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1. Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 110 AMCUHUIINHE

K oOCHOBHBIM mHeJsiIM OCBOEHHUS IUCHMIIIMHBI «lIpoueccsl M ammapaTtbl XMMHYECKOH
TEXHOJIOTHUN» CIELYyET OTHECTHU:

— (opMHpOBaHUE CUCTEMHBIX 3HaHUI 00 OCHOBHBIX MpoLieccax M anmaparax, IpUMeHsIeMbIX
B XUMHUYECKOH TEXHOJIOTHH, a TAK)KE O METOAAX UX pacuéra U MHTCHCU(PHUKAIINH;

— TOArOTOBKAa CTYJEHTOB K JESITEIbHOCTHM B COOTBETCTBUHM C KBAJTU(PUKALMOHHON
XapaKTEpUCTUKOM 10 HAIIPaBJIECHHUIO.

K ocHoBHBIM 3amadyam OCBOCHMS AUCUUIUIMHBI «IIpomecchl W ammapaTbl XHUMHYECKOU

TEXHOJOTUW» CJIEAYET OTHECTH:

— NpUOOpPETeHHE TEOPETUYECKUX 3HAHMM MO IMpolleccaM U amnmaparam XUMHYECKOU
TEXHOJIOTMH, HEOOXOIUMBIX ISl U3YYCHUS AUCIUIUIMH MPOQUIBLHOMN MOATOTOBKH;

— OCBOCHHE CTYJICHTaMU HABBIKOB PELICHUS IPUKIIAIHBIX 3a/1a4;

— u3ydeHue paboThl ammaparoB MJig MPOBEIEHUS THIPOMEXaHHUYECKHX, TEIIOBBIX U
MacCOOOMEHHBIX ITPOIIECCOB.

OO6yuenue no aucuurnHe «[Ipoieccel U anmnaparbl XMMUYECKON TEXHOJIOTUNY» HAIPaBICHO
Ha (popMUpOBaHUE y 00YHAIOLIUXCS CISAYIOINUX KOMIETEHIUI:

Kon nu HanmMeHOBaHMe KOMIETeH i NHanKaTopbl 10CTHKEHUSI
KOMIETEHI[HH

OIIK-2. Cioco6eH ucnoiab30BaTh NOIIK-2.1 31aeT 0OCHOBBI TEOPUU TIEPEHOCA
COBPEMEHHOE TEXHOJIOTHUECKOE U UMITYJIbCa, TETUIA U MACChI; TPUHIUTIBI
aHATTMTHYECKOE 000PYIOBaHUE MTPH (U3HYECKOTO MOJICIIUPOBAHUS XUMHUKO-
MIPOBE/ICHUU HAyYHOTO U TEXHOJIOTUYECKOTO | TEXHOJIOTUYECKHUX MPOLIECCOB; OCHOBHBIC
OKCIICPUMCHTA, IPOBOAUTH 06pa60TKy n YPaBHCHUA ABUKCHUSA )KI/II[KOCTCI;'I; OCHOBBI
aHaJIu3 MOJYYEHHBIX Pe3yIbTaTOB TEOpUH TeTUIoNepeaayu;

OCHOBBI TEOPUH MacCOIEepeIayl B CUCTEMaxX
€O CBOOO/THOM 1 HEMOJIBUKHOW T'paHuIeit
paszznena ¢a3; TUIIOBBIE IPOLECCHI
XUMHUYECKON TEXHOJIOTUHU, COOTBETCTBYIOILINE
anmnapaThl U METOJIbl X pacyera.

NOIIK-2.2 3HaeT METOABI TOCTPOCHHUS
SMIUPUYECKUX (CTATUCTUYECKUX) U (PUZUKO-
XMUMUYECKUX (TEOPETUYECKHX) MOJIesei
XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB.
NOIIK-2.3 3naeT METOAbI ONITUMU3ALUN
XUMHUKO-TEXHOJOTUYECKHUX ITPOLIECCOB C
PUMEHEHUEM SMITUPUUYECKUX H/UITU (PU3HKO-
XUMUYECKUX MOJIEIIEH.

NOIIK-2.4 3HaeT OCHOBHBIE IPUHIIMIIBI
OpraHM3ali XUMUYECKOTIO ITPOU3BO/ICTBA,
€ro HepapXu4eckou CTPYKTYpbl; OOIIIHe
3aKOHOMEPHOCTH XUMHUYECKHUX IIPOLIECCOB;
OCHOBHbIE XUMUYECKHE ITPOU3BOJICTBA.
NOIIK-2.5 3naetT 0oCHOBBI TEOpUU TIpoLiecca B
XUMHUYECKOM PEaKTOPE, METOI0JIOTHIO
UCCIJIEIOBaHMSI B3aUMOJIEHCTBHUS ITPOLIECCOB
XUMHYECKHX ITPEBPAILECHUM U SIBJICHUI
NepeHoca Ha BCeX MacIITaOHBIX YPOBHSX,




METOJIMKY BbIOOpa peakTopa U pacueTa
Ipolecca B HEM; OCHOBHBIE PEAaKLIMOHHbBIE
MIPOLIECCHI U PEAKTOPbl XUMUYECKOH U
He(PTEXMMHUYECKON TEXHOJIOTHH.

HNOIIK-2.6 YMeeT onpenenars XapakTep
JIBIKEHUSI )KUJIKOCTEH U Ta30B; OCHOBHBIC
XapaKTePUCTUKU MPOIIECCOB TEIIO- U
Macconepeaun; pacCUUThHIBATh MMAPAMETPHI U
BBIOMpATh anmapaTypy Uil KOHKPETHOTO
XMUMMKO-TEXHOJIOTHUECKOI 0 IIpolecca.
NOIIK-2.7 YMeeT paccuuThiBaTb OCHOBHBIE
XapaKTEPUCTUKH XMMUYECKOTO Ipoliecca,
BBIOHMpATh PAlMOHATIBHYIO CXEMY
IIPOM3BOJICTBA 33JaHHOT0 IPOAYKTA,
OIICHUBATh TEXHOJOTHYECKYIO

3¢ (HEeKTHBHOCTH TIPOM3BOJICTBA.

HOIIK-2.8 Ymeet BbIOpaTh THI peakTopa u
paccuYuTaTh TEXHOJIOTUYECKUE MapaMETPhI
JUTSI 3a/IaHHOTO TIpoIlecca; ONpPeIeIUTh
napameTpbl HauIydlIiel opraHu3aium
mpolecca B XMMUYECKOM PEaKTOpeE.
NOIIK-2.9 Ymeet onpenensitb OCHOBHbIE
CTaTHYECKUE U TUHAMUYECKUE
XapaKTePUCTHKU OOBEKTOB; BHIOMPATH
paIOHATIBHYIO CUCTEMY PETYIUPOBAHUS
TEXHOJOTMYECKOI0 Ipolecca; BbIOUpaTh
KOHKPETHBIE THIIBI IPUOOPOB IS
JIMarHOCTHKU XUMHUKO-TEXHOJIOTUUECKOTO
mporecca.

NOIIK-2.10 YMeeT npUMEHSATh METOIbI
BBIYMCIUTEIbHOM MaTEMAaTUKU U
MaTeMaTUYeCKOU CTaTUCTUKH JIJIS
MOJEJIIUPOBAHUS U ONTUMHU3ALMN XUMHKO-
TEXHOJOTMYECKHUX MPOIIECCOB.

HMOIIK-2.11 Brnageetr MmeTomaMu
OTpeieTICHUs] ONTUMAIBHBIX U
palMOHAIBHBIX TEXHOJIOTUYECKUX PEKUMOB
paboThl 000PYTIOBAHUS.

NOIIK-2.12 Bnageetr MeTogaMu pacuera u
aHaJIM3a MPOIIECCOB B XUMHUUECKHUX
peakTopax, onpeIeJIeHUsI TEXHOJIOTUUECKUX
roKasaresei mpolecca; MeToaMH BbIOOpa
XUMUYECKUX PEAKTOPOB.

NOIIK-2.13 Bnageetr MeToaMu yIIpaBJICHUS
XUMHUKO-TEXHOJIOTUYECKUMHU CUCTEMaMU U
METOaMH PETyJIUPOBAHUS XUMHUKO-

TCXHOJIOTHYCCKUX IMPOLCCCOB.




2.  MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucrunnna «[Ipomeccs! U anmapaTsl XUMHYECKON TEXHOIOTHI» OTHOCUTCS K 003aTEIIbHON
vactH Ooka auctumiiud (b.1) ocHOBHO# 00pa3oBaTenbHO MporpaMMbl 6akagaBpuart.

Jucrumnza «IIporeccs! u anmapaTbl XUMHYECKON TEXHOJIOTUNY B3aMMOCBS3aHa JIOTHIECKU
U COJEPKATEIbHO-METOAMUECKHU CO CIEAYIOLUIMMU TUCHUIUIMHAMU U npakTukamu OOIL:

B o6s3amenvuou wacmu yuxna (b1):
— (pusuka;

— OUCIICPCHBIC CUCTEMBI U IIOBEPXHOCTHLIC SBJICHUS,

- 06H_Ia$I XUMHUYCCKas TCXHOJIOTHS,
— TepMOJIMHAMUKA ¥ TEIUIONepe/aya;
— 00111251 1 HEOPraHWYECKast XUMUS,

— KOHCTPYHPOBAHHE U PAcUET 3JIEMEHTOB 000PYAOBaHUS OTPACIIH.

— OpraHU4CCKas XUMHH.

