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1 OBBEKT, HEJIb U 3ATAYU OCBOEHUA JUCIIUITJINHBI

JlucuuiinHa paccMaTpUBaEeT BOMPOCHI MPOTEKAHUS MPOILECCOB XUMUYECKOU TeX-
HOJIOTH, B KOTOPBIX IPUHUMAET y4acTue TBepaas ¢asa.

[{enpr0 TUCITUTIIMHBI SBIIICTCS: 00IIeTeOpeTHIecKas M MPaKTUIecKas MoJroTOBKa
MarvcTpoB, CIIOCOOHBIX IMOHMMATh OCHOBHBIC 3aKOHOMEPHOCTH MAacCOOOMEHHBIX IPO-
I[ECCOB, IPOUCXOISAIINX B CUCTEMAaX C Y4aCTHEM TBEPABIX (a3, OCYIIECTBIATh MPOEKTHU-
pOBaHME anmnapaToB ISl IPOBEACHUS dTUX ITPOIIECCOB.

OCHOBHBIMM 33Jla4aMH U3yYEHUS TUCIUIUIMHBI SIBISIOTCS:

M3y4eHHE (PUBHKO-XUMUYECKUX 3aKOHOMEPHOCTEN U KUHETUKU HanuOoJjIee BaXKHbIX
MacCOOOMEHHBIX IIPOIIECCOB B CUCTEMAX C Y4aCTUEM TBEPAOU (a3sbl;

OBJIaJICHUE METOIaMH pacueTa MPOIIECCOB MACCOINEPEHOCa B CUCTEMAX C y4acTUEM
TBEep10H (Da3bl U anmapaToB, IPUMEHIEMBIX JJI UX MIPOBEICHUS;

dbopMupoBaHHE MPEICTABICHUN O NMPUHIMIIHAILHBIX TEXHOJOTHMYECKHUX CXEMax
IIPOBEICHHUS MPOIIECCOB MACCOIEPEHOCAa B CUCTEMaX C Y4aCTUEM TBEPAOH (asbl;

dbopMupoBaHHE HABBIKOB pacyeTa amnmapaToB, MPUMEHSIEMBIX IS TPOBEIACHUS
MacCOOOMEHHBIX TIPOIIECCOB B CUCTEMAaX C y4acTHEM TBEpAOH (ha3sr;

(dhopMHUpOBaHNE HABBIKOB MPAKTUYECKOTO MPUMEHEHUS 3HAHUN 00 yCTPONCTBE U
IPUHLINIIE AEUCTBHUS MacCOOOMEHHOM anmnaparyphl;

dbopmupoBaHne CIIOCOOHOCTEN I pa3padOTKH HOBBIX TEXHUUECKHUX PEIICHHMA

dbopMUpOBaHHE aHAIN3a PA3IUYHBIX BAapPUAHTOB TEXHOJIOTMYECKHUX IPOIIECCOB;
MOTHBAIIMU K CAMOCTOSITEIbHOMY TOBBIIIICHUIO YPOBHS MPO(ECCHOHATBHBIX HABHIKOB B
00J1aCTH XMMHUYECKON TEXHOJIOTHH.

B pesynbTare M3ydeHUs MUCHUIUIMHBI CTYACHTBI MPHOOPETAIOT TEOPETHUYECKUE
3HAHUS U PAaCUETHHIC HABBIKM, HEOOXOIUMBIC JJI U3YUYEHUSI TTOCIEAYIONIUX JTUCIUILIUH
po¢eCCUOHAILHOM TOATOTOBKH, BHIMIOJHEHUSI BBIITY CKHON KBAJTM(PUKAITMOHHON paOOThI
U YCIIENTHOTO PEeIeHus 3a7a4d B MpoheCcCHOHATBHON ACSITEIHPHOCTH B 00JIACTH XUMHUYE-
CKOM TEXHOJIOTHH.

B pe3ynbrare nsyuenus nuciuiuinHel «IIponeccsl MmacconepeHoca B CUCTEMAX C yda-
CTHEM TBEPAOH (pa3b» CTYICHT IOKCH
3HATh:
— TEOPETHUYECKHUE OCHOBBI MAaCCOIEPEIaur B CUCTEMAX C TBEPAOM (a3oii;
— CYIIHOCTh, 00JIACTH MPUMEHEHUS U CTIOCOOBI MTPOBEICHUSI MACCOOOMEHHBIX MPOIIeC-
COB C yYacTHEM TBepAoH (asbl;
— Ha3HA4YCHHUE, TMPUHIUIT JSHCTBUS M YCTPOHMCTBO MAcCCOOOMEHHBIX aIlllapaToB, HC-
MOJIb3YEMBIX ISl IPOBEJACHUS ITPOIIECCOB B CHCTEMAX C yU4aCTHEM TBEp10i (ha3bl;
YMETh:
— OMNpEeNeNiATh OCHOBHBIE XapAaKTEPUCTUKU MACCOOOMEHHBIX MPOIIECCOB C y4acCTUEM
TBEpJOU (a3bl;
— BBIOMpaTh ONTHUMAJIbHBIC TEXHOJOTHYECKHE PEKHMBI M HamOoJiee pallMOHaJIbHBIC
THUIIBI TETNIOOOMEHHBIX anmapaToB;
— TIPOBOJIUTH aHAJIU3 MIPOIIECCOB MACCONEPEHOCA B XUMHYECKOM ammaparype;



— TPOBOAWTH PACUYETHI C UCTIOIB30BAaHUEM SKCIIEPUMEHTAIBHBIX M CIIPABOYHBIX JIaH-
HBIX;
BJIAJIETD:
— TMPEJCTaBICHUSIMH O TICPCIICKTUBAX Pa3BUTHS MaCCOOOMEHHOTO 00Oy I0BAHMS;
— TMOHATHHHO-TEPMHUHOJIOTHYCCKUM aImapaTtoM B 00JacTH TEIUIO- M MacCOTepeHoca
MePEHOCA B TeTEPOTreHHBIX CHCTEMAX;
— QJITOPUTMAMHM pacyeTa MPOIECCOB MACCOMIEPEHOCA B CUCTEMAaX C YYaCTHEM TBEPIOH
ha3zwr;
— HaBBIKAMHU TEXHOJOTHYCCKUX U KOHCTPYKTHBHBIX pacuyeTOB MacCOOOMEHHOTO 000-
pPyJIOBaHMUSI.

[lepeuuncnennple pe3yabTaThl 00yUEHHUs ABISIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CJIEAYIOIIUX KOMIIETCHIIMM:
- C1IOCOOEH MCHOJB30BATh COBPEMEHHBIE TPUOOPHI U METOAMKU, OPIrAHU30BBIBATH MPOBE-
JIEHUE SKCIEPUMEHTOB U UCIBITAHUM, TPOBOJUTH UX 00paOOTKY M aHAIU3UPOBATH UX
pe3yJIbTaThl IS PEIICHHS TPOU3BOICTBEHHBIX U Hay4HbIX 3a1a4 (OI1K-2);

- croco0eH pa3paboTaTh HOPMBI BEIPAOOTKH, TEXHOJOTUUECKHE HOPMATUBBI HA PACXO]]
MaTepuaioB, 3aroTOBOK, TOTUIMBA W JJIEKTPOIHEPTHHU, KOHTPOIUPOBATH MapameTpbl

TEXHOJIOTUYECKOT0 TPOoIecca, BHIOUpaTh 000PYy10BAaHUE U TEXHOJIOTHUUECKYIO OCHACTKY
(OITK-3).

