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1 OBBEKT, HEJIb U 3ATAYH OCBOEHUA JUCIIUIT/IMHbI

JIMCHMILVINHA pacCMAaTPUBAaeT BONPOCHI MPOTEKAHMSI MMPOLIECCOB XUMUYECKOM
TEXHOJIOTH, B KOTOPHIX MPUHUMAET ydacTue TBepaas (asa.

Heabio AMCUMIIMHBI ABJISETCS: O0IIETEOPETHYECKAsA U IPAKTUYECKask MO0~
TOBKa MarucTpoOB, CIOCOOHBIX TOHUMATh OCHOBHBIE 3aKOHOMEPHOCTH MaCCOOOMEHHBIX
MPOIIECCOB, MPOUCXOSAIINX B CHCTEMAaX C y4acTHEM TBEpIbIX (a3, OCYIIECTBIATH PO-
EKTUPOBAHUE allapaToB JJIsl IPOBEICHUS STUX MPOIECCOB.

OCHOBHBIMH 33]a4aMM U3yYeHHS TUCUUILUIUHBI SIBJISIOTCS

u3ydeHue (HU3MKO-XUMHUYECKUX 3aKOHOMEPHOCTEeW M KUHETUKH HamOoJiee Bax-
HBIX MacCCOOOMEHHBIX MPOIECCOB B CUCTEMAX C y4acTHEM TBepAoH (a3bi;

OBJIAJICHHE METOJIAMH pacyeTa IpoLECCOB MAaCCONEPEHOCA B CUCTEMAX C y4acTH-
eM TBepoH (a3bl U annapaToB, IPUMEHAEMBIX I UX MPOBEICHUS;

dbopMupoBaHrE TPEICTABICHUNA O MPUHIUIUATBHBIX TEXHOJOTHYECKHX CXeMax
MIPOBENICHHUSI MPOIIECCOB MACCONEPEHOCA B CUCTEMAX C yUacTHEM TBEPAOH (ha3bl;

dopMupoBaHrE HABBIKOB pacueTa ammaparoB, MPUMEHSIEMBIX ISl MPOBEICHUS
MacCOOOMEHHBIX ITPOLIECCOB B CUCTEMAX C YYAaCTUEM TBEpAOU (pa3bl;

¢bopMupOBaHNE HABHIKOB MPAKTUYECKOTO MPUMEHEHUS! 3HaHUN 00 yCTpOMCTBE U
MPUHIUIE IEUCTBUS MacCOOOMEHHOM anmnapaTyphl;

(opMHpoOBaHUE CITOCOOHOCTEM 151 pa3pabOTKH HOBBIX TEXHUYECKUX PEIICHUN

(opMupOBaHHE aHAU3a PA3IUYHBIX BAPUAHTOB TEXHOJOIMYECKUX IPOLIECCOB;
MOTHBAILIUU K CAMOCTOSITEIbHOMY TMOBBIIIEHUIO YPOBHS MPO(ECCHOHATILHBIX HABBIKOB B
001acTh XMMHYECKOIN TEXHOJIOTUH.

B pesynbrare m3ydeHMs] TUCUUIUIMHBI CTYACHTHI IMPUOOPETAIOT TEOPETHUYECKUE
3HaHUS U pacYETHbIEC HABBIKM, HEOOXOIUMBIE JIJISl U3YUEHMSI TIOCTIEAYIOUINX IUCUUIUINH
poecCHOHANbHON MOATOTOBKH, BBITTOJHEHHS BBIITYCKHON KBaTU(UKAIIMOHHON pado-
Thl U YCHEIIHOTO PELIEHHUs 3a7a4 B MPOPECCUOHAIBHON NIEATEIbHOCTU B 00JaCTH XH-
MHYECKOU TEXHOJIOTHH.

B pe3ynbraTe u3zydenus nucuuiiuHbl «IIpoieccsl MacconepeHoca B CUCTEMAXx C
y4acTHEM TBEPJIOH (a3bl» CTYAEHT JA0HKEH

3HAThD!

TEOPETUYECKHE OCHOBBI Maccollepeiaun B cCUCTeMax ¢ TBepAou (ha3oif;

CYILLIHOCTh, 00J1aCTH MPUMEHEHHUS U CIIOCOOBI MPOBEAEHUSI MACCOOOMEHHBIX IMPO-
IIECCOB C y4acTHueM TBepAou (assr;

Ha3Ha4YeHHe, IPUHLIHUII AEUCTBUS U YCTPOMCTBO MacCOOOMEHHBIX ammapaToB, HC-
MOJIB3YEMBIX JJISl IPOBEICHHUSI MIPOLIECCOB B CUCTEMAaX C y4acTUEM TBEpOH (a3bl;

yMeTb:

OTIpE/IEIISATh OCHOBHBIE XapaKTEPUCTUKH MAaCCOOOMEHHBIX MPOIIECCOB C YYaCTHEM
TBEp0i (pa3si;

BBIOMpaTh ONTHUMAJLHBIE TEXHOJIOTHUECKHAE PEKUMBI U HAOOJIee pariOHaIbHbIC
THUTIBI TETUIOOOMEHHBIX amapaTos;

IPOBOJUTH aHAIM3 IPOLIECCOB MAaCCONEPEHOCAa B XUMUYECKOM anmaparype;

IPOBOJUTH PAaCUYEThl C MCIOJIB30BAHMEM SKCIEPUMEHTAIBHBIX U CIPABOYHBIX
JAHHBIX;



BJIA/IETh.

MIPEACTABJICHUSIMH O TIEPCIIEKTUBAX Pa3BUTHI MAaCCOOOMEHHOTO 000PYI0BaAHUS;

MOHSATUHHO-TEPMUHOJIOTHISCKUM aIlliapaToM B 00JaCTH TEIUIO- ¥ MacCoIlepeHoca
MePeHOCa B T€TEPOTEHHBIX CHCTEMAX;

aIITOpUTMaMH pacuera MpoIeCcCOB MAcCONEPEeHOca B CHCTEMax C y4acTHEM TBEp-
1o (assr,

HaBBIKAMHM TEXHOJIOTHYECKUX M KOHCTPYKTUBHBIX PACUuE€TOB MacCOOOMEHHOTO
000opy10BaHUS.

[lepeuncriieHHbIE pe3yabTaThl O0YUCHUS SBISIFOTCS OCHOBOM ISl (JOPMUPOBAHUS
CHEAYIOIINX KOMIIETEHIINM:

- TOTOBHOCTb JE€HCTBOBAaTh B HECTAHJAPTHBIX CUTYALHUSIX, HECTU COLIMAIBHYIO U 3THYE-
CKYIO OTBETCTBEHHOCTH 3a NMpHuHsThIC pemmeHus (OK-2);

- CII0OCOOHOCTh B YCTHO#M M MUCHhbMEHHON pedr CBOOOJIHO MOJIB30BATHCS PYCCKUM M HHO-
CTPaHHBIM SI3bIKAMHU KaK CpeCTBOM JjienoBoro oomenwus (OK-6);

- CmOCOOHOCTh OPTraHHM30BBIBATH CAMOCTOSITEIBHYIO M KOJUICKTUBHYIO HAydHO-
UCCIICJIOBATENILCKYI0 Pa0bOTy, pa3padarbiBaTh IUIAHBI W TPOTPaMMBI MPOBEICHUS
HayYHBIX HCCJICIOBAaHUN W TEXHUYECKHX pa3pabOTOK, pa3padaThiBaTh 3afaHMs IS
ucnonuutenei (I1K-1);

- TOTOBHOCTb K COBEpPILEHCTBOBAaHHIO TEXHOJIOIMUYECKOTO Ipolecca - pa3padoTke Me-
POTIPUATHI MO KOMIIJIEKCHOMY HCIIOJIb30BaHUIO CHIPbS, 1O 3aMeHE Ne(UIUTHBIX Ma-
TEPUAJIOB M U3bICKAHUIO CITIOCOOOB YTHIIM3AIMKM OTXOJ0B IMPOU3BOACTBA, K UCCIIE0BA-
HUIO NIPUYMH Opaka B MPOU3BOACTBE M pa3padOTKe MPEAJIOKEHUN MO ero mpeayrpe-
xnaenuto u ycrpanenuto (ITK-5);

- CIIOCOOHOCTh HAXOJIUTh ONTUMAaJIbHBIEC PEIICHUS PU CO3JaHUU MPOIYKIIUU C YYETOM
TpeOOBaHMIA KaueCcTBa, HAJIEXKHOCTH U CTOUMOCTH, a TAK)KE CPOKOB UCIIOJIHEHUS, 0€3-
OTIACHOCTH JKU3HEACATEIBHOCTH U dKoorndeckor ynctothl (I[1K-10).

