MHHHCTEPCTBO HAYKH H BLICIHENO OBPA3OBAHUS POCCHIACKOR DEJTEPALIAA
DENCPANLTNC LY TAPCTREHIIOE (i TKETHE 0DPAINBATETLIIGE YIpes e HHe
EBICHICTO obpajobanna «Kabapuno-Barkapeknii ToCY 1aNCTBEHHBIN YHRBEPCHTCT
M, X M. Bepiiexopar (KET'Y)

HueToTYT xumun w Ghoaorwa

Kadeapa opravngeckod XM » BLICOKOMOTERY. IMPHEIX COE/\HHeIrHi

COrTACOBAHO YTBEPEIAK)

Pyroeoamear obpasoraTe snoi
TP OTRanA

JHpexTo HIICTHIYTA XHMHH H

IO A Mankanayen

Iz % » i 2023 r,

PABOYAS IIPOTPAMMA JHCIHMILTHHBI

BLB.01.05 «Jouo AATEILHbIe TTABBI TPOLECCOR H anmaparor
XHMHAYECKOH TeXHOJI0ru#»

HanmpagieHHE NOITOTOBKH
18.04.01. Xuvuecwas TexHo10T s

Lpodiuie «Texnoao na 1 mepepaboTia HOTHMCPOB>

KEa i HKALMA BLIOYCKHHKA MArucTp

hopua efiyaenun ounaw

Hane@ue 2023



Pabouas mporpamma AMCUUIIINHBL «JlOMONTHUTEIBHBIE TJIaBBl MPOLIECCOB U
anmapaToB XuMuueckoil Texnonorun» /coct. K.P. KoxxemoBa — 2023 r — Harvuux:

KBI'Y, 49 cmp.

Pabouast mporpamma JUCHUIUIMHBI MpeIHA3HAUYEHA JJII MarucTpoB OYHOMU
dbopmbl  00yueHuss 1o HampabiieHHIO moAarotoBku 18.04.01 — Xwumuueckas
texHosorus (TexHonorus u nepepadboTka momMepoB), 1 rox oOydeHus1, 2 cemecTp.

PabGouast mnporpamma AMCHMIUIMHBI (MOJYJIsI) COCTaBJIEHa C YYETOM
(denepaibHOr0  TOCYJIapCTBEHHOTO0  00pa30BaTEIbHOIO  CTaHAApTa  BBICIIETO
oOpazoBaHus 1o HampabiieHuio noarotoBku 18.04.01 Xumudeckass TEXHOJIOTHS
YTBEPKJICHHOTO TpHKa3oM MuHuctepcTBa oOpa3oBaHuss U Hayku Poccuiickoi

®eneparuu ot 07 aBrycra 2020 1. Ne 910.



Conep:xanue

1. | Lenu u 3aga4u OCBOCHUS JUCIIUTLIMHBI 4-5
2. | Mecto nuciummnel B ctpykrype OIIOIT BO 6-11
3 | TpeboBaHus K pe3ynbTaTaM OCBOCHHSI TUCHUIIIIMHBI 12-16
4 | CoxepkaHHe U CTPYKTYypa JUCHUILIUHBI 16-21
4.1. | Jlexyuu 19-21
4.2. | IIpakmuueckue 3auamus 21
4.3. | Jlabopamopnvle pabomul no oucyuniuHe -
4.4. | Camocmosmenvroe uzyueHue pazoenos OUCYUnIUHbl 21
5. | OueHoYHbIe MaTepUaibl JUIsl TEKYILIETO U PyOeKHOTO KOHTPOJISA 21-34
YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTEeCTalUU
6. | MeToanueckre MaTepualibl, OMPEICIISIONINE TPOLICAYPHI 34-35
OIICHUBAHMS 3HAHUMW, YMEHUM, HABBIKOB U OMBITA JICSITEILHOCTH
7. | YueOHO-MeToAnYeCcKoe 00eCICUeHHE TUCIUTIITUHBI 36
7.1. | Ocnosnas rumepamypa 36
7.2. | Hononnumenvnas numepamypa 36
7.3. | llepuoouueckue uzoanus 37
7.4. | Unmepuem-pecypcul 38
7.5. | Metoauyeckre ykazaHus MO MPOBEACHUIO PA3IMYHbBIX YUEOHBIX 39-44
3aHSTUN U IPYTUM BUJAM CaMOCTOSATEIIBHOU pabOThI
8. | MareprnaibHO-TEXHHUECKOE 00eCTICUeHUE JUCITUTIIINHBI 44
9. | Jluct u3amMeHeHwuii (MOMOIHEHUI) B pabouel mporpamme 46
JVCHUTLIHHBI
10. | ITpunoxenus 47




1. Ileau 1 3a1a4u OCBOEHUSI AUCIHUILIMHBI

Heabro gucuumInHbl «JlOMOTHUTEIBHBIE TJIABBI MTPOLECCOB U anmnaparoB
XUMHYECKOW TEXHOJIOTUMY SIBIISIETCA MOJATOTOBKA CTYJIEHTOB K CAMOCTOSITEIILHOU
paboTe Ha XHUMHYECKHX MPEANPUITHSIX B KaueCTBE HHXKEHEpa-TEXHOJIOra,
TOTOBHOCTBIO K PEHICHUIO MNpo(ecCHoHAIbHBIX IMPOWU3BOACTBEHHBIX 3ajad,
TOTOBHOCTBIO K COBEPIICHCTBOBAHUIO TEXHOJIOTMUECKOTO IIporiecca. [IpenoiaBanue
JUACHUIUTAHBI «J|OTIOJHUTENBHBIE TJIaBbl MPOLIECCOB U AIlIAPATOBY» TAKXKE CTABHUT
cBoci LIEJIBIO COBEPIIICHCTBOBAHUE npodeccuoHaIbHON IMOATOTOBKH
oOydaronierocss B 00JacTu OOIIMX 3aKOHOMEPHOCTEH THIIOBBIX ITPOLIECCOB M
arnmapaTtypsl U1 UX peaau3allid BHE 3aBUCHMOCTH OT MX MECTa B KOHKPETHOM
TEXHOJIOTUYECKOW IIEMOYKE, a TakKKe€ ONTUMHU3AlUU YCIOBHM ITPOBEIACHUS
MPOIIECCOB U UX almapaTypHOro opopMIICHHUS.

3ajayaMy  AUCUMUIUIMHBI  SIBJISIIOTCS  TEOPETHUYECKOE M MPAKTHYECKOE
000CHOBaHNE HEKOTOPHIX MAaCCOOOMEHHBIX TEXHOJIOTMYECKHUX IPOIIECCOB, METOIbI
UX pacuera, a TakKe pacueT W BBHIOOpP anmapaTtoB W MAIIUH JJIs OCYIIECTBICHUS
JTAHHBIX TTPOLIECCOB.

OnHolt M3 caMbIX XapaKTEPHBIX OCOOEHHOCTEM COBPEMEHHOrO JTara
Pa3BUTHSI HAPOJHOTO XO3SMCTBA SIBISETCS €ro BCECTOPOHHSS XHMU3AIIUS,
MPEACTABIISAIONIAs] COOOM IMMPOKOE HCIOJBb30BAaHUE B BEOYIIUX OTPACIIIX
MPOMBIIIIJIEHHOCTH U CEITBCKOT0 X035UCTBA XUMUYECKUX TPOAYKTOB U MAaTEPUAIIOB,
BHEJIPEHUE HOBBIX TEXHOJOTMYECKHUX IPOLECCOB. B CBfA3M C 3TUM H3y4yeHHUE
XMMHUYECKOM TEXHOJIOTMM KaK HAayKd O METOJaX W CPEACTBax YIPaBJICHUS
TEXHOJOTUYECKUMH TMPOIECCaMd B  MPOMBIIUICHHOCTH TpuoOpeTaeT s
WH)KEHEPOB-TEXHOJIOTOB 0c000¢ 3HaUCHUE. TeopeTHISCKOM OCHOBOM JUCIMILIHHBI
aBisieTcst nucuuiuinia "IIporeccsl U anmapaThl XUMUYECKOW TEXHOJIOTUH", KOTOpast
MO3BOJISIET MPOAHATM3UPOBATh U PACCUMTATh MPOLIECC, HAWTHU CaMbl€ BHITOJHBIE €0
napameTpbl, pa3paboTaTh W pPACCUMTATh ammaparypy, HEOOXOAUMYIO s
MPOBEJCHUA ATOr0 mpoluecca. BoT nmouyemy 3ToM AUCHUIUIMHE OTBOJMTCSA Ba)KHAS

pOJIb B BBICILIEM OOPAa30BAHUU.



B npouecce M3YyUCHHA AUCHUILIMHBI CTYACHT IHOJIZKCH YCBOHWTH OCHOBHBLIC

INPUHLHNBI AHAJIA3a MEXaHW3Ma IPOLECCa, NPOTEKAOUIET0 B XHWMHYECKOM
IPOU3BOJCTBE, BBIABUTH OOIIME 3aKOHOMEPHOCTH IMPOTEKAHUSA IIPOLIECCOB B
anmapaType XMMHYECKHX MPOU3BOJCTB. Y CTYACHTA JIOJKHA OBITH cPOpMUpOBaHa
COBOKYIITHOCTb HABBIKOB M 3HAaHWM, M[O3BOJAIOIIMX €My JOCTaTOYHO TOYHO
OpPUEHTHPOBATHCS B BHIOOPE ONTHUMAIBHOTO IYTH pacdyeTa OCHOBHBIX aIlllapaToB
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 ClIOCOOHOCTH MOHUMATh (PH3UKO-
XUMHYECKYIO CYITHOCTB ITPOLIECCOB H
UCIIO0JIb30BAaTh OCHOBHBIC 3aKOHBI IPOTCKAHUS
XUMHUKO-TEXHOJIOTUYECKHUX MPOIIECCOB B
KOMIUICKCHOW TTPOU3BOJICTBEHHO-

TEXHOJIOTHISCKOM JACATCIIBHOCTH

HOIIFOTOBKEI BBIITYCKHHKOB K
I’ZpOLlS’GO()CI’I’lGéHHO-me)CHO]lOZZ/llleCKOL?
JACATCIIbHOCTH B 001aCTH XUMHAYECKUX
TCXHOHOFHﬁ, KOHKypeHTOCHOCO6HBIX Ha
MHPOBOM PBIHKE XUMHUUYCCKUX

TEXHOJIOTUH.

dopmupoBaHUe CIOCOOHOCTHU BBIMOIHSATD
He00X0AuMBble GUZUKO- XUMUYECKHE U
TEPMOJUHAMHYECKHE PacueThl OCHOBHBIX
apaMeTpoB

XUMHKO-TEXHOJIOTHYECKHUX IPOLECCOB HA OCHOBE
METOJIOB MPOLIECCOB U aNlapaTOB XUMUYECKON

TEXHOJIOTUH

[ToaroroBKka BBIMYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JIeATETLHOCTH B 00JIACTH XUMHUYECKUX
TEXHOJIOTHI, KOHKYPEHTOCIIOCOOHBIX Ha
MHPOBOM PBIHKE XUMHUYECKUX

TEXHOJIOTUH .

®opMHUpPOBaHKE TBOPUECKOTO MBIIIJIEHUS,
o0BbeHeHre QyHIaMEHTAIbHBIX 3HAHHMA
OCHOBHBIX 3aKOHOB M METOJIOB pacu€Ta XMMHKO-
TEXHOJIOTHYECKUX TPOIECCOB M MPOBEICHUS
(HUBUKO-XUMUYECKUX HCCIICIOBAHUH, C
nocneayroieil 00paboTKoN U aHATU30M

PE3YyJIbTATOB HCCIIeIOBaHUM

[ToaroToBKa BBITYCKHUKOB K HAYYHbIM
uccne008anusAM Al pellieHns 3a1ad,
CBS3aHHBIX C pa3pabOTKOM
WMHHOBAIITMOHHBIX METOA0B CO3aHUs
XMUMUKO-TEXHOJIOTUYECKUX

mponeccoB, BCUICCTB U MAaTCpHUAJIOB

cDOpMI/IpOBaHI/Ie HaBBIKOB CaMOCTOATCIIBHOI'O

MMPOBCACHUA TCOPCTUUCCKUX U

HOI[FOTOBK& BBIITYCKHHUKOB K

camooby4enuo 1 HepepbIBHOMY




HKCHEPUMEHTAIbHBIX UCCIEIOBAHUN B 00JIaCTH npodeCcCHOHATLHOMY
IIPOLIECCOB U CaMOCOBEPILEHCTBOBAaHUIO

amnrmnapaToB XUMHYECKHUX TEXHOJIOTHI

2. Mecro mucuuniannsl B crpykrype OIIOII BO

JucuuminHa «JlonoJIHUTENBHBIE TJIABBI IPOLECCOB U AlNapaToB) OTHOCUTCSA
K 0a3zoBoit yactu bioka 1 «/lucuumiauael (MOAYJM)» OCHOBHOM 0Opa30oBaTEIbHON
MporpaMMbl MO HampapiaeHUO MoAroToBku 18.04.01 «Xumuyeckas TEXHOIOTUS,
npoduiib «TexHomorus u nepepadoTKa NOJMMEPOBY, U MPEANOJIAraeT NOJydYeHHUe
CTYJE€HTaMHU NPO(PECCHOHANBHBIX 3HAHHWI, YMEHUH M HAaBBIKOB B Pa3IUYHBIX
obnactax npodeccUOHaNbHOW JesTeNbHOCTH. OHa OOBEOUHSET HEKOTOpbIE
paszenbl MPOLIECCOB M allaparoB XUMUYECKOM TEXHOJOTHMH, HWMEIOIINE
CYLIECTBEHHOE 3HaueHue Juisi (GOpMUPOBAHUS €CTECTBEHHO-HAYYHOI'O MBIIICHUS
CHEUATNCTOB-XUMHUKOB.

JlanHast yyeOHasi mporpaMma y4YUThIBAa€T B3aUMOCBS3b U MPEEMCTBEHHOCTb
JUCUUIUIMHBI C IPYTUMHU OOILIETEOPETHUECKUMH U CIIEUATbHBIMU TUCHUILITMHAMU.
[TpenMeTsl, KOTOpbIE M3y4yaloTCA Ha MpeAblAyIMX Kypcax (OakanmaBpuar) U Ha
3HaHUE KOTOPBIX ONUPAETCA IUCLMIUIMHA «JlOTIOJIHUTENIBHBIE TJIaBbl IIPOLIECCOB U
anraparoB»: MpoUecCchl U annaparbl XMMUYECKOH TEeXHOJOrHM, MaTeMAaTHKa,
uH(popmaThka, pU3uKa, HEOPraHUuYecKasi XUMHUsI, OpPraHNYecKasi U aHAJIUTHYECKas
XUMUH, MTHXEHEpHast rpaduKa U HauepTaTelbHas T€OMETPHUSL.

[Ipy w3ydeHUW yKa3aHHBIX JTUCHUIUIMH (TPEPEKBU3UTOB) (GOpMUPYIOTCS
«BXOJHBIC» 3HAHUS, YMCHHUS, OTIBIT U KOMIIETEHITUH, HEOOXOIUMBIC IS YCIICIITHOTO
OCBOCHUS JUCIMILIAHBI «J|OTIOTHUTEIIBHBIC TJIaBBI IIPOIIECCOB U aIlllapaToOBy.

B pe3yabTaTe ocBOeHHS IMCHUILIHH (TPEPEKBU3NTOB) CTYIEHT T0JIKEH:
3namep:

® OCHOBHBIC MOHATHS M METOJBI MaTeMaTUYECKOTO aHAJIN3a, JIMHCHHOW alreOphl,
JUCKPETHON MaTeMaTuku, Teopuu auddepeHIManbHbIX ypaBHEHUH, TEOpUU
BEPOSTHOCTEH W MaTEMaTHYCCKOH CTAaTHCTHKH; OCHOBHBIC MaTEMaTHYCCKUE

MCTOJbI PCIICHUSA HpO(I)CCCI/IOHaHBHI)IX 3aJay,



e noHsTHE MH(pOpPMaIUKU, OOILIME XapaKTEPUCTUKHU MpolieccoB cOopa, mepeaadw,
00pabOTKM ¥ HaKOIUIEHUS MHQPOpPMALUM, TMPUHLMUIIBI aITOPUTMHU3ALUU U
IPOTPAaMMMPOBAHUS, OJIWH M3 A3BIKOB IPOrpaMMHMPOBAHUSA, NPOrPaMMHOE
oOeclieyeHue W TEXHOJOTUU MPOrpaMMUPOBaHUs, MH(GOPMAIIMOHHBIE CUCTEMBI
(MC), anroputMbl MHGOPMAIIMOHHBIX MMOUCKOB, KOMIIBIOTEPHBIE CETH, OCHOBHBIC
TUIIBI TPOTOKOJIOB KOMIBIOTEPHBIX Ce€Ted, TiobanbHyt0 ceTh Internet u
KOMITBIOTEPHYIO FpapuKy;

e 3aKOHbl HBIOTOHA M 3aKOHBI COXPaHEHWs, DJIEMEHTbl MEXAHUKHU KUJIKOCTEU U
ra3oB, OCHOBHBIC 3aKOHbl TEPMOJAUHAMUKHU, CTATUCTUYECKUE PpACIPEIEIICHHUS,
3aKOHBI JJIEKTPOCTATUKHU, BOJHOBBIE INPOLECCHI, T€OMETPUYECKYIO U BOJHOBYIO
ONTUKY, OCHOBBbI KBAHTOBOM MEXaHUKH, CTPOCHUE MHOI'ODJIEKTPOHHBIX aTOMOB,
CTpOEHUE Apa, KIIACCUPUKALUIO JIEMEHTAPHBIX YACTHII;

® OCHOBHBIE OCOOEHHOCTHU CBIPBEBBIX PECYPCOB (BOAA, HEPTH, ra3, Topd, pyAHbIE U
HEpYJHbIE MaTE€pHaJIbl, BO3YIIHAS CPEla), OCHOBHBIE CIIOCOOBI X MEepepabOTKHU U
NOJIFOTOBKH, BIMSIHHUE MEPepadOTKHU Ha OKPYKAIOIIYIO CPENY;

® [IEPUOJNYECKYIO CUCTEMY JIEMEHTOB, JJIEKTPOHHOE CTPOSHHUE ATOMOB U MOJIEKYII,
OCHOBBI TEOPUM XUMHUYECKOW CBS3U B COCIMHEHUAX Pa3HBIX THUIIOB, CTPOCHHUE
BEILIECTBA B KOHJCHCUPOBAHHOM COCTOSIHUH, XMMHUYECKHE CBOWCTBA AJIEMEHTOB
Pa3IMYHBIX TPYNIl NEPUOAUYECKOM CHUCTEMbl M HMX BaXKHEUIIUX COCAWHEHUN;
pacTBOppl M MX CBOMCTBA; pAaBHOBECHE B pacCTBOPAX; OKHUCIMUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU; CKOPOCTh U MOPSIAOK XUMUYECKUX PEAKLUN;

e KiIaccuPUKaLMIO, CTPOCHHE M HOMEHKIATYpy OCHOBHBIX OPraHHMYECKHX
COEIMHEHUI, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHEHNN;
ONPEIEIICHNE PABHOBECUS U CKOPOCTH XMMHYECKMX PEAKLMM, OCHOBBI KaTaJln3a
OPraHUYeCKUX PEaKLUi;

® DJIEMEHTHBIA, MOJIEKYJSPHbIA W (Ha30BbIA aHaNU3, CIOCOOBI BBIPAKECHHUS
KOHLIEHTpalluié ¥ COCTaBOB (pa3, OCHOBHBIE METOJbl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJINU30B, IPUHLHUIBI (HU3UKO-XUMUUYECKHUX METOJOB aHaIN3a:

OIITUYCCKUC, JJICKTPOXUMHUUCCKUC, XpOMaTOI‘pa(i)I/I‘ICCKI/If/'I AHaJIN3bI,



® OCHOBbl  XMMHUYECKOW  TEPMOJMHAMHUKH:  Hayajga  TEPMOJUHAMUKH,
TEPMOJMHAMHYECKUI TMOTEHIMal W OOIIMe YCIOBUS TEPMOJUHAMUYECKOTO
paBHOBECHSI, TEPMOIMHAMUYECKHIE CBOMCTBA Ia30B; OCHOBHBIE 3aKOHBI MK (a3HOTO
paBHOBeCHsI OMHAPHBIX CUCTEM, XMMHUECKOE PAaBHOBECHUE;