2 MECTO JUCHIUIIJIMHBI B OCHOBHOM OBPA3OBATEJIbBHOM
IMPOI'PAMME

JlucuurinHa OTHOCUTCS K 00s13aTesibHOM yacT brioka 1. JMcIuniaInHbl (MOTy/IH)
y4eOHOr0 IJIaHa.

basupyercs Ha 3HAHUSIX U YMEHHSIX, KOTOPBIE CTYJICHT MPUOOPEN MPU OCBOSHUH
MPEAIECTBYIONMX AUCHMUIUINH: «METOo0JI0TUsT 1 METOAbl HAy4YHBIX HCCIICIOBAHUIY,
«TeopeTnueckre M dKCIIEPUMEHTAIBLHBIC UCCIIECIOBaHUS B XUMHUN», «IIpoekTrpoBaHue
MIPOM3BOJICTB XMMUUYECKON TEXHOJIOTHUI.

3HaHUA U YMEHUs, TIPUOOPETEHHBIC TP OCBOCHUH JTAHHOW JTUCIMIUIMHBI, Peau-
3YIOTCSI CTYJEHTOM P MPOXO0KACHUU TPOU3BOACTBEHHON U MPEAAUIIIIOMHON MPAKTUK,
MIPOXOXKJIEHUH F'OCY1apCTBEHHON UTOTOBOM aTTECTAIUH.
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3 CTPYKTYPA U COAEP)KAHUE JUCIHUIIVINHBI

3.1 PacnpenesieHne y4eOHBIX YaCOB 10 TeMaM IMCHUIJIMHBI M BUIAM 3aHATHI

HanmenoBanue tem KoaunyecTBo yacoB
(conmeprKaTesbHBIX MOAYJIEH) B ToMm uncrne
Bcero | Jleknuu | Jlabop. | Ilpakr. | CP
(Cemun.)
Tema 1. Pa3HOBUIHOCTH MPOIIECCOB C
ydactueM TBepAou ¢asbl. Bumasl TBep- 18 2 0 3 8
1ol (a3l B MAaCCOOOMEHHBIX TPOIEC-
cax
Tema 2. OCHOBBI TEOPHUH IIEPEHOCA 22 2 0 12
Tema 3. Teopust momoOust mpu omuca- 29 5 12 8
HUH MaccomepeHoca
Tema 4. CpoiicTBa TBEpABIX a3 U HEOI- 18 2 0 8 8
HOPOJIHBIX CpeN
Tema 5. Cymika 21 2 0 12 7
Tema 6. Ancop6rust 18 2 0 8 8
Tewma 7. Kpucrannuzanus 17 2 0 8 7
Tema 8. MemOpaHHBIE TPOIIECCHI pa3/ie- 16 1 0 9 5
JICHUS
Tema 9. PacTBopeHU€e U 3KCTparupoBa-
HUE B CUCTEME TBEPAOE TEIO-KU- 17 2 0 8 7
KOCTb
KonTakTHas pabota (10NOJTHUTENbHAS) 2
Kypcosas pabota (mpoekr) 0 0
Htoro mo Bumam 3aHATUN 178 17 0 85 74
KoHutposb 36
UTOro 216

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHUIIINHDI

KomnereHiuu TeMbl TUCIUTIIINHBI, HAlleJICHHBIC Ha BBIPAOOTKY KOMITCTCHIIHH
OI1K-2 Temsr 1,2,3,4,5,6,7,8,09.
OI1K-3 Temsr 1,2,3,4,5,6,7,8,09.
3.2 Jlekuun

Tema 1. Pa3HOBUAHOCTH TIPOIIECCOB C ydacTueM TBepAou ¢a3wl. Buabl TBepaoit
¢da3pl B MACCOOOMEHHBIX Mpolieccax.

ConepxkaHue TeMbl 1:
[Ipoueccel, NCIOJIB3YyEMBIE B XUMUYECKON TEXHOJIOTUH: XUMUYECKUE, TUAPABINYECKHUE,
TEIUIOBBIE, MacconepeHoca. Mx B3aummocBsa3b. llpomeccsl  craumMoHapHblE |




HECTAIlMOHAPHBIE; peajbHbIe, UICATLHOTO CMEIIECHUS, HIeaThbHOTO BhITeCHeHHs. Kiac-

cuduKaIms MacCOOOMEHHBIX MPOIIECCOB. Bu bl TBEpAOH (ha3bl, y4aCTBYIOIIHUX B TIPOIIEC-

cax XMMHUYECKOW TEXHOJIOTUU: PEareHThl, KaTaau3aToPhl, JJIEMEHTHI allliapaTyphl U .
Jluteparypa k Teme 1: [1, 2].

Tema 2. OCHOBBI TEOPUU NIEPEHOCA.

ConepkaHue TeMbl 2:
[Tonsitue cyocranuuu. OCHOBHBIE OIpEAENICHUs: MOTEHIIMA MePEeHOca, TNIOTHOCTh MO-
TOKa, MOLTHOCTh UCTOYHKKA Buibl mepeHoca cyOcTaHMy: KOHBEKTUBHBIN U JudPy3HbIN
BbiBo1 ocHOBHOTO ypaBHEeHHUs niepeHoca. [IpobiieMbl Mpu pelieHn OCHOBHOTO ypaBHe-
Hus nepeHoca. CrocoObl pelieHrs OCHOBHOT'O YpaBHEHUS IIEPEHOCA.

Jlutepatypa k Teme 2: [1, 2].

Tema 3. Teopus mogo6ust pu ONMKUCAHUU MACCONEPEHOCA.
ConeprkaHue TeMBI 3:
OcnoBbl Teopuu noao6us. [IpeodbpazoBanne nuddepeHanbHbIX YpaBHEHHH METOIOM
nonobus. Kputepun nogoOus: ruipaBinueckue, TEIIOBbIe, MaCCOMIEPEHOCA.
KputepuanbHoe ypaBHEHHE MacCOOTIa4yM JJIsl MaccolepeHoca B TBepAoH ¢ase.
Jlutepatypa k Teme 3: [1, 2].

Tema 4. CoiicTBa TBEpAbIX (a3 U HEOJAHOPOIHBIX CPE.

ConepxxkaHue TeMbl 4:

OCHOBHBIE XapaKTEPUCTUKU MOPUCTHIX Tel ((popmMa Mmop, UX B3aMMHOE PacIoJio-
YKEHUE U COeJIMHEHUE, IOPUCTOCTb, paclipe/ielieHre Mop Mo pa3MepaM, yAeabHas TOBEpX-
HOCTb U KO3 PUIIMEHT U3BUIUCTOCTHU TIOP). OCOOEHHOCTH TPOTEKAHUS THIPABINYECKUX
MIPOIIECCOB B CHUCTEMAX ¢ TBepoi (pa3oit. TpaHCTIOPT 3epHUCTHIX MaTepualioB. Termtodu-
3UYECKHE CBOMCTBA TBEP/IBIX TEJI U HEOJJHOPOIHBIX CPEI.

