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1. IIeJIl/I, 3ala'vi U IVIAHUPYEMBIC PE3YyJIbTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

K ocHOBHBIM messiMm ocBoeHMs AucUUIUIMHBL «[Ipoleccsl M ammaparbl XUMHYECKOH
TEXHOJIOTUMY CJIEYET OTHECTHU:

— (opMupoBaHHE CHUCTEMHBIX 3HaHMH 00 OCHOBHBIX [IpolLleCCax M ammaparax,
NPUMEHSIEMbIX B XUMUYECKOH TEXHOJIOTHH, a TAKXKE O METO/IaX UX pacuéTa U MHTEHCU(HUKAIINH;

— IOJrOTOBKAa CTYAEHTOB K JEATEJIBHOCTH B COOTBETCTBUM C KBaJIM(UKALMOHHOU
XapaKTEepUCTUKOM 110 HAIPaBJIEHMUIO.

K ocHoBHBIM 3amauam ocBoeHMs AucuUIUIMHBL «IIpoueccsl u anmapaTbl XMMHAYECKOMN

TEXHOJIOTHN» CJIEYET OTHECTH:

— TpUOOpPETCHHE TEOPETHUYECKHX 3HAHUU IO TpolleccaM W amnmapaTtaM XHMHYECKOM
TEXHOJIOTHH, HEOOXOUMBIX /ISl U3YYCHHS TUCIUIUIMH MPOPUILHOMN MOTOTOBKH;

— OCBOCHHE CTYJICHTAaMH HABBIKOB PELLICHMS TPUKIIAIHBIX 3a/1a4;

— W3y4YeHHe paboThl ammaparoB JUIsi MPOBEACHHUS THAPOMEXAaHMYECKHX, TEIUIOBBIX H
MacCOOOMEHHBIX IPOIIECCOB.

OOyuenne mno pgucuuiuinHe «[Ipoueccsl W anmapaTbl XMMUYECKOH TEXHOJIOTMH»
HAalpaBsJIeHO Ha (popMHUpOBaHHE y 00YUAIOUIUXCS CIEAYIOINX KOMITETCHITHIA:

Koa v HaumeHoBanue KOMIETEHIMIA

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

VYK-1. CiocobeH ocymecTBIsSTh MOUCK,
KPUTUYECCKHIA aHAITU3 U CUHTE3 HH(DOpMAIIHH,
MIPUMEHSATh CHCTEMHBIN MTOAXOJT ISl PELIECHUS
MIOCTABJICHHBIX 3314

NVYK-1.1. 3HaeT pu3nyecKyo CyIIHOCTb,
MEXaHU3M U MaKPOKMHETHKY OCHOBHBIX
IIPOLIECCOB; OOLIME 3aKOHOMEPHOCTH U
3aBHCUMOCTH, HEOOXOAUMBIE AJIs pacyeTra
THUIIOBBIX TPOIIECCOB U alIapaToB;
HNPUHIUINHATIbHBIE CXEMBbI IPOBEACHUS
OCHOBHBIX ITPOLECCOB, UX TOCTOMHCTBA,
00J1aCTH IPUMEHEHHS; YCTPOUCTBO TUIIOBOM
arnmaparypsl, IPpUHIUIIBI €€ PAIMOHAIIBHOI'O
UCIIOJIb30BaHUs, METO/IbI OIIPEICIICHUS €€
ONTUMAJIBHBIX Pa3MEPOB; CIIOCOOBI
UHTEHCU(PUKAIIMH TPOLIECCOB XUMUUYECKON U
He(PTEXUMHUECKON TEXHOJIOTHH.

NVYK-1.2. YMmeer ocymiecTBIATh BEIOOD
TUIIOBOTO 000pPYIOBaHHUS AJIsl IPOBEICHUS
Pa3IMYHBIX MTPOIIECCOB MPH 3aJaHHBIX
YCIIOBUSX; PAaCCUUTHIBATh U MIPOEKTHUPOBATH
YCTAHOBKH JUIs1 IPOBEICHUS
TEXHOJIOTHYECKUX MPOIECCOB XUMHUECKUX U
He(PTEXUMHUECKUX IPOU3BO/ICTB;

NVYK-1.3. Bnageer metogamMu o0paboTKU
HKCIEPUMEHTAIBHBIX JAHHBIX U TEXHUKOU
TUTAHUPOBAHMSI SKCIIEPUMEHTA




2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna «[Ipoueccel W anmapaThl XHUMHYECKOH TEXHOJIOTHH» OTHOCHUTCA K
oOsi3arenpHOM vacth Onoka aucuumuinH  (B.1) ocHoBHOW 00pa3oBaTeNnbHONW MPOrpamMMbl
OakanaBpuar.

Hucunnimua «lIpoueccbl M anmapaTbl XMMHYECKOM TEXHOJOTMH» B3aUMOCBS3aHa
JIOTUYECKH U COJEpKATeIbHO-METOJAMYECKHA CO CIEAYIOUUMHU IUCHUIUIMHAMUA M IPaKTUKaMU
OOII:

B obs3amenvuoit wacmu yuxna (b1):

— (pusmka;

— MEeXaHUKa XKUJKOCTHU U rasa;

— o0IIast XuMU4ecKasi TeXHOJIOTHS;

— TepMOJIMHAMUKA U TeIUIoNnepeaya,;

— OCHOBBI ITPOCKTHPOBAHHKSI MAIITUH ¥ MEXaHU3MOB OTPACIIH;

— KOHCTPYHUPOBAHHE U PACUET PJIEMEHTOB 000PYA0BaHUS OTPACIIH.

— TIPOIIECCHI U aIapaTthl 3alIUTh aTMOC(EPHI;

— MPOIIECCHI U alapaTbl OYUCTKU CTOYHBIX BOJI.

3. CTpykTypa U cojep:KaHue TUCUUTINHBI
OO61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBIsAeT 8 3a4eTHBIX enuHull (288 yacoB).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o dhopmam oOyueHws)

3.1.1. Ounas dpopma oOydeHUs

Ne B GH0il 026 KosnuuectBo CemecTpbl

u/ U1 yueoHoi padoTsl 4ACOR 4 5
1 | AyauTopHble 3aHATHS 144 72 72

B ToM ynce:

1.1 | Jlexnumu 72 36 36

1.2 | CemuHapckue/paKTHUECKUE 3aHATUS 36 18 18

1.3 | JJabopaTopHbl€e 3aHATHS 36 18 18
2 | CamocTosiTe/IbHAsI padoTa 144 72 72

B ToM umcie:

2.1 | TlogroToBka K JlabopaTOpHBIM paboTam

2.2 | ObpaboTKa SKCIIEPUMEHTATBHBIX JAHHBIX U
MOJI'OTOBKA K 3aIIUTE Ja0OPAaTOPHBIX padoT

2.3 | IloaroroBka M BBIIIOJIHEHNE
MIPOMEKYTOUYHBIX U UTOTOBBIX TECTOB

3 | IIpome:kyTouHasi aTTecTamus

3auet/mud.3aueT/3K3aMeH IK3aMeH IK3aMeH

Hroro 288 144 144




3.2 TemaTnuyeckuii NJjiaH U3y4eHUs TUCIHHUNITHBI

(mo ¢popmam oOydeHus)
3.2.1. Ounas popma oOydeHuUs

TpyroeMkocThb, yac

AyauTopHasi padora
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1 Pa3nen 1. Beenenue
1.1 Tewma 1. [Ipeamer, 3agaum u poJib
Kypca. Knaccudukaius 0CHOBHBIX 2 2
IIPOLIECCOB M AIIMApPaTOB. 12 2
1.2 Tema 2. [Torarue o mozenu u 2 4
MOJICJTUPOBAHUH TIPOIICCCOB.
2 Pa3nea 2. 'mapomMexannyeckue mpouecchl
2.1 Tema 1. Kimaccudukanms
HEOJAHOPOHBIX CHCTEM H 2 1 4
THIPOMEXAHUYECKHMX IPOIECCOB.
2.2 | Tema 2. ®unbpTpoBaHUE. 68 4 2 4 10
2.3 Tema 3. Ocaxaenue. 4 2 4 10
2.4 Tema 4. IIceBOooXIMKEHUE U 4 1 6 10
MepeMenTuBaHue.
3 Paspnea 3. TemuioBbie mpoueccsbl
3.1 | Tema 1. OcHOBBI TeOpUU TIepeaAdN
TeIlIa, OCHOBHBIC IMOHATHS U 2 3
OTIpe/ICIICHUSI.
3.2 Tema 2. OCHOBHOE KHHETHUECKOE 2
YpaBHEHHE TETUIONICPE/IavH. 64 9 3
Onpenenenue cpeaHei ABMKYILEH
CHWJIBI TIpoIiecca.
3.3 Tewma 3. HarpeBanue, oxjaxaeHue 6 2 4 10
3.4 | Tema 4. Konngencaius. 2 2 6
3.5 | Tema 5. BemmapuBanmue 6 4 10
4 Pasnen 4. MaccooOMeHHbBIE TPOLECCHI
4.1 | Tema 1. MaccooOMEHHBIE TTPOIIECCHI:
OCHOBHEBIC TTOHATHS, Ha3HAUCHUE, 4 4
0COOEHHOCTH. 2
4.2 Tema 2. OcHOBHEBIE 3aKOHEI 4 6
MaccoIepeaym.
4.3 Tema 3. AGcopOius. 4 2 4 10
4.4 | Tema 4. Pektuduxanmus. 144 6 4 4 14
4.5 Tewma 5. XKuakocTHas SKCTpakiusl. 4 2 4 10
4.6 | Tema 6. Cymxa. 6 4 4 14
4.7 Tema 7. AncopOrus. 2 9 4
4.8 Tema 8. MoHHOOOMEHBIE TPOIIECCHI. 2 2 4
4.9 | Tema 9. MemOpaHnHOeE pa3ziclicHHE. 2 2 2




4.10 | Tema 10. Kpucramiusanpus. 2 4

Hroro | 288 72 36 36 144

3.3 CoaepxaHue TUCHUNIHHBI

Pasznen 1. BBenenue

Tema 1. [Ipeamer, 3axaun u poub Kypca. Kitaccuukamnusi OCHOBHBIX NMPOLECCOB U
anmnaparos.

Hcropuyeckas cnpaBka, TMpeaMeT, 3aqadd U poiib Kypca. CrocoObl KiacCupuKauu
OCHOBHBIX IPOIIECCOB XMMHUECKOM TeXHOIOrMH. KuHeTrKa mpolecca: ABMKYIIas CHIIa IMporiecca,
CKOPOCTh, CONpOTHBIICHNE. KnHeTnueckas KiiacCuuKalys OCHOBHBIX IPOIIECCOB M aIlllapaToB.
CxeMa TeXHOJIOTHYECKOro pacyera amnmnapaTos.

