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20 1) o




3

MOACHUTEJIBHASA 3AIINCKA
Lesap npenoxaBaHusi AMCHUILIMHBI M €€ 3a1a4M

[enp AMCUUIUIMHBI — MOATOTOBKA MHKEHEPOB-XUMHUKOB-TEXHOJIOTOB JJIA I10-
cienyromen ycnenrHo npodeccuoHaabHOM ASSTENbHOCTU 32 CUET MPUOOpeTeHuUs
3HaHWN B 00JIACTH OCHOBHBIX, HAMOOJIEE THIOBBIX IIPOIIECCOB U AIMIMApaTOB XUMU-
YECKON TEXHOJIOTHH. JTH 3HAHUS B MEPBYIO OUepeab HEOOXOMUMBI JIJIsl IOHUMAHUS
Y PELICHUS BONPOCOB TEXHOJIOTUYECKOTO XapakTepa.

3aoauu yueoOHOl OUCUUNIUHDL:

npuoOpeTeHne 3HaHUK B 00JIACTH TEOPHUH TUITOBBIX MPOIIECCOB U aIliapaToB
XMMHUYECKOW TEXHOJIOTMU, OCHOB METOJIMK MX pacuera, aHajau3a U MOJCIMPOBAHUS,
B TOM YHCJI€ TIPU CUHTE3€ TEXHUYECKHUX, MHKEHEPHBIX U IKOHOMUYECKUX 3a/aY;

noJiyueHre U (OpPMHUPOBAHUE TEPBUYHBIX HABBIKOB PEIICHUS] KOHKPETHBIX
NPUKJIAJAHBIX 33]1a4 B 00J1aCTH MPOIECCOB U aNlapaToB XUMUYECKON TEXHOJIOTHUH, a
Takke (popMUpOBaHME HABBIKOB TEXHOJIOTMUECKOTO MPOEKTHUPOBAHUS aIIapaToB U
YCTaHOBOK;

U3YYEHHE TEOPETHUYECKUX U TMPUKIAJHBIX [PUHIMIOB, OCBEIIAIOIINX
YCTPOMCTBO, METOJbI PACYETOB U HCCIIEIOBAHUI XUMHKO-TEXHOJIOTMYECKHUX arra-
pPaToOB M YCTAHOBOK;

OBJIQJICHUE METOIaMHU PACYETOB, POCKTUPOBAHUS, aHATIN3a, UCCICAOBAHUMN U
YCOBEPILIEHCTBOBAHUS MIPOLIECCOB U aANMNapaTOB XUMUYECKON TEXHOJIOTHH;

MPpUOOpPETEHUE TEPBUYHBIX HABBIKOB IO YIPABJICHUIO MPOIIECCaMu, ammapa-
TaMH ¥ YCTAaHOBKaMH XMMUYECKOU TEXHOJIOTHUHU.

B pesynbrare m3yuenuss aucimiuimHbl «lIporeccel W anmapaTbl XUMHUYECKOU
TEXHOJIOTUI» (POPMUPYIOTCS CIACAYIONTIE CIICIIUATHLHBIC KOMITETCHITUH:

CK-2: BpiTh CIIOCOOHBIM MPUMEHATh METOJBI pacyeTa JUisi MOACIUPOBAHUS
anmapaToB U IPOIIECCOB, MPOTEKAIONIMX MPU XUMHUYECKOU, MEXaHO-(DU3UYECKO,
TEPMOMEXaHUUYECKON U OMOJIOTUYECKOH TIepepadoTKe APEBECUHBI.

BerllienepeuncieHHble Neau U 3a1a4id JUCHUIUIMHBI PEAIU3YIOTCS Ha JIEKIIH-
X, MPAKTUUYECKUX U JIA0OPATOPHBIX 3aHATUAX. 3aBEpIIAIONIEH CcTaauel U3y4eHHs
JUCUUIUIMHBI SIBJIAETCS] BBINOJHEHUE KypcOBOTro mpoekrta. OHO mpecieayer Leib
3aKpEIUTh y CTYACHTOB MOJIyYEHHBIE 3HAHUSI 110 MPAKTUYECKOMY pacueTy U TEXHO-
JIOTUYECKOMY ITPOEKTUPOBAHUIO AMIAPATOB U YCTAHOBOK.

MecTo yueOHO# JUCHHMILIMHBI B CHCTEMeE MOJATOTOBKH CIEeNHATHCTA

¢ BBICIINM 00pa30BaHMeM, €e CBSI3U C APYTMMH Y4eOHbIMU JUCHUILIHHAMU

Jucuurnmuna «IIponeccel U anmapaTbl XUMUYECKOM TEXHOJIOTHUW», U3ydaeMas
IIPY MTOATOTOBKE MHKEHEPOB-XUMHUKOB-TEXHOJIOTOB, IO CBOEMY COJICPKAHUIO SIBIISIET-
ca criermanibHO|. [lo cymrHOCTH 11 cTymenToB crieranbHocTH 1-48 01 05 «Xumu-
YyecKasi TEXHOJIOTHUS epepadOTKU IPEBECUHB» JaHHAs JUCIUIUIMHA sBisieTcs dyHaa-
MEHTaAJIbHOU oOmenmKeHepHoi. OHa 1aeT BO3MOXXHOCTh MPUOOPECTH 3HAHUS O TEO-
PETHUUECKUX OCHOBAX XMMHUYECKOM TEXHOJIOTHUH, TUMOBBIX XUMHUKO-TEXHOJOTUYECKUX
Ipolieccax M arraparax, OCHOBaX METOJIOB MX pacuera U MojJenupoBanus. TeopeTu-
YECKUE U MPAKTUYECKUE OCHOBBI IMCIUIUIMHBI CBSA3aHbI C AHAJTU30M, MATEMAaTUYECKUM
ONMCAHUEM PA3JIMYHBIX SIBJICHUH, PEIICHUEM MPUKIAIHBIX 337a4, pacye€ToM U MOJE-
JIMPOBAHUEM IIPOLIECCOB U AIapaTOB XUMUYECKON TEXHOJIOTHH.
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Jnst oBnageHust aucuuiuiHoi «IIporecchl U anmaparsl XUMHUYECKOH TEXHO-
JIOTHM» HeOOXOIMMBI 3HAHUS TaKUX TUCIHILINH, Kak «Bpiciras maremaTnkay, «Du-
3uKay, «TeopeTnyeckue OCHOBBI XUMHMY», «Heopranwmdeckas xumusy, «OpraHude-
cKasi XuMmus», «Du3udeckas W KOJUTOWTHAS XuUMEs», «lIpukimamHas MexaHHKay,
«upopmaTika u KomnboTepHas rpadukay, « HxeHepHas 1 MallHHAAS TpaduKay.

[Tpu mocnenyromeM OOy4eHHH CTYIEHTOB MaTepHasbl AUCHUTIINHBL «IIpo-
IIECCHI U alMapaTbl XHMHYECKON TEXHOIOTHI» OYIyT BOCTPEOOBAHBI MMPU W3YUCHHUH
quciUIUINH «O011as XuMudeckasi TeXHOJIOTHs», «MoAenupoBaHue U ONTUMU3AIUS
XUMUKO-TEXHOJOTUIECKUX TMPOIIECCOBY, «ABTOMATHKA, aBTOMATHU3AIUs H aBTOMa-
TU3UPOBAHHBIE CHUCTEMBI YIIPABICHUS TEXHOJOTHMUECKHUMH TPOIECCaMUy», a TaKKe
TUCITUTUINH crieranmn3anuu (Hanpumep, «O00pynoBaHue MPeaIpUsITHI APEBECHBIX
IUTUT ¥ TUTACTUKOBY, «O00pyMOBaHHUE TUAPOIUZHBIX ¥ MUKPOOHOIOTHIECKUX TIPO-
U3BOJCTB»). Kpome Toro, 3HaHUs MPOIIECCOB W aIllapaToB XUMHUYECKOW TEXHOJIO-
MU HEOOXOAWUMBI TIPU TMPOXOKICHUH IPOU3BOACTBEHHON TEXHOJOTHUYCCKOW U
PEAIUTIIIOMHON TIPAKTUKH, MPU Cllaye TOCYIapCTBEHHOIO HK3aMeHa MO CIelualb-
HOCTH, TIPU aHAJIU3E U Pa3pabOTKEe TEXHOJOTUYECKUX BOMPOCOB B IUIIOMHBIX MPO-
ekTax (paboTax) U UX 3allUTE.

TpeOdoBaHusA K 0CBOCHUIO Y4eOHOM TN CHUIINHBI

B pesynbrarte uzydenus aucumiuinHbl «IIponecchl U annmapaTbl XUMUYECKOU
TE€XHOJIOTUW» CTYAECHT JIOJIKEH:

3Hamp:

— TEOPETUYECKUE OCHOBBI U HA3HAUEHUE BAKHEUIIUX TEXHOJIOTUYECKUX MPO-
LIECCOB, UCTOJIb3YEMbIX B XUMUUYECKOW U CMEKHBIX C HEH OTPaCIsIX IPOMBIIIIEHHO-
CTH;

— YCTPOMCTBO M MPUHIIMIBI PaOOTHI OCHOBHBIX amlMapaToB U YCTAHOBOK IS
MPOBEACHUS XUMHUECKUX TEXHOJIOTMYECKUX MTPOIIECCOB;

— COBPEMEHHBIC TEXHOJOTUM M ammaparbl sl OCYIIECTBICHUS XUMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB;

— OCHOBHBIE€ METObI MOJICIMPOBAHMUS, pacUeTa U ONTUMHU3AIUU MPOIIECCOB U
anraparos;

— TYyTH U CHOCOOBI TEXHUYECKOTO YCOBEPIICHCTBOBAHUS JACHCTBYIOIIMX
YCTAHOBOK U almapaToB C LEJbIO MOBBIIIEHUS UX TPOU3BOJUTEILHOCTH U TEXHUKO-
AKOHOMMYECKUX MTOKA3aTeNeH;

— MYTU COBEPIICHCTBOBAHMUS BHOBb Pa3pabaThIBAEMbIX XUMUYECKUX TEXHO-
JIOTUM U TEXHUKH,;

ymemb:

—yMETh NMPUMEHSATh 0a30BbIE HAYYHO-TEOPETUUYECKHE 3HAHUS NJISI PEIICHUS
TEOPETUYECKHUX U MPAKTUUECKUX 3a/1ay;

—penaTh KOHKPETHBIE HHXXEHEPHO-TEXHOJOTUUECKUE 3a]]auu IyTEM aHalu3a,
pacuera, MOJICTMPOBAHUS U ONTHMM3AIMK MPOIIECCOB U amllapaToB, a TakXKe Mpo-
BOJUTH HCCIIEIOBaHMs, O0OpaOOTKY SKCIEPUMEHTANIBHBIX JAaHHBIX M HMCIOJIb30BATh
pe3yJbTaThl HAYYHO-UCCIEA0BATEILCKUX PAOO0T 1Jii OOHOBJICHHS W YCOBEPIICH-
CTBOBaHUS TEXHOJIOTUYECKUX JINHUM;
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— pPALMOHAJIBHO OPraHW30BBIBATh TEXHOJOTMYECKYIO IOCIEI0BATEIBHOCTh
nepepaboTKU ChIPbS MOJIYUYEHUSI TOTOBOI'O IPOAYKTA;