Koadhdummentsr auddy3un TBEpABIX Tel U HEOTHOPOAHBIX cpell. OcoOeHHOCTH
Maccomnepenayu B CucTeMax ¢ TBepnol (azoit. Macconepenoc Bo BHemHel (aze. Mac-
comnepeHoc B TBepaoi (aze. MacconmpoBogHocTh. OCHOBHBIC BUJIBI AJIEMEHTAPHBIX MTPO-
[IECCOB MacCOMNEPEHOCca B MOPUCTHIX TeaX. Y PaBHEHUSI MaCCOIPOBOJHOCTHU. Y PaBHEHHE
Maccoriepeiadu Jisl CHCTEM C YYacTUEM TBEPAOTO Tea.

Jluteparypa k Teme 4: [1, 2].

Tema 5. Cyuika.

OOwue cBeneHus 0 mpolecce U 00JacTH €ro MPakTUYeCKoro npumMeHeHus. Me-
TOABI CYIIKU MaTtepuanoB. Dopmbl CBA3U Biaru ¢ MmarepuasioM. OCHOBHBIE ITapaMeTpPhI
BJI&YKHOT'O BO3/AyXa. J[marpamMmma cOCTOSHMS BIaXKHOTO BO3/1yxa. PaBHOBECHE IIPH CyIIKE.
MatepuaibHblii U TEMJIOBOM OanaHChl KOHBEKTHMBHOW M KOHTAaKTHOM CyIIWIOK. Bapu-
aHThl OPraHM3allMM IPOBEACHUS KOHBEKTHBHOM CymKH. KnHeTHnka mporecca CylIlKy.
TennmomacconepeHoc B nmporuecce cymku. Kunernueckue kpusble cymku. Ilepuoasl no-
CTOSIHHOM U ITAJIAI0IIEN CKOPOCTEN CYIIKH. MeToibl pacyeTa CKOPOCTH CyIIKA. MeTo bl
MHTEHCU(PHUKAIIUHU MPOLIECCOB CYIIKH.

Koncrpykiuu cymmmnok. Knaccuduxarus. KOHBEKTUBHBIE CYIIUIKU € TIJIOTHBIM
CJIOEM BBICYILIMBAEMOIO0 MaTepuajia (KaMepHbIE, JEHTOYHblE M Ap.). KOHBEKTHBHBIE



CYIIMJIKH ¢ TIEpEMENIMBAHNEM BBICYIIMBAEMOro Marepuana (bapabanubie u jp.). KoH-
BEKTHUBHBIC CYIIUJIKH C ICEBIO0KUKEHHBIM CJI0E€M BBICYIIMBaeMoro marepuaia. Kon-
BEKTHUBHBIC CYIIHIIKHA C THEBMOTPAHCIIOPTOM BBICYIIMBAEMOro Marepuaia. KoHTakTHbIC
CYMIMIKA (CYIIMIbHBIC MIKA(BI, BANbIOBBIC U Ap.). ClielraibHble CYIIMIKA: pagrali-
OHHasl, CyOJUMAaIIMOHHAS, BBICOKOYACTOTHA.

Bp100p 1 onTUMH3AIHS PEKUMOB MTPOIIECcca CYIIKU M €ro anmapaTrypHoro ohopm-
nenust. OCHOBBI pacyera CYIIHIOK

Jlutepatypa k Teme 5: [1, 2].

Tema 6. AncopOuus.

Conepxanue Tembl 6:

OO6mue cBeaeHus 00 aacopOIy u obdjactu ee npuMeHeHus. OCHOBHBIE MPOMBIIII-
JICHHBIE aJICOPOCHTHI, UX CTPYKTypa U cBoicTBa. PaBHOBecue npu ajgcopoiuu. M30Tepmsl
agcopomuu. MatepuanbsHbIil Oaanc ancopOuuu. [[nHaMrka paBHOBECHOM M HEPABHOBEC-
HOU ancopOumu. KoHcTpykimu agcopOepoB. AmmapaThl ¢ HEMOABUKHBIM, TICEBIO0KHU-
KEHHBIM U TUIOTHO JABWXKYIIMMCS CJIOE€M 3€pHUCTOr0 Marepuana. PacdeT agcopOepos.
JlecopOrtusi, criocoObI ee mpoBeieHns U pacdeT. CXemMbl MPOBEACHUS IEPUOINYECKOTO U
HETIPEPBIBHOTO MPOIECCOB aJICOPOITUHU

Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. Kpucrammm3zanusi.

ConepkaHue TEMBbI 7:

OO61ue cBelleHUs O MPOIECCe U 001acTU MpUMEHEHUs. MeTo bl MPOBEACHUS KpU-
craju3alu. PaBHoBecHe pu KpucTamm3aui. MaTepualibHbIi U TETUIOBOM OaiaHChl
kpuctaumzanuu. Kunernka kpucramumszanuu. CKopocTd oOpa3oBaHMsI M POCTa KpU-
ctayuioB. CriocoObI pa3/iesIeHus cMecel KpUCTauIM3alieil, MHOTOKpaTHON MepeKpucTal-
au3anueil MetoaMu IpoOoHOH ((ppakMOHMPOBAHHOWM) U MPOTUBOTOYHON KpUCTAILIN3a-
IUH.

Kouctpykiuu kpucrammzatopoB. Knaccudukarus. Kpucrammsatopsl ¢ yaaie-
HUEM YacTH pacTBoputensi. Kpuctammmsatopsl ¢ oxiaxkaeHueM pactBopa. bapabannsie
KpHUCTaJUIM3aTOpbl. BakyyM-Kpuctamus3aTopsl. Kpuctamim3aTopsl € IICEBIOOKUKEH-
HBIM ciioeM. [IyTu nHTeHCcuduKauy mMpoIeccoB KpUCTAIIN3AUN

Jlutepatypa k Teme 7: [1, 2, 3].

Tema 8. MeMOpaHHBIE TTPOIECCHI pa3IeCHUS.

ConepkaHue TeMBbI §:
OO6mue cBeAeHUs 0 Mpoleccax MEMOPAHHOTO pa3/iesieHnus UM 00JacTsIX MX MpaKThye-
ckoro npumeHenus. Knaccudukanus MmeMOpaHHbIX TTpolieccoB U MeMOpaH. Bujibr MeM-
OpaHHBIX TIporieccoB (OapomemOpanHbie, TU(PHY3MOHHO-MEMOpPAHHBIEC, SJIEKTPOMEM-
Opannbie). OCHOBBI MexaHU3Ma MeMOpaHHbBIX MpoleccoB. Kunernka MmeMOpaHHbBIX Mpo-
1ECCOB. SIBJI€HNE KOHLIEHTPAMOHHOM NMOJIIPU3ALMU U METO/IbI CHUKEHUS €€ BIUSHUS Ha
MeMOpaHHbIe mporecchl. [IpeanoaroroBka cMeceit nepen MEMOpPAHHBIM pa3AeiiCHUEM.
MeTtoas! ouncTkH (perenepaiu) MmeMopan. Pacuer MmemMOpaHHBIX IIPOLIECCOB U armapa-
TOB BbITecHEHUs. [lyTn nHTeHCHDUKaM MEMOPaHHBIX IPOLIECCOB.

Konctpykiun memOpanHbix ammapaTtoB. Kiaccudukarms (TUIOCKOKaMepHBIE,
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pyJIOHHBIE, TpyOUaThie, MOJIOBOJIOKOHHBIE). BbIOOp THIIa MEMOpaHHOTO anmnapara

Jluteparypa k Teme 8: [1, 2, 3].

