DPUIIMEHT YIIEKUCIOTHON  XOJOAMIbHON
ycraHoBku (uukin Kapho), paGotatomieit npu temmepatype ucnapenus -20 °C u
temneparype konaencanuu 30 °C.

15. BpMHUCIUTL XOJOAUIBHBIN KOI(POUIIMEHT YIJIEKUCIOTHON XOJIOAUILHOMN
YCTaHOBKH (peabHbIN BIAXHBIA IIUKIT), paOdoTalolel mpyu TeMrepaType ucrapeHus
-20°C u Temnepatype xkornaencaruu 30 °C.

16.BbuncAnTh  XONOAWIBHBIM  KOI(PQPUIIMEHT YTIIEKHCIOTHONH  XOJOIUIbHON
YCTaHOBKH (CyXOH IUKI 0€3 MepeoxsIaxACHUs >KUIKOTO aMMHuaka), paboTaromiei
npu Temneparype ucnapenus -20 °C u remneparype konaencanuu 30 °C.
17.BblYMCIUTh  XOJOAUIBHBIM  KO3(DPUIIMEHT YIJIEKUCIOTHON  XOJIOAWJIBHON
YCTAaHOBKHU (CyXOH LUKII C MEPEOXIaKICHUEM KHUJIKOro ammuaka 1o 25 °C nocne
KOHJIeHcalun), paboTatomieil mpu temneparype ucnapenus -20 °C u temmneparype
koHaeHcanuu 30 °C.

Kpurepuu oneHnBaHus pe3yJibTATOB IK3aMEHA

Onenka
HEYJIOBJICTBOPUTEII | YIOBIETBOPUTE XOPOIIIO OTJIUYHO
BHO JIBEHO 6 0as10B 8 das10B
2 fajaa 4 6aaaa
Crynenr He 3Haet | CTyAeHT Crynenr xopomwo | CTygeHT B
3HAYUTEIIbHOM MOBEPXHOCTHO |3HAeT  Marepuall, | IOJHOM O0beMe
4acTH  BOIIPOCOB, | 3HAET BOIMPOCHI | TPAMOTHO W MO | 3HAET MaTepual,
JOITYCKAET KOJUIOKBUYMQ, | CYILIECTBY U3JIaraeT | [PaMOTHO M MO
CYLIECTBEHHBIC JOITYCKAET ero, JIOITYCKasl | CYIIECTBY
OIMOKK B OTBETaX | HETOYHOCTH B | HEKOTOPHIE W3J1aracT €ro, He
Ha BOIIPOCHI. OTBETE Ha | HETOYHOCTH B | JOMyCKas
BOIIPOC OTBETE Ha BOIMPOC. | CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIIPOC.

6. MeToauveckue MaTepuaibl, ONpPeaAesiioue MPoueIypbl OlleHHBAHUS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

MakcumanpHas cymma (100 OamioB), nHaOupaemas CTyIEHTOM TIO

JTUCIHUIUIMHE, BKIIFOYAET JBE COCTABIISIONIHE:

nepsas cocmaenfiouas — OICHKa PETYJISPHOCTH, CBOCBPEMEHHOCTH M KauecTBa

BBITIOJTHEHUS CTYJCHTOM Y4eOHOU pabOThI IO M3YyYEHUIO NUCIHUIUIMHBI B TEUCHHE

Nepro/ia U3yuYeHUs! JUCIUIUIMHBI (CEMeCTpa, UM HECKOJIIBKUX CEMECTPOB) (CymMma —

He Oosiee 70 OammoB). bamibl, XapakTepu3ymoIIHe YCIEBAEMOCTh CTYJICHTA IO
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JTUCITUTIINHE, HAOUPAIOTCS MM B T€YCHHE BCETO Meproaa oOy4eHHS 3a U3ydeHUe

OTACIBbHBIX TEM M BBIITOJHCHUC OTACIIBHBIX BUJI0B pa60T.

emopasi

cocmasJiArowa

OLIEHKA

3HAHUU

IPOMEXKYTOUHOM arTecTaruu (He Oonee 23-24 6anios).

CTYyACHTa

I10

pe3ysbTaTam

Kpurepuem orieHku ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIMN B paMKaxX y4eOHOM

JUCIHUITIINHBI «I[OHOJIHI/ITCJIBHI)IG IJIaBbI IIPOOCCCOB U aIlllapaTOB» BO 2 CCMCCTPC

ABJIACTCA DK3aMCH.