3. CTpykTypa U cofep:KaHue QM CHUNINHBI

OO61mas TpyA0EeMKOCTh JUCHHUIUIMHBI COCTaBIseT 8 3a4eTHBIX equHull (288 acoB).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

(o popmam oOyueHus)

3.1.1. Ounas dpopma oOydeHUs

Ne Bit yueHoii pagoTh1 KoaunuecTBo CemecTpbl
n/n 4acoB 5 6
1 | AyauTopHble 3aHATHS 144 72 72
B ToM yucie:
1.1 | JIexnun 72 36 36
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHITHS 36 18 18
1.3 | JIabopaTopHble 3aHATHS 36 18 18
2 | CamocTosiTeIbHAsI padoTa 144 72 72
B ToM uucre:
2.1 | IloaroroBka K J1a00paToOpHBIM paboTam
2.2 | O6paboTKa HKCIEPUMEHTATBHBIX JaHHBIX H
MOJrOTOBKA K 3aIIUTE JJAOOPATOPHBIX paboT
2.3 | IloaroroBka M BBIIOJIHEHHE
IIPOMEKYTOUHBIX M HTOTOBBIX TECTOB
3 [ IlpomexyTouHasi aTTecTalUs
3adet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
Hroro 288 144 144

3.2 TemaTuuyeckuii IJIaH U3y4YeHUs TUCIHUNINHBI

(o hopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus
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1 Pa3nen 1. BBenenue
1.1 Tewma 1. [Ipeamer, 3aga4u 1 poJib
Kypca. Knaccuduxkanus ocHOBHBIX 2 2
IIPOLIECCOB U aIlapaToB. 12 2
1.2 Tema 2. ITorarue o momenu u 2 4
MOJICJTMPOBAHUH MPOIIECCOB.
2 Pa3nea 2. 'mapomexannyeckue nmpouecchl
2.1 | Tema 1. Kmaccudukarus
HEOJHOPOIHBIX CUCTEM U 2 1 4
THIPOMEXAHUYECKHX ITPOIECCOB.
2.2 | Tema 2. ®uiapTpoBaHUE. 68 4 2 4 10
2.3 Tema 3. OcaxneHue. 4 2 4 10
24 Tema 4. [IceBaooxmxeHue u 4 1 6 10
nepeMeITnBaHue.
3 Pasnen 3. TemnoBble npoiuecchbl
3.1 | Tema 1. OCHOBBI TCOpPHUH TIEpETAYN
TeI1a, OCHOBHEIE MOHSATHS U 2 3
OTIpe/ICIICHUSL.
3.2 Tema 2. OcHOBHOE KHHETHYECKOE 2
ypaBHEHHUE TETUIONIEPEIavH. 64 5 3
Onpenenenue cpeaHeil ABMXKYILIEH
CHWJIBI TIpOTIeCCa.
3.3 Tewma 3. HarpeBanue, oxyaxaeHue 6 2 4 10
3.4 | Tema 4. Kongencarus. 2 2 6
3.5 | Tema 5. BeimapuBanue 6 4 10
4 Pa3nen 4. MaccooOMeHHbIe MPOLECChI
4.1 Tema 1. MaccooOMeHHBIE MTPOIIECCHI:
OCHOBHBIC ITOHATHS, Ha3HAUCHUE, 4 4
0COOEHHOCTH. 2
4.2 Tema 2. OcHOBHBIC 3aKOHBI 4 6
MaccoIepe/Iayun.
4.3 Tema 3. AGcopOrusi. 4 2 4 10
4.4 | Tema 4. PexTudukarms. 144 6 4 4 14
45 Tewma 5. )KusikocTHast SKCTpaKIusl. 4 2 4 10
4.6 | Tema 6. Cymxka. 6 4 4 14
4.7 Tema 7. AncopOuus. 2 5 4
4.8 Tewma 8. loHOOOMEHHBIE TTPOIIECCHI. 2 2 4
4.9 | Tema 9. MeMOpaHHOE pa3JieIICHHE. 2 9 2
4.10 | Tema 10. Kpucramiuzanusi. 2 4
Hroro | 288 72 36 36 144




3.3 CoaepxaHue TUCHUNIHHBI

Pasznen 1. BBeaenune

Tema 1. Ilpeamer, 3agaun u poJb kypca. Kinaccupukanusi OCHOBHBIX IPOLECCOB M
anmaparos.

Hcropudeckast crpaBka, NpeaMeT, 3amadyd ¥ poib Kypca. CrocoObl kiaccudukanuu
OCHOBHBIX IPOIIECCOB XMMUYECKON TexHoJiornu. KuHeTrka mporecca: JBUXKYIIasi CHiia mpoiiecca,
CKOpOCTh, compoTuBiieHne. KnHeTnueckas KiaccupuUKamus OCHOBHBIX IPOIIECCOB W ammaparoB.
CxeMa TeXHOJIOTMYECKOr0 pacueTa anmnapaTosB.

Tema 2. IlonsiTue 0 MOA€eJN U MOJAEJIUPOBAHUHU NPOIECCOB.

Mopenu CTpyKTyphI IIOTOKOB B alaparax HEIPEPbIBHOTO AeUCTBUSA. [ IpUHIMIIBI M IpUMEPHI
MOCTPOEHUST MaTeMaTH4ecKol Mojenu mnpoiecca. [lomodbue mporeccoB. OCHOBHBIE TEOPEMBI
nonobust. Yncna rugpomMexanudeckoro moaoowus. [Ipaktudueckoe 3HaYCHUE TEOPUU TTOT00US.

Paznen 2. 'ugpoMexaHnyecKue Npouecchl

Tema 1. Kitaccupukanusi HCOAHOPOAHBIX CHCTEM M THAPOMEXaHUYECKHX MPOLECCOB.

Knaccupukauusa aucnepcHslx JByX(das3Hbix cucteM. OCHOBHBIE THIPOMEXAHUUYECKUE
nporuecchl. MarepuaibHbIil 0ajgaHc THAPOMEXaHUYECKUX MTPOIIECCOB.

Tema 2. ®uabTpoBanme.

OcHOBHOW KUHETHUYECKUW 3aKoH (uubTpoBaHusa. Pexxumsl ¢unbTpoBaHus. CTpyKTypHBIE
XapakTepucTuku ocanka. IIpompiBka ocaaka. Kmaccudpukanust GuiabTpoB. YCTpOHCTBO Tra3oBBIX
GbuIbTPOB. YCTPOMCTBO >KUIAKOCTHBIX (UIBTPOB MEPUOAMYECKOTO U HEMPEPHIBHOTO JCHCTBUS.
Cxema ux TexHojorudeckoro pacuera. Kuneruka nenrpo0exHoro gpuibtpoBanus. Konctpykuuu u
cxema pacuera GUIBTPYIOIIUX HEHTPUDYT.

Tema 3. Ocaxxaenue.

KuneTnka rpaBUTallMOHHOTO OCaXACHUS. YPaBHEHUE JBU)KEHHUS YACTULbI MOJ JAEHCTBUEM
cuinbl  TsokecTH. Kimaccudukanmsi, yCTpoHCTBO M cxXema pacyera OTCTOMHMKOB. KuHeTuka
HEHTpoOe)kHOTo ocaxaeHus. Kiaccudukanus, ycTpoilcTBo, cxema pacyeTra OTCTOMHBIX LIEHTPUQYT.
[{uxIoHHBIHN Mporecc. Y CTPOMCTBO U CXeMa pacyeTa IIUKIOHOB U TUIPOIIMKIOHOB. DJIEKTPOOUYHCTKA
ra3oB. KuHeTHka 3J1eKTpOOYUCTKH ra3oB. Y CTPOUCTBO U CXeMa pacyeTa 3JeKTpO(UIbTPOB.

Tema 4. [lceBaooxkn:KeHHe U epeMelINBaHHe.

IIceBnooxmxeHne: OCHOBHbIE MOHATHS, 00JacTh NMpuMeHeHus. KpuBas 1ceBaooKuKeHus.
OnpeneneHue mepBOM M BTOPOM KPUTHYECKHX CKOPOCTEH IICEBIOOKMKEHMs. Ammaparbl ¢
IICEBI00KHKEHHBIM CIIOEM.

[lepemennBanue B XKUIKUX CpeAax, 0OJACTH NMPUMEHEHMS] U OCHOBHBIE XapaKTEPUCTUKH.
Crioco6br  mepememmBanus. KoHcTpykiuu Memanok. Pacxon sHepruM Ha IepeMennBaHue
MEXaHUYECKUMU MeIllaIKaMu.

Paspnen 3. TemioBbie nmpoueccsl

Tema 1. OcHOBBI TeopuHM NepeJayd TelJia, OCHOBHbIC TOHATHSI M OINpeeSIeHUusl.
Crioco0Obl  pacmpocTpaHeHuss TeIoThl. TemmonpoBogHOCTh. 3akoH Dypbe, auddepeHIraIbLHoe
ypaBHEHUE TEITONPOBOAHOCTH. Temnoornaya. 3akoH HeroToHa.

Tema 2. OcHOBHOEe KHHETHYECKOe YpaBHeHHe Tenjonepenaun. OnpenesieHue cpexHei
ABMIKYIIEH CHJIBI Ipolecca.

OCHOBHOE KMHETHYECKOE ypaBHEHHE Teruionepenaun. OmnpeneiacHue CpeaHed ABMKYIIEH
cuibl  Terootnaud. JuddepeHunaabHoe W KpUTEpUaIbHOE ypaBHEHHWE KOHBEKTHBHOI'O
TEII000MEHa.

Tema 3. HarpeBanue.

OcHoBHble cBefeHHs. HarpeBanue BOASHBIM TMapoM  («OCTPBIM» U (TIYXUMD).
KongencaroorBogunku.  OJHOXOAOBBIE W MHOIOXOJOBbIE  TeriooOMeHHUKH.  (Cxema
TEXHOJIOTHYECKOT0 pacyeTa MPOMBIIIICHHBIX TeIUI00OMEHHUKOB. HarpeBanue TOMOYHBIMU ra3amH,
KUJKUMHU U TBEPABIMU IPOMEXKYTOUYHBIMU TEIUIOHOCUTENSIMH, SJIEKTPUUECKUM TOKOM.



Tema 4. Kongencanus.

[ToBepXHOCTHAs KOHJEHCALUS U KOHJEHCALUS CMELIEHHEM. bapoMeTpuyecKuil KOHIEHCATOp
cMenieHus. TeXHOJOrnYecKkuii pacyeT KOHAEHCATOPOB.

Tema S. Beinapusanmue.

O6mme cenenus. [Ipoctoe 1 MHOTrOKpaTHOE BhIMapUBaHUE. MaTepuUalbHBIA U TETUIOBON
Oanmanc. O0mias u moyie3Hasi pa3HOCTh TeMmreparyp. TemneparypHsie Aenpeccu. TeXHOIOrnYecKui
pacyeT BBIIIAPHBIX alapaToOB U YCTAHOBOK. BrinaprBanue ¢ NpruMEHEHUEM TEIIOBOIO Hacoca.

Pasznea 4. MaccooOmennbie (1n¢dy3noHHbIE) MPOLECCHI

Tema 1. MaccooOMeHHbBIE NPOLECCHI: OCHOBHBIC NOHATHS, HA3HAYEHHE, 0COOCHHOCTH.
PaBHOBecue W ABIKyIIas CHJIa MacCOOOMEHHBIX IpoueccoB. OCHOBHOW KHHETUYECKUH 3aKOH
Mmacconepenayn. MoauduuupoBaHHBIE YpaBHEHHUS Maccorepenadd. MaTepuanbHblii  OanaHc
MacCOOOMEHHBIX IPOLIECCOB. Y paBHEHUsI paOOUYUX JIMHUN MacCOOOMEHHBIX ITPOLIECCOB.

Tema 2. OcHOBHBIE 3AKOHBI MaccONepeaadn.