Tema 2. [loHsiTHE 0 MO/IEJIN U MOIETHPOBAHUH MPOLECCOB.

Mogenu CTPYKTYypbl IOTOKOB B ammaparax HENPEepbIBHOTO NeHCTBHUSA. [IpUHIMIBI |
MPUMEPBhI TTOCTPOCHUS MaTeMaTHYeCKor Mojenu mporecca. [lomodue mporeccoB. OCHOBHBIE
TeopeMbl Moa00us. Uuciaa ruapoMexaHudeckoro moaoous. IIpakThyeckoe 3HAYECHHUE TEOPHHU
moxoous.

Paznen 2. 'mapoMexannyecKue nmpouecchl

Tema 1. Knnaccudukanus HeOQIHOPOAHBIX CHCTEM H THAPOMEXaHUYECKHX MPOLECCOB.

Knaccudukanus aucnepcHbIX Byx¢asHeIx cucteM. OCHOBHBIE THIPOMEXaHHUECKUE
nporieccel. MarepuanbHbli 6ajlaHC TMAPOMEXaHUYECKUX MTPOLECCOB.

Tema 2. ®uabTpoBanme.

OcCHOBHOW KMHETUYECKUH 3aKOH (miibTpoBaHus. Pexxumsl puiabTpoBanus. CTpyKTypHbIE
XapakTepucTuk ocanaka. [IpomeiBka ocanka. Kinaccudukanus GuiibTpoB. YCTpoiCTBO ra30BbIX
(GWIbTPOB. YCTPONUCTBO >KUIKOCTHBIX (DUIBTPOB MEPHOAMUYECKOTO M HENPEPhIBHOTO JEHCTBUS.
Cxema ux TexHojoruueckoro pacuera. Kuneruka nearpo0exHnoro ¢puiabtpoBanus. Koncrpykuuu
U cxeMa pacyeTa GUIbTPYIOIIUX LHEHTPUQYT.

Tema 3. Ocaxxkaenue.

KuneTnka rpaBUTallMOHHOTO OCAKICHUS. Y paBHEHHE IBHKEHUS YACTHULIBI 10 AEHCTBUEM
cunbl Tspkectd. Kiaccudukanus, ycTpoHCTBO M cXema pacyeTra OTCTOMHWKOB. Kunernka
HEeHTpoOexkHOro ocaxaeHus. Kiaccudukanus, ycTpoHCTBO, cxXema pacueTa OTCTOMHBIX
ueHTpudyr. L{ukaoHHsIl npouecc. YCTpoHCTBO U CXeMa pacueTa LHHUKJIOHOB U THIPOLHUKIOHOB.
OneKTpoouncTKa razoB. KHHETHKa 3J€KTPOOYMCTKHM Tra3oB. YCTPONCTBO M CX€Ma pacuera
ANEKTPOPIIBTPOB.

Tema 4. IlceBrooxXMKeHNe U NTepeMelINBAHHE.

[IceBnooxmxeHne: OCHOBHbIE IOHATHSL, 00J1acTh NpUMeHeHUs. KpuBas nceB100KuKeHusl.
OnpeneneHue nepBod M BTOPOM KPUTUYECKUX CKOPOCTEH IICEBAOOKWKEHHUS. Ammaparsl C
MICEBI00KUKEHHBIM CII0EM.

[lepememBanue B )XUAKUX Cpeaax, 00JaCTH MPUMEHEHHUS U OCHOBHBIE XapaKTEPUCTUKH.
CnocoObl nepememuBanus. KoHcTpykuuu Memanok. Pacxoj sHepruM Ha mepeMenInBaHUe
MEXAHUUYECKUMHU MEIIATIKaMU.

Paspnen 3. TenuioBbie nmpoueccsl

Tema 1. OcHOBBI TeOpHH NepeJavyd Telia, OCHOBHbIC NMOHATHS W ONpedeSICHUs.
CrniocoObl pacrpocTpaHeHus TemnoThl. TemnonpoBogHOCTh. 3akoH Dyphe, AuddepeHnnaibHoe
YpaBHEHHUE TEIUIONPOBOAHOCTH. Teroornada. 3akoH HeroToHa.

Tema 2. OcCHOBHOe KHHeTHYeCKOe YypaBHeHHe Temjonepenauyu. OmnpeneneHue
CpeaHel IBUIKYIIeH CUJIbI IpoLecca.

OCHOBHOE KMHETMUYECKOE YpaBHEHHE Tertonepenadn. OnpeaeseHne cpeiHen IBHKYIIeH
cuibl  TermooTnaun. JuddepeHnmanrbHoe W KpUTEpUATbHOE YPaBHEHHE KOHBEKTHBHOIO
Terioo0MeHa.

Tema 3. HarpeBanmue.




OcHoBHbIe cBefeHus. HarpeBaHue BOASHBIM MapoOM  («OCTPBIM» M «TIIYXUMD).
KonnencaroorBomunku. OIHOXOMOBBIE W MHOTOXOJOBBIE  TeriooOMeHHHKH. (Cxema
TEXHOJIOTUYECKOT0 pacyeTa MPOMBIIIJICHHBIX TEMIO0OMEHHUKOB. HarpeBaHue TOMOYHBIMU
ra3aMu, JKUJKUMHU U TBEPJbIMU IPOMEKYTOUHBIMH TEIIJIOHOCUTEISIMU, 3JIEKTPUUECKUM TOKOM.

Tema 4. Kongencanus.

IloBepxHOCTHAasE KOHJEHcalMs W KOHJAEHCAMs CMEIIeHWeM. bapomerpuyeckuit
KOHJICHCATOp CMEIICHUA. TeXHOIOIrNYEeCKUI pacyeT KOHJEHCATOPOB.

Tema S. Beinapusanmue.

O6mme cBenenus. [IpocToe 1 MHOTOKpaTHOE BhITIapuBaHue. MaTepuaabHbIM U TEIJIOBOM
Oamanc. OOmas U 1OJIe3HAass Pa3HOCTh TeMmieparyp. TemmepaTypHble JENpecCUu.
TexHonMOrnuecknii pacueT BBIIAPHBIX AlIlapaTOB M YCTAaHOBOK. BrllapuBaHue ¢ NpUMEHEHHUEM
TEIIOBOTO Hacoca.

Pa3nea 4. MaccooOMenHble (1 ¢y3HOHHBIE) POLECCHI

Tema 1. MaccooOMeHHBI€e TPOLECCHI: OCHOBHbIE MOHSITHS, HA3HAYEeHUE, 0COOEHHOCTH.
PaBHOBecue m ABIKyIIas CHila MacCOOOMEHHBIX mporeccoB. OCHOBHONW KHHETHYECKHN 3aKOH
Maccornepenadd. MoaudunupoBaHHble YpaBHEHHS Maccoliepenadd. MarepuanbHblil OanaHc
MacCOOOMEHHBIX TPOILIECCOB. Y paBHEHHS PaOOYNX JIMHUN MacCOOOMEHHBIX MPOIECCOB.

Tema 2. OcHOBHBIE 3aKOHBI Maccomnepenayun.

3aKoHBI MOJICKYJISIpHOU Tu(Py3un — MepBeIid 1 BTOpoi 3akoH Duka, 3aK0OH MacCOOTIa4H
(3axon Illykapesa). {uddepenmanbaoe ypaBHeHHE MacCOOTAauN (KOHBEKTUBHOM nuddysun),
3aliCh €r0 C KCIOJIb30BaHMEM 4Yrcel momoOms. Breipakenune koddduuueHTa macconepenadn
yepe3 Ko3(pPUIMEHTH MaccooTaayd. Maccomepenadya B cucTeMax C  TBepaoil  (asoi
(MacconmpoBOAHOCTb).

Tema 3. AocopOums.

Omnpenenenus u 001acTH MPUMEHEHHsI. 3aKOHBI paBHOBECHS B CHCTEMax Ta3 -)KUIKOCTb.
MarepuanbHblii U TerioBoi Oananc abcopOuuu. Kunetnka abcop6umu. IIpuHIMIUanbHBIE
CXeMBbI a0COPOIIMOHHBIX TIPOIIECCOB.

Tema 4. PexTuduxanus.

[MpuHnmm  pekTHUKAUK. 3aKOHBI PABHOBECHS B  CHCTEMax  IMap-KUJIKOCTb.
Pextudukanontas ycTaHOBKa HETIPEPHIBHOTO JIEHCTBUS. MaTepuanbHbI U TEIIOBOM OanaHc.
Paboune nuHUM mporiecca HEMpepbIBHOW pekThu(duKanuu. PrerMoBoe Yuciio, ero BIMSHHUE Ha

nporecc  pextudukarmu.  [lepuoanueckas — pektudukamus.  AOCOpOLMOHHBIE U
pexkTu(dUKaIMOHHBIE anmaparhbl: KilaccU(UKAIMs, YCTPOMCTBO M CXEMa TEXHOJOTHYECKOIo
pacuera.

Tema 5. ZKuakocTHasi skCcTpaKkums.

Oo6uue cBenenus. PapHoBecHe B cucTeMax *HJIKOCTb-KHIAKOCTb. MaTtepuaabHbIi OanaHc
U KUHETHKa SKCTpakiuu. lIpuHUIMNUanbHbIE CXeMbl MPOBEIEHHUS MPOLECCOB SKCTPAKLUU, UX
u3zo0pakeHue B Auarpamme x-y. Kimaccudukanus skcTpakiiuoHHOT0 000py10BaHUSI.

Tema 6. Cymka.

Teopernueckue 0CHOBHI M crIOcOObI CymIKH. PaBHOBecue npu cyike. Bo3aymiHas cyrka.
[TapameTpsl cocTOsiHMS BiIaxHOro Bosayxa. Juarpamma H-x (nmarpamma Pamsuna).
MarepuanbHblii M TEIJIOBOM OanaHC BO3MYHIHOMW cCymku. PaGodas JIMHUS — CYIIKH.
[TpuHIMNIMAIBHBIE CXEMBI MPOBEACHUS MPOLIECCOB CYIIKH, UX M300paxeHue B quarpamme H-x.
Kunerndyeckue kpusble cymkd. DakTopbl, BIUAIOLME Ha CKOPOCTh IpOIECCa CYHIKH.
Knaccudukanus cymmibHOTO 000pyI0BaHMUS.

Tema 7. AxcopOuus.