® OCHOBBI TEPMOJMHAMUKU MOBEPXHOCTHBIX SIBICHUN: acopOLMM, CMayUBaHUS,
KaNWUISIPHBIX SIBICHUM, aAre3uH, KOre3WH, CBOMCTBA MOBEPXHOCTHO-AKTHBHBIX
BEIIECTB; JCKTPOKMHETUYCCKHUE SIBICHUS;, KJIACCU(DUKALIUIO TUCTICPCHBIX CUCTEM U
MX OCHOBHBIE CBOMCTBA, YCTOMYMBOCTh IUCIIEPCHOCTh CUCTEM: CEAUMEHTAI[MOHHAS
U arperaTuBHasl yCTOMYMBOCTh, CTPYKTYpPOOOpa30BaHUE B TUCHEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTHYECKNE CBOWCTBA CTPYKTYPUPOBAHHBIX CUCTEM;

e 1100aNbHbIE MPOOJIEMBI SKOJOTUH, MPOMBILIEHHBIE BRIOPOCHI B OKPY’KAOIIYIO
cpexy, TBEpPAbIE NPOMBILUIEHHBIE OTXOAbl; MPEACTABICHUS O NPEAEIIBHO-
nomycTuMbIX KoHIeHTpauusx Bpeanbix BemectB ([IAK wu I1JC), ocHoBHBIE
IPUHIUIBI OYUCTKU MPOMBIIUIEHHBIX Ta30BbIX BHIOPOCOB, OUUCTKH CTOYHBIX BOJI,
YHUYTOKEHUE TOKCUYHBIX OTXO0B, CUCTEMBI HKOJIOTHYECKOTO MOHUTOPHUHTA;

® OCHOBBI M 33J]a4d HAYEPTATEIbHOW IN€OMETPUU: IUIOCKHE U NPOCTPAHCTBEHHBIE
KOOPAMHATBI, 3aIaHUE TOYKHU, IPSIMOM JIMHUHU U IIJIOCKOCTH, IIOCTPOEHUE PA3TUYHBIX
MPOEKIUI Tell, CEYEeHU U pa3pe30B; OCHOBHBIE MpaBWiia U TPeOOBAHUS €IUHOMN
cucteMbl KOHCTpykTOopckoi mokymeHtamuu (ECKJI): odopmiienue ueptexeit
JeTanell U cOOPOUYHBIX €IMHUL, OCHOBHbBIE HAJMUCU U 0003HAYEHMS; IJIOCKHE U
aKCOHOMETPHUUYECKHE U300PAKEHHUSI; YCIIOBHBIE H300paKEHUSI COEIUHEHUH IeTajeil:
pe3b00OBOE COCIMHEHHE, COCIWHEHHWE CBapKoul; TpeOoBaHUA K pabouuMm
yepTekaM U3JIeauil, K COOPOUYHBIM YepTeKaM U YepTekaM OOILero BUJ1a; OCHOBHbBIE
IpaBuiia COCTABIICHUS TMIPABINYECKHUX CXEM;

® OIpEIEICHUE CHJI U MOMEHTOB CHUJI OTHOCHUTENIBHO TOYEK M OCEH; MOCTPOCHHE
CBA3CH CWJI M MX DPEAKUUM; ONpEIesATh YCIOBHUS MEXAHUYECKOIO PaBHOBECHS
TBEPABIX TEJI; ONPEACICHUE TPACKTOPUM U YPAaBHECHUH JBUKECHUSI MaTEpUAIBHON
TOYKH; ONPENEIICHNE MOMEHTA HWHEPUMU MNPOCTEUIINX TEJI W IUIOCKHUX TEI;

OMpCACICHUC MOMCHTA KOJHUYCCTBA JIBHMIKXCHMA, 3dKOHA COXPAHCHHUA OHCPIUU



(KMHETUYECKOM M MOTEHUUAJIBbHON 3HEpPruM); OIPEAEIICHUE 3aKOHA COXPAHEHHS
KOJINYECTBA IBUKECHUS;

® OCHOBHBIC IIPOYHOCTHBIE XAPAKTEPUCTHUKU TBEPIBIX TEJ IPU PACTSHKEHUU M
cokaTuu: 3aKoH ['yka, oCHOBHbIE BUbI JeOopMaluil U JOIyCTUMbIE MEXaHUYECKHUE
HaIIpsDKEHMS; OCHOBHBIE METO/IBI PACY€Ta HA MEXaHUYECKYIO IPOYHOCTH OTACIIBHBIX
y3JI0B U JIeTajJel MAlluH: OI0p, KOPIIyCOB anmnaparoB, HArPy>KEHHbIX BHYTPEHHUM
WM BHEUTHUM U30BITOYHBIM JJaBJICHUEM;

® [PUPOAY IICKTPUYECKUX II0JEH U HUX OCHOBHBIE CBOMCTBA; IIEPEMEHHBIC U
IIOCTOSIHHBIE I10J151, OCHOBHBIE 3aKOHBI, OIIMCHIBAIOIINE CBOWCTBA IIOJIEH; YCTPOMCTBO
Y MPUHUUIBI PA0OThl CUHXPOHHBIX M ACMHXPOHHBIX 3JIEKTPUYECKHUX JIBUTaTEJeH;
AIIEKTPUYECKUE U3MEPEHUS U IPUOOPHL;

® CTPOCHUE METAJUIOB, (POPMUPOBAHUE CTPYKTYpPhl METAIJIOB U CIUIABOB IIpH
KPUCTAJUIM3AllMU; ONpEJEICHUE IUIAaCTUYECKOW JjaedopmMalluu U OCHOBHbIE
MEXaHHYECKHE CBOMCTBA METAJIOB U CIUIABOB; TUIIBI KOHCTPYKIIMOHHBIX METAJIIOB
U CIUIaBOB, HCIIOJIb3YEMbIX B XMMHMYECKOM MAIIMHOCTPOCHUH; KIACCHPUKALIIO
KOPPO3MOHHBIX MPOLECCOB, XUMUYECKYI0 M JJIEKTPOXMMHUUYECKYI) KOPPO3UI0 U
OCHOBHBIE CIIOCOOBI €€ MPEAOTBPALLECHUS;

® OCHOBBI U 3a/1aud METPOJIOTMH; OCHOBHBIE TMOHSTHUS, CBSI3aHHbIE C OOBEKTAMH
U3MEPEHUN PpA3JIMYHBIX I1APAMETPOB; OCHOBHBIE IIOHATHUSA, CBA3AaHHBIE CO
CPEACTBAMHM W3MEPEHMM; OINPENEIICHUE IOHATHSA IIOIPEIIHOCTH WM3MEpPEHHU W
OCHOBHBIE UCTOYHUKH MTOTPEIIHOCTEN; ONPEIEIIEHHE MHOTOKPATHOTO U3MEPEHUS U
OCHOBHBIE ~QJITOPUTMBI OOpaOOTKM MHOTOKPAaTHBIX HW3MEPEHHH; OCHOBHBIE
noJsioxkeHus 3akoHa P® 06 obecnieueHnn e1MHCTBA U3MEPEHU;

® OCHOBHBIE (DU3UUECKUE BEJIMUYMHBI U UX TIPOU3BOIHBIC; BHECUCTEMHBIE €TUHUIIBI
U3MEpEeHU (PU3NYECKUX BEIMYMH, OCHOBHBIE CHUCTEMbl EAMHUI] H3MEpPEHUI
¢usznyeckux BeaMUMH U cucteMy usMmepeHuil CH; oOCHOBHblE TpaBHiia
ucnons3oBanus cucrembel CU Ha Tepputopun PO;

Ymemn:

® [IPOBOJUTH aHAIM3 (PYHKIMI, pelIaTh OCHOBHBIE 3a/1a4yll TEOPUU BEPOSTHOCTU U
MaTeMaTHYECKON CTaTUCTUKHU, pelIaTh YPaBHEHUS U CUCTEMBbI T (epeHInanibHbIX
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YpaBHEHUI IPUMEHUTENBHO K PEAJIbHBIM MPOLECCAM; TPUMEHATh MAaTEMATHUECKHE
METO/IbI TIPH PEIICHUH TUTOBBIX PO(ECCHOHATBHBIX 3a/1a4;

® paboTaTh B KA4E€CTBE MOJI30BATENSI IEPCOHATTLHOTO KOMITBIOTEPA; MOIh30BaATHCS
Pa3IMYHBIMU ONIEPALIMOHHBIMU CUCTEMaMU; UCIIOJIb30BaTh HA MTPAKTUKE Pa3InYHbIC
BHEIIIHWE HOCHUTEIHU JI1 0OMEHa JaHHBIMU MEX]y KOMIIbIOTEpaMU; UCIOJIb30BaTh
OCHOBHBIE YHMCJICHHBIE METOJbl PEIICHHUS MaTeMaTHYECKHX 3ajad; UCIOIb30BaTh
HEKOTOpbIE HaubOoJIee YacTO MPUMEHSIEMbIE SI3bIKH MPOrPaMMUPOBAHUS; pabOTaTh C
MPOTPAaMMHBIMHU CPEJCTBAMU PACUETOB OOIIET0 HA3HAYECHUS; HMCIOJIb30BAaTh U
MPUMEHITh Ha TPAKTHUKE HamOOJiee€ HU3BECTHBIE OINEPAlMOHHBIC CUCTEMBI JIJIsi
opopMIIEHUSI U PENAKTUPOBAHUA TEKCTOBBIX JIOKYMEHTOB; HCIOJb30BaTh
pasinuHbie TpapuyecKkre peJakTophl IJis1 MOCTPOCHUS TpauKoB, N300paKEHUN U
YEPTEXKEH;

® pellaTh THUIOBBIE 3aJa4M, CBA3AHHBIE C OCHOBHBIMHU pa3feiaMy XUMHUYECKOU
TEXHOJIOTUH, UCIIOIh30BaTh (PU3NYECKUE U XMMHUYECKHE 3aKOHBI MPHU aHAIU3E U
pEIIEHNUH BOMPOCOB, CBSI3aHHBIX C MTPOPECCUOHATILHON JIEATEIbHOCTBIO;

® BBHITIOJTHATH OCHOBHBIC XUMHUYECKUE OIEPALIMH, ONPEIETATh TEPMOIMHAMUYECKHEC
XapaKTePUCTUKU XUMUYECKUX PEaKIMil U PaBHOBECHBIC KOHIICHTpAI[MU BEIIECTB,
MCIIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKHUE CIIPABOYHbIC
JIAHHBIC U KOJIMYECTBEHHbIC COOTHOILICHHUSI HEOPTaHUYECKOW XUMHU MPU PEIICHUN
npodheCCHOHANIBHBIX 33/1a4;

e BBIOpaTh METOJ pEHICHUS AaHAJIUTHYECKOM 3a7ayd KaueCTBEHHOIO W
KOJIMYECTBEHHOTO aHAJIN3a PA3JIMYHBIX XUMUYECKUX COCTUHEHUN U MEXaHUYECKUX
CMecCeH;

Bnaoems:

® METOJIaMH MIPOBEACHUS (PU3MUECKUX U3MEPEHUM, METOIaMU KOPPEKTHOM OIIEHKH
MOTPENTHOCTEN TP MPOBEECHUHN (PU3UIECKOTO IKCIIEPUMEHTA,;

® TCOPETUUYECKUMH METO/IAMU OMMCAHUS CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB Ha
OCHOBE 3JJICKTPOHHOTO CTPOCHHMS MX aTOMOB M IMOJOKEHUS B MEPUOAUYECKON
CUCTEME XMMUYECKHUX JIEMEHTOB, SKCIIEPUMEHTAIIbHBIMUA METOJIAMU OTIPEIEIICHHUS
(U3UKO-XMMHUYECKUX CBOMCTB HEOPTAaHUYECKUX COCTMHCHHI,
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® HaBBHIKAMHU TPOBEJCHHUS CAMOCTOATEIBHBIX pAcUYéTOB H IMPOCKTHPOBAHHSI
Pa3TUYHBIX MEXaHHMUYECKUX YCTPOUCTB U U3ACIUH.

B pe3ynbrare 0cBOSHUS NUCIMIUIUH (MPePeKBU3UTOB) 00yJaeMbIil JOHKCH
o0nanaTe OmpeAcnéHHBIMA KOMITIETEHIIUSMU. B 4acTHOCTH, 00y4YaeMblil TOJKEH
00J1a/1aTh:
® KyJIbTYypOH MBIIUICHHUS, CIOCOOHOCTBIO K 000OIICHNIO, aHAIHN3Y U BOCIIPHUSITHIO
nH(OpMaIH, TOCTAHOBKE TICJIA U BBIOOPY IMyTeH €€ TOCTHIKEHUS;
® YMEHHUEM JIOTUYECKHA BEPHO, APTYMEHTHPOBAHO, KOPOTKO H SICHO CTPOUTH YCTHYIO
U MACHbMEHHYIO PeUb, CITOCOOHOCTHIO JIOTHYECKH MPABHIBHO 0()OPMHUTH PE3YIbTATHI
MBIILJICHUS;
® HCMOJB30BaTh OCHOBHBIE MOJIOKEHUS U METOJAbl COIMAIbHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYYHBIX M HSKOHOMHYECKHUX HAyK MpPU PEIICHUU COLMUATIBHBIX H
npo¢eCCUOHANIBHBIX 33]1a4;

e pabotath ¢ uHGopMaIKeld B IT00ATBHBIX KOMIBIOTEPHBIX CETAX;

® [TIOHUMATh POJIb OXPaHbl OKPYKAIOIIEH CPEbl U PAIIMOHATIEHOTO MCIIOIb30BAHMUS
MPUPOIHBIX PECYPCOB JIJISl PA3BUTHSI U COXPAHCHHMSI [IMBUITH3AIINN;

® BJIaJICTh OJHUM M3 WHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HIKE PA3TOBOPHOTO;

® UCMOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3MUECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIISCTBA IS
MOHUMAaHUS OKPY’KAIOIIET0 MUPA U SBICHUN TTPUPOJIHI;

® CIOCOOHOCTBIO ¥  TOTOBHOCTBIO  HCIOJB30BaTh  OCHOBHBIC  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUIMH B CBOEH NpodeccHoHaTbHOM NeaTebHOCTH,
MIPUMEHSTH METOIbI MATEMATHICCKOTO aHATN3a K MOJICTTUPOBAHHMS, TCOPETUICCKOTO
U DKCIIEPUMEHTAILHOTO MCCIICIOBAHNS;

® HCIIOJIh30BaTh 3HAHHWSI O CTPOCHHH BEIIECTBA, MPUPOJC XMMHYCCKOW CBS3U B
pa3sMUYHBIX KJIAacCaX XUMHUYECKUX COCJAMHEHHWM I TOHUMAHHS CBOMCTB
MaTepHaIOB U MEXaHW3Ma XUMHUYECKHUX TIPOIIECCOB, MPOTEKAIOIINX B OKPYKAFOIIIEM

MUpE;
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® [IOHMMATh CYIIHOCTh W 3HaueHWE HWH(GOPMAIIMM B Pa3BUTHU COBPEMEHHOTO
WH(pOPMAITMOHHOTO O0IIEeCTRA;
® OCHOBHBIMH METOJaMH cOOpa H TIOJYYCHHS, XpaHCHUS U IepepabOTKH
nH(OpMaIMU, UMETh OIPEACIIEHHbIE MPOPECCHOHAIBHBIE HAaBBIKM PAOOTHI C
MIEPCOHAILHBIM KOMITBIOTEPOM;
® HCIOJB30BaTh HEOOXOJWMBIE HOPMATHUBHBIE JOKYMEHTBHI TI0O Ka4eCTBY

CTaHdapTU3alllud U CCpTI/I(bI/IKaHI/II/I B CBOCH HpO(i)E?CCPIOHaJILHOfI ACATCIBHOCTH

3. TpeGoBaHus K pe3yibTATAM OCBOCHMS IUCIUIINHBI.
B mponecce OCBOEHMS AUCHMILIMHBI y CTYJIEHTOB DPa3BHUBAIOTCS CIEAYIOLIHE
komnereHuuu: OIIK-4, OIIK-4.1, OIIK-4.2.
OIIK-4 — cnocobeH HaXOIUTh ONTUMAJIbHbIE PEIICHUS MTPU CO3AaHUU TPOAYKIIUH
C y4eToM TpeOOBaHMN KayecTBa, HAJIEKHOCTH U CTOMMOCTH, a TaKKE CPOKOB
UCIIOJTHEHU S, 0€30MIaCHOCTH KU3HEACATEIbHOCTH U SKOJIOTUYECKOM YHCTOTHI
OIlIK-4.1 — CnocobeH HaxoOuTh ONTHUMAJbHbIE PELICHHS MpPU CO3JaHUU
NPOAYKLHH C yUETOM TpeOOBaHUM KauyecTBa, HAJEKHOCTH U CTOUMOCTHU
OIlK-4.2 — Bmameer cmoco0aMu HAaXOXJIEHHUS ONTUMAIBHBIX pEHICHUN TpH
CO3JaHUM MPOIYKIUHU C YYETOM TpeOOBaHMI KauecTBa, HAJKHOCTU U CTOUMOCTH,

a TaK)KC CPOKOB HCIIOJIHCHHA, 0e301acHOCTH KU3HCACATCIbHOCTH U AKOJIOTUYECKOM

YHUCTOTHI
Ne Kon Conepxanue B pesynbrare n3ydeHuys1 IUCHMIUTMHBI 00Yy4arOImecst
/i | KOMIIE | KoMIieTeHIu (v | AO/DKHBL
- ee acTy) 3HaThb YMerb Brnaners
SHIMH
1 2 3 4 5 6
1 |OIIK«<4|I'oroBHOCTE K OCHOBHEIE I loms30BaTsCst Hcnonan3oBath
HCIIOJIb30BAHUIO KOMITBEOTEpHBIE 0a3bl | MpaBiwiaMi KOMIIBIOTEPHBIE
OCHOBHBIX (I)I/I3I/IKO— JAaHHBIX O CTPOCHWH U | TIOCTPOCHUA porpaMmaI 1L
XUMHYECKHX, CBOICTBaX XUMAYECKUX (DOPMYIT, | TTOCTPOCHUS
MAaTEeMAaTUUYCCKHUX H| OPraHnvCCKUX rpa(bm@B, 'IaﬁJ]I/H_I C|XUMHNYCCKUX nu
HMHBIX CCTCCTBCHHO- COG,I[PIHC}IPIﬁ, HCTIONTIE30BAHNEM CTEPCOXUMUYCCKUX
HAy4HBIX IIOHATUN H|BKJIIOYAsA COOTBEICTBYIOIMX | (hopMyIT
METOJIOB TIPH PEIICHNH | XUMHYECKHUE KOMITBEOTEPHBIX OpPTaHNYECKHUX
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npodeccHoHANBHBIX | Tpadmueckue W 3D |mporpamM, B TOM|COSAMHEHUMN u
3a1a4. KOMIIBIOTEPHBIE 9HCTie U CORTAHYES | IPYTHX BHUJIOB
TIPOTrPaMMBbI KOMITHFOTEPHBIX WJUTFOCTPATUBHOTO
IPE3CHTALMIAL Marepuaa.
2 |OIIK- |cnocoOHOCTH K | YCTpOicTBO Paboram Ha|Bmagers 3HaHmIMM
npoecCHOHATLHOM | anmaparypbl JUJTs1 | COBPEMEHHOM TIPOBE/ICHHST TIPOLIECCOB
4.1 JKCIUTyaTaIlluu TIPOBEICHUS 00OPYZIOBAHMN M C | AKCTPAKIIVIH,
COBPEMEHHOTO TUIPOTMHAMHUYCCKHX | TIPHOOpaMK, aicopOly,  CYIIIKH,
o0opyoBaHUs M|.  TCIWIOBBIX M |CBBAHHBIMUA C| KpUCTATTM3ALIVIY, a
pudopoB B |MacCOOOMEHHBI3X | HAIPaRICHHEM 1| TaKOKe
COOTBETCTBUU ¢ |TporieccoB npodpriem KPHUOTEXHOTIOTVIN
HaIpaBJICHUEM u TIO/TTOTOBKH
npoduiem
ITOATOTOBKH
3 |QOIIK- |TOTOBHOCTb K | OCHOBHEIE Paccuvrats Hcnons3oBaTh
HCTIOJIb30BAHUIO TIPVHIIMIBL  TEOPHH | OCHOBHBIC NPUHIUIE  TCOPHH
42 METOIOB MOI00HsI,  CIIOCOOBI | XapaKTEPHUCTUKH nooous u
MaTeMaTUYeCKOro  |MareMaTHyecKOro  |TMPOMBIIUICHHBIX KOMITBIOTEPHBIE
MOJICIIMPOBAHUS MOJICJTMPOBAHKS  JIJIs1 | aIaparoB JUTsI| TIPOrpaMMBbI JUTS
MaTepuasioB U [pacyera armaparyphbl | TIPOBEICHS pacyeroB
TEXHOJIOTHYECKUX  |B  IPOMBIILICHHBIX | IPOLIECCOB MIPOMBIIIIICHHBIX
MPOIIECCOB, K | TEXHOJIOTHYECKUX | SKCTPAKLIVIH, TEXHOJIOTHYECKUX
TEOPETUUECKOMY Tporieccax a7icopOLK,  CYILIKH, | [TPOLIECCOB
aHAIN3y u KPUCTAUTT3AIH,
AKCIICPUMEHTAIBHON TAKOKS
MPOBEPKE KPHOTEXHOTIOTHIHL
TEOPETUIECKUX
THUIIOTE3
B pe3ynbprare 0CBOCHMS JUCHUIIIIMHBI CTYJICHT JTOJIKEH:
3namb:

¢ OCHOBBI TCOpPHUH IIEPCHOCA UMITYJIbCA, TCILJIa U MACCEHI;

® OCHOBHBIC IPHUHOHIIBI MAaTCMATHUYCCKOI'0 OIMCAHMA IIPOLCCCOB M aIlllapaToB

XUMHUYCCKHUX TeXHOHOFHﬁ, OCHOBHBIC IIPHHOMUIIBEI WM MCTOAbI MOICIHPOBAHUA

XHUMHKO-TCXHOJIOTHYCCKUX IIPOLHCCCOB, BKIKOYAA MATCMATHYCCKOC H (I)I/ISI/I‘—ICCI(OC

MOJICJIMPOBAHUE, B TOM YUCJIE OCHOBBI TEOPUH O0OOIEHHBIX IEPEMEHHBIX;

® OCHOBHBIC (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IC H TCPMOANHAMUYCCKHUC CBOMCTBA )KHHKOCTCﬁ,

ra3os, TBépI[BIX TCJI, OCHOBHBIC MCTOAbI X OIIPCACICHUA 1 pacqéTa;

¢ TCPMOAWMHAMUYCCKHUE OCHOBEI ITPOMECCCOB CXKATHUA I'a30B, HASHAYCHUEC ITPOICCCOB

CKaTHsl, MPUHIUITAATIEHBIE YCTPOUCTBA M MPUHIIUIIBI pa00THI KOMIIPECCOPOB;

¢ OCHOBBI TCOPHUH IPOLICCCOB TCILJIO- U MAaCCOIICPCHOCA,
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® [PUHIUIBI COCTABJICHUS TEIJIOBBIX OalaHCOB, METOJMKH pacyéTa CTaTUKU U
KHUHETUKH MTPOLIECCOB TEILIO- U MACCOIIEPEHOCA, BKIIFOUAS PACUETHI ABUKYIINX CUIT
Y CKOPOCTHU MTPOTEKAHUS IPOLIECCOB;

® OCHOBBI TEOpPUHM IMPOIECCOB MAaCCONEPEHOCa B CHCTEMAaX CO CBOOOJHOW H
HEIMOJABW)XHOW MOBEPXHOCTHIO KOHTaKTa (ha3, BKIIIOYAsk MPOLIECCHl MAcCONEpeHoca
MOJICKYJISIPHOM M KOHBEKTUBHOM auddy3ueit;

® OCHOBHBIC 33J]a4l CTATUKU MAacCCOOOMEHHBIX MPOIECCOB, BKJIOYAs MPUHIUIIBI
COCTABJICHUSI MaTepUaJIbHBIX OaJaHCOB, OCHOBHBIEC 3aKOHBI U PACUET Mex(pa3HOTO
TEPMOIMHAMHYECKOTO PABHOBECHSI, IBHIKYIIIMX CHJI IPOLECCOB;

® OCHOBHBIE 33aJ]a4yl M METOJbl pacy€Ta KUHETUKH IPOIIECCOB MaccOIlepeHoca,
BKJIFOYAs paCYEThl OCHOBHBIX KUHETHUECKUX ITOKA3aTEIEN POLECCOB;

® IPUHIMIHAIBHOE YCTPOUCTBO MacCOOOMEHHBIX alnapaToB, OCHOBHBIE METO/bI U
IPUHLIUIIBI UX IPOEKTHOTO pacyéTa; MPUMEHEHUE METOI0B [10100MsI IPU PELLIEHUH
MPaKTUYECKUX 3a]1a4 MACCOOOMEHHBIX IIPOLIECCOB;

® OCHOBHBIE METOJbl pacuéra JUameTpa U BBICOTHI KOJOHHBIX MacCOOOMEHHBIX
anmnaparos;

® OCHOBHbIE CIOCOOBI ONTHUMM3aUMKW W MYTH TNOBBILIEHUA 3(PPEeKTUBHOCTU
MacCOOOMEHHBIX MPOLECCOB;

Ymemes:

® ONpeaensiTh W  pacCUUThIBaTh  OCHOBHbIE  (DU3MKO-XUMUYECKHE U
TEPMOJIMHAMUYECKUE CBOMCTBA )KUAKOCTEN U Ta30B;

® ONpPENENATh U PACCUUTHIBATh T'MAPOJUHAMUYECKHE XAPAKTEPUCTUKHU JIBHIKECHHS
XKUIKOCTEHN M ra30B; TEIIOBbIE 1 MACCOOOMEHHBIE MPOLIECCHI

® PacCUUTHIBATh TMIPABIMYECKUE COMPOTUBIICHUS MPOCTEUIINX TPYOOIPOBOIHBIX
TUIPABINYECKUX CHUCTEM M OCHOBHBIX XHMHKO-TEXHOJIOTMYECKUX amnmnaparos,
OCYILECTBISAThH MOAOOP HACOCOB U BEHTHJIATOPOB ISl IEPEMEILIEHUS KUAKOCTEN U
ra3os;

® [IPOBOJHTH AKOHOMHUYECKUN aHAJIM3 XUMHKO-TEXHOJIOTHYECKUX CHUCTEM,
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® [IPOBOAUTH PACUYETHl OCHOBHBIX XapaKTEPUCTUK PA3JIMYHBIX TEIUIO- U
MacCOOOMEHHBIX  MPOIIECCOB, BKJIIOYash TEIUIOBBbIE HArpy3ku TeIUIO- U
MacCOOOMEHHBIX anmnapaToB, IBUKYIIUE CUIIBI MPOLECCOB, KOAPHUIIMEHTOB TEIIIO-
Y MacCOOTJA4M U TEIUIO- U MacCONEPEIAYH;

® IPOBOJUTH TEIJIOBOM M KOHCTPYKTHBHBIM pacy€Thl XMMHYECKOW aIIapaTypbl
Pa3IMYHOrO HA3HAYEHU S, IPOBOJIUTH UX MIOBEPOYHBIE PACUETHIL;

e 1oA0MpaTh HOPMAJIM30BaHHBICE BApPHAHTBl  KOHCTPYKUMWA  TEIJIO- U
MacCOOOMEHHBIX aMMapaToB Il pEIICHUS] TIPAKTUYECKUX 3a]1a4;

® BBINOJHATH TEXHOJOTHYECKHE pacdy€Tbl C MOAOOPOM HOPMaIM30BaHHBIX
KOHCTPYKIIMH  KOHTAaKTHBIX  YCTPOMCTB  JUIsl  TNPOBEAEHUS  HaumbOoJee
pacnpoCTpaHEHHBIX MAacCOOOMEHHBIX IIPOLECCOB, TaKHX, Kak abcopOuus Hu
JecopO1ys, IEpPEeroHKa U peKTU(UKALINS,

® IPUMEHATh BBIYUCIHUTENBHYI0 TEXHHUKY [ BBINOJHEHUS MPOEKTHBIX 3aj1ad,
CBA3aHHBIX C MPOEKTUPOBAHUEM AaNmaparoB JUisl MPOBEAEHUS XHUMHKO-
TEXHOJIOTHYECKHX MPOLIECCOB TEIJIO- U MAaCCONEPEHOCA.

Bnaoemow:

® HaBBIKAMU MPOCKTUPOBAHMS MPOCTEUIIMX THUIIOBBIX AaNlapaToB XWUMHUYECKOU
IPOMBIIIUIEHHOCTH, BKJIIOYAs COCYAbl M ammapaTbl JJis1 XpPaHEHUs >KUIKOCTEH U
ra3oB, TPyOONpPOBOAHBIE THAPABIMYECKHE CHUCTEMBI C MOAOOPOM HACOCOB U
BEHTWJISITOPOB, a TaKkXXe THAPOMEXaHUYECKOe O0OpyIOoBaHME AJisl pa3/esieHus
HEOJHOPOHBIX CUCTEM;

® HaBBIKAMH MPOEKTHUPOBAHUS TEMIOOOMEHHOTO OOOpYAOBAaHMS W alllapaToB IS
MPOBEICHHS] MAaCCOOOMEHHBIX MTPOLIECCOB;

® METOAAMHU ONTUMHU3ALNU PEKUMHO-TEXHOJOTUYECKUX MMapaMeTPOB MPOBEICHUS
TUNOBBIX ~ XMMHKO-TEXHOJIOTMUECKUX MPOLECCOB U PabOThl XUMHUYECKOTO

00opyaOBaHUSI.

4. Conepxxanme ¥ CTPYKTYpPa AU CHUIIHHBI

Coneprxanue pa3iesioB JUCHUUILTHHBI
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B Ttabmume 1 nmnpuBOAMTCS omMCaHWE COAEp)KAHUS  JTUCHUIUIMHBL,

CTPYKTYPUPOBAaHHOE IO pasfeiiaM, C yKa3aHHEeM M0 KaKIOMY pasneiny (OpMbI
TeKyliero KoHtpousisi: gomaimnHee 3amanue ([3), xommokBuym (K), pyOexHbId

koHTpoJb (PK).

OO6m1as TpyI0€MKOCTh AUCIUTIIMHBI COCTABIIsACT 4 3a4eTHbIC ¢AUHUIEI (144 4.).

Ta6auua 1. Conepxanve JUCUUIUIIMHBI «/{ONOIHUTENBHBIE ITIaBbl IPOLECCOB U
anrapaToB XMMUYECKOU TEXHOJIOTUN», IEPEUEHD OLICHOYHBIX CPEACTB U

KOHTPOJIMPYEMBIX KOMIIETEHIINI

Ne Conepxanue paszuena Koz ®opma
pa | Haumeno KOHTPOJIMPY | TEKyIler
31 BaHUE eMoit o
()1 pasaciia KOMIICTCHIIN KOHTPOJI
a H A
1 | OcHOBH | XapaKTepHCTHKA nponeccos | OIIK-4, | [I3, K,
bIE Macconepenaun. CrnocoOsl Beipaxenus | OIIK-4.1, | PK
3aKOHOM | cocTaBa (a3. @DazoBoe paBHOBecue. | OIIK-4.2
epHocTH | MarepuanbHblii  0ajaHC  MPOLIECCOB
Maccoob | Maccorepeaayu. Paboune JIMHUH.
MEHHBIX | MouekynsipHas mudy3us u
IIpoLecC | KOHBEKTUBHBIN MTEPEHOC.
OB HuddepenmansHoe YpaBHEHHE
KOHBEKTUBHOM JU(Py3un. MexaHu3Mbl
MPOLIECCOB MAacCOMepeHoca. Y paBHEHUE
Maccootnayu. [logo6Hoe nmpeoOpa3zoBaHue
b depeHnnanbHbIX YpaBHEHUI
Maccomneperoca. Kputepum  mnomoOus
¢ dy3noHHBIX TporeccoB. O000IIEHHOE
(KpuTepuaibHOE) ypaBHEHUE.
2. | OkcTpak | OkcrparupoBanue. Cxemsl u anmapatel | OIIK-4, | I3, K,
A AKCTPAKIUOHHBIX  ycTaHOBOK. Pacuer | OIIK-4.1, | PK
npoiiecca 3kcTparupopanus TBepasix Ten. | OIMK-4.2
OkcTparupoBaHue xuakocted. dazoBoe
paBHOBecue. CTaThka 3KCTparupoBaHUS.
TpeyronbHbie u PSMOYTOJILHBIE
IAarpaMMBbl. Anmnaparypa
HKCTPAKIIMOHHBIX YCTAaHOBOK.
3. | Ancop6 | AncopOuus. Cratuueckas u| OIIK-4, |13, K,
U JMHAMHUYECKasi aKTUBHOCTH ajcopOeHToB. | OIIK-4.1, | PK
N3otepma azcopOoIu. N3otepma | OIIK-4.2
azcopOoIuu. Macconepenaya npu
agcopOumu. Cxema W  anmaparypa
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aZIcCOpOLIMOHHBIX  MporeccoB.  Pacuer
azcopOepoB MEPUOAUICCKOTO ICHCTBHUS.

Cymika

Cymika. Cratuka cymku. AOCOiOTHAsS U
OTHOCHUTENbHAs BJIKHOCTD rasa.
Huarpamma I-X cOCTOSIHHUSL BJIAXHOIO
BO3ayxa. MarepuanbHbld Y TEIUIOBOU
OamaHT BO3/TYIITHOM CYLIHIIKH.
Omnpenenenue YAEIBHOTO pacxona
BO3/lyXa W TeIula NOo Juarpamme I-x.
BapuanTsl nponecca CyImku.

Cymka. Kunernka cymku. CkopocTh
CYWIKH TPHU MOCTOSSHHOM M TNEPEMEHHOM
BJIArOCOJICPKAHUU CYIIWIIBHOTO arcHTa.
KoHcTpyKiuu cymmiok

OIIK-4,
OIIK-4.1,
OIIK-4.2

A3, K,
PK

Kpuorex
HOJIOTHUS

OcHOBBI KPUOXUMHUH. [Tosryuenue
UCKYCCTBEHHOro xonozaa. ®dusnueckue
OCHOBBI INOJTY4CHHSI HU3KUX TEMIIEPATYp. S-
T  numarpammbl.  Paboume  BemecTBa
XOJIOJWJIBHBIX MallMH U XJIAJOHOCHTEIH.
Cxembl XOJIOIUIIbHBIX MaIlIHH.
AOGCOpPOIIMOHHBIE XOJIOAWIIBHBIE MAIUHBI.
OkcTpakius B cxxmkeHHOM CO,

OIIK-4,
OIIK-4.1,
OIIK-4.2

13, K,
PK

HNonuHbIN
o0MeH

DU3NKO-XUMHUCSCKHE OCHOBBI
HOHOOOMEHHBIX IPOIECCOB: KATUOHHBIN U
aHUOHHBIH OOMEH, paBHOBECHE IIPH
HOHOOOMEHHBIX  mporeccax.  OOmue
CBEJICHUS O KHWHETHKE HOHHOTO OOMEHa.

OIIK-4,
OIIK-4.1,
OIIK-4.2

A3, K,
PK

Kpucran
M3anus

Omnpenenenue npoiecca KpUCTauIU3auu
U MPAKTUYECKOE MPUMEHEHUE MTPOLIECCOB.
TepmoauHaMuka paBHOBECHS npu
KpUCTAJUIM3allMU B KUJKUX PAacTBOpax U
JuarpaMMbl paBHOBECUs MexAy (azamu:
ap-KUAKOCTb-TBEPIOEC TeJO.
MarepuanbHblii W TEIUIOBOM OanaHChl
npolecca KpUCTAIN3ALNH.

OIIK-4,
OIIK-4.1,
OIIK-4.2

/3, K,
PK

Mem6pa
HHBIC
METOJIbI
paszzaene
HUS

OU3NKO-XUMUYECKUE OCHOBBI MPOIIECCOB
MacCCOIEPEHOCca YePe3 MOIYITPOHUIIAEMbIE
MEePETOPOIKH. Knaccudukanms
MeMOpaHHBIX  TpOIEeccOB  (OOpaTHBIN
oCMOC,  yabTpadwibTpamus,  JIUAIU3,
anekTpoauanus u np.). IIpaktuyeckoe
NPUMEHEHHE MEMOpaHHBIX IPOIIECCOB
pas3zielicHrs B COBPEMEHHONM XUMHYECKOU
TE€XHOJIOTUU

OIIK-4,
OIIK-4.1,
OIIK-4.2

13, K,
PK
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CTpyKTypa IMCHUILTHHBI «/|0MOTHUTEIbHbIE TJIaBbI POLECCOB H
annmapaToB XUMHYECKOH TEXHOJIOT U
Oo6mas Tpynoémkocts S 3.e. (180 uac)

Tabauua 2.
Bua pabotsl Cemectp BCETO
2
OO0mas Tpy10eMKOCTh B 3.€. 5 5
OO0masi Tpy10eMKOCTD B 4. 180 180
KonrakTHas padora: 68 68
Jexyuu (J1) 16 16
IIpakxmuuecxue 3ansmus (113) 32 32
Jlabopamopnwvie pabomut (JIP) - -
CamocrosiTeibHas padoTa: 85 85
[ToBTOpEHNE OCHOBHBIX 3aKOHOMEPHOCTEM 5 5
11 Py3MOHHBIX MPOIIECCOB
[ToaroroBka K JICKIMSAM, KOJUIOKBUYMaM U 53 53
MPAKTUYECKUM 3aHATUSM (ITpopaboTKa y4eOHOro
MaTepHaia 1o KOHCIEKTaM JIEKIUA U yaeOHOH
JUTEpaType
Pemenue 3a1a4 1 yrpa)xHEHUN 110 TEMaM JICKLIUU 11 11
HNonnserii oOMeH 4 4
Anmnapatypa Ui TpOBEAEHUS IpoLecca 4 4
pekTudUKauu
Anmnapatypa Juisi IpOBEAEHUS Mpolecca 4 4
HKCTPAKIINH
Anmnapatypa Juisi TpOBEAEHUS MPoLecca CyIIKH 4 4
IToaroroBka u caava 3K3aMeHa 27 27
Bua uTOroBoro KOHTpoOJIA (3a4er, IK3aMeH) JK3aMeH | JK3aMeH

4. 1 J/lekyuonnvie 3anamus

Taoauna 3.

No

Tema
n/n
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Ilenv u 3a0auu u3yuyenusa memovi: OcHOBHBIE 3AKOHOMEPHOCMU
MaccooOMeHHbIX npouyeccos. XapakTepucTuka POLIECCOB
macconepenaun. Crioco0Obl BeIpakeHus cocTana (pa3. @azoBoe paBHOBECHE.
MarepuanbHblid  0ajaHC MpPOIIECCOB Maccomepenadu. Pabouue JWHUU.
MonekynsapHas b dy3us u KOHBEKTUBHBIN nepeHoc.
JuddepenmanbHoe ypaBHEHHE KOHBEKTUBHOM nuddy3un. MexaHu3Mbl
MPOLIECCOB  MaccomepeHoca. YpaBHeHHEe MaccooTaauu. Ilomobnoe
npeoOpazoBanue aud@epeHInaNbHbIX  YpaBHEHUI  MaccorepeHoca.
Kputepun mnomgobuss  nuddysuonnsix  mpoueccoB.  O06006meHHOE
(KpuTepuanbHOE) ypaBHEHUE

Kuokocmnaa  Ixkcmpaxyusn.  Kpatkue  cBegeHus 4 oOmias
XapaKTEePUCTHKA MTPOIECCOB IKCTPAKIINH B CUCTEMAX KUIKOCTh-KUAKOCTb.
PaBHOBecue B cucreMax XUAKOCTb-KHUAKOCTb, U30TE€PMbI IKCTPAKIUU U
TpeyrojbHblE 1UarpaMMbl. MaTepuaabHbIi OajaHC Mpolecca JKUIKOCTHON
HKCTPAKIMU M OCHOBHBbIE KHHETHYECKHME 3aKOHOMEPHOCTH Ipoliecca.
CriocoObl IPOBEAEHMS SKCTPAKLUMU U OCHOBHBIE THUIbI 3KCTPAKIIMOHHBIX
annapatoB. [IpUHIMIBI TEXHOJIOTUYECKOT0 pacyéTa SKCTPAKTOPOB.

Ilenv u 3a0auu u3yuenus memovi: Maccoobmennvie npoueccol 6
cucmemax  HcUOKOCMb-meépooe:  aocopouus, UOHHBLL  00OMEH,
pacmeopenue u Kpucmanauzayusa. OOUIME CBEIEHUS O MPOLECCaX C
ydyacTueM TBEPAOW (a3bl: OCHOBHBIE 3aKOHOMEPHOCTH ITPOIIECCOB
MacconepeHoca B TBEPAOM W BHEIIHEH ¢azax, ypaBHeHUs nupdy3uu u
MacCOOTJa4yu. Y paBHEHHE MaCCOMPOBOIHOCTH.

