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1. leaun v 32124 OCBOEHHUS JUCIHUILIMHBI

Heabro AucHUMINHBI «J[ONTOTHUTENBHBIE TJIABHI MIPOIIECCOB U aNapaTOB)
ABJISIETCA TMOATOTOBKA CTYJIEHTOB K CaMOCTOSITENIbHON paboTe Ha XUMHYECKHUX
MNPEANPUITUIX B Ka4ECTBE WMHKECHEPA-TEXHOJIOTa, TOTOBHOCTBHIO K PEIICHUIO
npodheCCHOHAIBHBIX MIPOU3BOJICTBEHHBIX 3ajad, TOTOBHOCTBIO K
COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKOTO mporecca. [IpenonaBanne TUCIUTLIAHBI
«JlOoMOJIHUTENbHBIC TJIABBI MPOILIECCOB M aIIapaToB» TAKXKE CTABUT CBOEH LIEJIbIO
COBEPILIEHCTBOBAHUE MPO(PECCHOHATBHON MOATOTOBKH 00yYaronierocs B 00JacTH
OOIIUX 3aKOHOMEPHOCTEU TUIIOBBIX MPOIIECCOB U aIMapaTyphl Al UX peaTu3aiuu
BHE 3aBUCHMOCTH OT MX MECTa B KOHKPETHOM TEXHOJIOTHUYECKOH IIEMOYKE, a TAKKE
ONTUMU3AIMHU YCIOBUI MPOBEACHUS MPOIIECCOB U UX aNMapaTypHOTro 0hOpMIICHUS.

3ajayaMy  JUCHUIUIMHBI  SIBJSIIOTCS.  TEOPETHUYECKOE U MPAKTHYECKOE
000CHOBaHNE HEKOTOPHIX MAaCCOOOMEHHBIX TEXHOJIOTMYECKUX ITPOIIECCOB, METOIbI
UX pacyeTa, a TakKe pacyeT W BbIOOp ammapaToB W MaIWH JJisI OCYILECTBICHUS
JTAaHHBIX MPOIIECCOB.

OmHolt M3 caMbIX XapaKTEPHBIX OCOOCHHOCTEM COBPEMEHHOrO JTara
Pa3BUTHSL HAPOJHOTO XO34MCTBA SBJACTCA €ro BCECTOPOHHSIST XHMHU3AIIUS,
MPEACTABIIAIONIAs COOOM IMMPOKOE HCIOJBb30BAaHUE B BEIYIIUX OTPACIIX
MPOMBIILJICHHOCTH U CEITbCKOTO X03MCTBA XMMUYECKUX MPOAYKTOB U MAaTEPUAJIOB,
BHEJPEHUE HOBBIX TEXHOJOTUYECKUX IPOIECCOB. B CBS3M C 3TUM H3y4YEHUE
XUMHUUYECKON TEXHOJOTMH KaK HAayKd O METoJaX M CpelCTBaxX YNpaBJICHUs
TEXHOJIOTUYECKUMH TMPOIEeCCaMd B MPOMBIIUICHHOCTH TpuoOperaeTr s
MH)KEHEPOB-TEXHOJIOTOB 0c000¢ 3HaUeHHE. TeopeTHISCKOM OCHOBOM JUCIIMILTHHBI
aBisieTcs nucuuiuinia "IIporeccsl U anmapaTbl XUMHUYECKOW TEXHOJIOTUH", KOTOpast
MO3BOJISIET MPOAHATM3UPOBATh U PACCUMTATh MPOLIECC, HAWTHU caMble BHITOHBIC €TI0
mapaMmeTpbl, pa3paboTaTh M paccUMTaTh  amnmaparypy, HEOOXOIUMYIO st
MPOBEJCHUA ATOr0 mpoluecca. BoT nmouyemy 310l JUCHUIUIMHE OTBOJUTCSA Ba)KHAS

pOJIb B BBICILIEM O0PAa30BAHUU.



B npouecCce M3yUCHHA AUCHUIUIMHBI CTYACHT JOJDKCH YCBOWTH OCHOBHBIC

INPUHLANBI AHAJIA3a MEXaHW3Ma IPOLECCa, NPOTEKAOUIET0 B XHWMHYECKOM
IPOU3BOJCTBE, BBIIBUTH OOIIME 3aKOHOMEPHOCTH IMPOTEKAHUS IIPOIIECCOB B
anmapaType XMMHUYECKHUX MPOU3BOJICTB. Y CTYACHTa JIOJKHA OBITH cPOpMUpPOBaHa
COBOKYIIHOCTb  HAaBBIKOB U 3HAHUM, IO3BOJIAIOLIMX €My JOCTaTOYHO TOYHO
OpPUEHTHPOBATHCSI B BHIOOPE ONTHUMAIBHOTO MYTH pacdyeTa OCHOBHBIX allapaToB
XUMUYECKON MPOMBIIUIEHHOCTH, KBATM(UIMPOBAHHO pEMIaTh BOIMPOCHl HX

HCIIOJIB30BAHUA B PA3HBIX OTPACIIIX XUMHUYCCKUX IIPOU3BOICTB.

Henu oucuyunaunst u ux coomeemcmeue yeaam OIIOII BO

I_IGJ'II/I OCBOCHUA AUCLHHIIIINHBI «I[OHOJ'IHI/ITGJ'IBHBIG

TJIaBbI IIPOLECCOB U allllapaTOB»

Lemu OIIOIT BO

dopmupoBaHue CIIOCOOHOCTH MIOHUMATh (PH3UKO-
XUMHYECKYIO CYITHOCTB MTPOILIECCOB H
UCIIO0JIb30BaTh OCHOBHBIC 3aKOHBI IPOTCKAHUS
XHUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB B
KOMIUICKCHOM TTPOU3BOJICTBEHHO-

TEXHOJIOTHISCKOM JACATCIIBHOCTH

HOIIFOTOBKEI BBIITYCKHHKOB K
np0u360()cm€€HHO-m€XHOJ102u‘i€CK012
JACATCIIbHOCTH B 001aCTH XUMHAYECKUX
TCXHOHOFHﬁ, KOHKypeHTOCHOCO6HBIX Ha
MHPOBOM PBIHKE XUMHUYCCKUX

TEXHOJIOTUHN.

dopmupoBaHUe CIOCOOHOCTHU BBITOJIHSATD
HE00X0AuMble PUUKO- XUMUYECKHUE U
TEPMOJUHAMHYECKHE pacueThl OCHOBHBIX
apaMeTpoB

XUMHKO-TEXHOJIOTMYECKHUX IPOLECCOB HA OCHOBE
METOJIOB MPOLIECCOB U aNlapaTOB XUMUYECKON

TEXHOJIOTUH

[ToaroroBKa BHITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JIeATETLHOCTH B 00JIACTH XUMHUYECKUX
TEXHOJIOTHH, KOHKYPEHTOCIIOCOOHBIX Ha
MHPOBOM PBIHKE XUMHUYECKUX

TEXHOJIOTHUH .

®opMHUpPOBaHKE TBOPUECKOTO MBIIIJIEHUS,
o0beHeHre (QyHIaMEHTAIbHBIX 3HAHHIMA
OCHOBHBIX 3aKOHOB M METOJIOB pacuéTa XMMHKO-
TEXHOJIOTHYECKUX MPOIECCOB M MPOBEICHUS
(HUBUKO-XUMUYECKUX MCCIICIOBAHUMN, C
nocneayroieil 00paboTKoN U aHATU30M

PE3YyJIbTATOB HCCIeIOBaHUM

[ToaroToBKa BBITYCKHUKOB K HAYYHbIM
uccne008anusAM Ajsl pellieHns 3a1ad,
CBSA3aHHBIX C pa3pabOTKOM
WMHHOBAIITMOHHBIX METOA0B CO31aHUs
XMUMHUKO-TEXHOJIOTUYECKUX

mponeccoB, BCUICCTB U MAaTCpHUaAJIOB

cDOpMI/I];)OBaHI/Ie HaBBIKOB CaMOCTOATCIIBHOI'O

MMPOBCACHUA TCOPCTUUCCKUX U

HOI[FOTOBK& BBIITYCKHHUKOB K

camoobyyenuo 1 HepepbIBHOMY




HKCHEPUMEHTAIBHBIX UCCIEIOBAHUN B 00JIACTH npodeCcCHOHATLHOMY
IIPOLIECCOB U CaMOCOBEPILEHCTBOBAHUIO

amnrmnapaToB XUMHYECKHUX TEXHOJIOTHI

2. Mecro mucuuniannsl B crpykrype OIIOII BO

Hucrunnza «{oMmoMHUTENIBHBIE II1aBbl TPOLIECCOB U ANIAPATOB» OTHOCUTCS
K 0azoBoi yactu bioka 1 «/lucuumiauuel (MOAYJM)» OCHOBHOM 00pa3oBaTENbHON
MporpamMMbl MO HarnpasiaeHUO NoAroToBku 18.04.01 «Xumuyeckas TEXHOIOTHSY,
npopuis «TexHonorust U nepepadoTka NOJUMEPOB». U MPEAINONAraeT MOITyYeHHE
CTYJE€HTaMHU NPO(PECCHOHANBHBIX 3HAHMM, YMEHUH M HAaBBIKOB B Pa3IUYHbBIX
obnactax npodecCUoOHaTbHOW JesTeNbHOCTH. OHa OOBEOUHSET HEKOTOpbIE
paszensl  INPOLECCOB M allllapaTOB  XMMHUYECKOM TEXHOJIOTHH, WMEIOIINE
CYILLECTBEHHOE 3HAaY€HUE JUIsl (POPMUPOBAHMS €CTECTBEHHO-HAYYHOI'O MBIIIJICHUS
CIIELIUAIINCTOB-XUMHUKOB.

JlanHast yyeOHasi mporpaMMa y4UTBIBAa€T B3aUMOCBS3b U MPEEMCTBEHHOCTb
JUCLMIUIMHBL C IPYTUMH OOILETEOPETUUYECKUMHU U CIIEUATBHBIMU TUCHUTIIMHAMU.
[TpenMeTsl, KOTOpbIE M3y4yalOTCAd Ha MPEbIAyluX Kypcax (OakamaBpuar) U Ha
3HaHUE KOTOPBIX ONUPAETCA IUCHUILUIMHA «/lOTOJHUTENBHBIE TIIaBbl IIPOLIECCOB U
amnraparoB»: MPOUECcChl U aNNaparbl XMMHUYECKONW TEXHOJOTHMH, MaTEeMAaTHKa,
uH(popmaThka, (pU3nKa, HEOPraHUuYecKasi XUMHUsI, OpPraHUYecKasi U aHAJIUTHYECKas
XUMHH, HHKEHepHas TpaduKa U HauepTaTelbHas TeOMETPHUS.

[Ipu wm3ydeHUM yKa3aHHBIX JUCIUIUIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHBIE» 3HAHUS, YMEHHSI, OTIBIT U KOMIIETEHIINH, HEOOXOIUMBIC /ISl YCTICIITHOTO
OCBOCHMS JUCIUILIMHBI «/[0OMOTHUTENIbHBIE TJIABBI TPOIIECCOB U AIlapaToBy.

B pesyabraTre 0CBOCHUS JTUCUMILIMH (IPEPEKBU3UTOB) CTYACHT T0JIKEH:
3namow:
® OCHOBHBIC MOHSTHS U METOAbl MATEMATHUYECKOIO aHaIN3a, JIMHEHHOUN anreophl,

JUCKPETHON MaTeMaTuku, Teopuu JuddepeHInanbHbIX YpaBHEHUH, TEOopUu



BEPOSATHOCTEM M MATEMAaTUYECKOW CTAaTUCTUKH; OCHOBHBIE MAaTEMaTHYECKHE
METO/IbI PelIeHUs TPO(HEeCCHOHANBHBIX 3a7a4;

e 1oHATHE MH(OpMaNMK, OOIIHME XApAKTEPUCTUKHU IMPOIECCOB cOopa, mepeaayu,
0o0pabOTKM ¥ HAaKOIUIEHUST MHQPOpPMALUM, TMPUHLMUIBI aITOPUTMHU3ALUU U
MpOTPaMMHUPOBAHUSA, OJIWH W3 A3BIKOB NPOrpaMMHPOBAaHUS, HOPOrpaMMHOE
o0ecrieueHrne M TEXHOJIOTUM MPOrpaMMHUPOBaHUs, HMH(POPMAIMOHHBIE CHCTEMBI
(MC), anroput™bl MHGOPMAIIMOHHBIX MMOUCKOB, KOMIIBIOTEPHBIE CETH, OCHOBHBIC
TUIIBI TPOTOKOJIOB KOMIIBIOTEPHBIX Ce€Ted, TiobanbHyt0 ceTh Internet wu
KOMITBIOTEPHYIO rpaduxy;
e 3aKOHbl HBIOTOHA M 3aKOHBI COXPaHEHUs, DJIEMEHTbl MEXAHUKH XUIKOCTEU U
ra3oB, OCHOBHBIC 3aKOHBI TEPMOJAWHAMUKH, CTATUCTUYECKHUE paCIpENEICHUs,
3aKOHBI JJIEKTPOCTATUKH, BOJHOBBIE INPOLECCHl, T€OMETPUYECKYIO U BOJHOBYIO
ONTHKY, OCHOBbI KBAHTOBOM MEXaHWKH, CTPOCHHE MHOTOXJIEKTPOHHBIX aTOMOB,
CTPOEHHE A1pa, KIACCU(PUKALIMIO 3JIEMEHTAPHBIX YACTHII;

® OCHOBHBIE OCOOCHHOCTH CHIPbEBBIX PECYPCOB (Boaa, He(PTH, ra3, Topd, pyJaHbIE U
HEpYJHbIE MaTEepHalIbl, BO3YIIHAS CPEla), OCHOBHBIE CIIOCOOBI X MEepepabOTKU 1
MOJATOTOBKH, BIUSHUE NIEPEPAOOTKU HA OKPYKAIOLLYIO CPEIy;

® [IEPUOJNYECKYIO CUCTEMY 3JIEMEHTOB, 3JIEKTPOHHOE CTPOEHHE ATOMOB M MOJIEKY!I,
OCHOBBI TEOPUM XUMHUYECKOW CBS3M B COCAMHEHMSIX DPa3HbIX THUIIOB, CTPOCHHE
BEILIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUHM, XUMHUYECKHE CBOWCTBA JJIEMEHTOB
Pa3IMYHBIX TPYNI MEPUOAUYECKONM CHUCTEMbl M HMX BAXHEUIINX COCIWHEHUN;
pacTBOppl M MX CBOMCTBA, pAaBHOBECHE B pACTBOPAX; OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH; CKOPOCTh U MOPSIIOK XUMUYECKUX PEAKIUM;

e KJIAacCU(PUKALUIO, CTPOCHHE M HOMEHKIATypy OCHOBHBIX OpraHMYEeCKUX
COCIMHEHUM, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHUN;
ONPEIEIICHNE PABHOBECUS U CKOPOCTH XMMHYECKMX PEAaKLMi, OCHOBBI KaTaJln3a
OPraHUYEeCKUX PEaKLUu;

® DJEMEHTHBIH, MOJEKYJspHbIA U (Ha30BbIil aHamu3, CHOCOOBI BBIPAKECHUS

KOHHCHTpaI_II/Iﬁ n COCTaBOB (1)33, OCHOBHBIE MCTOABI KA4YCCTBCHHOIO H



KOJIMYECTBEHHOTO aHAJIN30B, MPUHLHUIBI (PU3UKO-XUMUYECKUX METOJIOB aHAIU3a:
ONTUYECKUE, FJTCKTPOXUMHUECKUE, XPOMATOTpadhUIECKIl aHaTHU3BL;

® OCHOBBl  XMMHUYECKOW  TEPMOJMHAMUKHU:  Hayaja  TEPMOJUHAMUKH,
TEPMOJMHAMHYECKUI TMOTEHIMal W OOIIMe YCIOBUS TEPMOJUHAMUYECKOTO
paBHOBECHS, TEPMOJMHAMUYECKHE CBOMCTBA ra30B; OCHOBHBIE 3aKOHBI MEX(a3HOTO
paBHOBeCHS OMHAPHBIX CUCTEM, XUMUYECKOE PABHOBECHE;

® OCHOBBI TEPMOJMHAMUKU MMOBEPXHOCTHBIX SIBICHUN: acopOLMM, CMadyUBaHUS,
KaWUISIPHBIX SIBICHUM, aAre3uH, KOre3WH, CBOMCTBA MOBEPXHOCTHO-AaKTHUBHBIX
BEIIECTB; AJICKTPOKUHETUYECKUE SBJICHUS; KIIACCU(PUKAIINIO JUCTIEPCHBIX CUCTEM U
MX OCHOBHBIE CBOMCTBA, YCTOWYNBOCTh JUCIIEPCHOCTh CUCTEM: CEAUMEHTAIIMOHHAS
U arperaTuBHAas yCTOWYUBOCTh, CTPYKTYpPOOOpa30oBaHUE B JAMCIEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTHYECKNE CBOWCTBA CTPYKTYPUPOBAHHBIX CUCTEM;

¢ 1100aNbHBIE MPOOJIEMBI SKOJOTHUHU, MPOMBIIIJICHHBIE BHIOPOCH! B OKPYKAIOIIYIO
cpexy, TBEPAbIE NPOMBILUIEHHBIE OTXOAbI, MPEICTABICHUSA O MNPEIEIbHO-
nomycTuMbIX KoHIeHTpanusx Bpeanbix BemectB ([IAK wu I1JC), ocHoBHBIC
MPUHIUTBI OYUCTKUA MPOMBIIUICHHBIX Ta30BbIX BHIOPOCOB, OUUCTKUA CTOYHBIX BOJI,
YHUYTOKEHUE TOKCUYHBIX OTXOJOB, CUCTEMBI HKOJIOTHYECKOTO MOHUTOPHUHTA;

® OCHOBBI M 33J]a4M HAYEPTATEIBHOW T'€OMETPUM: IUIOCKUE U MPOCTPAHCTBEHHBIE
KOOPAMHATHI, 33IaHUE TOYKU, IPSIMOI TUHUHU U TIJIOCKOCTH, MIOCTPOEHUE PAZTUIHBIX
MPOCKIUI TeJ, CEYCHU M pa3pe30B; OCHOBHBIC MpaBwiia U TPeOOBaHUS €IUHOU
cucteMmbl KOHCTpykTOpckod nokymeHtamuu (ECKJI): odopmiienne uyeptexeit
neTaneld 1 cOOPOYHBIX €IMHUI, OCHOBHBIE HAJAMUCU U 0003HAYECHHUS; IJIOCKHE U
aKCOHOMETPUUYECKHE N300PAKEHHUSI; YCIIOBHBIE M300paKEHUSI COSIUHEHUH JIeTajeil:
pe3b00BOE  COCIMHEHHE, COCIWHEHHWE CBapKou; TpeOoBaHMs K pabodum
yepTrexam U3JIeuil, K COOPOUHBIM YepTeKaM U YepTekaM OOIIEero BUJ1a; OCHOBHBIE
IIPAaBUJIa COCTABJICHUS TUAPABINUYECKUX CXEM;

® OIpPEIEICHUE CHJI U MOMEHTOB CHUJI OTHOCHUTEJIBHO TOYEK M OCEH; MOCTPOCHHE
CBA3CH CWJI W MX DPEAKLUUM; ONPENEesATh YCIOBHUS MEXAHMYECKOTO PABHOBECHS
TBEPABIX TEJI; ONPENCIICHUE TPACKTOPUM U YPABHEHHMM JIBW)KCHUS MaTE€pUAIBbHOU
TOYKH;, ONPEIEICHHE MOMEHTA HWHEPUUU MPOCTEUIINX TEJl M IUIOCKUX TEI;
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ONpe/eNiecHNe MOMEHTAa KOJIMYECTBA JIBWKEHUS, 3aKOHA COXPAHEHUS HHEPrHH
(KUHETHYECKON M TMOTEHLMAIbHOW PHEPIHH); OMpeesieHHEe 3aKOHa COXpaHCHHS
KOJIMYeCTBa JIBUYKEHUS;
® OCHOBHBIE MPOYHOCTHBIE XAPAKTEPUCTHKU TBEPIBIX TENl MPU PACTHKEHUU H
CoKaTHM: 3aKOH ['yKka, OCHOBHbBIE BUIbI JeOpMAIIHI U JOMYCTUMbIE MEXaHUYECKHE
HaANPSDKEHUS; OCHOBHBIE METO/IbI pacu€Ta Ha MEXaHHUUECKYIO POYHOCTD OTEIbHBIX
y3JI0B U JIeTajJell MallluH: OMop, KOPIYCOB aIllapaToB, HATPYKEHHBIX BHYTPEHHUM
WA BHEUTHUM H30BITOYHBIM JJABICHUEM;