3aKkoHbI MOJIEKYJIIpHON Auddy3un — nepBblif 1 BTOpoil 3akoH PuKa, 3aKOH MacCOOTAAYH
(3axon Illykapesa). [uddepeHnnaipbHoe ypaBHEHHE MAaccoOTaauud (KOHBEKTHBHOH Iuddys3un),
3aIlUCh €ro C MCII0JIb30BaHUEM YHcel oJ00us. Bripakenue koaduiienta Mmacconepeiauu uepes
K03 UIMEHTHI MaccooTAauu. Maccorepeaada B CUCTEMax ¢ TBepAoH (a3oi (MacCOmpOBOIHOCTB).

Tema 3. AocopOums.

Omnpenenenus U 00JaCTH NPUMEHEHUs. 3aKOHBI PaBHOBECUS B CHCTEMax TIa3 -KUIKOCTb.
MartepuanbHblid U TEII0BOM Oanmanc abcopOuuu. Kunetnka abcopOruu. [IpuHIMNHANIBHBIE CXEMBI
a0COpOIIMOHHBIX TIPOIIECCOB.

Tema 4. PekTuduxanusi.

[Mpuamun  pextudukanmu.  3aKOHBI ~ PaBHOBECHS B CHUCTEMax  IMap-KHUIKOCTb.
PexTudukanonHas ycTaHOBKa HENPEPBIBHOIO JeMcTBUA. MaTepualibHbIi M TEIUIOBOW OajaHc.
Paboune nuHMM Tporecca HENMPEepBIBHON pekThudukammu. DIerMoBoe 4YHCIO, €ro BIUSHHE Ha
npouecc pektudukanmu. [lepuonnueckas pexrudpukaius. AGCOpOLMOHHBIE U PeKTU(DUKALMOHHBIE
anmnapartsl: KiaccuuKalus, ycTpoiCTBO U cXeéMa TEXHOJIOTUYECKOT0 pacyera.

Tema 5. JKuakocTHast IKCTPaAKIKS.

O6mwme cBenenus. PaBHoBecHe B CUCTEMaX KUIKOCTh-KUIKOCTh. MatepuaabHbIil OanaHc u
KMHETUKA DOKCTpakuuu. [IpuHIUNMaNbHBIE CXEMBI IPOBENEHHUS IPOLECCOB OKCTPAKLUH, HX
n3o0paxeHue B quarpamme x-y. Knaccugukanus s3KCTpakIIHOHHOTO 000py/10BaHUS.

Tema 6. Cymka.

Teopernueckne ocHOBBI U crocoObl cymiku. PaBHoBecue mpu cymike. Bo3nymHas cymika.
[TapameTpsl cocTosiHUS BiIakHOTO Bo3ayxa. Jnarpamma H-x (anarpamma Pam3una). MaTtepuaibHbli
U TemoBoM OamaHc BO3AYyHIHOM cymku. Pabowas nauHus cymku. [lpuHOMNuanbHbIE CXEMbI
IPOBE/ICHUS MPOLIECCOB CYIIKH, MX M300paxeHue B quarpamMmme H-x. Kunernueckue kpuBble CyIIKH.
@®axTophl, BAUSIOLIUE HA CKOPOCTH Mpoliecca cymku. Kiaccudpukanus cymmibHOro 000pya0BaHus.

Tema 7. AxcopOuus.

O6mue cBenenus. PapHoBecue B nporieccax ajacoponuu. MarepuanbHblii OajiaHc acopOLnH.
Kuneruka nponecca. YpasHenue Iluinosa. IlpuHunmnuanbHble cXeMbl IPOBEAEHHS IPOLIECCOB
azcopOIu. YCTpPOUCTBO afCcOpOEpPOB M aJICOPOIMOHHBIX YCTAaHOBOK, CXEMa TEXHOJOTHUYECKOTO
pacuera.

Tema 8. MonooOMeH.

OO6mme ceenenusi. Peakunn monooomena. PaBHoBecue mpu moHooOMeHe. MarepuaibHbII
OaaHC W KUHETHMKAa HWOHOOOMEHHBIX TmpoleccoB. PereHepamuss ¥ OTMbIBKA HOHHTOB.
[TpuHIMNMAIBHBIE CXeMbl HOHOOOMEHHBIX IPOIIECCOB U HOHOOOMEHHAs armaparypa.

Tema 9. MemOpaHHBbIe TPOIIECCHI.

O6mue cBeaenus. OOnacTb NpuMeHEHHs M Kiaccudukanuss MeMOpaHHBIX MPOIECCOB.
MarepuansHblii 6alaHC MEMOpaHHBIX HpoleccoB. Martepuan U ycTpoiicTBo MeMOpaH. OCHOBHBIE
XapaKTepUCTHKU MeMOpaH. MeMOpaHHbIe arnaparsl, cxema pacyera.
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Tema 10. Kpucramnuszanus.

Oo6mue ceeaenns. O0IacTh MPUMEHEHHUS KPUCTAJUTM3AIIMOHHBIX TporieccoB. PaBHoBecue B
cUCTeMax TBepjaoe (KpUCTALT) — KHUAKOCTh. OCHOBHBIC CITOCOOBI KpHUCTALTU3AMKA. MaTepruaabHbIN
U TETUIOBOW OaJIaHCHI Mpoliecca KpucTaum3aun. KnHeTnka KpucTamn3aiuu.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKUX U JTA00PATOPHBIX 3aHATHH

3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

Tema 1. OcHOBHBIE KHUHETUUYECKNE 3aKOHOMEPHOCTH. MaTepuanbHbIi U TEIJI0BOM OajiaHC.

Tewma 2. @unbsTpoBanue. Kunernka, marepuanbHbiid 0ananc. [IpoMbiBka ocanka Ha GrubTpe.

Tema 3. Ocaxxaenue moja JeHCTBUEM pa3IMuHbIX cull. [IceBnooknkeHnre u nepemMeninBaHue.

Tema 4. TemnonpoBOAHOCTb, TEIUIOOTAAYa, Teruionepenada. OmnpeneseHue CpeaHei
JIBIDKYIICH CHIIBI TETUIOBBIX IMPOIECCOB.

Tema 5. HarpeBaHmue.

Tema 6. Konnencanus.

Tema 7. BeinapuBaHue.

Tema 8. Kunernka MmaccooOMeHHBIX TporieccoB. OmnpeneneHrue cpeaHeil TBUKYIIEH CHITBL.
Omnpenenenne ko3¢ (HUIMEHTOB MacCOOTIA4YM U Maccorepenadyd. MoauduupoBaHHble YpaBHEHUS
Maccolepeiayu.

Tema 9. AOcopOuusi, pekTH(pUKAIUS, KUIKOCTHAS SKCTpakuus. MarepuanbHblii OanaHc
nporuecca. CpeqHsis ABMKYIIAs CUjla U YUCIIO €IUHUIL IEpEeHoca.

Tema 10. Cymka, aacopOums, HOHOOOMEHHBIE MpOIECCHl. MaTepuanbHblid OasiaHC.
JIBuKkymias cuiia mpoIeccoB.

3.4.2. JIaGopaTopHbIe 3aHATUS

JIaGopartopHas pabota 1. 3yueHne KHHETUKU TPABUTALMOHHOTO OCAXIEHUSI.

JIaGoparopHas padota 2. 3yueHue padoThl GUIBTPYIOLIEH EHTPUPYTH NEPUOTUYECKOTO
JIEUCTBUA.

JlabopaTtopHas pabota 3. ['mapoauHaMuKa TCEBI00KUKEHHOTO CIIOS.

JIaGopartopHas pabota 4. OnpeseneHure pacxoaa YHEPruy Ha epeMeIIiBaHue B KUIKUX
cpeaax MEXaHMYeCKHMH METIaIKaMU.

JIaGopartopHas pabota 5. 3ydyeHue nporeccoB TemaIo00MeHa MeX/1y CUCTeMaMu ap-
KHUJIKOCTb, )KHKOCTb-Ta3 B TPyOUaThIX PeKyNepaTHBHBIX TETNIOOOMEHHUKAX.

JIaGoparopHas pabota 6. V3yuyeHue ruipoJUHAMUYECKUX SIBJICHUH B TapeibyaToil KOJOHHE.

JlabopaTtopHas pabota 7. VI3ydeHne ruJpoIMHaMUYECKIX XapaKTEPUCTHK HACATOUYHOMN
KOJIOHHBI.

JlabopaTopHas pabota 8. M3ydeHne mporecca SKCTPaKIIUH.

JIaGoparophas pabota 9. 3yueHnue KUHETUKHU CYIIKH.

3.5, TemaTnka KypcoBbIX NIPOEKTOB (KYPCOBBIX padoT)

CrpoekTHpoBaThb  TPEXKOPIYCHYKO  BBIIAPHYIO  YCTaHOBKY  C  €CTECTBEHHOMU
(MPUHYAUTENBHOW) TUPKYISIIUEH pacTBopa Ui BbIMapuBaHus BogHOro pactBopa NaOH mo
3alaHHBIM: TIPOM3BOJUTEIBLHOCTH YCTAaHOBKHM, HayaJlbHOW M KOHEUHOW KOHIIEHTpAalMM pPacTBOpPA,
JIABJICHUIO TPEOLLET0 Mapa U OCTATOYHOMY JIaBJICHHIO B KOHJIEHCATOPE.
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4, YyeOHO-MeTOAN4YeCcKOe U HH(POPMAIITMOHHOE o0ecrieueHune

4.1 Hopmatusubie 1oKyMeHTbI 1 'OCTsb1

1. TOCT 2.302-68. EnquHas cuctemMa KOHCTPYKTOPCKOM JToKkyMeHTanuu Macmtaosr (¢ M3me-
HenusiMu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*

2. TOCT 2.304-81. Enunas cucrema KOHCTpyKTOpcKoi fokymenTtanuu. Lpudter yepTéxupie
(c U3menenusimu Ne 1, 2).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.304-81

3. T'OCT 2.303-68. Equnas cucremMa KOHCTPYKTOPCKO#M JoKyMeHTauu. JInauu (¢ i3meHeHu-
ssmu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.303-68*

4. TOCT 2.306-68. Equnas cucreMa KOHCTPYKTOPCKO# gokyMeHTarmu. O6o3HaueHus rpadu-
YECKHME MAaTEepPUaJIOB U MPaBUJIa UX HAHECEHUS Ha YEPTEK.
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*

5. TOCT 2.307-68. Equnast cucrema KOHCTPYKTOPCKOM TokyMeHTauuu. Hanecenue pazmepos
U MpeebHbIX OTKIOHEHHH (¢ M3menenusmu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.307-68*

6. T'OCT 2.301-68. EnuHas cuctemMa KOHCTPYKTOPCKOM JokyMeHTanuu. @opmartsl (¢ M3mene-
ausmu Ne 1, 2, 3). https://standartgost.ru/a/%D0%93%D0%9E%D0%A1%D0%A2 2.301-
68*

7. TOCT 2.001-2013. Equnas cucteMa KOHCTPYKTOPCKOM TokyMeHTanuu. OO0Iue mooxe-
Hust. https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2 2.051-2013

4.2  OcHoBHas JuTeparypa

1. IlnanoBckmii A.H., Huxomaes ILM. Ilpoueccel u anmapaTsl XMMHYECKOM U
HEe()TEXMMHYECKON TEXHOJOTUU: YUeOHHK. — 3-€ U3, epepad. u gom.-M.: Xumus, 1987 - 496 c.