Tadauna 7. Pe3yabTaThl 0CBOCHHS Y4€0HOM JUCHUIINHBI, OJIesKAIINe

NpoBepKe
No |Kon  |Coneprkanvie| B pe3yrnbsrare u3ydeHvst JUCIMILUTMHBI 00y4arOIIrecs JOJDKHBL
/i |KOMIIE | KOMIIETCHITN
I U (W ee 3HaTh YmMmers Bnanets OuenHouH
EHIMM |  4YacTy) bIC
CpcacTBa
1 2 3 4 5 6 7
1 | OIIK |I'oroBHOCTE K |OCHOBHBIC Iloms30BaTecs Hcnions3oBath -
4 WCTIONB30BaHN | KOMITHIOTEPHBIE | TPaBIUIAMA KOMITHIOTEPHBIE TUTIOBBIC
0 OCHOBHBIX | 0235l JAaHHBIX O | TIOCTPOCHUA IporpaMmabIl JUIAA| OOCHOYH
¢usnKo- CTPOEHHUU U XUMHAYECKUX  (DOpMYJL, | TOCTPOEHHMS ble
XAMUYECKUX, | CBOMCTBAX rpajukoB, TAQMMII C|XMMHUYECKUX 1| mMarepua
MaTeMaTU4ecK |OpraHMYeCKHX | UCTIONB30BAHNEM CTEPEOXUMHYECKUX | JIBI JUIS
UX W WHBIX|COSIMHEHUH, | COOTBETCTBYIOMIMX bopmyrn YCTHOTO
©CTECTBEHHO- | BKITFOYasI KOMITBIOTEPHBIX OPTaHUYECKHUX orpoca
Hay4HBIX XUMHAYECKHUE TpOrpamm, B TOM YHCTIE| COETMHEHU I ul -
MOHATHH W |Tpaduyeckue U |y CO37IAHNS | APYTUX BUJIOB | THIIOBBIE
meronoB  1ipu | 3D KOMITEFOTEPHBIX WUIFOCTPATUBHOIO | OLICHOYH
pelLIeHnH KOMITBIOTEPHBIE | TIPE3CHTALIVIA. Mmarepuarna. bIC
TpogeCCHOHATT | TIPOTPAMMBbI Marepua
BHBIX 33a4. JIBI K
IK3aMeH
y
2 | OIIK |cocoOHOCTH | YCTpOicTBO Paboram Ha|Biagers 3HaHUSAMM | KOHTPOJIb
4.1, |K armaparypbl s | COBPEMEHHOM TIPOBEZICHKST TIPOLIECCOB| HbIE
npoEeCCUOH |TIPOBENCHUS 00OpYZIOBAHWN M C|9KCTPAKLIVY, BOIIPOCHI,
ATBHOM TUAPOIMHAMIYE | TIPHOOpaMH, ancopOLyy,  CYILIKW,| CUTYaIo
AKCIUTyaTall |CKUX. TEIUIOBBIX | CRIBAHHBIMA C|KpUCTATIM3AIMY,  a| HHBIE
" " HarpareHieM | TAIOKS 3a71a9n
COBPEMEHHOT | MACCOOOMEHHBI3 | IMPO(IeM TOTOTOBKH | KPHOTEXHOTIONN
0 X TIPOLIECCOB
obopymoBaH
ust "
npubopoB B
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COOTBETCTBH

OMYy aHalIu3y
Hu
3KCIIEPUMEHT
allbHOM
MPOBEPKE
TEOpPETUYECK
HUX TATIOTE3

X TIpOIIeccax

u C
HarpaBJICHUE
M u
npoduiemMm
MTOATOTOBKH
OIIK [roToBHOCTB K|OCHOBHBIE Paccuurars - ocHoBHBIe | VIcTIO630BaTh KOHTPOJTh
-4, |MCIONB30BaH | IPUHIIMIIBI XaPAKTSPHICTHKH TIPUHIIUIIBE  TEOPUH | HbIE
U0 METOJIOB | TCOpUH TPOMBITICHHBIX noooust Y| BOIIPOCHI,
MaTeMaTH4eC |TIO00Hs, arnmaparoB JUTsT| KOMITBFOTEPHBIS CUTYaIIIO
KOTO CTI0COOBI TIPOBEJICHHST TIPOLICCCOB| TPOTPAMMBI  JUIs | HHBIC
MOJICIIMPOBA | MATEMaTHYECKO | IKCTPaKLIH, pacueroB 3a71a9n
HUS IO QICcOpOIMH,  CYIIIKH, | TPOMBIIIICHHBIX
MaTEepHAJIOB | MOJICIMPOBAHNS | KPUCTAUIM3ALIY, &) TEXHOJIOTUYECKUX
u UL pacyeTa| TAKe TIPOIIECCOB
TEXHOJIOTUYE |aNmaparypbl B |KPHOTEXHOIOTHHL
CKHUX MPOMBIIIUICHHBI
MPOIIECCOB, K |X
TEOPETHYECK |TEXHOJIOTMYECK

7. YueOHO-MeTOAHYECKOE 0o0ecTIeYeHre TUCIUTIINHBI

7.1. Ocnoenasa numepamypa

1. PacrieyaTky KOHCIIEKTOB JIEKIIAI

2. B.I'. Aitamireitn, M K. 3axapos, I'.A. HocoB u np.; [Tox pen. B.I'. Aitamreiina.

OO0t Kypc IPOIECCOB U allllapaToB XUMHYECKON TEXHOJIOTHHU: YueOHuK: B 2

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

3. .B.I'. Aiiamureitn, M.K. 3axapos, I'.A. HocoB u ap.; [Tox pen. B.I'. Alinmrelina.

OO0mumii Kypc IpoIIecCOB U anmapaToB XUMUYECKON TEXHOJOTUN: YueOHuk: B 2

kH. / M.: Jloroc; Beicm. mk., 2002. Ku.2. 872 c.: nin.

4. ITaBnoB K.®., Pomankos I1.I'., HockoB A.A. IIpuMeps! u 3aj1auu 1o Kypcy

IMpoIecCCOB U aIllapaToB XUMHUYECKOM TEXHOJIOTUH : yqe6 rmocooue AJIs1 BY30B. —

N3n. 12-e crep./ nepened. ¢ uza. 1987. — M.: OO0 TU «Anssiaey, 2005. — 575 c.

5. Kacarkun A.I'. OCHOBHBIE IPOLECCHI U aNapaThl XUMUYECKOW TEXHOJIOTUU — M:

Aunpsiac, 2004 — 753 ¢. www. bookfi.net/book/534959
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Jlonoanumenshan numepamypa

1. Heitaepcknin FO.M.  OcHOBHBIE Tmponecchl M anmaparbl XMUMHUYECKOU
texHoaoruu. T.1, 2. M: Xumns, 1991

HNHTepHeT-pecypchbl NepuOANYECKUX M3aHUH

Ne Ccbuika Ha HaunmenoBanue pa3paboTKH B HocrynHocTh

1/ nH(pOpPMaITMOHHBII AJICKTPOHHOU (hopme

I pecypc

3. http://onlinelibrary.wiley.com/ | BLECKWELL (300 CBOGOIHBIM HOCTYII
HaVMEHOBAaHUW Hay4YHBIX obyuarouyxcs
KYpPHAJIOB)