® IIPUPOAY INIEKTPUUYECKUX IMOJIEH U MX OCHOBHBIE CBOWCTBA; MEPEMEHHBIE U
MIOCTOSTHHBIE TT0JISI, OCHOBHBIE 3aKOHBI, OMUCHIBAIOIIINE CBOMCTBA MOJIEH; yCTPOHUCTBO
U TIPUHIUIIBI Pa0OThl CHHXPOHHBIX M ACHMHXPOHHBIX JJIEKTPUUYECKHUX JIBUTATEJICH;
AIIEKTPUYECKUE U3MEPEHUS U TIPUOOPHI;

® CTPOCHUE METAJUIOB, (POPMUPOBAHUE CTPYKTYpPhl METAIJIOB U CIUIABOB IpH
KPUCTAIUTM3AIMN; OMNpENeICHNe TUIACTHYEeCKOW JjaedopmMani ¥ OCHOBHBIE
MEXaHUYECKHE CBOMCTBA METAJIOB U CIJIABOB; TUIIbI KOHCTPYKLIMOHHBIX METAJJIOB
U CIUIaBOB, HCIIOJIb3YEMbIX B XHMHYECKOM MAITMHOCTPOCHUH; KiIacCU(PHUKAIIIO
KOPPO3HMOHHBIX TMPOIECCOB, XUMHUYECKYIO U DJICKTPOXMMHUYECKYIO KOPPO3HIO U
OCHOBHBIE CITOCOOBI €€ MPeA0TBPAIlCHNUS;

® OCHOBBI U 3aJladyll METPOJIOTUH; OCHOBHbIE TNOHATHUS, CBA3AHHBIE C OOBEKTaAMU
U3MEPEHUI pa3MUYHbIX [apaMeTpOB; OCHOBHBIE TIOHSTHS, CBSI3aHHBIE CO
CpeICTBAaMH H3MEPEHUH; OIpeAeNieHue TMOHATHS TOTPEIIHOCTH H3MEPEeHUH W
OCHOBHBIE HCTOUHUKH MOTPEUIHOCTEH; ONpeesieHne MHOTOKPAaTHOTO U3MEPEHUS U
OCHOBHBIC ~QJITOPUTMBI OOpPaOOTKM MHOTOKPATHBIX HW3MEpPEHUH; OCHOBHBIE
noyioxkeHus 3akona P 06 obecriedeHnn eTMHCTBA H3MEPEHUM;

® OCHOBHBIC (PM3MUECKUE BEIUYMHBI U UX TPOU3BOJIHBIC; BHECUCTEMHBIC €IMHUIIBI
U3MEpeHUl (U3MUEeCKUX BEJIWYUH; OCHOBHBIE CHCTEMbl €IUHUI] H3MEpPEHUi
dusnyeckux BenuMuMH u cucteMy u3MmepeHudt CH; OCHOBHBIE TpaBHIa
ucnones3oBanus cucrembl CU Ha tepputopun PO;

Ymemos:

® [IPOBOJUTH aHAIM3 (PYHKIIMIA, pelIaTh OCHOBHBIE 3a/1a4ll TEOPUU BEPOSTHOCTU U
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MaTEeMaTUYECKON CTAaTUCTUKHU, PEIIaTh ypaBHEHUS U CHCTEMBI AuddHepeHITnaTbHbIX
ypaBHEHUH IPUMEHHUTEIIBHO K PEaTbHBIM MpOIeccaM; TPUMEHSIThL MaTEMAaTHICCKUC
METO/IbI MPU PEIISHUH TUIOBBIX MPOGECCHOHANIBHBIX 3a/1a4;

e paboTaTh B KQ4ECTBE MOJIb30BATEIS IEPCOHATBHOTO KOMITBIOTEPA; MOJb30BATHCS
Pa3IMYHBIMH OTIEPAIlMOHHBIMUA CHCTEMaMU; UCIIOIB30BaTh Ha IIPAKTUKE PA3IUUHBIC
BHEIITHME HOCHUTEIN JJIT 0OMEHa TAaHHBIMU MEXKIY KOMIBIOTEPAMHU; HUCIIOIH30BATh
OCHOBHBIE YHCJICHHBIE METOJbI PEIICHUS MaTeMaTHYECKUX 3a7ad; HCIIO0Ih30BaTh
HEKOTOpbIEe HanOOJIee YaCTO MPUMEHSIEMBIC S3BIKH MPOTPAMMHUPOBAHUS;, pabOTaTh C
MIPOTPAMMHBIMHM  CPEJICTBAMH PACUETOB OOIIETO HA3HAYEHWS, WCIOJIb30BaTh M
NPUMCHATh Ha TPaKTHKE HamOOJIee H3BECTHBIE OIECPAIIMOHHBIC CHCTEMBI IS
opopMICHUSI H PEIAKTHPOBAHUS TEKCTOBBIX JIOKYMEHTOB; HCIOJb30BaTh
pa3u4YHbIe TpapUUIECKUEe PEIaKTOPHI IS MMOCTPOCHUS TPpaUKOB, H300pAKCHUHN H
YepTEKEN;

® peIIaTh THUIOBBIC 3aJay, CBA3aHHBIE C OCHOBHBIMH pasliellaMH XHMHYECKOMN
TEXHOJIOTHH, WCIIOJIh30BaTh (PU3NYECKHE W XUMHUYECKHE 3aKOHBI TIPH aHAIHW3E U
pEIIEHUH BOIPOCOB, CBSI3aHHBIX ¢ MPOPECCUOHATILHON JIEeATeIbHOCTBIO;

® BBITIOJTHATH OCHOBHBIC XUMHUYECKHE OTIEPAIlid, OTIPEICIATh TEPMOIMHAMUYECKIEC
XapaKTePUCTUKU XUMHUYECKUX PEaKIMi M PaBHOBECHBIC KOHIICHTPAIIMH BEIECTB,
WCITOJIb30BaTh OCHOBHBIC XMMHYECKUE 3aKOHBI, TEPMOAMHAMUYCCKHE CITPABOYHBIE
JTAHHBIC ¥ KOJIMYCCTBEHHBIC COOTHOIICHHS HEOPTraHUUECKON XUMHUH MPH PEIICHUN
npodheCCHOHANIBHBIX 33/1a4;

e BBIOpaTh METOJ pEHIeHHUS AaHAJUTHYCCKOM 3aJadyd  Ka4eCTBEHHOTO U
KOJMYECTBEHHOTO aHAIM3a Pa3IUIHBIX XUMHYECCKUX COCTUHEHUN 1 MEXaHUYCCKUX
cMecel;

Bhaoemo:

® METOJIaMH IIPOBEACHUS (PU3UUCCKUX U3MEPEHUM, METOaMU KOPPEKTHOM OIICHKH
MOTPENTHOCTEH TTPH MPOBEICHNUN (PU3UIECKOTO IKCIIEPUMEHTA,;

® TCOPETUIECKUMHU METOIAMH OIMCAHUS CBOWCTB MPOCTHIX M CIOKHBIX BEIIECTB HA

OCHOBC JJICKTPOHHOI'O CTPOCHHA HX ATOMOB M IIOJIOKCHHSA B HGpPIOI[PI‘IGCKOﬁ
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CUCTEME XUMUYECKHUX DJIEMEHTOB, SKCIIEPUMEHTATBHBIMUA METOJIAMH OTIPEICTICHUS
(U3UKO-XUMHUYECKUX CBOMCTB HEOPTAaHUYECKUX COCTMHCHH;,

® HaBBIKAMU TMIPOBEACHHS CAMOCTOSATEIBHBIX PACUYETOB W TMPOCKTHUPOBAHMUS
Pa3TMYHBIX MEXaHUUYECKUX YCTPONCTB U U3ICTIHI.

B pesynbrare ocBOeHUS AUCIUILIUH (MPepeKBU3UTOB) 00ydIaeMbIil JOHKEH
o0namath onpeaenéHHbIMU 0Owekyivmyprvimu (OK) u obwenpogheccuonanbHvimu
(IIK) xomneTeHuamMu. B yactHoCTH, 00y4yaeMblii TOJDKEH 00J1a1aTh:
® KyJBTYPOUM MBIIUICHUS, CIOCOOHOCTHIO K 000OIIEHNIO, aHAIM3Y U BOCIPHUSATHUIO
uH(pOpMaIuK, MOCTAaHOBKE IIEJIM U BHIOOPY MyTeH €€ TOCTUKEHUS;
® YMEHUEM JIOTUYECKHU BEPHO, APTYMEHTUPOBAHO, KOPOTKO U SICHO CTPOUTH YCTHYIO
Y MUCbMEHHYIO PeYb, CITOCOOHOCTHIO JIOTHYECKH MPABHIEHO 0()OPMHUTE PE3YIbTATHI
MBIIIIICHUS;
® JCTIOJB30BaTh OCHOBHBIC TMOJIOKCHUS W METOMABI COIMAIBHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYYHBIX M SKOHOMHUYECKUX HAyK MpPH PEIICHUU COLMAIBHBIX U
npodeCCUOHANIBHBIX 33]1a4;
® paboTath ¢ UH(POpPMaIIUE B II100ATBHBIX KOMITBIOTEPHBIX CETSIX;
® [TIOHUMATh POJIb OXPaHbl OKPYKAIOIIEH CPEbl U PAIIMOHATIEHOTO MCIIOIb30BAHUS
MPUPOIHBIX PECYPCOB JIJISl PA3BUTHS U COXPAHEHUS [IUBUIIA3AITNH;
® BJIaJICTh OJHUM M3 HHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HIKE PA3TOBOPHOTO;
® UCMOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3MUECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA IS
MTOHUMAaHUS OKPYIKAIOIIEr0 MUPA U SBJICHUN TTPUPOIBL;
® CIOCOOHOCTBIO M  TOTOBHOCTBIO  MCIOJB30BaTh  OCHOBHBIC  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUIMH B CBOEH NpodeccHoHaIbHOM NeaTeNbHOCTH,
MPUMEHSTH METO/IbI MATEMATUIECKOTO aHATTN3a U MOJICTTUPOBAHHS, TEOPETUIECKOTO
U DKCIIEPUMEHTAILHOTO MCCIICIOBAHNS;
® HCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEIISCTBA, MPUPOJIC XMUMHYECCKOW CBS3U B

pa3IMdHbBIX KJIAaCCaX XHMMHYCCKHX COCI[I/IHeHI/Iﬁ JJIA  IIOHHMMAaHUA CBOMCTB
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MaTepHaIOB U MEXaHU3Ma XUMHUYECKHUX TIPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIIEM
MUDE;

® [OHWMATh CYIIHOCTh W 3HaueHWE HWH(GOPMAIIMH B Pa3BUTHUU COBPEMEHHOTO
WH(POPMAITMOHHOTO OOIIECTRA;

® OCHOBHBIMH METOJaMU cOOpa ¥ TIONyYEHHUs, XpaHEHUS U TMepepaboOTKH
uH(OpMAIMU, UMETh OIPEACIIEHHbIE MPO(PECCHOHAIBHBIE HAaBBIKM PAOOTHI C
MIEPCOHAIILHBIM KOMITBIOTEPOM;

® HCIOJB30BaTh HEOOXOAWMBbIC HOPMATHUBHBIE JOKYMEHTBHI TI0 Ka4eCTBY

CTaHJapTU3AIMU U cepTU(DUKALIUU B CBOEH TPOPECCUOHATIBHON IEATEIIbHOCTH

3. TpeGoBaHus K pe3yibTaTaM OCBOCHMS IUCHUILINHBI.
B nponecce ocBOeHUs TUCHUIUIMHBL Y CTYI€HTOB Pa3BUBAIOTCS CJIEAYIOLINE
komnereHuuu: OK-5, OIIK-3, OIIK-4, TIK-2
O0meKkyabTypHBbIE:
® CIIOCOOHOCTH K MPO(ECCHOHATIBHOMY POCTY, K CAMOCTOSTEILHOMY 00y YEHUIO
HOBBIM METO/IaM MCCIIEIOBAaHUS, K N3MEHEHUIO HAYYHOTO U HAYYHO-
MPOM3BOJICTBEHHOTO TIpoduiIsi cBoel npodeccuoHanbHoi nestenbHoctu (OK-
5);
Ob6menpodeccnonanbHbIe:
e CcnocoOHOCTb K MNpO(ecCHOHATBHON  OJKCIUTyaTallud  COBPEMEHHOTO
obopyloBaHUS M TPUOOPOB B COOTBETCTBUM C HaMpaBlICHUEM M mpoduiiemMm
noarorosku (OITK-3);
® TOTOBHOCTh K HCIIOJIb30BAHUIO METOJ0OB MaTeMaTUYECKOTO0 MOIEIUPOBAHUS
MaTepUajJOB U TEXHOJOTHMYECKUX MPOIECCOB, K TEOPETUUYECKOMY aHalIHU3y U
HKCIEPUMEHTAIBHOM MpoBepke TeopeTnueckux runore3 (OI1K-4);
HAYYHO-HCCJIeI0BATEIbCKAS 1eATeJIbHOCTD:
® TOTOBHOCTh K IIOMCKY, OOpabOTKe, aHajiu3y M CHCTeMaTH3alud Hay4yHO-
TEXHUYECKON MH(pOpPMaLMU MO0 TEME HCCIEN0BaHMs, BHIOOPY METOIUK U CPENICTB

pemenust 3anauu (ITK-2)
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Ne |Kon Coneprxanue B pesyinbrare nzydeHust TUCHUILTMHBI 00Yy4aroIIecs]
/i | KOMIIE | KOoMIleTeHIMH (i | AO/DKHBL
T ee yacTy) 3HaThb YMerh Brnaners
CHINHU
1 2 3 4 5 6

1 |OK-5 [|l'oroBHOCTB K OcHOBHEBIE I lome30Batecs Hcnoms3oBaTth
HCIIOJIE30BAHUO KOMITHEOTEPHBIE 0a3bl | TPABIIAMA KOMITBIOTEPHBIE
OCHOBHBIX  (DMBHKO-| TAHHBIX O CTPOSHHH M | TIOCTPOCHHS MIPOTPAMMBI JUISE
XUMHUYECKIX, CBOMCTBaxX XPMIGRCKUX (POPMYJL, | TOCTPOCHHUS
MaTeMaTHIECKUX 1| OpraHM4YeCcKrX TpayKOB, TAOIMIT C|XMMHUYECKUX u
HWHBIX  ©CTCCTBEHHO- | COCTMHCHHIA, HCTIONE30BAHUEM CTEPEOXUMHYECKUX
HAYYHBIX TIOHSTUM W |BKIIOYAs COOTBEICTBYIOIIMX | hopMyI
METOJIOB TIPH PEIIICHNH | XUMITIECKHIC KOMITHIOTEPHBIX OPTaHUYECKHUX
npodecCHOHANBHBIX | Tpadmueckue W 3D |mporpamM, B TOM|COSAMHEHUIN u
3a/1a4. KOMITHEOTEPHEIC 9HCIIe U COTAHIES | IPYTHX BHJIOB

TIPOrPaMMBbI KOMITBEOTEPHBIX WJUTFOCTPATUBHOTO
PE3EHTALMIA. Marepuaa.

2 |OIIK-3|cmocoOHOCTh K | YCTpOICTBO Paboram Ha|Bnagers 3HaHUAMU
poecCHOHATLHOM | anmaparypbl JUTST | COBPEMCHHOM TIPOBETICHHIST TIPOLIECCOB
JKCILTyaTaluu TIPOBEICHUS 00OpYIOBaHMM M C|9KCTPAaKLIH,
COBPEMEHHOTO THIPOTMHAMHYCCKHX | TIPHOOpaMy, acopOIy,  CYIIIKH,
o0opynoBaHus ul. TCIUIOBBIX U | CBSBAHHBIMHU C| KpUCTATM3ALIVIY, a
prudopoB B | MACCOOOMEHHBI3X HAIPARTICHAEM | TAIOKS
COOTBETCTBUU C | TpotieccoB npochrriem KPHOTEXHOMOTVIN
HaIpaBJICHUEM u TIO/ITOTOBKU
npoduieMm
[TOJITOTOBKH

OIIK-4 |ToTOBHOCTH K | OCHOBHBIC Paccuvram Hcnons30Bath
HCITOJIb30BaHUIO TIPUHIIMITBL  TEOPHH | OCHOBHBIC TIPUHIUIEL  TCOPHH
METO/IOB MOZIOOMS,,  CITOCOOBI | XapaKTePHICTHKH mo1o0us u
MaTEMaTHYECKOTO  |MareMaTUYeCKOro | IPOMBIITICHHBIX KOMITBIOTEPHBIE
MOJIETTUPOBAHUS MOJIETTMPOBAHUS TSI | aIMapaToB JUTs1 | IPOTPaMMBI JUISE
MaTepHUaJIOB U |pacdeTa armaparypsl | TPOBSICHAS pacueToB
TEXHOJIOTUYECKHX |B TPOMBIILICHHBIX | TIPOLIECCOB MPOMBIIIIEHHBIX
MIPOIIECCOB, K | TEXHOJIOTHYECKUX | SKCTPaKIIIH, TEXHOJIOTMYECKUX
TEOPETHIECKOMY Tporieccax a7icopOIK,  CYIIIKH, | [TPOLIECCOB
aHAIIN3Y u KPUCTAUIVBAIY, — a
AKCIIEPUMEHTATbHOU TaoKeS
MIPOBEpKe KPHOTEXHOJIOTVIHL,

TEOPETUUECKHUX
TUIIOTE3

4 |TIK-2 |roTOBHOCTH K | Uadopmaronssie | BoiOpars 3HaHUAMU
MOUCKY, 00pabOTKe,| BOSMOKHOCTH  TPH | OMMUMATHHBIA  IyTh | CHCTEMaTH3aliu
aHaIM3y U | MIBYYEHUN HOBBIX | TIPOBETICHVIS Hay4YHO-
CHUCTEMaTHU3aIIMH Croco0oB TEXHOJIOTMUECKOTO | TEXHUYECKOM
Hay4YHO- TIPOBEICHUS Tporiecca c¢|uahopmarmu
TEXHUYECKOU TEXHOJIOTHYECKUX HICTIONTE30BAHHEM YmMmenuem
nHhopManun IO | TIPOIIECCOB M HOBBIX | COBPEMEHHOM HCIIOJIb30BAaTh
TeME€ HCCJIEI0BaHMS, | KOHTPOIBHO- anmaparypbl, YT0| HaKEThI
BBEIOOPY METOIMK | | I3MEPHUTEIBHBIX TI03BOJISIET  TIOBBICHTH | IPUKJIIATHBIX
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CPEICTB  pelIeHHUs | TpHOOpOB B|BbIXOJ]  KOHEYHOTO|IpOrpamMm npu
3a/1a4u TEXHOJIOTHYECKUX | POIYKTA BBITIOJTHCHUH
cxemax Pa3zpaborath MPOEKTHBIX paboT
MEPOTPHUSITHS TIO
KOMIUIEKCHOMY
UCTIOJIb30BaHUIO
CBIPBSL. TIO 3aMEHE
JTePUITUTHBIX
MaTepuasoB u
W3BICKAaHUIO
croco6oB
YTHIIU3ANN
OTXOJI0B
MPOU3BOJICTBA, K
UCCIIETOBAaHUIO
npuuuH Opaka B
MPOU3BOJCTBE H
pa3zpaboTke
IIPEMIOKEHUHN 110
ero
PEIYIpexICHU
10 u
YCTPaHEHUIO),