2. [TaBnoB K.®., Pomankos IL.I'., HockoB A.A. [IpumMepsl 1 3a1auu no Kypcy IMpoleccoB U
anmapaToB XUMHUYECKOH TexHonoruu: YuebHoe nmocooue — 10-e u3z., nepepad. u gomn. — JI.: Xumus,
1987 - 576 c.

3. Ilpaktukym mno kypcy IlporeccoB M amnmapaToB XMMHUYECKOH TEXHOJOTMH: ydeOHOe
nocobue mox pena. A.M. Kyrenona, [I.A. bapanosa. - 3-e u3n., nepepadboranHoe, Mocksa, 2012. —
342c.

4. Komuccapos, 0. A. Iporeccel u anmapatrbl XUMUYECKOW TexHomoruu. B 5 4. Yacts 1:
yueOnuk nms By30B / FO.A. Kommwmccapos, JI.C. T'opnees, [.Il. Bent; mox penakmueir FO.A.
Komuccaposa. — 2-e uzn., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2023 — 216 c. —
(Bricuree obpazoBanne). — ISBN 978-5-534-09099-4. — Tekcrt: anexkTpoHHbIH // OOpa3oBaTenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/515341

4.3 JlonmoaHMTeJbLHAs JUTEpPaTypa

1. Komuccapos, FO.A. OcHOBbl KOHCTPYMpPOBAHHSI U NPOEKTUPOBAHUS MPOMBIIUIEHHBIX
anmapartoB: yueoHoe nocobue ais By30B / FO.A. Komuccapos, JI.C. I'opzaees, JI.I1. Bent — 2-e uzn.,
ucnp. u gon. — Mocksa: MznarensctBo FOpaiit, 2023. — 368 ¢. — (Bricmree oopazosanue) — ISBN
978-5-534-05422-4. — Texkcrt: anexkTpoHHblii // Obpa3oBarenbHas miuatdopma FOpaiiT [calT]. —
URL: https://urait.ru/bcode/515193



https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.307-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.051-2013
https://urait.ru/bcode/515341
https://urait.ru/bcode/515193
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2. Tumonun A.C. ImxeHepHO-IKOJIOTHYECKH cripaBOYHMK. B 3-x Tomax. — Kamyra: Uza. H.
Bouxkapésoit, 2003.

3. HprtHepckuitn  FO.M. Tlpomecchl u  ammapatbl  HedTenepepabaThiBaOIIe U
HEPTEXMMHUYECKOW MPOMBIIUIEHHOCTH: Y4eOHHK aiis By30B — 2-¢ u3f. Y. 1, 2 — M.: Xumus, 1995-
400 c., 368 c.

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCcypPChl

1. https://online.mospolytech.ru/course/view.php?id=10091
2. https://online.mospolytech.ru/course/view.php?id=10266

45 JluneH3WOHHOe M  CBOOOAHO  pacHpOCTpPaHseMOe  NPOrpaMMHOe
odecreyeHnue

He npenycmoTtpeno.

4.6 CoBpemenHble npogeccuoHaIbHbIE 0a3bl JaAHHBIX U UH()OPMALHOHHbIE
CIPaBOYHbIE CHCTEMbI

1. WCC Tapanr https://www.garant.ru/

S. MarepuajbHO-TEXHHYECKOE O0ecreyeHue

[IpoBeneHne JEKIUNA OCYIIECTBISETCA B OOLIEYHUBEPCUTETCKUX ayAUTOPHUAX, TIIE
peycCMOTPEeHa JeMOHCTpanus PUIbMOB, CIAiiI0B WM UCIIOJIb30BAHUE PA3aTOYHBIX MAaTEPUATIOB.

JlaGopaTopHbie pabOThI MPOBOIATCS B CHEIMAIM3UPOBaHHON ayautopun (AB-4108), rme
pacIoioKeHbl JIAOOPaTOpHbIE YCTAHOBKU U 000PYI0BaHHE:

- KHHETHKA TPABUTAI[IOHHOTO OCAXK/ICHHS,;

- TUJIPOJMHAMUKA TICEBIO0KUKEHHOTO CII0S;

- TEIJIO0OMEH B MCEB00KIKEHHOM CJIOE;

- TEINIOOOMEH MEXIY CUCTEMaMHM Map-KHUJIKOCTb, )KUJKOCTb-Ta3.

- THIPOAMHAMHUKA HACAJTOYHBIX KOJIOHH;

- TUJIPOAMHAMUKA Tapelb4yaThIX KOJOHH;

- TEIJI0-MacCOOOMEH Ha KOHTaKTHBIX YCTPONMCTBAX KOJIOHHBIX allllapaToB;

- HCCIIeIOBAaHKE Mpoliecca SKCTPaKIUH;

- HccleI0BaHUE MpoIiecca KOHBEKTUBHON CYIIIKM MaTEpUasoB.

6. MeToanuyecKkue peKoMeHIaluu

6.1 MeToanyeckne peKOMeHIAIUH /IS MPENoAaBATeNsI 0 OPraHN3aluu
o0yueHus

OcHOBHBIM TpeOOBaHUEM K IIPETIOIABAHUIO JUCIIUILTUHBI SIBISIETCS TBOPUECKHI, TPOOIEMHO-
JINAJIOTOBBIM TIOJXO0/, TO3BOJISIFOIINI TMOBBICUTH HWHTEPEC CTYACHTOB K COJEPKAHHIO Y4eOHOTO
Marepuaa.

OcHoBHas ¢opma M3y4YeHHUS W 3aKPEIUICHUS 3HAHWUW 1O 3TOW JUCIMIUIMHE — JICKIIMOHHAS,
naboparopHas ¥ mpakTuueckas. [IpemnonaBarens JOMKEH MOCIEIOBATENBHO BBIYMTATH CTYACHTAM
pAl JIEKIHM, B XOJE€ KOTOPBIX CJIEAYET COCPEIOTOYNTh BHUMAHHME HA KIFOUYEBBIX MOMEHTAX


https://online.mospolytech.ru/course/view.php?id=10091
https://online.mospolytech.ru/course/view.php?id=10266
https://www.garant.ru/
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KOHKPETHOI'O TEOPETUYECKOTr0 MaTepuasla, a TaKKe OpPraHu30BaTh IPOBEIECHUE IMPAKTHUYECKUX
3aHATUN TakUM O00pa3oM, 4YTOOBI AaKTHUBU3UPOBATh MBIIIJICHUE CTYJCHTOB, CTUMYJIHPOBAThH
CaMOCTOSITEJIbHOE  M3BJICUEHHE HEOOXOOUMOM MH(OpManMM U3 Ppa3iMYHbIX HCTOYHUKOB,
CPaBHMTEIBHBIM aHaJIM3 METOJOB PpELICHWI, CONOCTABICHUE IOJIYYEHHBIX PpEe3yJIbTaToB,
(GOpMyIMPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJIS10B HA MHOT'HE CIIOPHBIE TPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHN MO JUCHHUIUIMHE COCTaBISAIOT JIEKIWMU. B mporecce oOyueHwHs
CTYZCHTOB HCIIOJIb3YIOTCSl pPa3JIMuHble BUJbl YU€OHBIX 3aHATUH (ayIUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIMH, CEMUHAPCKUE 3aHATHS, JJAOOpaTOpHbIE pabOTHI KOHCYJIbTAIMH U T.J1. Ha mepBoM 3aHATHH 1O
JAHHOHM yueOHOM AMCUUIUIMHE HEOO0XOIMMO O3HAKOMHUTH CTYAECHTOB C IOPSAKOM €€ H3y4YCHMS,
pPacKpbITh MECTO U pOJIb JUCLUUIUIMHBI B CUCTEME HayK, €€ IPAKTUYECKOE 3HAUYEHUE, JOBECTU /10
CTYAECHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHUAM IO KypCy HEOOXOAMMO MPOAyMaTh IJIaH €ro
IPOBE/ICHUS, 03HAKOMUTHCSI C HOBUHKAMM y4eOHOM M METOAMUYECKON JINTepaTypbl, IIyOIUKaLUiIMU
NEPUOANYECKON IeYaTh IO TeME JIEKIMOHHOIO 3aHsTHs, OIPENEIUTh CPEACTBAa MaTepUaibHO-
TEXHUYECKOTro 00ecredeHus JEKIMOHHOIO 3aHATHS U MOPSAAOK UX UCHOJIb30BAHUS B XOZE YTCHUS
JeKUUU. Y TOUHUTD IUIaH IPOBEAEHUS PAKTUYECKOT0 3aHATHUS 10 TEME JIEKIIUH.

B Xoze JeKIIMOHHOIO 3aHATUS IpernojaBaTeib JA0/DKEH Ha3BaTh TeMy, yueOHbIe BOIPOCHI,
03HAKOMUTb CTY/EHTOB C IIEPEUHEM OCHOBHOM U JTOMOIHUTEIBHON JIUTEPATYPhI IO TEME 3aHATHUS.

Jlekumio ciexyer HauyMHaTh, TOJBKO UYETKO 0003HAuuMB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOPKIE B €€ X0/1e OyayT pacCMOTpPEHbl. B OCHOBHOM 4acTH JICKIIUU CIIEYET PACKPHIThH
coJiepKaHue y4eOHbIX BOIPOCOB, aKLIEHTUPOBATh BHUMAaHHE CTYACHTOB Ha OCHOBHBIX KaTEropusx,
ABJICHUSAX M TPOIEccax, OCOOCHHOCTSIX MX IpoTekaHus. [IpuBoauTts nmpumepsl. 3a1aBath 10 X0y
U3JI0KEHHUs JISKIMOHHOIO MaTepualla BOIPOCH! U CaMOMY J1aBaTh HAa HUX OTBET. DTO CHOCOOCTBYET
AKTHUBU3ALMM MBICIUTEIbHON JESTEIIbHOCTH CTYAECHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpeca K
MaTepHaly JIeKIuH, ee coaepxanuto. [IpenonaBaTtens N0KEH PyKOBOIUTh pabOTON CTYJIEHTOB 110
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa, HNOJYEpKHBaThb HEOOXOJUMOCTb OTPaXKEHUS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUH N3y4aeMON TeMBI.