— 1podecCHOHAIBHO O0palaThCsl ¢ TEXHOJOTMYECKMMHM ammapaTaMu Ipu
CTPOTOM COOJIIO/IEHUHU NIPAaBUJI O€30M1aCHOCTH MTPOBEICHUS IPOLIECCOB;

— QHAJIM3UPOBATh 3aKOHOMEPHOCTH MPOTEKAHUSI OCHOBHBIX IPOLIECCOB;

— OLEHUBATh COOTBETCTBHME IIPOEKTHBIX PELICHUI MOCTABICHHBIM TEXHOJIO-
TMYECKUM LETISIM;

— YMETb OCYLIECTBIIATh KOMILJIEKCHBIM MOAXO0/ K PEIICHUIO TEXHOIOTHYECKUX
npo0JieM;

— YMETh MPUMEHSTh 3HeprodhHeKTUBHBIE U pecypcocOeperamnme TeXHOI0-
THUH;

enademu:

— METOJaMU MOJIEJIMPOBAHUS M ONTUMHU3ALMK MPOIECCOB U alIapaToB XH-
MHUYECKOU TEXHOJIOTUH;

— METOJaMH YIIPABJIECHUS M KOHTPOJIS BAXHEHIIMX TEXHOJIOTMYECKUX Iapa-
METPOB OCHOBHBIX ITPOLIECCOB U aIlllapaTOB XUMHYECKOW TEXHOJIOTHH;

— METOJaMU IepecuyeTa pe3ybTaTOB dKCIEPUMEHTAIBHBIX UCCIEAOBaHUM B
IPUMEHEHUH K ITPOMBIIIUICHHBIM IIPOLIECCAM U allliapaTam;

— YMEHHEM HCIO0JIb30BaTh OTPACIEBYIO HAYYHO-TEXHUUYECKYIO0 MH(POPMALUIO
JUISL PELICHMs] 3a/1ad YCTOMYHMBOTO Pa3BUTHsI IPOU3BOACTBEHHBIX MOIAPA3IACICHUIM
NpeanpusiTus (OpraHu3aluu), BBIITyCKa KAaU€CTBEHHOW KOHKYPEHTHOCIIOCOOHOW M
AKOJIOTMYECKU 0€30MacHON NPOAYKIMHU, BHEAPEHUS ONTUMHU3UPOBAHHBIX IO TEXHO-
JIOTUYECKUM M SKOHOMUYECKUM MapaMeTpam TEXHOJIOTUM;

— OCHOBHBIMU cHIocO0aMu puUMeHEHUs 3P(HEKTUBHON OpraHu3aluuy U palu-
OHAJIBHOTO 00CITY>KMBaHUs TPOU3BOJACTBEHHBIX TEXHOJOTMYECKUX TIPOLIECCOB;

— MEXIMCLMIUIMHAPHBIM MOJX0I0M JIJIsl PEIICHUs MPOOIIEM.
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1. COAEP KAHUE YYEBHOT'O MATEPUAJIA

BBEJIEHUE

CopnepkaHue, 3aJayd M poOJIb JUCLUIUIMHBI B IIOATOTOBKE WHXKEHEPOB-
XUMHKOB-T€XHOJIOroB. Kiaccupukanus XMMHUKO-TEXHOJIOIMUECKHUX IPOLIECCOB U
anmaparos.

OO1ue TpUHLKITEL pacyeTa, aHallu3a U MOJETUPOBAHUS MPOIECCOB U arla-
patoB. MarepuanbHble U SHepreTuuyeckue OayaHChl. J[BHXKyIas cuiaa MPOLECCOB
nepeHoca. OCHOBHOM KMHETUYECKHI 3aKOH SIBJIEHUI NIEPEHOCA.

PA3JEJI 1. THAPOMEXAHNYECKHUE ITPOLHECCBHI U AIIITAPATBI

Tema 1.1. OcHogbl mexHuuecKol 2UOPAGIUKU

@u3nvecKre CBOMCTBA KUAKOCTEW M Ta30B M NapaMETpbl UX COCTOSIHUSI.
Knaccudukanus »kuaKocTelt B THIpaBIUKe.

I'unpocraruka. uddepenuuanbHoe ypaBHeHUe paBHOBecust Oiiepa. Oc-
HOBHO€ YPaBHEHUE I'MIPOCTATHKHU U €r0 NPAKTUYECKOE IPUMEHEHHUE.

['maponuHamuka oJTHO(pa3HBIX TOTOKOB. XapaKTEPUCTUKU OTOKA KHUIKOCTH.
VYpaBHeHHsI MaccOoBOTO M 00BEeMHOro pacxojoB. dDyHIamMeHTaIbHbIE YpPaBHEHMS
TUAPOAMHAMUKA: AU(depeHInaIbHoe ABUKEHUS Dijlepa; Hepa3pbIBHOCTH NOTOKA,
HaBpe — Crokca. YpaBHeHUE bepHyIM Uisi UACAUIBHOW U PEANBHOM JKUJIKOCTEN.
[IpakTHueckoe NMpuUMEHEHUE ypaBHEHWI bepHymim (ycTpoWcTBa sl M3MEPEHHUS
pacxo/a >KHUJIKOCTH, NaBJICHUW W CKOpOCTei). PeXuMbl JABMKEHHS >KUIAKOCTEH.
CrpyKTypa IIOTOKOB, pacIpeeaeHue JOKaIbHBIX CKOPOCTEN B HUX.

MopenupoBaHue NpoLEeCcCOB U anmnapaToB. Teopusi Mo100us U €€ 3HAUYCHUE B
Hay4YHOU M MH)KEHEpHOH mpakTuke. TeopeMbl nmoaobusi. Kpurepuu ruapoamHamu-
gyeckoro noaoous. O0mui Buj KpUTEPUATIBLHBIX YPaBHEHUM sl OMUCAHMSI IBUXKe-
HUS II0TOKOB U THIPOMEXAHUYECKUX IPOLIECCOB.

[lotepu naBnenus B TpyOonpoBoaax u annaparax. [lorepu naBnenus Ha Tpe-
HUE U Ha MECTHBIX CONPOTHUBJIEHUAX, UX pacueT. PacueT rupaBindecKoro cormpo-
TUBJICHUS TpyOompoBoaa. O60CHOBaHHE ONTUMAIILHOTO IMAMETpa TPyOOIpOBO/Ia.

Tema 1.2. Ilepemewenue scuokocmeii u 2a3zoe

MauuHsl 1151 IepeMeIleHns )KUIKOCTEN U ra30B, UX KiacCcu(UKaIusl.

Hacocsl. Ux knaccudukaius. OCHOBHBIE MapaMeTpbl padOThI HACOCOB.

OnpeneneHre HaNopa u JOIMMYCTUMOM BbICOTHI BCAChIBaHUS HAcOCA.

LentpoOexHbie Hacockl. X yCTpONCTBO M MpUHIMN JeicTBUs. B3aumonae-
CTBHE Hacoca 1 TpyOOIIpOBOIHOM ceTH, paboyasi TouKa Hacoca.

TunoBele U1 COBpEMEHHBIE KOHCTPYKIMU HACOCOB (MOPIIHEBbIE, MJIACTUHYA-
ThI€, OCEBBIE U JIP.), UX NPUHLIMI JEHCTBHS U IPUMEHEHUE.

Kommnpeccopusie mamunbpl. X knaccudukanus. PaguansHbie 1 OCEBBIC BEH-
TUISATOPBI. [lopiIHeBbIe KOMIIPECCOpPHl 1 OCOOEHHOCTH UX PabOThl. MOIIHOCTD, 1O-
Tpebisiemast komnpeccopoM. TypOookoMiipeccopsl. BakyyMHbIE HACOCHI.

Tema 1.3. I'uopoounamuka zemepozeHHbIX CUCHIEM.
Kiaccudukanusi reTeporeHHbIX CHUCTEM, UX POJb U MECTO B TEXHOJIOTHYE-
CKHX IIpOIeCccax.
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JIB>KEeHME TeN B KUIAKOCTU. PacueT cui cOnpoTUBIICHUS TTPU ABUKEHUH TeJla
B JKUJKOCTU. MeToibl pacueTa CKOPOCTH TPABUTAILIMOHHOTO OCaXICHHS B YCIOBHSIX
JTUHAMUYECKOTO PaBHOBECHS.

XapakTepuCTUKHU CJIOSI 3€pPHUCTOrO0 Marepuana. JIBuKeHUE IMOTOKa 4vepes
3epHUCTHIN ciioi. COCTOSHUS 3€PHUCTOTO CI0s (HEMOIBUKHOE, TICEBIO0KUKEHHOE,
yHOca). ['uapaBiandeckoe COMPOTHUBICHUE HEMOABUKHOTO M ICEBIO0KIKEHHOIO
3€pHUCTBIX CI0€B. PacueT OCHOBHBIX MapamMeTpOB MCEBIOOKUKEHHOTO 3€PHUCTOTO
cnosi. [THeBMO- U TUAPOTPAHCTIOPT MATEPUATIOB.

Metonpl OUCHEPTHUPOBAHUS JKUAKOCTEM M Ta30B M yCTPOMCTBA IS OCY-
HIECTBIICHUS TIPO1IecCOB ((POPCYHKH, paCIbUIMTENH, 0apOOTEPHI, COIUIA).

Tema 1.4. I'uopomexanuueckoe pazoeneHue 2emepo2eHHblIX CUCHEM

Meroabl pa3feneHusi rereporeHHbix cucreM. OCHOBHBIE KpUTEPUHU BbIOOpa
MeToj1a pa3aeneHus. MatepuanbHbIid OaaHc TpoIecca pa3eieHus.

Ocaxzaenue noa AeiucTBueM cuil TspKeCTH. OCHOBHBIE ITOJIOKEHUS pacuera
OTCTOMHUKOB. THUITOBBIE 1 COBPEMEHHBIE KOHCTPYKIIMM OTCTOMHUKOB.

@unbTpoBaHue. J[Bmxymas cuiga mpoiuecca. MexaHu3Mbl (QUIBTPOBAHUS.
Knaccudukanus ocagkoB U pUIbTpOBaJIbHBIX Neperopoaok. OCHOBHOE ypaBHEHHE
¢unbTpoBaHus. YpaBHEHHE (PHIBTPOBAHUSA NPU MOCTOSHHOM IE€penajie JaBlICHUH,
KOHCTaHThI (uibTpoBaHus. Knaccudukanus GuiabTpoB, UX TUIIOBBIE U COBPEMEH-
Hble KOHCTPYKIMU. OCHOBBI pacueTa (pUiIbTPOB.