Tema 9. PacTBOopeHHE U SKCTPAarupoBaHUE B CUCTEME TBEPIOE TEI0-3KUJIKOCTb.
ConepxaHue TeMbl 9:
OOmume cBemeHus O MpoIeccax U 00JIacTh WX MPAKTUUECKOro MpuMeHeHus. Pac-

TBOpPEHHUE. Y CIIOBUSI PABHOBECHS IIPU PACTBOPEHUU. Y PaBHEHUS KUHETUKHU PACTBOPEHHUSI.
OmnpeneneHrne BpEMEHHU MOJHOTO PACTBOPEHUSA. DKCTPArupoBaHUE TBEPJIOTO BELIECTBA.
CriocoObl 3KCTparupoBaHus U PACTBOPEHHUS: 3aMKHYThII MEPUOANYECKUIN TIPOLIEeCC; Mpsi-
MOTOYHBIN U MPOTUBOTOYHBIN MPOLIECCHI; MPOLECC B HEMOABUKHOM CJI0€. ATapathl JIs
IIPOBEICHUSI TPOLIECCOB SKCTPAruPOBAHUS U PACTBOPEHMUSI (CMECUTENBHO-OTCTOMHBIE, Ka-

PYCENIbHBIN U JIp.).
Jlutepatypa k Teme 9: [1, 2].

3.3 IlpakTuyeckne (CeMUHAPCKHE) 3aHATUS

No Tewma 3ansTHsS O0bem, vac. | JIuteparypa
/1
Pa3HoBUAHOCTH TIPOIIECCOB C YYaCTHEM TBEPIOM
1 | da3sl. Bugsl TBepaoit ¢dazel B MacCOOOMEHHBIX 8 [1, 4]
npoleccax
2 | OCcHOBBI TEOpHUH MEPEHOCA 12 [1, 4]
3 | Teopust moio0us npy ONMCaHUKM MacconepeHoca 12 [1, 4]
4 | CoiicTBa TBepabIX (ha3 M HEOTHOPOIHBIX CPE/I. 8 [1, 4]
5 | Cymxka 12 [1, 4]
6 | AncopOuus 8 [1, 4]
7 |Kpucrammmsarus 8 [1, 4]
8 | MemOpaHHbI€ IPOLIECCHI pa3ae/ICHHUs 9 [1, 4]
9 PacTtBopeHrne M OSKCTparmpoBaHHE B CHCTEME 8 [1, 4]
TBEPJ0€ TEI0-KUIKOCTh
NUTOro: 85
3.4 JIabopaTopHbIe padoThI
B yueGHOM miaHe nabopaTopHble paboThl HE 3alJIaHUPOBAHBI.
3.5 CamocTosiTenpHas paboTa CTy/IeHTa
Ne Buner camocTosTenbHON pabOTHI CTYCHTA O6bewm,
n/n Jac.
1 W3yueHune JeKIMOHHOTO MaTepraia 20
2 IToaroTOoBKa K MPAKTHYECKUM 3aHSITUSIM 45
3 IToaroroBka K 1aOOpaTOpHBEIM padoTam 0
4 BrinosiHeHHEe KypcOBOTO MPOEKTA 0
5 BrinosiHeHne KypcoBOil paboThI 0
6 BrinosHeHNE MHIMBUYaTbHOTO 3a/1aHHUs 9

HNUTOI'O:

74




3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

Y4eOHbIM MJIaHOM KYpPCOBOE MMPOEKTUPOBAHUE HE 3aIIAHUPOBAHO.

CryneHToM 049HOM (POPMBI 00YUEHHUS BBHITOTHICTCS MHANBUIAYATHLHOE 3aJaHuE.

TemaTuka 3a7aHus CBsI3aHa C PACYETOM amlNapaTroB JUIs MMPOBEACHUS ITPOLIECCOB
MacCOMNEPEeHOca C yuacTueM TBEp10i (ha3wl (CYIITKU, KPUCTAITU3AIUH, PACTBOPEHUS, IKC-
TparupoBanus). L{ens — ycBoeHHE METOMUKHU Pa3pabOTKH COOTBETCTBYIOIIETO 000PYI0-
BaHMUSL.

B pe3ynbTaTe BhIOJHEHUS PaOOTHI CTYAEHT JOJIKEH:

— 3HATh IPUHIUI JAEUCTBHUS COOTBETCTBYIOIIETO0 000Dy I0BAHMUS;

— yMeTb 00OCHOBBIBATh TEXHUYECKHE M TEXHOJOTHUUECKHUE PEIICHHS, PACCUUTHI-
BaTh OCHOBHBIE Pa3MePbl COOTBETCTBYIOIIETO 000Dy 1I0BAHHUS.

OTt4eT 0 paboTe COCTOUT M3 TEKCTOBOM YacTH Ha jucTax Gopmara A4. Pexomen-
JyeMbIii 00bEeM MOSCHUTEILHOM 3alUCKH M0 WHIUBUIyATbHOMY 33JIaHUI0 — He OoJee 12
ctpanui] ¢popmara A4.

4 ®OHA OHEHOYHBIX CPEACTB

4.1 Kputepuu ¥ mIKaJbI JJI HHTErPUPOBAHHON OLleHKH YPOBHSA cOpMHUPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasenaowasn komnemeHyuu — NOIHOMA 3HAHUU

- HyJIEBOW YPOBEHbB: HEBEPHBIE, HE aPTYMEHTHPOBAHHBIE, C MHOKECTBOM IPyOBIX OITUOOK
OTBETHI Ha BOIMIPOCHL. Y POBEHb 3HAHUM HI)KE MUHUMAJIBHBIX TPEOOBAHUI;

- MUHUMAJIbHBIN YPOBEHB: JaHbI HEMOIHBIC, HETOUHBIE U HEAPTYMEHTUPOBAHHBIC OTBETHI
Ha BOMpockl. JlomyiiieHo MHOTO rpyObIX OMOOK. Y POBEHb 3HAHUI HIKE MUHUMAJIBHBIX
TpeOOBaHUM;

- IOPOTOBBI YPOBEHB: JIaHbl HEAOCTATOYHO IOJHBIE, TOUHBIC U APTYMEHTUPOBAHHBIC OT-
BETHI Ha BONPOCHI. [1110X0 3HAaEeT TepMUHBI, ONIPEIETICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHUS, TPUHIIUIIBI. J{OMyIIIeHO MHOTO HETPyOBbIX OIMIHOOK;

- CPEIHUM YPOBEHbB: JaHbl JOCTATOYHO MOJIHBIC, TOYHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HAET TEPMUHBI, ONPEICIICHNS U TIOHATHS; OCHOBHBIE 3aKOHOMED-
HOCTH, COOTHOIIIEHUS, MPUHITUIBL. J[OMyIIIEeHO HECKOIBKO HETPYOBIX OIHOOK;

- IPOJABUHYTHIN YPOBEHbB: JaHbI MOJIHBIC, TOUHBIE U API'YMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONIPEACIICHUS U MMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
HICHUS, TPUHIUIIBL. J{OMyIIIeHO HECKOJIBKO HETPYOBIX OIINMOOK;