4. http://www.e(_iucation.com/ref Academic Press (173 CBOOGOIHBII HOCTYIT

erence/article/academic-
press/ HAaUMEHOBAHUA ) obyuarouyxcs
6 htp://inostranka- K pecypcam KemMGpuKckoro CaoGosmblii 1ocTyn

lib.livejournal.com/45878.htm 5
| yHuBepcurera (76 00y4aromuXCsl

MOJIHOTEKCTOBBIX HAYYHBIX
’KYPHAJIOB TI0 ITUPOKOMY CHEKTPY
JTUCITUTIIINH)

7 hitp://service.dvfu.ru/service | K Gase naraprx EBSKOhost CBOOOIHBII JOCTYTI
o0yJaronuxcs

IIporpammMHoe o0ecriedyeHue
CUCTEMHBIE ITPOI'PAMMHEBIE CPEJICTBA: Microsoft Windows XP
[MTPUKJIAIHBIE ITPOTPAMMHBIE CPE/ICTBA: Microsoft Office 2007 Pro

CIIELIMAJIM3MPOBAHHOE ITIPOI'PAMMHOE OBECIIEYEHMUE: CI0 Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex

IlepeyeHb 10rOBOPOB € YJIEKTPOHHO-0MOJIHOTEYHBIMH CHCTEMAMH

Y4eOnblii | HamMeHOBaHMe JOKYMEHTA € YKa3aHHEM PEKBU3UTOB Cpoxk aeiicTBust
roj AOKYMEHTAa
2018/2019 OI'BY «Poccuiickas rocynapcTBeHHast OMOINOTEKa ot 04.07.18
(PT'b)

Jorosop Ne095/04/0104 ot 04.07.18

2018/2019 Sciverse Scopus u3marenbeTBa «Iabp3eBup. Hayka u ot 16.02.18r.
TEXHOJIOTHIY

PedeparuBHas u aHanmuTHUecKas 0a3a JaHHBIX
Horosop Ne 6/1 ot 16.02.18r.

2018/2019 HOBb PO®U Ha O6e3B03Me3qHOI OCHOBE beccpouno
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2018/2019

basa nannbix Science Index (PYHII)
HanmonansHas nHQOpMaIMOHHO-aHATTUTUYECKAst CUCTEMA
000 «H2b»
Horosop Ne SIO-741/2018 ot 05.03.2017

or 05.03.2017

2018/2019

ObC «KoHCynbTaHT CTYJICHTA»

Y4eOHuKkH, yueOHbIC TOCOOUS, TIO BCEM 00J1aCTsIM 3HAHHIN
11t BO u CIIO, a taxke MoHOTpadguu U HaydHas
MEPHOINKA
00O «Ilonurexpecype»

(r. Mocksa)

Horosop Nel122CJ1/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

000 «Aii [1lu Dp Meauay
(r. CaparoB)
JIuuen3uonuslid foroop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «lIlonnpen cnpaBOYHUKU
Ha 0€3BO3ME3IHON OCHOBE

beccpouno

2018/2019

MesxayHapoaHasi cucteMa OuoIorpaduIecKux CChIIOK
Crossref
[udposas naentupukaims oobexkros (DOI)
HIT «HOUKOH»
JloroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CnpaBouHo-uHpOpMaIOHHbIE CUCTEMBI «KOHCYIbTaHT
[Tmroc», «I"apanT»

beccpouno

IIpy npoBeneHUM 3aHATUN JIEKIIMOHHOIO THUIIA, CEMHHAPCKUX 3aHATUI

UCTIOJTB3YETCSI:

JIUUCH3UOHHOE NPOCPAMMHOE obecneuenue:

-IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition

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

-AHTHUBUpYCHOE mporpamMmHoe obOecrneucHue Kaspersky Endpoint  Security

Crapmapraeii Russian Edition Ne munensunl7E0-180427-050836-287-197;
-AltLinux (Anet O0pa3zoBanue 8) Ne AAA.0252.00;

C80000HO pacnpocmpansemovle nPOZPAMMbL:

-Academic MarthCAD License - mareMaTu4eckoe HporpaMMHOe oOecCIeUeHuE,

KOTOPOC MMO3BOJIACT BBIIIOJHATL, AHAJIN3UPOBATDH Ba)KHEHIIINE HHXCHCPHBIC paCUYCThI

1 0OMEHHMBATLCS UMHU;

-WinZip nist Windows - mporpamm Jijisi CKaTusl U paciiakoBKH (aisioB;

-Adobe Reader qyis Windows — nporpamma st urenust PDF ¢aiinos;
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-Far Manager - KOHCOJbHBIN (ailIoOBBI MEHEIKEp AJS ONMEPAlMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
7. 5. MeToau4yeckue yKa3aHus M0 MPOBeIEHUIO PA3JIUYHBIX Y4eOHbIX 3aHATH I
U IPYTHM BHJAM CAMOCTOSAITEIbHON padoThI

Hcnonb30Banue MHHOBAIMOHHBIX METOA0B B Ipolecce NMpenoiaBaHus.
[lox MHHOBAIIMOHHBIMU METOJAMH B BBICIIEM MNPO(deCcCHUOHATBLHOM 00pa30BaHUU
MOHUMAIOTCS. METObI, OCHOBAHHBIE HA HCIIOJIb30BAHUH COBPEMEHHBIX JOCTHKEHUN
HAayKl ¥ UHQOPMALMOHHBIX TEXHOJOTHMH B 0OpazoBaHuu. OHM HaIpaBJiEHbl Ha
MOBBIIIIEHWE KAauecTBa MOJTOTOBKH IyTEM pPa3BUTUSA y CTYAEHTOB TBOPYECKHUX
CIIOCOOHOCTEM M CaMOCTOSITEABHOCTH (METOJbI MPOOJEMHOrO U MHPOEKTHBHOIO
oOyueHus1, UCCIeA0BaTEIbCKUE METObI, TPEHUHTOBbIE (POPMBI U T.11.).