O6mme cBenmenus. PaBHOBecwe B mporeccax ajacopomuu. MarepuaidbHbI OamaHc
ancop6mmu. Kuneruka npornecca. Ypasuenue [llunoa. [IpuHIMnuansHeie cXeMbl TPOBEACHUS
IpoIeccOB  aacopOuuu. YCTpoHCTBO aacopOepoB M afCOPOIMOHHBIX YCTaHOBOK, CXeMa
TE€XHOJIOTMYECKOI0 pacyeTa.



Tema 8. MoHoOOMeEH.

OO6mwme cBenenus. Peakinu nonooomena. PapHoBecue nmpu nonooomMene. MarepuanbHbIi
OamaHc M KHMHETMKAa HOHOOOMEHHBIX IpolueccoB. Perenepauus U OTMbIBKA HOHHUTOB.
[TpuHIMNHAIBHBIE CXeMbl HOHOOOMEHHBIX IPOIIECCOB U HOHOOOMEHHAs armaparypa.

Tema 9. MemOpaHHBbI€e POIECCHI.

Oo6mme cBenenus. O6macTb MpUMEHEHHsI M Kiaccu(uKanus MEeMOpPaHHBIX MPOIECCOB.
MartepuanbHblii 0amanc MeMOpaHHBIX MpoIieccoB. Marepuan u ycTpoicTBO MeMOpaH. OCHOBHBIE
XapaKTEepUCTHKN MeMOpaH. MeMOpaHHBIE anmaparbl, CXeMa pacueTa.

Tema 10. Kpucraanu3zamnus.

Oo6mme ceenenust. OGIacTh NPUMEHEHUSI KPUCTAJUIM3ALMOHHBIX TIpolrieccoB. PaBHoBecHe
B cucTeMax TBepaoe (Kpucrami) — KUIKOCTb. OCHOBHBIE CIIOCOOBI KpPUCTAJUIM3ALUU.
MarepuanbHblii U TEIIOBOW OallaHCHI ITpoliecca KpucTauin3anui. KuHeTnka KpucTauin3aluu.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHSATHS

Tema 1. OcHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH. MaTepuaabHbIi U TEIIOBOM OanaHc.

Tema 2. dunbrpoBanue. Kuneruka, marepuanbHblii Oananc. IIpombiBKa ocanka Ha
¢unbTpe.

Tema 3. OcaxngeHue 1mox JeicTBUEM pas3auuHbIX cuil. [lceBoookmxeHue WU
nepeMelnuBaHue.

Tema 4. TemnonpoBOAHOCTh, TEIUIOOTHAua, Terulonepenada. OrmnpeneneHue cpeaHein
JBYDKYILEH CHJIbI TEIIOBBIX MPOLIECCOB.

Tema 5. HarpeBanue.

Tema 6. Konnencanus.

Tema 7. BollmapuBaHue.

Tema 8. Kunetrnka MmaccooOMeHHBIX npolieccoB. OmnpeaeneHue cpeHen IBUKYyIIeH CUIbl.
Onpenenenne Kod(p(UIMEHTOB MaccoOTAaud U Maccomepenadn. MoauduipoBaHHbIE
YPaBHEHHUS MacCoIlepeIayn.

Tema 9. A6copOuus, pexTudukanms, >KUIKOCTHAs dKCTpakuua. MaTepuaabHblid OanaHc
npouecca. CpeqHss ABMKYILAs CUJIAa U YUCIIO €AUHUL] IIEPEHOCA.

Tema 10. Cymka, aacopOuusi, MOHOOOMEHHBIE Ipoliecchl. MarepualibHbIil OasaHc.
JIBrKyILas cuiia mpoLeccoB.

3.4.2. JlaGopaTopHbIe 3aHATUS

JIaGoparopHas pabota 1. U3ydyeHue KHHETUKU TPABUTALIMOHHOTO OCAXICHUSI.

JlaGoparopHas padota 2. U3yuenue padboTsl GUIbTpYyIOLIEH HEHTPUPYTH
NEepUOJINYECKOTO JICHCTBHUS.

JlabopaTtopHas padota 3. ['mapoauHaMuKa TICEBI00KHUKEHHOTO CIIOS.

JIaGoparopHas pabota 4. OnpeeneHue pacxoja YHEPruy Ha MepeMeIINBaHue B )KUAKIX
cpe€aax MCXaHUYCCKHMMHU MEIIaJIKaMHU.

JIaGoparopHas pabota 5. 3ydeHue npoueccoB TemI000MeHa MeX1y CUCTeMaMu Tap-
KHUJIKOCTb, )KUJIKOCTh-Ta3 B TPYOUaThIX PEKyIEepaTUBHBIX TEMJI0O0OMEHHUKAX.

JIaGoparopHas pabota 6. VI3ydeHue ruipoJJMHAMUYECKUX SIBIICHUH B TapeiabuaToi
KOJIOHHE.

JIaGoparopHas pabota 7. V3ydyeHue ruipoJMHAMUYECKUX XapaKTEPUCTHK HACAT0UHOM
KOJIOHHBI.

JIaGoparophas pabota 8. M3yueHue mporecca SKCTpaKIuH.
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JlaGopaTopHas pabota 9. M3ydeHne KHHETUKH CYIIIKH.
3.5. TemaTuka KypcOBBIX NPOEKTOB (KYPCOBBIX padoT)

CnpoexkTupoBaTh  TPEXKOPILYCHYKO  BBIIAPHYIO  YCTAaHOBKY €  €CTECTBEHHOM
(MpUHYANUTENBHOM) HUPKYJSIIUENH pacTBOpa sl BhIapuBaHus BoaHoro pactBopa NaOH mo
3a/IaHHBIM: TIPOU3BOJUTEIBHOCTH YCTAHOBKH, HAYAJIbHOW M KOHEYHON KOHILIEHTPALlMM PacTBOpa,
JIaBJICHUIO TPEIOIIETO Mapa U OCTATOYHOMY JaBJICHUIO B KOH/IEHCATOPE.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecTiedeHune

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

1. TOCT 2.302-68. Eaunas cuctema KOHCTPYKTOPCKO# TokymeHnTauuu Macmra6si (¢ U3-
MeHeHusiMu 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 KOHCTPYKTOpPCKOi gokymenTanun. Lpudrer yepTéx-
Heie (¢ U3menenusamu Ne 1, 2).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.304-81

3. T'OCT 2.303-68. Enqunas cucremMa KOHCTPYKTOpCKON AokyMmeHTanuu. Jlunuu (¢ M3mene-
ausimu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-
68*

4. TOCT 2.306-68. Enunast cucteMa KOHCTPYKTOPCKOM JoKkyMeHTaruu. O003HaueHus rpa-
(¢uUnCKHe MaTeprasIoB U MPaBUIa UX HAHECEHUS HA YEPTEK.
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*

5. T'OCT 2.307-68. Equnas cucteMa KOHCTPYKTOPCKOM okymeHTanuu. Hanecenue pazme-
POB ¥ IIpeebHBIX OTKIOHeHHH (¢ M3MeHenusmu 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. Eaunas cucrema KOHCTPYKTOpCKo# fokyMeHTauuu. ®opmatsl (¢ 13-
MeHneHusiMu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*

7. TOCT 2.001-2013. Enqunas cucremMa KOHCTPYKTOPCKOM nokyMeHTanuu. O01ue moJio-
xeHwus. https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.051-2013

4.2  OcHoBHasi 1UTepaTypa

1. IInanoBckmii A.H., Huxonae IL.M. Ilpomecchr m anmapaTtbl XUMHUYECKOH H
HEe(PTEXUMHUUYECKON TEXHOJIOTHH: YUeOHUK. — 3-¢ U3/., mepepad. u gom.-M.: Xumus, 1987.- 496 c.

2. [NaBnoB K.®., Pomankos I1.I'., HockoB A.A. [IpuMeps! u 3a1a4u 10 Kypcy MPOIIECCOB
U afnmnapaTroB XUMHUYECKOW TexHojoruu: YdeOHoe mocobue.— 10-e m3n., mepepad. u mom. — JL.:
Xumwms, 1987.- 576 c.

3. Ipaktukym mo kypey llporeccoB u anmaparoB XMMHUYECKOH TEXHOJOTHH: yueOHOE
nocooue noj pexa. A.M.Kyrenosa, /[.A.bapanosa. - 3-e u3n., nepepadborannoe, Mockga, 2012. —
342c.

4. Komuccapos, 0. A. Ilporeccs n anmapaTsl XUMU4YecKol TexHojaoruu. B 5 4. Yacts 1:
yueOHuk ans By3oB/ FO. A. Komuccapos, JI. C.Topnees, /. II. Benr; mon penakimeit


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_2.303-68*
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_2.051-2013
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10. A. KomuccapoBa. — 2-e u3g., mepepad. u gon. — Mocka: M3natensctBo HOpaiit, 2023, —
216 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr: 3neKTpOHHBIA //
Oo6pasoBarenpHas 1iarpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/515341 (nara
obparmtenusi: 06.06.2023).

4.3 JlomoaHMTeJbLHAs JUTEpPaTypa

1. Komuccapos, 0. A. OcHOBBI KOHCTPYHPOBAHUS M IMPOEKTHPOBAHUS ITPOMBIIUICHHBIX
amnmapaToB: yueOHoe nmocodue juis By30B / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent. — 2-

e m3d., wcnp. m jaorn. — MockBa: MzmarensctBo HOpaiit, 2023. — 368 ¢c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-05422-4. — Tekcr: anekrponssii // OOpa3oBaTenbHas
wiarpopma  FOpaiit  [caiit]. —  URL: https://urait.ru/bcode/515193 (nara  oOpameHus:
06.06.2023).

2. Tumonun A.C. UHxxeHepHO-3KoJI0Tru4eckuii cripaBouyHuk. B 3-x Tomax. — Kanyra: U3z,
H. boukapésoii, 2003.

3. Heitwepckuit  FO.M. Tlpomeccsl u ammapatel HedrTenepepabaThiBalomeld U
HEPTEXMMHUYECKON MPOMBIIIUIEHHOCTH: Y4eOHHK 1715t By30B — 2-€¢ m31. Y. 1, 2 — M.: Xumusi, 1995-
400 c., 368 c.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

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

45 JluueH3uOHHOe ¥ CBOOOJHO pacHmpocTpaHsieMoe MPOrpamMMHOe
o0ecreuenue

He mpenycMotpeHo.

46  CoBpemenHble npodeccuoHATbHBIE 0a3bl JAHHBIX U HH(pOPMAIlUOHHBbIE
CIIPABOYHbIE CHCTEMbI

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

S. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

[IpoBenenue mnexkuMid OCYIIECTBISETCS B OOILIEYHUBEPCUTETCKUX ayIUTOPHUSX, T
IOpeIyCMOTPEHa JIEMOHCTpauusi (WIBMOB, CJIAHJOB WJIM HCIOJIB30BaHUE Pa3JIaTOYHBIX
MaTepHaoB.