B pesynbrarte 0CBOCHMS TUCIUILIMHBI CTYJICHT JT0JIKEH:
3Hamo:
® OCHOBBI TEOPUH MEPEHOCA UMITYJIBCA, TETJIAa U MACCHI;
® OCHOBHBIC IPHUHIUIIBI MAaTE€MAaTHUYECKOrO OIMMCAHMUS MPOIIECCOB U almnapaToB
XMMHYECKUX TEXHOJIOTUHA, OCHOBHBIC IPUHIMUIIBI M METOAbl MOJICIUPOBAHUS
XUMUKO-TEXHOJIOTUUECKUX TPOIIECCOB, BKIIIOYAs MaTeMaTH4ecKoe U (PU3UYECKOe
MOJICITUPOBaHUE, B TOM YHUCJIE OCHOBBI TEOPHUH 0OOOIIEHHBIX TIEPEMEHHBIX;
® OCHOBHBIE (PHM3MKO-XMMHYCCKHE U TEPMOIMHAMHUYCCKHE CBOMCTBA JKHMJIKOCTEH,
razoB, TBEPJIBIX T€JI, OCHOBHBIE METOIbI UX OMPEACICHUS U PacueTa;
® TEPMOJAMHAMUYECKUE OCHOBHI MPOIIECCOB CKATHS Ta30B, HA3HAYCHHUE MPOIIECCOB
CKaTusl, MPUHIUIHATBHBIE YCTPOUCTBA U PUHITUIIBI PAOOTHI KOMITIPECCOPOB;
® OCHOBBI TEOPUH MPOIIECCOB TEIJI0- U MACCONIEPEHOCA;
® TIPUHIUIIEI COCTABJICHUS TEIUIOBBIX OallaHCOB, METOJHMKH pacuyéTa CTaTUKH H
KHMHETHUKH TTPOIIECCOB TEIJIO- U MAaCCOMEPEHOCa, BKITFOUAsi PaCUEThl IBMXKYIIIUX CHJT

N CKOPOCTHU IIPOTCKAHUSA IMTPOLUCCCOB;

14



® OCHOBbl TEOPHUM IPOLECCOB MAacCONEpPEHOCa B CHCTEMax CO CBOOOJHOW H
HEMOJBUKHOW MOBEPXHOCThIO KOHTAKTa (ha3, BKIIIOUAsl IIPOLECCHl MACCONEPEHOca
MOJICKYJISIPHOM U KOHBEKTUBHON AU Py3ueii;

® OCHOBHBIC 337]aud CTATUKA MAacCOOOMEHHBIX MPOLECCOB, BKJIOYAs MPHUHIIUIIBI
COCTaBJICHHsI MaTepHAJIbHBIX OAlaHCOB, OCHOBHBIE 3aKOHBI M Pacd€T MexK(pa3zHOTO
TEPMOJMHAMHUYECKOTO PABHOBECHS, ABIKYIIUX CHUJI IIPOLIECCOB;

® OCHOBHBIC 337]aul M METOJAbl pacyéTa KMHETHKH IPOLIECCOB MaccOIepeHoca,
BKJItOUasi pacy€Thl OCHOBHBIX KHHETUYECKHUX MTOKa3aTeNlel MpOLECCOB;

® [IPUHIUIINAIBHOE YCTPONCTBO MaCCOOOMEHHBIX aIllapaToB, OCHOBHBIE METO/IbI U
MPUHIIUIIBI KX TPOEKTHOTO pacyéTa; MpUMEHEHNE METOAOB MOJA00HS PU PEIICHUN
IPAKTUYECKUX 3a7a4 MaCCOOOMEHHBIX MIPOLECCOB;

® OCHOBHBIE METOJBI pacuéra JuamMeTpa U BBICOTHI KOJOHHBIX MacCOOOMEHHBIX
anmnaparos;

® OCHOBHBIE CHOCOOBI ONTHUMM3ALMM W IyTH MOBBILIEHUS 3PPEKTUBHOCTH
MacCOOOMEHHBIX MTPOLIECCOB;

Ymemn:

® OmpeaensiTh W  PACCUUTHIBATH  OCHOBHBIE  (DU3UKO-XUMUYECKHE U
TEPMOJMHAMHYECKHE CBOMCTBA KUJIKOCTEN U I'a30B;

® ONPEENATh U PACCUUTHIBATh THIAPOJUHAMUYECKHE XAPAKTEPUCTHKH JBUKCHHS
XKHUJKOCTEN U ra30B; TEIUIOBbIE U MACCOOOMEHHBIE MPOLIECCHI

® PacCUMTHIBATh FMAPABIMYECKHUE CONMPOTUBIEHUS MPOCTEUIINX TPYOOIPOBOAHBIX
THJIPaBIMYECKUX CHCTEM U OCHOBHBIX XHUMHUKO-TEXHOJIOTUYECKUX allapaToB,
OCYIIECTBIAThH MOAOOP HACOCOB M BEHTHIIATOPOB VISl IEPEMEIIICHUS KUAKOCTEH U
ras3os;

® MPOBOIUTH SKOHOMHUYECKHI aHATN3 XUMUKO-TEXHOJIOTHUECKUX CHCTEM;

® TMPOBOJIUTH pPACUYETBl OCHOBHBIX XapaKTEPUCTUK Pa3IUYHBIX TEIIO- U
MacCOOOMEHHBIX  NPOLECCOB, BKJIOYAas TEIJIOBbIE HArpy3KH TEIUIO- U
MacCOOOMEHHBIX alnapaToB, IBUKYIIUE CHUJIBI IPOIIECCOB, KOI(PPHUIIMEHTOB TEMIIO-

N MAacCoOOTAa4YM U TCIIJIO- U MAaCCOIICPCaavuun,
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® IPOBOJUTH TEIJIOBOM M KOHCTPYKTHBHBIM pacy€Thl XMMHYECKOW aIlapaTypbl
Pa3IMYHOr0O Ha3HAYEHUS, IPOBOJUTH UX IIOBEPOYHBIE PACUETHI;

e noA0MpaTh HOPMAJIW30BAHHBIE  BApUAHTBl  KOHCTPYKUMHA  TEIUIO- U
MacCOOOMEHHBIX aIlllapaToB AJis PEIICHUS IPAKTUYECKUX 3a/1a4;

® BBINOJHATh TEXHOJOTHYECKHE pacdy€Tbl C MOAOOPOM HOPMaIM30BaHHBIX
KOHCTPYKIMH  KOHTaKTHBIX  YCTPOMCTB  JUIsl  MPOBEAEHUS  HamoOoJee
pacipoCTpaHEHHBIX MAacCOOOMEHHBIX IPOIECCOB, TaKHUX, Kak abcopOuus u
necopOLus, IEpPEeroHKa U peKTUpuKalus,

® IIPUMEHATH BBIYMCIMTEIBHYI0 TEXHUKY [UIA BBINOJHEHUSA IPOEKTHBIX 3ajad,
CBA3aHHBIX C IIPOCKTHUPOBAHMEM  AaIllIapaTOB [JJIsi MPOBEICHHUS XHUMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB TEIUIO- U MACCOIIEPEHOCA.

Bnaoemos:

® HABBIKAMU IIPOCKTUPOBAHMS MPOCTEUIIMX THUIIOBBIX AaIllapaTOB XUMHUYECKOU
IIPOMBIIICHHOCTH, BKJIKOYas COCYJBl M ammaparsl JJIs XpPaHEHUs KUIAKOCTEW WU
ra3oB, TPyOONpPOBOAHBIE THAPABIMYECKUE CHUCTEMBI C MOAOOPOM HACOCOB U
BEHTWJISITOPOB, a TaKkX€ THAPOMEXaHUYECKOE O0OpyJoBaHME IS pa3desieHUs
HEOJHOPOJIHBIX CUCTEM;

® HaBBIKAMM MPOEKTHPOBAHUS TEINIOOOMEHHOIO OOOpPYAOBAaHMS W allapaToB IS
MPOBEICHHS] MAaCCOOOMEHHBIX MTPOLIECCOB;

® METOJaMHM ONTUMH3ALHUHA PEKUMHO-TEXHOJIOTMYECKUX MAapaMeTPOB IPOBEICHUS
TUIOBBIX ~ XMMMKO-TEXHOJIOTMUECKUX IMPOLECCOB U  pabOThl XUMHUYECKOIO

o0opyaoBaHUS.

4. Cogep:xaHue U CTPYKTYpa JTUCUUILTHHBI
Conep:xaHue pa3iei0B IUCUUIINHBI
B Ttabmume 1 npuBomMTCS OMHMCAaHWE COACPKAHUS — JTUCIUTIINHBI,
CTPYKTYPHPOBAaHHOE TIO pasjiejaM, ¢ yKa3aHHEM MO0 KaXJIOMy pasneny (Gopmsr
TeKyIero KoHtpoussi: aomarmHee 3amanue (J13), xomtoxkBuym (K), pyOexHbIH
koHTpoJb (PK).

OO6m1ast TPy10€MKOCTh JUCHUIUIMHBI COCTABIISACT 4 3a4eTHbIC eUHUIGI (144 4.).
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Tadauua 1. Conepkanue qUCHUIUIUHBI «/[OTIOTHUTENbHBIE TJ1aBbl IPOLIECCOB U
arrapaToBy, IepeueHb OIEHOYHBIX CPEJICTB U KOHTPOJUPYEMBIX KOMITETCHITUI

No Conepxanue pazzaena Kon
pa | Haumeno KOHTPOJIU dopma
310 BaHHUC pyemou TCKYIIETO
(91 pasaciia KOMIICTCH KOHTPOJIA
a 005041
1 | OcHoBH | XapakTepucTHKa nponeccoB | OK-5, | I3, K, PK
18(S macconepenaun. Cnocoosl BbipaxkeHus | OIIK-3,
3aKoHOM | coctaBa (a3. DazoBoe paBHoBecue. | OIIK-4,
epHocTH | Matepuanbhblii  Oamanc  mporeccoB | [IK-2
Maccoob | maccornepeaay. Paboune JIUHUH.
MEHHBIX | MonekynsapHas muhy3us 151
IpoliecC | KOHBEKTUBHBIN MEPEHOC.
OB Huddepenuumansaoe ypaBHEHHE
KOHBEKTUBHOM JU(Py3un. MexaHu3Mbl
MPOLIECCOB MAacCCOIMEpeHoca. Y paBHEHUE
maccooTaayu. [Tonobnoe npeobpazoBanue
muddepeHranTbHbIX YpaBHEHUI
maccorneperoca. Kpurepun  nogobus
b dy3roHHbIX IporieccoB. O000IIEHHOE
(KpuTepuanbHOE) ypaBHEHHUE.
2. | Okcrpak | OkcrparupoBanue. Cxembl um ammapatel | OK-5, | /13, K, PK
Hs OKCTPAKIHMOHHBIX  ycTaHOBOK. Pacuer | OIIK-3,
Ipouecca SKCTparupoBanus TBepApx Ten. | OIIK-4,
OkcTparupoBanue xkuakocren. ®azopoe | I[1K-2
paBHOBecue. (CTaTMKa SKCTParupOBAHMSL.
TpeyronbHbie u PSIMOYTOJILHBIE
JIAarpaMmbl. Anmnapartypa
AKCTPAKIIMOHHBIX YCTAHOBOK.
3. | Amcop6 | AmcopOrusi. Crarudeckas u| OK-5, |/13,K,PK
U TUHAMHYeCcKass aKTUBHOCTH agcopOeHToB. | OIIK-3,
N3otepma azcopOoIuu. N3otepma | OIIK-4,
azcopOoIuu. Macconepenaua mpu | [IK-2
aacopomun. Cxema W  anmaparypa
aZCOpOIIMOHHBIX  mpoueccoB.  Pacuer
azcopOepoB MEPUOAUIECKOTO ICHUCTBUS.
4. | Cymka |Cymka. Craruka cymku. Ad6comtotnas u | OK-5, | I3, K, PK
OTHOCHUTEJIbHAS BJIA)KHOCTD raza. | OIIK-3,
Huarpamma [-x coctosinug BnaxHoro | OIIK-4,
Bo3nyxa. MarepuanbHbli u TeruioBod | TIK-2
OamaHT BO3/TYIITHOM CYLIMJIKH.
Onpenenenue YAEIBHOTO pacxojaa

17




BO3/lyXa W Temia mno pauarpamme [-x.
BapuanTs! npornecca CyImkH.

Cymka. Kunernka cymku. CKOpOCTb
CYLIKH TPU TMOCTOSIHHOM U IEPEMEHHOM
BJIArOCOJICPKAHUU CYIIMJIBHOTO areHTa.
KoHcTpykiuu cymumnox

Kpuotex | OcHOBBI KPUOXHUMMUH. [Tomyuenue | OK-5, | 3, K, PK
HOJIOTHS | HICKyccTBeHHOro  xonona. ®uznueckue | OIIK-3,
OCHOBBI NOTY4YEeHHs HU3KUX Temrieparyp. S- | OIIK-4,
T  ngmarpammel.  Paboume  BemectBa | [IK-2
XOJIOJWIBHBIX MallMH W XJIAAOHOCHUTENH.
Cxembl XOJIOIUIIbHBIX MalIyH.
AOGCOpOLIMOHHBIE XOJIOIWIbHBIC MAIIUHBI.
OkcTpakius B cxxmkeHHoM CO,
HNonnbiii | ®U3NKO-XUMHUYECKHE ocHoBel | OK-5, | I3, K, PK
oOMeH MOHOOOMEHHBIX TIpolieccoB: kaTHoHHbIN U | OIIK-3,
aHUOHHBIM oOMeH, paBHoBecue 1ipu | OIIK-4,
MOHOOOMeHHBIX  mporeccax.  OOmmume | [IK-2
CBEICHUS 0 KHHETUKE HOHHOI'O OOMEHa.
Kpucran | Onpenenenne npouecca kpuctammmszanuu | OK-5, | I3, K, PK
JU3anus | M MPAaKTUYECKoe npuMeHenue npoueccos. | OIIK-3,
TepmoanHamuka paBHOBECUSA mpu | OIIK-4,
KpUCTAINIM3AallMU B XKUJKUX pactBopax u | [IK-2
JMarpaMMbl paBHOBECHS MEXIy (azamu:
Iap-)KUAKOCTb-TBEPIOE TEJIO.
MarepuanbHbplii W TEIUIOBOM OalaHChl
poIecca KpUCTAITU3AIUU.
MewmbOpa | ®uzuko-xummudeckue ocHoBwl mporeccoB | OK-5, | I3, K, PK
HHBIE MaccornepeHnoca uepes noaynponunaemsie | OITK-3,
METOJbI | IIEPETOPOIKH. Knaccuduxanus | OITK-4,
paznene | meMOpaHHbIX  mpoueccoB  (oOpatubriii | [IK-2
HUS OCMOC,  yAabTpaduiIbTpalMs,  JIUATH3,

anekTpoauanu3d u aAp.). Ilpaktuueckoe
IPUMEHEHHE MEMOpaHHBIX IPOIIECCOB
pa3feneHnus B COBPEMEHHON XUMHYECKOU
TEXHOJIOTUU

CTpykTypa IucHUIUIMHBI «/[0NOJIHUTEIbHBbIE IV1aBbl IPOLECCOB H

Taoauna 2.

annapaToB»

Oo6mas Tpynoémkocts 4 3.e. (144 yac)
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Bua pabotsl Cemectp BCETO
2
O01mas Tpy10eMKOCTH B 3.€. 4 4
O01mas Tpy10eMKOCTh B Y. 144 144
KonrakTHas padora: 48 48
Jlexyuu (J1) 16 16
IIpaxmuuecxue 3anamus (113) 32 32
Jlabopamophwvie pabomut (JIP) - -
CamocTosiTeibHas padoTa: 69 69
[ToBTOpEHNE OCHOBHBIX 3aKOHOMEPHOCTEU S S
¢ Gy3UOHHBIX MTPOIIECCOB
[ToaroroBka K JICKIMAM, KOJUIOKBUYMaM U 10 10
MPAKTUYECKUM 3aHATHAM (ITpopaboTKa ydeOHOTO
MaTepHuaa 1o KOHCIEKTaM JIEKIUI 1 y4eOHOU
JUTEpaType
Pemenue 3a1a4 1 yrpaxHEHUN 110 TEMaM JICKLIUU 11 11
HNonHbIN 00MeH 4 4
Anmnaparypa Ui TpOBEAEHUS IpoLecca 4 4
pekTudUKauu
Anmnapartypa Ui TpOBEAEHUS IpoLecca 4 4
HKCTPAKIUU
Anmnapatypa Juisi IpOBEAEHUS MPoLecca CyIIKH 4 4
IToaroroBska u ciaua >k3aMeHa 27 27
Bua uToroBoro KOHTpOJIs (3a4eT, IK3aMeH) DK3aME€H | DK3aMEH
4. 1 J/lekyuonnvie 3anamus
Tabaunua 3.
15(1_)1 Tema

Ilenv u 3a0auu u3zyuenus memovl: OCHOGHBIE 3AKOHOMEPHOCHMU
MaAccooOMeHHbIX npoueccos. XapakTepucTuka MIPOIIECCOB
Macconepenaun. CriocoObl BeIpaxxeHus coctaBa (a3. @a3oBoe paBHOBECHE.
MarepuanbHplii 0ajaHC MPOIIECCOB Maccomepenadu. Paboune IWHUM.
MonekynsipHas b dy3us u KOHBEKTUBHBIN MepEeHocC.
HuddepennmansHoe ypaBHEHHE KOHBEKTUBHOW nuddy3uu. MexaHu3Mbl
MPOLIECCOB  MaccomepeHoca. YpaBHeHHMEe MaccooTaauu. Ilomobnoe
npeobpazoBanne nuddepeHIMaNbHbIX  YpaBHEHHH  MaccolepeHoca.
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Kputepun  nonobus  nuddy3nonHsix  mporeccoB.  O0001eHHOE
(KpuTepHalbHOE) ypaBHEHUE

Kuokocmuasa  Ikcmpaxkuus. Kparkue  cBegenus u  oOmras
XapaKTEPUCTHUKA MPOILIECCOB IKCTPAKIIUU B CUCTEMAX KUJKOCTh-KUIKOCTb.
PaBHOBecue B cucTemMax XKUAKOCTh-)KHIKOCTb, U30T€PMbI IKCTPAKIIMK U
TpEyroJibHbIE TUarpaMmMbl. MaTepuaibHbIi OajlaHC Tpoliecca KUAKOCTHOU
OKCTPAaKIIMM M OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH IIpoliecca.
Croco0pl TpoBeIeHNsT YKCTPAKIIMA U OCHOBHBIE THIIBI AKCTPAKIIMOHHBIX
anmnaparoB. [[pyHIMIBI TEXHOJOTHYECKOTO Pacy€Ta IKCTPAKTOPOB.

Ilenv u 3a0auu usyuenus memovi: MaccooOmennvie npoueccol 6
cucmemax  HcuOKoCmov-meépooe:  aocopouus, UOHHBLL  00OMEH,
pacmeopenue u Kpucmanauzayusa. OOIIME CBEIEHUS O Ipoleccax ¢
ydyactueM TBEPJOM (a3bl: OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB
MaccomnepeHoca B TBEPJOM U BHEIIHEW (a3ax, ypaBHeHUs nuddy3uu u
MacCOOT/a4uu. Y paBHEHHE MAaCCOIPOBOIHOCTH.

Aocopbyusa. HaznaueHue W MPAKTHUECKOE TPUMEHEHHE MPOIECCOB
aacopOmuu. OCHOBHbBIE MPOMBIIUIEHHBIE aaCOpOEHTHI. TepMoIuHaMHKa
paBHOBecus mpu ajacopOuuu. MarepuanbHbli 0ajaHC U OCHOBHBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TIpoIlecca aacopOmmu. XapakTepUCTHKA
HEPABHOBECHOU a7[COPOLIHH.

YCTpoWCTBO W TPHUHOMNBI  pabOTBI  aJCOPOITMOHHBIX  aNmapaToB:
aacopOepbl C HENOJBMXKHBIM CJIOEM  aJicopOeHTa, ajcopOepbl ¢
TICEBIOOKIKEHHOM cjioeM ajcopOeHTa. OCHOBHBIC 3a/1a4M U TPUHIIAIIBI
MPOBEJICHUSI TEXHOJOTHYECKOro pacu€ta ancopOepoB. lecopOuus,
OCHOBHBIC 33J1a4¥ U METO/IbI MPOBEICHUS IIpoIiecca.

Honnvtit  0o06men. DOU3NKO-XUMUYECKUE OCHOBHI  HMOHOOOMEHHBIX
IPOLIECCOB: KATHOHHBIM ¥ AHUOHHBIA OOMEH, paBHOBECHE IMIPHU
MOHOOOMEHHBIX TIporieccax. OOiue cBeIeHHUs O KWHETUKE HOHHOTO
oOMeHa.