Hcnonbs30BaHWe COBPEMEHHBIX HMHHOBALIMOHHBIX TEXHOJOTHHA B YYEOHOM
IpolLecce MO3BOJISET:
-COYETaTh BBICOKYIO HKOHOMUYECKYIO 3(PPEKTUBHOCTb U THUOKOCTh Y4eOHOTO
npolecca;
-IIMPOKO UCHOIb30BaTh HHPOPMAIIMOHHBIE PECYPCHI B yU€OHOM IPOLIECCE;
-CYUIECTBEHHO PACIIMPUTH BO3MOKHOCTH TPAJAULIMOHHBIX (POPM 00yUEeHUS;
-TI03BOJISIET PEATN30BaTh HOBBIEC d(PPeKkTUBHBIE (HOPMBI OOYUECHUSI.
PaboThI 110 BHEAPEHUIO M UCTIOIB30BAHUIO COBPEMEHHBIX MHHOBAITMOHHBIX
TEXHOJIOTUI 00YUYEHHUsI HAMU MTPOBOJATCS B HECKOJIBKUX HAMPABICHUSIX:
- CO3JIaHHE€  COBPEMEHHOI0 Yy4eOHO-METOJMYECKOTO OOeCIeUeHUsT Y4eOHOTO
mpolecca M COBEPIICHCTBOBAHUE OpraHM3alMi y4eOHOro Mpolecca IyTeM
BHEJPCHHUS HOBBIX TEXHOJOTHA OOy4YeHHs, B TOM YHCIE JIUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (J1OT);
- IPOrpaMMHO-TEXHUYECKOE OOecrieueHre yueOHOro Mpolecca ¢ UCIO0JIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUH O0yICHUS

B cootBerctBum ¢ tpedoBanusimu GI'OC BITO no HanmpaBiaeHUIO MOATOTOBKH
peanu3anys KOMIETEHTHOrO MOAX0/1a MpeycMaTpUBAaET IMPOKOE UCTIOIb30BaHUE
B Y4eOHOM TIPOIIECCEe AKTUBHBIX M WHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATHUI

(KOMIIBIOTEPHBIX CUMYJISIIINI, pa300p KOHKPETHBIX CUTYyallMi U T.11.) B COYETAHUHU C
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BHEAYIUTOPHON paboToil ¢ wenabl0 (POPMHUPOBAHUS U PaA3BUTHUA TpeOyeMbIX
KOMIETEHIIUNA 00y4YaronnXcsl.

['1aBHBIM 3BEHOM JIUJAKTUUYECKOrO LHUKJIA 00yUYeHUs JUCHUIUIMHE SIBISETCS
nekus. E€ uenb — popMupoBaHue y CTYJIEHTOB OPUEHTUPOBOUYHOM OCHOBBI JIJIsI
MOCJIEYIONIET0 YCBOGHHS MaTephalia METOJIOM CaMOCTOSITEIbHOW palOoTHI.
Conepxanue JIEKOUMU  JOJDKHO  OTBEYATh  CIEAYIOIIUM  JTHJIAKTUYECKUM
TpeOOBaHUSIM:

-  M3J0XKEHUE MaTepuana OT TMPOCTOTO K CIOKHOMY, OT M3BECTHOTO K
HEHU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTD U SICHOCTh B U3JIOKEHNN MATEPHUAIIA;

- BO3MOXXHOCTb MPOOJIEMHOTO W3JIOKEHUS, ITUCKYCCHM, JUANOra C IENbIO
aKTUBU3aLUU JEATEIBHOCTH CTYAEHTOB;

- OIopa CMBICJIIOBOM YacTH JICKIIMM HA MOJUIMHHBIC (haKThl, COOBITHS, SIBJICHUS,
CTaTUCTUYECKUE TAHHBIE;

- TECHas CBSI3b TEOPETUUYECKUX TMOJIOKEHUM M BBIBOJIOB C MPAKTUKOU U OyyIieit
npo(hecCHOHANBHOM NeSTENbHOCTBIO CTYICHTOB.

N3yuenne Kypca «JlOMOTHUTENBHBIE TJaBbl MPOLECCOB W alllapaTOB»
MOCTPOEHO HA NPHUHIMIAX Pa3yMHOW (opManM3aluu M YIUIOTHEHUS y4eOHOM
uHpOpMaIlMKU, YTO, €CTECTBEHHO, JOJDKHO CIOCOOCTBOBATH JIyULIEMY YCBOCHHIO
COBPEMEHHOW TPAaKTOBKHM YUYEOHOT0 MaTepuaa.

Ha nepBbix nexkuusx mo Kypey ««/lomoJIHUTENbHbIE TJ1aBbl MPOLECCOB U
amnmaparoB» HEOOXOMMO BCIOMHUTh OCHOBHBIC IMOHSITHS, TPUHIIUAIIBI TPUMEHEHUS
TEOpUH NTOI00MS K pacyeTaM XMMUYECKOH anmnaparypbl, OObSICHUTh CTyAEHTaM, Kak
MOJI30BATHCS JUArpaMMaMH U HOMOTpaMMaMH B COOpHHMKE IPUMEPOB U 3a]1ad.

[Ipexxne, yeM CTyIEHT MpOCIyIIaeT JIEKIUI0, OH JOJDKeH MnpopaboTaTh
OCHOBHOMW TEOPETUUYECKHI MaTepuall Mo TeMe, KOTOPBIM MpPeICTaBICH B yIeOHUKAX
Y pacrevaTkax JICKIHUHI, 3aHECEHHBIX HA MArHUTHBIN HOCHUTEIb.