- BBICOKHM YPOBEHbB: IAHBI IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI.
3HaeT TEPMUHBI, ONPEICIICHNS U IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILLICHMUS,
MPUHLHIBL. [[ONyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnsowas KomnemeHyuu — yMeHus
- HyJICBOW YPOBEHB: MOJIHOC OTCYTCTBHE IMOHUMAHHUS CYTH METOIMKHU PEIICHUS 3a7auH,
JIOTTYIIIEHO MHOYKECTBO IPpyOeHInX omuOoK / 3a7aHus HE BBITIOIHEHBI BOOOIIIE;
- MUHUMAJIbHBI YPOBEHb: CJ1a00€ MOHMMAHUE CYyTH METOJUKHU PEIICHHS 3aJa4u, JIOIY-
mieHbl rpyOble ommOku. Pemenuss He oOocHoBanbl. He ymeer wucmnonb3oBaTh
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HOpPMAaTHBHO-TEXHUYECKYIO JuTepaTypy. He opueHTupyercst B crnienuanbHOM HaydyHOH
JUTEpaType;

- IOPOTOBBII YPOBEHB: JOCTATOYHOE MIOHUMAHHUE CyTH METOJIMKU PEIICHUS 3a/1a4H, J0Iy-
IIeHbI OIIMOKK. Perienns He Bceraa 000CHOBaHbBI. Y MEET HCIOIb30BaTh HOPMATUBHO-TEX -
HUYECKYIO0 uTepatypy. Ci1abo OpHEeHTHPYETCs B CIEUATILHON HayYHOM JIUTEPATypeE;

- CpelHUN ypOBEHb: B II€JIOM MOHHMAET CyTh METOJIMKU pEIICHUs 3aJayud, JOMYLICHBI
omOku. Pemienns He Bcerjja 00OCHOBaHBI. Y MEET UCIIONB30BATh HOPMATUBHO-TEXHUYE-
CKYIO W CIICIIMATBHYIO HAYYHYIO JIUTEPATYPY;

- IPOIBUHYTHI YPOBEHB: B I1€JIOM IOHUMAET CYTh METOAUKHU PEIICHHS 3a/1a9H, JOMYIICHBI
HeToYHOCTH. CriocoOeH 000CHOBATh PELIEHHMSI. Y MEET HCII0JIb30BaTh HOPMAaTUBHO-TEXHU-
YECKYIO U CTICIUATIbHYIO HAYYHYIO JTUTEPATYPY;

- BBICOKHI ypOBEHB: TIOHUMAET CyTh METOAMKH perreHus 3agaun. CrocoOeH 000CHOBATh
peleHus. Y MeeT HCIOhb30BaTh HOPMATHBHO-TEXHUIECKYIO U CTICIIHATIBHY IO HAYIHYTO JTH-
TEpaTypy, IEPEIOBOU OIIBIT.

Cocmasnsiowas KomnemeHyuy — 61a0eHue Ha8bIKaMu

- HyJICBOW YPOBEHb: HE JICMOHCTPHUPYET BJaJcHNE HAaBBIKAMH BBITIOJHEHHS MPOdecCcHo-
HaJIbLHBIX 3aJ1a4. He MOXKeT BBIITOJHUTD 3aJJaHUS;

- MUHUMAaJIbHbIM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUEC HABBIKAMH BBIIIOJHEHUS TPO-
dbeccruoHaNbHBIX 3a/1a4. ICIIBITBIBACT CYIIECTBEHHBIC TPYAHOCTH MPH BHITIOJIHEHUHU OT-
JICIbHBIX 3aJJaHUM;

- MIOPOTOBBIM YPOBEHB: BJIaJICET HABBIKAMH BBITIOJIHEHUS MPOGECCUOHANIBHBIX 3a/1ad Ha
IIOPOTOBOM YPOBHE. 3a/IaHUs BBINIOJHSAET MEJIEHHO U HEKAYECTBEHHO;

- CpeIHUI YPOBEHbB: BIAJEET HABBIKAMU BBITIOJHEHUS TPOPECCUOHANIBHBIX 3a7a4. 3a/1a-
HUSI BBITIOJIHSIET HA CPEHEM YPOBHE MO OBICTPOTE U KaUECTBY;

- TIPOJIBUHYTHIN YPOBEHB: BJIAJCET YBEPCHHBIMH HaBBIKAMH BBIMIOJHEHUS Tpodeccro-
HAJIBHBIX 3aJ1a4. BBICTPO U Ka4€CTBEHHO BBITIOJHSAECT 3a/IaHUsI, MHOTIA IONyCKasl HE3HA-
YUTEJBHBIEC TTOTPEIIHOCTH;

- BBICOKMH YPOBEHb: BJIaJIe€T YBEPEHHBIMU HaBbIKAMH BBITIOJHEHHS MPO(PECCHOHATBHBIX
3a/1a4. BBICTPO M KAYECTBEHHO BBHITIOHAET 3aaHuUs, TP HEOOXOIUMOCTH JEMOHCTPH-
pys TBOPUECKHM MTOAXO/I.

Obobwennas oyenka cqhopmMupo8aHHOCmMuU KOMnemeHyut

- HyJIEBOM YPOBEHb: Ha HYJIEBOM YPOBHE COPMUPOBAHBI: BCE COCTABIISAIOIINE; OJHA WU
JIBE U3 TPEX, OCTAJIbHbIE — HA 00JIee BBICOKOM YPOBHE;

- MUHUMAJIbHBIN YPOBEHb: HA MUHUMAJIBHOM ypOBHE C(POPMHUPOBAHBI: BCE COCTABIISIO-
IK€e; OJHA UJIH JIBE U3 TPEX, OCTalbHbIE — HA O0JIee BHICOKOM YPOBHE;

- IOPOTOBBIN YPOBEHB: HA TOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIINE; OJTHA
WIN JIBE U3 TPEX, OCTANIbHBIE — Ha 00JIee BBICOKOM YPOBHE;

- CpEeIHUI YPOBEHB: Ha CpeJIHEM YpOBHE C(HOPMUPOBAHBI: BCE COCTABJISIONINE; OJHA WU
JIBE U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;

- IPOJBUHYTHIA YPOBEHB: HA IPOJBUHYTOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIIONINE;
OJIHA WUJTU JIBE U3 TPEX, OCTAIBbHBIE — HA BHICOKOM YPOBHE;

- BBICOKMH YPOBEHbB: Ha BLICOKOM YPOBHE CPOPMUPOBAHBI BCE COCTABIIAIOIINE KOMITETEH-
1107078
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4.2 Bonipochbl K IK3aMeHY U IIPUMeP IK3aMEHAIMOHHOT0 OMJIeTa

Bonpocel k 3k3aMeHy:

. Buzpl TBepoit a3pl, ydacTBYIOUIMX B MPOIECCaX XMMUUYECKON TEXHOJIOTHH.
. Knaccuduxarus MaccooOMEHHBIX ITPOLIECCOB.

. OCHOBHOE ypaBHEHHE IIEpEHOCcA.

. Kputepuu nogo0ust u KpuTepuanbHbIe YpaBHEHHUS MaccolepeHoca

. YpaBHEHHUE Maccolepelayy JJisl CUCTEM € y4aCTUEM TBEPJIOIO TEa.

. MaccomnepeHnoc B TBepaoi dase.

. YpaBHEHUS MaCCONPOBOIHOCTH.

. MexaHu3mMbl MaccoIepeHoca.

. BapraHThl opranuzanuy npoBeJeHNs] KOHBEKTUBHOM CYILKH.

0.

Koncrpyknuu cymumnok. Knaccudukaius cymmmox.

. Konctpykiuu agcopOepos.

Cxembl IPOBEJICHHSI IEPUOTUIECKOTO U HEMPEPHIBHOTO MPOIIECCOB aICOPOITHIH.
KoncTpykiuu memOpanHbIX anmnaparoB. Kinaccudukaiys MeMOpaHHBIX anmapaTos.
[TyTn naTEeHCUUKAITTT MEMOPAHHBIX MPOIECCOB.