Ilenv u 3a0auu uzyuenus memot. Pacmeopenue 6 cucmeme yncuoxkocms -
meépooe. OrnipeniefieHHe W TMPAKTUYECKOE TMPUMEHEHHE ITPOIIECCOB
pacTBOpPEHUs, OCHOBBI KHWHETHKU IIPOIIECCOB PACTBOPEHUS: OCHOBHOM
3aKOH KUHETHKH pacTBopeHus lllykapéBa, ckopocTh U BpeMs IOJHOTO
pacTBOpEHUS, MaTEPUAIbHBIN Oaytanc rporecca. ITpoueccsr
AKCTPArupoOBaHUS U3 TBEPAOTO TeJa: CTPYKTypa TBEPBIX T U MEXaHU3M
MPOIIECCOB  M30UPATEIBLHOTO  PACTBOPECHMS, KHHETUKA IPOIECCOB
OKCTpAarupoBaHUs, BHYTpU- W  BHEMHEAUPPY3UOHHBIE  PEKHMBI
skcTparupoBanus. OCHOBHBIE CMOCOOBI W ammaparypHoe odopMIleHHE
MPOIECCOB AKCTPArMpoOBaHUsI U PACTBOPEHHUS: KapyCeJbHbIE U KOJOHHBIE
AKCTPaKIMOHHBIC amlmapaThl, SKCTPAKTOPHI CIOEBOT0 THIIA U JP.

Ienv u 3a0auu usyyenus memot: Kpucmannuzayua. OunpeneneHue
mporecca KpHUCTAUIM3AlUA M TIPAKTHYECKOe IMPHUMEHEHUE IMPOIECCOB.
TepmoanHaMuKa paBHOBECHS MPU KPUCTALIU3AIMU B KUJIKUX PacTBOpax
U JUarpaMMbl paBHOBECHS MEXy dazaMu: Map-KUJIKOCTh-TBEPIOE TEIIO.
MarepuanbHblii W TEIUIOBOM OajaHChl TMpoIlecca KPUCTAJUIM3AINY.
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OCHOBHbBIC KMHETUYCCKUE 3aKOHOMCPHOCTHU ITpOHECCa KpUCTAJIIIM3allhU:
YpaBHCHUA MACCOOTHAYM MW  MaACCOIICpCAaur, CKOPOCThb IIpomecca
KpuUCTaJJIN3allun.

Ienw u 3a0auu uzyuenus memor: Cymka. OnpesiesieHre nporecca CyIik,
oOlasi XapakTepuCTUKa TIpoliecca M 00JlacTh NpUMEHEeHHs. MeTozbl
cymku. OCHOBHBIC 3aJ]a4¥l CTATHUKWA U KWHETUKH Tporiecca. /[nHamuka u
TEXHOJIOTHs Tpollecca CYIIKH BIAXKHBIX MarepuanoB. Knaccudukarus
MIPOLIECCOB CYIIKH.

Croco0Obl  CyImIKM  BJI@KHBIX MAaTE€pPHAJIOB: KOHBEKTHBHAS  CYIIKA,
CyOIMMaIinoHHas CyIiKa, paJralioHHasl CyIKa, CyITKa TOKaMU BBICOKOU
94aCTOTHI, CYIIKa CO CIyTHHKOM, KOMOMHHPOBAaHHBIE CIOCOOBI. CTaThka
poreccoB Cymku. OCHOBHBIE XapaKTEPUCTUKHU BIKHBIX MATEPUAJIOB KaK
0o0BEKTOB  Tmpoilecca  BbicymmBaHus:  Kiaccudukanms — BIaXHBIX
MaTepuayioB, (GOpMblI CBA3U BJard ¢ TBEPABIM MaTEpPHAIOM, OCHOBHBIE
BU/BI Biaru. PaBHoBecue (a3 mpu cymike. [[BrkyIire CUibl MpoleccoB
nepeHoca Biiard BO BHYTpU-TU(PPy3HOHHON U BO BHEIIHE-TUDPY3HOHHON
o0nacTsX mpolecca CyIMIKM  BIaXHBIX  MarepuanoB. (OCHOBHbIE
TeMI0(U3NYECKUE CBOMCTBA BIAXKHOTO BO3/yXa, JUarpaMma COCTOSHUS
BIIQXKHOTO BO3ayXa Pam3uHa uW e€ WCIONb30BaHWE B MPAKTHYCCKUX
pacuérax. MaTtepuaibHBIM U TEMJIOBOM OallaHC MpoIlecca KOHBEKTUBHOM
cymku. VneanpHass W peanbHas KOHBEKTHBHAs cymmika. OCHOBHBIE
CIIOCOOBI KOHBEKTHBHOTO nporecca CYIIIKH " pacuér
MPOIIECCOB CYIIKH MO auarpamMme Pams3uHa: mpocTas Cymika, Cymika ¢
MIPOMEKYTOUYHBIM TTOJOTPEBOM BO3yXa IO 30HaM, CYyIIKa C YaCTHYHOU
PEIUPKYJIAIHE 0OTpabOTaHHOTO BO3TyXa.

Henv u 3a0auu uzyyenusn memot: Cywika. OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH TIpoIiecca CYIIKH: KPUBBIE CYIIKH M KPUBBIE CKOPOCTH
mporiecca, ypaBHEHHE MaccColepeHoca MPU CYIIKE, MPOJ0JDKUTEIBHOCTh
nporecca. OCHOBHBIE BOIIPOCH TEXHOJOTHH TPOIECCOB CYIIKH, KAY€CTBO
BBICYIIICHHBIX MaTepraioB. OCHOBHbBIEC KOHCTPYKIIMH W TIPUHITAITB PAOOTHI
KOHBEKTHUBHBIX CYIIWJIBHBIX amnmnapartoB W OCHOBHBICE JKOHOMHUYECCKUE
MOKa3aTeid WX OJKCIUTyaTallMd: CYIIWJIKA C HEMOJABWKHBIM WA
JBYDKYIIAMCS TUIOTHBIM CJIOM MaTepHalia, CYyIIHJIKH C TTepeMeIIMBaHuEM
MaTepHaia, CyIIUIKA C KUIAIIAM CJIOEM, PACTBbUINTCIBHBIC CYITUIKA U
JPYTUE THIBI CYIHIOK. MeTo bl OBBIMIEHUS 3()(PEKTUBHOCTH TTPOIIECCOB
CYIIIKH.

Ilenv u 3a0auu uszyuenus memot: Memopanuvie npoyeccol pazoenenust.
OU3UKO-XUMUYECKE OCHOBBI ~ IIPOLECCOB  MaccollepeHoca  dYepes
noyiynpoHuiiaemple  meperopoaku.  Kmaccudukamuss  MeMOpaHHBIX
mporeccoB  (oOpaTHeI  ocMOC,  ylnbTpaduibTparusi,  JUAIU3,
NEKTpoauann3 W Ap.). llpakTudeckoe TmNpUMEHEHHEe MeMOpaHHBIX
MPOIIECCOB PA3/ICICHUsI B COBPEMEHHON XUMUYECKOW TEXHOJIOTHH. THIIBI
MeMOpaH M WX OCHOBHBIE XapakTepucTuku. OOIIas XapaKTepuCTHKa
anmapatypHoro odopmMiieHHsI MeMOpaHHBIX MPOILECCOB Ppa3IeICHHMS:
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anmaparbl C IUIOCKUMH MeMOpaHaMmu, amnmapatbl ¢ TpyOuyaThbIMU
MeMOpaHaMmHu, anmapaTthl ¢ pyJOHHBIMU MEMOpaHAMHU U JIP.

OCHOBBI TEXHOJIOTUYECKOTO pacuéTa MEMOpPAHHBIX MPOIIECCOB pa3IeiCHUs
cMecei: MaTepHualibHbIN OajaHc, pacu€T MOBEPXHOCTH MEMOpaHbI, pacuéT
KOHIIEHTPAIMOHHOMW  MOJSpU3aldd.  ODKOHOMHUYECKHME  IOKa3aTeiau
MeMOpaHHBIX MPOIECCOB.

Lenwv u 3a0auu uzyuenus memot: Kpuomexnonozus. OCHOBbI KPUOXUMUHU.
[Tonyyenue ucCKycCTBEHHOTro xoJiona. Du3MUECKHE OCHOBBI MOJTYYEHUS
HU3KUX Temmeparyp. S-T muarpammer. Paboume BermecTBa XOJOIUITBHBIX
MaIH U XJa0oHoCcHuTeN. CXeMbl XOJOIUIBHBIX MamH. AOCOPOITMOHHBIC
XOJIOIMIIbHBIE MAIIIMHBI. DKCTPAKIHUA B CKKEHHOM CO»

4.2 IIpakmuueckue (cemunapckue) 3aHAmMuUA

Tab6auna 4.
No Ne Tema 3ansTus Kon-Bo
BaHATUA TEMBI qaCcoB
1 leperonka u pektudukarus [[1aBa 7 NeNe 7.6 —7.14 6
2 Dkcrpakius ['maBa 8 NeNe 8.1 —8.8. 6
2 |AncopOmms I'maBa 9 NeNe 9.1 — 9.9 6
4 |Cymka ['maBa 10 NeNe 10.1 -.10.15 6
5. [Kpuomnpouecchl I'maBa 11 NeNe 11.1 -11.18 8

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

3aJa4un

10 KypCy IPOIIECCOB U aNnapaToB XUMUUYECKON TEXHOJOTHH

4.3. CamocTosiTe/IbHOE H3YYCHHE PA3/1eJI0B M CHUIIIMHBI

Taoauna 4.
Ne Bomnpockl, BBIHOCUMBIE HAa CAMOCTOSITEILHOE U3YUEHUE Koxa-Bo
pasaen 4acoB
a
1 [[ToBTOpEeHHE OCHOBHBIX 3aKOHOMEPHOCTEH TH(PHY3NOHHBIX 5
MPOIIECCOB
1-8 TloaroToBka K JIEKIHSIM, KOJUTOKBHYMaM U MPAKTUYECKUM 10

3aHATHAM (TpopaboTKa yaeOHOTro MaTepraia 1o KOHCIEKTaM
JICKIIMIA U y9eOHOM JTUTepaType

Perienue 3a1a4 1 ynpaxHEHUH 110 TeMaM JICKIIUT 11

MouHbIlT 00OMEH 4

22




Anmapatypa Juisi IpOBEJEHUs Ipoliecca peKTuPUKauu 4

B~

ArnmapaTypa Juisi IpOBEJEHUS poliecca IKCTPAKIIUU

AnmnapaTypa Jyisi IPOBEACHUS MPOIecca CYIIKH 4

Ha camocTosiTensHyo paboTy CTy/I€HTOB IO yueOHOMY TIaHy OTBOAUTCS 42 vac.

5. OueHo4HbIe MaTePHAJIbI JJISl TEKYIIEro U Py0esKHOTr0 KOHTPOJIA
yCIIEBA€MOCTH M MPOMEKYTOUYHOM aTTeCTAlNU

@OpMBI KOHTPOJISA MO JUCUUIUIMHE "J[ONOJHUTEIBHBIE IJ1aBbl IIPOLECCOB U
anmapaToB" ONPEAENSIOTCA B COOTBETCTBUU C YUEOHBIM IJTAHOM 00pa30BaTEIbHOMN
IporpaMmMbl U B COOTBETCTBUM C JAelcTByromMM Ilomoxxenuem o OauibHO-
PEUTHHIOBOM CHUCTEME OLIEHKH ycneBaeMocTH cTyaeHTOB KbBI'Y: komnoksuywm,
3ayer.

KoHeunbiMU pe3ysibTaTaMyd OCBOCHHS MPOTPAMMBbI JUCIMIUIUHBI SIBIISIOTCS
c(hOpMHUPOBAHHBIE KOTHUTUBHBIE JECKPUITOPHI «3HATH», «YMETbY», «BIAJIETHY,
pacnucaHHbIe MO OTAEIbHBIM KoMIleTeHIusAM. DopmMupoBanue 3TUX JECKPUITOPOB
IPOUCXOAUT B TEUEHHE BCETO CEMECTpa IO 3TalaM B paMKaxX pa3jIMyHOrO BHJA
3aHSITUNA U CAMOCTOSTEIIBHOU pabOTHI.

B xone nzyueHus: IUCHUIIIMHBI IPETYCMaTPUBAIOTCS meKyuiuil, pyoexicHulil
KOHMPOJb U RPOMEHCYMOUHAA AMMeCmayu.

5.1. Ouenounvie mamepuanvt 0114 meKywiezo Koumponsa. lLlenv mexyweco
KOHmMpo/Ns — OIIEHKa pe3ysbTaToB paboThl B cemecTpe U oOecredyeHue
CBOEBPEMEHHON OOpaTHOM CBSI3M JUIsl KOPPEKUHMH OOYy4YEHUs, aKTUBHU3ALUU
CaMOCTOATENbHON palboThl oOywatomierocst. OOBEKTOM TEKYLIEr0 KOHTPOJIS
SBIISIIOTCS KOHKPETU3UPOBAHHBIE Pe3yJIbTaThl 00ydeHHs (Yu4eOHbIE JOCTUKEHUS ) TIO
JTUCIUTUTNHE.

Texywyuiit Konmpoap yCreBaeMOCTH OOECIIEUYMBAET OLICHMBAHME XO0Jla OCBOCHMS
JTUCIUTUINHBL «JloTOTHUTEbHBIC TJaBbl MPOIIECCOB M ammaparoB» U BKIIOYACT:
OTBEThl HA TEOPETUYECKHE BOIMPOCHl HA MPAKTUYECKOM 3aHSITHH, pPEIICHHE
MPAKTUYECKUX 3a/lad W BBIIOJHCHWE 3aJaHUN Ha TMPAKTUYECKOM 3aHSTHUH,
CaMOCTOSITEILHOE BBINOJIHEHUE UHANBUIYAIBHBIX TOMAITHUX 3aJaHuil (Harmpumep,

pelIeHue 3aj1ay) ¢ OTYETOM (3aLIUTON) B YCTAHOBJICHHBINA CPOK.
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Pe3ynbTaThel paboThI CTyZICHTa KOHTPOJIUPYIOTCS MIPETOIaBaTENIEM U YIUTHIBAIOTCS
opu arrecTanuu CcTyAeHTa. [Ipm 3TOM MPOBOASTCS: HSKCHpPECcC-OMpoc Ha
CEMUHAPCKUX 3aHATUAX, IPOBEPKA MUCbMEHHBIX padOT

5.1.1. Bonpocwst no memam oucyuniunsl «/[ononumesibHble 21486l NPOUECCO8 U
annapamoe

1.XapaktepucTuka TMpoleccoB  Maccomnepenadud. AOcopOums, ancopOIus,
NEPETOHKA U PEKTU(DHUKAITNS, SKCTPAKIIHSI, CYIIIKA.

2. [IBwxkyias cuiia mpoiiecca Macconepeaaun. Cpeasis IBUKYIAs CUJa.
3.Macconepenaua. MonekynsipHas nuddy3usi 1 KOHBEKTUBHBIN MEPEHOC.
4.Cnioco0nI BeIpakeHUs cocTaBa (a3. 3aBucumMocTu t — X,y; y — X; P — x,y. ®a3zoBoe
paBHOBECHE.

5.MarepuanbHbie 0alaHChl POIECCOB Maccomnepenaun. Pabouune nuuuun
6.0cHOBHOE ypaBHeHUE Macconepenadn. CpeaHsis ABHKYILAs cujia mpoliecca.
7.Ilongo0Hoe mpeobpazoBanue AuddepeHInaIbHbIX YPaBHEHUN KOHBEKTHUBHOM
muddy3un u Hetorona, Kpurepuu nogobust mpoleccoB Macconepeiayu.
8.YpaBHeHue aJIMTUBHOCTH (PA30BOTO COMPOTUBIICHHUSI.

9.Kputepuu noaodus nporeccoB macconepeaaun. O6001eHHOE (KpUTEPUATIBHOE)
ypaBHeHUE U(PHY3UOHHBIX MTPOIIECCOB.

10. Yucno enuuuil nepeHoca. Pacder pa3zMepoB MacCOOOMEHHBIX ammapaToB -
JMaMeTpa M BBICOTHI C YY€TOM YHCIIa €AUHUI] IIEPEHOCa.

11.Teopernueckas Ttapenka. Pacuer pa3MepoB MacCOOOMEHHBIX ammapaTtoB -
JMaMeTpa M BBICOTHI C YIETOM YHCIIa TEOPETUIECKUX TAPEIIOK.

12.9kcTpaknusi. Onpenenenue. [{enecooOpa3zHOCTh MCIIOJIb30BaHUS.
Matepuanbhpiii 6aanc (001K U TI0 SKCTPArUPyEMOMY BEIIECTBY)
13.9xcTpakuus. OcoOEHHOCTH TPEYTrOJbHON 1UarpaMMbl.

14.Okctpakuus. [IpsmMoyronbHble AuarpaMmbl. Cxema NpsiMOTOYHOM >KUAKOCTHOM
HKCTPAKIIMK U YUCJIO TEOPETUUECKUX CTYTEHEH SKCTparupoOBaHHUsI.

15. HenpepriBHBIE acOpOIIMOHHBIC TIPOIECCH. ATIMapaTypa AJs X MPOBEICHUS
16. Ancop6mus. M3oTepmsl agcopOrmm.

17. Ancopbuus. AncopOeHnTsl. PU3MYECKUE OCHOBBI MpoIecca
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18. ®DuU3HKO-XMMHYECKHE OCHOBBI HMOHOOOMEHHBIX IPOLECCOB: KATHOHHBIA U
aHUOHHBIA OOMEH, paBHOBECHE MPU HOHOOOMEHHBIX Ipoleccax. O0uiue cBe1eHus
O KUHETHKE HOHHOTO OOMEHa.

19. Onpenenenrie U MPakTHUYECKOE TPUMEHEHUE MTPOLIECCOB PACTBOPEHU S, OCHOBBI
KUHETUKH MPOLECCOB PACTBOPEHUS: OCHOBHOM 3aKOH KHWHETHKH PACTBOPECHUS
[IlyxapéBa, CKOpPOCTb M BpeMsl IMOJHOrO PAcTBOPEHHUS, MaTEepHAIbHBIA OanaHC
Ipo1iecca.

20. IIpomeccel 3KCTparupoBaHUS U3 TBEPAOTO TENA: CTPYKTypa TBEPIBIX TEN U
MEXaHU3M IPOIECCOB MU30MPATENbHOTO pPAaCTBOPEHUS, KHHETHKA IPOLIECCOB
AKCTPArupoOBaHUsl, BHYTPU- U BHEUTHEAU(PPY3UOHHBIEC PEKUMBI IKCTPAruPOBAHUS.

21. OcHOBHBIE cmocoObl W  ammapaTypHoe  odopMJICHHE  IIPOIECCOB
HKCTPArupoBaHUs W PACTBOPEHHUSA: KapyCelIbHbIE U KOJOHHBIE IKCTPAKIIMOHHBIE
anmaparbl, 3KCTPAKTOPbI CIIOEBOT0 TUIA U p.

22. OrmpeneneHue mpouecca KPUCTALIM3ALMM W NPAKTUYECKOE ITPUMEHEHUE
npoueccoB. TepMoauHaMuKa paBHOBECUS NPH KPUCTAUIM3ALUUMU B KUJKHX
pacTBOpax M JAWarpaMMbl paBHOBeCHUs MEXAy (azaMu: map->KUIKOCTb-TBEPOE
Ten0. MaTepuanbHbIN U TEIIOBOM OallaHChl MPOIEcca KPUCTAUTU3AIIUH.

23. OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TIPOILECCa KPUCTAIIU3AIUU:
YpaBHEHHS MacCOOTAA4YHM U Macconepeaadyu, CKOpoCTh NpoLecca KPUCTATUTU3ALIHH,
24 KoHTtakTHas cymka. MarepuaiabHbIid U TEMJI0BOM OanaHc.