2 MECTO JUCIHUIIINHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JlucrumnirHa OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IJIaHa.

basupyercst Ha 3HaHUSAX U YMEHUSAX, KOTOPbIE CTYIEHT MPUOOpEN MpU OCBOCHUHU
IPEAIIECTBYIOINX IUCIMIUIMH: «MeTonoIorus 1 MEeTObl HAay4YHBIX HMCCIIEIOBAHUNY,
«Teopernueckue u SKCIIEPUMEHTAIIBHBIE UCCIIENOBAHUS B XUMUnN», «lIpoektupoBanue
MIPOU3BOJICTB XUMUYECKOW TEXHOJIOTUN.

3HaHUS U YMEHUS, IPUOOPETEHHBIE TPU OCBOEHUHU JTAHHOW JMCLMIUIUHBI, peau-
3YIOTCSl CTYZAEHTOM IIPU MPOXOKIAECHUH NPOU3BOACTBEHHON U MPEAJIUINIOMHON MPAKTHK,
IIPOXOKIEHUU I'OCYAAPCTBEHHOW UTOTOBOM aTTECTAllMH.



3.1 Pacnpeneﬂenne yqeﬁnblx 4acoB 110 TeMaM AMCHUILIMHbI U BUJAAM 3aHATHI

5

3 CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

Ne HaumenoBanue Tem KonnuecTBo yacoB (o4Hast/ /3a04Hasi popma)
TEMBI (conmepKaTeTbHBIX MOJTYJICH ) B B ToMm uncie
O [ Texuun [Tpakr. | Jlabop. CP
Pa3HOBUIHOCTH TIPOLIECCOB C y4acTHEM
1 | tBepmoit dasel. Bumsr TBepaoii ¢assr B | 16/15 211 8/0 0/0 6/14
MaccOOOMEHHBIX Ipolieccax
2 | OCHOBBI TCOPHH IIEPEHOCA 20/21 2/1 12/0 0/0 6/20
3 Teopust mogoOust MpU OMUCAHUU MACCO- 20/20 270 1272 0/0 6/18
nepeHoca
4 CaoiicTBa TBepAbIX (a3 W HEOTHOPO/I- 16/16 270 8/4 0/0 6/12
HBIX CpE/I.
5 | Cymka 20/20 210 12/4 0/0 6/16
6 | AncopOuus 16/16 2/0 8/4 0/0 6/12
7 |Kpucrammu3zanus 16/16 2/0 8/4 0/0 6/12
8 | MemOpaHHbIC IPOLIECCHI pa3/ieeHUsI 14/14 1/0 9/4 0/0 4110
9 PacTBOpeHME M AKCTparupoBaHUE B CH- 15/15 270 8/4 0/0 5711
CTeME TBEPAOE TEJI0-)KUIKOCTh
NupuBunyansHOE 3a1aHuE 9/9 9/9
Kypcogas pabora (mpoekT) 0/0 0/0
Hroro mo BuaMm 3aHsTHiA 162/162 | 17/2 | 85/26 | 0/0 | 60/134
Konrpoin 36/36 36/36
UTOTO 198

(I)OpMI/IPOBaHl/Ie KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NTHUCHUIIJIUHBI

Komnerenuun Tembl IUCHATNINHBI, HALlEJIEHHbIE HA BRIPA0OTKY KOMIETEHIIHA
OK-2 Tewmsr! 2, 3.
OK-6 Temsr 1, 4.
[K-1 Tewmsr! 1, 2, 3.
[IK-5 Tems1 5, 6, 7, 8, 9.
[IK-10 Temsr 2,4,5,6,7,8,9.
3.2 Jlekuum

Tema 1 PazHOBHIHOCTH TIPOIIECCOB C ydacTueM TBepaou (pasbl. Buasl TBepoi

(ba3bl B MacCCOOOMEHHBIX MPOIECCaX.
ConepkaHue TeMbl 1:

[Iponecchl, CTIONB3yEMBIE B XUMUYECKOW TEXHOJIOTUU: XUMUYECKUE, TUAPABINYECKHE,
TEIJIOBBIE, Macconepenoca. Mx B3aumocsass. [Iponeccsl crannoHapHsle U HECTALMO-
HapHbIE; peaJIbHbIE, UCATIBHOTO CMEIIECHNUs, NeaIbHOTO BbITeCcHEeHUs. Kitaccupukanus
MacCOOOMEHHBIX MpoleccoB. Buabsl TBepaoi (a3pl, yyaCTBYIOIIUX B MPOIECCAX XUMHU-



YEeCKON TeXHOJIOTUHU: PEareHThl, KaTaTN3aTOPbl, 3JICMEHTHI ariapaTypbl U Jp.
Jlutepatypa k Teme 1: [1, 2].

Tema 2. OCHOBBI TEOPUH TIEPEHOCA.

ConepxkaHue TeMbl 2:
[Tonsitue cyocraniiuu. OCHOBHBIE ONPEACIICHUS: TIOTCHIIMAT TIEPEHOCA, TIIIOTHOCTh TI0-
TOKa, MOITHOCTh UCTOYHWKA BuIbI epeHoca cyOCTaHITMU: KOHBEKTUBHBIA U AU DY3-
HbI BBIBOJT OCHOBHOTO ypaBHEHHs mepeHoca. [IpoGiembl mpu pelieHud OCHOBHOTO
ypaBHeHus niepeHoca. CrocoObl pelieHnsi OCHOBHOTO YpaBHEHHS MIEPEHOCA.

Jlutepatypa k Teme 2: [1, 2].

Tema 3. Teopus nogo6ust Mpu ONMKUCAHUU MacCcOIlEpeHoca.
ConeprxaHue TeMbI 3:
OcHoBsl Teopun nogodus. IIpeodpazoBanue nuddepeHIanbHbIX YpaBHEHUN METOIOM
nono6us. Kpurepun nogoOus: ruipaBinyecKue, TEMI0BbIE, MacCOIIEPEHOCA.
KpurepuanbHoe ypaBHEHUE MAaCCOOTAAUH ISl MACCONEpEHOca B TBEpAOH (hase.
Jlutepatypa k Teme 3: [1, 2].

Tewma 4. CBoiicTBa TBEpABIX (a3 U HEOJHOPOIHBIX CPE.