Yrenue neKuMd MO AAHHOM AUCLMUIUIMHE MPOBOAUTCS C HCIIOJIb30BAHUEM
MYJIBbTUMEIUWHBIX Npe3eHTaunu. IIpe3enranus mo3Bonser npenogaBaTesro YeTKOo

CTPYKTYPHPOBATh MATCpHal JICKOWH, J3KOHOMUTL BPEMs, 3aTpadyruBaACMOC Ha

40



pHCOBaHUE Ha JOCKE CXeM, Hamucanue (popmyn U APYTUX CIOKHBIX OOBEKTOB, YTO
JaeT BO3MOXKHOCTh YBEIMYUTh 00BEM wH3iaraemMoro Mmarepuana. Kpome Toro,
MpPEe3eHTallMs TMO3BOJSIET OYEHb XOPOUIO HIUIIOCTPUPOBATH JIEKIIUIO HE TOJIBKO
CX€MaMH U PUCYHKaMHU, KOTOPBIE €CTh B Y4eOHOM OCOOMH, HO M TIOJTHOLIBETHBIMHU
doTorpadusiMu, pUCYHKAMU, TMOPTPETaMU YYEHBIX U T.J. OJEKTPOHHAas
Mpe3eHTalrs MO3BOJSET OTOOpa3uTh (HU3UUYECKUE M XUMHUYECKHUE MPOLIECCH B
JUHAMHKE, YTO TIO3BOJISIET YAy4YIIMTh Bocmpusatue Marepuana. CryaeHTam
MPEIOCTABISAECTCA BOBMOXKHOCTh KOIMPOBAHUS MIPE3EHTAIlMN JJI1 CAMOIIOITOTOBKU
Y TIOJITOTOBKH K IK3aMEHY.

[Tpu u3ydenun xypca «JlOMOIHUTENBHBIE TJIABHI MPOILIECCOB U AMIapaTOB)
CTYAEHT HE MOXET OrPaHUYUTHCS TOJBKO PACCMOTPEHHEM TEOPETHUECKUX
BOTIPOCOB, @ JOJIKEH CTPEMUTHCS AKTUBHO MPHUMEHSATHh PAllMOHAIBHBIC MPHUEMbI
oMcKa, 0TOOpa U UCIOIb30BaHUs HHPOPMALMU IPU BHIOOPE ONTUMAIBHBIX ITyTEH
pelIeHUs MPAaKTUYECKUX 3aa4 [IPU BEIOOPE U pacyeTe anmnaparypsl Ui IPOBEACHUS
XUMHYECKHUX TMpoieccoB. [103ToMy OCHOBHBIM YCIOBHEM TIyOOKOTO H3y4YeHUS
Kypca, pa3BUTHS HAYYHOTO MBIIUICHUS U 3aKPEIUICHUS Y CTYICHTOB SIBIISICTCS
peleHure 3a7a49 Ha IPaKTHUeCKuX 3aHsATusX. [Ipu pemennn 3anad cTyIeHT JOHKEH
MIPOJIEMOHCTPUPOBATH, KaK MOKHO MPUUTH K MPABUIBHOMY BBIBOIY, MCIOJIb3YS
TEOPETUUECKHE KOHIIETIIINU U (PaKThl, H3JI0KEHHbBIE B TEOpeTHYecKoM Kypce. Dopma
MIPOBEJICHUS 3aHATHI — IPAKTHUECKHUE 3aHATUS C PEIICHUEM 3a/1a4.

IIpu npoBeneHUH NMPaKTHYeCKHMX 3aHATHH cienyeT He MeHee | yaca U3 JIBYX
(50% BpeMeHHM) OTBOJMUTH HA CAMOCTOSTENIbHOE pelieHue 3aaad. [IpakTuueckue
3aHATHUSA 11€J1IECO00PA3HO CTPOUTH CIIEAYIOMINM 00pa3oMm:

BBognas nmpenonaBatens (LeU 3aHATHS, OCHOBHBIE BOMPOCHI, KOTOPBIE JOJIKHbI
OBITH PACCMOTPEHBI).

bermneiit onpoc.

Peuienuie 1-2 TUMIOBBIX 3a/1a4 y JIOCKHU.

CamMocTosiTeNbHOE pElIeHHE 3a1ay.

Pa300p THNOBBIX OMIMOOK MPU PELICHUH (B KOHIIE TEKYIIEro 3aHsATUS WIK B HavaJe

CJICTYIOIIETO).
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Jlyst mpoBeieHUs 3aHATHI HEOOXOAMMO UMETh OOJIBINTON OAaHK 3aJaHUI U 33134 IS
CaMOCTOATEJIBHOTO  pELICHUsA, NpUYeM  O3TH  33JaHUs  MOryT  OBITh
nudpepeHInpoBaHbI 1O CTENEHU CI0XKHOCTH.

[Tocne 03HaKOMIIEHUS C TEMOM JIEKLIMH, CTYAEHT PEIIAcT IPUMEPHI U 3a1a4H,
3aKperuIsia CBOM 3HAHMS 110 TeMe. /{715 yCIEeNHOro 3aKperyieHus MaTepranna CTyIeHT
JIOJDKEH HAay4YHUThCS MOJIb30BATHCS COOPHUKOM IMPHUMEPOB U 3a7ay [4], B KOTOpOM
UMEIOTCSA:

- OCHOBHBIE (DOPMYIIBI JIsI PACUETOB,

- HOMOTPaMMBbI U AUArpaMMbl, 3HAUUTEIbHO 00JIErYatoue pacyeThl O CI0KHBIM
dbopmynam,

- TabnauIbl € HEOOXOAMMBIMH [UJII PAacyeTOB CBOMCTBAMU XUMHUYECKUX
COEJIMHEHUI B ra30BOM, )KUJIKOU U TBEpAOH popme,

- OCHOBHBIE NapaMETpbl Pa3JIMYHBIX allllapaToB, NPUMEHAEMbIX B XUMHUYECKON
TEXHOJIOTUU.

B 3aBucumMocTu oT pazaena AMCHUILIMHBI M TOATOTOBIEHHOCTH CTYIEHTOB
MOYKHO MCIIOJIB30BATh JIBA IIyTH:

- J1aBaTh OIpPEIEJIECHHOE KOJMYECTBO 3a1ad Ui CaMOCTOSITEJIHOIO PELICHMS,
PaBHbIX N0 TPYAHOCTH, a OLEHKY CTaBUTh 34 KOJMYECTBO PEIICHHBIX 3a
OIPEEIICHHOE BpEM 3a1au.

- - BBIJABATh 3aJaHUs C 3aJadaMHM PA3HOM TPYIHOCTH M OLIEHKY CTaBUTh 3a
TPYAHOCTbH PELICHHOM 3aJa4H.