Pa3nenenne moj nedcTBUEM WHEPLMOHHBIX CW. LleHTpoOexHbIl (akTop
pazneneHus. L{MKIOHBI JJIs1 OYMCTKH Ta3oB U TUAPOUUKIOHBL. LleHTpudyru, nx
Kkiaccuukanus u obractu npuMeHeHus. KoHCTpykuuu (UIbTPYOMUX U OCaqu-
TEJbHBIX [EHTPUQYT.

Moxkpas ouncTtka ra3os. KoHcTpykuuu ckpy0o0OepoB-TIbLICYIOBUTEIIEH.

DnekTpuyeckas 04MCTKa ra3oB. KOHCTpyKIMH 37€KTPOPUIBTPOB.

Tema 1.5. Ilepemewtuganue 6 Hcuoxkux cpeoax

Ha3nauenwue u posib nporieccoB nepemeinnBanusi. CiocoObl mepeMennBaHusl.
Mexanuueckoe nepemenrBanue. KOHCTpYKIuu U 001acTH MPUMEHEHUS THIIOBBIX
Y COBPEMEHHBIX MelIaIoK. MOITHOCTh TPUBOAA MELIAIKH, €€ PacyerT.

PA3JIEJI 2. TEIIVIOBBIE ITPOIECCHI U AIIITAPATBI

Tema 2.1. Ocnosvt meopuu meniooomena

Ponp TernoBbIX NpoLeccoB B XUMUYECKOM MPOMBIIUIEHHOCTH.

Mexanu3Mbl iepeHoca Temnia. TenaoBeie OanaHChl.

[lepenoc Temna TemionpoBoAHOCTHIO. JuddepeHinaibHoe ypaBHEHHUE Tie-
penoca tera Pypwe. YpaBHeHue 3akoHa Dypbe. TermonpoBOIHOCTh MIOCKUX U
UJTUHIPUYECKUX CTEHOK MPU YCTAHOBUBIIEMCSI TEMIIOOOMEHE.

Ilepenoc Termna koHBekiued. EcTecTBeHHass W BBIHYXKJICHHAs KOHBEKITHSI.
HuddepennmanbHoe ypaBHEHHE KOHBEKTHMBHOIO IepeHOoca Teria (ypaBHEHHUE
Oypre-Kupxroda). YpaBHeHue TeriooTaauu.

TemoBoe nmomobue. Kpurepuu termoBoro mogodus. OOmmii BUs KpUTEpU-
ANBHBIX YPABHEHHM JIJIS1 OTIMCAHMSI TETUIOOOMEHHBIX IMPOIIECCOB.
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Temnootnaua npu BBIHYKIEHHOM M €CTECTBEHHOM KOHBEKIMU 0€3 M3MEHE-
HUSI arperaTHOTO COCTOSIHWS TEIJIOHOCUTEN, MPU KOHJCHCAUM Tapa, KUIICHUU
KHUJTKOCTH. JIYIUCTBIN M CIIOKHBIN TEMJI000MEH.

Tennonepenadya. OCHOBHOE ypaBHEHHE Teruionepenadn. B3aumMocBsizb ko3 (-
dbunmreHTa Temionepenadyd ¢ KodppuiueHTaMu TEII00TIauyd U TEIUIOBOM IPOBO-
JTMMOCTBIO CTEHKH. JIBHOKyIllasi cuiia TeIUIonepeaadyu, pacuer €€ CpeaHel Belndu-
Hbl. OCHOBBI pacueTa TeIuIonepeauu Py HECTAIIMOHAPHOM TEIJI000MEHE.

Tema 2.2. Ilpomvluunennvie menaonocumenu u  memoowl
UX UCNOIb306AHUS

Knaccudukanus TermmoHocuTeNne u TpedoBaHUs, IPEABIBISIEMbIE K HUM.

OCHOBHBIE TPEIOIINE TEINIOHOCUTENN (TOMOYHBIE T'a3bl, BOASHOW map, rops-
yasi BOJIa) U CIIOCOOBI UX UCIIOIb30BaHUSI.

OCHOBHBIE OXJIAXK/IAIOIINE TEIUIOHOCUTENHN (BOJA, BO3/1yX) H CIIOCOOBI X HC-
[I0JIb30BaHMS.

CrienrasibHBIE TPEIOLIME U OXJIAXKIAIOIINE TEINIOHOCUTEIH.

Tema 2.3. Tennooomennwvle annapamaol

Knaccudukanus TernaooOMeHHBIX armapaTosB.

TunoBsie KOHCTPYKIIMKA MOBEPXHOCTHBIX TEIIOOOMEHHUKOB (KOXKYXOTpPYyO-
yaTbie, «Tpy0a B TpyOe», mactuH4yaTeie U Ap.). CMecuTeIbHbIe TEIJI000MEHHUKH.
CoBpeMeHHbIE U MEPCIIEKTUBHBIE TEINIOOOMEHHBIE arnmnapathl.

Nurencudukanus termtooOMeHa B ammaparax. BeiOop Temio0OMEHHHUKOB.
OCHOBHBIE TIOJIOKEHHUSI TEITIOTEXHUYECKOTO pacyeTa MOBEPXHOCTHHIX TEILIO0OOMEH-
HUKOB.

Tema 2.4. Boinapueanue

CyurHocTh mpolecca BbIMAapUBaHUSI, €T0 3HAYCHUE U METOJbI OCYIIECTBIIC-
Husl. MatepuanibHblid 0anaHc mpoiiecca. OnpeaeneHue TeMiepaTypbl KUIIEHUS pac-
TBOpa, Jenpeccud. TernoBoil OanaHc BeimapHoro ammapara. [lone3nas pasHOCTH
TEeMIIEpaTyp Npu BbinapuBaHuu. llopsaok pacuera BIMapHOTo anmnapara.

OpnHO- 1 MHOTOKOPITYCHBIE BhITIApHBIE YCTaHOBKH. OOOCHOBaHHE YHCIIA KOP-
IIyCOB BBIMIAPHON YCTaHOBKH.

Knaccudukanys BbITapHBIX anmapaToB, UX TUIOBBIE U COBPEMEHHBIE KOH-
CTPYKLHHU.

PA3JIEJI 3. MACCOOBMEHHBIE IMNPOLHECCHI ! ATIITAPATHBI

Tema 3.1. Ocnoswvl macconepeoauu

OOmrast XxapakTepucTUKa U Kiaccuukaiys MaccoOOMEHHBIX TpoIieccoB. Mx
POJIb U MECTO B XUMHUYECKOU MTPOMBIIIIICHHOCTH.

CniocoObl BelpakeHHs cocTaBa (pa3. PaBHoBecue npu maccooomene. Martepu-
albHBIN OalaHC MacCOOOMEHHOro Mpolecca (ammapara). YpaBHeHUE pabouel Ju-
HUW MacCOOOMEHHOT0 Tpoliecca (amnmnapara).

MexaHu3MBbI TTepeHoca BeIecTBa Mpu MaccooOMene. Monekysipaast nuddy-
3usi. 3akonbl Ouka. KonBekTHBHBIN nepeHoc BemecTra. Juddepennuanbaoe ypas-
HEHHE KOHBEKTHBHOT'O MacCOOOMEHa.
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VYpaBaenne maccootnayud. OCHOBHBIE KpuTepuu AUPPY3MOHHOTO MOAOOUS.
[Tpumenenus teopuu 1udPy3MOoHHOrO MOAOOUS ISl ONUCAHUSI U PACUETOB Macco-
OOMEHHBIX MPOIIECCOB.

Macconepenaya. OCHOBHOE ypaBHEHHE Macconepenaud. B3aumocBsasbp Ko-
s¢duLKeHTOB Maccomepenayu ¢ koddduureHtamMmu MaccooTaauu. J{Brxkymas cuia
Maccoliepeiaul, pacueT €€ CpeAHEN BETUUHHBI.

OcHoBBI pacueTra MaccOOOMEHHBIX armnaparoB. OOIIMe MOJOKEHU U Tops-
10K pacueToB. OnpeneneHue pa3MepoB MacCOOOMEHHOIO amnmnapaTa ¢ UCIOJIb30Ba-
HUEM OCHOBHOI'O ypaBHEHHs Macconepenadu. OnpeneneHue BbICOTHI anmnapara 4ye-
pE3 YUCIO U BBICOTY €IuHUL nepeHoca. CTylneHb U3MEHEHHsI KOHIIEHTPALUH, TE€O-
peTHueckas CTyNeHb B3auMoAeHcTBHUS (a3. DP(HEeKTUBHOCTh CTYNEHH M3MEHEHUS
KOHLeHTpauuu. OnpeieeHue BbICOTHI annapara 4epe3 YMCiIO CTYIeHe N3MEHEHUS
KOHLIEHTpaLUy.

Tema 3.2. Abcopoyus

O6mume cBegeHus 06 adbcopOuuu, ee posib B XUMUYECKOM TexHonoruu. Pas-
HOBecue mpu adcopbmuu. [lecopOuus, ee poiab U METOAbI OCYIIECTBICHUSA. MaTe-
puanbHbIA OamaHc abcopOepa u ero padouast uaus. Ob6ocHOBaHUE paboyero pac-
xoJla abcopOeHTa u pasmepoB abcopdepa. [IpuHiunuampHbIe CXeMbl a0COPOIIMOH-
HO-JIECOPOIIMOHHBIX YCTAaHOBOK.

Knaccudukanus abcopbepoB. TumnoBbie U COBpEMEHHBIE KOHCTPYKIIMH a0-
copOepoB (pacIbUIATENbHEIE, HACAAOYHbIE, TapelbyaThie U Ap.). Buasl Hacagok, ux
XapaKTEPUCTHKU U BbIOOP. KOHCTPYKIIMM MacCOOOMEHHBIX TapesoK il abcopOu-
oHHBIX amnmapartoB. [lopsok pacuera abcopOepa.

Tema 3.3. Ilepeconka u pexkmuguxayus

OOmrast xapakTEepPUCTHKA TPOIECCOB, KX MECTO B XMMHUYECKON TEXHOJIOTHH.
PaBHOBecHe B cucteme map — KHUIKOCTb.

[Ipocras meperonka. Ee MmarepuanbHbIil OanaHc.

Pextudukamnus. YcraHoBKa Uisi HEMPEPHIBHOW peKTH(UKAIMK OWHAPHOM
cmecu. MarepuanbHblid 0ajaHC HEMPEPHIBHONW OMHApHOW peKTH(UKalKU. YpaBHe-
HUsl pabouux JUHUN OMHapHOU pekThdukanuu. OCHOBHBIE YpaBHEHHS TEIJIOBOTO
Oaslanca peKTH(PUKAIMOHHON yCTaHOBKHU. PacyeT MUHUMAaIbHOTO W OOOCHOBaHUE
pabouero QuierMmoBbIX uncen. KoHCTpyKiuu pekTu(hUKaIMOHHBIX KOJIOHH. Crernu-
aNbHBIC BUJIBI PEKTH(UKAIIMK U YCTAHOBKH I UX mpoBeneHus. [lopsmok pacuera
PEKTU(PUKAITMOHHON KOJIOHHBI H YCTAaHOBKH.