Aocopoyuna. HazHaueHHE W TNPAKTUYECKOE IPUMEHEHHE MPOLECCOB
aacopOmu. OCHOBHBIC TPOMBIIICHHBIE aJIcCOPOCHTHI. TepMoanHaMHuKa
paBHOBecuss mpu ajacopOuuu. MarepuanbHbli OajaHC W OCHOBHBIC
KMHETUYECKHE 3aKOHOMEPHOCTH TpoIiecca aacopOrmu. XapaKTepUCTUKU
HEPABHOBECHOM a/IcOpOLIUU.

YeTpolicTBO W OpUHIMNBL  paOOThl  aJCOPOITMOHHBIX — aNMapaToB:
afgcopOepbl C HEMOJBMXKHBIM  CJIOEM  aJCcOopOeHTa, ajacopoepnl ¢
TICEBJIOOKMKEHHOM ciloeM azacopOeHTa. OCHOBHBIC 33a/1a4M U MPUHIIUIIBI
MPOBEJICHUSI TEXHOJOTHYECKOro pacuéta ancopOepoB. lecopOuus,
OCHOBHBIE 33J1a4l U METOJIbI TPOBEACHUS MpoIiecca.

Honunvui  oo6men. DU3NKO-XUMHUYECKHE OCHOBBI  HMOHOOOMEHHBIX
IOpOLIECCOB: KATHOHHBIA YW AHUOHHBIA OOMEH, paBHOBECHE IMPHU
MOHOOOMEHHBIX Tporeccax. OOIMe CBENEHHS O KHHETHKE HWOHHOTO
oOMeHa.

Ilenv u 3a0auu uzyuenuna memot: Pacmeopenue ¢ cucmeme sncuoxocms -
meépooe. OrpefeieHUEe W TMPAKTUYECKOE TMPUMEHEHUE ITPOILIECCOB
pPacTBOpPEHHUS, OCHOBBI KHHETHKHA IPOILIECCOB PACTBOPEHUS: OCHOBHOM
3aKOH KUHETHMKH pactBopeHus lllykapéra, cCKOpocTh M BpeMs MOJHOTO
pacTBOpEHHMs,  MaTrepuaiabHBI  OamaHc  mporecca.  [Iporeccs
AKCTPArupoOBaHUS U3 TBEPIOTO Tella: CTPYKTYypa TBEPIBIX T€N U MEXaHU3M
pOLIECCOB  M30MPATETHLHOTO  PACTBOPEHUS, KHUHETUKA MPOLECCOB
OKCTPAarMpoOBaHUs, BHYTpU- W  BHEHMIHEAU(P(DY3UOHHBIE  PEXHUMBI
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sKcTparupoBanus. OCHOBHBIE CMOCOOBI W amnmaparypHoe ogopMIIeHUE
IIPOLIECCOB AKCTPArUpOBAHUS U PACTBOPEHUS: KapyCeIbHbIE U KOJOHHBIC
HKCTPAKIIMOHHBIE annapaTthl, 3KCTPAKTOPHI CIIOEBOTO TUIIA U JIP.

Ilenv u 3a0auu usyuenus memwl: Kpucmannuzayua. OnpenencHue
nporecca KpUCTAUIM3AaUUA M TMPAKTUYECKOE IMPUMEHEHUE IPOLECCOB.
TepMoarnHaAMUKa PaBHOBECHS IIPU KPUCTAIUIM3ALMHU B )KUJIKUX PACTBOpPAX
W ArarpaMMbl paBHOBECHsI MEXIy (pazaMu: map->XKUIAKOCTh-TBEPOE TEIIO.
MarepuanbHblii W TEIUIOBOW OalaHChl TMpoIlecca KPUCTATUIU3ALNU.
OCHOBHBIE KMHETHYECKHE 3aKOHOMEPHOCTH IpOLiecca KPUCTAUIA3ALUU:
YPaBHEHMS MACCOOTJAa4d W MAacComepenadd, CKOPOCTh Ipolecca
KPHUCTAJUIN3ALIAH.

Lenv u 3a0auu uzyyenus memot: Cywka. OnpenieieHue mporecca CyukH,
oOlasi XapakTepUCTHKa TIpolecca M 00JacTH NpUMEHEHHs. MeTobl
cymikd. OCHOBHBIE 3alau¥l CTaTUKU W KUHETHKHU Tpolecca. JluHaMuka u
TEXHOJIOTHUS TIpoliecca CYIIKM BIaXHBIX MarepuainoB. Kiaccudukanms
IIPOLIECCOB CYLIKH.

CrocoObl  CyIIKM BIIQXHBIX MaTEpHalOB: KOHBEKTHMBHAs  CYIIKa,
cyOJMMaIMoHHas CyIlKa, paJuallioOHHasl CYIIKa, CYIIKa TOKaMHU BbICOKOM
YacCTOThI, CYIIKa CO CIYTHHUKOM, KOMOMHUpPOBaHHbIE crocoObl. CTaTuka
MPOLECCOB CYIIKH. OCHOBHBIE XapAKTEPUCTUKH BIIAXKHBIX MATEPUATIOB KaK
00BEKTOB  mpolecca  BbicymuBaHus:  Kiaccudukamuss — BIaKHBIX
MarepuasioB, (POPMBI CBSI3U BJIard € TBEPJBIM MaT€pUaOM, OCHOBHBIC
BBl Biaru. PaBHoBecue (a3 mpu cymike. J[BUXKYIIUME CHIIBI MPOLIECCOB
nepeHoca Biiaru BO BHyTpU-TU(PPy3nOHHON U BO BHEIIHE-TUDPY3HOHHON
o0nacTsX mpolecca CyIMIKH BIAXHBIX MarepuanoB. (OCHOBHBIE
TEMI0(PU3NYECKUE CBOMCTBA BIAXKHOTO BO3/yXa, JUarpaMMa COCTOSHUS
BJIQXKHOTO BO3ayXa PaM3mHa M €€ HCHOJb30BaHUE B MPAKTUUYECKUX
pacuérax. MaTepralbHBIM U TEIJIOBOM OajlaHC Iporiecca KOHBEKTHUBHOM
cymiku. MaeanbHas U peanbHas KOHBEKTHUBHas cymiuika. OCHOBHBIE
CIIOCOOBI KOHBEKTUBHOI'O npoiecca CYIIKH 151 pacuér
MPOLIECCOB CYIIKM MO AuarpaMme Pam3uHa: mpocrtas cylika, CyIiKa ¢
MPOMEXKYTOUHBIM TMOJOTPEBOM BO3/yXa MO 30HAM, CyIIKa C YaCTUYHOU
pPELUUPKYJIISIHE 0TpaObOTaHHOTO BO3AyXa.

Ienv u 3aoauu uzyuenusn memwvt: Cywika. OCHOBHBIE KHHETUYECKHUE
3aKOHOMEPHOCTH Tpoliecca CYIIKH: KPUBBIE CYIIKH M KPUBBIE CKOPOCTH
MpOIECCa, YPAaBHEHUE MAcCOMEPEHOca MPU CYIIKE, MNPOIOJIKUTEIBHOCTh
npornecca. OCHOBHbBIE BOITPOCHI TEXHOJIOTMH MPOIIECCOB CYIIKH, KaUe€CTBO
BBICYIIICHHBIX MaTepraioB. OCHOBHbBIE KOHCTPYKIIMH U TPUHITUIIBI PAOOTHI
KOHBEKTUBHBIX CYIIWJIBHBIX alllapaTtoB M OCHOBHBbIE 3KOHOMUYECKHE
MOKa3aTelid WX JKCIUTyaTalluh: CYIIWJIKM C HEHNOABUXHBIM WU
JOBIKYLIMMCS TIOTHBIM CJIOM MaTepualia, CYIIUJIKH C MepeMeIIMBaHEM
Martepuala, CyIIWIKH C KUISIIIUM CJIOE€M, PaClbUIMTEIbHbBIE CYIIWIKUA U
JIpYTrUe TUMbI CYIUIOK. MeTo bl noBbIleHUs 3()(PEKTUBHOCTH TPOLIECCOB
CYILIKH.
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Henwb u 3a0auu uzyuenusn memot: Memopannslie npoyeccol pazoeneHus.
DU3MKO-XMMHUYECKHE OCHOBBI  IPOIECCOB  MAacCOMEpeHoca  uepes
noJIyripoHuIlaeMbie  meperoponaku.  Kmaccudukanus — mMeMOpaHHBIX
nporieccoB  (oOpaTHbIE  ocMOC,  yJIbTpaduiabTpalus,  JIdalu3,
NeKTpoauanu3 u J1p.). IlpakTuueckoe NpUMEHEHHE MeMOpaHHBIX
IIPOIICCCOB pa3JieJIieHus] B COBPEMEHHOW XMMHUYECKOW TEXHOJIOTHUH. THIIBI
MeMOpaH W WX OCHOBHBIC XapakTepucTuku. OOIas xapaKkTepUCTHKA
anmapaTypHoro oQopMieHUS MEMOpaHHBIX IIPOIECCOB pa3/ICICHUS:
anmapaTrel C IUIOCKUMH MeMOpaHaMu, ammapatbl ¢ TpyOdaThIMU
MeMOpaHaMHu, anmapaTsl ¢ pyJIOHHBIMA MEMOpaHaMu | JIp.

OCHOBBI TEXHOJIOTUYECKOTO pacuéTa MEMOPAHHBIX MTPOIIECCOB Pa3ICICHUS
cMecel: MaTepHallbHbIN OajaHC, pacy€T MOBEPXHOCTH MEMOpaHbI, pacuéT
KOHIIEHTPAIMOHHOW  MOJSpU3allud.  ODKOHOMHYECKHME  IOKa3aTeau
MeMOpaHHBIX MPOIECCOB.

Lenw u 3a0auu uzyuenua memot: Kpuomexnonozusn. OCHOBbI KPUOXHMUM.
[Tonydyenne uCKycCTBEHHOTO Xojoia. dusznueckue OCHOBBI MOTYYCHHS
8. | Hm3kux Temnepatyp. S-T nuarpamwmbl. Paboumne BeriecTBa XOJOIUIBHBIX
MAIIUH U XJ1aJOHOCUTENU. CXeMbl XOJOIMIbHBIX MaluH. AOCOPOIIMOHHBIC
XOJIOAWJIbHBIE MAIIMHBI. DKCTPAKIKs B CKMKEHHOM CO,

4.2 IIpakmuueckue (cemunapckue) 3aHAmMuUuA

Taoauua 4.
No No Tema 3anaTus Kou-Bo
BAHATUA TEMBI qacoB
1 [leperonka u pextudukanus [['maBa 7 NeNe 7.6 —7.14 6
2 [Dkcrpakius I'maBa 8 NeNe 8.1 —8.8. 6
2 |AacopOrus ['maBa 9 NeNe 9.1 —9.9 6
4 |Cymka I'maBa 10 NeNe 10.1 -.10.15 6
5. [Kpuomnporecchl I'maBa 11 NeNe 11.1 —-11.18 8

Pemienne 3anau IlaBnoB K.®@., HockoB A.A., PomankoB ILI. Ilpumepsl u

3aJ1a4d 1O KypCy MPOIIECCOB U allapaToB XUMHUUYECKON TEXHOJOTUH

4.3. CamocTosiTe/IbHOE M3YUYCHUE PA31eJI0B TUCHUIIIMHBI

Taoauna 4.
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Ne Bomnpockl, BEIHOCUMBIE HA CAMOCTOSITEILHOE U3YUYEHUE Kou-Bo
pasaen JacoB
a
1 [[ToBTOpEeHME OCHOBHBIX 3aKOHOMEPHOCTEH MU(PHy3nOHHBIX 5
IPOLIECCOB
1-8 TloaroToBka K JEKIHSIM, KOJUIOKBHYMaM U MTPAKTUYECKAM 53
3aHATUAM (TIpopaboTKa yueOHOro Marepuaia o KOHCIEeKTaM
JIEeKIUN 1 y4eOHOU JTuTepaType
Peuienre 3a1a4 ¥ ypa)xHEHUHN IO TEMaM JIEKIIUU 11
MonubIii oOMeH 4
Anmapatypa Juisl IpOBEAEHUs ITpoliecca peKTUPUKaIUN 4
Anmnaparypa Jjisl IPOBEACHUS NPOLIECCa SKCTPAKIUN 4
Annapatypa Juisl IpOBEAECHUS MPoLecca CYIIKH 4

Ha camocTtosaTenbHyto paboTy CTYyI€HTOB IO Y4€OHOMY IJIAHY OTBOJUTCS 85 4acoB.

5. OueHo4HbIe MaTePHAJIbI JJISl TEKYLIEro U Py0e;KHOr0 KOHTPOJIA
yYCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAllUH

@opMbl KOHTPOJISL TI0  AUCUUILIMHE " J[JONOIHUTENBHBIE TJIaBbl MTPOLECCOB U
anmapaToB XMMHYECKOW TEXHOJIOTUHU'" OMPENEIIIOTCS B COOTBETCTBUH C YU€OHBIM
IJIaHOM 00pa30BaTeIbHOM MPOrpaMMbl M B COOTBETCTBUHU C JEHCTBYIOIIUM
[TonoxxeHueM o OaITLHO- PEUTUHTOBOM CUCTEME OIIEHKH YCIIEBAEMOCTH CTYIEHTOB
KBI'Y: xonnokBuyMm, 3a4er.

KoneunbiMH pe3ysibTaTaMyd OCBOEHHUS MPOrPAMMBI TUCIHUIUIMHBI SIBISIOTCS
c(hOpMUPOBAHHBIC KOTHUTUBHBIC JECKPUIITOPHI «3HATH», «YMETHY», «BIAJCTHY,
paclucaHHbIe MO OTAEIbHBIM KOMIETEHIHSIM. PDOPMUPOBAHUE FTUX JECKPUITOPOB
MPOUCXOJUT B TEUCHHE BCETO CEMECTpa IO dTarnaM B paMKaxX pa3IM4HOro BUIA
3aHITHI U CAMOCTOSITEIBHON PabOTHI.

B xo1e n3yueHus: AUCHUILIIMHBI TPEAYCMAaTPUBAIOTCS mEeKyuiuil, pyoercHblil
KOHMPOJIb U NPOMENCYMOYHAA AMMEC Al UAL.

5.1. Ouenounvie mamepuanvl 011 meKyuie2o Koumpoaa. llenv mexyweco
KOHmMpoJisi — OlLEHKa pe3yJdbTaToB paboThl B ceMecTpe U obOecrnedeHue
CBOEBPEMEHHON OOpaTHOM CBSI3U JUISI KOPPEKIUH OOYydYeHHSs, aKTUBU3AIUU

CaMOCTOSITENIbHOM  paboThl  oOydvaromerocs. OOBEKTOM TEKYIIET0 KOHTPOJIsS
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SBIISAIOTCS KOHKPETU3UPOBAHHBIE PE3YJIbTaThl 00ydeHHs (YU4eOHbIE JOCTUKEHUS ) TIO
TUCITUTUTHHE.

Texywjuit KoHmpoabs yCIeBa€MOCTH O0ECIeUMBAET OLICHHUBAHUE XOJla OCBOCHUSA
JTUCITUTUINHBL «J{OTIOIHUTENFHBIE TJIaBBI MPOILIECCOB M AaIAPaTOB XHUMHYECKOU
TEXHOJIOTUM» M BKJIIOYAET: OTBETHI HA TEOPETUUYECKHE BOIPOCH HAa MPAKTUYECKOM
3aHITHH, pEIICHUE MPAKTUUYECKUX 3a/1a4 U BBITIOJHEHUE 3a/IaHUN HA TPAKTUYECKOM
3aHITHH, CAMOCTOSATEIHLHOE BBITIOJIHCHHE WHIWMBUIYAJTbHBIX TOMAITHUX 3aJaHUN
(HampuMep, pelIeHue 3a/1a4) C OTYETOM (3aIIUTON) B YCTAHOBJICHHBIN CPOK.
Pe3ynbratel paboThl CTYJEHTa KOHTPOJIUPYIOTCS MPENOaBaATENIEeM U YIUTHIBAIOTCS
opu arTecTanuu CTyAeHTa. [Ipm 3TOM MPOBOASTCS: DKCHpPECC-OMpOC Ha
CEMUHAPCKUX 3aHATUAX, IPOBEPKA MUCbMEHHBIX pabOT

5.1.1. Bonpocwt no memam oucyunaunsl «/[onoinumenvHbie 21a6bl RPOUECCOE U
annapamoey

1.XapakTepucTuka TMPOIECCOB  Maccorepedaun. AOcopOmus,  amcopOuus,
MEPETOHKA W PEKTU(DUKALINSA, IKCTPAKITHS, CYIIIKA.

2. IBwxymas cuiia mpoiiecca Maccornepeaaun. CpeHsis IBUKYIIAs CUa.
3.Macconepenaua. MonekymnsipHas 1uddy3usi 1 KOHBEKTUBHBIN MEPEHOC.
4.CriocoObI BeIpaxkeHus coctaBa (a3. 3aBucumoctu t — X,y; y — X; P — x,y. ®azoBoe
paBHOBECHE.

5.MarepuanbHble OaJIaHChI MPOIECCOB Macconepenaun. Paboune nuuuu
6.0OcHOBHOE ypaBHEHHE Macconepenaun. CpenHsis ABUKylIask CUJia Mpolecca.
7.1lono6Hoe mpeobOpazoBaHue audpdEepeHINATBHBIX YpPaBHEHUNH KOHBEKTHUBHOMU
muddy3un u Hetorona, Kpurepuu nogo6usi mpolieccoB Macconepeiayu.
8.YpaBHEHHE aAIUTUBHOCTH (PA30BOTO COMPOTUBIICHUSI.

9.Kputepuu nogobust npoiieccoB maccomnepeaayr. O6001eHHOoe (KpUTepUaIbHOE)
ypaBHeHUE (G Y3UOHHBIX MTPOIIECCOB.

10. Yucnmo emunwmil mepeHoca. Pacder pasmMepoB MacCOOOMEHHBIX amnmapaTroB -
JMaMeTpa M BBICOTHI C YI€TOM YHCTIa €IUHUI] IIEPEHOCa.

11.Teopernueckass Ttapenka. Pacuer pa3MepoB MacCOOOMEHHBIX ammapaTroB -

AUaMETpa U BBICOTBI C YUETOM YK CJIa TCOPCTUUCCKUX TAPCIIOK.
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12.9kcTpakuus. Onpenenenue. [lenecooOpa3HoCTh HCITOJIb30BaHU.
MartepuanbHbiii 6anaHc (OOLIUI U O SKCTPArupyeMOMY BEILIECTBY)
13.9xcTrpakuus. OcoOeHHOCTU TPEYTOJIbHON AUarpaMMBl.

14.9xctpaknus. [IpssMoyronsHbie AuarpaMmbl. Cxema NpsiMOTOYHOM >KUJAKOCTHOM
AKCTPAKINUU U YUCIIO TEOPETUUECKUX CTYNEHEN IKCTPATUPOBAHMS.

15. HempepbiBHBIE a1COPOLIMOHHBIE TIPOLIECCHI. Anmaparypa JjIsl UX MPOBEACHUS
16. Aacop6mus. M3oTepmbl aacopOrmm.

17. Ancop6mus. Ancopoentsl. @u3nyeckre OCHOBBI Mpoliecca

18. ®PU3MKO-XMMHUYECKHE OCHOBBI HMOHOOOMEHHBIX IPOLIECCOB: KAaTHOHHBIA U
aHUOHHBIA OOMEH, paBHOBECHE P MOHOOOMEHHBIX Mpoleccax. OOIre cBeIeHHs
O KMHETUKE HOHHOI'O OOMEHa.

19. Onpenenenune u NpakTUUECKOE PUMEHEHNE IIPOLIECCOB PACTBOPEHHUS], OCHOBBI
KMHETHKHM IIPOLIECCOB PACTBOPEHUS: OCHOBHOM 3aKOH KHHETHKU PAaCTBOPEHUS
lykapéBa, CKOpPOCTb W BpeMs IOJHOTO PACTBOPEHMS, MaTepUaNbHbIN OanaHc
npoiecca.