ConepxaHue TeMbl 4:

OCHOBHBIE XapaKTEPUCTUKU MOPUCTHIX Tel ((popMa Mop, UX B3aUMHOE PaCIIOJIo-
JKEHHE U COEIUHEHHE, MOPUCTOCTh, PACIpPENCIICHUE TOp MO pa3MepaM, ylelibHas Mo-
BEPXHOCTh U KOAPOUIMEHT U3BMIUCTOCTH TI0p). OCOOEHHOCTH MPOTEKAHUS THIPABIIU-
YECKHUX IMPOIIECCOB B CUCTEMax ¢ TBep ok (a3oil. TpaHCTIOPT 3€pHUCTHIX MaTEPHAJIOB.
Tennodusnyeckre cBONCTBA TBEPBIX TEJ U HEOJHOPOIHBIX CPEI.

Koadbdummentst nuddy3un TBEpABIX TET U HEOAHOPOAHBIX cpea. OcoOeHHOCTH
Maccorepeiadd B cCUcTeMax ¢ TBepaoil (pa3zoit. MacconepeHoc Bo BHelHel ¢daze. Mac-
corepeHoc B TBep 10l ¢aze. MacconpoBogHOCTb. OCHOBHBIE BUJIBI AJIEMEHTAPHBIX MPO-
LIECCOB MACCOINEPEHOCA B MOPHUCTBIX TEJIaX. YPABHEHUS MACCONPOBOJHOCTH. YpaBHE-
HUE€ MACCONEPENAYN JJIsl CUCTEM C YYAaCTUEM TBEPAOTO Tea.

Jlutepatypa k Teme 4: [1, 2].

Tema 5. Cymika.

OO1ue cBefeHUs 0 Mpolecce U 00JaCTH €ro MPaKTUYEeCKoro npumMeHeHus. Me-
TOJABI CYIIKH MarepuanaoB. @opmbl CBsI3U Biaru ¢ marepruasioM. OCHOBHBIE MTapaMeETPhI
BJI&YKHOT'O BO31yXa. /lmarpamma cOCTOSIHHS BIaXHOTO BO3ayxa. PaBHoBecue Ipu Cyui-
Ke. MaTepuanbHbIi U TEIJIOBOM OajaHChl KOHBEKTUBHOM M KOHTAaKTHOM cymimiok. Ba-
PHAHTHI OpraHU3aluy NPOBEACHU KOHBEKTUBHOM CylIKU. KuHeTnka mpounecca CyIKH.
TemmomacconepeHoc B mmporecce cymku. Kunernueckue kpusble cymiku. Ilepuoast mo-
CTOSIHHOM M IaJIar0IIe CKOPOCTEN CyIIKHA. MeTopl pacyera CKOPOCTH CyIIKU. MeTobl
MHTEHCU(DUKAIIUU TIPOLECCOB CYIIKH.

Koncrpyknuu cymmunok. Knaccuduxanusi. KOHBEKTUBHBIE CYIIWIKU C MJIOTHBIM
CJIOEM BBICYILIMBAEMOI0 MaTrepualia (KaMepHbI€, JIEHTOUHbIE U Jp.). KOHBEKTUBHBIE CY-
HIMJIKKA C IEPEMEIIMBAHUEM BBICYIIMBAEMOro Marepuaina (6apadbannsie u np.). Konsek-
TUBHBIC CYIIWIKHU C IICEBJO0KWKEHHBIM CIIOEM BBICYIIMBAEMOro Marepuana. KoHsek-



THBHBIC CYIIWJIKH C ITHEBMOTPAHCIIOPTOM BBICYIIMBAEMOro marepuana. KoHTaKTHbIC
CYIIMIKU (CYHIMIbHBIE MIKa(bl, BAIbIOBbIC U Jp.). CrenuaabHbIe CYNIUIKH: paadalu-
OHHasi, CyOJIMMaIlMOHHAs, BHICOKOYaCTOTHASI.

BeiOop ¥ onTUMH3aIMs PEXHUMOB Mpolecca CYHIKA KW €ro ammaparypHoro
oopmiieHrst. OCHOBBI pacueTa CYIIUIOK

Jlutepatypa kK Teme 5: [1, 2].

Tema 6. AncopOuus.

Conepxxanue Temsl 6:

OO6mue ceaeHus o0 ajacopOIuu U objacTu ee MpuMeHeHHs. OCHOBHBIE MPO-
MBIIJICHHBIE aJICOPOEHThI, UX CTPYKTypa U cBoiicTBa. PaBHOBecue mpu ajcopOiuu.
N3orepmebl afcopbimu. MartepuanbHblid 6ananc ajcopOuuu. JJuHaMuka paBHOBECHOU U
HepaBHOBECHOU ancopOuuu. KoncTpykiuu agcopOepoB. Amnmaparbl ¢ HETOJIBUKHBIM,
MICEBJI00XKUKEHHBIM U TJIOTHO JBUKYIIUMCS CJIOEM 3€pHUCTOro Marepuana. Pacuer aj-
copOepoB. JlecopOius, criocoObl ee nmpoBeneHus: U pacuer. CxeMbl IPOBEACHUS TIEPHO-
JIMYECKOTO U HEMPEPHIBHOTO MPOIIECCOB aCOPOLIUU

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

Tema 7. Kpucramumsanusi.

ConepkaHue TEMBI 7:

OO6mue cBeneHus O Mpoilecce U o0JacTh NMpUMeHeHUs. MeToabsl MpOoBEICHUS
KpucTayum3anuu. PaBHoBecue npu KpucTaIM3alui. MaTepuanbHbIi U TETUIOBOM Oa-
JaHChl kpuctam3anuu. Kunetnka kpucrammzanuu. CKopocT 00pa3oBaHusl U PoCTa
kpuctamuioB. CrocoObl pa3ielieHus CMecei KpucTauin3alyed, MHOTOKpPAaTHOM mepe-
KpUCTaJuIM3aIue MeTogamMu ApooHoN ((hpakiMOHUPOBAHHOW) U MPOTUBOTOYHOM KpHU-
CTaJUIU3aLNH.

Konctpykiuu kpuctramnuzatopoB. Kinaccudukanus. Kpucramimzaropsl ¢ ynane-
HUEM 4acTu pacTBOpuUTENs. KpuctammuzaTopsl ¢ oXJaxaeHueM pactBopa. bapabannsie
KpUCTaJIM3aToOphl. Bakyym-kpuctamnuszaTopsl. Kpuctamim3aTopbl ¢ MCEBIOOKHUKEH-
HbIM cjoeM. [TyTi uHTeHCuUKaIu MPOIECCOB KPUCTAITHU3AIUN

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

Tema 8. MeMOpaHHBIE TTPOIIECCHI pa3eIeHUS.

ConeprkaHue TEMBI 8:
OO0mume cBeAeHHS O MPOIECccaXx MEMOPAHHOTO pa3/IeNICHUsI UM 00JIACTIX UX MPaKTHUYe-
ckoro npuMenenus. Knaccuduxarus MeMOpaHHBIX TPOIECCOB U MeMOpaH. Buabsl meM-
OpaHHBIX TporieccoB (OapomemOpanHbie, AUD(HY3HOHHO-MEMOpaHHBIC, JICKTPOMEM-
Opannbie). OCHOBBI MEXaHH3Ma MEMOpaHHBIX MporieccoB. KuHeTnka MeMOpaHHBIX
MPOIIeCCOB. SIBIIEHNE KOHIIEHTPAIMOHHON TOJIAPU3AIMH U METOJIbI CHIDKCHUS €€ BIIHSI-
HUS Ha MeMOpaHHBIC TTporecchl. [IpeamoaroToBka cMeceit mepes; MEMOPaHHBIM pasjie-
JeHreM. MeToibl OUUCTKH (pereHepaiun) MmemOopas. PacueT MeMOpaHHBIX MTPOIIECCOB U
anmapaToB BeITecHeHUs. [IyTH MHTEHCHUKAITTT MEMOPAHHBIX ITPOIIECCOB.