JIaGopaTopHbIe pabOTHI IPOBOASATCS B CIICIHATM3NPOBaHHOM ayautopun (AB-4108), rue
pacnosIokeHs! TabopaTopHbIE YCTAHOBKU M 000pY/IOBaHHUE:!

- KUHETUKA IPaBUTAI[IOHHOTO OCAXKJICHHS,

- THIPOJMHAMUKA TICEBIO0KIKEHHOTO CJIOS;

- TEINIOOOMEH B TICEBJI00KMKEHHOM CJIOE;

- TETUTOOOMEH MEXy CHCTEMaMHt Map-KHUIKOCTb, )KUKOCTh-Ta3.

- TUJIPOAMHAMUKA HACAJ0YHbIX KOJIOHH;

- THIPOAMHAMUKA Tapelb4aThIX KOJOHH;

- TEII0-MAacCOOOMEH Ha KOHTAKTHBIX YCTPOWCTBAX KOJIOHHBIX allaparoB;


https://urait.ru/bcode/515341
https://urait.ru/bcode/515193
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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- UCCIIEJOBAHUE ITIpoLecCa SKCTPAKIIUHU,
- UCCJICAOBAaHUC IIpoLecca KOHBECKTHUBHOMU CYIIKH MaTCpUajioB.

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIAUHA

6.1 MeToanyeckue peKOMEHIAIUM /I MPENoAaBaTeIsl 0 OPraHNu3aluu
o0yueHus

OCHOBHBIM TpeOOBaHMEM K MPENOAABAHUIO JUCLUIUIMHBI SIBJISETCS TBOPYECKHUH,
IPOOJIEMHO-TMAIOTOBBII MTOAXO0/1, TO3BOJISIIOIIMN IIOBBICUTh UHTEPEC CTYACHTOB K COACPKAHUIO
y4eOHOro MaTepuaia.

OcHoBHast popMa N3yYEHUS U 3aKPEIUICHHUS 3HAHUH TI0 ATOM IUCIHUILTMHE — JICKIIMOHHAS,
naboparopHas U npaktudeckas. [IpernogaBarens 10KeH OCIEI0BATENBHO BBIUUTATh CTYIE€HTAM
psn JeKUMid, B XOA€ KOTOPBIX CIIEAYET COCPENOTOYHUTh BHMMAHHE Ha KIIIOUEBBIX MOMEHTaX
KOHKPETHOI'0 TEOPETUYECKOI0 MaTepuaja, a TakKe OpraHM30BaTh IPOBEIACHHME MPAKTUYECKUX
3aHATUM TakuM 00pa3oM, YTOOBI AKTUBU3UPOBAaTh MBILIUIEHHE CTYAEHTOB, CTUMYJIMPOBATh
CaMOCTOSITENIbHOE H3BJICYCHHE HEOOXOAMMON WHGOpMAUKd W3 PA3IUYHBIX HCTOYHHKOB,
CPaBHUTENBHBI aHaIM3 METOJOB pELICHUH, COINOCTAaBJIEHHE MOJYYEHHBIX pe3y/bTaToB,
(GOpMyYITHPOBKY M apryMEHTAII0 COOCTBEHHBIX B3TJISIIOB HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY yueOHBIX 3aHATUH O AMCLUILIMHE COCTABIIIOT JEeKIMU. B mpouecce oOyueHus
CTYACHTOB UCTIOIB3YIOTCS pa3IMYHbIC BHJIBI yIEOHBIX 3aHATHH (AyAUTOPHBIX U BHEAYTUTOPHBIX):
JIEKIMH, CEMUHApPCKUE 3aHATHS, 1a00opaTopHble pabOThl KOHCYIbTALUU U T.1. Ha nepBoM 3aHsATHH
10 TaHHOW Y4eOHO! TUCIHILTMHE HEOOXOJMMO 03HAKOMHTD CTY/IEHTOB C OPSAKOM €€ H3y4CeHHUS,
PACKpBITh MECTO U POJIb JUCLHUIUIMHBI B CUCTEME HayK, €€ MPAaKTUYECKOe 3HaUYeHHE, JOBECTH 10
CTYJEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

ITpu moAroToBKe K JEKIMOHHBIM 3aHATHUAM 10 Kypcy HEOOXOJIMMO MpOoIyMaTh IJIaH €ro
IPOBEJCHUS, O3HAKOMHUTbCSI C HOBMHKAMHU Y4e€OHOM M METOAMYECKOH JMTepaTypsl,
nyOJIMKaUsAMH EPHOANYECKON NeyaTH M0 TeMe JIEKIIMOHHOTO 3aHsTHUs, ONPENeNIUTh CPeACcTBa
MaTepUaIbHO-TEXHUYECKOT0 00eCneueH s JIEKIIMOHHOTO 3aHATUS U MOPSIIOK WX UCIOJIB30BaHUS
B XOJI€ YTEHUS JIEKIIMH. Y TOYHUTH IIJIaH MPOBEACHUS TPAKTUYECKOTO 3aHATHUS 110 TEME JIEKIIUH.

B xozie 1eKIIMOHHOTO 3aHATHUS IPENoAaBaTesb JOJKEH Ha3BaTh TeMY, yueOHbIE BOIIPOCHI,
03HAKOMUTB CTYJIEHTOB C [IEPEYHEM OCHOBHOM U JIOTIOJTHUTEIBLHOM JIUTEPATYPHI 110 TEME 3aHATHS.

Jlexuuio cienyeT HauMHATh, TOJBKO YETKO O0O3HAYMB €€ XapakTep, TEMY M KpYyr Tex
BOIIPOCOB, KOTOPHIE B €€ X0/1€ OyAYT pacCMOTPEHbI. B OCHOBHOH 4acTH JIEKIIMHU CIIeIyeT PaCKpPhITh
coJlep’)kaHuE y4eOHBIX BOINPOCOB, AKIEHTUPOBATh BHMMAHME CTYJIEHTOB HAa OCHOBHBIX
KaTeropusx, SBJICHUAX U Mpoleccax, OCOOEHHOCTSIX UX MpoTekaHus. IIpuBoaWTH mpuMeEpHI.
3aaBaTh 110 X0y U3JI0XKEHUS JIEKIIMOHHOTO MaTeprasa BOIPOChl 1 CaMOMY JlaBaTh Ha HUX OTBET.
OT0 cnocoOCTBYET aKTMBHM3AllMUM MBICIUTENBHOW JEATEIbHOCTH CTYACHTOB, MOBBIIMIEHUIO HMX
BHUMaHUsi M MHTEpeca K MaTepuaiy JeKIUH, ee cojepkaHuio. llpermomaBarens 1oiKeH
PYKOBOJIUTH pabOTOM  CTYyIEHTOB IO KOHCHEKTHPOBAHMIO JIEKIIMOHHOTO  Marepuaa,
NOYEPKUBATh HEOOXOJUMOCTh OTPaKEHUS B KOHCIEKTAaX OCHOBHBIX IOJIOKEHHH H3ydaeMoil
TEMBI.

B 3akmrounTensHOM 4YacTH JIEKIMM HEOOXOAWMO CPOpPMYIUPOBATH OOILIME BHIBOJBI 110
TEMe, PacKphIBAIOIIUE COAEP)KaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIeKIUH. OOBIBUTH IJIaH
OUYEpEeIHOTO CEMUHAPCKOr0 MM JIAOOpaTOpPHOIrO 3aHATHS, JaTh KpaTKUE PEKOMEHIAIUHU I10
MOJTOTOBKE CTYAEHTOB K CEMMHapy MM jabopaTopHoil pabore. Onpenenuts MECTO U BpeMs
KOHCYJIbTAIIMH CTYI€HTaM I10 BOIIPOCaM 00CYX AaeMOM TEMBI.

Lenp mpakTHyeckux M Ja0OpAaTOPHBIX 3aHATHH — OOECIEeYUTbh KOHTPOJb YCBOCHUS
yueOHOro Marepuaja CTyJ€HTaMH, paclIMpeHue W yriayOieHue 3HAHUU, MOJYyYeHHBIX UMU Ha
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JEKIHUSIX M B XOJ€ CaMOCTOSTENbHOW paboThl. [loBwimeHne 3PpGEeKTHBHOCTH MPaKTUYECKHUX
3aHITHIA JOCTUTAETCS TIOCPEACTBOM CO3JIaHUS TBOPYECKOW OOCTAHOBKHM, pacroJiararolien
CTYJICHTOB K BBICKa3bIBAHHIO COOCTBEHHBIX B3TJIAIOB U CYXXIEHHUH 1O 00CYKIaeMbIM BOIIPOCaM,
JKEJIAHUIO Y CTYAICHTOB TIOPabOTaTh Y JOCKH MPH PEIICHUHU 33]1a4.

[Tocne kaxmoro JIEKIMOHHOTO, Ja0OpaTOPHOTO M MPAKTUUECKOTO 3aHITHS ClejaTh
COOTBETCTBYIOLIYIO 3aIIUCh B KYypHAJIaX YYETa [MOCEIAEMOCTH 3aHITUN CTYJAEHTAMHU, BBISICHUTD Y
CTapOCT YYEOHBIX TPYIIT MIPUYUHBI OTCYTCTBHUS CTYJACHTOB Ha 3aHATHX. [[pOBOAUTH IpyIIIOBHIE
Y WHJIMBUYyaJIbHbIE KOHCYJIBTALMHU CTYIEHTOB IO BOIIPOCaM, BOSHUKAIOIINM Y CTYJIEHTOB B X0OJI€
WX TIOJTOTOBKM K TEKYIIEH M TPOMEXKYTOYHOM aTTecTaluu 10 Yy4eOHOH JMCIHIUIUHE,
PEKOMEHIOBATh B TIOMOIIb YUE€OHBIC U IPYTUE MATEPUAIIBI, & TAKXKE CIIPABOYHYIO JINTEPATYPY.

Or1eHKa BBICTABIISIETCS TIPETIOIaBaTeIeM U OOBSBIISICTCS TIOCIIE OTBETA.

[IpenonaBarens, NPUHUMAKOIIMN 3a4E€T WM 3K3aMEH, JUYHO HECET OTBETCTBEHHOCTH 3a
MPaBWJILHOCTD BHICTABJIICHUS OLICHKH.