20. IIpoueccel 3KCTparupoBaHus M3 TBEPIOIO TENA: CTPYKTypa TBEPABIX TEN U
MEXaHU3M TMPOIECCOB M30MPATEIBHOIO PACTBOPEHMS, KHWHETHKA MPOLECCOB
HKCTPArupoBaHusi, BHYTPU- U BHEIIHEAU(PPY3MOHHBIE PEXKUMBI SKCTPArHpOBaHUSI.
21. OcHOBHBIE cmocoObl W  ammapaTypHoe  odopMJICHHE  IPOIECCOB
HKCTPArupoBaHUs W PACTBOPEHHUS: KapycCelIbHbIE U KOJOHHBIE IKCTPAKIIMOHHBIE
anmnaparsl, 3KCTPaKTOPbI CIIOEBOTO TUIIA U JIP.

22. OmnpeneneHue MOpoIEecca KPUCTALIM3AUMM M MNPAKTUYECKOE NPUMEHEHUE
npoieccoB. TepMoauHaMUKa paBHOBECUS NPH KPUCTAUIM3ALMU B SKUJIKHX
pacTBOpax M JAMarpaMMbl paBHOBECHsI MEXIy (hazaMu: Map-KHUIAKOCTb-TBEPIOE
Teno. MaTepuanbHbIi U TEIIOBOM OalaHChl POLIECCa KPUCTATUTU3AIUH.

23. OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TIPOIECCa KPUCTAIIU3AIUU:
YPaBHEHUS MacCOOTIa4u U MacCoIlepeaut, CKOPOCTh MPOLECCa KPUCTAIUTA3ZALNH.
24 KoHTakTHas cyuika. MarepuanbHblid U TETUIOBOM OallaHC.

25. KoHBEKTHBHAS CyIIKA C YaCTHYHBIM BO3BPATOM OTPaOOTaHHOTO BO3TyXa
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26. KoHBekTHBHAs CyIlIKa MPU HAJIUYUU B CYIIWJIBHOW KaMepe JOMOJIHUTEIbHOIO
kanmopudepa.
2’7. OCHOBHOM BapHaHT CYIIMJIBHOTO IIPOIIECCa TPU KOHBEKTUBHOM CYIIIKE.
28. TemnoBoi 6anaHC BO3AYUIHON CYIIMIIKH.
29. MatepuainbHbIi 6alaHC KOHBEKTUBHOM CYIIKH.
30. Cymika. CMmenieHre Bo3yxa pa3indyHbIX rmapaMeTpoB. bananc Binaru
31. BnaxHplid IUKA XONOAWIbHOW MammHbl HA T — S nuarpamme. XoJI0AHIIBHBIN
KO3 bHULIHEeHT.
32. Cyxoi IUKI X0JIOJUILHON MaluHbI 0e3 nepeoxyaxkaenus Ha T — S quarpamme.
X0n0AuABHBIA KO3(PPUIUEHT.
33. Cyxo0il HMKJI XOJOAWJIBHOW MAIIUHBI C IEPEOXIIAKICHUEM KUJKOTO XJIaJareHTa
Ha T — S nuarpamme. X0n0IUIbHBIN KO3(PPULIHUEHT.
34. XonogunbHbll tukn KapHo nmma uaeansHoro rasa Ha T — S guarpamme.
X0N01uABHBIA KOIPPUITUEHT.
35. OxmwkeHue BO3AyXa C paclIMpeHueM O0e3 OTAauu BHEIIHEW padboThl —
npoccenupoBanrem (nuki Jluuzae). [Ipoctoit pereHepaTUBHBIN UK HA AHArpaMMe
T —S. YaenbHas X01010MPOU3BOIUTEILHOCTD IIUKIIA.
36. OxwmxeHue BO3JyXa C pacliupeHueM Oe3 OTAaud BHEIIHeH palboThl —
npoccenupoBanreM (tukin Jluage). Lukn ¢ mpeaBapUTeNbHBIM aMMHAYHBIM
oxJlaxaeHueM Ha nuarpamme T — S. ¥V nenpHast X01010ITPOU3BOIUTEIBHOCTD [IUKJIIA
37. lukin cpennero napneHus Kiona ¢ otmadeil BHEIMIHEH paOoOTHI B IeTaHAEpe Ha
nuarpamme T — S. Y aenbHast X0I040nTpOU3BOAUTEIBHOCTD UK
Kpurepuu (popmupoBaHusi 0O1lleHOK YCTHOT'O ONPOCa

VYCTHBI OmpoC SIBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yueTa 3HaHUU
oOy4aronierocs o AUCHUILUIMHE «J{OMOJIHUTENbHBIE I1aBbl TPOLIECCOB U allapaToB
XUMHUUYECKON TEXHOJOTUMY», PAa3BEPHYTHIA OTBET CTYJEHTA JOJDKEH MPEACTABIATH
co00i CBSI3HOE, JOTMYECKH IOCIIEOBATEIbHOE COOOIICHOME HAa JaHHYIO TEMY,
MOKa3bIBaTh €r0 YMEHUE IPUMEHSIThH OTPEICIICHHUS.

B pesynbraTe ycTHOro ompoca 3HaHUSI OOy4arolerocs OIEHUBAIOTCS IO

CIeAYIONICH IIKae:

25



8 OasoB (32 OJHY KOHTPOJIBHYIO TOUKY) CTABUTCS, €CIIM 00Yy4aIOIIUNACS:
- IOJTHO U3J1araeT U3y4YeHHBIN MaTepua, JaeT NPaBUILHOE ONPEICICHUE TOHATHIM
Kypca
- M3J1araeT MaTepuall ocieI0BaTeIbHO U MPABUIILHO
- oOHapyXMBaeT MOHMMaHUE MaTepuaja, MOXKET OOOCHOBaTh CBOU CYXIACHHUS,
MPUMEHUTH 3HAHUSI HA TPAKTUKE, TPUBECTH HEOOXOJUMBbIE IPUMEPHI
7 6aJUI0B CTaBUTCS, €CIM OOYYAIOMIMIACS JAaeT OTBET, YAOBICTBOPSIONUIUN TEM XKe
TpeOOBaHMIM, YTO U Ui Oamia 8, HO JomyckaeT 1-2 omuOKHU, KOTOpPBhIE caM Ke
HCTIPABIISET, U 1-2 Hemo4ueTa B MOCIEI0BATEIbHOCTH U3JIOKECHUS
5 Ga/uoB cTaBUTCA, €ciid OOydYaroIIMiiCs OOHApY)KMBAaET 3HAHWE U MOHMMAaHHE
OCHOBHBIX MOJIO)KEHUN JaHHOU TEMBI, HO:
- U3JaraeT MaTepuas HeMmoJIHO U JIOMYCKAeT HETOYHOCTHU B ONPECICHUN MTOHSITHI
- HE yMEeT JIOCTaTOYHO TIIyOOKO M J0Ka3aTelIbHO 0OOCHOBATh CBOM CYXKJICHUS U
MIPUBECTH NPUMEPDI
- M3J1araeT MaTepuall HEMoCIe10BaTEIbHO
0 0a/1710B CTaBUTCS, €CITM O0yUalOIIUics OOHAPYKUBAET HE3HAHUE OOJIBIIICH YaCTH
COOTBETCTBYIOILIETO pa3jieja HM3y4yaeMOoro Marepuaia, AONYCKAaeT OIIMOKH B
dbopMyTUpOBKax
5.1.2. OnleHOYHbIE MATEPHUAJIBI VISl CAMOCTOATEILHOM Pad0oThHI 00y4aroerocs,
koHTposupyembie komnerennuamu OIIK-4, OIIK-4.1, OIIK-4.2 (TunoBbIe
3aJa4u, CM. pasaena 4.2.).
Memoouueckue pexomenoayuu no peuieHuro 3a0ay

ITociie 03HaKOMIIEHHUSI C TEMOU JIEKLIUU, CTYICHT peIlaeT IPUMEPHI U 3a]1a4H,
3aKperuIsisd CBOY 3HAaHMS 110 TeMe. /{7151 yCIeHOro 3aKperyieHns MaTeprana CTyIeHT
JIOJKEH HAay4YHMThCS MOJIb30BAaThCA COOPHUKOM IMPHUMEPOB M 3a7ad [3], B KOTOpOM
UMEIOTCA:

- OCHOBHbIE (DOPMYJIBI IJI PACUETOB,

- HOMOTPaMMBbI U AUarpaMMbl, 3HAUUTEJIbHO 00JIerYaroue pacyeThl O CI0KHBIM
bopmynam,

- Tabmuupl € HEOOXOAMMBIMH JUISI pacyeToB CBOWCTBAMU XHMHYECKHUX

COEMHEHHI B ra30BOM, KHUAKOU U TBEpaoi hopme,
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- OCHOBHBIC MapaMCTpbl PA3JIMYHBIX allllapaToOB, IMPHUMCHSICMBIX B XUMHUYECKOM
TCXHOJIOI'UH.

B 3aBucuMocCTH OT pasziena AUCHUILUIUHBI U OJTOTOBIEHHOCTH CTYACHTOB
MO>KHO MCIOJIb30BaTh JBA MyTH:
- JlaBaTh OMNPEICICHHOE KOJWYECTBO 3a/ad JUIsl CaMOCTOSITEIbHOTO PEIICHUS,
pPaBHBIX 10 TPYJHOCTH, a OIIEHKY CTaBUTh 3a KOJUYECTBO pPEIICHHBIX 3a
OTIPEJICIICHHOE BpeMs 3a/1a4.
- - BbIJaBaTh 3aJIaHUs C 3aJa4aMH Pa3HOM TPYAHOCTU W OIIEHKY CTaBUTh 3a
TPYJIHOCTH PEIICHHOM 3a]auH.

ITo pe3ynmpTaTaM CaMOCTOSITEIIBHOTO PEIICHHS 3a7a9 CJIEAYET BBICTABIISATH I10
KKJIOMY 3aHSITHIO OIICHKY.

Kpumepuu popmupoeanusn oyeHok no 3a0aHuAM 011 CAMOCHOAMENbHOU
paoomovt cmyoenma (munoewvle 3a0aiu):

«omauyHoy (6 6aJUIOB) - 00yJaroIIMiiCs TToKa3al ITy0oKHe 3HAaHUS MaTepHralia
10 TIOCTaBJICHHBIM BOITPOCaM, TPaMOTHO, JIOTHYHO €T0 M3JIaraeT, CTPYKTypHUpOBal U
JeTaM3upoBasl MHGOpMaIMio, u30eras MpOCTOro MOBTOpPEeHHs] MHMopMmamu u3
TekcTa, MH(GOpMaIIUA MPeICTaBlIeHa B mepepadoTaHHOM Bujie. CBOOOIHO UCTIONB3YET
HeoOxouMbIe (hOPMYIIbl IPU PEIICHUH 3a]1a4;

«xopouwtoy (5 6aoB) - 00yUarOIIUIICS TBEPI0 3HAET MaTepral, TPaMOTHO €ro
u3JIaraeT, He JOIyCKaeT CYNMIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEIICHUS 3a/1aY;

«yoosremeopumenvroy (3 6aina) - 00yJaroIIMicsa UMEET 3HAaHUS OCHOBHOTO
MaTepuasa 1Mo MOCTaBICHHBIM BOMpPOCaM, HO HE YCBOWJI €ro JeTajiei, MOmycKaeT
OTJIETbHBIC HETOYHOCTH TPH PEIICHUY 3a/1a4;

«HeyooenemeopumenbHo» (MeHee 2 0aioB) — OOYYaIOIIUNCS JOIMYCKAeT
rpyObIe OITMOKHU B OTBETE HA MTOCTABIICHHBIC BOIIPOCKHI U TIPH PEIICHUHN 33129
5.2. Ouenounvie mamepuanvt 013 pyOeHcHO20 KOHMPOJiA.

Pyb6eoicuviti  xowmpons ~ OCyIIECTBISETCS MO  Oojiee  WIA  MEHee
CaMOCTOSITCNIGHBIM pa3fiejlaM — YYeOHBIM MOJIYJISIM Kypca W TIPOBOAMTCS IIO
OKOHYAHWM W3y4YEHUsS MaTepuayia MOAYJsS B 3apaHee YCTAaHOBJICHHOE BpEMHI.

PyOexHBIM KOHTPOJIb MPOBOAUTCS C LEIBIO OINPEIEICHUS KauecTBa YCBOEHUS
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MaTepraiia y4eOHOro MOIyJsl B IleloM. B TeueHue cemectpa MpOBOIWUTCS MpU
MaKux KOHMpPOJIbHbIX MEPONPUAMUS NO ZPAPUKY .

B kauectBe (hopMm pyOEKHOTO KOHTPOJIS MOKHO HCIIOJIb30BAaTh MPOBEJICHUE
KOJUTOKBHYMA WJIA KOHTPOJIBHBIX paboT. BeimonHsieMble paboThI JOKHBI XPAHUTHCS
Ha Kadenpe B TEUECHUHM Y4eOHOro roja M Mo TPEOOBAHUIO MPETOCTABISATHCS B
VYmpasnenue KOHTposis KadecTBa. Ha pyOekHble KOHTPOJIBHBIE MEPOTPUSITHS
PEKOMEHAYETCS BBIHOCHUTH BECh MPOTPAMMHBIN MaTepuanl (Bce pasleibl) II0
JUCILIUTLITUHE.

DopMBbI U coiePKAHUE PYOEHCHO20 KOHMPOIA: KOJITIOKBUYMBI.
B cemectpe mpoBomsATCS 3 KOJUIOKBHYMa, KOTOPBIE OIICHUBAIOTCS IO 8 OayloB
KaX/IbIU.
Bonpockl kK KOJUIOKBHYMaM MO Kypcy «/lonmoiHuTeIbHbIE IJIaBbI MPOIECCOB U

annapaToB XUMHU4Y€CKOH TEXHOJIOTUID)

IIepBblil KOJJIOKBUYM

1.XapaktepucTika TMpOIECCOB  Maccomepenayud. AOcopOums, aacopOus,
MepPEeroHKa U peKTU(UKAIs, SKCTPAKIINSI, CYIIIKA.
2. JIBmxymas cuna npouecca Mmacconepenaun. Cpeausst ABUKYILIAs CUJIA.
3.Macconepenaua. MonekymnsipHas 1uddy3us 1 KOHBEKTUBHBIN TIEPEHOC.
4.CriocoObI BeIpaxkeHus cocTaBa (a3. 3aBucumoctu t — X,y; y — X; P — x,y. ®azoBoe
paBHOBECHE.
5.MarepuanbHbie OanaHChl MPOIIECCOB Macconepeaaun. Paboune muHun
6.0cHoBHOE ypaBHEeHHE Macconepenaun. CpenHsis IBHKYIas Cuiia mpolecca.
7.1lono6Hoe mpeoOpazoBanue auddEepeHIINaTbHbIX YpaBHEHUNH KOHBEKTUBHOMU
muddys3un u Hetorona, Kpurepuu momgo6ust mpoiieccoB Maccomnepeiayu.
8.YpaBHeHUE A IMTUBHOCTH (pa30BOT0 COMPOTHUBIICHHUS.
9.Kpurepuu mogobus nporeccoB Maccornepeaadn. O6001meHHoe (KpUTEPHATBHOE)
ypaBHeHUE (PG Y3UOHHBIX MTPOIIECCOB.
10. Yucno emunui mepeHoca. Pacuer pasmepoB MacCOOOMEHHBIX ammaparoB -

AWaMCTpa U BBICOTHI C YUCTOM 4HCJIa CAWHUAIL IICPCHOCA.
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11.Teopernueckass Tapenka. Pacuer pa3MepoB MacCOOOMEHHBIX ammapaTroB -
JMaMeTpa 1 BBICOTHI C YUETOM YHMCIIA TEOPETHUECKUX TAPENIOK.
12.9kcTpakuus. Onpenenenue. [lenecooOpa3HOCTh HCTIO0JIb30BaHUS.
MartepuanbHbiii 6anaHc (0OLIUI U O SKCTPArupyeMOMY BEIIECTBY)
13.9xcTpakuus. OcoOEHHOCTHU TPEYTOJIbHON AUarpaMMBl.
14.9xcrpakuusd. [IpssmoyronbHbie nuarpaMmbl. CxeMa IpsIMOTOYHOM KUAKOCTHOU
HKCTPAKLMK U YUCIIO TEOPETUYECKHUX CTYIIEHEH SKCTparupOBaHHUsl.

BTopoii KOJI0KBUYM
1. HenpepriBHBIE ancOpOLIMOHHBIE MTpOLIECChl. ATapaTypa JJis UX NpOBEICHUs
2. Ancop6uus. M3oTepmsbl aacopOoiuu.
3. AncopOrmus. AncopoeHTsl. PU3NUYECKHE OCHOBBI Ipoliecca
5. DU3NKO-XMMHYECKHE OCHOBbI HOHOOOMEHHBIX MPOLIECCOB: KAaTHOHHBIA U
aHMOHHBIM OOMEH, paBHOBECHE MTPU MOHOOOMEHHBIX Ipoleccax. OOuie cBeaeHus
O KMHETUKE HOHHOI'O0 0OMEHa.
6. OnpeneneHue U MPaKTUYECKOE MPUMEHEHHUE MPOIIECCOB PACTBOPEHUS, OCHOBBI
KMHETHKHU IPOLIECCOB PACTBOPEHUS: OCHOBHOM 3aKOH KHHETHKU PAaCTBOPEHUS
[lyxapéBa, CKOPOCTb M BpeMsl IMOJHOIO PAcTBOPEHHUS, MaTEepHabHbIA OanaHC
nporecca.
7. Ilpoueccel 3KCTparupoBaHUs W3 TBEPIOIO Tea: CTPYKTypa TBEPABIX TENI U
MEXaHU3M TMPOIECCOB M30MPATEIBHOIO PACTBOPEHUS, KHWHETHKA MPOLECCOB
AKCTPArupoOBaHuUs, BHYTPHU- U BHEIIHEIU(DPY3HNOHHBIC PEXKUMBI SKCTPATUPOBAHMUS.
8. OcHOBHBIE CITOCOOBI U amnmnapaTypHoe 0(hOpMIIEHHE MTPOLIECCOB AKCTPArUPOBAHUS
U PAcTBOPEHMsS: KapycCelbHbIE M KOJIOHHBIE HKCTPaKUMOHHBIE amnmnaparsl,
AKCTPAKTOPBI CIOEBOTO THUIIA U JP.
9. Omnpenenenue rmnpouecca KPUCTAUIM3ALMUUA W MPAKTUUECKOE NPUMEHEHUE
npoieccoB. TepMoaMHaMUKa paBHOBECHUS IMPU KPUCTAIM3AIMU B KUAKUX
pacTBOpax M JAWarpaMMbl paBHOBeCHsS MEXAy (azaMu: Map-KUIKOCTb-TBEPIOE
Teno0. MaTepuanbHbIi U TEIUIOBOM OalaHChl POLIEcCa KPUCTATUTU3AIUH.
10. OcHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH NpOLEcca KPUCTAIA3ALUU:

YpPpaBHCHHUA MAaCCOOTAAYN U MaCCOIIEpCaain, CKOpOCTb IMMPOUECCa KpUCTAIIM3allun
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Tperniit KOJVIOKBUYM
1. KonTakTtHas cymika. MarepuaabHbIi U TETJIOBOM OaiaHc.
2. KoHBEeKTHBHAs CylIKa C YaCTUYHBIM BO3BPATOM OTPAOOTAHHOIO BO3/1yXa
3. KoHBeKTHBHAs CylIKa NPH HAIWYWU B CYLIWIBHOM KaMepe JOMOJHUTEIBHOTO
Kkasiopudepa.
4. OCHOBHOW BapHaHT CYIIMWJIBHOTO MPOLECcCca MPU KOHBEKTUBHOW CYIIKE.
5. TennoBoii 0anaHC BO3AYIIHON CYIINIIKH.
6. MatepuaiibHbIi 0ajlaHC KOHBEKTUBHOM CYIITKH.
7. Cymka. CmelieHne Bo3yXa pa3InuHbIX apameTpoB. bananc Biaru
8. BnakHpi UK XOJNOAWILHOM MamvHbl HA T — S guarpamme. XO0n0AWIbHBIN
Koa(hpuIreHT.
9. Cyxo# IUKJI XOJOAUIIbHON MaluHbI 0e3 nepeoxnaxacHus Ha T — S auarpamme.
X0N0uABHBIA KOIPPUITUEHT.
10. Cyxo# uKIJI XOJIOAWIBHON MaIIMHBI ¢ IEPEOXJIAKICHUEM KUIKOTO XJIaJareHTa
Ha T — S auarpamme. Xon01uibHBIA KOIPHUITUEHT.
11. Xomomuneubli 1k KapHo mis uaeanbHOoro raza Ha T — S gumarpamme.
X010AuABHBIA KO3(PPUIIUEHT.
12. OxwmxeHue BO3IyXa C paclidpeHueM Oe3 OTJAaud BHEIIHEW paldoThl —
npoccenupoBanrem (nuki Jluuzae). [Ipoctoit pereHepaTUBHBIN UK HA AHArpaMMe
T —S. YaenbHas Xx01010MPOU3BOIUTENLHOCTD IIUKIIA.
13. OxwmxeHue BO3IyXa C paclidpeHueM Oe3 OTJAaud BHEIIHEW paldoThl —
npoccenupoBanueM (muka Jluaae). [ukn ¢ mpeaBapuTeIbHBIM  aMMHAYHBIM
oxJaxJaeHueMm Ha quarpamme T — S. Y ienapHast X0J0100pOU3BOAUTENLHOCTD UK
14. Iukn cpeanero mpaBiaeHus Kioga ¢ otmadeil BHEIIHEH pabOThI B AeTaHACpe Ha

nuarpamme T — S. Y aenbHast X0I0q40nPOU3BOAUTENBHOCTD IIUKJIIA

Kpumepuu popmuposanus ouenox no KOHmpoabHbIM mouKam (KOa10Keuymol)
(8 OayoB) - cTaBUTCS 3a palOTY, BBIMOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U
HE/IOUETOB;  OOYYaloIIMiiCsl  JAEMOHCTPUPYET  3HAHME  TEOPETUYECKOro U