Kouctpykiun memOpanHbix annaparoB. Kinaccudukaius (IaockokaMepHbIe, py-
JIOHHbIE, TPyOUaThIe, MOJOBOJOKOHHBIE). BEIOOp THIIAa MEMOpPAHHOTO armapara

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




Tema 9. PaCTBOpCHI/Ie 1 OKCTPArupoBaHUEC B CUCTCEMEC TBEPAOC TCIIO-)KUAKOCTD.

ConaepkaHue TeMbI 9:

OOmme cBemeHus O TpoIeccax M 00JIaCTH UX MPAKTHUECKOro MpuMeHeHus. Pac-
TBOpPEHHUE. Y CIIOBHSI PAaBHOBECHS NPU PACTBOPEHUU. YPaBHEHUSI KUHETUKU PacTBOpE-
Hus. OnpezereHre BpeMEHH TIOJTHOTO PaCTBOPEHHUs. DKCTPAarupoOBaHUE TBEPOTO BElIe-
ctBa. CrocoOBI IKCTParupoBaHUsS M PACTBOPCHUS: 3aMKHYTBHIA TEPHOIUICCKUN TPO-
1[eCC; MPSAMOTOYHBIA M MPOTUBOTOYHBIN MPOIIECCHI;, MPOIECC B HEMOJBUXHOM CJIOE.
Anmapatsl 711 TPOBEACHUS MPOIECCOB IKCTPArMPOBAHUS U PACTBOPEHUS (CMECUTEIb-
HO-OTCTOMHBIC, KapYCEIbHBIN U JIp.).

Jlutepatypa k Teme 9: [1, 2].

3.3 IlpakTnyeckue (CEeMUHAPCKNE) 3aHATHS

No Tewma 3ansTHs O6bewm, yac. Jluteparypa
n/n OYH./320YH.
1 Pa3HOBUAHOCTH MPOIIECCOB C y4acTHEM TBEpIOW (a3bl. 8/0
, [1, 4]
Bupl TBep0# (a3sl B MaCCOOOMEHHBIX Mpolieccax
2 | OcHOBBI TEOpHUH IIEpPEHOCA 12/0 [1, 4]
3 | Teopus mogo0ust IpH ONMKUCAHKK MACCOIIEpEeHOca 12/2 [1, 4]
4 | CpoiicTBa TBepabIX (a3 U HEOAHOPOAHBIX CPEI. 8/4 [1, 4]
5 | Cymka 12 /4 [1, 4]
6 | Ancopbuus 8/4 [1, 4]
7  |Kpucramumsanus 8/4 [1, 4]
8 | MemMOpaHHbIE POLIECCH] Pa3ICICHUsS 9/4 [1, 4]
9 PacTBopeHMe U IKCTparupoBaHKE B CUCTEME TBEPIOE Te- 8/4 [1, 4]
J0-KUJIKOCTh
NTOIO: 85/ 26
3.4 JlaGopaTopHbie padoThI
B yuebHOM 11aHe 1abopaTtopHbie pabOThI HE 3aTUIAHUPOBAHBI.
3.5 CamocTosiTesibHAsi padoTa CTyIeHTa
Ne Bunbl camocrosiTensHON pabOTHI CTy/IeHTa O0bewM, yac.
n/n OYH/3204H
1 M3y4eHune JEeKIIMOHHOT0 MaTepualia 40/114
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 20/ 20
3 [ToaroToBka K 1a00paToOpHBIM paboTam 0/0
4 BrlnosiHeHNE KypcoOBOro MPOEKTa 0/0
5 BbIosiHeHHE KYpCOBO# pabOThI 0/0
6 BrinonHenne MHAMBUYAIBHOTO 3aJaHUS 9/9
HUTOIO: 60/134

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYAJIbLHOE 3a/1aHUe

VY4eOHBIM MJIAHOM KYypCOBOE IPOECKTHUPOBAHKE HE 3aMJIAHUPOBAHO.

Crynentom o4yHOU (hOopMBl OOyUEHHsS BBITIOJIHSACTCS WHAMBUAYyAIbHOE 3aJaHUE.
Jlnist cTyieHTOB 3a04HON (OPMBI OOYUEHHUS B MIPETyCMOTPEHO BBHITIOJHEHUE UHAWBUIY-
aJIbHOTO 3aJaHus 110 pOopME KOHTPOJIBHOM PabOTHI.




Temaruka 3agaHusl CBsi3aHa ¢ Pacye€TOM amlapaToB JJIsl NPOBEICHUS IPOLECCOB
MaccolepeHoca ¢ ydactueM TBepaol (a3bl (CYLIKH, KpUCTAUTU3alUU, PACTBOPEHMUS,
sKcTparupoBanus). Llenb — ycBoeHHe METOAUKH pa3pabOTKU COOTBETCTBYIOLIETO 000-
pPYJOBaHUS.

B pe3ynbTaTe BbINOJHEHUS paOOThI CTYAEHT JTO0KEH:

— 3HATh NPUHIMI JEHCTBUS COOTBETCTBYIOLIETO 000PYI0BaHUS;

— yMeTb 00OCHOBBIBATh TEXHUUECKHE U TEXHOJIOTMUECKUE PEUICHMS], PACCUNTHI-
BaTh OCHOBHBIE pa3Mepbl COOTBETCTBYIOIIETO 000PY 0BaHUS.

OTuer 0 paboTe COCTOUT U3 TEKCTOBOM YacTu Ha juctax ¢popmara A4. Pekomen-
JyeMbIil 00beM MOSICHUTENLHOM 3aMUCKHU M0 HHANBUIYAILHOMY 3aJIaHuI0 — He Ooiee 12
ctpanuil popmarta A4.

4 ®OHA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu U WIKAJbI JJI HHTETPUPOBAHHON OlIeHKH YPOBHSA c)OopMHPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnaowas KomnemeHyuu — NOJHOMA 3HAHUL

- HYJICBOM YpOBEHb: HEBEPHbIC, HE aPI'YMEHTUPOBAHHBIE, C MHOYKECTBOM I'PYOBIX OIIU-
OOK OTBETHI Ha BOMPOCHI. Y POBEHb 3HAHUM HUKE MUHUMAJIbHBIX TPeOOBaHMUIA;

- MUHUMAJIbHBIN YPOBEHbB: JaHbl HE MOJIHBIC, HETOYHBIC U HEAPTYMEHTHUPOBAHHBIE OTBE-
Thl Ha BOMPOCHL. J[OMyIIeHO MHOTO TPYOBIX OMIMOOK. YPOBEHb 3HAHUNM HUKE MHHHU-
MaJIbHBIX TPEOOBAHUM;

- TMIOPOTOBBIM YPOBEHB: JIaHbI HEJIOCTATOYHO IOJIHBIE, TOYHBIE M apTyMEHTHPOBAHHbBIE
OTBETHI Ha BOMPOCHL. [1T0X0 3HAaeT TEPMUHBI, ONIPEICICHHS M TOHSATHS; OCHOBHEIC 3a-
KOHOMEPHOCTH, COOTHOIIICHUSI, IPUHITUTIBL. J[OTyIIieHO MHOTO HETPYOBIX OMHUOOK;

- CpeIHUN YPOBEHB: JaHBI JTOCTATOYHO TMOHBIC, TOUHBIC U apTYMEHTHPOBAHHBIC OTBETHI
Ha BOIIPOCHL. B 11€710M 3HaeT TepMUHBI, ONPEACICHHS U TOHSATHS; OCHOBHBIC 3aKOHO-
MEPHOCTH, COOTHOIIICHHUS, TPUHIIUTIBI. [[OMyIIIeHO HECKOJIBKO HETPYOhIX OIMOOK;

- IPOJIBUHYTBIA YPOBEHB: AaHBI TIOJTHBIC, TOYHBIC U apTYMEHTHUPOBAHHBIC OTBETHI HA BO-
POCHL. 3HAET TEPMUHBI, ONPEJCICHUS U TOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, PUHIUTIBL. J[OMyIIIEHO HECKOJIBKO HETPYOBIX OIIHMOOK;

- BBICOKUH YPOBEHb: JIaHbI MMOJHBIC, TOYHBIC U APTYMEHTHPOBAHHBIEC OTBETHI HAa BOMPO-
Chl. 3HAET TEPMUHBI, ONPEACICHUS U TIOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHO-
IICHUS, TPUHIATBL. J[OTTyIIIEHO HeCKOJIbKO HETOUHOCTEH.