6.2 MeTonnyeckue yKazaHus 1Jisl 00y4aoLHXCs M0 OCBOEHHIO
AMCHUTITHHBI

Pabora cryneHTa HampaBieHa Ha:

. U3y4eHHE TEOPETUYECKOr0 MaTepuana, IMOATOTOBKA K MPAKTUUYECKUM 3aHSITHUSM,
71a00PAaTOPHBIX 3aHATUSM U BBINOJIHEHHUE TPAKTUUYECKUX Pa0OT U 1a00paTOpHBIX paldoT.
. HOJrOTOBKA u BBITIOJIHEHHE TECTUPOBAHUS C UCIIO0JIb30BaHUEM

0011e00pa30BaTEILHOrO MOopTaa.

CamocrodrenbHas padoTa CTyJIEHTOB IpeACTaBiIseT co0oi BaxkHENIIee 3BeHO yueOHOro
mporecca, 03 TMPaBUIBLHOW OpraHW3allMM KOTOPOTO OOYYarOMIMiCS HE MOXET OBITh
BBICOKOKBAJIN(DPUITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOKEeH TOMHUTb, YTO HAUYMHATh CAMOCTOSATEIbHBIE 3aHITHS CIEAYET C IIEPBOTO
CeMecCTpa U MIPOBOIUTH UX peryssipHo. OUeHb BayKHO MPHIIOKUTh MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C TOJHON HATPY3KOM C MEPBOTO JTHSI.

He cnenyer otkiaapiBaTh paboTy H3-3a HEpabOYero HACTPOCHMS WM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHue HyxHO co3aaBaTh camoMy. [loHrnMaHne He00X0IMMOCTH BBITTOJIHEHUS
paboThl, 3HAHUE 11T, OCMBICIIEHUE MEPCIIEKTUBbI OJIarONpPUATHO BIHMSIOT HA HACTPOECHHE.

Kaxxapii cTy1eHT JOHKEH caM IJIaHUPOBATh CBOKO CaMOCTOSITENIbHYIO Pa0OTy, UCXOS U3
CBOMX BO3MOXKHOCTEH M MPHOPUTETOB. DTO CTUMYJHUPYET BBINOJIHEHUE paboThl, co3aaeT Oonee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOI'€ MOJIOKHUTEIBHO CKa3bIBa€TCA HA YCBOEHUHU MaTepHaa.

BaxHo mosiHee yuecTb 0OCTOATENBCTBA CBOEH pabOThI, YSICHUTh, YTO SIBIISIETCS TJIaBHBIM
Ha JIaHHOM 3Tarle, KaKylo MOCJIeJ0BATEIbHOCTh Pa0OTHI BEIOPATh, YTOOBI BBHIITOJIHUTE €€ JIy4lle U
C HaMMEHBILIUMHU 3aTpaTaMu BPEMEHH U SHEPTUH.

JIst TI0I0TBOPHOHM pabOThl HEMATOBAXKHOE 3HAUYECHHE MMEET 00CTaHOBKA, OpraHU3aIlus
pabouero mecta. Hy>kHO 100UTBCSI, 4TOOBI MECTO pabOTHI O BO3MOKHOCTU OBIJIO MTOCTOSIHHBIM.
PaboTa Ha NpUBBHIYHOM MecTe JieNaeT ee boee mIoA0TBOPHOM. [IpoyKTUBHOCTE pabOThI 3aBUCUT
OT MPaBWJILHOTO YePEeOBaHUS TpyJAa U OTAbIXa. [ToaToMy Kax/ble yac WM J1Ba CIEAyeT JenaTh
nepepblB Ha 10-15 mMuHyT. BBIXOIHBIE AHM JIydllle NMOCBATUTH AKTUBHOMY OTIBIXY, 3aHATHSIM
CIIOPTOM, IpOTYJKaMHU Ha CBEXEM BO3Ayxe M T.A. Jlake MNepeKiroueHue ¢ OJHOIO BHJIA
YMCTBEHHOW pabOTHI Ha PYTOH MOXKET CITYKHTh aKTUBHBIM OT/IBIXOM.

CTyneHT JOMKEH IMOMHHUTB, YTO B Ipolecce OOY4YEeHHs BaXXHEWUIIYI0 pOJb HIpaeT
camocrosiTenbHas pabora ¢ kHUroil. Hayuutbcst paboraTh ¢ KHUTOM — BaKHeHIIas 3ajaua
cryaenTa. be3 aToro HaBblka OyeT Upe3BbIUANHO TPYAHO M3ydaTh NMPOTPaMMHBIN Marepual, u
MHOT'O BpeMeHH OyJleT MOTpayeHo HepalunoHalbHO. PaboTa ¢ KHUTOM CKIIaJbIBaeTCs U3 YMEHUs
noo0paTh HeOOXOAMMbIE KHUTH, pa3o0paTbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIaBHOE,
YCBOUTb U IPUMEHHUTH Ha NPAKTHKE.
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7. ®oH/1 O1IEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJS U OLIEHNBAHUA Pe3yIbTATOB 00y4eHH s

Jlo natel mpoBeAeHUS MPOMEKYTOYHOW aTTecTaly CTYIACHT JOJDKEH BBIIOJHUTH BCE
paboThl, MpeayCMOTPEHHBbIE HacToAlel paboyeil mnporpaMmoil aucuuIUIMHBL. [lepedeHb
00s13aTeIbHBIX PadoT U (hopMa OTYCTHOCTH MPECTABICHBI B TAOIHIIE.

[Tepeuens 00s3aTeNbHBIX PAa0OT, BBIIOJHSAEMBIX B TEUEHHE CEMECTpa IO UCIUILIMHE
«IIpouecchl 1 anmapaTbl XMMUYECKOM TEXHOIOTUN

Bun paGotsr @dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
JIaGopartopHbie [Tepen naboparopHbiMu paboTamMu: MPOBEPKa KypHaa 1abopaToOpHbBIX
paGoThI paboT Ha mpeAMeT MOATrOTOBKHM K JabopaTOpHOH padoTe, yCTHBIN

OTIPOC O MPEAMETE U MOPSIKE UCCICTOBAHHUS.
[Toce nabGoparopHoii pabOTHI: OQGOPMIICHHBIH OTYET (KypHaN)
J1a00paTOPHBIX PabOT, 3aIIMTa JJA0OPATOPHBIX PAOOT C OIEHKOM.
TectupoBanue OneHka B COOTBETCTBUM CO IIKaJION B MyHKTE 7.2.2.

(mpomexxyTouHOE U

HUTOTOBOE)

7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHs

7.2.1. lllkana oueHNBaHUs JIAaOOPATOPHBIX padoT

[IIxana oneHnBaHUs Onucanue

OtnuyHO Bremonnenst  Bce  TpeOoBaHHS 1O  OQOpPMIICHHIO  KypHala
mabopaTOPHBIX pabOT: Ha3BaHUE PAOOTHI, KPaTKas 3aMiCh JIEMEHTOB
TEOpUH,  1eTb  paboThl, cXeMa  yCTaHOBKH,  TaOnHIa

AKCTIEPUMEHTAIBHBIX U PACUETHBIX BEITMUNH, TPAQHUKHN 3aBUCUIMOCTEH
C HAHECEHHbIMM OHKCIEPUMEHTAJbHBIMM  JaHHbIMH. CTyIeHT
NPaBUIHHO OTBEYAET HA BOIIPOCHI IS CAMOKOHTPOJIS, IPUBEICHHBIE
B Kax10il nmabopatopHoil pabote. Ha pomonHuTeNnbHBIE BONPOCHI
CTYACHT JIaeT NMPaBHJIbHBIC OTBETHI.

Xopo11o Beimonnensl  Bce  TpeOoBaHHMsS 1O  O(QOPMIIEHHIO  KypHaia
mabopaTOpHBIX PabOT, HO NOMYIIEHb HE3HAYUTEIIbHBIC HEIOYETHI.
CryneHT npaBUWIIBHO OTBEYAET HA BOIPOCHI JUIs CaMOKOHTpouts. [Ipu
OTBETaX Ha JIOMIOJHUTEIBHBIE BONPOCH CTYICHT JIOIYCKaeT
HE3HAYUTEJIbHbIE OITMOKM WJIM HETIOJIHbIE OTBETHI.

Y 10BIETBOPUTEITBEHO Nmerorcst HenoueTsl B 0OPMIIEHUH KypHaJIa 1abopaTopHBIX padoT.
CrTyneHT [OMycKaeT HE3HAYUTeJIbHbIE OMIMOKM MpHU OTBETax Ha
BOTIPOCHl JUII CAaMOKOHTPOJISI W 3aTPYAHSAETCS OTBETHTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

HeynosnerBopurenbHo | IMeloTCsi CyleCTBEHHBIE HEIOYEThH B OQOPMIIECHHM >KypHasa
nabopaTopHbIX padboT. CTyIEeHT J0IMyCKaeT OMMUOKH MPH OTBETaxX Ha
BONPOCHI JUIsl CAMOKOHTPOJSI M HE MOXET OTBETUTh Ha
JIOTIOJTHUTEIILHBIE BOITPOCHI.
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7.2.2. llIkajia oueHMBAHNUSI TECTUPOBAHMS

Pe3yanaT TECTUPOBaHUA OLUCHHUBACTCA 10 HpOHCHTHOﬁ IKaJIC OLICHKH.

Orenka KomngecTBo npaBuiIbHBIX OTBETOB
OTIINYHO ot 86% 1o 100%
XOpOIIO ot 73% 1o 85%
YAOBJIETBOPUTEIHLHO ot 60% 10 72%

HEYJIOBJICTBOPUTEIHHO 40% u MeHee paBUIIHHBIX OTBETOB

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Tekymmii KOHTPOJIb
7.3.1.1. Tpe6oBanusi kK 0pOPMIICHUIO KYPHAJIA JIA00PATOPHBIX padoT

[TonroroBka k 1a00pPaTOPHON paboTe AOKHA COMIEPIKATH:
1. HazBanue nabopaTopHoii pabOTHI.
2. lens mabopaTopHO pabOTEHI.
3. Kparkuii KOHCIIEKT TEOPETHUECKOM YacTH C PaCYCTHBIMH (popMyiamMH.
4. PUCyHKHM CX€M YCTaHOBOK M OCHOBHBIX allaparos.
5. TTopsitoK BBITIOJHEHUS JIAOOPATOPHBIX PaboT.
6. TaOmuip! U1 3aHECEHUS DKCIIEPUMEHTAIbHBIX JTaHHBIX.

[TonroroBka Kk 3amure J1adbopaTopHON paboTe TOJIKHA COAEePKAaTh:
1. Pac4eTsl O SKCNIEPUMEHTAIbHBIM JaHHBIM.
2. Tabnu1el ¢ pe3yapTaTaMH dKCIIEPUMEHTAIbHBIX U PACUETHBIX JTAHHBIX.
3. I'padpuueckoe npeacTaBieHne 3KCIEPUMEHTAIBHBIX JTAHHBIX.
4. BbIBo/1bI IO TPOBEEHHOMY HCCIIE0OBAHUIO MPOIIECCa.
5. OTBeTHI Ha BONPOCHI 1JI1 CAMOKOHTPOJIS.