Mertonbl OUMCTKH (pereHepanun) MeMOopaH.

Knaccudukanus memOpaHHBIX TTPOIIECCOB U MEMOpaH.

Kunernka MeMOpaHHBIX TIPOIIECCOB.

Anmapartsl 711 IPOBEICHUS MPOIIECCOB KCTPATUPOBAHUS U PACTBOPEHUS
YcnoBust paBHOBECHS TP PACTBOPEHUH. Y paBHEHUS] KHHETHKHU PaCTBOPEHUSI.
Crioco0bI SKCTparupoBaHUs U PACTBOPECHHUS:

Kunernka npouecca cymkun

TemmomacconepeHoc B mporecce CyIIKH.

MeTo 161 MHTEHCU(PUKAIIUN TPOIIECCOB CYIIIKH.

KuneTtndeckue KpuBbIE CYIIIKH.

PaBHoBecue npu aacopOuuu. M3zorepmel agcopouuu.

CriocoObl pa3ziesieHnst CMecei KpuCTaITN3aluei,

KoHncrpykiuu kpucramimzatopoB. Knaccudukaims KpucTamuin3aTopoB.
Kuneruka kpucramimzanuu. CKOpocTH 00pa3oBaHus U POCTa KPUCTAIIOB

IIpumep 3K3aMeHAIMOHHOTO OUJIeTA:

T'OYBIIO «JIOHELIKWI HALIMOHAJIBHBIM TEXHUYECKHWI YHUBEPCUTET»

[IporpaMmma nmoAroToBKH: MarucTpaTypa
Hanpasnenue: 18.04.01 Xumudeckasi TEXHOJIOTUSA
Hanpasnennocts (mpoduip): Xumuueckas TEXHOJIOTUS XUMUKO-(hapMalleBTHUECKUX MPENapaToB U

KOCMETHYCCKUX CPEACTB

Cemectp: 3
VYuebnas gucruruirHa: [Iporecchl Mmaccomnepenoca ¢ yuacTueM TBep10i ¢asbl
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BUJIET Ne 11
1. PaBHoBecue npu aacopomuu. M3otepmsl aacopOIum.
2. Metoapl 0OUUCTKH (pereHeparum) MeMOpaH.

3. Bognsiit pactBop NaNO3z kpuctaimzyercss B HEIPEPHIBHO JEHCTBYIONMEM KPHUCTALIM3aTOPE,
OXJIAKJAsICh BOJOM, UIyIIEN TPOTUBOTOKOM. PacTBOp Ha BX0/1€ HACBIILIEH U UMEET TEMIIEPATYPY
t1=80°C. Ha BBIXO/€ M3 KpHCTaUIM3aTOpa pacTBOp nMeeT Temneparypy t=30°C. Haiitu HeoO-
XOJUMBIN pacxo OXJIKAArOIIEeH BOJbl, KOTOpask HarpeBaeTcs OT TeMrneparypsl ty =20°C 1o Tem-
nepatypsl t=60°C. 4% oT HCXOAHOr0 pacxoaa pacTBOPa 3a BpeMsl KPUCTAIUIM3ALUN UCTIAPSETCS.
Kosdduruent temnonepenadu ot pactsopa k Boge K=350 Br/(m3K). Pacxon pacteopa=4000
KI/4.

YTBepKaeHO Ha 3acenaHny Kadeaprsl « XuMudecKkasi TEXHOJOTHS TOTLIMBAY,
nporokon Ne ot . 20 T
3aB. kadempoit Henoperr 1. T. DK3aMeHaTop Henopenr 1. T.

Kpurtepun oneHuBaHus 3K3aMeHAllMOHHOH padoThI
no aucturumHae «IIpomeccs MacconepeHoca ¢ yqacTiueM TBEpIoi (ha3bi»
1Tt oO0yJarormumxcs o HanpasieHuto 18.04.01 Xumuueckass TEXHOTOTHS
(HanpaBienHOCTb (poduiis): XuMUUECKas TEXHOIOTHS IPUPOIHBIX SHEPIOHOCUTENCH U YTIIEPOIHBIX
MaTepuaioB)

DK3aMeH MPOBOJMUTCS MUCbMEHHO 110 OmieTaM. buer conepxut 3 Bompoca, KakIbli U3 KOTOPBIX
TpeOyeT KOHKpeTHOro orBera. [Ipu HEOOXOIMMOCTH OTBEUYAIOLIUHN JTOJKEH COMPOBOIUTH HAIMCAHHOE
MOSICHSIIOIIEH CXeMO (pUCYHKOM)

Bonpock! 0XBaThIBalOT TEOPETUUECKYIO YaCTh Kypca, a TakKe TPeOYIOT AEMOHCTPALlUU MpaKTHye-
CKHX HaBBIKOB, IIOJyYE€HHBIX CTYJAEHTOM B XOJ€ IPAKTUYECKUX 3aHITUH.

[IpaBunBHBII OTBET Ha MEPBBIE JIBa BOTPOCca OlleHUBaeTcs B 15 6ayutoB. Eciu oTBET HE MOJTHBIH,
TO OH oleHHBaeTcs B 8 6ayioB. Ilpu oTCyTCTBUMU NMPaBMIILHOTO OTBETAa Ha OCTaBJIEHHBIN BOMpoc 00y-
YaroIUICs MOTyYaeT HOJIb OaJlIoB.

[IpaBunbHBIN OTBET Ha TpeTUi Bompoc (3anauy) oueHuBaercs B 30 6amioB. Ecnu oTBeT He mo-
HBIH, TO OH olleHuBaeTcs B 15 6aios. [Ipy oTCyTCTBUM NTPaBUIILHOTO OTBETA HA MOCTABJICHHBIN BOIIPOC
oOyyaromuiicst moiay4aer Hoib 06asutoB. [loydeHHbIe OasIbl 32 OTBETHI Ha BOIIPOCH OMIIETa CyMMHUPY-
I0TCS U € yU4ETOM pe3ysIbTaToOB TEKYIIEro KOHTPOJIS pabOThI CTYJEHTa BHIBOAUTCS UTOTOBasl OIIEHKA T10
100-6amnpHOM TIKaIIe.

[Tonyuennas orenka o 100-0ayuTbHOM HIKAJIE OMPEEISIET OIEHKY 10 TOCYIapCTBEHHOM IIKaJIe
u mkane ECTS.

YTBepxeHo Ha 3aceqaHnu Kadeapsl « XMMHUYecKast TEXHOJIOTUS TOILINBAY,
poTOKOI Ne or . .20 T.

3aBenyromnuii kKageapoit Henosen . T'.