[Io pe3ynapTaTaM CamMOCTOSITEIBHOTO PEUIEHHs 3aJay CJIEAYET BBICTABIATH IO
KOKJIOMY 3aHATUIO OLIeHKY. [lo maTepuanaMm pasznena nenecoo0pa3HO BbIIaBaTh
CTYZIECHTY JIOMAIlIHEE 3aJaHUE U Ha TIOCJIEAHEM IIPAKTUYECKOM 3aHATHH I10 pa3ieiy
MOJBECTH WUTOTM €ro M3y4deHus (Hampumep, MPOBECTH KOHTPOJbHYIO paloTy),
OOCYy/IUTh OIICHKH KaXKIOTO CTYACHTA, BbIAATh JOMOJHUTEIBbHBIC 3aJaHUS TEM
CTYZEHTaM, KOTOPBIE XOTAT MOBBICUTH OLIEHKY 3a TEKYIIYIO paboTy.

[Ipn opranuzanuu BHEAYAUTOPHONW CAMOCTOSAATENbHON PadOTHI HCIOJIb3YIHOTCS

cienyronue ee GOpMBbI:
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- BBINOJIHEHUE JOMAIIHUX 3aJaHui Pa3HOOOpPA3HOIro Xapakrepa. ITO - pEelIeHUe
3a71a4; Mo100p U U3yUEHHUE IUTEPATYPHBIX HCTOYHUKOB; MOI00p WITIOCTPATUBHOTO
U OIMCATEJIbHOIO MaTepuaja Mo OTAEIbHBIM paszenaM Kypca B cetu MHTepHer,
BBITNIOJTHEHUE WHANBUAYAIbHBIX 3a/1aHUH, HATIPABICHHBIX HA PAa3BUTHUE Y CTYIACHTOB
CaMOCTOSITEIbHOCTA U MHULMATUBBL. VHAMBUAYyaIbHOE 3aJaHUE MOXET MOJIydaTh
KaK KaXJIblil CTYy/IEHT, TaK U YacTb CTYIE€HTOB IPYIIIIbI
Ha camocrosiTenbHy0 padoTy CTyI€HTOB 10 YYEOHOMY IUTaHY OTBOAMTCS 69 4acoB.
27 yacoB OTBOJAMTCS Ha MOATOTOBKY K 3k3aMeHy. CamocTosTenbHass pabota
CTYZICHTAa HOCUT CUCTEMATHUECKUN XapaKTep

CamocrosiTenbHas paboTa CTyIEHTOB, IPEyCMOTPEHHAs! Y4€OHbIM IIJIaHOM B
o0beMe = 67% o00mero KoJM4ecTBa 4YacoB, COOTBETCTBYET Ooiiee TIIyOOKOMY
YCBOEHHUIO U3Y4aeMOro Kypca, pOpMHUpYeT HaBBIKM UCCIIEI0BATENbCKONW pabOThI U
OPUEHTHPYET CTYACHTOB Ha YyMEHHE MPUMEHSITh TEOPETHUECKHE 3HaHHS Ha
MIPaKTHKE.
3aaHus A1 CaMOCTOSITENIbHOM pabOThl COCTABIIEHBI 110 pa3jieiaM U TeMam, 1o
KOTOPBIM TpeOyeTcst JOTIOTHUTEIHHO TPOpadoTaTh U MPOAHATU3UPOBATH
paccMaTpuBaeMblii IpenojaBaTesieM MaTeprail B 00beMe 3arIaHUPOBaHHBIX
yacoB. B pazzaene 4.2. npuBeseHbl HOMEpa 3a/1a4 10 Kax/10i TeMe, 4acThb U3
KOTOPBIX pacCMaTPUBAETCA HA CEMHUHAPCKUX 3aHSATHUSAX, OCTAILHBIC CTYICHTHI
JIOJKHBI PELIUTh CAMOCTOATEIbHO. Pe3ynbTaThl caMOCTOATENbHON PabOThI
KOHTPOJIMPYIOTCS MPENOIaBATEIEM U YUYUTHIBAIOTCS MPH aTTECTAIlUH CTY/ACHTA.
[Tpu 5TOM MPOBOAATCS: IKCIPECC-OMPOC HA CEMHUHAPCKUX 3aHATHIX, IPOBEPKa
MUCBMEHHBIX padoT.

IIpu moAroToBKe K KOJVIOKBUYMY CJIeyeT:
npopadoTaTh KOHCHEKTHI JIEKIUI IO BOIPOCaM KOJIJIOKBUYMA;
NPOYHUTATH OCHOBHYIO M JONOJHHUTEJIBHYI0 JIUTEPATYPY, PEKOMEHI0BAHHY IO
10 M3y4aeMbIM BOTIPOCaM;
OTBETUTH Ha BOMPOCHI KOJJIOKBUYMA;

IIPYU 3aTPYAHEHUAX MPOKOHCYIBTUPOBATHCS C IMPETIOABATEIIEM.
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JIsl CTY/IEeHTOB ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI CO3/IaHbBI
CHeluaibHble YCIOBHS JUIsl NOJIy4eHHs oOpa3oBaHMs. B Hensix AOCTymHOCTH
IOJydYEHUsl  BBICIIErO0 OOpa3oBaHMsl 1O  OOpa30BaTEIbHBIM  IpPOrpaMMam
WHBAJIMJIAaMU M JUIAMH C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU  37I0POBBS
YHUBEPCUTETOM obecrieunBaercs: 1. AJbTepHAaTUBHOW Bepcuel 0o(QUIMaTbHOIO
caiita B cetn «MHtepHeT» nns cnaboBuisamumx; 2. IlpucyrcTBue accucteHTa,
OKa3bIBAIOIIIETO 00yUYaOIIEMYCsi HEOOXOUMYIO TTOMOIIIb; 3. /{7151 MUHBATUAOB U JIUIT
C OrPpaHMYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI 10 CIyXy — XyOJMpOBaHUE BCIyX
COPAaBOYHOM HH(OpMAMKU O paclUMCaHuU YYEOHBIX 3aHATUH; oOecnedyeHue
HaJUIeKallUMU 3BYKOBBIMH CPEICTBAMHU BOCHpPOM3BeAeHUS HHPopMauuu; 4. [[ns
MHBAJIMJIOB U JIMI C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbs, HUMEIOIINX
HapylIEHUsT  OMOPHO-JIBUraTEIbHOrO  ammapara, CO3JaHbl  MaTepUajbHO-
TEXHUYECKHUE YCIOBUS OOECHeuMBaIOIIMEe BO3MOXKHOCTh OecrpensiTCTBEHHOTO
JocTyna o0y4yarouxcss B yueOHble MOMEIICHHs], 0ObEKTY MUTAHUS, TyaJleTHBIE U
JIpyrue TIOMEIEHUs YHHBEPCHUTETa, a Takke MpeOblBaHUs B yKa3aHHBIX
HNOMEIIEHUAX (HAIMYUe PaCIIMPEHHBIX IBEPHBIX IPOEMOB,