7.3.1.2. Bonpochl IUisi HOATOTOBKH K 3JIEKTPOHHOMY TECTHPOBAHHIO (IK3aMeHY)
O0mme BONpockI

1. UYro nexuT B OCHOBE KJIaCCU(UKAIINHA XUMHKO-TEXHOJIOTHIECKIX MPOIECCOB?

2. KakoBa ¢popmMynupoBKa OCHOBHOTO KHHETHYECKOTO 3aKOHA?

3. B uém 3akirodaercs CylIHOCTb MEPHOJNUECKUX U HETPEPHIBHBIX MPOIECCOB?

4, B uéM COCTOAT OCHOBHBIE OCOOEHHOCTH MOJENEH IIOJHOTO BBITECHEHUS M IIOJHOIO
CMCIICHHS?

5. Ha ocHOBaHWMM KaKuUX 3aKOHOB 3allMCHIBAIOTCS YPAaBHCHHS MaTepUAIBHOTO M
HHEPreTUYecKoro 0ajaHcon?

6. UTO BXOIUT B YCIIOBHS OJHO3HAYHOCTH?

7. Kaxkue mporiecchl Ha3bIBAIOTCS MOI0OHBIMU?

8. Kaxwue xputepuu o100 ABISIOTCS ONMPEACTIICMbIME?

9. Kakyro ponb urpaet Teopus moJo0usl B UCCIIEOBAHUH TEXHOJIOTHUECKUX MPOIIECCOB?

Bonpocs! mo ruipoMexaHH4eCKHUM NpoLeccam
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10. Kakue mpouecchl BKIOYaeT B ce0d THUIPOMEXaHMYECKHE IPOLECChl XHMHYECKOM

TEXHOJIOTHH?

11. Yro sBiseTCS NBMKYIICH CHIION THAPOMEXaHUYECKUX MPOIECCOB?

12. Kakwue kpuTepuu BXOJAT B KpUTEPHAIILHOE YpaBHEHHE, SKBUBAJICHTHOE YpaBHeHHIO HaBbe-

Croxkca?

13. Kakwue KpuTepun ruIpOMEXaHUIeCKOro MOI00Us CYIECTBYIOT?

14. B uém pusnueckuii CMBICT THIPOMEXAHHYECKUX KPUTEPUEB MO100MsI?

15. Kakue HEOTHOPOAHBIE CUCTEMBI CYIIECTBYIOT?

16. Kakue cuibl y4HUTHIBAIOTCS B YPAaBHEHHHM TPAaBUTAMOHHOIO OCAXICHUS OJUHOYHOM

YacTHUIIbI?

17. Kakue (hakTopbl BIUSIOT Ha CKOPOCTh IPABUTALIMOHHOTO OCAKJICHUS OJMHOYHON YaCTUIIbI?

18. Kakumu KpUTEPHSIMH ITOO00MS OMTUCHIBACTCS MPOIIECC TPABUTAIMOHHOTO OCAXICHUS?

19. B mnone kakux (U3MUECKUX CHJI MOXKHO TPOBECTH THAPOMEXAaHWYECKHIl mpolecc

OCAXKICHUS?

20. B Kakux TEeXHOJOTHYECKHX PEKHMMax MOXKHO OCYHIeCTBIATH (uuibTpoBanue? IlpuBenute

npuMepsl QUITBTPOB, pa0OTAIOIINX B 3TUX PEKUMAX.

21. UYrto obecrnieunBacT pexKUM MOCTOSTHHOM CKOPOCTH (GUILTPOBaHUS B (PUIBTP-TIpeccax?

22. Kakum 00pa3oM co3aaéres mosie ICHTPOOSKHBIX CHUJI B IIUKJIOHE U IIEHTpU(yrax?

23. KakoB ¢u3nueckuii CMBICI IIEHTPOOEKHOTO (haKTOpa pa3aciieHUs ?

24. Kak ¥ BO CKOJBKO pa3 M3MEHHUTCS BEIMYMHA IICHTPOOSKHOTO (aKTopa pas3leicHHs MPH
YBEJIMUEHUH YaCTOTHI BpalIeHHs B JIBa pa3a?

25. B kaxoM cirydae mpuUMeHSETCS] MyJIbTUIIUKIOH?

26. KakoBbl OCHOBHBIE TPEUMYIIIECTBA U HEJAOCTATKHU TICEBJAOOKMKEHHOTO CI05?

27. KakoBa ¢pusndeckas MprUUMHA MIEPEX0/1a HEMOABIKHOTO CJIOSl TBEPABIX 3€PHHUCTHIX YACTHII
B MICEBI00KIKEHHOE COCTOSIHUE?

28. Uro mpeacTaBiseT cOOOW KpUBas TICEBIO0KIKESHUS?

29. YeM 0OBSCHSETCS MOCTOSTHCTBO COMPOTUBIICHUS CIIOS TIPU PEKUME TICEBAOOKMKEHUS?

30. Kakum o6pa3om ompeensercs CKOpOCTh Hadaia MCEBI00KIKECHHUS?

31. [ns pa3neneHus: KaKUX JUCTIEPCHBIX CHCTEM MPUMEHSIOT MPOIIECC DIIEKTPOOCAKICHUS?

32. Kakue BUBI HOHU3AIHNH CYIIECTBYIOT?

33. IloueMy BO3HHMKaET pa3ps y KOPOHUPYIOIIETO dIeKTpoaa?

34. TloyeMy KOPOHHPYIOIIHE AIEKTPOIBI B AIEKTPOPIILTPAX ACTAIOT OTPUIATCTLHBIME?

35. Jlng xakux 1ejeil B TeXHOJOTHYECKHUX MpoIleccax MPUMEHSIOT EPeMEITNBAHUE B JKUIKUX
cpenax?

36. Kakue cmocoObl mepemMennBaHme B )KUAKUX CpeliaX CyIIeCTBYIOT?

37.  YT0 Takoe MHTEHCUBHOCTH U YPPEKTHUBHOCTDH MEPEMETTUBAHS?

38. Kakue ocHOBHBIE THUIIBI MEIIATIOK MPUMEHSIOTCS TPH MEXaHMUYECKOM TepeMeIIMBaHIH?

39. Ot KaKoro reoMeTpPUUYECKOTO pa3Mepa M B KaKOH CTEIEHU 3aBUCUT MOITHOCTh MEIIATKA?

BOHpOCl)I IO TEIVIOBBIM Ipoiueccam

40. Kakwue cymecTBYIOT ClIOCOOBI Tiepeauu Teruia’?

41. B 4éM COCTOUT pa3Inuue MEXy IePEHOCOM TEIUIOTH KOHBEKIIUEH 1 TeTJIONPOBOIHOCTHIO?

42, Kakue KpUTEpUH TOAOOWS WCIONB3YIOTCS JUISL OMHCAaHUS TIpollecca KOHBEKTHBHOTO
nepeHoca rernia?

43. B uém 3aximoyaercs mporecc Terionepeaadn’?

44, KaxkxoBa popMynupoBKa 3aKOHA TEIIONPOBOAHOCTH Dypbe?

45. Ot xakux (GaxkTopoB 3aBUCUT KOAIDPHUITMEHT TETIIONPOBOTHOCTH?

46. KaxkoBa popMynupoBKa 3akoHa TerutooTaadn HerotoHa?

47. Ot kakux GaKTOpOB 3aBUCUT KOAPPHUIIUEHT TEIUIOOTAAYH?

48. Kakum 00pa3oM pacCUUTHIBACTCS MMOBEPXHOCTh TEINIOOOMEHA TeTI0O0OMEHHUKA?
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49. Tlouemy aJig HarpeBa 4acTO MCIIOJIb3YETCSl HACKIIICHHBIA BOSIHOM map?

50. B ammapaTax Kakoro Tuma OCyIIECTBIISIETCSI HArpEeBaHUE OCTPBIM apom?

51. B ammapaTtax Kakoro THIla OCYLIECTBJISIETCS HArpeBaHUe IIIyXUM napom?

52.  Uro moHMMAaETCs MO/ «KECTKMMM» YCIIOBHSIMH Harpena?

53. Ilouemy HarpeBaHHe OXJIAK/IAIOIICH BOJIbI B TEIJIO0OOMEHHHKE J0ITycKaeTcst He 6omee 60 0

c?

54. Kakwue cmocoObl KOHJICHCAIIUH TPUMEHSIOT B TEXHUKE?

55. Kakoii cnoco0 MOBEpXHOCTHON KOHICHCAIIMM — KareJbHas WM IUIGHOYHas — Hambolee
s dexTuBeH u nmoyemy?

56. U3 kakux ciaraeMbIX CKJIQJIbIBAETCS BBICOTA OApOMETPUUYECKON TPYOBI?

57. UYto Takoe mpoIiecc BuIMMapuBaHus?

58. C kakoil 1enpl0 B TPEIONIMX KaMepax BBIMAPHBIX AallapaTroB CO3/ACTCS IUPKYISALUSL

pactBopa?