4.3 Kpurepum onieHUBaHUA

OrneHrBaHNE YPOBHSI OCBOEHHUSI CTYJEHTOM Yy4eOHOTO MaTepuana JUCHUIUIHHBI
«IIpouecchl MaccornepeHoca ¢ ydacThueM TBEepJoW (a3bl» MPOU3BOAUTCSA B XOAE TEKY-
IIEr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTallUU (CEMECTPOBOIO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HaHUH CTYJIeHTa OUYHON (POPMBI O0YUEHUS OCYIIIECTBIISICTCS
1O pe3yJibTaTaM MPaKTUYECKUX 3aHSITUH, BBIMOJHEHUS UHIMBUIyaIbHOTO 3aJaHus, CTY-
JIEHTa 3a04YHON (POPMBI 00YUEHHUS — 10 Pe3yJIbTaTaM BBIMOIHEHUS KOHTPOIBHOU PabOTHI.
BoinonHenue 3aaHuil HAa TPAKTUYECKUX 3aAHSITHUSX, BBINOJIHEHUE WHAMBUIYAJIbHOTO
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3amaHus (KOHTPOJIbHOM paboThl), MPEeAyCMOTPEHHBIX paldoueill mporpamMmoi Juclu-
IUTMHBI, SBJIAETCS HEOOXOJUMBIM yCIIOBHEM JIOMYCKa CTYACHTA K AK3aMEHY.

Pacrnipenenenue 0amioB TEKyIIero KOHTPOJIsi pabOThI CTyA€HTa Ha MIPOTSHKEHUH Ce-
MeCTpa npHUBeIeHO B Tabnuie 1.

Tabnuna 1 — Pacnpenenenne 0ayioB TEKYIEro KOHTPOJIS

dopma KOHTPOJIA Bo3moxHoe kom- [Tpumeuanne
4ecTBO 0AJJIOB

JIist ctyaeHToB 0uHOM hopMbl 0O0yUeHHUS

OTYET O BBINOJHEHUU 2 3ajanne BHITIOJHEHO MPaBUIILHO, 000C-
3aJ1aHUsl HA MTPAKTUYe- HOBAHO, IPHUBEJACH AaHalW3 IOJy4YEeH-
CKOM 3aHATUHU HOT'O pe3yJibTaTa

1 3ajgaHue BBINOJHEHO B LEJIOM IIpa-

BHJIbHO, PCHICHHA HC BCCria 000CHO-
BaHbI, BOBHUKJIN TPYIHOCTH B 00BsCHE-
HHWH IMOJYYCHHEIX PC3YJIbTATOB

Hroro mo npakruye- 42 N3 pacuéra 85 yacoB ay IUTOPHBIX 3aHS-
CKHMM 3aHATHUAM H THW JJIS1 IPOBEACHUS MPAKTUYECKUX 3a-
(MaKCUMAJILHO BO3- Hatuii. OnieHuBaceTCcs yueOHas mapa 3a-
MOKHO€) HSTHUMU.

Brimonnenne nuauBu- 8 [Ipy BBINONMHEHUMW 3aJ1aHUSI TPUHSTHI
JlyaJbHOTO 3a/1aHUS MPABUJIbHBIC PELICHUS, U3JI0KEHUE Ma-

Tepuajsa apryMEHTHPOBAHHOE, MOCIIe-
noBareibHOe, paboTta odopmileHa rpa-
MOTHO

4 3ajaHue BBHITIOJIHEHO B IIEJIOM IIpa-
BUJILHO, PEIICHUS HE Bcerja O0OOCHO-
BaHbI, UMEIOTCS 3aMEUYaHUI0 10 0(hopM-
JICHHUIO PAOOTHI

UTOI'O 50 MaxkcuManbHO BO3MOKHOE

IIpome:xkyTouHasi aTTecTalUsi MO pe3yjbTaTaM OCBOCHUS UCIUILIUHBI B CE-
MeCTpe MPOBOAUTCS B (HOPME CEMECTPOBOTO FK3aMeHa B COOTBeTCTBUH ¢ «[lomoxennem
00 opranu3zanuu yaeOHOro mporecca B JJoHelIkoM HallnOHAIbHOM TEXHUYECKOM YHHUBEP-
cuterey, yrBepxkaeHHOM mpukazoM JJOHHTY ot 02.05.2018 1. Ne 337-14,

dopma TpoBeZcHHs K3aMeHa — MUChbMEHHAas. DK3aMEHAIIMOHHBINA OWJIeT BKIIIO-
yaeT B ce0s 2 TEOPETUYECKUX BOIpoca | 3aaady. [Ipy olleHMBaHWM CTYJIEHTA Ha 2K3a-
MEHE TIPETo/IaBaTellb PYKOBOJICTBYETCS KPUTEPUSAMU, IPUBEACHHBIMH B TaOIHIIE 2.

MaxkcnManabHOE KOJMYeCTBO OAJIOB 32 OTBET HAa BOMPOC IK3aMEHAI[MOHHOTO Ou-
JieTa 3aCUMTHIBACTCS CTYACHTY B CIIy4ae, €CJIM OTBET MOATBEPKIACT BJIAJICHUE CTYJICH-
TOM 3HAHUSMH B MOJTHOM 00beMe y4eOHON MporpaMMbl, MaTepuall U3JI0KEH B JIOTHYE-
CKOM MOCTIEA0BATEIIbHOCTH C BBIICJICHUEM TJIABHOTO, COJIEPKUT TOUHBIE (DOPMYIIUPOBKH,
COTIPOBOXKIACTCS WILTIOCTPUPYIOIUMH CXEMaMU U PUCYHKaMU (TIpU HEOOXOIUMOCTH).

B ciydae, eciii 0TBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSM, CTYJCHTY 3aCUMTHIBACTCS KOJIMUYECTBO OayioB, paBHoe 5. [Ipu oTcyTcTBUU
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IIpaBUJIbHOTO OTBETA Ha MOCTaBJICHHbBIN BOIIPOC CTYACHT IIOJIy4acT 0 GamoB.

Tabnuna 2 — Pacnpenenenne 6aJ10B 110 CEMECTPOBOMY AK3aMEHY

dopma KOHTPOJIA MakcumanbHO
BO3MO>KHO€ KOJIMYECTBO
OaJLII0B

OTBeT Ha BOIPOCHI IK3aMe- Borpoc 1 15

HAIMOHHOTO OuJieTa BOMpocC 2 15

Bompoc 3 (3amada) 20

UTOoro 50

HToroBas oneHka onpeesseTcsl MyTeM CyMMUPOBAHUS KOJIMYECTBA OAJUIOB TIO
pe3yJibTaTaM TEKYIIero KOHTPOJIS U KOJIMUeCTBa OalIoB MO pe3ysibTaTaM CEMECTPOBOTO
sK3aMeHa. MaKkcHMAaJIbHO BO3MOKHOE KoJtHuecTBO 0ajii1oB — 100.

[Tonyuennas onenka o 100-06a/ibHOM MIKajae OMpeaesieT OIEHKY MO rocyaap-
cTBeHHOM mIKajie u mkajiae ESTS:

CymMma 6amioB Orenka Orenka
o 100-6anpHOM mIKase no mkane ECTS 10 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTangyHO
80-89 B Xobomo
75-79 C P
70-74 D v
60-69 E JIOBJICTBOPUTEIIBHO
35-59 F 8 HeynoBneTBopUTENHHO
0-34 F

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUYCHUEM AUCHUIIIINHBI.

4.4 IlpuMep TeKyLIero Onpoca Ha NPAKTUYECKHUX (CEMUHAPCKHNX) 3aHATHUSAX U
JJabopaTopHbIX padoTax

Ha npumepe tembl « OCHOBBI TEOPUU TIEPEHOCAN:
1. Yto Takoe INIOTHOCTH MOTOKa?
2. KakoB (usudeckuii CMBICH MOTEHITMAJA MEPEHOCa 1T MaCCOOOMEHHBIX TIPOIIECCOB?
3. [IpuBenuTe MprMep NCTOYHHKA CyOCTaHIIUU JIJIsl TETIOBOTO TIpoliecca.
4. Yto Takoe ecTeCTBEHHAsA KOHBEKIIHS?