Cocmasnarowas KomnemeHyuu — ymeHus

- HyJIEBOM YPOBEHb: MOJIHOE OTCYTCTBHE MOHUMAHUSI CYTH METOJUKH PEIICHUs 3a7a4H,
JOIMYIIEHO MHOXECTBO IPyOESHUIIINX OIMOOK / 3a/1aHuUsI HE BHINOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: ciaboe MOHMMaHUE CYTH METOJUKHU pEIICHHUs 3a7adu, JOIy-
eHbI TpyOble ommOku. Permenns He o0ocHoBaHbl. He ymeeT ucnons30BaTh HOpMATHB-
HO-TEXHUYECKYIO JINTEPATYPY;

- TIOPOTOBBIN YPOBEHB: JOCTATOYHOE MOHMMAHHE CYyTH METOAMKH pEIIeHHs 3aJa4d, J0-
nylieHsl omuoOKy. Perienus He Bceraa 000CHOBAaHbI. Y MEET UCIIONB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO JuTeparypy. Ci1abo OpueHTHPYETCS B CIICIMATIBHON HAYYHOU JTUTEPATYPE;
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- CpeIHMIl ypOBEHb: B IIEJIOM MOHMMAET CyTh METOAWKHU PELICHHUS 3a7ayd, JIOMyHICHBI
ommOku. Pemrenuss He Bcerma OOOCHOBaHBL. YMEET HCIONB30BATh HOPMATHBHO-
TEXHUYECKYIO U CIICIHATIbHYIO HAyYHYIO JINTEPaTypy;

- IPO/IBUHYTHIA YPOBEHb: B LIEJIOM TIOHUMAET CYTh METOJIMKU PELICHHUS 3aa49H, JIOIyIlie-
Hbl HETOYHOCTH. CriocoOeH 00OCHOBaTh PEIICHUS. YMEET HMCIIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CTIIEIHATIbHYIO HAYYHYIO JIUTEPaTypy;

- BBICOKHI YpOBEHb: ITOHUMAET CYyTh METOAUKM pelleHus 3anaud. CrnocoOeH 000CHOBATh
peleHNsl. YMEET HMCIO0JIb30BaTh HOPMATUBHO-TEXHUUYECKYIO M CIELUAIBHYI0 HAYYHYIO
JUTEpaTypy, Nepe1oBOI IPOU3BOICTBEHHBIN OIBIT.

Cocmasnaowas KomnemeHyuy — 61a0eHue Hagblkamu

- HyJIEBOM YpPOBEHB: HE JEMOHCTPUPYET BJIAICHUE HABBIKAMH BBINOJHEHUS NMPodeccro-
HaJIbHBIX 3a/1a4. He MOXeT BBITIOTHUTD 3a1aHuUs;

- MUHUMAQJIBHBIM YPOBEHb: HE JIEMOHCTPHUPYET BJIAJICHUE HABBIKAMU BBIINOJHEHHS IIPO-
(eccroHanbHbIX 3a1ad. VcObIThIBaeT CylIECTBEHHBIE TPYIHOCTH IPU BBINOJIHEHUU
OTJEJIbHBIX 3a1aHUM;

- IOPOTOBBIA YPOBEHB: BJaJI€ET HABBIKAMM BBITIOJHEHUS MPOPECCHOHANBHBIX 3a/1a4y Ha
IOPOTOBOM YpPOBHE. 3a/IaHMsI BBIIIOJIHAET MEJICHHO U HEKAYECTBEHHO;

- CpeIHUI YPOBEHb: BJIaJIC€T HAaBbIKAMU BBITIOJHEHMSI IPO(ECCHOHAIbHBIX 3aa4. 3ajaa-
HUS BBINOJIHAET HA CPEJHEM YPOBHE IO OBICTPOTE U KAUECTRY;

- IPOABUHYTHIM ypOBEHb: BJIAJICET YBEPEHHBIMU HaBBbIKAMHU BBINOJIHEHUS Ipodeccuo-
HaJIbHBIX 3a7a4. BBICTPO M KayeCTBEHHO BBINIOJHSACT 3aJlaHMs], NHOTAA JOIyCKas He-
3HAYUTENBHBIE TOTPENTHOCTH;

- BBICOKHI YPOBEHb: BIAJCET YBEPEHHBIMU HABBIKAMH BBIMOIHEHUS MPO(ecCHOHalb-
HBIX 337a4. BBICTPO U KaUeCTBEHHO BBIMOJIHAET 3a/1aHUs, IPU HEOOXOAUMOCTU TEMOH-
CTPUPYS TBOPUYECKUH TOAXOL.

Obobwennas oyeHka cpopmuposanHocmu KomMnemeHyul

- HYJICBOM YpPOBEHb: Ha HYJIEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABISAIOIINE; OJHA
WJIU JIB€ U3 TPEX, OCTaIbHbIE — Ha 00JIee BHICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MUHUMAJIBHOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIO-
1Me; OJHa UM JIBE U3 TPEX, OCTAIbHBIC — HAa 00Jie€ BHICOKOM YPOBHE;

- IOPOTOBBIM YPOBEHB: Ha TOPOTOBOM ypOBHE C(HOPMUPOBAHBI: BCE COCTABIISIONINUE; O1-
Ha WJIU JBe U3 TPEX, OCTaIbHbIE — Ha 00JIee BHICOKOM YPOBHE;

- CpEIIHMM YpOBEHb: Ha CPEIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OJHA
WJIN JIBE U3 TPEX, OCTAIbHBIE — Ha 00JIee BEHICOKOM YPOBHE;

- TIPOJIBUHYTHIM YPOBEHB: Ha MPOJABUHYTOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
LIM€; OJTHA WJIU JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: Ha BBHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIONINE KOMIIE-
TEHIIUH.
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4.2 Bonipochbl K 3K3aMeHY U NPUMeEP IK3aMEeHAIMOHHOT0 OnJieTa
Bonpocel k 3xk3aMeHy:

Buner TBepaoit da3bl, y4acTBYIOUIUX B MPOLIECCAX XUMUYECKON TEXHOJIOTHH.
Knaccudukanms MaccOOOMEHHBIX MPOLIECCOB.

OcHOBHOE ypaBHEHHUE ITEPEHOCA.

Kputepuu nonobus u KpuTepuaibHbIEe YpaBHEHUS MaccolepeHoca
VYpaBHeHHEe Macconepeiayu A CUCTEM € y4aCTUEM TBEPIOIrO Tea.
MaccormnepeHoc B TBepaoi dase.

YpaBHEHUsI MacCOIIPOBOJHOCTH.