Tema 3.4. Tepmuueckan cywka

OO6mras xapakTepucTUKa mpoliecca, ero pojab U MECTO B XMMUYECKHUX MPOU3-
BOJICTBax.

®opMbI CBSI3U BJIard ¢ MaTeprayioM. MeTobl CyIIKU U 000CHOBaHHUE CIOCO-
OOB yJlaJieHHsI BJard U3 MaTepualioB.

KonBektuBHas cymika. CymibHbIe areHThl U ux BbeIOOp. [lapametpsr cy-
IIUJIBHOTO areHTa, |-X-auarpamMma BiIaKHOTO BO3Ayxa. MexaHu3Mbl IepeHoca Bia-
I'M IIpY CyLIKe, KMHETHKa Ipouecca. JBuxKymas cuna Cymkd. MarepuanbHbeli U
TETJIOBOM OaJlaHChl KOHBEKTUBHOM CYIIUIKH. TeopeTndeckas W JIeUCTBUTEIIbHAS
cymmiku. [locnenoBarenbHOCTh pacyeTa KOHBEKTUBHOW CYLIMJIKH.
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Knaccudukanuys cymminok u CyIIMIBHBIX YCTAHOBOK. THITOBBIE U COBPEMEH-
HbI€ KOHCTPYKIIMM KOHBEKTHMBHBIX CYIIWUJIOK (OapaOaHHasi, KUIALIETO CJIOS U Jp.).
CneunanbHble CYIIWIKUA (paJUallMOHHbIE, KOHTaKTHbIE, cyOnuManonnsie). [lytu
COBEPILIEHCTBOBAHUS CYIIUIIOK.

Tema 3.5. Aocopoyus u uonuwlii 06 men

OOume cBeneHus o0 mpolecce U 00JacTsIX ero npuMeHeHusi. OCHOBHBIE TPO-
MBIIJICHHBIE aJICOPOCHTHI, UX CTPYKTYpa U CBOWCTBa. PaBHOBecue npu ajacopOIum.
JecopOuus u ciocoObl ee mpoBeneHus. Koncrpykuuu aacopoepos.

XapakTeprucTrKa mporecca 1 HOHUTOB. IOHOOOMEHHBIE YCTaHOBKH.

Tema 3.6. ZKuokocmnasa Ikcmpaxkyus

OO1ume cBeaeHus: 0 MPOLECCe U €ro MPaKTUYECKOM MpPUMEHEHUU. MeToabl
KUAKOCTHOU dKcTpakiuu. OCHOBHBIE CXEMBbI MMPOBEAeHUs dKcTpakiuu. Kiaccudu-
Kals SKCTPAKTOPOB, UX KOHCTPYKIHH (KOJIOHHBIE TPABUTAIMOHHBIE, CTyIIEHYAThIC
U 1Ip.).

Tema 3.7. Pacmeopenue u 3IKCmpacuposanue 6 cucmeme meepooe
meno — HCuOKocmp

OOuue cBeneHUs 0 mpoueccax. DKCTParupoBaHUE MKHUAKOTO BEIIECTBA U3
TBEPJIOTO TeJla. DKCTparupoBaHue TBEPIOTo BemiecTBa. CrocoObl IKCTparupoBaHus
U pacTBopeHusA. KOHCTpyKIIMU SKCTPAKTOPOB M paCTBOPUTEIICH.

Tema 3.8. Kpucmanauzauus uz pacmeopos u pacniagos
OO1mume cBeeHus 0 mpoueccax U ux npuMmeHeHuu. Kpucrannuzauus us pac-
TBOpOB. Kitaccudukanusi KpucTasin3aTropoB U UX KOHCTPYKIIMH

Tema 3.9. Memopannsie npoyeccol

OO6mume cBefeHus O mpoueccax u oonactsax ux npumeHenus. Knaccudukanus
U XapaKTepuCTHKa MeMOpaHHBIX MpoleccoB (O0apomeMOpaHHbIX, AUDPY3UOHHO-
MeMOpaHHBIX, 3JEKTPOMEMOpPAHHBIX, YJIbTpa- U MUKPOQUIbTpALMK) U MEMOpaH.
KoHcTpykiinn MmeMOpaHHBIX anmnapaTos.

PA3JEJ 4. MEXAHNYECKHE ITPOLIECCHI

Tema 4.1. H3menvuenue meepovix mamepuaios

Teopun m3MmenbueHuss. Meronpl n3menpueHus. CteneHb u3amenbueHus. Me-
ToAbI MoMoJa. Kinaccudukarus MammH aj1s u3menbueHusi. OCHOBHBIE KOHCTPYKITUH
JIpOOMIIOK (IIIEKOBBIE, KOHYCHBIE, BAJIKOBBIE, MOJIOTKOBBIC) U MEILHUIL (OapabaHHbIE
IIIapOBbIE, CTEPIKHEBBIE M TPyOUaThIe, BAOPAIIMOHHBIC, CTPYHHBIC M KOJUIOUIHBIC).

Tema 4.2. Knaccuguxayuu u copmuposxka meepovix mMmamepuaios
I'poxouenue. KoHcTpykiuu rpoxotoB. [I[HeBMaTHYECKHE W THAPABIHYCCKHC
KJ1acCU(UKATOPHI.
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2. TPEBOBAHUSA K KYPCOBOMY ITPOEKTY

[ensMu 1 3aayaMu KypcoBOro mpoekrta no aucuuiuinae «IIponeccsl u an-
napaThl XUMUYECKON TEXHOIOTUN SIBIISIETCS:

-3aKpEIJIEHUE TEOPETUYECKUX 3HAHMM, MOTYYEHHBIX CTYACHTOM Ha JIEKIHUSIX
U B MPOLIECCE CaMOCTOSITEILHON PabOThI C IUTEPATYpOr U JPYTHUMHU UCTOUHUKAMHU
uHpOpMaIny;

-yIIyOJIeHHE 3HAaHUM 110 OTAEIbHBIM TEMaM U TEOPETUYECKUM U MPUKIIATHBIM
BOITPOCAM MPOLECCOB W allapaToB MPOU3BOACTBA MEAUIMHCKHUX IPENapaTroB H
CMEXXHBIX ITPOU3BO/ICTB;

-BbIpa00OTKa HAaBBIKOB YIIyOJIEHHON CAMOCTOSTEIBHOW PabOTHI C JUTEpaTy-
POl U MHBIMU UCTOYHMKAaMU MH(OpMAaLIMY, B TOM YHCIIE, C KaTajJoraMu, CTaHIapTa-
MM, CTIELUATbHBIMU CIIPAaBOYHUKAMU;

-pUOOPETEHNS HABBIKOB BBIITOJIHEHUS! TEXHOJIOTMUECKUX U KOHCTPYKTUBHBIX
pacyeToB anmnapaToB U YCTAaHOBOK C BBIOOPOM M 3JIEMEHTAMU ONTUMU3ALMH PEXKU-
MOB UX palOThl, pa3pabOTKHA TEXHOJOTUYECKHX CXEM YCTaHOBOK;

-IpUOOPETEHNE HABLIKOB BBIMOJHEHUS YepPTEkKEU OOIIEro BUIa OTPACIEBOIO
000pyJOBaHUS U YEPTEHKEN TEXHOIOTUUECKUX CXEM TUIIOBBIX YCTAHOBOK;

-IpUOOPETEHNE HABBIKOB CAMOCTOSITENBHO MPUHUMATh TEXHOJIOTUYECKUE U
KOHCTPYKTOPCKHUE PELICHUS;

-MOJrOTOBKA CTYJIEHTOB K JaJbHEHUIIEMY CIELHAIbHOMY OOYYEHHIO, MPOU3-
BOJICTBEHHBIM NPAKTUKAM U AUILNIOMHOMY IIPOEKTUPOBAHHUIO.

OcHOBHast Macca KypCOBBIX MPOEKTOB, BBIIOJHSAEMBIX CTYyJE€HTaMH, JOJDKHA
IPEICTABIATh CAMOCTOSITENIbHBIE MPOEKTHBIE pa3paOOTKU MO OAHOM W3 THUIOBBIX
TEM JIUCUUIUIMHBI. OTAENbHbIE KypCOBBIE MPOEKTHl MOTYT BBINOJHSATHCS B BUJE
HAy4YHO-UCCIIEI0BATEILCKUNA PaOOTHI.

Tunoast TeMa KypcoBOro MpoeKTa MpeaycMaTpuBaeT pa3paboTKy (TEXHOJIO-
rMYecKoe MPOEKTUPOBAaHUE) OJHON U3 Haubosiee pacloCTPaHEHHBIX B XUMUYECKUX
MIPOU3BOACTBAX TEXHOJOTMYECKUX YCTAHOBOK (20COPOLMOHHOM, BBITAPHOM, PEKTH-
(pUKALMOHHON WM CYHIWJIBHOW). B 11€T0M MPOEKT OXBAThIBAET HECKOJBKO pasjie-
JIOB JUCUUIUIMHBI, T.K. YCTAHOBKA, KaK MPaBHUJIO, BKIIOYAET B CBOM COCTaB MAacCO-
0OMEHHOE, TeTNIO0OOMEHHOE U THIPOMEXaHn4YecKoe o0opyaoBanue. Jjis OCHOBHOTO
anmnapara yCTaHOBKH BBITOJIHSIOTCA MOAPOOHBIE TEXHOJIOTMYECKUE U KOHCTPYKTHB-
Hble pacyeTbl. J[7s BCrmomMoraTeiabHOU ammapaTypbl BBITOIHSIIOTCS OPUEHTUPOBOY-
HbI€ TEXHOJIOTMYeCKHe pacyeTsl. [l Bcero KoMIUIeKca ammnapaTypsl Ipu Heo0Xo-
JUMOCTH OCYUIECTBIIIETCS 1MOAOOp €ro Mo Karajoram, CTaHaapTam, albOOMaM TH-
HOBBIX KOHCTPYKIIMM, cripaBouHUKaM. [Ipy BBINIOJIHEHWH KypCOBOTO MpPOEKTa HC-
HOJIB3YIOTCSl 3HAHUS, MTOJIyYE€HHbIE CTYAEHTOM IIPU U3YYEHHUH JPYTUX JUCLUIUIMH, B
NEePBYIO O4Yepeab TakuxX Kak «Bpiciias marematuka», «Pusnka», « Teoperndyeckue
OCHOBBI XUMUNY, «Puznueckas Xumusn», «[loBepXHOCTHBIE SIBIIEHUS U TUCIIEPCHBIE
cuctembl», «I[Ipuknannas mexanukay, «MHpopmatruka n koMIblOTEpHAs TpaduKa,
«HxeHepHas U MallMHHAs TpaduKa.