OTBeThI Ha BOMPOCHI BXOAHOTO KOHTPOJISl YUUTHIBAIOTCS MPENOAaBaTesieM B pe-
3yJbTaTax TEKYILEro KOHTPOJIsA paboThl CTyEHTA.

4.5 KypcoBoe npoeKTupoBaHue
VY4eOHBIM IJITaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.



15
5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi TuTEpaTypa

1. Ilponeccsl U anmapaTsl XUMUYECKON TexHoJoruu. OOumii Kypc : y4eOHUK I CTy-
JICHTOB BBICII. Y4eO. 3aBEICHHI, 00Yy4aromuXcsi 0 XUMHUKO-TeXxHoJor. Hampasie-
HUSIM U CTIEUUATIBHOCTAM : yueb. anekTpoH. U3n. : B 2 ku. / [B. I'. Alinmrreitn, M. K.
3axapos, I'. A. HocoB u nip.] ; nox pea. B. I'. Aiinmreitna. — Mocksa : BUHOM. Jla-
6oparopus 3Hanui, 2014. — URL: http://ed.donntu.ru/books/20/cd10204.pdf

II lonosiHuTEIbHASA JIUTEPATYpPa

2. Pomankos, I1.I'. MeToabl pacuera mpoIeccoB U anmnapaToB XMMUYECKOW TEXHOJIOTHU
(mpumepsl U 3a1aun): Yueb. nocodue s By30B /I1.IN. Pomankos, B.®. ®posos, O.M.
dmoctok. — 2-¢ uzn., ucnp. — CII6: XUMU3AAT, 2019. — 544c. — URL:
http://ed.donntu.ru/books/cd5274.pdf

3. Pazunos, A. . IIporieccel MacconepeHoca ¢ yqacTueM TBep10# (a3l : yueOHOe MOCo-
oue / A. U. Pasunos, II. [1. Cyxanos. - Ka3ans : Kazanckuii HalimoHambHBIN HCCIIET0-
BaTEILCKHUM TEXHOJOTHYECKU yHuBepcuteT, 2012. - 96 . - ISBN 2227-8397. - Tekcr :
AJIEKTPOHHBIN // InexTpoHHO-0mbmoTeunas cucrema IPR BOOKS : [caiit]. - URL:
http://www.iprbookshop.ru/62144.html

6 YAEBHO-METOJINYECKOE OBECIIEYEHHUE JUCIUIT/INHBI

Y4ueOHO-MeTOAMYECKUE U31aHMsl, pa3paboTannbie B JJonHTY:

4. MeTonueckue yKa3aHus K MPOBEACHUIO MPAKTUYECKUX 3aHATUN U BBITIOJIHEHUIO KOH-
TPOJIBHBIX 3aJIaHUI 110 AucHUILINHE «I [porecchl MaccorepeHoca ¢ y4acTUEM TBEPAOH
da3wDy : 114 CTyACHTOB Bcex (opM 00yUeHHMs MO HarpaBiieHHIo moaArotoBku 18.04.01
«Xumuueckas texnonorus» / TOYBIIO «/JIOHHTY», Kad. xumuyeckoit TeXHOJI0-
ruu TorumBa ; cocT. U. I'. Jlenosen. — onenk : JIOHHTY, 2020. — Cuctem. Tpebo-
BaHUSL: Acrobat Reader. - 3ari. c TUTYIL. JKpaHa.
http://ed.donntu.ru/books/21/m5818.pdf

5. Meroauyeckrne peKOMEHIAIMKA TIO0 TPOBEICHUIO CaMOCTOATENbHON paboThl «IlIpo-
IIECChI MacCOIMEpPEHOCca C y4acTUEeM TBEpJoH (a3bl» : ISl CTYyIEHTOB BeeX (popm 00y-
YeHUsT 1O HampaBiaeHuio noarotoBku 18.04.01 «Xumuueckass TEXHOJIOTUSD /
I'OYBIIO « IOHHTVY», Kad. xumuueckoit TexHosioruu Toruaa ; coct. U. I'. Jlemno-
Benl. — [onenk : IOHHTY, 2020. — Cucrtem. TpeboBanusi: Acrobat Reader. — 3ari. c
TUTYJI. 3KkpaHa. http://ed.donntu.ru/books/21/m5820.pdf

JJIeKTPOHHO-UH(POPMAIUOHHBIE PECYPChI
OBC JJOHHTY - http://donntu.ru/library.
9BC IPR SMART - http://www.iprbookshop.ru.



http://ed.donntu.ru/books/20/cd10204.pdf
http://ed.donntu.ru/books/cd5274.pdf
http://www.iprbookshop.ru/62144.html
http://ed.donntu.ru/books/21/m5818.pdf
http://ed.donntu.ru/books/21/m5820.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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7/ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aAHATHS:

yueoHas aynuropus Ne7.405 yuebHbIil kopiryc 7. (MynbTUMEIUHOE 000py10Ba-
HUe: HOyTOYK, OnepannonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4
(2017), MynbTUMEIUNHBIN TPOEKTOP, KpaH; CHElUaIN3UpOBaHHAs MeOenb: J0cKa
ayJIMTOpPHAasl, MapThl; IJIAKATHl C WIUTIOCTPATUBHBIM MaTEPHAIIOM).

7.2 IlpakTHYeCKHe 3aHATHS:

yuebHas ayautopust Ne7.216 yueOHbIil kopnyc 7 (MyJbTUMeANITHOE 000py10Ba-
Hue: HoyTOyk, OneparmonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4
(2017), MynbTUMEAUIHBIN TPOEKTOpP, KpaH; CleluaIu3upoBaHHas MeOelb: J0CKa
ayIUTOpHAs, MAPThI; CTEHIbI, IUIAKATHI C WIFOCTPATUBHBIM MATEPHATIOM).

7.3 CamocTrosiTeJibHas padoTa:

MOMEIIEHHUS ISl CAaMOCTOSATENIbHOW pabOThl ¢ BO3MOXKHOCTHIO MOJKIIOUEHUS K
cetu "MHTEpHET" M 0OECIIeUeHNEM JIOCTYIIA B JICKTPOHHYIO HH(POpMaIMOHHO-00pa3o-
BaTEJIbHYIO CPEAy OpraHu3alliu: YHUTaJbHbIE 3a)bl, yueOHbIe Kopmmyca 2, 3 (KOMITbIO-
TepHas TEXHUKA C BO3MOKHOCTHIO TOAKIIIOUEHUs K ceTu «IHTepHeT» u obecrieueHueM
JIOCTyNa B AJIEKTPOHHYIO HHGOpMAIMOHHO-00pa3oBaTenbuyto cpeny (QUOC JIOH-
HTY) u snexrponno-oubnuoreunyto cuctemy (OBC IPRbooks), a Takke BO3MOXkKHO-
CThI0O MHJMBHAYaJIbHOIO HEOTpaHUYEHHOro aoctyna odyuarmumxcs B ObC u DUOC
nocpeactBom Wi-Fi ¢ mepcoHanbHBIX MOOWIBHBIX ycTpoiicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 — obmecTBennas maunensuss MPL 2.0/ Grub loader for
ALT Linux — munensuss GNU LGPL v3/ Mozilla Firefox — muniensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — qunensus GNU GPL).
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