59.  C kaxoii enpI0 CO3/1al0TCSI MHOTOKOPITYCHBIE BBITIAPHBIE armapaThl?

60. Kaxum o6pa3om onpenensiercst o01as pa3HOCTh TEMIIEPATyp B Mpolieccax BbIapUBaHUs?

61. Kak ompenensiercs moyie3Hasi pa3HOCTh TEMIIEPATYpP B MPOLIECCAX BHITAPUBAHUS?

62. Kaxue remnepaTypHble OTEpH HAOIIOAIOTCS IPU BbITAPUBAHUU?

63. Kakum o00pa3oM omnpeAensioTcs NpeaebHOe M pPalMOHAIBHOE YHCIO KOPILyCOB B
yCTaHOBKaX MHOT'OKPaTHOT'O BbIIIapUBaHU?

64. KakoBa 11ei1bp MpuMEHEHHs] KOHICHCATOOTBOTIMKOB?

Bonpocsl mo MmaccooOMeHHBIM Mpoleccam

65. Uro sBisieTcs IBMKYIIEH CHIIOW MacCOOOMEHHBIX MPOIIECCOB?

66. C kakoii 1esblo0 MOIU(PHUIHUPYETCSI OCHOBHOE YpaBHEHUE Maccolepeadn?

67. Kaxue 3aKOHBI ONMMCHIBAIOT PABHOBECHE B CHCTEMAX KHUIKOCTb-Ta3 U )KHUJIKOCTh-TIap?

68. Kax ¢popmynupyercs nepsblii 3akoH Puxa?

69. Ot vero 3aBUCUT KOXPPHUIIMEHT MOJIEKYISIpHOH tuddy3un?

70. Kax ¢popmynupyercs 3akoH Maccootaaun Lllykapesa?

71. Ot yero 3aBUCUT KOI(DPHUITUEHT MACCOOTIAUH?

72. UYem oTamnuaercs MaccooTAaya OT Maccolepeaauun?

73. Kaxue kpuTepuu 1mogodus ONMMUCHIBAIOT MPOIIECCH MaccOOOMeHa?

74. Kaxum o6pa3oM omnpenensiercs ABWXKYIIas Cuila Maccornepenauu?

75. B dem oTiamure xeMocopOIuu oT puznueckon abcopOorum?

76. Kaxue ycnoBus HHTEHCU(UIMPYIOT Ipoliecc abcopOormn?

77. YeM xapakrepu3yercs TOUKa azeoTpona?

78. Uro Takoe (yierMoBoe 4nucio?

79. Kak BiusieT pyierMoBO€ YHCIIO HAa JHAMETP, BBICOTY U Pa0OUYHii 00BEM PEKTHUHUKAITHOHHON
KOJIOHHBI?

80. Kaxosa aBrmxymas cuja rmporecca peKTu(GUKauy Mpu MUHUMAITEHOM ()JIETMOBOM YHce?

81. KaxoBo Ha3HaueHHE HACAIKU B KOJIOHHOM amnmaparype?

82. Kakume ruapoaHAMUYECKHE PEXHMBlI pPEATH3YIOTCS B HACAJOYHBIX MacCOOOMEHHBIX
anmaparax B 3aBHCHUMOCTH OT CKOPOCTH ra3za?

83. W3 kakux ciiaraeMbIX CKJIQJBIBACTCS CONMPOTUBIICHUE TapEIb4aTON KOJIOHHBI?

84. Ot yero 3aBUCUT KOAPPHUIIMEHT MACCOIIPOBOTHOCTH?

85. Kakwue crmocoObl )KUAKOCTHOM SKCTPAKIIUN CYIIECCTBYIOT?

86. Kaxwue cymecTByIOT BH/IbI CBA3M Baru B Matepuaine?

87. B uéwm cocTosT pa3nnyusi MEXy KOHBEKTUBHON M KOHAYKTHBHOW CYIIIKOH?

88. IlepeuncnuTe OCHOBHBIE TAPAMETPHI BIAXKHOTO BO3yXa KaK CYIIMJIBHOTO areHTa?

89. B uem otnmuue | u |l nepuona cymku?
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90. B kakux ciydasx Ieecoo0pa3sHO MPUMEHEHHE CYIIUJIOK C YaCTHUYHOM perupKyssiueit
CYLIMJIBHOTO areHra’?

91. B u4em oTiMYHMEe TMHAMHYECKOW OT CTATUHYECKON aKTUBHOCTHU ajcopOeHTa’?

92. Kaxkue mapaMeTpsl Iporecca aJcopOnu CBA3bIBaeT MEXIy co0oi ypaBaenue [1lumosa?

93. KakoBa 001acTh MPUMEHEHHS HOHOOOMEHHBIX ITPOIIECCOB?

94. Kakue oCHOBHBIE CTIOCOOBI KPUCTAUTU3AIMH CYIIECTBYIOT?

95. B 4em cyTh H30THIPUYECCKON KPUCTAILTU3AINH?

96. B uéwm 3akimrodaercs CymHOCTh Mpoiecca MEMOPaHHOTO pa3/ieiieHuUs?

97. KakoBa 001acTh MPUMEHEHHS MEMOPAHHBIX TPOIIECCOB?

98. Uro Takoe mporecc oopaTHOro ocMoca?

99. Kakue ocCHOBHbBIE TUIIBI MEMOPaHHBIX aNIapaToB CYIIECTBYIOT?

7.3.2. [IpoMe:xkyTOUHAS] ATTECTAIUA

[Tpumepsl S3K3aMEHAIIMOHHBIX OUIIETOB
MUHHMCTEPCTBO OBPA30BAHUS M HAYKH POCCUICKO# ®EJIEPALIN

OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXIEHUE BBICIIET'O OBPA3SOBAHI S

«MOCKOBCKHMU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

Wucruryt/daxynsrer XTub, kadeapa\uentp AXT
Jucunmmza [poyeccyl u annapamvl XuMuyecKou mexHonocuu
Oo6pasoBarenpHas nporpamma 20.03.01

Kypc 3, cemectp 5

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1.  VYpaBHeHmHe IBIXEHHS BS3KON HeCokMMaeMoi xkunkoctu (ypaBHeHue HaBbe-CTokca).
ITpocroe BemmapuBanne. PU3NKO-XUMHUYECKHE OCHOBBI ITPOLIECCa.
3. Qunsrpyromas neHTpudyra.

N

3amaua

Omnpenenutb MacCOBBIN U 0OBEMHBINA PACXO]l OCBETIICHHOMN JKUIKOCTH M OCaJiKa MpH
orcrauBanuud 100 T/4u BOAHON cycneH3uu, conepxkamed 5% wmacc. 4YacTHIl Tecka ¢
WI0THOCTBIO 2600 Kr/M°. Konuenrpanus gactuil B ocajike 60% Macc, OCBETIIEHHAs KUIKOCTh
HE COJICPKUT TBEP/IBIX YACTHII.

YTBepxkaeHO Ha 3acefiaHun Kadeapel  « » 20 T., IpoTokon Ne

3aB. kadenpoit (IUPEKTOp LEHTPA) / I1.C. I'poMOBBIX /

MUHUCTEPCTBO OBPA3OBAHU S Y HAYKH POCCUMCKOM ®EIEPALINA
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OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIHIET'O OBPA3OBAHI S

«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

Wucrturyt/daxynster XTub, kapenpaliiearp MAXT
Jucunnimna Ilpoyeccol u annapamol XumuyuecKoii mexnonozuu
O6pazoBarensHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. TlceBnooXIKeHHE TBEPIOrO 3€pPHUCTOrO marepuana. OmpeneneHne CKOPOCTH Havaja
TMICEBIO0KIKEHHSL.

MarepuaibHbIi U TEIUIOBO# OaJaHChl IPOCTOTO BHIITAPHBAHUSL.

3. DraexTpoduibTp.

no

3amaua

JIBIMOBBIE Ta3bl 00ECITBUTUBAIOTCS B ITBUICOCAIUTEIFHON KaMepe, UMEIOIICH TrabapuThI
L = 4 M, mupuny B = 3,2 M. Pacxon rasa V = 750 m%/u, nmnotnocTs Taza p. = 0,675 kr/m®,
KHMHEMaTU4eCcKas BA3KOCTh L = 45,8-10° m%/c. OnpenenuTb MUHUMAJIBHBIN pa3Mep 4acTHIIL,

KOTOpBIE OJTHOCTBIO OYIyT OCakaaThesl B Kamepe. IlmoTHOCTS acTHil pr= 1650 kr/me.

YTBepXkIeHO Ha 3acelaHu Kadeapel  « » 20 T., TpoTokon Ne

3aB. kadenpoit (IUPEKTOp LEHTPA) / I1.C. FDOMOBBIX/

MWHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUCKOM ®EJIEPALIN
OEJJEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXJEHUE BbICIIET'O OBPA3SOBAHI S

«MOCKOBCKHWH MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

Uucrturyt/dakymster XTub, kapenpalienrp MAXT
Jucnunnuna Ipoyeccot u annapamut Xumuueckoil mexuoiouu
Oo6pasosarenbHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 3
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1. OcHOBHbIE MOJOXKEHUS U MPAKTUYECKOE 3HAUCHUE TEOPUHU MO100US.

2. MarepuanbHbiii U TETIOBOM OajaHC KOHAEHCATOpa CMEILICHUS, pacueT AuamMeTpa
Y BBICOTBI OApOMETPUIECKOMN TPYOBHI.

3. ukmonnas ammaparypa.

3anaya
Onpenenuth MaccoBYIO MPOU3BOAUTEIHHOCTh MO CYCHEH3UH, (DUIBTPATy U OCAIKY
bunbpTpyromeld UeHTpU(PYrH MEePUOIUIECKOro ICHCTBHS 3a MUK (OIHY 3arpy3kKy) H
paccumMTaTh HEHTPOOSKHBIN (hakTop (akTop pazaencHus). Pazmepsl OapabaHa neHTpudyru:
muamerp 800 MM, BHyTpeHHU# amamerp Oopra 400 MM, Beicota 600 mm. [lnoTHOCTB
cycnemsun 1300 kr/m3. Cxopocth Bpamenus 800 06/muH. KoHuenTpamus TBepnoii Gassl B
cycnensuu 40% macc, BiaxxHocTb ocaaka 30% macc.

VY1BeprkaeHo Ha 3acenaHuu Kadeapsl  « » 20 r., IpOTOKOT Ne

3aB. kadeapoit (IUpeKTop LEeHTpa) / II.C. FDOMOBHX /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUICKOM ®EJIEPALIN
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE BBICIIET'O OBPA3OBAHI S

«MOCKOBCKHUM MOJJUTEXHUYECKAW YHUBEPCUTET»
(MOCKOBCKHWM MTOJINTEX)

Uucturyt/dakymsrer XTub, kadenpa\uentp MAXT
Hucuunnuna Ipoyeccot u annapampl XuMuuecKkoit mexuonozuu
Oo6pasoBarenpHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. MexaHuveckoe NepeMenTuBaHue XKUIKUX CPell. Y PAaBHCHHE [Tl ONPEICTICHIS MOIITHO-
CTH MEIIAJIKH.

2. HarpeBanme «ocCTpbIM» H «TIyXUM» mapoM. Cxema pacdera TETUIOOOMEHHUKA IS
HarpeBaHus «TIIYXHM» TapoM.

3. Orcroiinas nenTpudyra.

3agaua
JIBIMOBBIE Ta3bl 00ECITBUTUBAIOTCS B MTBLICOCATUTEIIBHON KaMepe, MMEIOIICH rabapuThI
L =4 m, mmpuny B = 3,2 m. Pacxoz raza V = 750 M®/u, kuHeMaTHuecKas BsI3KocTh v = 45,8-10°
® M%/c. OnpeienNTh MUHUMATBHBINA pa3Mep YacTHUII, KOTOPBIE MOTHOCTHIO OYIYT 0CaKIAThCS
B kamepe. [1moTHOCTS YacTui pr= 1650 kr/m’.
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VY1BeprkeHo Ha 3acegaHuy Kadeapsl « » 20 I., IpoToKOoT Ne

3aB. kadenpoit (IUPEKTOp LIEHTPA) / I1.C. FDOMOBBIX /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJIEPALINU
OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHUE BBICIHIET'O OBPA3OBAHI S

«MOCKOBCKHMU NOJIUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

Uucruryt/daxynsrer XTub, kadeapa\uentp AXT
JucunmimHa Ilpoyeccst u annapamol XumuyuecKoii mexHona02uu
O6pa3oarenpHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1.  Teopus mogoOusi: OCHOBHBIE MOJIOKEHUS U IPAKTUYECKOE 3HAUEHUE.