[TosicHuTenbHAs 3aMucKa KypCOBOTO MPOEKTA MO TUIOBOW TEMATUKE JOJIKHA
coJiepKaTh CJIETyIOIIUE OCHOBHBIE Pa3/eibl:

-OlKMCaHue U 000CHOBAHUE TEXHOJOTUYECKON CXEMbl YCTAHOBKU;
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-OMKMCAaHUE KOHCTPYKIMHM M MPUHIMIA JEHCTBUS OCHOBHOIO ammapara ycTa-
HOBKH,

-OIMMCaHNe BCIIOMOTATEIBHOTO 000PYI0BaHUS YCTAHOBKU;

-IOAPOOHBIN TEXHOJOTMYECKUA M KOHCTPYKTUBHBIN pacyeT OCHOBHOTO ama-
paTa yCTaHOBKH;

-11oA00p BCTIOMOTATENILHOTO 000PYI0BaHUSI YCTAaHOBKHU.

[TosicauTenbHas 3amucKka MOKET OBITh TOTIOJHEHA Pa3/iesioM IO 3a/IaHHuI0 Py-
KOBOJIUTEJIS MPOCKTA.

['padrueckas yacTb KypcoOBOTO MPOEKTA IO TUTIOBOM TEMATUKE BKIIFOUYAET:

-4epTEXK TEXHOJIOTMYECKOM CXEeMbl YCTaHOBKH, OAHH JIUCT hopmarta Al;

-yepTek OOIIEro BUJIa OCHOBHOTO ammapara ycTaHOBKH (abcopOepa, BbINap-
HOTO arnapara, CyIHJIKH WK PEKTU(PUKAITMOHHONW KOJIOHHBI), OJIMH JIUCT (popMaTta
Al.

Kak ykazaHo paHee, OTAENbHBIE KypCOBbIE MPOEKTHl MOT'YT UMETh HAy4dHO-
HCCIIeIOBATEeNbCKUI XapakTep. TeMaTuka u coiep:kaHnue TaKuX MPOEKTOB B KAXKIOM
cllydae MMEIOT WHIMUBUAYATbHBIA XapaKTep, KOTOPBIM ONMpeAenseTcss pyKOBOIUTE-
nem. KypcoBble MpOEKThl HAYYHO-UCCIICOBATEILCKON HANIPABICHHOCTH BBITIOJIHS-
I0TCs 100 OJHUM CTYACHTOM HWHAMBHIYaIbHO, TUOO HECKOJBKHUMH, COCTABIISIO-
IIUMH  TBOpYECKyl0 Tpymmy. KypcoBoil TpoeKkT HayYHO-HCCIIEA0BATEIbCKOM
HAIPABIEHHOCTH, KaK MPaBUJIO, TOJDKEH COAEP)KaTh aHAIMTHYECKH 0030p O pas-
pabaTbiBaeMoii rpoodieme.

Odopmiienue 3anucku pernamentupyercs CTIT 001-2019 u CTII 002-2007.

UYepTeku AOIKHBI OBITH BBIIIOJIHEHBI B COOTBETCTBUM C TPEOOBAHUSMHU CTaH-
naproB ECK/I. OcHOBHbIE HAJIMCH B MOSICHUTENIBHOM 3alMCKE U Ha YEepTEeXKax 3a-
MOJIHEHBI B cooTBeTCcTBUM ¢ Tpeboanusimu CTIT 002-2007.

['paduk BBINOIHEHUSI KYpPCOBBIX MPOEKTOB C yKa3aHWEM MPUMEPHOHN Tpyao-
€MKOCTH 3TaloB MpecTaBiieH B Tadnuie 3.

Taoauna 3 — [IpumepHblid rpaduK BHINOJHEHNSI KYPCOBBIX IPOEKTOB

NoNo ITponon- Tpyno-
ILII. KUTEIb- | €MKOCTh
HaumenoBanue 3Tamna HOCTB 3Ta-
na
1 | I[TogpoOHBI pacyeT OCHOBHOTO arllapara 6 Henmenb 40 %

2 | Pacuer m mogbop BCOMOTaTeIbHOTO 000pYya0- | 2 HEeIu 15%

BaHUs

3 | ObocHoBanue u omnucaHue ycraHoBku. Omwmca- | 1 Henens 10 %
HUE OCHOBHOTO aIlapara U BCIOMOIaTeIbHOrO
o0opy1oBaHUs

4 | OdbopmieHue MOSCHUTEIHHOM 3aMUCKU 2 Hexenum 10 %
Brimonaenne rpadudeckoit yactu 4 nenenun 25 %

7 [ToaAroToBKa K 3aIIMTE U 3alIATa TPOEKTa 2 Henenu
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B xozie KypcoBOro mpoeKTUPOBAHUS PYKOBOJUTENEM MPOEKTa MOTYT IIPOBO-
IUTHCSI TPYNIOBBIE 3aHATHUS (TPYNIOBBIE KOHCYJIBTAIIMM) IO HIXKE MPHUBEICHHBIM
TEeMam.

1. Beigaua 3ampanus. CTpyKTypa U COAEpKaHUE MPOEKTA.

2. Metoauku pacyeTa v mo0opa TemI000MEHHBIX annaparoB.

3. Meroauku pacdera u mojadopa abcopOepoB U PEeKTU(PHUKAITMOHHBIX KO-

JIOHH.

4. MeTouky pacueTa 1 1moadopa CyIImioK.

5. Meroauku pacyeTta ¥ MoJ00pa BCIOMOIaTeIbHOIO 000pPYIOBaHUS TEIUIO-

Y MacCOOOMEHHBIX YCTaHOBOK.

6. TpeboBaHus K 0OPMIICHHUIO MOSICHUTEIBLHOMN 3aIMMCKHU.

7. ConeprxkaHue onucaTeIbHBIX Pa3esioB 3aMUCKU.

8. IIpaBuna opopmiieHHs YepTeKei o01ero Buia.

9. IIpaBuiia opopmIIeHUS YePTEKEN TEXHOTOTHUECKUX CXEM.

10. [Tops1oK MOATOTOBKHM MPOEKTA K 3aIIUTE U MOPSAIOK €TO 3allUTHI.

Ha xypcoBoe mpOeKTHpPOBaHHME COTJIACHO JCUCTBYIOIIEMY y4eOHOMY TUIaHy
JUIsl CTyneHToB cnenuanbHocTh 1-48 01 05 (aHeBHast popma MOTydEHUS BBICIIETO
oOpazoBaHnus) oTBoauTCs 40 4acos.

[TpumepHBIii IepeueHb THIIOBBIX TEM KyPCOBBIX IMPOEKTOB.

1. PaccunTaTh 1 CIpOEKTUPOBATH BBIIAPHYIO YCTAHOBKY.

2. PaccuuTarh U CIpOEKTUPOBATH AOCOPOLIMOHHYIO YCTAHOBKY

3. PaccuuTtath U CIpOEKTUPOBATH PEKTU(PHUKAIIMOHHYIO YCTaHOBKY.

4. PaccunTath U COPOEKTUPOBATH CYIIMIbHYIO YCTAHOBKY.

Hecmotps Ha TO, 4TO B MepeueHb BXOAUT TOJBKO YEThIPE TEMBI, peasibHas
TEMaTHKa 33JaHUI IO KypCOBBIM IPOEKTaM SIBJIIETCS OYeHb IMpoKoil. Hampumep,
BBIMIAPHBIE YCTAHOBKU MOTYT OBbITh OJIHO- U MHOTOKOPIIYCHBIMH C Pa3JIM4YHBIM YHUC-
JIOM KOPITyCOB, MOTYT OCHAILIAThCSl BBIMAPHBIMH ammapaTaMH Pa3InYHbIX TUIIOB U
KOHCTPYKLUH, paboTaTh MOJ Pa3IWYHBIM JIaBICHHUEM, MCTIOIb30BATHCS sl BhITIA-
pUBaHUS Pa3IMYHBIX PACTBOPOB C PA3NUYHBIMU CBOMCTBAMH W KOHIICHTPAIUSIMH,
UMETh PA3INIHYIO TPOU3BOIUTEINHHOCTD U T 1.
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3.1. YYUEBHO-METOJMUYECKAS KAPTA YYEBHOM JUCILUILINHBI
JUTSL THEBHOM (DOPMBI IOTYyUYEHUS BBICILIETO 0OPa30BaHUS

KomnuectBo | KonnuectBo
o E ayIUTOPHBIX 4acoB Popma
g =4 HasBanue paznena, TeMbl 4acoB CaMOCT. KOHTPOJIA
g £ JK [JI3 |13 |  paGorsl SHAHHH
T X
1 2 3 4 5 6 7
4 CEMECTP 54 | 18 | 18 110 JK3aMeH
BBEJAEHUE 1 - - 2 DK3aMeH,
Conepkanue, 3a7a4d JAUCIU- MEKCECCHOHHAs
IINIMHBI B IIOAIOTOBKE HWHXKCHCPOB- aTTecTanus
XUMHUKOB-TeXHOJIOTOB. Kiaccuduka-
1[Us TIPOIIECCOB U ammapaToB.
OO01re TpUHILIKIIBI pacyeTa, aHalu3a
U MOJIEJIMPOBAHUS MPOLIECCOB M af-
napatoB. OCHOBHOM KHHETHYECKHM
3aKOH SIBJIEHUI MEpeHoca.
1 I'MAPOMEXAHUYECKUE 53 | 18 | 18 108
IMPOLECCHI U AIIITAPATBI
1.1 | OcHoBBI TexHMYecKoOii ruapasBau- | 14 | 8 8 22 OK3aMeH,
KH MEXCECCUOHHAs
1.1.1. dusnueckue cpoiicta | 1 - 2 aTTecTauus,
}KI/IHKOCTCI\/’I M T'a30B U MapaMETPbI UX CO6€C€I[OB&HI/IC,
COCTOsIHUA. 9] AHYY3,
1.1.2. T'mapocratuka. Jud- 5 ) 5 OJIPY3
dbepeHnaIbHOEe ypaBHEHHE pPaBHO-
Becust Ditniepa. OCHOBHOE YpaBHEHHE
TUAPOCTATUKH.
1.1.3. Tmapoommamuka ox-| 2 | 2 | 2
HO(a3HBIX MOTOKOB. XapaKTepUCTH-
KM TIOTOKA KUJKOCTH.
dyHnameHTalbHBIE  YpaBHE- | o
HUS THAPOJAWHAMUKM: Dilnepa; He-
pa3pbIBHOCTM TOTOKa; HaBbe —
Crokca. YpaBHenue bepnymmm ans
UJICaJIbHOW U peaJlbHOU KUJIKOCTEN.
[pakTuueckoe mnpumeHenue | 1
ypaBHeHui bepHysm). 2
1.1.4. Pexumbl JBWXCHUS | 2 2
xkuakocred.  CTpykTypa TOTOKOB,
pacmpeneneHrne JIOKAIbHBIX CKOPO-
CTEH B HUX.
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1.1.5. MopenupoBanue mpo-
IIECCOB W ammapaTtoB. Teopus momo-
6us. Teopemsl momobus. Kpurepun
THIPOIUHAMUYECKOTO nojo0us.
Kpurepuanbaple  ypaBHEHUs — JUIs
OIMCAHUSl THIPOMEXaHUYECKUX IPO-
IIECCOB.