25. KoHBEKTHBHAS CYIIIKa C YaCTHYHBIM BO3BPATOM OTPAOOTAHHOTO BO3/1yXa

26. KoHBEeKTMBHAs CylIKa MPU HAJIMYMU B CYHIMJIBHOW Kamepe NOMOJHUTEIHLHOTO
Kkasiopudepa.

277. OCHOBHOI BapHaHT CYLIMJIBHOTO MpoIiecca NPU KOHBEKTUBHOM CYIIIKE.

28. TemnoBoi 6aaHC BO3AYITHON CYIIMIIKH.

29. MarepuaibHbIi 0anaHc KOHBEKTUBHOMN CYIIKH.

30. Cymika. CMmelnieHue Bo3ayxa pa3IndyHbIX rmapaMmetpoB. bananc Binaru

31. BnaxxHslii UK XOJOAUIbHON MamuHbl HA T — S auarpamme. Xo0JOaUIBHBIN

KO3 UIIUECHT.
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32. Cyxoi MK XOJIOAMIBHON MaluHb 0e3 nepeoxiaxaeHus Ha T — S nuarpamme.
XonoaAuIbHBIN KO OULIUEHT.
33. Cyxo# IUKJ XOJIOAMIBHONW MAIIMHBI C EPEOXJIAKIECHUEM SKUIKOTO XJ1a/lareHTa
Ha T — S quarpamme. X0n0auIbHBIA KO3(PPUITHEHT.
34. XonoaunweHbld 1ukn KapHo nma uaeanbHOro raza Ha T — S gumarpamme.
Xon0aIIbHBIN KO3 DUITUEHT.
35. OxwmxeHue BO3IyXa C pacHiupeHueM Oe3 OTAaud BHEIIHEH padoThl —
npoccenupoBanreM (uuki Jlunzae). [Ipoctoit pereHepaTUBHBIN LUK HA AUArpaMMe
T — S. YaenbHas X01010MpOU3BOAUTEILHOCTD IIUKIIA.
36. OxmwkeHue BO3AyXa C paclIMpeHueM O0e3 OTAauu BHEIIHEW paboThl —
npoccenupoBanreM (mukin Jluaae). Lukin ¢ mpeaBapUTENbHBIM  aMMHAYHBIM
oxJiakeHueM Ha auarpamme T — S. YV aenbHast X0J1010MPONU3BOIUTENBHOCTD [IUKIIA
37. luxn cpennero gasieHus: Kiona ¢ ornaveil BHenHed paboThl B JeTaHAEpe Ha
nuarpamme T — S. Y aenbHas X0JI0J0IpOU3BOJUTEIBHOCTD UK
Kpurepuu ¢popmupoBaHusi OLEHOK YCTHOI'O ONPOCa

VYCTHBIN ompoc sBIAETCS OJHUM M3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHHM
oOyyaromierocss Mo JUCHUIUIMHE «/[omOJIHUTENbHBIE TJIaBbl TMPOILIECCOB U
anmapaToBy, Pa3BEPHYTHIM OTBET CTYJIECHTA JOJDKEH MPEICTaBIATh COOOM CBSI3HOE,
JIOTUYECKUA TIOCIIEIOBATEIHLHOE COOOIIEHOME Ha JAHHYIO TE€MY, MOKa3bIBaTh €ro
YMEHUE MPUMEHSTH ONPEICICHUSI.

B pesynpraTe ycTHOTO Ompoca 3HaHHUS OOyYaroIerocs OIEHHUBAIOTCS TIO
CJIECIYIOLIEH IIKaJe:

8 0asnoB (3a 0AHY KOHTPOJIbHYIO TOUKY) CTaBUTCS, €CITU 00YyYarOIIHICS:

- IOJTHO U3J1araeT U3y4YeHHBIN MaTepHal, JaeT MPABUIbLHOE ONPEICICHUE MOHATHIM
Kypca
- U3J1araeT MaTepual NocjieI0BaTeIbHO U MPABUIIBHO
- oOHapyXWBaeT MOHMMAHWE MaTepuajga, MOXKET OOOCHOBaTh CBOW CYXKICHUS,

NPUMEHUTH 3HAHUS HA PAKTUKE, TPUBECTH HEOOXOIUMBbIE PUMEPHI
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7 6aJUI0B CTaBUTCS, €CIM OOYYAIOIIMICS JAaeT OTBET, YAOBICTBOPSIOLIUN TEM XKe
TpeOOBaHMAM, YTO M Il Oayuia 8, HO JomyckaeT 1-2 omuOKHu, KOTOPBHIE caM Ke
UCITIpaBJIsieT, U 1-2 HeoueTa B MOCIeI0BATEIbHOCTH U3I0KEHUS

5 GajuoB cTaBUTCA, €ciid OOy4YarOIIMIICS OOHAPYKMBAaET 3HAHWUE M NOHMMAaHHE
OCHOBHBIX MOJIOKEHUN JTAHHOUM TeMBbl, HO:

- U3J1araeT MaTepHrall HEMoJIHO U JIOMYCKAaeT HETOYHOCTH B ONPEICTICHUU TTOHITHMA
- HE yMEeT JIOCTaTOYHO TIIyOOKO M JOKa3aTeJIbHO O0OOCHOBATH CBOM CYXACHUS U
MPUBECTU TIPUMEPHI

- M3J1araeT MaTepHual HEMoCIe10BaTEIbHO

0 0a/1710B CTaBUTCS, €CIIM 00yJaroIIUics OOHAPYKUBAET HE3HAHUE OOJIbIIECH YaCTH
COOTBETCTBYIOLLIETO pa3jieia H3y4aeMoro marepuania, JOIMyCKaeT OIIMOKU B
(bopMyIMpOBKax

5.1.2. OueHoYHbIe MATEPHAJIBI IJIS1 CAMOCTOSITEJILHOI padoThl 00y4alonierocs,
koHTpoJimpyemble komnereHuussmu OK-5, OIIK-3, OIIK-4, IIK-2 (TumoBble
3ajgauM, cM. pasaen 4.2.).

Memoouueckue pexomenoayuu no peuwieHuIo 3a0ay

[Tocne 03HaKOMIIEHUS C TEMOM JIEKLIMH, CTYAEHT PEIIAET IPUMEPHI U 3a4a4H,
3aKpeIuIsAsl CBOM 3HAHUA 110 TeMe. J{JIs yCIIenHOro 3aKperuieHusl MaTepraia CTyIEHT
JOJDKEH HAay4YHUThCS TOJIb30BATHCS COOPHUKOM MPHUMEPOB U 3a7ad [3], B KOTOpOM
UMEIOTCS:

- OCHOBHBIE (POPMYIIBI AJI1 PACUETOB,

- HOMOTPaMMBbI U AUarpaMMbl, 3HAUUTEJIbHO 00JIEr4arouue pacyeThl O CI0KHBIM
dbopmymnam,

- Tabmuupl € HEOOXOAMMBIMU ISl pPAcyeToB CBOMCTBAMHU XMMHYECKUX
COEIMHEHUI B Ta30BOM, )KHIKOU U TBEp0oM hopme,

- OCHOBHBIE MapaMmeTpbl Pa3IUYHbIX aNNapaToB, TPUMEHSEMBIX B XUMUYECKOU
TEXHOJIOTHH.

B 3aBucumocTu ot pasaciia IMCHUIIMHBI U ITIOATOTOBJICHHOCTHU CTYACHTOB

MOXHO HUCIIOJIB30BATh JBa ITyTH:

27



- JlaBaTh OMNPEICICHHOE KOJWYECTBO 3a/ad JUIsl CaMOCTOSITEIbHOTO PEIICHUS,
pPaBHBIX 110 TPYAHOCTH, a OIICHKY CTaBUTh 3a KOJMYECTBO PEIICHHBIX 32
OTIpEJICIICHHOE BpeMs 3a/1ay.

- - BBIJaBaTh 3QJIaHMs C 3aJa4aMH pPa3HOW TPYAHOCTH W OIICHKY CTaBUTH 3a
TPYJIHOCTh PEIICHHOM 3ajauH.

[To pe3ynpTaTaM CaMOCTOSITEJIBHOTO PEIICHHUS 33714 CIEAYET BHICTABIISATH 110
KOKIOMY 3aHSTHIO OIICHKY.

Kpumepuu popmuposanusn ouenox no 3a0aHuam Ona camoCmoamenbHou
paoomwvt cmyoenma (munoeuvle 3a0aiu):

«omauyrnoy (6 6ayIoB) - 00yUaromMiics oKa3an riTyOoKre 3HaHUS MaTepralia
10 TIOCTaBJIEHHBIM BOIIPOCaM, TPaMOTHO, JIOTHYHO €T0 U3JIaraeT, CTpyKTypUpOBaIl U
JIETATM3UPOBAT MHGOPMAIIO, M30eras IPOCTOr0 MOBTOPEHHS HWH(pOpMAIMM W3
TekcTa, HH(GOpMaIIKA MPeICTaBlIeHa B mepepadoTaHHOM Bujie. CBOOOIHO UCTIOIB3YET
Heo0XxouMBbIe (HOPMYIIBI TIPU PEIICHUH 33]1a4;

«xopouwoy (5 6aIoB) - 00yUaIOIIUICS TBEPJIO 3HAECT MaTEpHUall, TPaAMOTHO €T0
U3JIaraeT, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIecce PeIieHus 3a1a4;

«yoosnemsopumenvroy (3 6aiia) - o0y4JaroIUiicss UMEeT 3HaHUS OCHOBHOTO
MaTepuasa 1Mo MOCTaBICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JeTajiei, MOmycKaeT
OTJIEJIbHbIE HETOYHOCTH MPH PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 2 0auioB) — OOydYarolIUiCs JOMyCKaeT
rpyOble OIMOKHU B OTBETE HA MTOCTABIIEHHBIE BOMIPOCKHI U TIPH PEIICHUN 33124
5.2. Ouenounvie mamepuanvt 013 pydeHcHO20 KOHMPOJiA.

Pybeorcnviti  xoumponws  OCylIeCTBISIETCSs 1o Oojiee WM MEHEe
CaMOCTOSITENIbHBIM pa3fieflaM — Y4eOHBIM MOIYJISIM Kypca U TIPOBOJUTCS TI0
OKOHYaHWM W3Y4YCHHUsS MaTephajia MOIYJs B 3apaHee YCTAaHOBJICHHOE BpEMH.
PyOexxHbIil KOHTPOJIh MPOBOAUTCA C IEIBI0 OMPEIETICHHS KadecTBa YCBOCHUS
MaTepraia y4eOHOro MOIyJsl B IleloM. B TeueHue cemectpa MpOBOIUTCS MpU
MaKux KOHMpPOIbHBIX MEPONPUAMUSA RO 2PAPUKY.

B kagectBe opm pyOEKHOTO KOHTPOJS MOKHO HCIIOJIB30BAaTh MPOBEICHUE

KOJUIOKBHYMA NJIN KOHTPOJIbHBIX pa6OT. BrinonHsiemele pa6OTBI JOJIKHBI XPAHUTBCSA
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Ha Kadenpe B TEUCHUH Yy4EOHOTO roja W MO TPEOOBAHUIO TPEIOCTABISTHCS B
VYnopasieHue KOHTpoJsisi KadecTBa. Ha pyOexHble KOHTPOJIBHBIE MEPONPUSATHS
pPEKOMEH/yeTCs BBIHOCUTh BECh MPOTPaMMHBIN MaTepuan (Bce pasienbl) [0
JVCLIUTUINHE.
@opMbI U colepPKAHUE PYOEHCHO20 KOHMPOAA: KOITIOKBUYMBI.
B cemectpe mpoBoasATca 3 KOJIOKBUYMAa, KOTOpbIE OIICHUBAIOTCS MO § OailioB
KaXIbIH.
Bonpockl k KOJUIOKBHYMaM N0 Kypcy «/lonoHuTe IbHbIE IJIaBbI POIECCOB U
annapaToB»

IlepBblii KOJNJIOKBUYM
1.XapaktepucTtuka TMpoIeccOB  Maccomepenadud. AOcopOuus, ancopOIus,
MEPETOHKA W PEKTU(DUKALINSA, IKCTPAKIIHS, CYIIIKA.
2. IBmky1iast cuja npoiecca Macconepeaauu. CpeHsis ABMKYIIasl CHUja.
3.Macconepenaya. MonekymsipHas 1ud¢y3us 1 KOHBEKTUBHBIN [TEPEHOC.
4.Cnioco0nI BeIpakeHUs cocTaBa (a3z. 3aBucumocTu t — X,y; y — X; P — x,y. ®azoBoe
paBHOBECHE.
5.MarepuanbHbie 6alaHChl MIPOIECCOB Maccomnepenaun. Paboune nuauun
6.0cHOBHOE ypaBHeHUE Macconepenaun. CpeaHss ABMKYILas cuia rpoiecca.
7.Ilongo0Hoe mpeobpazoBanue AuddepeHInaIbHbIX ypaBHEHUN KOHBEKTHBHOM
muddy3un u Hetorona, Kpurepuu nogo6ust mpoueccoB Macconepeiayu.
8.YpaBHEHUE aAIUTUBHOCTH (PAa30BOIO COMPOTUBIICHUSI.
9.Kputepuu nogodus nporieccoB macconepeaaun. O6001eHHOe (KpUTEpUATIBHOE)
ypaBHeHUE AU(P(HYy3UOHHBIX MTPOLIECCOB.
10. Yucno enuuuil mepeHoca. Pacder pazmMepoB MacCOOOMEHHBIX amImapaToB -
JMaMeTpa M BBICOTHI C YI€TOM YHCIIa €IUHUI] IEPEHOCa.
11.Teopetuueckass Tapenka. Pacuer pa3mMepoB MacCOOOMEHHBIX allapaTroB -
JMaMeTpa M BBICOTHI C YU€TOM YHCJIa TEOPETHUECKUX TAPEIJIOK.
12.9kcTpakuus. Onpenenenue. [{enecoobpa3HoOCTh WCTOJIb30BAHUS.
Martepuanbhbiii 6anaHc (00U U [0 SKCTPArupyeMOMY BEILLIECTBY)

13.9kcrpakiusa. OCOOEHHOCTU TPEYTOJIBLHON JUarpamMMbl.
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14.9kcrpaknus. [IpsMmoyronbHbie AuarpaMmbl. CxeMa IpsIMOTOYHOM KUIKOCTHOM
AKCTPAKIMU U YHUCJIO TEOPETUUECKUX CTYIIEHEW IKCTPATUPOBAHUS.
BTopoii KOJII0OKBUYM
1. HenpepsiBHBIE aCOPOIIMOHHBIE ITpOLIECCHl. ATIaparypa JJis UX NPOBEICHUS
2. Ancop6uus. M3oTepmsbl agcopOIuu.
3. Ancopb6uusi. AacopOeHTsl. Pu3nUecKre OCHOBBI MpoIecca
5. OU3NKO-XUMHUYECKHE OCHOBHI HMOHOOOMEHHBIX TIPOIIECCOB: KATHOHHBIA W
aHUOHHBIA OOMEH, paBHOBECHE MPU HOHOOOMEHHBIX Tpolieccax. OOuMe cBeieHus
O KUHETHKE MOHHOTO OOMEHa.
6. OnpeneneHue U NPaKTUYECKOE IMTPUMEHEHHUE MPOLIECCOB PACTBOPEHUS, OCHOBBI
KUHETUKHU MPOLECCOB PACTBOPEHUS: OCHOBHOM 3aKOH KHWHETHKHA PACTBOPEHUS
[IlykapéBa, CKOPOCTh M BpeMsi IOJHOTO PACTBOPEHMS, MaTepHalbHBIM OanaHc
Iporecca.
7. Ilpouecchl 3KCTparupoBaHusi U3 TBEPIOrO TeJa: CTPYKTypa TBEPABIX TEA U
MEXaHM3M TMPOIECCOB U30UPATEIbHOTO PACTBOPEHUS, KHUHETHUKA MPOIECCOB
AKCTParupoOBaHUs, BHYTPHU- U BHEIIHEIU(DPY3HNOHHBIC PEXKUMBI SKCTPATUPOBAHMUS.
8. OcHOBHBIE CITOCOOBI U amnmapaTypHoe 0(hOpMIIEHHE MTPOLIECCOB AIKCTPArUPOBAHUS
U PpacTBOPEHMS: KapycCelbHble W KOJOHHBIE HKCTPAKIMOHHBIE ammaparthl,
AKCTPAKTOPHI CIOEBOTO THIIA U JIP.
9. Omnpenenenne mnpouecca KPUCTAUIM3AUMUA M TNPAKTUYECKOE IPUMEHEHHUE
npoieccoB. TepMoaMHaMUKa paBHOBECUS IMPU KPUCTAUIM3AIMUU B KUAKUX
pacTBOopax M JuarpaMMbl paBHOBECHS MEXIy (azamu: map->KHIKOCTh-TBEPIOE
Teno. MaTepuanbHbIi U TEIJIOBOM OalaHChl IPOLIECCa KPUCTATUTU3AUH.
10. OcHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH Mpoliecca KPUCTAJUIN3ALNU:
YPaBHEHMSI MAacCCOOTAA4YM U MaccoIepeqauu, CKOpOCTh NPOLEecca KPUCTATTU3ALNT
Tpernit KOJVIOKBHYM
1. KonTakTtHas cymika. MarepuaiabHbIii U TEIJIOBOM OalaHc.
2. KonBeKTHBHAs CYyIIKa ¢ YACTUYHBIM BO3BPAaTOM OTPaOOTaHHOI'O BO3yXa
3. KoHBeKTHBHAs CyllKa MNpU HAJIMYUU B CYHIWIHHON KaMepe JOMOJHUTEIBHOTO

Kkasiopudepa.
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4. OCHOBHOM BapuaHT CYIIUJIBHOTO MIPOLIECCa TP KOHBEKTUBHOM CYLIKE.

5. TemoBo# GanaHC BO3AYIITHOM CYIIIMIIKH.

6. MartepuaiibHbIi 0alaHC KOHBEKTUBHOM CYIITKH.

7. Cymika. CmenieHue Bo3ayxa pa3jIMuHbIX mapameTpoB. bananc Biaru

8. BiaxkHblii UK XOJIOAWILHOM MamuHbl HA T — S guarpamme. XO0a0AWIbHBIN
KO3 buULIHeHT.

9. Cyxoi UK XOJOAWILHON MaIIMHbI 03 nepeoxyaxaeHus Ha T — S nuarpamme.
XOoI0AMIIbHBIN KO3 DHUITUEHT.

10. Cyxoii IMKJI XOJIOJWIBHON MAIIMHBI C IEPEOXTAKICHUEM KUJKOTO XJIaJareHTa
Ha T — S nuarpamme. X0n0auabHbIA KO3()PUIUEHT.

11. XonomuneHeiii nukn KapHo mna wmaeansHoro raza Ha T — S guarpamme.
X0101uABHBIA KO3(PPUIIUEHT.

12. OxuxeHue BO3JyXa C pacliUpeHUeM Oe3 OTJaud BHEIIHEH padoThl —
npoccenupoBanreM (nuki Jlunzae). [Ipoctoit pereHepaTUBHBIN LUK HA AUArpaMMe
T —S. YaenbHas Xx01010MpOU3BOAUTEILHOCTD IIUKIIA.

13. OxuxeHue BO3JyXa C pacliupeHueM Oe3 OTAauu BHEIIHeW paldoThl —
npoccenupoBanueM (muka Jlunae). ukn ¢ mpeaBapuTeNbHBIM  aMMHAYHBIM
oxJlaxaeHueM Ha nuarpamme T — S. Y ienbHast X010/10MTPOU3BOIUTEIIBHOCTD ITUKJIA
14. Iukn cpenrero naneHus Kioxa ¢ ormadei BHEMIHEH paOOTHI B JIeTaHAepe Ha

nuarpamme T — S. Y aenbHas X0I0q0npOU3BOAUTENBHOCTD LUK

Kpumepuu popmuposanus ouenox no KOHmpoabHbIM mouKam (KOa10Keuymol)

(8 OamnoB) - craBuTcs 3a paboTy, BBINOJHEHHYIO MOJHOCTBIO 0€3 OIMOOK U
HEJOYETOB;  OOYyYaloUIuiicsl  JIEMOHCTPHPYET 3HAHHWE  TEOPETUYECKOTO U
MPAKTUYECKOTO MaTepuraa 1o TemMe npakTuaeckon padoTsl, pemeHo 100% 3anay;

(7 6anyoB) — craBUTCS 32 pabOTY, BHIIOTHEHHYIO TIOJTHOCTHIO, HO TIPYU HAJIMYHUH B HEU
He Oosiee 01HOM HEerpyOoil OIMOKK M OJHOTO HejoueTa, He 00siee TpeX HEI0YETOB.
OOyJaronmiicss JACMOHCTPUPYET 3HAHHE TEOPETHUECKOTO M IMPAKTHYCCKOTO
MaTepuaa 1mo TeMe MPaKTHYECKOW pabOThI, TOMyCKasi HE3HAYUTEIIbHBIE HETOYHOCTH

IIpYU pelieHuy 3aaad4, pemeHo 70% 3anauy;
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(6 GanoB) — cTaBUTCA 32 pabOTY, €CIIM MarucTp MPaBUILHO BBHITIOTHIII HE MeHee 2/3
BCEH padOThI WK JOIYCTHII HE 00Jiee OJHOM IpyOO0il OIIMOKHU U ABYX HEIOYETOB, HE
0oJiee o1HOM rpyOOii U 0JTHOM HErpyOoi OIMOKHU, HE 00JIee TpeX HErpyObIX OIMIHOOK,
onHOM HerpyOoil. OOywaromuiicss 3aTpyJdHSETCS C NPABWIBHOM  OLIGHKOU
MPEIOKEHHOM 3a/1a4u, Ja€T HEMOJIHBINA OTBET, pelieHo 55% 3amay
(MeHee 4 6a/UT0B) — CTaBUTCS 3a pabOTY, €CIIM YUCIIO OIIMOOK M HEJ0YETOB MPEBHICHUIIO
HOPMY I OLIEHKHM 3 WM TPAaBWIHHO BBIMOJHEHO MeHee 2/3 Bceil paloThl.
OOyuaronumiics 1aeT HEBEPHYIO OIICHKY CUTYaIHH, perieHo MeHee 50 % 3anau.