MexaHu3MBbl MacCcoONEPEeHoCa.

BapuaHTbI Opraau3zanuy IpoBeIeHNs] KOHBEKTUBHOM CYLIKU.

Konctpykuuu cymmnok. Knaccudukanus Cymmiox.

KouncTpykuuu agcopoepos.

Cxembl IPOBEICHUS IEPUOINYECKOTO U HEIPEPHIBHOTO MIPOLIECCOB aJICOPOIIIH.
Konctpykuun meMOpanHbIx anmnapatoB. Knaccudukanuss MeMOpaHHBIX amnmapa-
TOB.

[1yTn nHTEHCU(pUKALIMK MEMOPAHHBIX MPOLIECCOB.

Metobl ouncTKY (pereHepaiu) MeMOopaH.

Knaccudukanus MmemMOpaHHBIX MPOLIECCOB U MEMOpaH.

KuneTtrka MeMOpaHHBIX MPOLECCOB.

AmnmapaTsl 11 IPOBEIEHHUS TPOLIECCOB KCTPATMPOBAHUS U PACTBOPEHUS

VY ca0BUS paBHOBECHS IIPU PACTBOPEHHUH. Y PAaBHEHUSI KHHETUKHA PACTBOPEHMUS.
CriocoObl AKCTparupoBaHus U PACTBOPEHUS:

Kuneruka nponecca cymku

TeruioMacconepeHoc B MPOLECCE CYLIKH.

MeTo1pl MHTEHCU(PHUKALIUU MPOLIECCOB CYIIKH.

KuneTtnueckue KpuBbIE CYIIKH.

PaBHoBecue npu agcop6iuu. M3otepmsl aacopOimm.

CniocoObl pa3feneHnst cMeceil KpUCTaIIN3aluei,

KoHncrpykuun kpucramiizatopoB. Knaccudukanus Kpuctamuin3aTopoB.
Kuneruka kpucrammuzamuu. CKopocTu 00pa30BaHus U POCTa KPUCTAIIOB
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IIpumep 3K3aMeHANMOHHOT0 OUJIeTA:

TOVBIIO TIOHELUKUN HAITMOHAJILHBIN TEXHUYECKUU YHUBEPCUTET»
[Tporpamma NOATrOTOBKH: MarucTparypa
Hanpasnenue: 18.04.01 Xumuueckas TEXHOJIOTHS
Marwucrepckast mporpamma: TexHOIOTHS TYTOIUIaBKUX HEMETAJUIMYECKUX M CHIIMKATHBIX MaTepHa-
JIOB
Cemectp: 3
VYuebnas aucuurumHa: [Iporeccsl Macconepenoca ¢ ydacTueM TBepIoi (hasbl

BUWJIET Ne 11
1. PaBnHOBecue npu agcopoumu. M30TepMbl aacopOIum.
2. MeTobl OYMCTKH (pereHepannn) MeMOpaH.

3. Bomnsiii pactBop NaNO3 kpucCTaIITU3yeTCs B HEMPEPHIBHO JICHCTBYIONIEM KPUCTALIN3ATOPE,
OXJXKJAsCh BOAOW, UAYIIEH NPOTHBOTOKOM. PacTBOop Ha BXOJ€ HACBHILIEH U HMEET
temmneparypy t1=80°C. Ha BbIxo/ie U3 KpUCTAJTU3aTOpa PacTBOp UMeeT Temmeparypy t2=30°C.
Haiitn HeoOXoauMbIii pacxoJl OXJaKIAIOUIe BOJbI, KOTOpas HarpeBaeTcsi OT TeMIIepaTypbl
ts =20°C nmo Ttemmeparypsl t=60°C. 4% OT HCXOAHOTO pacxojia pacTBopa 3a Bpems
Kpuctammu3anuu  ucnapsercs. KoaddunueHnt Temmonepenady OT pacTBOpa K  BOJAE
K=350 Br/(m*-K). Pacxon pactBopa=4000 Kr/4.

YTBepKIeHO Ha 3aceannu Kadeapsl « XHMHUECKAst TEXHOJIOTHS TOILIHBAY,
nporokon Ne or . 20 1.
3aB. kadenpoii byry3osa JI.O. DK3amMeHaTop Henosern U.T.

Kputepuu oneHuBaHus 3K3aMeHAINMOHHOH PadoThI
no nucruiuinHe «[Iporecchl MacconepeHoca ¢ yuacTueM TBepaoi (as3bi»
utst o0yvaromuxcs o HanpasieHuio 18.04.01 Xumudeckast TEXHOJIOTHS
(marucrepckas nporpamma: TeXHOJOTHS TYTOIJIABKMX HEMETAITMUSCKUX U CHIIMKATHBIX MaTEePHAIIOB)

DK3aMeH MPOBOJUTCS MMCHMEHHO 1Mo Omieram. buner comepkxut 3 Bompoca, KaXIblid U3 KOTO-
pBIX TpeOyeT KOHKpeTHOro oteTa. [Ipy HEOOXOAMMOCTH OTBEUAIOIIMKA JOJDKEH COMPOBOAUTH HAIM-
CaHHOE MOSICHSIOIIEH CXeMOH (pPUCYHKOM)

Bomnpockl 0XBaTBIBAIOT TEOPETHUYECKYIO YaCTh Kypca, a TakKe TpeOyloT AeMOHCTpALUU MPaKTH-
YECKUX HABBIKOB, IIOJYYEHHBIX CTY/IEHTOM B X0J1€ PAKTUUYECKUX 3aHATUH.

[TpaBuIBbHBIN OTBET Ha MEpBBIE JBa BOIpoca oleHuBaeTcs B 15 Gansos. Eciu oTBeT He MOJIHBIH,
TO OH oleHuBaeTcs B 8 6ayioB. [Ipy 0TCYyTCTBMY MPaBUIIBHOTO OTBETA HAa TIOCTABICHHBIN BOMIPOC 00Y-
YOI MoTyyaeT HOJIb OaJljIoB.

[TpaBuibHBII OTBET Ha TpeTUH Bompoc (3amady) oneHuBaercs B 30 6ammoB. Eciau oTBeT He mo-
HBI{, TO OH oneHuBaercs B 15 Gamnos. Ilpu oTCyTCTBHM MPaBUIBLHOTO OTBETAa HA MOCTABIECHHBIN BO-
poc 00y4aroUuiics Moay4yaeT HoJlb OaJlIoB.

YTBepkeHO Ha 3aceqaHnH Kadeapsl « XUMHUECKasi TEXHOJIOTHUS TOILIUBAY,
poTOKOJ Ne or . 20 T

3aBeayromuii kadenpoit Byry3oBa JI.O..

4.3 Kputepuu onieHUBaHUs

OneHuBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOro MaTepualia JTHUCUUILTAHBI
«IIpoueccel MaccomepeHoca ¢ y4yacTueM TBEPJION (pa3bl» NMPOU3BOAUTCS B XOJAE TEKY-
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I1eT0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTalluu (CEMECTPOBOIO KOHTPOJIA).

Texymmii KOHTPOJIb 3HAHUN CTY/A€HTa OYHOM (HOPMBI 0O0yUEHHUST OCYIIECTBIISIET-
Csl 110 PE3yJIbTaTaM NPAKTUYECKUX 3aHATHH, BBIOJHEHUS WHAUBUAYAJIBHOTO 3a/IaHMS,
CTYyZCHTa 3a04HOM (hOpMbI 00yUEHHUs — MO Pe3yJbTaTaM BBITIOJHEHUS KOHTPOJIBHOH pa-
00ThI. BeIlTOIHEHNE 3a/JaHNi HA TPAKTUYECKHUX 3aHATUAX, BBINOJHEHUE MHIUBUIYAIb-
HOTO 3aJiaHusi (KOHTPOJIbHOW paboThl), MPEeIyCMOTPEHHBIX paboueii mporpaMMoil auc-
LUIUIUHBL, SBJIAETCS HEOOXOAUMBIM YCIOBUEM JOIYCKA CTYIEHTA K IK3aMEHY.