1.1.6. IloTepu naBneHus B TPY-
OorpoBojax U ammaparax. llotepu
JIaBlICHUs] Ha TPEHHWE W HAa MECTHBIX
COIIPOTUBJICHUAX, MX pacueT. Pacuer
TU/IPABINIECKOTO COTIPOTHBIICHHS
TpybonpoBoma. OOOCHOBaHWE OITH-
MAaJIBHOTO IHaMETpa TPyOOIpOBO/A.

1.2

Ilepememnenue KUIKOCTEH 1 ra3oB

1.2.1. Mamwmsbl s iepeme-
HICHUS KUAKOCTEH U Ta30B.

Hacockl, nx ximaccudukaiys u
OcHOBHBIE MTapamMeTpbl pabOTHL.

Ormpenenenne Hamopa M J0-
MyCTUMON  BBICOTHI ~ BCAChIBAHUSA
Hacoca.

1.2.2. IlenTpoOexHbIE HACO-
cbl. IX yCTpOWCTBO M NMPUHLMN ACH-
CTBHUSL.

B3anmopeicTteue Hacoca W
TpyOONpOBOJHOM  ceTH, pabouas
TOYKA HACOCa.

1.2.3TunoBble M COBpPEMEH-
Hbl€ KOHCTPYKIIMM HAacocoB (Hopui-
HEBbIC, IUTACTUHYATHIE, OCEBBIE U
Ip.), UX TPUHIAI JCUCTBUS U TIPU-
MEHEHHE.

1.2.4 KomnpeccopHbIe Mallu-
Hbl. VX knaccudukanus. PaguanbHblie
U OCEBBIC BEHTHJISATOPHI. [lopirHeBbie
KOMIIPECCOPBI M OCOOEHHOCTH HX pa-
00Tel. MomHoCTh, nOTpedsIemMast
KomriipeccopoM. TypOOKOMITpeCCOpEI.
BakyymHble HacOCBHI.

14

22

DK3aMeH,
MEKCECCHOHHAs
aTTecTaIusl,
cobeceoBaHue,
OAIIYY3,
OJIPY3

1.3

I'mapoannamMuka
CHCTEM.

reTeporecHHbIX

1.3.1. Knaccudukanus rere-
POTEHHBIX CUCTEM, UX POJIb.

JIBmKeHHE Ten B JKHAKOCTH.
Pacuer cunel comporuBneHus. Me-
TOJBI pacyeTra CKOPOCTH TpaBUTAIU-
OHHOT'O OCaXKJICHMUSI.

22

DK3aMeH,
MEKCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAITYV3,
OJIPY3
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1.3.2. XapakTepuCTHKH CIIOs
3epHUCTOr0 Marepuana. JIBikeHue
NOTOKa 4epe3 3epHUcCThIi cioi. Co-
CTOSIHUSI 3€pPHHUCTOTO Cjos (Hemo-
JBUKHOE, IICEBIOOXKI)KEHHOE, YHO-
ca). ['mmpaBnuuyeckoe CONpOTHUBIIE-
HUE HENOJBMKHOIO M IICEBIO0XKHU-
JKEHHOT'O 3EpHHUCTHIX cioeB. Pacuer
OCHOBHBIX I1apaMETPOB ICEBIO0XKHU-
YKEHHOTO 3epHucTOro ciuos. [TneBmo-
U TUIPOTPAHCIIOPT MaTEPUAIIOB.

1.3.3. Meroasl aucHeprupo-
BaHMs )KUJKOCTEU U Ira3oB U yCTPOu-
CTBa JIJIsl OCYILIECTBIICHUS MPOIIECCOB
(opcynku, pacnbimuTenu, 6apOoTe-
PBI, COILIA).

14

I'uapomexaHuyeckoe pasjesieHue
reTeporeHHbIX CHCTEM

1.4.1. Metonsl pa3nencHus
rereporeHHeIx cucteM. OCHOBHBIE
KpuUTepuu BbIOOpa MeToja pasjelne-
HUs. MarepualnbHblii  OajaHC TMpo-
1ecca pa3/JIeeHHUs.

Ocaxxnenne 1mona JOeHCTBHEM
cuit TskecTd. OCHOBHBIE MOJIOKEHUS
pacueta OTCTOMHUKOB. THUIOBBIE H
COBPEMEHHbIE KOHCTPYKLIMU OTCTOM-
HUKOB.

1.4.2. ®unbrpoBanue. J[[Bu-
KyIlas cuiia rmpouecca. MexaHUu3MBl
(bUIBTpOBAHUS. Knaccudukanms
0CaZIKOB U (PUIBTPOBATIBHBIX TEPETO-
ponok. OCHOBHOE ypaBHEHHE (PUIIb-
TPOBAHHUS.

VYpaBHenue  puabTpoBaHUS
IIPU TOCTOSIHHOM IIepenaje JaBiie-
HUM, KOHCTAaHTbl  (UIBTPOBAHMS.
Knaccugukanus ¢QuiabTpoB, uUX TH-
MOBbIE U COBPEMEHHBIE KOHCTPYK-
1. OCHOBBI pacyeTa (GHIBTPOB.

1.4.3. Pa3nenenue mox new-
CTBHMEM MHEPLUMOHHBIX cui. LleHTpo-
OexHbIN (akTop pazaencHus. [{uk-
JIOHBI JUISl OYHUCTKU Ta30B U TUAPO-
LUKJIOHBI.

Hentpudyru, ux kimaccudu-
Kauus u o0nactu npuMmenenus. Kon-
CTPYKIMHM (QUIBTPYIOIUX U OCaIH-
TETbHBIX EHTPUDYT.

14

21

DK3aMcEH,
MEKCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAIIYY3,
OJIPY3
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1.4.4. Moxkpasi ounucTKa ra3os.
Konctpykiuu  ckpy0obOepoB.  Diek-
TpudecKkas ouucTtka ra3oB. Komn-
CTPYKLIMH JIEKTPOPUIIBTPOB.

1.5

IlepemMemmBaHue B )KUAKUX cpeaax

1.5.1. Ha3znauenwe u poib
npoieccoB nepememuBanus. Croco-
Obl mepemelrBanus. MexaHudeckoe
nepememBanue. KoHcTpykuun u
o0jacT TNPUMEHEHHUsS THUIIOBBIX U
COBPEMEHHBIX MEIANIOK. MOIIHOCTD
MIPUBOJIA MEILIAJIKH, €€ pacuer.

21

OK3aMeH,
MEXKCECCHOHHAs
aTTeCTaIus,
cobecenoBaHue,
OAIIYY3,
OJIPY3

S CEMECTP

31

38

16

53

DK3aMeH

TEIUVIOBBIE TIPOIIECCBI H
AIIITAPATBI

11

18

20

2.1

OCHOBBI TEOPHUH TENMJI000MEHA

2.1.1. Ponp TemIoBBIX MpO-
1eccoB. MexaHu3Mbl IepeHoca Tel-
na. TeruoBele Oamancel. IlepeHoc
TEIUIa TEIUIONPOBOJHOCThIO. YpaB-
HeHue mepeHoca Temna Dypbe.
VYpaBHenue 3akoHa Dypwe. Termio-
MPOBOJAHOCTh CTEHOK TIPU YCTaHO-
BUBIIEMCs Teruiooomene. I[lepenoc
Teryia KoHBekunuen.. Juddepeniu-
albHOE YpaBHEHHE KOHBEKTHBHOI'O
IepeHoca Telja. YpaBHEHUE TEILIO-
ornaun. TemoBoe nmonodue. Kpure-
pun TemaoBoro momoous. OOmmii
BUJI KPUTEPUATIbHBIX YPAaBHEHUU IS
OTHCaHUS TEII00OMeHa.

2.1.2. Tennootnaya mpu BbI-
HYXJICHHOM U €CTECTBEHHOW KOH-
BEKIIMM 0€3 M3MEHEHHs] arperaTHOro
COCTOSIHMSI ~ TEIUIOHOCHUTENsS, MpHU
KOHJICHCAIlUW Tlapa, KUTIEHUU KHUJI-
KOCTU. JIy4uCTBIM M CIIOXKHBIM TEII-
JI00OMEH.

2.1.3. Tennonepenaya. Oc-
HOBHOE ypaBHEHHE TeIUIoNepeladH.
B3aumocBs3p ko3¢ uirenTa Temio-
nepenaud ¢ KodpduuueHTaMu Ten-
JOOTJAYM U TEIUIOBOM MIPOBOJIUMO-
CThIO CTEHKH. J[BrxKymias cuia Temn-
JIOTIepeiauy, pacueT €€ CpelHel Be-
nuarHbl. OCHOBBI pacdeTa HecTallu-
OHAPHOT'0 TEII000OMEHA.

8/8

DK3aMeH,
MEKCECCUOHHAs
aTTeCTaIusl,
cobecenoBaHue,
OAIIYVY3
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2.2

HpOMbIIlIJIeHHBIe TENMJIOHOCUTEC/IN
U METOAbI UX UCIT0JIb30BaAHUSA

2.2.1. Knaccudpukanus Ter-
JIOHOCHUTeNel U TpeboBaHUs, MPEIb-
sBisieMble K HUM. OCHOBHBIE Tpero-
[IM€ TEIJIOHOCUTENN (TOIOYHBIE Ta-
3bl, BOJSHOW Tap, ropsyas Bojaa) U
crnocobbl ux wucnoiab3zoBaHus. Oc-
HOBHBIE OXJIQXKJIAIOIINE TETIOHOCH-
Tenu (Boaa, BO3MIYX) M CHOCOOBI UX
ucrnonb3oBanus. CrenuaibHble Tpe-
IOIUE U OXJIAKJAIOUINE TEMIOHOCH-
TEJN.

2/2

OK3aMeH,
MesKceccC.
aTTeCcTalMs,

2.3

Temn0o00MeHHbIE aNapaThl

2.3.1. Knaccudukarms Terwio-
OOMEHHBIX armaparoB. THIIOBbIE KOH-
CTPYKLIMH TIOBEPXHOCTHBIX TEII000-
MEHHHUKOB (KOXKYXOTpyO4aTble, «rpyda
B TpyOe», IIIaCTUHYATBIE U JIP.).