Bonpocel k 3k3aMeHy 1o Kypcy «/[onoJHuTe IbHbIE IVIaBbI MPOIECCOB U
anmnapaToB»

1. XapaktepucTuka TMpoIeccCOB  Maccomepenadud. AOcopOuus, agcopOIus,
MIePEeTOHKA U PEKTU(DHUKAINSA, YKCTPAKIIHSI, CYIIIKA.

2. IBwxkymas cuiia mpoiiecca Macconepeaaun. CpeHsist ABUKYIAs CUa.
3.Macconepenaua. MomnekymsipHas 1uddy3us 1 KOHBEKTUBHBIN TIEPEHOC.
4.Cnoco0nI BeIpakeHUs cocTaBa (a3z. 3aBucumMocTu t — X,y; y — X; P — x,y. ®a3zoBoe
paBHOBECHE.

5.MarepuanbHbie 6alaHChl IPOIECCOB Maccomnepenaun. Paboune nunuun
6.0cHOBHOE ypaBHeHUE Macconepenaun. CpeaHsis IBHXKYILas CUila rpoLecca.
7.IlogoOHoe mpeoOpazoBanue AuddepeHIuaIbHbIX ypaBHEHUN KOHBEKTHBHOM
muddy3un u Hetorona, Kpurepun nogobust mporeccoB Macconepeiayu.
8.YpaBHeHue aJIMTUBHOCTH (PA30BOTO COMPOTUBIICHHUSI.

9.Kputepuu nogodust nporeccoB macconepeaaunr. O60011eHHoe (KpUTEpUaIbHOE)
ypaBHeHUE AP Y3UOHHBIX MTPOLIECCOB.

10. Yucno enuuuil mepeHoca. Pacder pazmMepoB MacCOOOMEHHBIX amiapaToB -
JMaMeTpa M BBICOTHI C YI€TOM YHCTIa SIUHUI] TIEPEHOCA.
11.Teopernueckas Ttapenka. PacueT pa3MepoB MacCOOOMEHHBIX ammapaTtoB -
JMaMeTpa M BBICOTHI C YUETOM YHCJIa TEOPETUUECKHUX TapEIIOK.
12.9kcTpakuus. Onpenenenue. [{enecoobpa3zHoCcTh WCIOJIb30BaHUS.
Martepuanbhbiii 6anaHc (0OLIMI U O SKCTPArupyeMOMY BEILLIECTBY)

13.9kcrpakiusa. OCOOEHHOCTU TPEYTOJIBLHON JUarpamMMbl.
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14.9kctpakus. [IpssMoyronsHbie AuarpaMmbl. Cxema NpsiMOTOYHOM >KUIAKOCTHOM
AKCTPAKIIUU U YUCITIO TEOPETUUECKUX CTYNEHEN AKCTPArupoBaHMUsI.

15. Xononunbaeii tukn KapHo g upeansHoro raza Ha T — S gumarpamme.
XonoaAuIbHBIN KO3 (QUIIUEHT.

16. BraxxHblii UK XOJOAWIbHOW MamuHbel HA T — S guarpamme. XoJ0aUIbHBIN
KO3 buULIHEHT.

17.Cyxoii UK XOJIOAMIILHOM MaIIMHbBI 0e3 mepeoxinaxkaenus Ha T — S guarpamme.
X000 AMIIbHBIN KO3 DHUITUEHT.

18.Cyx0i1 HHKJ XOJIOIHIBHON MAIIMHBI C MEPEOXIIAXKICHUEM KUIKOTO XJIadareHTa
Ha T — S quarpamme. Xon0auabHbIA KO3()PUIUEHT.

19.0xuxeHne BO3yXa C pacliupeHueM O0e3 OTJaud BHEIIHEeW paboThl —
npoccenrpoBanueM (1uki Jlunge). [Ipoctoit pereHepaTUBHBIN ITUKII HA JUarpaMmme
T —S. YaenbHas X01040MPOU3BOAUTEIBHOCTD LIUKIIA.

20.0xumxeHue BO3JlyXa C pacliupeHueM Oe3 OTJAaud BHEIIHEeW palboThl —
npoccenvpoBanueM (muka Jluaae). [ukn ¢ mpeaBapuTeIbHBIM  aMMHAYHBIM
oxJlaxaeHueM Ha nuarpamme T — S. Y ienbHast X010/101POU3BOIUTEIIBHOCTD IIUKJIA
21.Iukn cpeanero nasnenust Kinoma ¢ otgadeil BHeNIHEH pabOThI B JIeTaHIepe Ha
nuarpamMme T — S. Y aenbHas X0JI0J01IpOU3BOJUTEIBHOCTD UK

22 .KoHnrtakTHas cyiika. MarepuaibHbIi U TEIJIOBOM OanaHC.

23. KOHBEKTUBHAs CyIIKa C YACTHYHBIM BO3BPATOM OTPaOOTaHHOTO BO3lyXa

24. KoHBEKTHBHAs CyIIKa MPYU HAIMYHUH B CYIIMJIBHON KaMmepe TOMOIHUTEILHOIO
kasiopudepa.

25. OCHOBHOI BapHaHT CYIIUJIBLHOTO MPoIecca MNPy KOHBEKTUBHOM CYIIIKE.

26. TennoBoit 6anaHC BO3AYIIHON CYIIHIIKH.

277. MatepualibHbIi OajlaHC KOHBEKTUBHOM CYILKH.

28. Cymika. CmenieHue Bo3ayxa pa3inyHbIX mapaMmeTpoB. banaHc Biaru.

29. HempepbiBHBIE aICOPOIIMOHHBIE TIPOIIECCHI. Anmapartypa Jjisl UX MPOBEACHUS
30. Ancopbuus. U3otepmbl aacopOum.

31. Ancopbums. Ancopbentsl. Du3ndeckre OCHOBBI MPoIIecca.

3adauu K IK3aMEHY:
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1.0mnpeaenutb KOJIMYECTBO 3arpyKaeMoro akTUBHOIO yTJis Mpu norjomienun 100
KT TTapoB O€H30J1a U3 CMECH C BO3JIyXOM IIPH YCIOBUH, YTO aKTUBHOCTD YTJIS 110
oenzomny 7%.

2.0npenenuts auametp ancopdepa mpu norjomenun 100 kr mapoB OeH3ona U3
CMECH C BO3JIyXOM IpPH CIEAYIOIINUX YCIOBHUAX: aKTUBHOCTh yIJiA 0 OeH3ony 7%,
HACBIIHAS IUIOTHOCTD YIUIA Pyac = 350 Kr/M>, BBICOTa 1051 yris B ancopbepe H= 0,8
M

3.0npenenuts NpoaoJKUTENIBHOCTE nepuojia moromienus 100 kr mapoB OeH3o1a
U3 CMECHU C BO3IyXOM IPHU CIEAYIOIIUX YCIOBUSIX: HauajlbHas KOHLIEHTpAIUs apoB
6ensomna C,= 0,015 xr/m* , ckopocts 20 M/MuH, 1uamMeTp ancopoepa 2,55 M
4.0npenenuTh KO3PPUIUEHT 3aIUTHOTO AeUCcTBUS cosi K mpu morsomenuu napos
ancopoupyemoro BemectBa (Co= 10 r/mM’) cnmoem axtmeHOro yrus. Ilnomans
nonepeunoro cedenns S = 0,02 m> , oobemHas ckopocts V = 0,04 m>/mum.
AKTUBHOCTb YIS 8, = 250 Kr/Mm>.

5JIlo  ONBITHBIM  JaHHBIM,  MPOJOJDKUTEIIBHOCTh  MOTJIONIICHUS  TapoB
ancopoupyemoro semectsa (Co= 10 1/M°) c10eM akTuBHOTO yriis BeicoTol H=10,1Mm
¥ IUIOIIAIBIO Tonepednoro ceuenus S = 0,02 M> npu 06beMHOM ckopoctu V = 0,04
M’/MuH cocTaBiseT T = 350 MuH. AKTMBHOCTb yIis a, = 250 kr/m>. Onpenenursb
MOTEPIO0 BPEMEHU 3aIUTHOTO JACHUCTBUS To.

6.0mpenenurs o | — X auarpamme PamM3uHa SHTaNbINIO, BIAroCOAEpaHHUE,
TEMIEPATYpPy MOKPOTO TEPMOMETPA U TOUKY POCHI 1iJisi Bo3ayxa rpu 70°C u ¢ = 0,3
7.0npenenuts no I — x nuarpamme Pam3uHa mnapiyaibHOE J1aBJICHUE BOJSHOIO
napa B napoBo3aymHoi cmecu mipu 70 °C u | = 250 kK/KT cyXoro Bo3ayxa
8.0Onpenenuth nmo I — x guarpamme Pam3nHa S>HTaNbBOUIO W BIArocoiep KaHue
BO3J/lyXa Ha BbIXoJle W3 Kanopudepa. Bozayx ¢ temmneparypoit 20 °C u ¢ = 0,5
HarpeBaetcs B kasopudepe 10 90 °C.

9.0mnpenenuth pacxoa CyXoro Bo3AyXa U TEIJIOThl B TEOPETUYECKON CYIIMIIKE IS
yAAJIEHUS U3 BIAXHOro Matepuaina 150 Kr yac Biaru , €Cim Ha4aJlbHOE COCTOSTHUE
BO31yXa (10 kanopudepa) t, = 20 °C; ¢, = 0,7, a Ha BbIxoje U3 cymmiku t, = 40 °C;
0= 0,5

10. Marepuain BbICyIIMBAETCS B MPOTUBOTOYHOM CYIIWIIKE HEMPEPBHIBHOTO AU CTBUS
ot 50% 1o 5% Bnaru, cunrtas Ha o0uIyt0 Maccy. [Ipon3BOAUTENBHOCTD CYIIUIKH IO
KOHEUHOMY BlIaxkHOMY MaTepuainy 2500 kr/gac. OnpeaenuTs Npou3BOIUTEILHOCTD
CYIIWJIKHU IO UICXOJTHOMY MaTepuaiy.

11.Bo ckoibpko pa3 60:blie NpUAETCS YAATUTh BiIard U3 2 Kr BIQXHOTO MaTepuana
npu BbicymBanuu ero ot 50% mo 25%, yem nipu BbicymmBanuu ot 2% 1o 1% .
[IponieHTHI MacCoBBIE.

12.1To I — x nuarpamme Pam3uHa HalTH BIarocojepXKaHu€ U OTHOCHUTEJIbHYIO
BJI&KHOCTh MApOBO3JIYIIIHON CMECH, €CJIM M3BECTHO, YTO MaplUalbHOE JaBJICHUE
BoagHOro napa B cmecu 0,1 xr/cm?

13.Beiunuciuth XOJNOAUIBHBIA  KOX(DPUIMEHT U MOUIHOCTh, MNOTPEOIIEMYIO
XOJIONUJILHOM ~ yCTaHOBKOM, paOoTtatouryro mno 1ukiny Kapho, eciu ee
xosioftonipousBoautesbHOCTE 6400 BT mpu temmneparype ucnapenuss -10 °C.
Temnepatypa konaeHcauuu 25 °C.
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14.BbIunCANTh  XONOAWIBHBIM  KO3(PQPUIMEHT YIIIEKHCIOTHONM  XOJOIUIbHON
ycraHoBku (uukin Kapho), paGoratomieid npu temmepartype ucnapenus -20 °C u
temneparype konaencanuu 30 °C.

15. BbpMHUCIUTL XOJOTUIBHBIA KOA(DMHUIIMEHT YIJIEKUCIOTHONH XOJIOIUILHON
YCTaHOBKH (peabHbIN BIAXHBIN IIUKIT), paboTalolel mpu TeMnepaType ucrapeHus
-20°C u temneparype konnaencaruu 30 °C.

16.BoryncinuTh  XOJOAUIBHBIN  KOI(DPUIIMEHT YIIEKUCIOTHON  XOJOAMIbHON
YCTaHOBKH (CyXOH IUKJ 0€3 MepeoxJIaxJACHUs JKUJKOr0 aMMHuaka), paboTaromiei
npu temneparype ucrnapenus -20 °C u remnepartype konaeHcanuu 30 °C.
17.BbIlUMCANTD XONOAWIBHBIM  KOI(PQPHUIMEHT YIIIEKHCIOTHONH  XOJOIUIbHON
YCTaHOBKHU (CyXOH LUKIJI C MEPEOXJaXKICHUEM KHJKOro ammuaka 10 25 °C nocne
KOHJIeHCcaIuu), padoTaroiieit npu temneparype ucnapenus -20 °C u temneparype
koaneHcanuu 30 °C.

Kpurepuu oneHnBaHus pe3yJibTATOB IK3aMEHA

Onenka
HEYZOBJIETBOPUTEN | YIOBIECTBOPUTE XOpOouIo OTJINYHO
BHO IEHO 6 0as10B 8 das10B
2 danna 4 6anna
Crynenr e 3Haet | CTyAeHT Crynenr xopomo | CTyaeHT B
3HAYUTEIBHON NOBEPXHOCTHO |3HA€T  Marepual, | IOJHOM 00beMe
YaCcTH  BOIIPOCOB, | 3HAET BOIPOCHI | TPAMOTHO M IO | 3HAET Marepuall,
JOITyCKaeT KOJUIOKBUYMQ, | CYLIECTBY M3JIaraeT | [paMOTHO M IIO
CYILLIECTBEHHBIE JOITyCKaeT ero, JIOIyCKasl | CYIECTBY
OLIMOKU B OTBETAX | HCTOYHOCTH B | HEKOTOPBIE U3JIaraeT €ro, He
Ha BOIIPOCBI. OTBETE Ha | HETOYHOCTH B | IOIIyCKas
BOIIPOC OTBETE Ha BOIIPOC. | CYIECTBEHHBIX
HETOYHOCTEN B
OTBETE Ha
BOIIPOC.

6. MeToauyeckue MaTepuaJbl, ONpeaesiiolue NpoueIypbl OleHHBaAHUS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1€ATEIbHOCTH

MakcumanpHas cymma (100 ©OamioB), Habupaemas CTyAEHTOM TIO

JTUCIUIUTMHE, BKIIIOYAET JIBE COCTABIISIONIHE:

nepsas cocmaeénaouas — OIeHKa PETyJIspHOCTH, CBOCBPEMEHHOCTH U KauecTBa

BBHITIOJIHEHUS CTYJCHTOM Y4eOHOU pabOThI MO0 M3YyUYEHUIO NUCIUILIMHBI B TEUCHHE

TIepPHOo/Ia M3yUYCHUSI JUCITUTUTHHBI (CEMeCTpa, MM HECKOIBKHUX CEMECTPOB) (Cymma —

He Oosee 70 OamnoB). bammbl, xapakTepusyroomue YCIeBaeMOCTh CTYJEHTa IIO

JUCIHHUIIIINHEC, Ha6I/IpaIOTCSI HM B TCUCHHC BCCro II€puoaa O6yIIGHI/I$I 3a U3Yy4YCHHUC
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OTACIBbHBIX TECM M BBIITOJHCHUC OTACIJIBHBIX BUIO0OB pa60T.

emopas

cocmasyiArouas

OLICHKAa

3HAHUWMN

MIPOMEXKYTOUHOM arrectanuu (He 6omee 23-24 6amios).

CTYyJICHTa

o  pe3yJbTaTaM

Kputepuem orieHku ypoBHs chOPMHUPOBAHHOCTH KOMIIETEHIIMN B paMKax yueOHOU

JUCITNITIIMHBI «I[OHOJIHI/ITCJIBHI)IG I'JIaBbI IIPOOCCCOB U aIlllapaTOB» BO 2 CCMCCTPC

ABJIACTCA OK3aMCH.

Ta6auua 7. Pe3yabTaThbl 0CBOCHHMS Y4eOHOM AUCHUILIMHBI, OJJIEKAIHE

NnpoBepKe
Neo |Kon  |Coneprkanrie| B pe3yrbrare n3ydeHvs qUCIMIUTHBI 00y YarOIIHecs JOJDKHBL:
i | KOMIIE | KOMIIETEHIH
-~ 1 (WM ee 3HAThH YMmers Brnaners OrreHOUH
GHIMM |  YacTy) bIC
CpCacCIBa
1 2 3 4 5 6 7
1 |OK-5 |T'oroBHOCTEK |OCHOBHBIC I orme30Batkcst Hcnons3oBath -
UCIIONB30BaHN | KOMITHEOTEPHBIC | TPABIIAMIA KOMITBIOTEPHBIE TUTIOBBIC
I0 OCHOBHBIX | 0a3bl JAaHHBIX O | [IOCTPOCHUA IporpaMmaI JUIA| OOCHOYH
buzHKo- CTPOCHHH U XPMIUeCKUX  (DOPMYIL | TOCTPOCHUS ble
XUMHIYECKHX, | CBOMCTBaxX TpauKoB, TAQMMI] C|XMUMHUYECKHX Y| MaTepua
MaTeMaTU4ecK |OPraHMYeCKHX | UCTIONB30BAHNEM CTEPEOXUMHYECKUX | JIBI JUIS
UX W VHBIX |COCMHCHUM, | COOTBETCTBYOIIMX hopmyn YCTHOTO
€CTeCTBEHHO- | BKJTFOYAS KOMITHIOTEPHBIX OPTaHUYECKUX orpoca
HAay4YHBIX XUMHUUYECCKUE TpOrpamm, B TOM YHCTIE| COETMHEHU I Ul -
MOHATHM W |Tpaduyeckue U |y CO37IAHNS | APYTUX BHJIOB| THIIOBBIC
MeTonoB  1ipu | 3D KOMITBEOTEPHBIX WITIOCTPATUBHOIO | OLICHOYH
peleHnr KOMITBIOTEPHBIE | TIPE3CHTALIVIA. Marepuara. bIC
TpO¢eCCHOHATT | TIPOTPAMMBbI Marepua
BHBIX 33/1a4. JIBI K
IK3aMeH
y
2 |OIIK-3|crocoOHOCTh | YCTpoicTBO Paboram Ha|Bnaners 3HaHMAME | KOHTPOIh
K arnmapaTypbl s | COBPEMEHHOM TIPOBETICHHST TIPOLIECCOB| HbIE
po¢ECCUOH | TIPOBEICHHS O0OpYZIOBAHMM W C|3KCTPaKIH, BOITPOCH,
aJIbHOM TUJIPOTMHAMMYE | PHOOpaMH, aIcopOLMM,  CYIIKH,| CUTYAaIUO
HKCILTYaTaI |CKHX. TeIUIOBBIX | CRSBAHHBIMH C|KpUCTAUIBAIMY, | HHBIC
u u HarpaRICHAEM | TaloKe 331291
COBPEMEHHOT | MAaCCOOOMEHHBI3 | IPO(ITIEM TMOJITOTOBKH | KPUOTEXHOTIOTHN
0 X TIPOIIECCOB
o0opymoBaH
us u
npuoOpoB B
COOTBETCTBHU
" C
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HaIpaBlieHUE