B 3akimtounTenbHOM 4acTu JeKUMU HeoOX0IuMO COpMYIMPOBATh OOIKE BHIBOJIBI IO TEME,
PaCKpBIBAIOLIIE COJIEPKAHNE BCEX BOIIPOCOB, IOCTABICHHBIX B JIEKIMU. OOBSBUTH IJIaH 0YEPETHOTO
CEMHUHApPCKOI0 WM J1a0OpaTOPHOTO 3aHATHUS, AAaTh KpPAaTKHE PEKOMEHJALMU [0 IOJArOTOBKE
CTYJCHTOB K CEeMHUHapy WU JlabopaTtopHoi pabore. OmpenenuTb MECTO M BpeMsl KOHCYJIbTAaLlUU
CTYJ€HTaM I10 BOIPOCcaM 00CYK/1aeMOU TEMBI.

Ienb npakTHYeCKUX U Ja00paTOPHBIX 3aHATHIH — 00€CIIEYNTh KOHTPOJIb YCBOEHHS y4eOHOT0
MaTepuaia CTyJeHTaMH, paclIMpeHue U yriyOjaeHre 3HaHU|, TOJIy4YeHHbIX UIMH Ha JIEKIUAX U B X0J1€
camMocCTOsTeNbHOW paboThl. [loBblieHHE >(PPEKTUBHOCTH MPAKTUYECKUX 3aHIATUN J1OCTUTAETCS
MOCPEACTBOM CO3/[aHHsI TBOPUYECKOW OOCTAHOBKHM, paclojararouieil CTyJEHTOB K BbICKa3bIBaHHUIO
COOCTBEHHBIX B3IVII0B M CYXKICHUH IO O0OCYKIaeMbIM BONPOCAM, JKEJIAHUIO Y CTYAEHTOB
nopaboTaTh y JOCKH IIPH PEIICHUHU 3a]1ad.

Ilocne kaxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS CleNaTh
COOTBETCTBYIOIIYIO 3allMCh B KypHaJlax ydera MOCEIaeMOCTH 3aHSATHH CTYJIEHTaMH, BBIACHUThH Y
CTapoCT Y4E€OHBIX TPYII MPUYUHBI OTCYTCTBUS CTY/JIEHTOB Ha 3aHATUSAX. [IpOBOAMTH TPYIIOBHIE U
VHAWBUIyaJIbHbIE KOHCYJBTAlMU CTYJEHTOB 110 BOIIPOCAM, BOSHHUKAIOIIUM y CTYJIEHTOB B XOJ€ UX
MOJATrOTOBKU K TEKYIIEH M MPOMEXKYTOUHOM aTTecTaly Mo yuyeOHOW AUCHUIUIMHE, PEKOMEHI0BAaTh B
MOMOIIb Y4eOHbIE U ApyTrue MaTepuabl, a TAKKe CIIPaBOYHYIO JIUTEPATYPY.

OreHKa BbICTaBJISIETCS IPEnoiaBaTesieM U 00bsBIISETCS MOCIIEe OTBETA.

[IpenogaBaTens, NMpUHUMAIONIMI 3a4€T WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
IIPABWJIBHOCTH BBICTABJICHMSI OLIEHKH.
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6.2 MeTozmquKne YKazaHus 1Jis oﬁyqalomnxm IO OCBOCHHIO JTUCHUIIJIMHBI

PaGora cTyneHTa HanpaBieHa Ha:

. M3y4YeHUE TEOPETUYECKOro MaTepuala, MOATOTOBKAa K MPaKTUYECKUM 3aHSTHSM,
71a00PaTOPHBIX 3aHATUSM U BBIMOJIHEHHUE MPAKTUUYECKUX paboT U 1a00paTOpHBIX padoT.
. MOJIFOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c HCIOJIb30BaHUEM

0011e00pa30BaTeIbLHOrO MopTasa.

CamocrodarenbHas paboTa CTYIEHTOB IpeJCTaBisieT coOOM BakHelIlee 3BEHO Y4eOHOro
nporecca, 0Oe3 TMpaBWIBHOW OpraHU3alMl KOTOPOro OOydaromuiics HE MOXKET ObITh
BBICOKOKBAJIN(PUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOJKEH MOMHHUTb, YTO HAaYMHATh CAMOCTOSITENIbHBIE 3aHATUS CIEAYET C IEPBOIO
CeMecTpa U MPOBOAMUTH UX PEryssipHO. OUeHb BaKHO MPUIIOKUTh MAKCUMYM YCHUJIUI, BOJIH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHON HATrPY3KOH ¢ IEPBOTO JHSL.

He cnenyer oTknagsiBaTh paboTy H3-3a HEpabOYero HACTPOEHUS WIM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHne HyXHO co3aBaTh caMmomy. [loHMMaHue HEOOXOIUMOCTH BBITIOJTHEHUS
paboThl, 3HAHUE LIEJIH, OCMBICIIEHUE NEPCIIEKTUBbI OJIArONPUATHO BIMSIOT HAa HACTPOCHUE.

Kaxnplif CTyAeHT IOKEH caM IIAHMPOBATH CBOIO CAMOCTOSITEIBHYIO paboTy, MCXOAS U3
CBOMX BO3MOXHOCTEH M NPUOPUTETOB. DTO CTUMYJHPYET BBINOJIHEHHE paboThl, co3laer Ooiee
CIOKOWMHYIO0 00CTaHOBKY, YTO B UTOI'€ ITOJIOKHUTEIBHO CKa3bIBA€TCA HA YCBOEHUU MaTepuaa.

BaxxHo nosiHee yuecTb 00CTOSTENLCTBA CBOEH PabOTHI, YACHUTD, YTO SBJSETCS ITIABHBIM Ha
JAHHOM JTare, Kakyl MOCIeI0BaTeIbHOCTh PaOOTHl BHIOPATh, YTOOBI BBHIIOJHHUTH €€ JIy4YIle U C
HalMEHBIIMMHU 3aTpaTaMHU BPEMEHHU U SHEPIHH.

Jist uiogoTBOpHOM pabOThl HEMAJIOBAKHOE 3HAYEHHWE HMMEET OOCTaHOBKA, OpraHU3aIus
pabouero Mecta. HyxHO 100UTBCS, 4TOOBI MECTO pabOThI O BO3MOXHOCTH ObUIO MOCTOSIHHBIM.
PaboTa Ha mpUBBEIYHOM MecTe JenaeT ee 6osee mIoJ0TBOpHOM. [IpoayKTHBHOCTE pabOTHI 3aBUCUT OT
IpPaBUIBHOTO YepeloBaHUS Tpylda U oTAbixa. [loaToMy Kaxiaple 4ac WM JBa ClEAyeT [eslaTh
nepepbiB Ha 10-15 MuHyT. BBIXOJHBIE JHU JIydlle MOCBSTHTH AKTUBHOMY OT/ABIXY, 3aHATHSAM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3JyXe U T.J. Jlake MEpEeKIIIOUEeHUE C OJHOTO BUJIa YMCTBEHHON
paboThl HAa APYTOM MOXKET CIY>KUTh AKTUBHBIM OT/IBIXOM.

CTyneHT JODKEH NOMHHUTb, 4YTO B TIpolecce OOydYeHMsl BaKHEHIIYI0 pOJb WIpPaeT
camocrosTenbHas padota ¢ kHUrol. Hayuntscs pabotath ¢ KHUTOW — BaskHEHIIasl 3a/1a4a CTyACHTA.
be3 sToro HaBblka OyeT Upe3BbIYAWHO TPYAHO H3ydaTh IPOrPaMMHBII MaTepuall, U MHOI'O BpEMEHU
OylneT MOTpadyeHO HepaluuoHanbHO. PaboTa ¢ KHUIOW CKJIaIbIBaeTcss W3 yMEHMs M0100paTh
HEOOXO/MMbIE KHUIH, pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATH, BBIOpATh IJIaBHOE, YCBOMTH U
NPUMEHHUTD Ha MPAKTHKE.

1. DoH/1 OLIECHOYHBIX CPEICTB
7.1  Meroabl KOHTPOJIS U OLlEHUBAHUA Pe3yJIbTATOB 00yUeHH s

Jlo natel MpoBeACHUS IPOMEXYTOUYHON aTTECTAlluU CTYACHT J0JKEH BBITIOIHUTH BCe padoThI,
IpeyCMOTPEHHBIE HacTOsAIIeH paboyeit mporpaMMoi TUCHUIUIMHEL [lepeueHb 00s3aTenbHBIX padoT
¥ popMa OTYETHOCTH TPEACTABICHBI B TaOIHIIE.

[lepeuenp o00s3aTeNbHBIX pPAaOOT, BBHINOJHSIEMBIX B TEUEHHUE CEMECTpa M0 TUCIUIUIMHE
«IIponecchl u anmapaTbl XUMUYECKON TEXHOJIOTHUN»



15

Buna pabotsl dopma OTUETHOCTH M TEKYILIETO KOHTPOJIS
JlaGopaTopHbIe Ilepen mabopaTopHbBIMHA PAOOTaAMU: IIPOBEPKA KypHAJIA J1a00OPATOPHBIX
y
paboThI padoT Ha IpeaMET MOJArOTOBKH K JJa00paTOpHO# paboTe, YCTHBIN OIpoc

0 IIpeaMeTe U MOPSAIKE UCCIICIOBAHMUS.
[Tocne mabGoparopHOil pabOTBI: OGOPMIIEHHBI OTYeT (KypHAI)
J1a00paTOPHBIX padOT, 3alIUTA JIJAOOPATOPHBIX PaOOT C OIIEHKOM.

TectupoBanue O1ieHKa B COOTBETCTBHUU CO IIKaJOH B MMyHKTE 7.2.2.
(IpoMexyTouyHOE |
HUTOTOBOEC)

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

7.2.1. llIkana oueHuBaHusl JJA00OPATOPHBIX padoT

Ixana oneHUBaHUA OnucaHue

OT1iinyHO Brimonaens! Bce TpeGoBaHus 10 0(hOPMIICHHIO JKypHaJIa 1ab0paTOPHBIX
paboT: Ha3BaHME pabOThI, KpaTKas 3aluCh 3JEMEHTOB TEOPUH, LENb
paboThl, CXeMa yCTAaHOBKH, Ta0JINLa SKCIIEPUMEHTAIbHBIX M PACUETHBIX
BEJINYMH, rpaduku 3aBUCUMOCTEH c HaHECEHHBIMU
SKCHICPUMCHTAJIbHBIMU JTaHHBIMH. CTYILCHT MMpaBUJIbHO OTBCYACT Ha
BOIPOCHI JJIi CAMOKOHTPOJISA, NPUBEIECHHBIE B KaXJIOW J1abopaTopHOH
pabore. Ha nomnonHuTenbHBIE BONPOCHI CTYJIEHT JAaeT IpaBHIIbHbBIE
OTBETHL.