CMecHuTeNbHBIE TEIUIOOOMEH-
HUKU. COBpEMEHHbBIC U TIEPCIICKTHB-
HBIC TETUIOOOMEHHBIC aIaparkl.

HNHTeHcudukanus Terniooome-
Ha B ammaparax. Bpibop Ttemnnoo6-
MEHHHKOB.

OCHOBHBIE TOJOXEHUS TEIUIO0-
TEXHUYECKOT0 pacyera MOBEPXHOCT-
HBIX TETUIOOOMEHHUKOB

6/6

DK3aMcEH,
MEXKCECCHOHHAs
aTTeCTaIus,
cobecenoBaHue,
OAIIYY3,
OJIPY3

2.4

Boimmapusanue

2.4.1. CymHocTh mpolecca
BBINIAPUBAHUs, €70 3HAYEHUE U METO-
JIbl OCYILECTBIICHUs. MarepuanbHbIil
O6amanc mpouecca. OmnpezneneHue
TEMIEpaTypbl KHUIEHHUSI pPacTBOpA,
nenpeccuu. TersoBoit OanaHc BbI-
MapHOTro anmnapara.

[Tone3nas pa3HOCTb TeMmepa-
Typ npu BbinapuBaHuu. Illopsgok
pacueTa BBIIIapHOTO aImapara.

2.4.2. OmHO- W MHOTOKOp-
IIyCHBIE BBIIIAPHBIE YCTAHOBKHU.

O6ocHOBaHME 4YHCTa KOPMY-
COB BBIIIAPHON YCTaHOBKHU.

Knaccudukanus BbImapHBIX
anmnaparoB, HUX THUIIOBBIE M COBpE-
MEHHBIE KOHCTPYKLHUH.

8/8

DK3aMeEH,
MEKCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAIIYVY3,
OJIPY3
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MACCOOBMEHHBIE ITPO-
HECCBHI U AIIITAPATBI

18

20

20

3.1

OCcHOBBI Maccorepeaaan

3.1.1. O0mass xapakTepHUCTH-
Ka M Kiaccu(UKaus MaccooOMeH-
HBIX TporeccoB. X ponb u Mecto B
XUMHAYECKOH MPOMBIIIJICHHOCTH.
CniocoObl BeIpaXXKEHHUsI cocTaBa (¢as.
PaBHOBecue npu MaccooOmene. Ma-
TepUATBHBIM OaJlaHC MacCOOOMEHHO-
ro mporecca (annapara). YpaBHEHHE
paboueli JMHMM MacCOOOMEHHOTO
npoiiecca (ammapara). MexaHU3MBbI
nepeHoca BellecTBa MPH Maccoo0-
MeHe. Monekynsipaas  auddysms.
3akonbl Puka. KoHBeKkTHBHBIN NIEpe-
HOC BemiectBa. JuddepeHnnansHoe
ypaBHEHHE KOHBEKTHBHOI'O Macco-
oOMeHa.

3.1.2. YpaBHeHuE MaccooT-
nauu. OcHOBHBIE KpuTepuu auddy-
3uoHHOro moxobus. Ilpumenenus
teopun  AU(Y3HOHHOTO TOHOOHS
JUIsL OTIMCAHUS M PacueToB Maccoo0-
MEHHBIX IIpoleccoB. Maccomnepena-
ya. OCHOBHOE YpaBHEHHME MacCoIie-
penaun. B3ammocBs3p Kod(puUIMEeH-
TOB Macconepeaauu ¢ KoddduuneH-
TaMH MaccooTaaudu. JBrkymas cuia
Maccornepeiaym, pacueT ee cpeaHen
BEJIMYHMHEI.

3.1.3. OcHOBBI pacueTa Mac-
cooOMeHHbIX anmnaparoB. OOmiue no-
JOXEHUS M TOPAIOK pPacyeToB.
Ormpenenenne pa3MepoB  MaccooO-
MEHHOTO amrmapara ¢ MCIOJIb30BaHU-
€M OCHOBHOTO YpaBHEHHS Maccolle-
penaun. OrmpeneneHue BBICOTHI aml-
mapaTta 4epe3 4HCIO M BBICOTY €IH-
HUIl nepeHoca. CTyneHb U3MEHEHUs
KOHIICHTPAIlUH, TEOpETHYEeCKast CTY-
neHs B3aumojeicTBus $asz. Dddek-
TUBHOCTh CTYIIEHU W3MEHEHHs KOH-
neHtpauuu. OrpeneneHue BBICOTHI
amrmapara 4epe3 4Hcio CTyNeHeW W3-
MEHEHHUSI KOHLIEHTPAIIH.

DK3aMcH,
MEKCECCUOHHAs
aTTeCTaIus,
cobecenoBaHue,
OAIIYVY3
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3.2

AO0copOuus

3.2.1. OOume cBeneHust 00
abcopOIuu, ee pojb B XUMHYECKOU
TexHojoruu. PaBHOBecue mpu aod-
copbuuu. JlecopOius, ee poiab U Me-
TOJIBI OCYILIECTBIICHHS.

MarepuanbHbiii  OanmaHc ab-
copbepa u ero pabodas JHHHS.
O6ocHoBaHue paboyero pacxoja aod-
copbeHTa W pa3zmepoB abcopbepa.
[IpuHtMnuanpHble CXEeMBl abCcopo-
[{MOHHO-/IECOPOITMOHHBIX YCTaHOBOK.

3.2.2. Knaccudpukanus aob-
copOepoB. TunoBsie 1 COBpEMEHHBIE
KOHCTPYKIIMU abcopOepoB (pacmbl-
JUTENbHBIC, HACAJ0YHbBIC, Tapelibya-
Thie W Jp.). Buapl Hacamok, ux xa-
PaKTEPUCTUKH U BBIOOD.

Kouctpykuuun maccooOMeH-
HBIX TapesoK s a0CcOpOLMOHHBIX
anmapatoB. [Topsaok pacuera abcop-
Oepa.

w

\‘

OK3aMeH,
MEKCECCHOHHAs
aTTecTalusl,
cobecenoBaHue,
OAIIYVY3,
OJIPY3

3.3

ITeperonka u pekruduranus

3.3.1. OOmiast xapakTepUCTH-
Ka IpOLIECCOB, UX MECTO B XHMHYe-
CKOU TexHoJsioruu. PaBHOBecue B cu-
CTEMe Map — KHUJIKOCTb.

IIpocras meperonka. Ee wma-
TepuaibHbIN Oanmanc. Pektudukarms.
YcraHOBKa 11 HENPEPBIBHOM PpEK-
Tudukanuu OuHapHOM cmecu. Mare-
pHaIbHBIN OanaHc HeNpepbhIBHOM Ou-
HapHOM pEeKTHU(PHUKAILUH.

VYpaBHeHus pabouux JHMHUN
OunapHoii pektuduxanuu. OCHOB-
HbI€ YpaBHEHMs TEIJIOBOTo OajaHca
pexTudUKaIIOHHON YCTaHOBKH.
Pacuer MMHHMManbHOro U 00OCHOBa-
HHUe pabouero (GpaerMoBbIX YHCE.

Konctpykuuu pextudukanm-
OHHBIX KOJIOHH. CrienuasibHbIe BUIBI
peKTU(UKALIUKA U YCTAHOBKH JUISl UX
nposeneHus. Ilopsnok pacuera pek-
TU(UKAIIMOHHOW KOJIOHHBI M yCTa-
HOBKH.

DK3aMcEH,
MEXKCECCHOHHAs
aTTeCTaIusI,
coOeceloBaHue,
OAIIYYVY3,
OJIPY3
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3.4

TepaneCRaﬂ Cyuika

3.4.1. O0mas xapakTepHucTH-
Ka Ipolecca, ero pojb U MECTO B
XUMUYECKUX MpOU3BOACTBaXx. PDop-
MBI CBSI3U BJaru ¢ marepuanom. Me-
TOJBI CYIIKM U 0OOCHOBaHHE CIIOCO-
0OB yAaJeHUs BJIark U3 MaTepHUasoB.
KonBekTtuBHas cymika. CymuibHbIE
areHTsl U ux BbIOOp. Ilapamerpsl
CYIIWJIBHOTO areHra, |-X-nuarpamma
BJIQ)KHOTO BO3J1yXa. MexaHusMsl Iie-
peHoca BJIaru IpU CYLIKE, KUHETHKA
npouecca. J[Buxyias cuia CyLIKH.
MatepuabHbINA U TEIIJIOBOM OaaHChI
KOHBEKTUBHOW CyIIMJIKH. Teoperu-
qyecKasi U JIeHCTBUTENIbHAS CYLIMIIKH.
[locnenoBarenbHOCTE pacyeTa KOH-
BEKTUBHOMN CYIIMJIKH.

3.4.2. Knaccudukamus cCy-
NIWJIOK M CYIIMJIBHBIX YCTaHOBOK.
Tunosble U COBPEMEHHBIE KOHCTPYK-
UM KOHBEKTHUBHBIX CYIIWIOK (6apa-
OaHHas1, KUIISIIETO CJIOS U JIp.).

CneuuanbHble CymHIku (pa-
JTUAITMOHHBIC, KOHTaKTHBIC, CyOIu-
marmonnblie). Ilytu coBepiieHCTBO-
BaHUSI CYIITUJIOK.

w

(o]

N

DK3aMcH,
MEXKCECCHOHHAs
aTTeCcTalusl,
cobecenoBaHue,
OAIIYYVY3,
OJIPY3

3.5

AxcopOumsi 1 HOHHBIH 00MeH

3.5.1. OOmwme cBeaeHus o
mpolecce U 00JacTsIX ero nmpuMeHe-
HUs. OCHOBHBIC NMPOMBITIICHHBIC a]l-
COpOEHTHI, KX CTPYKTypa U CBOMCTBA.
PaBnoBecue mnpu aacopomuu. [e-
copOIHs M COCOOBI ee TMPOBEIACHHUS.
Konctpyknuu ancopbepoB. Xapak-
TEPUCTHUKA Tpollecca U HOHUTOB.
HNonooOMeHHbIE YCTaHOBKH.

DK3aMeH,
MEKCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAITYVY3

3.6

KuakocTHas IKCTpaKumst

3.6.1. OOmme cBemeHUsT O
MPOLIECCE U €ro MPaKkTUYECKOM Mpu-
MeHeHUH. MeTonsl JKUIKOCTHOM
sKcTpakiu. OCHOBHBIE CXEMBI MPO-
BeZieHUs sKcTpakiuu. Kiaccuduxa-
1S SKCTPAKTOPOB, UX KOHCTPYKLIHUH
(KOJIOHHBIE TPABUTAIIMOHHBIEC, CTY-

OK3aMeH,
MEKCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAITYVY3
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MEHYaThIC U Jp.).