Pacnipenenenne 0ayuioB TEKYIIEro KOHTPOJSI pabOThl CTY/IE€HTA Ha MPOTSKEHUU
ceMecTpa IpuBeeHO B Tabaule 1.

Tabmmma 1 — Pacnipenenenne 0amioB TEKYIIEro KOHTPOJIS

dopma KOHTPOIS Bo3MoxHOE KOJIMUECTBO [Ipumeuanue
0amioB
Jist cTyieHTOB 04HOU (hOopMBI 00yUEeHHUS
OT4Y€T O BHINIOJIHEHUH 3a- 4 3a/iaHue BBINOJIHEHO MPaBUIHLHO, 000CHOBA-
JAHUs HA TTPAKTUYECKOM HO, MPUBE/ICH aHAJIU3 MOJYYEHHOTO PE3YIIb-
3aHATHUU. Tara
2 3aaHue BBINMOJIHEHO B II€JIOM IIPABUIIBHO,
pelleHus He Bcerjja 000CHOBaHbI, BOZHUKIIN
TPYIHOCTH B OOBSICHEHUH TIOJYUCHHBIX pe-
3yJbTaTOB
HToro nmo npakTu4ecKum 36 N3 pacuéra 9 Tem ju1s mpoBeIeHUs TPAKTHYIE-
3aHATUAM U (MaKCH- CKHX 3aHSTUH.
MaJIbHO BO3MOSKHOE)
BrinonHenue nHAMBUTY- 14 [Ipu BBITIOTHEHNUN 3a1aHUSI TIPUHSITHI TIpa-
aNbHOTO 3aJaHus BUJIbHBIE PEILICHUS, U3JI0KEHUE MaTepHalia
apryMeHTHPOBAHHOE, I10CJIEJOBATEIbHOE, Pa-
60Ta ohopmIieHa TPaMOTHO
8 3a/1aHue BBINMOJIHEHO B IIEJIOM TPABUIIBHO,
peleHus He Bcerja 000CHOBaHbI, UMEIOTCS
3aMeUyaHHuIo 0 0POPMIIEHHIO pabOThI
UTOIO 50 MaxkcuManbHO BO3MOXKHOE
Jlis cTyIeHTOB 3a04HON (hOpMBI 00yUEeHHS
BelInonnHeHne KOHTPOIBLHON 50 IIpu BBINOJIHEHNH 3a/1aHNS IPUHSATHI ITpa-
paboThl (MHAUBHUIYATBEHO- BUJIbHBIE PEILICHUS], U3JI0KEHUE MaTepHalia
r'0 3a/1aHMS) apryMeHTHPOBAHHOE, I10CJIEIOBATEIbHOE, Pa-
6ota ohopmiieHa 6e3 3ameuaHuit
30 3a/1aHue BBITOJIHEHO B IIEJIOM MPaBUIIBHO, HO
pelieHus He Bcera 000CHOBaHBI, UMEIOTCS
3amMedanusi 1o 0hOPMIICHHUIO.
UTOTO 50 MakcuMaTbHO BO3MOXKHOE

IIpomexxyTouyHasi arrecTalusl IO pe3yJbTaTaM OCBOCHHUS IAUCLUUIUINHBI B Ce-
MeCTpe NPOBOAUTCS B (hOpPME CEMECTPOBOTO IK3aMEHA.
dopMa MpoBeAEHUS FK3aMEHa — MUCbMEHHas. DK3aMEHAI[MOHHBIA OWJIET BKIIIO-
yaeT B ce0sl 2 TEOpETUYECKUX BOIpoca U 3anady. llpu olleHHBaHUU CTyJEHTa Ha K3a-
MEHE Mpeno/iaBaTeilb PyKOBOJACTBYETCS KPUTEPUSIMHU, TPUBEICHHBIMH B Ta0iuLe 2.
MaxkcruManabHOE KOJIMYECTBO OANIJIOB 32 OTBET Ha BOMPOC 3K3aMEHAI[MOHHOTO OU-
JIeTa 3aCUNUTHIBACTCS CTYJIEHTY B CIydae, €CIIM OTBET NOATBEPKAACT BIAJCHUE CTYICH-
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TOM 3HAHHUSIMH B TIOTHOM 00BeMe y4eOHOU MpOorpaMMbl, MaTepHUal U3JI0KEH B JIOTHY -
CKOHM TIOCIICIOBATEIHHOCTH C BBIJCIICHHEM TJIIaBHOTO, COJIEPKUT TOUHBIE (POPMYITHPOB-
KM, COMPOBOXKJIACTCS WLTIOCTPUPYIOMUMH CXeMaMU U PUCYHKaMH (TIpu HEOOXOIMMO-
CTH).

B ciydae, ecnii 0TBET Ha BOIIPOC HE B TIOJIHOM MEpE OTBEYAET NMPUBEICHHBIM Tpe-
OOBaHMSM, CTYICHTY 3aCUMTHIBACTCA KOJMYECTBO OauioB, paBHOe 5. [Ipm oTCyTCTBHH
IPAaBHJILHOTO OTBETA Ha MOCTABJICHHBIN BOIIPOC CTYEHT moiydaet 0 6amios.

Tabnuua 2 — Pacnipenenenue 0auioB 10 CEMECTPOBOMY IK3aMEHY

®opMa KOHTPOJIA MakcumanbHO
BO3MOKHOE KOJIMYECTBO OALIOB
OtBeT Ha BOIPOCHl 3K3aMEHa- Bonpoc 1 15
LIUOHHOTO Omiiera BOIpocC 2 15
Bompoc 3 (3amaya) 20
NTO1rO 50

HToroBasi oueHka orpeessercs MmyTeM CyMMHUPOBAHUS KOJIMYECTBa OAIOB I10
pe3yJbTaTaM TEKYIero KOHTPOJIS U KOJIMYeCcTBa 0aIoB MO pe3yJibTaTaM CEMECTPOBOTO
sK3aMeHa. MaKkCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0as110B — 100.

[Tonyuennas onenka o 100-0amuibHOM IIKajae OMpeAessieT OIEHKY IO rocyaap-
cTBeHHOH 1IKane u mkane ESTS:

Cymma 0OasioB Orenka Orenka
no 100-6anpHOI 1IKae no mkaine ECTS 10 TOCYAAPCTBEHHOM IIKaJIE
90-100 A OTIANYHO
80-89 B x
75-79 C opoo
70-74 D v
60-69 E JIOBJIETBOPUTETLHO
35-59 F He
0-34 = YIOBJIETBOPUTENHHO

* — ¢ 00s13aTEIIbHEIM IMMOBTOPHBIM M3YUCHUEM AVCHHUILINHBI.

4.4 Tlpumep TeKyIlIero onpoca Ha NPaAKTUYECKUX (CEMHUHAPCKUX) 3aHIATUSAX U
J1a0opaTOpHBIX padoTax

Ha npumepe tembl « OCHOBBI TEOPUU TTEPEHOCAN:
1. Yto Takoe MIOTHOCTH ITOTOKA?
2. KakoB ¢u3u4eckuii CMBICH MOTEHIIMANa epeHoca Jijii MaCCOOOMEHHBIX MPOIECCOB?
3. [IpuBeauTe npriMep UCTOUHKMKA CyOCTaHLIUU sl TEMJIOBOTO Ipoliecca.
4. Y10 Takoe €CTECTBEHHAs! KOHBEKIUS?