Xopo1io BrimonHens! Bce TpeOoBaHus 10 0(hOPMIICHHIO JKypHaJIa 1ab0paTOPHBIX
paboT, HO JONYIIEHbl HE3HAYUTEIbHbIE HeJoueThl. CTyAEHT NPaBUIILHO
OTBEUaeT Ha BOMNPOCHl [UIsi caMmMOKOHTpois. Ilpu oTBetax Ha
JIOTIOJIHUTEIIbHBIE  BOIPOCHI  CTYJAEHT JOINYCKAeT HE3HAYUTEIIbHBIC
OIIMOKHY MJIM HENOJIHBIE OTBETHI.

Y 10BIETBOPUTENBHO NmeroTcs HenouyeTsl B 0(OPMIIEHUH KypHaia JabopaTOpHBIX padoT.
CryzaeHT nonmyckaeT He3HaUUTeNbHbIE OIIMOKU IPY OTBETaX Ha BOIPOCHI
JUIsL CAaMOKOHTpPOJII M 3aTPyJHSAETCS OTBETUTh Ha JONOJIHUTEIbHBIC
BOIPOCHI.

HeynosnerBopurensHo | IMeroTcss  cyiecTBeHHbIE HEAOYeTHl B OGOPMIICHHHM JKypHamla
nabopaTopHbIX paboT. CTyIEeHT NONMyCKaeT OMIMOKM MpU OTBETaX Ha
BOMPOCHI IJIsi CAMOKOHTPOJISI U HE MOXKET OTBETUTH Ha JIOTIOTHUTEIbHBIE
BOTIPOCHL.

7.2.2. lllkaj1a OneHUBAHUS TECTUPOBAHUA

PCSy.TIBTaT TCCTUPOBAHHUA OLICHUBACTCA 110 HpOL[eHTHOI\/'I IKaJI€ OOCHKU.

Ornenka KommaecTBo npaBUIbHBIX OTBETOB
OTJINYHO ot 86% 110 100%
XOpOIIO ot 73% 1o 85%
YJOBJIETBOPUTENHHO ot 60% 1o 72%

HEYJOBJIETBOPUTEITHHO 59% u MeHee MpaBUITBHBIX OTBETOB
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7.3  OueHo4HbIe cpeCcTBA

7.3.1. Tekymmii KOHTPOJIb

7.3.1.1. TpedoBaHusi K 0OpPMJIEHHIO )KypPHAJIa J1a00PATOPHBIX padoT

[ToaroroBka K J1a0OpaTOPHOI PabOTE AOJKHA COICPIKATH:

1. Ha3zBanue nabopaTtopHoi paObOTHI.

2. lens mabopatopHOi pabOTEHI.

3. Kparkuii KOHCIIEKT TEOPETHYECKOM YacTH ¢ pacueTHBIMU (popMyIamu.
4. PUCYHKH CXEM YCTaHOBOK M OCHOBHBIX aIllapaToB.

5. IlopsiaoK BBITIOJIHEHUS JTa0OPATOPHBIX PadoT.

6. TaOmupl /U1 3aHECEHUS DKCIIEPUMEHTAIbHBIX TaHHBIX.

[ToaroroBka K 3aIuTe J1a0OPATOPHOI pabOTEe TOJDKHA CONEPKATH:

1. Pac4eTsl 110 3KCIIEpUMEHTAIbHBIM JAHHBIM.

2. Tabmu1pl ¢ pe3yjpTaTaMH SKCIIEPUMEHTAIBHBIX U PACYETHBIX JaHHBIX.
3. I'papuueckoe npeacraBieHne 3KCIEPUMEHTAIBHBIX JaHHbIX.

4. BoiBozIbI IO TPOBEIEHHOMY MCCIIEZIOBAHUIO TIPOLIECCA.

5. OTBeTHI HA BONIPOCHI 1JIs1 CAMOKOHTPOJIA.

7.3.1.2. Bonpocsl /1J1s1 NOATOTOBKH K 3JIEKTPOHHOMY TECTHPOBAHUIO (3K3aMEeHY)

O0mme Bonpocsl

1. Yto 1eXKUT B OCHOBE KJIACCH(PHUKAINN XUMHUKO-TEXHOJIOTUIECKUX MTPOIECCOB?

2. KakoBa ¢popmynupoBKa OCHOBHOI'O KHHETHUYECKOTO 3aKOHa?

3. B uém 3axiouaercst CyIIHOCTh MEPUOINIECKUAX U HETIPEPHIBHBIX POIIECCOB?

4. B uéM cocTosT OCHOBHBIE OCOOEHHOCTH MOJIeJIel MOJTHOTO BHITECHEHHUS U IIOJTHOTO CMEIeHUS?

5. Ha ocHOBaHWMH KaKHMX 3aKOHOB 3aITMCBIBAIOTCS YPaBHEHHSI MAaTEPHAILHOTO M YHEPTETHIECKOTO

6anaHcoB?

6. UYTO BXOIUT B YCJIOBHSI OJTHO3HAYHOCTH?

7. Kakwue nporecchl Ha3bIBalOTCSA MOJOOHBIMU ?

8. Kakwue kpurepun nogo0ust IBISIOTCS ONMPEACTIIEMbIMU?

9. Kakyto ponb urpaer Teopus noJo0usi B UCCIEOBAaHUU TEXHOJIOTHYECKHUX MPOLECCOB?
Bonpocskl o ruapoMexaHu4ecKUM Mpoleccam

10. Kakwue nporeccel BKIOYaeT B ce0s THAPOMEXaHUYECKHE POIIECChl XUMUYECKOH TeXHOJIOTUH?

11.  Yrto ABnseTcs ABMKYIIEH CUION THIPOMEXaHUUECKUX MPOLIECCOB?

12. Kakue xpurepun BXOIAT B KpUTEPHAIBLHOE YpaBHEHHUE, SKBHBAJCHTHOE ypaBHeHUIO HaBbe-

Crokca?

13. Kakue kpuTepuu ruJpoMeXaHuuecKoro Mo 100us CyImecTByoT?

14. B uém usmueckuii cMbICI THIPOMEXaHUUECKUX KPUTEPUEB MO100us?

15. Kakwue HeOTHOPOAHBIE CHCTEMBI CYIIECTBYIOT?

16. Kakwue cuiibl yYUTBHIBAIOTCS B yPaBHEHUU TPABUTAIIMOHHOTO OCAXKICHUS OJMHOYHONW YaCTHIIHI?

17. Kakwue (hakTopsl BAUSIOT Ha CKOPOCTh IPAaBUTAIIMOHHOTO OCAXKCHHUS OJIMHOYHOMN YacTULbI?

18. Kakumu KpuUTEpHsIMH OJOOHS ONMCHIBACTCS TPOIIECC TPABUTAITMOHHOTO OCAXKICHUS?

19. B nomne xakux (pU3NYECKUX CUI MOXKHO IPOBECTH TMIPOMEXaHUYECKUN MPOLIECC OCAKICHUA?

20. B kxakux TEXHOJIOTMYECKHX PEXKUMaxX MOXHO OCYIIECTBIATH (uibTpoBanue? [IpuBemute

npUMepbl PUIBTPOB, PAOOTAIOIIMX B 3THUX PEXKUMAX.
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Urto obecrieunBaeT pexxuM MOCTOSTHHOW CKOPOCTH (UIIBLTPOBAaHKS B (GUILTP-TIpeccax?

Kakum 00pa3oM co3mpaéres mosie eHTPOOSIKHBIX CHIT B IIUKJIOHE U IIEHTpU(yTax?

KakoB ¢usnueckuii cMbIci IEeHTPOOEKHOTO (pakTOopa pazaeneHus?

Kak u BO CKOJIBKO pa3 M3MEHHTCS BEJIWYHMHA IIEHTPOOEKHOTrOo (akTopa pasfeieHHus Mpu
YBEJIMUYEHUH YaCTOTHI BpallleHHs B JIBa pa3a?

B kakom ciydae mpuMeHseTCsl MyJIbTHUITUKIOH?

KakoBbl OCHOBHBIE TPEUMYIIECTBA U HEAOCTATKHU TICEBAO0KUKEHHOTO €057

KakoBa (u3udeckasi mpuurHa mepexojia HEMOABIKHOTO CIIOSI TBEPABIX 36PHUCTHIX YaCTHUI] B
MICEBI00XKIKEHHOE COCTOsSIHUE?

Uro npencTaBisieT co00i KpuBas ICEBIO0KUKECHUS?

Yem 00bsACHSETCS TOCTOSIHCTBO COMPOTHUBIICHHUS CIIOS IPU PEKUME TICEBAO0KIKEHUS 7
Kakum 00pa3oM ompeaensercs CKOpoCcTh Hadalia ICEBA00KIKEHUS ?

Jns pa3nenenus Kakux JUCIIEPCHBIX CUCTEM MIPUMEHSIOT MPOLIECC AIIEKTPOOCAKICHUS ?
Kakue BuIbl HOHM3ALIUHU CYIIECTBYIOT?

[ToueMy BO3HHMKAET pa3psij y KOPOHUPYIOLIETO 3IEKTpoa?

[Touemy KOPOHUPYIOIIHE HIIEKTPOABI B AMEKTPODUIBTPAX JACTAIOT OTPUIIATEIIEHBIMU ?

Jlns kakux 1ejedl B TeXHOJOTHYECKHX IpOoIleccax MPUMEHSIOT MepeMEelInBaHue B HKUIKHUX
cpenax?

Kakwue croco0sI epemMeninBanme B )KUJIKUX CpeiaX CyIEeCTBYIOT?

UTo Takoe MHTEHCUBHOCTH U 3PPEKTUBHOCTH TIEPEMEIIIUBAHUS?

Kakue ocCHOBHbBIE THITBI MEIIATOK MPUMEHSIOTCS IPU MEXaHUYECKOM MepeMeIIiBaHun?

OT KaKoro TeOMETPHUYECKOT0 pa3Mepa U B KaKOil CTETNIEHN 3aBUCUT MOIITHOCTh MEUIAIKU?

BOl'lpOCLI 110 TCIUIOBBIM Ipoueccam

Kakwue cymecTByIoT crioco0Obl nepegauu Temia?

B uém cocTouT pasnnuue Mexay NEPEeHOCOM TEIUIOThl KOHBEKIMEN U TEIUIONPOBOJIHOCTBIO?
Kakue kputepuu 1mos1oous UCIONb3yIOTCS AJI ONMCaHMSI IPOIiecca KOHBEKTUBHOTO IIEpeHoca
Teruia?

B uéwm 3akirouaercs npotiecc Temionepeaadn’?

KakoBa ¢opmynnpoBka 3akoHa TEIIONPOBOJHOCTH Pyphe?

Ot xakux (pakToOpoB 3aBUCUT KOIPPHUIIMEHT TEIUIONPOBOIHOCTH?