M u
npoduiem
MIOJITOTOBKH
OITK-4 | rotoBHOCTb K | OCHOBHBIE Paccuyrars - ocHoBHbIe | VIcrionb30BaTh KOHTPOJIb
WCIIOJIb30BaH |IPUHLIMIIBI XApPAKTEPUCTHKH NPUHIMIBL  TEOPHH | HbIE
UI0 METO/I0B | TeOpUr HPOMBIITICHHBIX noznoous Y| BOIIPOCHI,
MaTeMaTH4eC |TIoA00us, armaparoB JU1s| KOMITBIOTEPHBIE CUTYaIIO
KOTO CII0COOBI TIPOBEZICHYS TIPOLIECCOB| [TPOTPAMMBI  JUIsl | HHBIE
MOJICJIMPOBA | MATEMaTHYEeCKO | IKCTPaKLIH, pacueroB 3a71a9n
HUS o QacopOLMY,  CYLIKY, | IPOMBIIIIIEHHBIX
MaTEepHaJIOB | MOJECIMPOBAHNS | KDUCTAUIM3ALIY,  a| TEXHOJIOTUYECKUX
u U1 pacyeTa | TakkKe IPOLIECCOB
TEXHOJIOTUYE |aNmaparypbl — B|KPHOTEXHOIOTHHL
CKHUX HPOMBIIUICHHBI
MPOIIECCOB, K |X
TEOPETUYECK |TEXHOJIOIMYECK
OMY aHaJIM3Y |HX MpoLeccax
u
HKCIEPUMEHT
aJbHOU
MIPOBEpPKE
TEOPETUYECK
WX THIIOTE3
[1IK-2 |rotoBHOCTH K |HbopmarmonH | BeiOpars 3HaHUAMU KOHTPOJIb
TIOHCKY, bIC OIMVMATEHBIA  TIyTh| CHCTEMATH3aIN HbIE
00paboTKe, |BO3MOXKHOCTH | [POBEIICHUS Hay4HO- BOIIPOCHI,
aHaM3y M |TpH  HM3yYEHUH | TEXHOIOMMYECKOrO TEXHUYECKON CUTYaIIO
cucTeMaTH3a |HOBBIX Tporiecca c| uapopmarmu HHBIE
UM Hay4JHO- | CIOCOOOB VCTIOVTE30BAHNEM YMmennem 3a71a91
TEXHUYECKOH |TIPOBEICHUS COBPEMEHHOM UCIIOJIb30BaTh
MHGOPMAIINY | TEXHOJIOTUYECK | aapaTypbl, YTO| ITAKETHI
o TEMeE | X IPOLIECCOB U [TIO3BOSLIET  TOBBICUTH | TPUKJIAHBIX
MCCIICIOBAaHH | HOBBIX BBIXOIT KOHEYHOTO | IPOTpaMM npu
s,  BBIOOPY |KOHTPOJIBHO-  |TIPOIyKTA BBINTOJIHEHUN
METOJIMK U |M3MepUTeNbHbIX | PazpaboTaTh MIPOEKTHBIX paboT
CpeACTB nprOOpoB B|MEpPONPUATHS IO
perteHwsI TEXHOJIOTHYECK | KOMIUIEKCHOMY
3aJjauu UX cXemax UCTIOJIb30BaHUIO
CBIPBsI. TI0 3aMEHe
JTeUITUTHBIX
MaTepHaoB "
U3bICKaHUIO
croco0oB
YTUIM3AHUN
OTXOJIOB
NPOM3BOJICTBA, K
MCCIICIOBAaHHIO
npuyuH Opaka B
IPOU3BOJCTBE U
pa3paboTke

NPEJIOKEHUN 110
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ero
MIPEIYIPEKACHUTO
1 YCTPAHEHUIO),

7. YueOHO-MeTOoAuIecKoe o0ecrnedeHue TUCIUILINHBI
7.1. Ocnoenasa numepamypa

1. PacrieuaTky KOHCIEKTOB JIEKIIUI
2. B.I'. Ainmrreiin, M.K. 3axapos, I'.A. HocoB u ap.; [Tox pen. B.I'. Alinmreiina.
OO6muit Kypc mpoIIECCOB U alapaToB XUMUUECKON TEXHOJIOTHU: YueOHuK: B 2
kH. / M.: Jloroc; Bercui. mik., 2003. Ku.1. 912 c.: nin.
3. .B.I'. Annmreitn, M.K. 3axapos, I'.A. Hocos u ap.; Ilox pen. B.I'. Aiinmrelina.
OO61mumii Kypc polecCcoB U anmnapaToB XUMUYECKON TEXHOJOTUU: YueOoHuk: B 2
kH. / M.: Jloroc; Beicmi. mik., 2002. Ku.2. 872 c.: ni.
4. I1aBnoB K.®., Pomankos IL.I'., HockoB A.A. IIpuMepsl 1 3a1a4u 1o Kypcy
MIPOLIECCOB U amnmnapaToB XUMUYECKON TEXHOJIOTUH : yuel. mocoOue st By30B. —
N3n. 12-e crep./ nepened. ¢ uza. 1987. — M.: OO0 TU «Anssiaey, 2005. — 575 c.
5. Kacatkun A.I'. OCHOBHBIE IPOLIECCHI U aNIIAPAThl XUMUYECKON TEXHOJIOTHH — M:

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

Jlonoanumenshan numepamypa

1. JeitHepcknii  FO.M. OcHOBHBIE Tmponeccbl MW anmaparbl XHUMHUYECKOU

texHoJyioruu. T.1, 2. M: Xumus, 1991

HNuTepHeT-pecypcehl NEPUHOAUYECKHUX H31aAHUI

Ne Ccblnka Ha HaumenoBanue pa3zpaboTku B JlocTynmHOCTB
/ WH(pOPMaITMOHHBII AJIEKTPOHHOU (popme
i pecypc
3. http://onlinelibrary.wiley.com/ | BLECKWELL (300 CBOOOIHBII AOCTYIT
HAaUMEHOBAaHUN HAy4YHBIX obyuaromuxcs
KYPHAJIOB)
4. | http://www.education.com/ref | A cademic Press (173 CBOGOIHBIM HOCTYII
erence/article/academic- 6
press/ HAaWMEHOBAHUS ) 0byHaronxcs
6 http://inostranka- K pecypcam KemOpumakckoro CBoOOAHBII NOCTYTI
lib.livejournal.com/45878.htm
o0yJaromuxcst

| yHuBepcurera (76
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MOJIHOTEKCTOBBIX HAYYHBIX
’KYPHAJIOB TI0 ITUPOKOMY CIIEKTPY
JIACLIUTIIMH )

7 http://service.dvfu.ru/service | K Gaze nanasix EBSKOhost

CBOOOAHBIN TOCTYI
oOy4Jaronmxcs

CUCTEMHBIE [TPOI'PAMMHBIE CPE/ICTBA: Microsoft Windows XP

IIporpammHoe o0ecrieyeHue

ITPUKJIATHBIE ITPOT'PAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CIIEJUAJIM3MPOBAHHOE ITPOT'PAMMHOE OBECIIEYEHUE: CZI0 Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex

IlepedyeHb TOTOBOPOB € 3JIEKTPOHHO-0UOJIMOTEYHBIMH CHCTEMAMHU

Y4yeOublii
rox

HaumenoBanue AOKYMEHTA C YKa3aHUEM PEKBU3UTOB

Cpok aeiicTBust
JTOKYMEHTAa

2018/2019

OI'BY «Poccuiickas rocyaapcTBeHHass OMOIHOTEKa»
(PT'B)
Jorosop Ne095/04/0104 ot 04.07.18

ot 04.07.18

2018/2019

Sciverse Scopus n3natenscTBa «nb3eBup. Hayka u
TEXHOJIOTUI
PedepatuBHas n ananuTHyeckas 6a3a JaHHBIX
Horosop Ne 6/1 ot 16.02.18r.

or 16.02.18r.

2018/2019

HDOB PODU ua 0e3B03ME3IHOIN OCHOBE

beccpouno

2018/2019

baza nannbix Science Index (PMHLI)
HanmonaneHas uHGOpMamoHHO-aHAIMTUYECKAs CHCTEMA
000 «HOb»
Horosop Ne SIO-741/2018 ot 05.03.2017

ot 05.03.2017

2018/2019

OBbC «KOHCYyIbTaHT CTyAECHTa»

Y4eOHuKkH, yueOHbIE TOCOOUSI, TTO BCEM 00JIacTsIM 3HAHUI
st BO u CIIO, a Takxke MOHOrpaguu U HaydHas
nepuoanKa
00O «lonutexpecypc»

(r. Mocksa)

Horosop Nel122CJI/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

00O «Ain IIu Op Menuna»
(r. CaparoB)
JIuuensuonuslit forosop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Iloampen cipaBOYHUKH»
Ha 0€3BO3ME3IHON OCHOBE

beccpouno

2018/2019

MexayHapoHas cuctemMa OuOIrorpauuecKux CChbUIOK
Crossref

Hudposas unentudukamnus oobekroB (DOI)

ot 07.03.2018r.
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HIT «HOUKOH»
JoroBop NoeCRNA-714-18 ot 07.03.2018r.
2018/2019 | CnpaBouHo-uHpOpMaIOHHBIE cUCTEMBI «KOHCYIBTaHT beccpouno

[Lmrocy, «"apanT»

IIpn mnpoBeneHUM 3aHATUN JIEKUMOHHOTO THIIA, CEMUHAPCKUX 3aHATUU
UCIIOJIb3YETCS:

JIUUEH3UOHHOE NPOZPAMMHOe 0DecneyeHue:
-IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription) Ne V 2123829;
-AntuBupycHoe mnporpammHoe obOecneuenue Kaspersky Endpoint Security
Cranmaptaeiii Russian Edition Ne munien3unl7E0-180427-050836-287-197;
-AltLinux (Anbet OGpa3zoBanue 8) No AAA.0252.00;

C680000HO pacnpocmpansemole nPOZPamMmul.
-Academic MarthCAD License - mMareMaru4eckoe IpPOrpaMMHOE OOecredeHue,
KOTOPOE MO3BOJISIET BHIMOIHATD, AaHATHU3UPOBATH BAKHEHIIINE HHKEHEPHBIE PaCUEeTh
1 OOMEHHMBATHLCS MU,
-WinZip nns Windows - mporpaMm Jij1si CKaTHs B pacliakoBKHU (HaiisioB;
-Adobe Reader niis Windows — nporpamma muist utenust PDF ¢aiinos;
-Far Manager - xkoHCONBHBIN (halIOBBI MEHEIDKEp JIs ONEPAIMOHHBIX CHCTEM
cemerictBa Microsoft Windows.
7. 5. MeToanyecKue YKa3aHUs 110 NPOBEICHUIO Pa3JIMYHbIX Y4eOHBIX 3aHATHI

U IPYTUM BHJAM CAMOCTOSAITEIbHON padoThI

Hcnonb3oBanne HHHOBAINMOHHBIX METO/OB B Mpoliecce MpenoiaBaHusl.
[Ton MHHOBAIIMOHHBIMU METOJIaMU B BBICIIEM MPO(ECCHOHATBLHOM 00pa30BaHUU
MOHMMAIOTCSI METO/1bl, OCHOBAHHBIE HA MCIIOJIb30BAaHUH COBPEMEHHBIX JOCTHXKEHUN
HAayKH W WHQOPMAIIMOHHBIX TEXHOJOTUH B oOpa3zoBaHmu. OHU HampaBieHBl HA
MOBBINICHUE KayeCTBa TOJIOTOBKU IyTEM pa3BUTHUS Y CTYJAEHTOB TBOPYECKUX
CIIOCOOHOCTEM M CaMOCTOSITEBHOCTH (METOJbI MPOOJEMHOTO U MPOEKTHUBHOTO
00y4eHUsI, UCCIIeIOBATEIILCKUE METOIbI, TPEHUHTOBBIE ()OPMBI U T.1.).

Hcnonb30BaHne COBPEMEHHBIX WHHOBALIMOHHBIX TEXHOJOTHH B y4yeOHOM

IMpOoHECCCEC MO3BOJIACT:
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-COYeTaTh BBICOKYIO AKOHOMUYECKYIO 3(PPEKTUBHOCTH W THUOKOCTh Y4eOHOTO
nporiecca;

-IIUPOKO UCTOIB30BATh MHPOPMALIMOHHBIE PECYPCHI B yUeOHOM MPOIIECCE;
-CYIIECTBEHHO PACIIUPUTH BO3MOKHOCTH TPAJAUIIMOHHBIX (OpM 0OyICHMUS;
-TI03BOJISIET peaan30BaTh HOBbIE A PeKkTUBHBIE (HOPMBI OOYUCHUS.

Pa0oThl 110 BHEAPEHUIO M UCTIOIB30BAHUIO COBPEMEHHBIX MHHOBAITMOHHBIX
TEXHOJIOTHIA 00YUYEHHUS HAMHU MTPOBOIATCS B HECKOJIBKUX HAPABICHUSX:

- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro oOecrneueHust y4eOHOTro
mpolecca W COBEPUICHCTBOBAHHME OpTraHM3alMd Yy4eOHOTO Tpolecca IyTeM
BHEJIPECHUSI HOBBIX TEXHOJOTHH OOydYeHHs, B TOM YHCJIE JIUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHomorui (JOT);

- IPOrpaMMHO-TEXHHUYECKOE 0OecledeHre y4eOHOro mpoiecca ¢ UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUCHUS

B cootBerctBum ¢ tpedoBanusimu GI'OC BITO no HanmpaBieHUIO MOATOTOBKH
peann3anys KOMIIETEHTHOTO TIOX0a MPeayCMaTPUBAET IHUPOKOE UCIIOIb30BAHHE
B Y4eOHOM TpOIleCCEe aKTUBHBIX UM HMHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATUI
(KOMIIBIOTEPHBIX CUMYJISIIINHI, pa300p KOHKPETHBIX CUTYAITUi U T.I1.) B COYCTaHUH C
BHEAYJAUTOPHON paboToil ¢ menbio (GopMuUpoBaHUS U Pa3BUTHUA TPeOyEMBIX
KOMITETCHIIUM 00Yy4aromuxcsl.

['maBHBIM 3BEHOM JMHUIAKTHYECKOTO IMKJIA OOyUYEHUS TUCITUTIIMHE SBIISCTCS
nexuus. E€ nens — dopMupoBaHre y CTYJEHTOB OPUEHTUPOBOYHOM OCHOBBI IS
MOCTIEAYIONIETO YCBOCHHUS MaTepuaia METOAOM CaMOCTOATEIbHONW paboTHI.
ConmepkaHue  JIEKIIMM  JOJDKHO  OTBEYaTh  CICAYIONUM  THUJAKTUYECKUM
TpeOOBAHUSIM:

- UBIOKEHHWE MaTepuaiga OT TMPOCTOr0 K CJIOKHOMY, OT H3BECTHOIO K
HEU3BECTHOMY;

- JIOTUYHOCTbH, YETKOCTh U SICHOCTh B U3JIOXKCHHUH MaTepraa;

- BO3MOXXHOCTh TMPOOJIEMHOTO W3JIOKEHUS, ITUCKYCCHM, IUAIOra C IIENbBIO

AKTUBU3alINH JCATCIIbBHOCTU CTYACHTOB,
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- Omopa CMBICIIOBOM YacTH JIEKIMU Ha MOAJUHHBIE (DAKTbI, COOBITHS, SBIICHUS,
CTaTUCTUYECKUE JAHHBIC;

- TECHas CBS3b TEOPETUUYECKUX IOJIOKEHUIN U BBIBOJOB C NMPAKTUKON U OyaylIei
po(hecCHOHANBHOM e TENBHOCTHIO CTYICHTOB.

N3yyenne Kypca «JlOIOIHUTENBHBIE IJIABBI IPOLECCOB W  almnapaTroB»
IOCTPOEHO Ha MPUHIUINAX pa3syMHON (opMmanu3aluu U YIJIOTHEHUS Yy4eOHOM
uHbOpMaIlMU, YTO, €CTECTBEHHO, JOJDKHO CIOCOOCTBOBATH JIy4UIIEMY YCBOCHHIO
COBPEMEHHOW TPAKTOBKHU Y4eOHOTO MaTepuaia.

Ha mepBbIX NeKOusX mo Kypcy ««/lOMOJHUTENbHBIE TJIABBI MPOLECCOB U
anmnapaTroB» HEOOXOJAMMO BCIOMHUTbh OCHOBHBIE MIOHATHS, IPUHLUIIBI IPUMEHEHUS
TEOPUU MOA00MS K pacueTaM XMMHUUECKOH anmnapaTypbl, 00bSICHUTh CTYyI€HTaM, KaK
M0JIb30BAThCS AUAarpaMMaMH U HOMOTpaMMaMH B COOpHHMKE IPUMEPOB U 3a]1ay.

[Tpexxne, yeM CTYIEHT MNpOCHyIIaeT JIEKIHMI0, OH JOJDKEH IpopadoTaTth
OCHOBHOM TEOPETUYECKUI MaTepual 1o TeMe, KOTOPbIi MpeACcTaBieH B yueOHUKaX
Y pacrieyaTkax JICEKI[UH, 3aHECEHHBIX HA MAarHUTHBIN HOCUTENb.

Urenue JIeKUMHA 10 JaHHOW JUCLUILIMHE IPOBOJMTCS C MCIIOJIB30BaHUEM
MYyJIbTUMEIUMHBIX Npe3eHTauni. IIpe3enranus mo3Bonser npenogaBaTeiro YeTKO
CTPYKTYpUpPOBAaTh MaTepuan JIEKUUH, DKOHOMUTb BpEMs, 3aTpadynBacMoe Ha
pPHCOBaHUE Ha JOCKE CXeM, HamucaHue (popMmys U IPYTUX CIOKHBIX OOBEKTOB, UTO
AT BO3MOXHOCTb YBEJIMYUTh 00bEM H31araeMoro marepuana. Kpome Toro,
IIpe3eHTalus I03BOJIIET OYEHb XOpPOLIO MIUIIOCTPUPOBATH JIEKLUIO HE TOJIBKO
CXeMaMH U PUCYHKaMH, KOTOpPbIE €CTh B YYEOHOM MOCOOUH, HO U MOJHOLIBETHBIMU
doTorpadusiMu, pUCYHKAMH, TMOPTPETaMU YYEHBIX U T.J. OJIEKTPOHHas
Ipe3eHTalus MO3BOJIIET OTOOpa3uTh (PU3MUECKHEe M XUMHUYECKHE MpPOIECChl B
JVHAMHUKE, 4YTO TIO3BOJISIET YJIY4YIIWTh BocmpusTue Marepuana. CryaeHTam
IIPEAOCTABIAETCS BO3SMOXKXHOCTh KOITMPOBAHMS MPE3ECHTALMM I CAMOIIOAIOTOBKHU
Y IIOATOTOBKH K DK3aMEHY.

IIpu n3ydyeHun Kypca «/lONMOJHUTENBHBIE TJIABBI IIPOLECCOB U aIIapaToB)
CTyIEHT HE MOXET OIPAHUYMTBCA TOJIBKO PACCMOTPEHUEM TEOPETUYECKUX

BOIIPOCOB, a AOJDKCH CTPEMHTBLCA AKTUBHO IPUMCHATHL PAUMOHAJIBHBIC IIPHUEMBI
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MoMCKa, 0TOOpa U UCIOIb30BaHMs MHPOPMAIIUU TIPU BHIOOPE ONTUMAIBHBIX MyTEH
pELIeHMS MPaKTUYECKUX 3a/1a4 IPU BBIOOPE U pacyeTe anmapaTyphbl AJIs1 IPOBEACHUS
XUMHUYECKUX IpoiieccoB. [109ToOMy OCHOBHBIM YCIOBHUEM TIyOOKOrO H3YyUEHHS
Kypca, pa3BUTUS HAy4YHOTO MBILUIEHUS W 3aKPEIUIEHHS Yy CTYIECHTOB SIBISIETCS
pelieHune 3a1a4 Ha MPaKTUYeCKUX 3aHATUAX. [Ipu pereHun 3a1ad CTyIeHT AOJHKEeH
POJIEMOHCTPUPOBATH, KaK MOKHO MPUUTU K MPAaBUIBHOMY BBIBOAY, HCIOJIb3Ys
TEOpPETUYECKHE KOHIIETIIINU U (PaKThI, H3T0KEHHBIE B TeOpeTHuecKoM Kypce. Dopma
MPOBEICHUSI 3aHATUN — MPAKTUYECKUE 3aHATUSI C PEIICHUEM 3a]1ay.