MPAKTUYECKOT0 MaTepuana 1o TeMe npaktuyeckout padbotsl, pemeno 100% 3anay;
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(7 6annoB) — craBUTCS 32 pabOTY, BBINOJIHEHHYIO ITOJIHOCTBIO, HO IIPU HAIMYHUU B HEH
He OoJiee OHOM Herpy0Ooil OIMMOKK M OJHOTO HeJo4eTa, He 0oJiee TPEeX HEJ0UYETOB.
OOyyvaromuiicss JAEMOHCTPUPYET 3HAHHE TEOPETHUECKOr0 M IMPaKTHUYECKOTo
MaTepuraia 1mo TeMe MPaKTHIECKOW pabOThI, TOMYyCKass HE3HAYNTEIIbHBIC HETOYHOCTH
NpU pelleHuu 3a1ay, pemieHo 70% 3anay;

(6 6asIoB) — cTaBUTCA 3a PabOTY, €CIIM MarucTp MPaBUIBLHO BBHITTOJHUII HE MeHee 2/3
BCel pabOThI WK JOIYCTHII HE O0Jiee OJHOM IrpyOOil OIIMOKH U IBYX HEIOYETOB, HE
0oJiee o1HOM rpyOOii U 0JTHOM HErpyOoi oIMOKHU, He 00Jiee TpeX HErpyObIX OIIHMOOK,
ofHOM HerpyOoil. OOywaromuiicss 3aTpydHSETCS C NPABWIBHOW  OLIGHKOU
MPEIOKEHHON 33/1a4M, JAET HEMOJIHBIMA OTBET, peuIeHo 55% 3amay
(MeHee 4 6a/UTOB) — CTaBUTCS 3a pabOTY, €CIIM YUCIIO OIIMOOK M HEA0YETOB MPEBHICHUIIO
HOPMY JJIi OLUEHKM 3 WIM TPaBUIbHO BBINOJHEHO MeHee 2/3 Bceld paloThL
OOyuaronmiics: 1aeT HEBEPHYIO OIICHKY CUTYaIuu, petieHo Mmenee 50 % 3aaau.

Bonpocekl k 3k3aMeny 1o Kypcey «/onojHuTeIbHbIE INIaBbI POIECCOB U
annapaToB XUMHYECKOH TEXHOJIOT UM

1.XapakTepucTuka MpOIECCOB  Maccorepeaaun. AOcopOmus,  amcopOuus,
MIePETOHKA U PEKTU(DHUKAITNS, SKCTPAKIIHSI, CYIIIKA.

2. IBwxymas cuiia mpoiiecca Maccornepeaaun. CpeaHsis IBUXKYIIAs CUa.
3.Macconepenaua. MonekymnsipHas 1uddy3us 1 KOHBEKTUBHBIN TIEPEHOC.
4.Cnioco0nI BeIpakeHUs cocTaBa (a3. 3aBUCUMOCTH t — X,y; Yy — X; P — X,y. ®@a3zoBoe
paBHOBECHE.

5.MartepuanbHble OaJIaHChI MPOIECCOB Maccomnepenaun. Paboune muuauu
6.0cHOBHOE ypaBHeHHUe Maccornepenadn. CpeaHss ABIKYINas Chila mpoiecca.
7.Iloqobnoe mpeodOpazoBanue audepeHIInaTbHbIX YpaBHEHUNW KOHBEKTHBHOMN
muddy3un u Hetorona, Kpurepuu nogo6ust mporeccoB Macconepeiayu.
8.YpaBHeHne aJIMTHBHOCTH (PA30BOTO COMPOTUBIICHHUSI.

9.Kpurepuu mogobus nporeccoB Maccorepeaadn. O000meHHoe (KpUTEPHAITBHOE)
ypaBHeHUE AP (HY3UOHHBIX MTPOLIECCOB.

10. Yucno enunuiy nepeHoca. Pacuer pa3smMepoB MacCOOOMEHHBIX amnmnaparoB -

AUaMETpa U BBICOTHI C YUETOM 4YHCJia CAMHUAIL IICPCHOCA.
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11.Teopernueckass Ttapenka. Pacuer pa3MepoB MacCOOOMEHHBIX ammapaTroB -
JMaMeTpa 1 BBICOTHI C YUETOM YHCIIa TEOPETUYECKHUX TaPEIIOK.

12.9kcTpakuus. Onpenenenue. [lenecooOpa3HOCTh HCTIO0JIb30BaHUS.
MartepuanbHbiii 6anaHc (0OLIUI U O SKCTPArupyeMOMY BEIIECTBY)
13.9xcTpakuus. OcoOEHHOCTHU TPEYTOJIbHON AUarpaMMBl.

14.9xcrpakuusd. [Ipssmoyronbubie nuarpaMmbl. CxeMa NpSIMOTOYHON SKUJIKOCTHON
AKCTPAKIIUU U YUCIIO TEOPETUUECKUX CTYNEHEN AKCTPAarupoOBaHMUsL.

15. XononunbsHbii tukia KapHo 1 upeansHoro raza Ha T — S guarpamme.
X0n101uABHBIA KO3(PPUIIUEHT.

16. BriaxxHblil UK XOJIOAMIBHOW MammHbl HA T — S auarpamme. XonoauIbHBINA
Koa(hpurreHT.

17.Cyxoi nuKI X0JI0UIbHON MallliHbI 0e3 nepeoxyaxkaenus Ha T — S nuarpamme.
X0N0uABHBIA KOIPPUITUEHT.

18.Cyxo¥i IHMKI XOJOAWIBHON MAIIMHBI C MIEPEOXJIAKICHUEM KUIKOrO XJIaJareHTa
Ha T — S auarpamme. Xon01uIbHBIA KOIPHUITUEHT.

19.0xmxenue BO3JyXa C paclidpeHueM O0e3 OTJAauu BHEIIHeW paldoThl —
npoccenupoBanreM (uuki Jlunae). [Ipoctoit pereHepaTUBHBIN LUK HA AMarpaMMe
T —S. YaenbHas X0J1040MPOU3BOAUTEIBLHOCTD LIUKIIA.

20.0xmxeHue BO3yXa C pacliupeHueM Oe3 OTJAaud BHEIIHEW paldoThl —
npoccenvpoBanueM (muka Jlunae). Hukn ¢ mpeaBapuTeNnbHBIM  aMMHAYHBIM
oxJlaxaeHueM Ha nuarpamme T — S. Y ienbHast X01010MPOU3BOIUTEIIBHOCTD ITUKJIIA
21.1uxn cpennero aaBiaenus Kiona ¢ otmadeit BHenHel paboThl B JeTaHaepe Ha
nuarpamme T — S. Y aenbHast X0a0q0npOU3BOAUTENBHOCTD 1IUKJIIA

22 KonTakTHas cymika. MatepralibHbIN U TETIOBOM OanaHc.

23. KoHBeKTHBHasI CyIlIKa C YaCTUYHBIM BO3BPATOM OTPAOOTaHHOTO BO3/IyXa

24. KoHBEKTHBHAs CYIIKa MMPU HAJIUYWU B CYIIWJIBHOW KaMepe JOMOJIHUTEIbLHOTO
kanmopudepa.

25. OCHOBHOM BapHaHT CYIIWJIBHOTO ITPOLIECCA TP KOHBEKTUBHOM CYIIIKE.

26. TenoBoi 0anaHc BO3AYIIHOM CYIIMIIKH.

27. MarepualbHblii 0agaHC KOHBEKTUBHOM CYIIIKHU.
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28. Cymka. CMmelieHne Bo3ayxa pa3IMuHbIX TapameTpoB. baiaHnc Biary.

29. HenpepbIBHBIE a1COPOLIMOHHBIE IPOLIECCHl. Annapatypa sl UX MPOBEACHUS
30. Ancopbuus. 3otepmbl aacopOium.

31. Ancopbums. Ancopbentsl. Du3ndecKre OCHOBBI MpoIIecca.

3adauu K IK3ameny:

1.0mnpeaenutb KOJIMYECTBO 3arpy>KaeMoro akTUBHOTO yriis Iipu noriomeHun 100
KT TapoB O€H30J1a U3 CMECH C BO3JIyXOM IPH YCIOBUH, YTO AKTUBHOCTb YTJIS 11O
oensoiny 7%.

2.0npenenuth auaMmeTp azacopoepa mnpu norjomenun 100 kr mapoB OeH3ona u3
CMECH C BO3JIyXOM TIPH CJIEAYIOIIUX YCIOBUSIX: aKTUBHOCTH YT 1o OeH3omy 7%,
HACKIITHAS [IOTHOCTD YIS Pyac = 350 Kr/M°, BBICOTa ci104 yriis B agcopoepe H = 0,8
M

3.0npeaenutsh NpoaoJKUTENIBHOCTh nepuojia noriomieHus 100 kr mapoB OeH3oi1a
U3 CMECHU C BO3yXOM IMPHU CIEAYIOIIUX YCIOBUAX: HauyajdbHas KOHLUEHTpAaUs NapoB
6ensona Co= 0,015 xr/m* , ckopocts 20 M/MuH, TuaMeTp aacopoepa 2,55 M
4.0Onpenenutsb K03 OUITMEHT 3alUTHOTO AeicTBUsI cos K npu norioieHnu napos
ancopoupyemoro BemectBa (Co= 10 r/mM’) cnmoem axtmeHOrO yrus. Ilmomans
nonepeunoro cedenns S = 0,02 m? , oObemuas ckopocts V = 0,04 m/mum.
AKTHBHOCTB YTJIA 3, = 250 Kr/M>.

5JIo  ONBITHBIM  JaHHBIM,  MOPOJOJDKUTEIIBHOCTh  MOTJIOIICHUS  HapoB
ancopoupyemoro semectsa (Co= 10 1/M°) c10eM akTHBHOTO yriisi BicoToi H =0, 1M
¥ IIOIIAbIO0 rornepednoro ceuenus S = 0,02 M? npu 00beMHOI ckopoctu V = 0,04
M} /MuH coctaBiser T = 350 MuH. AKTMBHOCTB yris a, = 250 kr/m®. Onpenenursb
MOTEPIO0 BPEMEHU 3AIIUTHOTO JACHUCTBUS T

6.0npenenurs no I — X guarpamme Pam3uHa sSHTANBIWIO, BIAroCOAEpkKaHHUE,
TEMIIEPATYPY MOKPOTO TEPMOMETPA U TOUKY POCHI 111 Bo3ayxa rmpu 70°C u ¢ = 0,3
7.0npenenuts 1o I — x nuarpamme Pam3nHa mnapuuanbHOE AaBICHUE BOISHOTO
napa B nmapoBo3aymHoi cmecu ripu 70 °C u I = 250 kmk/Kr cyxoro Bo3ayxa
8.0mpenenuth no I — x guarpamme PamM3mHa SHTanblNI0 U BJIArocoJACp:KaHUE
BO3/yxa Ha BbIxoje u3 kainopudepa. Boznyx c¢ temmeparypoit 20 °C u ¢ = 0,5
HarpeBaetcs B kasopudepe 10 90 °C.

9.0mpenenuts pacxo]l CyXoro Bo3jlyxa 1 TeIUIOThl B TEOPETUUECKON CYIIUIIKE JIJIs
yAaJIeHUsl U3 BIaXXHOro Mareprana 150 Kr 4yac Biaru , €clii Ha4ajibHOE COCTOSTHUE
BO31yXa (10 kanopudepa) t, = 20 °C; ¢, = 0,7, a Ha BbIxoje u3 cymmiku t, = 40 °C;
¢2= 0,5

10. Marepuain BbICYIIMBAETCS B MPOTUBOTOYHOM CYIIMIIKE HEMPEPHIBHOTO JEHCTBUS
ot 50% 1o 5% Bnaru, cunrtas Ha o01LyI0 Maccy. [Ipou3BOIUTENEHOCTD CYIIMIIKH T10
KOHEYHOMY BlIaxkHOMY Matepuany 2500 kr/gac. OnpeaeanuTs Npou3BOIUTEILHOCTD
CYLUMJIKY [0 UICXOAHOMY MaTepHuaiy.

11.Bo ckoibko pa3 0osbliie NpUAETCS YIAIUTh Biaru U3 2 Kr BIaXKHOTO MaTepuana
npu BbIcymMBaHuu €ro ot 50% no 25%, yem npu BeicymuBanuu ot 2% n0 1% .
[Ipo1eHTHI MacCOBEIE.
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12.I1o I — x npuarpamme PaM3uHa HalTH BJIarOCOJAEP>KAHHE U OTHOCUTEIBHYIO
BJI&KHOCTh TMApOBO3JIYIIIHON CMECH, €CJIIM HW3BECTHO, YTO MAapUUAIbHOE JAaBJICHUE
BOJISTHOTO Mapa B cMmecu 0,1 Kr/cMm?

13.BolYyMCcIuTh  XOJOAMIBHBIA KO3(PGUIHUEHT U MOIIHOCTb, MOTPEOIIEMYIO
XOJIONUIILHOM ~ yCTaHOBKOHM, paOoTtatouryro mo 1ukiny Kapho, eciu ee
xosogonpousBoauTenbHocTh 6400 BT mpu temmneparype ucnapenus -10 °C.
Temnepatypa konaeHcanuu 25 °C.

14.BbunCANTh  XONOAWIBHBIM  KOI(PQPHUIIMEHT YTIIEKHCIOTHONH  XOJOIUIbHON
yctaHoBku (nmkn Kapho), paboraromei npu temmeparype ucnapenus -20 °C u
temriepaType konaeHcanuu 30 °C.

15. BpluucAUTh XOMOAWIBHBIA KOA(P(UIMEHT YTIIEKUCIOTHOW XOJOTUIbHON
YCTAHOBKHU (peaJibHbIN BIAXKHBIN IUKJ), padoTarolel mpu TeMriepaType ucrapeHus
-20°C u Temneparype konaencauu 30 °C.

16.Boryncinuth  XOJOAUIBHBIN  KOI(DPUIIMEHT YIIEKUCIOTHON  XOJOAMIbHON
YCTaHOBKH (CyXOHM LUKJ 0€3 MepeoxsIaxAeHUs >KUIKOr0 aMMHuaka), paboTaromien
npu Temreparype ucnapenus -20 °C u temneparype konaencanuu 30 °C.
17.BolyuciuTh  XOJOAUIBHBIN  KOI(D(PUIIMEHT YIIIEKUCIOTHON  XOJIOAWIbHON
YCTaHOBKHU (CyXOH LUKJI C MEPEOXIIAXKICHUEM KHUJIKOro ammuaka 1o 25 °C nocne
KOHJIeHcalun), paboTatomieil npu temneparype ucnapenus -20 °C u temmneparype
koHsiencanuu 30 °C.

Kpurtepun onieHnBaHus pe3yJjbTaToB IK3aMeHA

Ornenka
HEYJIOBJICTBOPHUTEI | YAOBIECTBOPUTE XOpOouIo OTJINYHO
BHO JILHO 6 6ay10B 8 6anuioB
2 faj1a 4 6asaa
Crynentr nHe 3Haet | CTyAeHT Crynentr xopomo | CTyaeHT B
3HAYUTEJILHOMN MOBEPXHOCTHO |3HAeT  Marepuall, | IOJHOM OOBbeMe
4acTH  BOIIPOCOB, | 3HAET BOMPOCHI | [PAMOTHO UM IIO | 3HAET MaTepual,
JOITYCKAET KOJJIOKBUYMA, | CYIIECTBY M3JIaracT | TPaMOTHO M TI0
CYIIECTBEHHBIE JOITyCKaeT ero, JIOITYCKas | CYILIECTBY
OIMOKK B OTBETaxX | HETOYHOCTH B | HEKOTOPHIE n3jaraeT €ro, He
Ha BOMPOCHI. OTBETE Ha | HETOYHOCTHU B | JIOITyCKas
BOIIPOC OTBETE Ha BOIPOC. | CYHIECTBEHHBIX
HETOYHOCTEM B
OTBETE Ha
BOIIPOC.

6. MeToauyeckne MaTepPUAJIbl, ONpeae/siioline NpoueIypbl OLeHUBAHUS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH
MakcumanbHass cymma (100 OGamioB), HaOupaeMas CTYIEHTOM IO

JUCHHUIIIIMHE, BKJIIIOYACT ABC COCTABJIAIOIINC:
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nepeas cocmaenaoujas — OIeHKa PETyJIspHOCTH, CBOCBPEMEHHOCTH U KauecTBa
BBITIOJTHEHUS CTYACHTOM Y4eOHOW pabOThI MO0 M3YyYCHUIO NUCIHUIUIMHEI B TCUCHHE
NIepHUOIa N3YUCHHUS TUCIUTUIMHEI (CEMECTpa, MITH HECKOJIBKIX CEMECTPOB) (CymMMa —
He Oosiee 70 OGayoB). bamibl, XapakTepu3ymIIHe YCIEBAEMOCTh CTYJICHTA IIO
JTUCIMIUIMHE, HAOMPAIOTCS WM B TEUEHHUE BCEro Teprojaa OOydYeHHS 3a U3YyYCHHE
OTJCJIBHBIX TEM U BBITTOJIHEHUE OTICIBHBIX BUOB PaboT.

8mopas  cocmasnsaouas OLICHKAa 3HAHUI CTyJIEHTa [0 pe3yJbTaTam
MIPOMEXKYTOUHOM arrectanuu (He 6omee 23-24 6amios).

Kpurepuem onieHkr ypoBHsS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMI B paMKaxX y4eOHOU
JTUCIUIUTAHBI «J{OTIOTHUTENBHBIE TTIaBbl MPOIIECCOB U alapaToBy BO 2 CEMECTpe

ABJIACTCA OK3aMCH.