KakoBa ¢opmynupoBka 3akoHa Terootaauu Hetorona?

Ot xakux (pakToOpoB 3aBUCUT KOIPPHUIIMEHT TEIUIOOTIAUN?

Kaknum 00pa3om paccuuThIBaeTCsS NOBEPXHOCTh TEMI000MEHa TeII00OMEHHUKA?

[Touemy 115t HarpeBa YacTO UCIOJIb3YETCS HACHIIIEHHBII BOJSHOM map?

B anmaparax kakoro THIIa OCyLIECTBIIIETCSI HATPEBAHUE OCTPBIM IapoM?

B anmaparax kakoro Tuma ocyIuecTBIsIETCS HarpeBaHUE TIIyXUM napom?

YTo noHMMaeTcs Noj «KECTKUMU» yCIOBUSAMU Harpesa?

[loueMy HarpeBaHHe OXJIaKIAIONIEH BOB! B TEMIOOOMEHHHUKE JomyckaeTcs He Gosee 60 © C?
Kakue ciocoObl KOHIEHCAUU IPUMEHSIOT B TEXHUKE?

Kakoli crnoco0 MmoBEepXHOCTHON KOHAEHCAllMM — KaleilbHas WM IUIGHOYHas — Haubolee
3 PeKTHBEH U ToueMy?

N3 xakuX ciaraeMpIX CKJIaJbIBACTCS BHICOTA OApOMETPUIECKOM TPyOhI?

Yro Takoe mpouecc BelapyuBaHUs?

C xako# 11eJbI0 B IPEIOIINX KaMepax BhIIapHbIX alnapaToB co37aeTcs UPKYJISIus pacTBopa?
C Kakoi LebI0 CO3/1at0TC MHOTOKOPITYCHBIE BBIIIAPHBIE alllapaThl?

Kakum o6pa3om onpezensercs o0miasi pa3HOCTh TEMIIEPATyp B MPOLIeccax BhITapUBAHUS?
Kak ompenensiercs nosnesHasi pa3HOCTh TEMIIEPATYp B MpoOIieccax BbIIapUBAHUS?

Kakue TemneparypHbie OTepu HAOIIOAI0TCS IPH BbITApUBAHUN?
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Kakum o0pa3om omnpeaensorcs npeaeabHoe U pallioOHATIbHOE YHUCIO KOPIYCOB B YCTAaHOBKAX
MHOT'OKPAaTHOI'O BbIIIAPUBAHUsA?
KaxoBa 1enp npuMeHeHus: KOHAEHCATOOTBOJYMKOB?

Bonpockl Mo MaccooOMeHHBIM MPoLEccam

UYto sBIIS€TCS IBYDKYIIEH CHIIOM MacCOOOMEHHBIX ITPOIIECCOB?

C kakoii uenpro MoAN(UIIMPYETCsS OCHOBHOE ypaBHEHHE Macconepeaadn?

Kakwue 3aK0HBI ONMUCHIBAIOT pABHOBECUE B CHCTEMAX >KUIKOCTh-Ta3 U KHUJIKOCTh-Iap?

Kak ¢hopmynupyercst nepBslii 3akoH @uka?

Ot yero 3aBUCUT KOAPHUIIHEHT MOJIEKYIIpHON Tuddy3uun?

Kak ¢opmynupyercs 3akoH maccootnauu Ll{ykapesa?

Ot uero 3aBUCcHUT KOA(D(ULIMEHT MaccoOOTaaAuH?

Uem oTiinyaeTcst MaccooTada oT Macconepeaadn?

Kakue kpurepun nogo6usi OMUCHIBAIOT MPOLIECCHl MaccooOMeHa?

Kakum 00pa3oM onpezaensercs ABMKYILas Cuila Maccornepeaadn?

B yeM oTiimune xemocopO1uu ot pusndeckoi abcoporum?

Kaxkue ycioBust ”HHTEHCUDUIIMPYIOT Iporiecc abcopOruun?

Yem xapakTepHu3yeTcst ToUka azeorporna’?

Uro Takoe ¢uiermoBoe unciao?

Kak Bausier ¢uiermoBoe 4HCIIO Ha AUAMETP, BBICOTY U pabouuii 00BEM pEeKTHPUKAITMOHHON
KOJIOHHBI?

KakoBa nBuxyias cuiia mporecca peKTu(uKauy Npu MUHUMaibHOM (hiierMoBoM uyuciie?
KakoBo Ha3HaueHME HAacaJAKu B KOJIOHHOW anmnaparype?

Kakue rugpoauHamMuuecKkue peXHUMBI PEaTu3ylOTCs B HACAJOYHBIX MacCOOOMEHHBIX
anmnaparax B 3aBUCUMOCTH OT CKOPOCTH rasa?

W3 kakux ciaraeMbIX CKJIa/IbIBAETCSI COMPOTUBIICHHE TapeIbYaToi KOJIOHHBI?

Ot yero 3aBUCUT KOADUIIMEHT MaCCOTIPOBOTHOCTH?

Kakue criocoObl )KUIKOCTHON SKCTPAKIUH CYIIECTBYIOT?

Kakwue cymiecTByIoT BUIbI CBSA3H BJIark B Marepuase?

B uém cocToAT pa3nuuus MeXy KOHBEKTUBHOW U KOHAYKTHUBHOM CYIIKOMN?

[lepeuncnure OCHOBHBIE MApaMETPhI BIAXKHOIO BO3/TyXa KaK CYIIMJILHOTO areHTa?

B uem otinume | u Il nepuona cymxu?

B kakux ciaywasx nenecooOpasHO MPUMEHEHHME CYIIWIOK C YAaCTUYHOM pelupKyJsiuei
CYLIMJIBHOTO are’ra’?

B dem oTinune muHAMHUYECKON OT CTATUUECKOW aKTHBHOCTH aicopOeHTa?

Kakue napameTpsl npotiecca aJcopOLun cBI3bIBaeT Mex 1y co0oil ypaBHeHue Llunosa?
KakoBa 005acTh npuMeHeH!s] HOHOOOMEHHBIX MPOLIECCOB?

Kakune ocHOBHBIE c1TOCOOBI KPUCTAIUIN3ALUH CYIIECTBYIOT?

B uem cyTh uzoruipuueckoi Kpucramumsanun?

B uém 3akiogaercs CyImHOCTb Ipoliecca MEMOPAHHOTO pa3 ieIeHus?

KakoBa o6nacTs mpuMeHeHUs] MEMOpaHHBIX MPOLIECCOB?

Yro Takoe mporecc 00paTHOro ocMoca’?

Kakue ocHOBHBIE TUITBI MEMOPaHHBIX aIapaToB CYIIECTBYIOT?

7.3.2. IIpoMe:kyTOUHASI aTTECTALUSA

HpI/IMepLI OK3aMCHAIIlMOHHBIX OuneToOB
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHME BBICIIEI'O ObPA3OBAHNA

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Uuctutyt/dakynsrer XTub, kadenpa\uentp IAXT
Jucuunnuna [poyeccol u annapamel XumMuyeckol mexnonocuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3, cemectp 5

3K3AMEHAILIMOHHBINA BUJIET Ne 1

1.  VYpaBHeHue nBMKEHUS BA3KOH HecknMMaeMol xujkoctu (ypaBHenne HaBpe-CTokca).
2. Ilpocroe BeimapuBanue. PU3NKO-XUMHUECKHE OCHOBBI IIPOIIECCa.
3.  Ounbrpyromas ueHtpudyra.

3amgaua

Onpenenutbh MacCOBBIH W OOBEMHBIH pPAcXOJ OCBETJICHHOH JKMJIKOCTHM W OCaJKa TIpH
orcrauBanuu 100 T/4 BoHOM cycrieH3uu, coaepkaiieii 5% macc. 4acTHI] TIeCKa ¢ TUIOTHOCTHIO
2600 xr/mS. Konnentpanus yactuil B ocagke 60% macc, OCBETICHHAs KUAKOCTh HE COJICPIKUT
TBEP/IbIX YaCTHLI.

VYTBepxkaeHo Ha 3acenanuy Kaheapel  « » 20 T., IPOTOKOI Ne

3aB. xadenpoit (TUpeKTop LEeHTpa) / I1.C. FDOMOBBIX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHME BBICIIEI'O ObPA3OBAHNA

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. TlceBnooXMmKEHHE TBEPAOTO 3epHUCTOr0 Marepuaia. OnpeaesieHue CKOPOCTH Havaa IceB-
JOOKHUNKCHUA.

MarepuaibHbIi U TEIUIOBO# OaJaHChl IPOCTOTO BBITAPHBAHUSL.

3. DraexTpodunbTp.

no

3azaua

JIpIMOBBIE Ta3bl 0OECTIBUIMBAIOTCS B MBUICOCAAUTEIILHON KaMepe, UMeromieid radaputsl L=4 M,
umpuny B=3,2 M. Pacxopx rasza V=750 m®/u, mnoTtHOCTS Ta3a p. =0,675 Kr/M°, KuHeMaTHIECKAs
BA3KOCTh 1=45,8-10° M?/c. OnpenenuTs MUHUMANBHEIH pa3Mep YacTHIl, KOTOPbIE MOJTHOCTHIO
OyIyT ocaxkmatbes B Kamepe. [TmoTHOCTS yacTuil or =1650 kr/m®,

VTBepiKAeHO Ha 3acefaHun Kadeapsl « » 20 r., TPoToKOI No

3aB. xadenpoit (TUpeKTop LEeHTPa) / I1.C. FDOMOBBIX/
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOMN GENEPALIAN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE YUPEXKEHUE BLICIIETO OBPA30BAHIS

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Uuctutyt/dakynsrer XTub, kadenpa\uentp IAXT
Jucuunnuna Ilpoyeccol u annapamol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1.  OcHOBHbIE MONOXKEHUS U IPAKTUUECKOE 3HAUYCHUE TEOPUU M10100US.

2. MarepuaibHblil U TEIJIOBOM OajlaHC KOHAEHCATOpa CMEILEHUs, pacyeT JuaMerpa u
BBICOTBI OapOMETPUUYECKOIl TPYOBI.

3. lluxyioHHas anmaparypa.

3anaua
OnpenenuTb MaccOBYH IPOU3BOJAMTENBHOCTh IO CyCHeH3uHW, (uiabTpaTy M OCaaKy
¢unbTpyromen NeHTpUudyru NepUoANYECKOro IEHCTBUS 3a UK (OJIHY 3arpy3Ky) U pacCuuTaTh
HEeHTpoOeKHBIN pakTop (pakrop paznenenus). Pasmeps! 6apadbana uentpudyru: auamerp 800
MM, BHYTpeHHH# quametp 6opTa 400 MM, BeicoTa 600 Mm. ITnotHOCTH cycmensuu 1300 kr/m>.
Ckopoctb Bpamienus 800 o6/muH. KoHuentpauus TBepnoil ¢asel B cycnenzuu 40% wmacc,
BJIAKHOCTB ocanka 30% macc.