IIpu npoBeeHUN NMPAKTHYECKUX 3aHATHI clieayeT He MeHee | yaca u3 AByX
(50% BpemeHH) OTBOAMTH Ha CaMOCTOATENBbHOE pelleHue 3aaad. [Ipaktuueckue
3aHSTHA LIEJIecO00pa3HO CTPOUTH CIIEIYIOIUM 00pa3oM:

BBonHas mpenojaBarens (€M 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPHIE JTOJKHBI
OBITh PACCMOTPEHBI).

bermneii onpoc.

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

CaMocCTOSTENBHOE PELICHHE 3a4aY.

Pa300p TMIOBBIX OIMOOK NPHU PEICHUH (B KOHIIE TEKYILEro 3aHsATUS WM B HaYase
CJIEYIOIIETO).

Jlns mpoBecHUS 3aHATHIH HEOOXO0IMMO UMETh OOJIBIION OaHK 3aIaHKK M 3a7ad JJIs
CaMOCTOATENILHOTO  pEILIEHUsA, TOpUYeM  3TH  3aJaHusl  MOTyT  OBITh
nudGepeHInpOoBaHbI 1O CTENEHU CIOKHOCTH.

ITociie 03HaKOMIIEHHUSI C TEMOU JIEKLIUU, CTYICHT peIlaeT IPUMEPHI U 3a/1a4H,
3aKperisisi CBOM 3HaHUs 1o TeMe. J[Jis yCrenHoro 3aKkperuieHusi MaTeprana CTyIeHT
JOJDKEH HAayYHUTHCS TOJIb30BATHCS COOPHUKOM TPUMEPOB M 3a7a4 [4], B KOTOpOM
UMEIOTCS:

- OCHOBHbBIE (DOPMYJIBI JJI PACUETOB,

- HOMOTPaMMBbI U IMarpaMMbl, 3HAYUTEIIbHO 00JIErYaronife pacueThl MO CI0KHBIM
dbopmynam,

- Tabmuupl € HEOOXOAMMBIMH JJISl pPAacyeToB CBOMCTBAMHM XHMHUYECKHUX

COCJIMHEHUH B Ta30BOM, JKUKON U TBEPAOH Gopme,
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- OCHOBHBIE NApaMETPbl Pa3IUYHbIX ANNapaToB, NPUMEHSIEMBIX B XMMHUYECKOU
TE€XHOJIOTHH.

B 3aBucumocTu ot paszziena AUCHUIUIMHBI U TOATOTOBIEHHOCTH CTY/IE€HTOB
MO>KHO MCITOJIb30BaTh JBa MYTH:
- JaBaTh OIpPEAEICHHOE KOJUYECTBO 3aJad JJIsi CaMOCTOSITEIBHOIO pPEIICHUs,
pPaBHBIX 1O TPYAHOCTH, & OLEHKY CTaBUTh 3a KOJMYECTBO pPEIICHHBIX 32
OIPEIEIICHHOE BpeMs 3a/1ay.
- - BBIJABaTh 3aJaHUs C 33JadyaMu PAa3HOM TPYAHOCTH M OLEHKY CTaBUTh 3a
TPYIHOCTh PEIICHHOU 3aJa4H.
[Io pe3ynpTaTaM CaMOCTOSITENIBHOIO PEHICHUS 3aJad CJIEAYEeT BBICTABIATH I10
KaXXJIOMY 3aHATUIO OleHKy. [lo Marepuanam paszzgena nenecooOpa3HO BbIIAaBaTh
CTYJEHTY JIOMalllHEE 3aJJaHM€ U Ha MOCJIETHEM NMPAKTUYECKOM 3aHSATUU O pa3ieny
NOJIBECTU MTOTH €ro H3y4deHHs (HampuMep, MPOBECTU KOHTPOJIbBHYIO padoTy),
OOCYIUTh OLEHKU KaXXJIOTO CTYJEHTa, BbIJaTh JOMOJIHUTEIbHBIE 3aJaHUS TEM
CTYJI€HTaM, KOTOPbIE XOTAT NOBBICUTh OLIEHKY 32 TEKYLIYIO paldoTy.
[Ipu opraHuzaiuu BHEAYAUTOPHONW CAMOCTOSAATENbHON PadOTHI HCIOJIb3YIOTCS
cienyroue ee GOpMbI:
- BBINIOJIHEHUE JOMAILHUX 3aJlaHuil pa3HOOOpa3HOro xapakrepa. DTO - pelIeHHe
3aJa4; M0100p U U3yUEHHUE JIMTEPATYPHBIX HICTOYHUKOB; [TO100p WIIFOCTPATUBHOTO
U OINHKCATEIBLHOTO MaTepualia Mo OTAEIbHBIM paslenaM Kypca B ceTu MHTepHer,
BBIIIOJIHEHUE WHIWBUyAJIbHBIX 33JJaHUI, HAIPABJICHHBIX HAa Pa3BUTHE Y CTYICHTOB
CaMOCTOATEIbHOCTH M MHUIMATUBBI. HAMBUyallbHOE 3a/laHUe MOXET MOJIy4aTh
KaK K@Kl CTYJICHT, TaK U YaCTh CTYJICHTOB I'PYIIIbI
Ha camocTosiTenbHy 0 paboTy CTYIEHTOB 1O y4eOHOMY IJIaHy OTBOAUTCA 69 4acoB.
27 4YacoB OTBOAMTCS Ha TMOATOTOBKY K »Kk3ameHy. CamocrosiTenbHass padorta
CTYJIEHTa HOCUT CUCTEMAaTHYECKUI XapakTep

CamocTosTenbHast paboTa CTYI€HTOB, IPEAYCMOTPEHHAs! y4eOHbIM IIAHOM B
oobeme =~ 67% oOmEero Koau4ecTBa 4acoB, COOTBETCTBYET Ooisiee TiIyOOKOMY

YCBOEHUIO U3Y4aeMoro Kypca, GopMHUpPYeT HaBBIKH HUCCIEA0BATEIbCKOM paboThl U
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OPUEHTUPYET CTYJICHTOB HAa YyMEHHUE NPUMEHATh TEOPETUUYECKHE 3HAHUSA Ha
MPaKTHKE.
3agaHus 1 CaMOCTOSITEIIbHON pabOThI COCTABJICHBI 110 pa3jiesiaM U TeMaM, T0
KOTOPBIM TpeOyeTCs TOMOTHUTEILHO POopadboTaTh U MPOAHATU3UPOBATH
paccMmaTpuBaeMbli MperojaBaTesieM MaTepuail B 00beMe 3aIjlaHuPOBaHHBIX
yacoB. B pazzene 4.2. npuBeieHb HoMepa 3aja4 o KaKJa0i TeMe, 4acTh U3
KOTOPBIX PACCMATPUBAECTCSA HA CEMUHAPCKUX 3aHATHUSX, OCTAIIbHBIC CTYACHTHI
JIOJDKHBI PEITUTh CaMOCTOATENIBHO. Pe3ynbTaThl caMOCTOSTEILHON pabOThI
KOHTPOJIUPYIOTCS MPENOJaBaTesIeM U YUYUTHIBAIOTCS MPU aTTECTAIIMU CTYICHTA.
[Ipu 3TOM IPOBOASITCS: SKCIPECC-OMPOC Ha CEMUHAPCKUX 3aHATHUSIX, TPOBEPKA
MICHbMEHHBIX padoT.

IIpu noAroToBKe K KOJUIOKBUYMY CJIeyeT:
popaboTaTh KOHCIIEKTHI JIEKITUH 10 BOIIPOcaM KOJUIOKBUYMA,
NMPOYNTATH OCHOBHYIO H JONOJTHUTEJILHYIO JIUTEPATYPY, PEKOMEHI0BAHHYIO
110 M3y4aeMbIM BOIIPOCAM;
OTBETUTH HA BOMPOCHI KOJUIOKBUYMA;
NP 3aTPYAHEHUSIX TTPOKOHCYJIBTUPOBATHCS C MPETO/1aBATEIIEM.

1St CTy1eHTOB ¢ OrpAHUYEHHBIMHA BO3MOKHOCTSIMHM 3I0POBbSI CO3/IaHbI
CIICLUAJIbHBIC YCIIOBUS JUIsl TMOJy4YeHHs 00pa3oBaHus. B 1ensx T0CTymHOCTH
MOJyYeHHusl  BbIcIIero oOpa3oBaHHsS 110  00pa3oBaTeIbHBIM  IMPOrpamMMaM
WHBAIMJAMU W JIMIAMH C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH  3/I0POBBS
YHUBEPCUTETOM obOecreunBaeTcs: 1. AnpTepHaTUBHON Bepcued o(UIMaIbHOTO
caiita B cetn «uteprer» mna cmaboBumsmux; 2. IlpucyrcTBue accucrTeHTa,
OKa3bIBAIOIIIETO 00YUYaIOIIEMYCsl HEOOXOIUMYIO TTOMOIIIb; 3. {7151 MHBAIUIOB U JIUIT
C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBBSI TI0 CIYXy — JyOJHpPOBaHUE BCIyX
CIOpaBOYHOM HH(OpMALMKM O pacluMCaHuUd YYEOHBIX 3aHATUH; oOecredyeHue
HaJJIeKAITUMA 3BYKOBBIMHU CpEJICTBaMU BOCIIpou3BeAeHuss nHdpopmaruu; 4. s
WHBAJIMJIOB U JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS, HMEIOIINX
HApYUICHHUS  ONMOPHO-ABUIATEJILHOIO  ammapara, CO3JaHbl  MaTepUAIBHO-

TCXHUYCCKUC YCJIIOBUA OGGCHG‘-II/IBaIOIHI/Ie BO3MOXKHOCTB 6GCHpeHHTCTBeHHOFO
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JOCTyTa O0yYaromUXCs B y4eOHbIE TIOMEIICHUS, OOBEKTY IMHUTAHUS, TyaJeTHBIC U
JIpyrue TIOMEUICHHUS YHUBEPCUTETa, a TakkKe TMpeOblBaHUS B yKa3aHHBIX
TIOMEIIEHHUSX (HaJTMYUE PACIIMPEHHBIX TBEPHBIX MIPOECMOB,

NOpYyYHEH U IPYTUX MPUCIIOCOOTICHUN).

8. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHbI

MunumaneHo  HeoOxoaumbli gyt peanuszanuu  OIIOII  nmepeueHb
MaTepUaIbHO-TEXHUYECKOTO O0ecrneyeHus: BKJIIOYaeT B CeOs: JIEKIMOHHbBIE
aynutopud  (0OOpYJIOBaHHBIE  BHUJICONPOCKIIMOHHBIM  O0OpYJOBaHHEM TS
Ipe3eHTalu, CPEICTBAMH 3BYKOBOCIIPOM3BEICHHUS, SKPAHOM U UMEIOLIUE BbIXO B
ceTb VIHTEpHET), MOMENICHUs NIl MPOBEJCHUSI JIa0OPAaTOPHBIX, CEMUHAPCKUX H
NPaKTUYECKUX 3aHATHH (0OOpYyIOBaHHbIE Y4eOHOUW MeOEebI0), KOMIIbIOTEPHbIE
KJIACCHI U JIp.

[lo pucuumniuHe «JlOMOTHUTENbHBIE TJABbl IPOIECCOB U  allapaToB)
UMEIOTCSl MPE3EHTAlMU 10 OTAEJNbHBIM TE€MaM Kypca, MO3BOJISIOLIME HaumOoJiee
3¢ (HEKTUBHO OCBOUTH MPEACTABICHHBINM YUeOHBIN MaTEpHall.

3aHATUS  JIEKIIMOHHOTO THUIIA W CEMUHAPCKUE 3aHSTHS MPOBOASTCS B

aynutropuu 210

OcHoBHOE 00opyI0BaHUE,

o0ecreunBaroIee MIPOBE/ICHHE
Noa OCHOBHOE Ha3HAYCHUE
2ayA. | IEeKIIUOHHBIX, NPAKTUYICCKUX 54

71a00paTOPHBIX 3aHATHI

210 | Hanuume MynbTUMeanitHOTO | O0y4aromiee: Mpu POBEICHUU
o0opyaoBaHUS JEKIIMOHHBIX W TPAKTHUYECKUX
3aHATAU

46




JIUCT U3BMeHeHU M AOMOJIHEHMH B pa6o4yeH nporpaMmmMe AMCLUNIUHBI

((I[OHOJ'IHI/ITCJ'IBHBIG rJIaBbl IIPOOCCCOB U allllapaToOB»

Ha 2020 — 2021 y4yeOHbIi rojg

n/n

JunemeHT (myHKT) PIIJ]

Ilepeuenn
BHOCHMBIX
H3MeHeHu

[Mpumeyanue
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ObcysicoeHa u pekoMeHO08aHa Ha 3ace0anHu Kageopsl

OPraHMYECKOM XMMHUM U BRICOKOMOJICKYJISIDHBIX COCIMHCHUI

poTOKOJI No

OT «

»

3aBenyromuii kadeapoii

/

2020 .

/

C.1O. Xammposa

IIpunoxenne 2

Pacnpenesienue 6a/510B TeKyl1ero u pyoe;kHoro KOHTPOJIs

No Cymma 6annos
n/ Buo koumponsa Obwasn
1-1 mouka | 2-a mouxka | 3-1 mouka
n cymma
1 |Iocewenue 3auamuii 00 10 6annoe |0o 3 o. 00 36. 00 46.
2 | Texywuit Konmponw: 0o 30 pannos |00 10 o. 0o 10 o. do 10 o.
Omeem Ha 5 6onpocos om0 00l156. |om0oo56 |om0oo56. | omOoolo
TToJHBIN MPaBHIBHBINA OTBET o 15 6amnos |5 0. 50. 50.
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Henonuelil npaBUbHEI OTBET oTr 3 10156. |oTl m056. |oT11056. | or1 mo56.
OtBeT, cofepIKalHii HETOYHOCTH, OIINOKH 00. 00. 00. 00.
Boinoanenue camocmoamenvhoix [om 0 0015 6. |om 00056. lom 00056 |om 00056
3adanuii (pewienue 3adau,)
Pybesicrvlit KoHmpoJib 00 30 6annoe |00 10 6. 00 10 6. 00 10 6.
KOJUIOKBUYM ot 0 10 306. |or0m0 106 |oT0m0106. | oT0 mo 10 6.
Hmozo cymma meKkyuyezo u pyoexicHozo

KOHmMpOons 00 706annos |00 236. 00 236 00 246

IlepBblit 3Tan (6a30Bblii)ypoBeHb) — OLEeHKa |He MeHee 36 O. He MeHee 12 He MeHee 12 6 | He MeHee 12 6

«YAOBJECTBOPUTE/IbHO»

0.

Bropoii 3Tan (npoABUHYTHI)ypoBeHb) — onenka |MeHee 70 6. MeHee 23 6 MmeHee 23 6 MeHee 246
«XOpOoLIo» (51-69 6.)

Tperuii 3Tan (BbICOKHMii ypoBeHb) - oueHka |He meHee 70 6. He MeHee 23 He MeHee 23 6 | He MeHee 240
«OTJIMYHOY 0.

IIpunoxenne 3

IHIxana ouyenueanusn naanupyemvix pe3yiomamoe o0yuenus

Texymuii u py0e:KHbI KOHTPOJIb

Cemectp

[IIkana orteHuBanus

0-35 6amoB

36-50 OamioB

51-60 6aToB

56-70 6amioB
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2 Yactuunoe [Tomnoe i | [TonHoe uinu | [TomHOE
IIOCEILEHUE 4aCTUYHOE 4aCTUYHOE HOCELEHUE
ayJTUTOPHBIX MOCEeIEeHUE MOCeIeHUe ayJUTOPHBIX
3aHATHUH. ayJAUTOPHBIX ayIUTOPHBIX 3aHATUH.
HeynosnerBopuren | 3aHATHIA. 3aHATHIA. [Tonnoe
bHOE BbINOJHEHUE | HacTuuHOE [Tonnoe BBIIIOJIHEHHUE 51

71abOpaTOpHBIX U | BBIOJIHEHUE U | BBIIIOJHEHHE U | 3allUTa
IIPaKTUYECKHUX 3almTa 3ammTa 7a00paTOpHBIX U
pabor. [Tnoxas | mabopaTopHbIX U | JaOOPAaTOPHBIX U | MPAKTHYECKHUX
IIOATOTOBKA K | IPaKTHYECKUX MPaKTUYECKUX 3aHSATUH.
OaJITbHO- pabor. pabor. Brimonnenue
PEUTHHTOBBIM Brinosinenue Brinosinenue KOHTPOJIBHBIX
MEPOIPHUATHSIM. KOHTPOJIbHBIX KOHTPOJIbHBIX paboT, TECTOBBIX
Crynent He | padoT, TECTOBBIX | pabOT, TECTOBBIX | 3aJlaHUI, OTBETHI
JIOTTYCKaeTCs K | 3a7aHMi, OTBETHI | 3aJJaHUM, OTBETHI | HA  KOJIJIOKBUYME
IIPOMEXYTOUHOMN Ha KOJUIOKBUYME Ha | HA KOJJIOKBUYME | HA OLICHKHU
aTTecTaluu OILICHKH Ha OILICHKH | «OTIUYHO».
«yIOBJIETBOPUTEIb | «XOPOLIO».
HOY.
IIpoMeskyTOoUYHasI aTTECTAUMS 011 IK3AMEHA
Cemectp [IIxana oueHnBaHuUs
HeynosnerBopure | Y 10BIE€TBOPUTEIHHO Xopouio OTnu4HO
JIBHO (61-80 Ganmnos) (81-90 6anmnos) (91-100 6anmnoB)
(36-60 6ainoB)

2 Crynenr  umeet | CryneHt mmeer 36- | Crynent  umeet | CryneHT umeer 61-
36-60 OamioB mo | 50 O6amoB 1o | 51-60 Gamnos mo | 70 OamioB 1o
UTOTaM TEKYILIEro | UTOraM TEKYILETr0 U | UTOraM TEKYIIEro | UToram TEKYIIEero u
U pyOexHOoro | pyoexHoro u pyOexHOro | pyoexHoro
KOHTpOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha
sk3ameHe  (nud. | sx3ameHe (mud. | sx3amene  (mud. | IK3aMeHe (mud.
3ayeTe) He Jai | 3aueTe) Aajl MOJHBIN | 3aueTe) Jan | 3a4ere) Jan
IIOJIHOTO  OTBETa | OTBET  HA  OJMWH | NOJHBIM OTBET HA | IOJHBIM OTBET HA
HU  HAa  OJUWH | BOIPOC M YaCTUYHO | OMIMH BONPOC U | OAMH BONpPOC U
BOIIPOC. (TTOTTHOCTBIO) YaCTUYHO YaCTUIHO
CryneHt umeer OTBETHJI HA BTOPOU. | (TIOJTHOCTHIO) (MOJTHOCTBIO)

36-45 GamioB mo | CtymeHT mmeeT 46- | OTBETHI Ha | OTBETUJI Ha
uToram Tekyuiero | 60 OannoB 110 | BTOPOH. BTOPOM.
u pyOexxHoro | utoram Tekymero u | CTyieHT  uMeeT
KOHTPOJIS, Ha | pyOeXKHOTO 61 — 65 6aTOB 1O
sk3amMeHe  (nud. | KOHTpos, Ha | UTOraM TEKYIIEeTo
3ayere) Jan | AK3aMeHe (mud. | u pyOeKHOTO
MTOJTHBIN OTBET | 3a4€Te) JaJll MOJHBINA | KOHTPOJI, Ha
TOJILKO Ha OJMH | OTBET Ha  OAMH | ’K3amMeHe  (aud.
BOIIPOC BOITPOC W | 3a4eTe) nan
YaCTUYHO  OTBETHJI | ITOJIHBI OTBET Ha

Ha 00a Borpoca.
CrygeHT uMeer 1o
UTOTaM TEKYIIETO U

OIMH BOIPOC H
YaCTUYHO
OTBETHUII

Ha
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pyOexHOTO
KOHTPOJIS 61-70
OanyoB Ha JK3aMeHe
(mud. 3auete) He mai
MOJTHOTO OTBETa HU
Ha OJIUH BOIIPOC.

BTOpoi. CTyaeHT
UMEET 66-70
OaJUIOB IO UTOraM

TEKYIIETO i1
pyOexxHOTO

KOHTPOJIS, Ha
sk3ameHe  (mud.
3a4ere) ai
MOJHBIN OTBET

TOJIBKO Ha OJUH
BOIIPOC.
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