MOPYYHEHN U IPYTUX NPUCIIOCOOIECHUN).

8. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCIUIMINHBI

MunumaneHo  HeoOxomumbii it peanuzanuu  OIIOII  mepeueHb
MaTepUaJbHO-TEXHUYECKOTO 00ecleyeHus] BKJIIOYaeT B ce0s: JIEKIMOHHbIE
aynutopud  (0OOpYyJIOBaHHBIE  BHUJICONPOCKIIMOHHBIM  O0OpYJIOBaHHEM IS
Mpe3eHTalul, CPeICTBAMH 3BYKOBOCIIPOU3BEICHHUS, SKPAHOM U UMEIOLIUE BbIXO] B
ceTb VHTEpHET), MOMEIICHUS NIl MPOBEJCHUS JTA0OPATOPHBIX, CEMUHAPCKUX H
MPaKTUYECKUX 3aHATUH (00OpYyIOBaHHbIE Y4eOHOUW MeOembl0), KOMIIbIOTEPHbIE
KJIACChI U JIp.

[To mucumniuHe «JlOMOJHUTENBHBIE TJIaBbl IIPOLIECCOB W  aImapaTroB»
UMEIOTCSl MPE3EHTAlMU N0 OTAEJNbHBIM TE€MaM Kypca, MO3BOJISIIOLIME HauboJiee
3¢ (HEKTUBHO OCBOUTH MPEACTABICHHBINA YI€OHbBIN MaTepHall.

3aHATHS ~ JIGKUMOHHOTO THIIA M CEMUHAPCKUE 3aHATUS IPOBOASTCA B

aynutopun 210
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OcHOBHOE 000py0BaHHUE,
o0ecrieynBaroIee MIPOBE/ICHHE
No OCHOBHOE Ha3HAYEHUE
2ayl. | JIEKIIMOHHBIX, MPaKTUYECCKUX 151
71a00paTOPHBIX 3aHATUI
210 | Hamuuwme MynbTUMeanHOTO | O0y4aroniee: Mpu NPOBEIECHUU
o0opyaOBaHUS JEKIIMOHHBIX M MPaKTUYECKHUX

3aHIATUH

45




JIneT u3MeHeHu# (0O THEeHU)
B pa0o4eil mporpamMmMe AMCHUIIAHBI
«JlOTOJTHUTEJIbHBIE TJIABBI MIPOLECCOB U ANNAPATOB XUMHYECKOM
TEXHOJIOTHIW) M0 HanpaBjeHu1o noaArorosku 18.0401 — Xumuueckas
TEXHOJIOTHS, PO UL HATIPABJICHUS — XHUMHYECKAs TEXHOJIOTUs
JIEKAPCTBEHHBIX CPEICTB
Ha 2022/2023 y4edHblii roj

NoNo | Dnement (mynkr) PITJ] [IepeyeHb BHOCHMBIX [Ipumeuanue
M3MEHEHUU (JIONOJTHEHUH)

Obcyoicoena u peKomMeH008aHa Ha 3acedanuu Kageopvl OPTraHUUECKON
XUMHUHU U BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN

poTOKOJI No « » 2022r.

u.0. 3agedyrowuil Kageopotl O.A. Mankannyes
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Ipuio:xkenne 2

Pacnpeue.ﬂe}me 0aJ10B TEKYLIEro u pyﬁemnoro KOHTPOJIH

No Cymma b6annos
n/ Buo koumpona Oouasn
1-2 mouxa | 2-a mouxka | 3-a mouka
n cymma
1 |Hocewenue 3anamuii 00 10 6annoe |00 3 6. 00 30. 00 46.
2 | Texywuit KOHmMPOIb: 00 30 6annos |00 10 6. 00 10 6. 0010 6.
Omeem na 5 eonpocos om0 00l56. |om0oo56 |om0oo56. | omOool o
[TonHBIN IPaBUIBHBIN OTBET o 15 6amioB |5 0. 50. 50.
Hemnonublil npaBUIBHBINA OTBET ot 3 10156. |orl 1056. |oTr110560. | oT1 10 56.
OtBeT, cofepIKalHii HETOYHOCTH, OIINOKH 00. 00. 00. 00.
Boinonnenue camocmoamenwvuvix (om 0 0015 6. |om 0 0056. [om 00056 |om0odo56
3a0anuii (peuieHue 3adau,)
3 | Pybexcnolit KOHmMpPOb 00 30 6annos |00 10 6. 00 10 6. 00 10 6.
KOJUIOKBUYM ot 0 10 306. |or0m0 106 |oT0m0106. | oT0 1m0 106.
4 | Hmozo cymma meKyuiezo u pyoexcnozo
KOHmMpOnsn 00 706annos |00 236. 00 230 00 246
5 |IlepBbiii 3Tan (6a3oBblil)ypoBeHb) — omeHka |He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He meHee 12 0
«Y/10BJIETBOPUTEJIbHO» 0.
6 |BTopoii 3Tan (npoABHHYTHI)ypoBeHb) — onenka |Menee 70 6. MmeHee 23 6 Meree 23 6 MeHee 246
«XO0POLIO0» (51-69 6.)
7 |Tpermii 3ran (BbICOKMii ypoBeHb) - omenka |He MeHee 70 0. He MeHee 23 He MeHee 23 6 | He MeHee 240
«OTJIHYHO» 0.
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IIpuaoxenne 3