2. BrinapuBanue ¢ IpUMEHEHUEM TEILIOBOTO HACOCA.

3. TemnooOMEeHHHMKH ¢ KOMITEHCAIIMEH TEeMIIEPaTyPHBIX YUTMHEHHH.
3anada

Onpenenutb CperHIO MPOU3BOAUTENBHOCTh MO (QUIBTPATy PaMHOTO (QUILTP-
npecca, uMmeromero 40 pam pasmepom 1000x1000x40 MM kaxnas. KoHeuHoe naBieHue
dunsTpoBanus 6-10° ITa. ConpoTusnenue ¢punpTpyromeii neperopoaku Ry = 3-108 H-c/m*.
OtHomienne obObemMa ocaaka Kk o0bemy Quibtpata 0,2. Bpems mnpombiBKH U
BCIIOMOTaTeNbHbIX onepanuii 30 MUH.

YTBepkIeHO Ha 3aceflaHu Kaeapel  « » 20 I., IpOTOKOT Ne

3aB. xadenpoil (IUPEKTOp LEHTPa) / I1.C. FDOMOBBIX /

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOIM ®EIEPALIANA
OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BbICIIET'O OBPA3OBAHI S

«MOCKOBCKHH NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
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Uuctutyt/dakynsrer XTub, kadenpa\uentp MAXT
Jucuunnuna Ilpoyeccol u annapamol XumuuecKoii mexnonozuu
Ob6pa3oarenpHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Cxema mepuoanyYecK ACHCTBYIOIIEH peKTU(PUKAIMOHHON ycTaHOBKU. Paboume
JUHHUH TPOIIECCOB C MEPEMEHHBIM U TIOCTOSIHHBIM (hJIETMOBBIM YHCIIOM.

2. ®wusznueckas CyIMHOCTh IIpolecca ajxcopomumu. AnCopOeHTB. Y CIoBHS,
CIOCOOCTBYIOIIKE MTPOTEKAHUIO MPOIEcca aJcopOIu.

3. VYcrpoiicTBo U paboTa MHEBMATHUECKOM CYIIHIIKH.

3ajgaya
PaccunTtarh 4nciI0 eqUHUI] IEPEHOCa B MPoLiecce MPSAMOTOYHON a0CcopOLHU alleToHa
BOJIOW mpu ycinoBuH: xu = 0; yu = 0,06 kmonb/kmMojb. OTHomeHue morokos L/G = 2,
ypaBHEHHUE JIMHUU paBHOBecus yp = 1,5x; rae xx = 0,015 kMonIb/KMOJIB.

VY TBepikaeHO Ha 3aceaHnu Kadeapsl  « » 20 r., IpOTOKOJ No

3aB. kadenpoit (IUPEKTOp LIEHTpa) / I1.C. FDOMOBHX /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKHA POCCUMCKOM ®EJIEPALINUA
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJJUTEXHUYECKAW YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

Uuctutyt/dakynster XTub, kapeapa\uentp MAXT
Jucuunnuna Ilpoyeccol u annapamol Xumuueckoli mexHonozuu
Oo6pasosarenbHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. N3obpaxenue B aumarpamme H-X mporieccoB M3MEHEHHS MapaMeTpOB BIAXKHOTO
BO3/yXa: TEMIIEpaTypa, TOUKa POCHI, OXJIaKICHNUE, HarpeBaHUE, CMELIBaHHE.

2. TermoBoii 6ajtaHc Tporecca peKTU(DUKAIIHH.

3. Cxema u pabota abCOpOLIMOHHOM YCTaHOBKH HEMPEPHIBHOTO JCHCTBUSI.
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3agauda

Jna oskcTpakuuu O€H30HHOM KHCIOTHI M3 €€ BOJHOIO pacTBOpa OEH30J0M
UCIIONIB3YETCSl YUCTBIA PACTBOPHUTENh, KOTOPBIA HACHIIIACTCS 1O COJICPKAHUS B HEM
OenzoiiHoi kucnoThl Yy« = 0,003 kr/kr. HailTu 4ucino eauHuIl mepeHoca MpOTHBOTOYHOTO
npoiiecca SKCTPaAKIMK, ypaBHEHHE JTMHUU paBHOBecHs Vp = 1,25-x, otHomenue L/G = 0,5, a
xu = 0,012 xr/kr.

VYTBeprkeHo Ha 3acegaHuy Kadeapsl « » 20 r., IpoToKoa Ne

3aB. kadenpoit (IUPEKTOp LEHTPA) / II.C.T POMOBBIX /

MUHUCTEPCTBO OBPA3OBAHU S Y HAYKH POCCUMCKOM ®EJIEPAIINA
OEJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJEHUE BBICIIET'O OBPA3SOBAHIA

«MOCKOBCKHMI HOJII/ITEXHICIIIECKI/IIX YHUBEPCHUTET»
(MOCKOBCKHI IIOJIUTEX)

Uucturyt/dakynsrer XTub, kadenpa\uentp MMAXT
Hucuunnuna Ipoyeccot u annapampl XuMuuecKkoit mexHonozuu
Oo6pasoBarenpHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. PaBHOBecue B cucTteMax nap-xuakocTsb. uarpamma t-x-y u y-X.

2. [IpyHuMnManbHas cxema NpOoTUBOTOUHOM abcopOLnu U rpaduueckoe n300pakeHue
nporiecca.

3. Ancopbep HenmpepbIBHOTO JEMCTBUS C IBHXKYILUMCS CJIOEM aJIcOpOeHTa.

3agaua
[IpousBoauTenbHOCTh peKTU(UKAIMOHHOW KoMOoHHBI 1000 Kr/gac aucTHILIATA.
OnpenenuTh KOJIMYECTBO Mapa, MOCTYMAOLIEro B Jeduermarop, eciu pabouee ¢ierMoBoe
yncio R = 1.5Rmin. U3BecTHBI cocTaBel: ncxoqHoi cmeck — Xf= 30% (MOJ1.), TUCTHILIATA — Xp
=90% (Mo11.) 1 TIapa, paBHOBECHOTO C HCXOJIHOM cMechIo Yfp = 60% (Mod.).

VYTBep:keHO Ha 3aceJaHuH KaQeapsl « » 20 T., IpoToKoI No

3aB. xadenpoit (IUpeKTOp LEHTPa) /TI.C. FDOMOBBIX /
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJIEPALINH
OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXIEHUE BBICIHIET'O OBPA3SOBAHI S

«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

Wucrturyt/dakynster XTub, kapenpaliiearp MAXT
JucnurumHa IIpoyeccol u annapamut Xumuueckoil mexHoaozuu
Oo6pasoBarenbHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MaccooOmMen B cuctemax ©O0e3 TBepaoil ¢aszel. JuddepeHnuansHoe ypaBHEHHE
MOJIEKYJISIPHOM U KOHBEKTUBHON AUPPY3UH.

2. CxeMa mnepuOAMYECKH IEHCTBYIOMIEH pPEKTH(PUKALMOHHONW ycTaHOBKU. M300paxeHue
mpoiiecca B x - y auarpamme pu R=const.

3. YcTpoiicTBO U paboTa MHEBMATUYECKON CYIIUIIKH.

3amaua

Jlns sKCTpakuuu KoenHa U3 ero BOAHOI'O pacTBOpa XJIOPO(POPMOM HCHONIb3YyeTCs
YUCTBIN pacTBOpUTEND Vu = 0, KOTOPBIN HAChIIAETCA O COAEPKAHUS B HEM KOo(denHa yx =
0,00115kr/kr. HauanbHasi KOHIEHTpauus Ko()euHa B BOJHOM PAacTBOPE COCTaBISET Xy =
0,00175kr/kr BOABI. YpaBHEHHE JIMHUHM paBHOBecHs Vp = 4,66x, x.= 0,0005 kr/xr. Haiitu
CPEIHIOI0 JIBHXKYIIYIO CHITy IPOTUBOTOYHOIO NPOLIECCA IKCTPAKIIMH.

VTBepiKIeHO Ha 3acefannn Kadeapsl « » 20 r., IpOTOKOT Ne

3aB. xadenpoit (TUpEeKTOp LEHTPa) / I1.C. FDOMOBBIX /

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EIEPALIMNA
OEJJEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BBICIIET'O OBPA3OBAHI S

«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Uucrtutyt/dakynster XTub, kapeapa\uenrp MAXT
JucnurummnHa IIpoyeccot u annapamut Xumuueckoil mexHoaozuu
O6pazoBarensHas nporpamma 20.03.01
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Kypc 3 cemectp 5

3K3AMEHAIIMOHHBINA BUIET Ne 10

1. JIBuKymiass cujia MacCOOOMEHHOTO Ipoliecca MpH HEIWHEHHOW paBHOBECHOU
3aBUCUMOCTH. UHCII0 eJUHUIL] TIEpEeHoca.

2. Cymka ¢ 3aMKHYTOH IUPKYJISIUECH CYyIIMIIBHOTO areHTa.

3. VYcrpoiictBo M paboTa KOJOHHOIO 3KCTPAKTOpPA C CHUTYAThIMM TapelKaMu IpHU
JUCTIEPTUPOBAHHUHU TSDKEIION (pa3bl.

3agaua
[Tpon3BoaAUTENEHOCTS PEKTU(PUKAMOHHOM KOJIOHHBI paBHa 1000 Kr/4ac nucTuiiira.
OnpenenuTb KOJUYECTBO IMapa, MOCTyMAaroIero B jgeduermarop, eciu padoudee diaermonoe

yucio R = 1.5Rmin. I3BecTHBI cocTaBbl: HCX0qHOM cMecH — Xf= 30% (MOJ1.), TUCTUIUIATA — X,
=90% (Mo11.) 1 TIapa, paBHOBECHOT'O C HCXOJIHOM cMechIo Yfp = 60% (Mod1.).

VYTBepiK/ICHO Ha 3aceJaHuK KaQeapsl « » 20 T., IpoTOKOJI Ne

3aB. Kadenpoii (AUPEKTOp LEHTpa) / II.C.T POMOBBIX /