Taoauua 7. Pe3yabTaThl 0CBOCHHUS Y4€0OHOM JUCUUILIMHBI, OJIeKaIHe

npoBepke
No |Kon  |Coneprkanrie| B pe3yrbrare n3ydeHvs qUCIMIUTHBI 00y YarOIIecs JOJDKHBL
o | KOMIIE | KOMIIETEHIU
- 1 (WM ee 3HaTL YMmerb Brnanmers OreHouH
(921015151 YacTH) bIC
CpCacIBa
1 2 3 4 5 6 7
1 | OIIK |ToroBHOCTE K |(OCHOBHEIC I Toms30BatsCst Hcnonn3oBath -
4 WCTIONBE30BAHN | KOMITHEOTEPHBIC | TIPABIIIAMIA KOMITBIOTEPHBIC THIIOBBIC
I0  OCHOBHBIX |0a3bl JAHHBIX O | TIOCTPOCHUS pOrpaMMBbI JUIsl| OIICHOYH
¢du3MKO- CTpOEHNH U XUMIHYECKUX  (POpMYIL, | TOCTPOEHUS bIE
XUMHUYECKHX, | CBOMCTBax TpayKoB, TAOMMIl C|XUMHYECKUX u| MaTepua
MaTeMaTHYeCK |OPraHMYECKHUX | UCTIONE30BAHIEM CTEPEOXUMHYECCKUX | JIBI JISI
UX W WHBIX|COCIMHEHUH, | COOTBETCTBYIOMINX bopmyi YCTHOTO
©CTeCTBEHHO- | BKJTFOUAS KOMITBIOTEPHBIX OPTaHUYECKHUX orpoca
Hay4HBIX XAMIYECKHE TIPOrpaMM, B TOM YHCIE | COSTAHECHHIA u| -
TIOHSITHIA u|rpaduyeckue W |y CO3/IAHMS | APYTUX BUJIOB | THIIOBBIE
MeTozioB  ipu | 3D KOMITBIOTEPHBIX WUTFOCTPATUBHOTO | OLIEHOYH
peleHnn KOMITBIOTEPHBIE | TIPC3CHTALIVIA. Marepuarna. ble
TpogeCCHOHATT | TIPOTPAMMBI Marepua
BHBIX 33/1a4. JIBI K
JK3aMeH
y
2 | OIIK |cnocoGHOCTH | YCTpONCTBO Patoram Ha|Bnaners 3HaHMAME | KOHTPOIh
4.1 | arnmapaTypbl st | COBPEMEHHOM TIPOBETICHHST TIPOLIECCOB| HBIE
poECCHOH | TIPOBEACHHUS OOOpYIIOBAHMM W C|3KCTPaKIH, BOIPOCH,
AIbHOM TUJIPOJIMHAMHYE | PHOOpaMH, aIcopOLMM,  CYIIKH,| CUTYAIUO
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OMYy aHalIu3y
nu
JKCIIEPUMEHT
ATLHOM
MIPOBEPKE
TEOPETUYECK
HUX TUIIOTE3

HX TIponeccax

IKCILTYaTaI |CKHX. TeIUIOBBIX | CBSBAHHBIMH C|KpUCTAUIBAIMY, | HHBIC
u u HaIpaRTICHAEM | TAKOKe 331291
COBPEMEHHOT | MACCOOOMEHHBI3 | PO(HIEM TIOJITOTOBKH | KPUOTEXHOTIONN
0 X TIPOIIECCOB
obopynoBaH
us u
npudOpoB B
COOTBETCTBHU
" c
HaIpaBlICHUE
M u
npoduieM
IOJITOTOBKH
OIIK |roroBHOCTH K |OCHOBHBIC Paccumrare  ocHOBHEIR | IcIIONB30BaTh KOHTPOJIb
-4.D  |HMCIOJIb30BaH |IPHHIMIIbI XapAKTCPUCTHKH NPUHIIAIBL  TGOPHH | HbIE
HI0 METOJIOB | TCOPHI TIPOMBIIUICHHBIX noooust 1| BOIPOCHI,
MaTeMaTH4eC |TI0I00us, armaparoB JUIs1| KOMITBFOTEPHBIC CUTYaIIO
KOT'O CITOCOOBI TIPOBETICHIIS TIPOLIECCOB | TIPOTPAMMBI US| HHBIS
MOJICJIMPOBA | MATEMATHYECKO | IKCTPAKIIVH, pacueToB 3a/1aun
HUS IO aacopOlMy,  CYIIIKH, | IPOMBIIIICHHBIX
MaTEpHAJIOB | MOJICJIMPOBAHNS | KDUCTAUTM3AIMY, &) TEXHOJIOTUYECKUX
" TUTST pacyera | TarKe IPOIIECCOB
TEXHOJIOTUYE |aNmaparypbl B |KPHOTCXHOJIOMVHL
CKHX TIPOMBIIIICHHBI
MPOIIECCOB, K |X
TEOPETUYECK |TEXHOJOTUIECK

7. Y4yeOHO-MeTOANYECKOE o0ecedeHne JUCIUILTHHBI

7.1. Ocnoenasn 1umepamypa

1. PacneyaTky KOHCIIEKTOB JIEKIIUI

2. B.I'. Aiiamrreiin, M.K. 3axapos, I'.A. HocoB u ap.; Ilox pea. B.I'. AitHmTelina.

OO0t Kypc MpOIIECCOB U alllapaToB XUMUUECKON TEXHOJIOTHHU: YueOHuK: B 2

kH. / M.: Jloroc; Bercii. mik., 2003. Ku.1. 912 c.: win.

3. .B.I'. Aiinmrreiin, M.K. 3axapos, ['.A. HocoB u ap.; [lox pea. B.I'. Aiitnmrelina.

OO0t Kypc pOIIECCOB U alllapaToB XUMUUECKON TEXHOJIOTHHU: YueOHuK: B 2

kH. / M.: Jloroc; Beicmi. mk., 2002. Ku.2. 872 c.: w.
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4. ITaBnoB K.®., Pomankos I1.I'., HockoB A.A. IIpuMeps! u 3aj1auu 1o Kypcy
MIPOIIECCOB U aNmnapaToB XUMUYECKON TEXHOJIOTHH : yuel. mocoOue A By30B. —
N3n. 12-e ctep./ mepened. ¢ u3a. 1987. — M.: OO0 TUJ «Anbsiaey, 2005. — 575 c.
5. Kacarkun A.I'. OCHOBHBIE IPOLECCHI U alNapaThl XUMUYECKOW TEXHOJIOTUU — M:

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

Jlonoanumenvnan tumepamypa
1. Heitaepcknii FO.M.  OcHOBHBIE Tmponecchl M anmaparbl XMUMHUYECKOU
texHoyioruu. T.1, 2. M: Xumus, 1991

HNHuTepHeT-pecypebl NepuoandecKuX U3IaHui

Ne Ccplika Ha HaumenoBanue pa3paboTku B JlOCTYITHOCTb

1/ nH(pOPMaITMOHHBII AJICKTPOHHOU (popme

i pecypc

3. http://onlinelibrary.wiley.com/ | BLECKWELL (300 CBOOOIHBIH TOCTYIT
HAaUMEHOBAaHUN HAYYHBIX obyyarommxcs
KYpHAJIOB)

4. | http://www.education.com/ref | A cademic Press (173 CBOOGOIHBIH HOCTYIT

erence/article/academic- 6
press/ HAaUMEHOBAHUS ) 00YHaIoIHNXCA
6 http://inostranka- K pecypcam KeMOpuaKcKkoro CBoGosbii mocTyn

lib.livejournal.com/45878.htm 5
| yHusepcurera (76 o0yJaromuxcs

MOJIHOTEKCTOBBIX HAYUHBIX
KYPHAJIOB MO IIUPOKOMY CIEKTPY
JTVCLIUTLIIVH)

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

IIporpammMHoe o0ecriedyeHue
CUCTEMHBIE ITPOI'PAMMHGBIE CPEJICTBA: Microsoft Windows XP
[MTPUKJIAJHBIE [TPOTPAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CIIEHHUATIN3MPOBAHHOE ITPOTPAMMHOE OBECIIEUEHHME: CJ10 Moodle,
SunRAYV BookOffice Pro, SunRAYV TestOfficePro, MathConnex

IlepeyeHb 10rOBOPOB € YJIEKTPOHHO-0MOJIHOTEYHBIMH CHCTEMAMH

Y4eOnblii | HamMeHOBaHMe JOKYMEHTA C YKa3aHHEM PEKBU3UTOB Cpoxk ageiicTBust
rox AOKYMEHTAa
2018/2019 OI'BY «Poccuiickas rocymapcTBeHHass OUOTHOTEKA» ot 04.07.18
(PT'b)
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Jorosop Ne095/04/0104 ot 04.07.18

2018/2019

Sciverse Scopus nznarenbcTBa «nb3eBup. Hayka u
TEXHOJIOTUI»
PedeparuBnas n ananmutudeckas 0a3a JaHHBIX
HoroBop Ne 6/1 ot 16.02.18r.

or 16.02.18r.

2018/2019

HOBb PO®U Ha 06e3B03Me3qHOIT OCHOBE

beccpouno

2018/2019

baza nannbix Science Index (PUHILI)
HarnmonansHast "HGOpMAIMOHHO-aHATMTUYECKAs CHCTEMA
000 «H2b»
Horosop Ne SIO-741/2018 ot 05.03.2017

or 05.03.2017

2018/2019

OBbC «KOHCyIbTaHT CTyACHTa»

Y4eOHuKH, yueOHbIC TOCOOMS, IO BCEM 001aCTsIM 3HAHHI
it BO u CIIO, a takke MoHOTpaduu 1 HAyIHAs
NepUOTUKA
00O «Ilonurexpecype»

(r. Mocksa)

Jlorosop Nel122CJI/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

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

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cnpaBOYHUKU
Ha 0€3BO3ME3IHON OCHOBE

beccpouno

2018/2019

MesxnyHapoaHas cuctema Oubnuorpaduyeckux CChIIOK
Crossref
[Mudposas unentudukanus oorexroB (DOI)
HIT «HOUKOH»
Jorosop NoeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

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

beccpouno

IIpn mnpoBeneHWM 3aHATUN JIEKUMOHHOTO THIIA, CEMUHAPCKUX 3aHATUU

UCIIOJIB3YEeTCS:

JIUUECH3UOHHOE NPOCPpAMMHOE obecneuenue:

-ITponyxkTel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition

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

-AnTuUBUpycHOe mnporpammHoe obecnieuenue Kaspersky Endpoint

Crangaptabiii Russian Edition Ne nunienzunl7E0-180427-050836-287-197;
-AltLinux (Anbt O6pazoBanue 8) No AAA.0252.00;

8000010 pacnpocmpansemole NPOZPAMMbL:
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-Academic MarthCAD License - MareMarnyeckoe MpOrpaMMHOE OOEeCIieueHUE,
KOTOPOE MO3BOJISIET BHINOJIHSITh, aHAJIU3UPOBAThH BaXKHEUIIINE HHXXEHEPHBIE PACUEThI
1 0OMEHHMBATHCS UMU;
-WinZip nns Windows - mporpamm Jjisi CKaTusl U pacliakoBKH (Daiiios;
-Adobe Reader s Windows — nporpamma jiiist utenus PDF daiinos;
-Far Manager - KOHCOJBHBIN (DaiIOBBIM MEHEIKEP JJIsI ONEPAIMOHHBIX CHCTEM
cemerictBa Microsoft Windows.
7. 5. Meroanueckne YKa3aHus MO NMPOBEICHNI0 PA3JIUYHBIX Y4eOHbIX 3aHATHI
U IPYTMM BHaM CAMOCTOAATEIbHOI PadoThI
Hcnosb30BaHne MHHOBALMOHHBIX METOAOB B IpoLecce NMpenoJaBaHus.
[Tox MHHOBAIIMOHHBIMU METOJAMH B BBICIIEM MNPOdeCcCUOHATHLHOM 00pa30BaHUU
MOHMMAIOTCS METO/IbI, OCHOBAHHBIC HA UCTIOJIb30BAHUU COBPEMEHHBIX JOCTHXKECHUMN
HAayKd ¥ UH(QOPMAIMOHHBIX TEXHOJOTHH B 0OpasoBaHuu. OHM HaIpaBJCHBI Ha
MOBBIIICHWE KAauyecTBa MOJATOTOBKH IyTEM pPa3BUTUS y CTYAEHTOB TBOPYECKHX
CIIOCOOHOCTEM M CaMOCTOSITEABHOCTH (METOJbI MPOOJEMHOT0 U MHPOEKTHBHOIO
OoOy4YeHHsI, NCCIIEIOBATEICKUE METO/Ibl, TPEHUHTOBBIE (JOPMBI U T.11.).
Hcnonb3oBaHWe COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJIOTMH B yuyeOHOM
IpolLecCce MO3BOJISET:
-COYETaTh BBICOKYI0 JKOHOMHYECKYIO 3(P(GEKTHBHOCTh M THOKOCTH Y4€OHOTO
npoliecca;
-IIMPOKO MCHOIb30BaTh HHPOPMAIIMOHHBIE PECYPCHI B yU€OHOM IPOLIECCE;
-CYILIECTBEHHO PACIIMPUTh BO3MOKHOCTH TPAIUIIMOHHBIX (hOpM 00yUeHUS;
-MI03BOJISIET PeaIN30BaTh HOBbIEC d(PPekTUBHBIE (HOPMBI 0OYUEHUSI.
PaboTsI 0 BHEAPEHUIO M UCTIOIB30BAHUIO COBPEMEHHBIX MHHOBAITMOHHBIX
TEXHOJIOTUN 00yUeHHSI HAMU MPOBOJSATCS B HECKOJILKUX HAIPaBJICHUSIX:
- CO3/laHH€  COBPEMEHHOI0 Yy4eOHO-METOAUYECKOTrOo oOecrnedyeHus Y4eOHOTo
mpolecca M COBEPUICHCTBOBAHME OpraHU3allid ydeOHOro mpolecca IyTeM
BHEJIPCHHUS HOBBIX TEXHOJOTHA OOy4YeHHs, B TOM UHCIE JUCTAHIIMOHHBIX

oOpazoBarenbHbIX TexHOoJoruH (JIOT);
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- IPOrpaMMHO-TEXHHUYECKOE 0OecreueHre yueOHOro nporecca ¢ UCIoJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN O0y4YEeHUS

B cootBerctBuu ¢ tpedoBanusimu GI'OC BITO no HanmpaBiaeHUIO MOATOTOBKH
peanu3anus KOMIETEHTHOTO ITOAX0/a MPEyCMaTPUBAET IIUPOKOE HUCIIOIb30BAaHNE
B Y4eOHOM TMpollecCe aKTUBHBIX UM HMHTEPAKTUBHBIX (POPM MpOBEACHUS 3aHATUI
(KOMIBIOTEPHBIX CUMYJISIIINHI, pa300p KOHKPETHBIX CUTYaIlM U T.11.) B COYETAHUHU C
BHEAYIUTOPHON paboToil ¢ wenablo (POPMHUPOBAHUS U PaA3BUTUA TpPeOyEeMbIX
KOMITETEHIIUM 00yYaromuxcsl.

['1aBHBIM 3B€HOM JIMJAKTHYECKOrO LKA 00yYeHUs JUCUUIUIMHE SIBISETCS
nexuus. E€ uenp — ¢popMHupoBaHrEe y CTYJE€HTOB OPUEHTUPOBOYHOU OCHOBBI JJIS
HOCIEAYIOUIEr0 YCBOGHUS MaTepuana METOJAOM CaMOCTOATENbHONW pabOoThlI.
Conepxanue  JIEKUMM  JOJDKHO — OTBEYATh  CIEAYIOIIMM  JTHJIAKTUYECKUM
TpeOOBAHUSIM:

- W3J0XKEHUE Marepuaja oOT IIPOCTOIO0 K CIOXKHOMY, OT W3BECTHOIO K
HEHU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTh B U3JIOKEHUU MAaTEpHAIIa;

- BO3MOXKHOCTh MPOOJEMHOIO M3JI0KEHUS, AMCKYCCHM, AHallora C LEJbIo
aKTUBU3ALUU JEATEIbHOCTU CTYJEHTOB;

- Omopa CMBICIIOBOM YacTH JIEKIIMM HA MOJUIMHHBIC (DaKThl, COOBITHS, SBJICHUS,
CTaTUCTUYECKUE JAHHBIC;

- TECHas CBS3b TEOPETUUYECKUX IMOJIOKEHUN M BBHIBOJOB C MIPAKTUKON M OymyIIe
npo(ecCUOHANbHOM eI TeIbBHOCTHIO CTYACHTOB.

N3yuenne Kkypca «JlOMOTHUTENBHBIE TJaBbl MPOLECCOB W  alllapaToOB»
MOCTPOCHO HAa TPHHIMMAX Pa3yMHOW (opManm3alii M YIUIOTHEHUS y4eOHOM
uH(popMaIUKU, YTO, €CTECTBEHHO, JOJDKHO CIIOCOOCTBOBATH JYYIIEMY YCBOCHHIO
COBPEMEHHOW TPAKTOBKHU Y4eOHOTO MaTepuaia.

Ha mnepBbIX JNEKIUSIX MO Kypcy ««JlOMOJHUTENbHbIE TJIaBhl MPOLECCOB U
armaparoB» HEOOXOMMO BCIOMHUTb OCHOBHBIC MOHSTHS, TPUHIIUAIIBI TPUMEHEHUS
TEOpPHUU MOAO0OHS K pacueTaM XMMHUYECKOH anmapaTypbl, OObSICHUTH CTYACHTaM, KaK

IMOJIB30BATLCA JUArpaMMaM U HOMOI'paMMaMH B C60pHI/IKC IMpUMCPOB U 3aJay.

40



[Ipexxne, yeM CTYIAEHT MNPOCHyIIAeT JIEKIHIO, OH JOJDKEH IpopadoTaTth
OCHOBHOM TE€OPETUYECKHI MaTEpHaJl IO TEME, KOTOPBIN NPEICTaBIEH B y4eOHHKAX
U pacrieyaTkax JIEKI[UH, 3aHECEHHbIX HA MAarHUTHBIN HOCUTENb.

UreHne JeKUUM MO JAHHOW JHUCIUILIAHE MPOBOJMUTCA C HUCIOJIb30BAHUEM
MYJIbTUMEIUMHBIX Mpe3eHTauuil. IIpe3enTamus mo3BoiseT npernogaBaTelo YeTKO
CTPYKTYpHUpPOBAaTh MaTepuan JIEKUUH, SKOHOMUTH BpEMS, 3aTpadyMBacMoe Ha
pHCOBaHUE Ha JOCKE CXeM, Hamucanue (popMyn U APYTUX CIOKHBIX 0OBEKTOB, YTO
JTa€T BO3MOXKHOCTh YBEJIMYUTh 00bEeM H31araeMoro marepuana. Kpome Toro,
Npe3eHTalrs MO3BOJSIET OYEHb XOPOUIO MIUIIOCTPUPOBATH JIEKIUIO HE TOJIBKO
CXeMaMH U PUCYHKaMH, KOTOpPbIE €CTh B YYEOHOM MOCOOUH, HO U MOJHOLIBETHBIMH
doTtorpadusiMu, pPUCYHKAMU, TMOPTPETaMU YYEHBIX U T.J. OJICKTPOHHAs
Npe3eHTalrs MO3BOJSIET OTOOpa3uTh (PU3MUYECKUE M XUMHUYECKHE MIPOLECCH B
JVHAMHUKE, 4YTO TIO3BOJISIET YJIY4YlWTh Bocopustue Marepuana. CryaeHTam
IIPENOCTABISAECTCS BO3MOXXHOCTh KOINMMPOBAHUS NIPE3EHTALMI JJI1 CAMOIIOATOTOBKH
Y TIOJITOTOBKU K SK3aMEHY.

[Ipu u3zyuyenun kypca «JlONMOTHUTEIbHBIE TJ1aBbl MPOLIECCOB M AIIApPaATOB)
CTYJE€HT HE MOXET OrPAaHUYUTHCA TOJBKO PACCMOTPEHUEM TEOPETUUECKUX
BOIIPOCOB, a JIOJXKEH CTPEMHUTHCS AKTUBHO MPUMEHSTh PALMOHAIBHBIE MPUEMBbI
MOKCKa, 0TOOpa U MUCIOJIb30BAaHUSI UH(POPMAIIUU NPU BHIOOPE ONTUMAJIBHBIX MTyTEH
pELIeHMs TPaKTUYECKUX 3a/1a4 IPU BBIOOPE U pacyeTe amnmapaTyphbl AJi IPOBEACHUS
XUMHUYECKUX MpoueccoB. [103TOMy OCHOBHBIM YCIIOBHEM INIyOOKOrO H3Y4YEHHs
Kypca, pa3BUTUS HAy4YHOTO MBIIUICHUS U 3aKPEIUICHUS Y CTYACHTOB SIBISIETCS
pelieHune 3aa4 Ha MPaKTUYeCKUX 3aHATUAX. [Ipu perieHun 3a1ay CTyIeHT AOJHKEeH
MPOJIEMOHCTPUPOBATH, KAK MOXKHO MPUUTU K MPABWIBHOMY BBIBOAY, MCIOJIb3Ys
TEOPETUYECKHE KOHUEMINHU U (DaKThl, U3TI0KEHHBIE B TEOPETUUECKOM Kypce. Popma
IIPOBENICHUS 3aHATUN — IPAKTUYECKUE 3aHATHS C PELIEHUEM 3a/a4.

IIpu npoBeneHUM NMPAKTHYECKUX 3aHATHH clIeqyeT He MeHee | yaca u3 AByX
(50% BpeMeHM) OTBOJMUTH Ha CAMOCTOSTENIbHOE pelieHue 3aaad. [IpakTuueckue

3aHSATHS [IEJI€CO00Pa3HO CTPOUTH CIEIYIOIIUM 00pa3oM:
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BBonHas npenojasarens (LEJId 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JTOJKHBI
OBITH PACCMOTPEHBI).

bermneii onpoc.