OTBeTHl Ha BOMPOCHI BXOJHOI'O KOHTPOJII YUYUTHIBAKOTCS MPENOAABATEIIEM B pe-
3yJbTaTaxX TEKYIIEro KOHTPOJIT padOThI CTYCHTA.
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4.5 KypcoBoe npoekTHpOBaHue

VY4eOHBIM IIJITAHOM KYypCOBOE MPOEKTHPOBAHUE HE 3aINTAHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast 1uTepaTrypa

1. Ilpomecchl u amnmapatbl XUMHYECKON TexHomoruu. OOmui Kypc: y4eOHUK IS CTY-
JIGHTOB BBICIIL. y4e0. 3aBeJICHUM, 00yJaroNIUXCs M0 XMMUKO-TEXHOJIOT. HaIllpaBJIeHH-
M U CIICHMAIBHOCTAM: y4eO. JIeKTpoH. u3f.: B 2 kH. / [B. I'. Altnmretin, M. K. 3a-
xapos, I'. A. HocoB u ap.] ; moxa pen. B. I'. Aitnmreiina. — Mocksa : BUHOM. Jla6o-
patopus 3Hanuit, 2014. — URL: http://ed.donntu.org/books/20/cd10204.pdf

II TonosiHUTEIbHAA JIUTEPATYpPa

2. Pomankos, I1.I'. MeTroasl pacdeTa IpoOIECCOB M allllapaToB XMMUYECKOM TEXHOJIOTHH
(mpumepsl U 3agaun): Yueb. nmocooue s By30B /ILI. Pomankos, B.®. ®ponos,
O.M. ®mroctok. — 2-e m3a., uctp. — CI16: XUMU3 AT, 2019. — 544¢. — URL:
http://ed.donntu.org/books/cd5274.pdf

3. Pasunos, A. U. IIporecchl MacconepeHoca ¢ ydacThueM TBepaor (a3bl: yaeOHOe I10-
cooue / A. U. Pazunos, II. II. Cyxanos. - Kazanp : KazaHnckuii HallMOHAJIbHBINA HC-
CJIEIOBATENLCKUN TEXHOJIOTHUECKU yHUBepcuTeT, 2012. - 96 ¢. - ISBN 2227-8397. -
Tekct : anexTpoHHbIH // DnekTpoHH0-O0nbmroreynas cuctema [IPR BOOKS : [caiit]. -
URL.: http://www.iprbookshop.ru/62144.html

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B JlonHTY:

4. MeTtonuyeckne yKazaHHs K MPOBEACHUIO MPAKTUUECKUX 3aHATUNA M BBITIOJHEHHUIO
KOHTPOJIbHBIX 3amanuii mo nucnuriuHe «lIporecchl mMaccomnepeHoca ¢ ydacTuem
TBEpJOM (pa3bl»: IJIsi CTyICHTOB BceX (popm 0OydeHHS TI0 HAMPABIEHUIO MTOJATOTOBKHU
18.04.01 «Xumuueckast Texnojiorus» / TOYBIIO « IOHHTY», Kad. xumuueckoit
texHonoruu TormBa; cocT. U. I'. Jdemosen. — Houenk: JJOHHTY, 2020. — Cuctem.
TpeOOBaHUSI: Acrobat Reader. — 3aru. C TUTYIL JKpaHa.
http://ed.donntu.org/books/21/m5818.pdf

5. Meronndyeckue pPeKOMEHAIIMN TI0 TMPOBEACHUIO CaMOCTOSITeNbHOU padoTel «IIpo-
IIECCHI MAacCOTePEeHOCca C YIacTHEeM TBEp0i (pa3b». IJsl CTYJEHTOB BceX GopM 00y-
YeHUsT Mo HampasieHuto mnoarotoBku 18.04.01 «Xwumudeckas TtexHoiorus» [
['OYBIIO «IOHHTYVY», Kad. xumuueckoit Texnonoruu torusa; coct. U. I'. leno-
Benl. — Jlonenk: JIOHHTY, 2020. — CucteMm. TpeboBanus: Acrobat Reader. — 3ari. ¢
TUTYIL. 3KkpaHa. http://ed.donntu.org/books/21/m5820.pdf
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JJIeKTPOHHO-NH(OPMAIIHOHHBIE PECYPChI
OBC JIOHHTY - http://donntu.org/library.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

VYuebOnas aygutopusi Ne7.405 ydeOHbI Kopmyc 7 O MPOBENCHUS 3aHSATUH
JIEKIIMOHHOTO THIA, MPAKTUYECKUX 3aHSATUH, TPYNNOBBIX U WHIWBHUAYaJbHBIX KOH-
CyJIbTAIMH, TEKYIIET0 KOHTPOJS M MPOMEKYTOUHOM aTTecTauu (MyJIbTUMEIUMHOE
obopynoBaHue: HOYTOYK, omepanuoHHas cucrtema Linux Ubuntu 18.04 (2018),
LibreOffice 5.3.4 (2017), MmyabTUMEANITHBIN TPOEKTOP, SKPaH; CHEUUATU3UPOBAH Has
MeOenb: ToCKa ayJJuTOpHasi, TapThl; MJIAKAThI C WILTIOCTPATUBHBIM MaTEPUAJIOM).

7.2 IlpakTHYeCKHE 3aHATHSA:

VYyeonas aynuropust Ne7.216 yueOHblil Kopiiyc 7 AJig NPOBEIEHUS MPAKTHUYECKUX
3aHITHH, TPYNIOBBIX U WHIWBHAYATbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJISI M TIPO-
MEXKYTOYHOHM arTecTanuu. (MyJbTHMEIUIHOE 000pYA0BaHUE: HOYTOYK, OlepaliMOHHAs
cucrema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), MmyabTUMe TUAHBIA TPO-
eKTOp, 9KpaH; CHeIHaTu3UPOBaHHAsI MeOelb: JOCKa ayIMTOpHAs, MapThl, CTCH/BI, IJa-
KaThl C WJUTIOCTPATUBHBIM MaTepUajIoM).

7.3 CamocTosiTeJIbHAs padoTa:

MOMEIIEHUS JJIsI CAMOCTOSTENIbHON paOOThl ¢ BO3MOXHOCTBHIO TOJKIIOUEHUS K
cetu "HuTepHer" u obOecneyeHHWEM JOCTyNa B DIJIEKTPOHHYH HWH()OpPMaIMOHHO-
o0pa3oBaTeIbHYIO0 Cpelly OpTaHM3alluM: YUTAJIbHBIE 3aibl, y4eOHbIE Kopmyca 2, 3
(koMIIbIOTEpHAs] TEXHHKA C BO3MOXKHOCTBIO MOJKIIOUCHHUS K ceth «MHTepHe™ H
o0ecredeHreM JI0CTyna B 3JEKTPOHHYI0 WH(OPMAIMOHHO-00Pa30BaTEIbHYIO CpeIy
(BUOC JOHHTY) u snexrporHo-6udnuoteunyto cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCThIO MHJMBHAYaJIbHOIO HEOTPAaHUYEHHOTO JnocTyna oOyyatomuxcsa B ObC
u OMOC mnocpeactBoMm Wi-Fi ¢ mnepcoHanbHbix MOOWIIBHBIX YycTpoicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmiectBennas munensuss MPL 2.0/ Grub
loader for ALT Linux — muuensus GNU LGPL v3/ Mozilla Firefox — nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) — nu-
uensust GNU GPL).
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