IlIkana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texymuii 1 py0exHbIil KOHTPOJIb

Cemectp HIkama oneHUBaHUA
0-35 GamnoB 36-50 G6amioB 51-60 6ammoB 56-70 6amioB

2 YactuuHoe [TosnHoE wi | [TonHoe unu | I[TosHOE
MOCEIICHUE YaCTUYHOC YaCTUYHOC MOCEIICHUE
ayJIUTOPHBIX MOCEIICHUE MOCEIICHUE ayJIUTOPHBIX
3aHATHUH. ayJIMTOPHBIX ayJTUTOPHBIX 3aHATHUH.
Heynosnersopuren | 3aHATHI. 3aHATUH. [Tonnoe
bHOE BbINOJHEHUE | YacTHaHOE [TonHOE BBITIOJIHCHHE u
ma0bOpPaTOPHBIX W | BBIIOJIHCHUE Y | BBIIOJHEHUE  H | 3aIlUTa
MPaAKTHYECKUX 3aIuTa 3aIuTa 7a00paTOpHBIX U
paoor. [Inoxas | nabopaTopHbIX U | JaOOPATOPHBIX U | MPAKTUYECKUX
MOATOTOBKA K | IPaKTHYCCKUX MPaKTUYECKHUX 3aHATHUH.
0aIbpHO- pabor. pabor. Brimonnenue
PEHTHHTOBBIM Brimonaenune Brimonaenune KOHTPOJIbHBIX
MEPOIPHUATHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX paboT, TEeCTOBBIX
CryneHt He | padoT, TECTOBBIX | pabOT, TECTOBBIX | 3aJaHMI, OTBETHI
JTOTTyCKaeTCst K | 3aJlaHUi,  OTBETHI | 33/IaHHUI, OTBETHI | HA  KOJUIOKBUYME
MIPOMEKYTOUHOU Ha KOJUIOKBUYME Ha | HA KOJUIOKBUYME | Ha OILICHKHU
aTTeCTalluu OIICHKH Ha OIICHKU | «OTJIIMYHO.

«YIOBJIETBOPUTEIb | «XOPOILIO».
HOY.
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IIpome:kyTouHasi aTTecTaums 011 IK3ameHa

Cemectp [IIxana oueHuBaHus
HeynosnerBopure | Y 10BIE€TBOPUTEIIHHO Xopouio OTnu4Ho
JIBHO (61-80 GamnoB) (81-90 GamnoB) (91-100 6amoB)
(36-60 6amoB)
2 Crynent  umeet | Crygent umeer 36- | Ctynent umeert | CTyneHT umeer 61-

36-60 OamnoB IO
UTOTaM TEKYIIEro

U pyOekHOTO
KOHTPOJIS, Ha
sk3ameHe  (nud.
3auere) He jaal
[IOJIHOTO  OTBETA
HH Ha OJIMH
BOTIPOC.

CryneHt umeer
36-45 OamnoB 1o
UTOTaM TEKYILEro

51 pyOexHOro
KOHTPOJIS, Ha
sk3ameHe  (nud.
3aueTe) Jan
TTOJTHBIN OTBET

TOJLKO Ha OJUH
BOIIPOC

50 0aiuIoB o
UTOTaM TEKYIIEro M

pyOEKHOTO
KOHTPOJIS, Ha
HK3aMeHe (mud.

3ayeTe) Jaji MOJIHBIH
OTBET HA  OJUH
BOIPOC U YaCTHYHO
(IOTHOCTBIO)

OTBETHUJI Ha BTOPOHA.
Crynent umeer 46-
60  OGamioB 1O
UTOTaM TEKYIIEro H

pyOexKHOTO

KOHTPOJIS, Ha
DK3aMEHe (mud.
3auere) Jay MOJHBIN
OTBET HAa  OJUH
BOTIPOC 170071
YaCTUYHO  OTBETUII

Ha 00a Borpoca.
CryneHT uMeer 1o
UTOTaM TEKYIIETO H
pyOeKHOTO
KOHTPOJIS 61-70
0aJyIoB Ha 3K3aMeHe
(mud. 3auere) He 1an
MIOJTHOTO OTBETa HHU
Ha OJIMH BOTIPOC.

51-60 OamnoB 1o
UTOTaM TEKYIIETO

u pyOexHOro
KOHTPOJI, Ha
sk3amere  (mud.
3a4eTe) Jan

IIOJIHBIA OTBET HA
OIIMH BOIIPOC H

YaCTHYHO
(MOIHOCTHIO)
OTBETHUII Ha
BTOPOH.

CrygeHT uMeer

61 — 65 OaJUIoB 110
UTOTaM TEKYIIETo

u pyOexHOro
KOHTPOJIA, Ha
3K3aMeHe  (mud.
3adere) Jan

MOJHBIA OTBET HA
OIUH BOINpPOC H
YaCTHYHO

OTBETHII Ha
BTOpoil. CryneHT
HMEET 66-70
0aJIJI0B 110 UTOraM

TEKYLIETO H
pyOexxHOTO

KOHTpOJIS, Ha
sk3amMeHe  (mud.
3adere) mai
MOJHBIN OTBET

TOJBKO Ha OJMH
BOIIPOC.

70  OauOB 11O
UTOraM TEKYILEro U

pyOeKHOTO
KOHTPOJIS, Ha
sk3amene  (aud.
3a4dere) nai
MOJHBIA OTBET Ha
OIMH BOMPOC U
JaCTUYIHO
(TTOJTHOCTBIO)
OTBETHII Ha
BTOPOH.
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