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

CamMoCTOSTENBHOE PELICHUE 3a1a4.

Pa360p TMMOBBIX OIMOOK MU PEIICHUH (B KOHIIE TEKYILEro 3aHsATUS WM B HaYale
CJICIYIOIIETO).

Jl1st mpoBeieHUs 3aHATUN HEOOXOAMMO UMETh OOJIBIIION OaHK 3aaHUi U 3a1a4 115
CaMOCTOATENIBHOTO  pELIEHUsA, TOpUYeM  O3TU  33JaHUs  MOryT  OBITh
U pepeHInpPOBaHBI 110 CTENEHU CIOXKHOCTH.

[Tociie 03HaKOMIIEHHS ¢ TEMOM JIEKIIUH, CTYACHT pelIacT PUMEpPHI U 3a/1a4H,
3aKpeIuIsis CBOY 3HAHMS 110 TeMe. /{7151 yCIEeHOro 3aKpeIieHNs MaTepraa CTyIeHT
JOJDKEH HAY4YMThCS MOJIb30BaThCSI COOPHUKOM NMPUMEPOB U 3a1ad [4], B KOTOpOM
UMEIOTCA:

- OCHOBHBIE (DOPMYIIBI JJI PACUETOB,

- HOMOTPaMMBbI U IMarpaMMbl, 3HAYUTEIbHO 00JIErYarofe pacueThl IO CI0KHBIM
dbopmynam,

- Tabmuupl € HEOOXOAMMBIMU Il pPAcyeTOB CBOMCTBAMHM XMMHMUYECKUX
COEJIMHEHUI B Ta30BOM, )KHJIKOU U TBEpI0H popme,

- OCHOBHBIE MapaMeTpbl Pa3IUYHbIX aNNapaToB, NPUMEHSIEMBIX B XHUMHUYECKOU
TE€XHOJIOTHH.

B 3aBucuMocTH OT pazaena AUCUUILIMHBI M TOATOTOBJIEHHOCTH CTYIEHTOB
MOYKHO MCIIOJIb30BATh J1BA ITyTH:

- JlaBaTh OIPEIEIICHHOE KOJMWYECTBO 3a1ady JUIsl CaMOCTOSITEJIbHOIO PpElICHUS,
pPaBHBIX 1O TPYOHOCTH, & OILIEHKY CTaBUTh 3a KOJUYECTBO pPEUICHHBIX 3a
ONPEEIICHHOE BpEMS 3a/1a4.

- - BBLJABaTh 3aJIaHMs C 3aJa4aMHM Pa3HOW TPYIHOCTH W OLIEHKY CTaBUTh 3a
TPYAHOCTbH PELICHHOM 3aJa4M.

[lo pesynpraTaM CamMOCTOSITEIBHOTO PELIEHHs 3a4ay CIEAYET BBICTABIATH IO

KaXXKJIOMY 3aHATHIO OLCHKY. ITo MaTrepuaiaM pas3aciia uenecoo6pa3H0 BbIZIaBaTb
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CTYJICHTY JIOMAIlTHEe 3aJlaHre 1 Ha MOCJICTHEM MPAKTHUECKOM 3aHSITUU TI0 Pa3aey
MOJBECTH WTOTH €ro HW3y4deHUs (HampuMmep, MPOBECTH KOHTPOJBHYIO padoTy),
OOCYJUTh OICHKH KaXXJIOTO CTYJIEHTAa, BbINATh OTIOJHHUTEIbHBIC 3aJaHHUS TEM
CTyJI€HTaM, KOTOPBIE XOTST MOBBICUTH OIIEHKY 32 TEKYITyIO paboTy.
[Tpu opraHu3anuyu BHEAYAUTOPHOH CAMOCTOSITEJIbHOW PadOThI HCIIOJIB3YIOTCS
ClIeyroIue ee GOpPMBI:
- BBITNOJIHEHHUE JOMAIIIHUX 3aJaHui Pa3HOOOpPA3HOro Xapakrepa. IDTO - pelieHue
3a71a9; 0100p W U3yUEHHUE JIUTEPATYPHBIX HICTOYHUKOB; MTOI00p WILTFOCTPATHBHOTO
W OINMHCATEIHLHOTO MaTepuajia Mo OTACILHBIM pasieiaMm Kypca B ceTu MHTepHer,
BBHITIOJITHCHUE WHIWBUTYJTBHBIX 3aJ]aHUH, HAPABIICHHBIX Ha PA3BUTHE Y CTYICHTOB
CaMOCTOATEILHOCTH ¥ MHUIIMATUBBI. VHIMBUyallbHOE 3a/IaHUE MOYKET MOJIy4aTh
KaK K@Kl CTYACHT, TaK M YaCTh CTYICHTOB TPYIIIIBI
Ha camocrosiTensHyto paboTy CTYICHTOB 10 Y4EOHOMY IJIaHY OTBOAMUTCS 69 4acoB.
27 4acoB OTBOAMTCS Ha IMOATOTOBKY K »k3ameHy. CamocrosiTenbHasi pabota
CTyJIeHTa HOCUT CHCTEMAaTHIYCCKHI XapaKTep

CamocrosiTenbHasi paboTa CTyJIEHTOB, PEyCMOTPEHHAs y4eOHBIM TIJIAHOM B
ooveMe =~ 67% o0O0Iero KoJW4ecTBa 4YacoOB, COOTBETCTBYET Ooiiee TIIyOOKOMY
YCBOCHUIO U3Y4aeMoOro Kypca, GopMHUPYET HABBIKH UCCIEA0BATEIbCKOM paboThI U
OpHUEHTHPYET CTYJACHTOB Ha YMEHHE TPHUMCHSITh TEOPETUYCCKHUE 3HAHUS Ha
MIPAKTHKE.
3amanus A1 CaMOCTOSITENIbHOM pabOThI COCTABIICHBI IO pa3zieiaM U TeMaM, 10
KOTOPBIM TpeOyeTCs TOMOJTHUTEILHO POopadoTaTh U MPOaHATU3UPOBATH
paccMaTpUBaeMBbIi MpernoaaBaTeIeM MaTepruali B 00beMe 3ariaHupOBAHHBIX
yacoB. B pazzene 4.2. npuBeieHb HOMEpa 3aj1a4 o KaXXJ0i TeMe, 4acTh U3
KOTOPBIX PACCMaTPUBACTCA Ha CEMUHAPCKUX 3aHITHUSIX, OCTATHHBIC CTYICHTHI
JTOJDKHBI PEITUTh CAMOCTOSATEIILHO. Pe3ynbTaThl CaMOCTOSITEIEHON paOOThI
KOHTPOJIUPYIOTCS TIPETIOaBaTeIeM U YIYUTHIBAIOTCS MTPH aTTECTAIIMK CTYACHTA.
[Tpu 3TOM TIPOBOSATCS: IKCIPECC-OMPOC HA CEMUHAPCKUX 3aHATUSX, TIPOBEPKA
MUCHBMEHHBIX padoT.

IIpu noAroToBKe K KOJUIOKBUYMY CJIeyeT:
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npopaboTaTh KOHCHEKTHI JIEKIUH IO BOIIPOCaM KOJIJIOKBUYMA;

NPOYUTATH OCHOBHYIO H JONOJHUTEIbHYIO JUTEPATYPY, PEKOMEHA0BAHHYIO
[0 U3y4aeMbIM BOIIPOCAM;

OTBETUTH Ha BOIIPOCHI KOJUIOKBUYMa;

IIPU 3aTPYAHEHUSAX IPOKOHCYJIBTUPOBATHCA € IIPENOIABATEIIEM.

ISl CTYIeHTOB ¢ OrPAaHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI CO3/1aHbI
CHELMAJIbHBIE YCIIOBUS JUIsl MOJy4YeHHs oOpa3oBaHMs. B 1ensax AocTynmHOCTH
NOJIy4eHHUs]  BbICIIEr0 oOpa3oBaHMs MO  00pa3oBaTENbHBIM  IpOrpammam
WHBAIMJAMU M JIMDAMH C OTPAaHUYECHHBIMM  BO3MOYKHOCTSIMH  3JI0POBbS
YHUBEPCUTETOM obecrnieunBaercs: 1. AJbTepHAaTUBHOW Bepcuel o(QUIMaIbHOIO
cailta B cetn «/uTepHer» mna cnaboBumsamumx; 2. IlpucyTcTBHE accucTeHTa,
OKa3bIBaIOIIET0 00yyaroleMycs He0OX0AUMYIO OMOIIb; 3./1J11 MHBAJIMJOB U JIHI]
C OIPAaHUYEHHBIMU BO3MOXXHOCTSMHM 30POBBSl MO CIYXy — AYOJMpPOBAaHUE BCIyX
CIOPAaBOYHOM HH(OpMALMKM O paclUMCaHUU YYEOHBIX 3aHATUH; oOecnedyeHue
HaJJIe)KalllMMU 3BYKOBBIMH CpPEJICTBaMU BocripousBeaeHus uHpopmauuu; 4. Jlns
WHBAJIMIOB U JIMI C OrPAHUYEHHBIMU BO3MOXKHOCTSMH 3]I0POBbSl, MMEIOIINX
HapyllIEHUsT  ONOPHO-IBHUraTEIbHOIO  ammapaTra, CO3[JaHbl  MaTEepUaJIbHO-
TEXHUYECKHE YCIOBUS OOECHeuMBarolIie BO3MOXHOCTh OecTpensiTCTBEHHOTO
J0CTyIa 00yYaroluxcsi B y4ueOHblEe MOMENIEHUsI, 00bEKTY MUTaHUS, TyaJleTHbIE U
JIpyrue TIOMELIEHUs YHHBEpPCHUTETa, a TakkKe MpeObIlBaHUs B YyKa3aHHBIX
NOMEMICHUX (HAJTM4YKhe PACUIMPEHHBIX IBEPHBIX MPOEMOB,

MOPYYHEH U IpYTUuX NPUCIocoOIeHU).

8. MartepuajbHO-TeXHUYECKOE O0ecneYeHue U CIUTIITHHbI

Munumansno  HeoOxommmbii s peanmsanumu - OIIOIT  mepeuenn
MaTepUaNIbHO-TEXHUYECKOTO O0ecreyeHusl BKJIOYaeT B CeOs: JIEKI[MOHHbIE
aynutopud  (0OOpYy/IOBaHHBIE  BHJICONPOCKIIMOHHBIM  O0OpYJIOBaHHEM IS
NPE3EHTALN, CPEICTBAMH 3BYKOBOCIIPOU3BEIECHUS, SKPAHOM U UMEIOIUE BBIXO B
cetb VHTepHET), MOMEIIeHUs JIJIsl MPOBEIAEHUSI J1a0OPAaTOPHBIX, CEMUHAPCKUX H
NPAKTHUECKUX 3aHATHI (000pyZOBaHHbIE y4eOHOW MeOenbi0), KOMIBIOTEPHbBIC

KJIACCHI U JIp.
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[lo muciuniuuHe «JlOMOTHUTENbHBIE TJIaBbl MPOIECCOB U  alnapaToB»
UMEIOTCSl MPE3EHTAMU 10 OTAEJbHBIM TE€MaM Kypca, MO3BOJISIIOLIME HaumOoJiee
3¢ (HEKTUBHO OCBOUTH MPEACTaBICHHBIA YUeOHbBIN MaTEpHall.

3aHATUS JICKIUOHHOTO THUIA W CEMHHApPCKUE 3aHSTUS MPOBOMASTCS B

ayauropuu 210

OcHOBHOE 060py11013aHHe,

oOecrieynBaroIee IIPOBEACHUE
Nea OcHOBHOE Ha3HAYCHHUE
2 ayn. JIEKIIMOHHBIX, MPaKTUYECCKUX 51

71a00paTOPHBIX 3aHATUI

210 | Hanuume MynbTUMeaniiHOTO | O0y4aroniee: Mpu MPOBEICHUU
00opyAOBaHUS JEKIIMOHHBIX W TIPAKTUUYECKUX
3aHATUI
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JACT UBMEHEHUM (JlonoaHeHmii)

B pa0oyeil mporpaMmme IMCUMILIMHBI
«JlOTOJIHUTEJIbHBIE TJIABBI MIPOLECCOB U ANNAPATOB XUMH4YECKOM
TEXHOJOTMID)

1o HanpagpJeHnI0 noAroToBku 18.04.01. - Xumn4yeckasi TeXHOJIOTHS

npoduiab HanpasJaeHus — TexHo0rust U nNepepadoTKa MOJMMEpPOB
Ha 2023/ 2024 y4yeOHbIi roj

NeNe | Dnement (mynkt) PITJI [IepeyeHb BHOCUMBIX [Ipumeuanue
U3MEHEHUH (JIONOJIHEHUI)

Obcyoicoena u pekomeH008aHa Ha 3acedanuu Kageopvl OPTraHUYECKON
XUMHUHU U BEICOKOMOJICKYJISIPHBIX COSTUHEHUH

IpoTOKOJ No « » 2023r.

u.0. 3a8edyouje2o kageopoi FO.A. MankanmnyeB
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IIpunoxenne 2

Pacnpenesienue 0a,1710B TeKylero U pyoe;xHoro KOHTPOJIs

Ne Cymma b6annos
n/ Buo konmpons Oobuwasn
1-2 mouka | 2-a mouxka | 3-1 mouka
n cymma
1 |Iocewenue 3anuamuii 00 10 6annoe |00 3 o. 00 30. 00 46.
2 | Tekywuii Koumpov: 00 30 6annoe |00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 6onpocos om0 00l156. |om0oo56 |om0oo56. | omOooso
[MosHbIN PaBUIBHBINA OTBET o 15 6amnos |5 0. 50. 50.
Henonablii mpaBUIBHEIA OTBET or 3 10l150. |orl m050. |or1m0560. | or 1l mo56.
OrtBer, COAepX AN HETOYHOCTH, OIIHOKH 00. 00. 06. 00.
Buvinoanenue camocmosamenwvhulx (om0 0015 6. (om0 0056. lom 00056 |om00o506
3adanuii (pewienue 3adau,)
3 | Pybescuntii KoHmpo.io 00 30 6annoe |00 10 é. 00 10 6. 00 10 6.
KOJIJIOKBUYM ot 0 10 306. |or0m0106 |or 010 106. | or 0 mo 10 6.
4 | Hmozo cymma meKyuiezo u pyoeicnozo
KOHmMpOoas 00 706annoe |00 236. 00 236 00 246
5 |HepBoiii 3Tram (6a30BbIi)ypoBeHb) — OIEHKa |He MeHee 36 O. He MeHee 12 He MeHee 12 6 | He meHee 12 6
«YAOBJIETBOPUTEJIBHO» 0.
6 |Bropoii 3Tan (MpoABUHYTHI)ypoBeHb) — ouenka |Menee 70 6. MmeHee 23 6 MmeHee 23 6 MeHee 246
«XOPOIIO» (51-69 6.)
7 |Tpernii 3Tan (BbICOKMii ypoBeHb) - ouenka |He MeHee 70 0. He MeHee 23 He MeHee 23 6 | He MeHee 240
«OTJINYHO» 0.
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IIpuaoxenne 3

IHIxkana ouyenueanus naanupyemvix pe3yiomamoe o0yuenus

Texkymuii 1 py0exHbIil KOHTPOJIb

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

2 Yactuunoe [TosnHoE wi | [TonHoe unu | I[TosHOE
MOCEIICHUE JaCTUYHOC YaCTUYHOC MOCEIICHUE
ayTUTOPHBIX MOCEeIIECHUE MOCEeIIECHUE ayTUTOPHBIX
3aHATHUH. ayJIUTOPHBIX ayJTUTOPHBIX 3aHATHUH.
Heynosnersopuren | 3aHATHI. 3aHATHUH. [Tonnoe
bHOE BbIMOJHEHUE | YacTraHOE [TonuHOE BBITIOJIHCHHE u
na0OpaTOPHBIX W | BBIIOJIHCHUE U | BEIIIOJTHEHUE W | 3alIUTa
MPaKTHYECKUX 3aIuTa 3aIuTa 7a00paTOpHBIX U
paoor. [Inoxas | nabopaTopHbIX U | JAOOPATOPHBIX U | MPAKTUYECKUX
MOATOTOBKA K | IPaKTHYCCKUX MPaKTUYECKHUX 3aHATHUH.
0amTpHO- pabor. pabor. Brimonnenue
PEHTHHTOBBIM Beimonaenune Brimonaenune KOHTPOJIHBIX
MEPOIPHUATHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX paboT, TECTOBBIX
Crynent He | padoT, TECTOBBIX | pabOT, TECTOBBIX | 3aJlaHMI, OTBETHI
JIOITYCKAETCs K | 3JaHUA, OTBETHI | 3aJJaHUH, OTBETHI | HA  KOJJIOKBUYME
MIPOMEXKYTOUYHOMN Ha KOJUIOKBHYME Ha | HA KOJIJIOKBUYME | Ha OIICHKH
aTTecTaluu OIICHKH Ha OIICHKH | «OTIIUIHOY.

«YAOBIIETBOPUTEND | «XOPOIIO».
HOY.
IIpome:kyTouHasi aTTecTaums 011 IK3ameHa
Cemectp [Ixana onleHUBaHUS
HeynoBnerBopurte | Y 10BIE€TBOPUTEIHHO Xoporio OTau4HO
JIBHO (61-80 6amnoB) (81-90 6annoB) (91-100 6ammoB)
(36-60 6amnoB)

2 Crynent  umeet | Ctygent umeer 36- | Ctynent umeert | CTyneHT umeer 61-
36-60 GammoB mo | 50 6amtoB 1o | 51-60 Gammo mo | 70  GammoB  TO
UTOTAaM TEKYIIEeTo | UTOraM TEKYIIErO0 W | UTOTaM TEKYIIero | UTOoraM TeKYIIEro u
u pyOexHOro | pyoexHOro u pyOexHOro | pyoexHOoro
KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha
sk3aMeHe  (mud. | sxK3ameHe (mud. | sx3amene  (mud. | IK3aMeHe (mud.
3a4eTe) HEe Jall | 3a4eTe) JaJl MOJHBIM | 3a4eTe) Jlai | 3adere) Jan
MOJIHOTO ~ OTBETAa | OTBET  HAa  OJMWH | IOJHBIA OTBET Ha | OJHBIM OTBET Ha
HU  HAa  OJUH | BOIPOC M YaCTUYHO | OMIMH BONPOC U | OOMH BONpPOC U
BOIIPOC. (TTOTTHOCTBIO) YaCTUYHO YaCTUYHO
CryneHt umeer OTBETUJI Ha BTOPOU. | (TIOJTHOCTHIO) (OTHOCTBIO)

36-45 GamioB mo | CtymeHT mmeeT 46- | OTBETHI Ha | OTBETHH Ha
uToraMm Tekymero | 60  GayuloB 1O | BTOPOIA. BTOPOH.
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u pyOexxkHOTO

KOHTPOJIS, Ha
sk3ameHe  (amd.
3a4eTe) Jan
TTOJTHBIN OTBET

TOJIKO Ha OJHH
BOIPOC

UTOTaM TEKYIIEro u
pyOEXKHOTO

KOHTPOJIS, Ha
IK3aMeHe (mud.
3auere) Jayl MOJTHBIN
OTBET Ha  OJWH
BOIIPOC WA
YACTHYHO  OTBETHUJI

Ha 00a Borpoca.
CrygeHT uMeeT 1o
UTOTaM TEKYIIETOo U
pyOeKHOTO
KOHTPOJIA 61-70
0aJI0OB Ha 3K3aMeHE
(mud. 3aueTe) HE nan
MOJIHOTO OTBETa HU
Ha OJTUH BOIIPOC.

CtyneHT  uUMeeT
61 — 65 6au1OB IO
UTOTaM TEKYIIETro

u pyOexHOro
KOHTPOJIS, Ha
JKk3aMeHe  (aud.
3adere) Jan

MOJHBLIA OTBET Ha
OJIMH BOIPOC U
YaCTUYHO

OTBETHII Ha
BTOpoii. CTyneHT
HMEEeT 66-70
0aJIJI0B 110 UTOraM

TEKYIIETO u
pyOexxHoro

KOHTPOJIS, Ha
9K3aMeHe  (mud.
3a4eTe) Jan
TIOJIHBIN OTBET

TOJIKO Ha OJHH
BOMPOC.
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