YTBepXkIeHo Ha 3aceflaHuy Kaeapsl « » 20 T., IPOTOKOJ Ne

3aB. xadenpoit (IUpeKTop LEeHTPa) / I1.C. FDOMOBBIX /




22

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIHEI'O OBPA3OBAHI S

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. MexaHu4eckoe MepeMenInBaHue KUJAKUX cpel. Y paBHEHUE ISl OMPEICICHISI MOITHOCTH
MEIIIAIKH.

2.  HarpeBaHue «OCTphIM» U «TIyXuM» mapom. CxeMa pacuera TeII000MEHHUKA IS Harpe-
BaHUS «TIIYXHUM» TIAPOM.

3. Orcrolinas nentpudyra.

3anaua
JIbIMOBBIE Ta3bl 00ECTILLTMBAIOTCA B MBLIEOCATUTENBHON KaMepe, UMeromeil rabaputsl L=4 wm,
nmpuny B=3,2 m. Pacxox raza V=750 m%/4, kunematuueckas Bs3kocTh v = 45,8-10° m%/c.

OnpenenuTs MUHUMAJIbHBIM pa3Mep 4acTUll, KOTOPbIE MOJHOCThIO OyIyT OCAXIaThcs B Kamepe.
IInoTHOCT YacTHIl pr = 1650 Kkr/M°,

VTBeprKIeHO Ha 3acefanun Kadeapsl « » 20 T., MPOTOKOI No

3aB. kadenpoit (IUPEKTOp LIEHTPA) / I1.C. FDOMOBLIX /
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MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNCKOI ®EIEPALIUU
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXJIEHUE BBICIIIEI'O OBPA3OBAHI S

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuiecKkoli mexHo102uu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Teopust mo00MsI: OCHOBHBIC ITOJIOKCHHSI M TTPAKTHYECKOE 3HAUCHHE.

2. BrinapuBanue ¢ IpUMEHEHHEM TEIIOBOTO HAacoca.

3. TermrooOMEeHHUKY C KOMITCHCAITUEH TeMIIepaTypHBIX YUTHHCHUH.
3agaua

OnpenenuTs CPeHIO MPOU3BOAUTENBHOCTh MO (PUIBTPATY paMHOTO (UIBTp-IIpecca,
umeroriero 40 pam pazmepom 1000x1000x40 mm kaxaas. Konednoe gaBiieHue QrIbTpOBAHUS
6-10° ITa. ConpoTunenue punpTpytomeii meperopoaxu Ry = 3-108 H-c/m*. OtHOmEHNE 06BEMa
ocajka Kk 00beMy QuibTpara 0,2. Bpemsi mpoMbIBKH U BCTIOMOTaTeNIbHbBIX onepanuil 30 MuH.

VTBeprKIeHO Ha 3acefaHun Kadeapsl « » 20 T., MpOTOKOIT No

3aB. xadenpoit (TUpeKTop LEeHTpa) / I1.C. FDOMOBI)IX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIHEI'O OBPA3OBAHI S

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3 cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Cxema mnepuOaUYECcKH JEHCTBYIOIIEH pPEKTHU(PUKAIMOHHON ycTaHOBKU. PabGoune nuHUM
MIPOLIECCOB C MEPEMEHHBIM U TTOCTOSIHHBIM (DJIETMOBBIM YHCIIOM.

2. ®dusnueckas CyIIHOCTh Mpolecca aacopOuuu. AncopOeHThl. YCIIOBUA, CIIOCOOCTBYIONINE
MPOTEKAHUIO MpoIlecca aIcOPOLIHH.

3. YcTpoiicTBO U paboTa MHEBMATHYECKON CYIIMIIKH.

3agauga

PaccunTath 4nciI0 enuHAI IepeHoca B MpoIecce NpsSMOTOYHOM abcopOIMy arleToHa BOJOW TIPH
yenoBuu: Xy = 0; yy = 0,06 xMonb/kMoinb. OTHOLIEHHE MOTOKOB L/G = 2, ypaBHeHHE THHUH
paBHOBecHs )p = 1,5x; rae xx = 0,015 xMonb/KMOJIB.

YTBepXkIeHo Ha 3aceflaHuy Kaeapsl  « » 20 T., IPOTOKOJ Ne

3aB. kadenpoit (IUPEKTOp LIEHTPA) / I1.C. FDOMOBLIX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHUE BBICIIIEI'O OBPA3SOBAHI S

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3 cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. N300paxkenne B auarpamme /H-x MPOILECCOB U3MEHEHMS MapaMEeTpPOB BIAKHOTO BO3IyXa:
TEMIIepaTypa, TO4YKa POChI, OXJIAXKICHHE, HArpeBaHUE, CMEIIMBAHUE.

2. TemnoBoii 6aaHc mporecca peKTU(DUKAIIHH.

3. Cxema u pabora abCOpOLIMOHHOM YCTaHOBKH HEMPEPHIBHOTO JACHCTBUSI.

3amgaua

Jiist skeTpakuy O€H30MHOM KUCIOTHI M3 €€ BOJHOTO PacTBOPa OEH30JI0M UCTIONB3YETCS YACTHIN
pacTBOpPUTENb, KOTOPBINA HACKHIIIAETCS 10 COJEp:KaHus B HeM OeH3o0itHON kucmothl yx = 0,003
Kr/kr. HaliTh 4mcimo enuHWIl rmepeHoca MPOTHBOTOYHOTO MPOIEcca IKCTPAKINH, YPaBHCHHE
JMHUH paBHOBecHs Vp = 1,25-x, otHomenue L/G = 0,5, a xyx = 0,012 Kr/kr.

YTBepXkIeHo Ha 3aceflaHuy Kaeapsl « » 20 T., IPOTOKOJ Ne

3aB. xadenpoit (IUpeKTop LEeHTPa) / I1.C. FDOMOBI)IX /
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXJIEHUE BBICIIIEI'O OBPA3OBAHI A

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Huctutyt/dakynsrer XTub, kadenpa\uentp MAXT
Jucuunnuna Ilpoyeccol u annapamol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3 cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. PaBHOBecue B cucteMax nap-XKUIKoCcTh. Jluarpamma t-xX-y u y-X.
2. [lpuHnunuanpHas cxema NpOTUBOTOYHOM abcopOiun u rpaduueckoe n3o0paskeHue mpoiiecca.
3. AncopOep HEeNpepBIBHOTO ICHCTBUS C IBIKYIIIUMCS CII0EM aIcopOeHTa.

3anaua
[TpousBoauTenbHOCTh pekTH(UKaMOHHON KoJoHHBI 1000 kr/dyac muctwiisata. Onpenenurts
KOJIMYECTBO Tapa, MOCTYIAOMIETo B Aediiermarop, eciiu padodee diaermoBoe unciio R = 1.5Rmin.

H3BecTHBI cocTaBbl: UCXOMHOM cMecu — Xf= 30% (Mmod.), auctuiuisara — X, = 90% (Moun.) u napa,
PaBHOBECHOT'O C UCXOJIHOM cMeChIO Yfp = 60% (Mo11.).

VYTBepxkIeHO Ha 3acenaHnu Kadeapbl « » 20 T., IPOTOKOJI No

3aB. xadenpoit (IUpeKTOp LEHTPa) /II.C. FDOMOBI)IX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EAEPALIUUA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICIIIEI'O OBPA3OBAHI A

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuiecKkoii Mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3 cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MaccooOmen B cuctemax 0e3 TBepaol ¢asbl. [luddepenimansnoe ypaBHEHHE MOJIEKYISIPHOM
Y KOHBEKTUBHOM AU y3un.

2. Cxema TMepUOIUYECKH ACUCTBYIOLIEH pPEKTU(PUKAMOHHON ycTaHOBKU. M300paxeHue
mpoiiecca B x - y auarpamme pu R=const.

3. YcTpoiicTBO U paboTa MHEBMATUYECKON CYIIUIIKH.

3amaua

Jlns skcTpakuuu KoerHa U3 €ro BOJAHOTO pacTBopa XJIOpOohOPMOM HUCHOIB3YETCS YHUCTHIH
pactBopuTENb Yy = 0, KOTOPBIN HACKIIIAETCA JI0 coAepkanus B HeM Kodenna yx = 0,001 15kr/kr.
HauanpHas koHIEHTpaIus koerHa B BOAHOM pacTBope cocTaBisieT xy = 0,00175kr/kr BoabL.
YpaBHeHUe TMHUU paBHOBeCHs Vp = 4,66x, x,= 0,0005 kr/kr. HaiiTi cpeHIO0 IBMKYIIYIO CHITY
MPOTUBOTOYHOTO MPOIIECCca IKCTPAKIIUU.

YTBepXkIeHo Ha 3aceflaHu Kadeapsl  « » 20 T., IPOTOKOJ Ne

3aB. kadenpoit (IUPEKTOp LIEHTPA) / I1.C. FDOMOBBIX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOI ®EIEPALIAA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIHEI'O OBPA3OBAHI S

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Wucrturyt/dakynster XTub, kapenpa\iiearp MAXT
Jucuunnuna Ilpoyeccol u annapamuol XumuuecKoii mexnonozuu
O6pazoBarensHas nporpamma 18.05.01

Kypc 3 cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. JIiBmxymias cuiia MacCOOOMEHHOTO MpoIecca Mpyu HEJIMHEHMHONW paBHOBECHOW 3aBUCHUMOCTH.
Yucno equHuIl mepeHoca.

2. Cymka ¢ 3aMKHYTOU IIUPKYJIALUEH CyIIMIBHOTO areHTa.

3. VYcrpoiictBO u paboTa KOJOHHOTO JSKCTPAKTOpa C CHUTYATBIMH TapeikaMu Ipu
JUCIIEPrUPOBAHUY TSHKETION (hasbl.

3anaua
[Tpon3BOUTENILHOCTS PEKTU(PHUKAIIMOHHONH KOJOHHBI paBHa 1000 kr/4ac aucTHILIATA.
Ornpeaenuth KOJIUYECTBO Mapa, MOCTYIaIIero B nedermarop, eciiv padodee GaerMoBoe YUCio

R = 1.5Rmin. 3BecTHBI cocTaBbl: ncxoaHoM cmecu — Xf= 30% (Mmoi.), auctuiisiara — x, = 90%
(MoJ1.) 1 Mapa, paBHOBECHOTO C UCXOJHOM cMechio Yfp = 60% (MoiL.).

YTBepXkIeHo Ha 3aceflaHuy Kaeapsl  « » 20 T., IPOTOKOJ Ne

3aB. xadenpoit (TUpeKTop LEeHTpa) / I1.C. FDOMOBBIX /