1 2 3 6 7
3.7 | PacTBopeHue U 3KCTparupoBaHue 1 2 DK3aMeH,
B CUCTEME TBEPAOE TEJI0 — KU/~ MEKCECCUOHHAa
KOCTh aTTecTalys,
3.7.1.00mue cBeneHUs O
1 cobecenoBanue
npoueccax. JKCTparupoBaHUe KU/I-
KOro BEIECTBA U3 TBEPAOrO Teja.
DKCTparupoBaHle TBEPAOTo Belle-
ctBa. CrocoObl dKCTparupoBaHUs U
pactBopeHus. KoHCTpykuuum sKc-
TPAKTOPOB M PACTBOPUTEICH.
3.8 | Kpucramiu3anusi U3 pacTBopoB u | 1 2 DK3aMeH,
pacnjiaBoB MeKCEeCCHUOHHAas
3.8.1. OOmme cBemenus o | 1 aTTeCTalMs,
nmpoueccax U UX IMPHUMCHCHUU. KpI/I- CO6eC€)IOBaHHe
cTajuizanusi u3 pactBopoB. Kiac-
cupuKalusg KpUCTAUIU3aTOPOB U UX
KOHCTPYKIIUU
3.9 | Mem0OpanHble npouecchbl 1 2 DK3aMeH,
3.9.1.00mme cBemenus o | 1 MEKCECCHOHHAs
mporeccax U o0JacTAX UX MpUMEHe- arTecTans,
Hus. Knaccudukanus u xapakrepu- coGeceI0BaHme
CTHKa MeMOpaHHBIX MporeccoB (0Oa-
poMeMOpaHHBbIX, ¢ dy3uoHHO-
MEMOpaHHBIX, AJIEKTPOMEMOPAHHBIX,
yIbTpa- M MUKPOQWIbTpALMH) U
memOpaH. KoHcTpykuun memOpan-
HBIX arapaToB.
4 MEXAHUYECKHE TIPOLEC-| 2 13
Cbl
4.1 | U3menbuyeHue TBepAbIX MaTepua- | 1 7 DK3aMeH,
JIOB MEXCECCHOHHAs
4.1.1. Teopun um3menvueHus. | 1 aTTecTaIusl,
Mertonsl n3menvucHus. CteneHsb u3- cobecemoBaHUe

MelnbueHus. Metoasl momosna. Kiac-
cupuKalusg MalIuH s U3Melbye-
Husl. OCHOBHBIE KOHCTPYKIIMH JPO-
OmIIOK (IIIEKOBBIC, KOHYCHBIE, BAJIKO-
BBI€, MOJIOTKOBBIE) M MeNbHHUIl (Oa-
paOaHHBIC IIAPOBBIC, CTEPIKHEBBIC W
TpyOuaTble, BUOpallMOHHBIE, CTPYH-
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HBIC ¥ KOJIJIOWIHBIE).

1 2 3|45 6 7
4.2 Knaccupukanuu u cOpTHpPOBKA 1 - - 6 OK3aMeH,
TBEPAbIX MaTEPHUAJIOB MCKCCCCUOHHAA
4.2.1. Tpoxouenme. Kon- 1 B B arrecranus,
cobeceoBaHue

CTpYKUUH TpoxoToB. [IHeBMaTHue-
CKHME W THJIPABIUYECKUE KIACCU(H-

KaTOPHbI.

BCEI'O 11O JUCHHUITVIMHE 85 | 56 | 34 203

Ilpumeuanuel. Coxpamenns B rpage «®@opmMa KOHTPOJs 3HAHUI» pacmin(poBbIBa-
wrcesa: OAIIYY3 — oryersl 10 AyAMTOPHBLIM NMPAKTHYECKUM YIPAKHEHUSIM € UX YCTHOM 3a-
muToii; OJIPY3 — oT4eTsl MO JIabopaTOPHBLIM PadoTaM ¢ UX YCTHOM 3a1UTOM.
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4. ”THOOPMAIUOHHO-METOANYECKASA YACTbD
4.1. IlepevyeHs auTepaTypbl
OcHoBHas

1. CaeBuu, H. 1. DnekTpoHHBINH yueOHO-METOAUYECKUN KOMIUIEKC MO y4eO-
HOoM mucuuruinHe «lIporeccel M anmapaTbl XUMUYECKOM TEXHOJIOrum»: Permcrpa-
nroHHoe cBuaeTenbcTBO Ne 1141816392 ot 03.08.2018 r. Brmageneu: YO «berno-
PYCCKHUI TOCYIapCTBEHHBIN TexHOIorndeckuit yauepcutet» / H. I1. Caesuu, /1. I'.
Kamnmyk, A. D. JleBnanckwii. [DnexTponHslii pecypc] — Munck, 2018. — Pexxum
nocryma: https://www.belstu.by/faculties/htit/piahp/umk.html.

2. Kacatkun, A. I'. OCHOBHBIE MPOIECCHI U aIMapaThl XUMUYECKON TEXHOJIO-
run / A. I'. Kacarkun. — M.: Anesaac, 2005. — 751 c.

3. Hdprraepckuit, FO. W. [pornecchl 1 anmapatbl XUMHUYECKON TEXHOJIOTUH: Y4eo-
HUK Jy1s1 By30B. B 2-x kH. / 1O. U. [IprtHepckuit. — M.: Xumust, 1995. —399 c. — 368 c.

4. Mapkay, Y. A. Ilpampcel 1 amapaTel XiMiuHa ToxHajoriit Y 2 4. Y. 1.
[NiapaMexaHiuHbIs 1 MeXaHIuHbIA Opamdcel / Y. A. Mapkay, [1. S. Baiugxosiy. —
Mau.: BATY, 2002. — 302 c.

5. Mapkay, Y. A. Ilpaupcel 1 anapatsl XiMiyHai TaxHajorii Y 2 4. Y. 2.
[emnaBeis 1 MacaaOMeHHBIS Tipardcel / Y. A. Mapkay. — Mu.: BATY, 2006. — 442 c.

6. ITaBnos, K. ®. Ilpumeps! u 3ama4un Mo Kypcy MpoILECcCOB U anmapaToB Xu-
muueckoit texuonorun / K. @. ITasnos, I1. I'. Pomankos, A. A. HockoB — M.: Ajib-
stue, 2007. — 576 c.

7. Pomankos, I1. I'. MeToasl pacuera mpoieccoB M anmnaparoB XUMHUYECKOU
TexHosoruu (mpumepsl u 3agaun) / I1. I'. Pomankos, B. ®. ®pomnos, O. M. ®auciok.
— CI16.: Xumuzgat, 2009. — 542 c.

8. bopoBuk, A. A. Ilporeccsl u anmapatsl XUuMUYecKon TexHosoruu. Coop-
HUK NpuMepoB U 3amad. B 2 u. U. 1. Texuuueckas rugpasinvka ['mapomexaHude-
ckue nporeccel / A. A. boposuk, C. K. IIporacos, B. A. Mapkos. — Mu.: BI'TY,
2006. -332 ¢

9. boposuk, A.A. Ilpoueccsl U anmapatbl XUMHUECKON TexHonoruu. Coop-
HUK TpumepoB W 3agad. B 2 4. Y. 2. Tennoseie mpoueccel/ A. A. BopoBUK,
C. K. IIporacos, B. A. Mapkos. — Mu.: BI'TY, 2013. - 418 c.

10. Ilpomecchl W ammapaTbhl XUMHUYECKOHW TEXHOJOTHH. MaccooOMEeHHBIE
nporeccel. CoopHuk npumepoB u 3anay/M. B. BoittoB [u ap.]. — Munck, BI'TY,
2017.-509 c.

11. Kamumyxk, JI.I'. TIporiecchl u anmaparbl XUMUYECKOW TEXHOJIOTHU: y4eO.-
MeTon. mocobue st crynaeHtoB crmer. 1-48 01 01 «Xwmudeckas TEXHOJOTHS
nepepaboTku aApeBecuHbl», 1-48 01 02 «Xumudeckass TEXHOJOTHS OPraHUYeCKUX
BEIIECTB, MaTepHaioB U m3aeauii», 1-48 01 04 « »,1-48 02 01 «buorexHomaorus»/
. I'. Kanumyk, H. T1. CaeBuy, A. Y. Bunbkoukuii. — Munck: BI'TY, 2011. — 426 ¢

12. OcHOBHBIE MPOIIECCHI U alapaThl XUMUYECKO TexHosoruu: [Tocobue mo
npoektupoBanuio. [lox pen. FO. U. IsitHepckoro. — M.: Xumus, 1991. — 496 c.

13. Mapxkos, B. A. Ilpoueccel u anmapaThl XHMHYECKON TEXHOJIOTHH.
JlaGoparopuseiii mpaktukym/ B. A. Mapkos, C. K. Ilporacos, A. A. bopoBuk. —
Mumnck: BI'TY, 2011. — 206 c.
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14. Mapkay, Y.A. Ilpamacel 1 anapatel XiMiuHai TaxHaiorii. [IpakTeikym /
VY. A. Mapkay, C. K. IIparacay, A. A. bapasik. — Mu.: BI'TY, 2008. — 208 c.

15. OcHOBHBIE MTPOLIECCHI U anmapaThl XUMU4Ieckor TexHonoruu: [locobue mo
npoektupoBanuto. [lox pen. FO. U. IsitHepckoro. — M.: Xumus, 1991. — 496 c.

16. TIlpoumecchl u ammapaTbl XHUMHYECKOM TexHoyoruu. Pacuer wu
npoeKkTupoBaHue MaccooOMeHHbix ammaparos/ Jl. I'. Kamumyk [u ap.] — MuHCck:
BI'TY, 2014. — 498 c.

17. Tlpomecchl u ammapaTbl XWMHYECKOW TEXHOJIOTHH: METOIUYECCKUE
yKa3aHuslT K KypCOBOMY TIOCKTHPOBAaHUIO 10 OJHOMMCHHOM auciuruinHe/
Cocr. J. I'. Kamumyk. C. K. IIporacoB, B. A. MapkoB. — Munck: bTU um.
C.M. Kuposga. 1992. —42c.

18. CTII 001-2019. IIpoekTsi (padoThl) AuIuIOMHBIC. TpeGoBaHMS U MOPSIOK
MOATOTOBKH, IPEACTABJICHUS K 3a1IuTe U 3auThl.- Munck: BI'TY, 2019. — 67 c.

19. CTII 002-2007. IIpoekTtsl (paboThl) KypcoBble. TpeboBaHUS U MOPSIOK
MOATOTOBKH,IIPEICTABIICHHE K 3amuTe U 3anmuThl. — Muack: BI'TY, 2007. — 40 c.

JlonosiHUTEILHAS

20. HoBblii cnpaBOYHHK XHMHKa M TexHoyora. [Iporeccel u ammaparsb
xuMuueckux TexHosoruil. B 3-x 4. Y. 1 u 2. — C.-I16.: AHO HIIO «IIpodeccuo-
Hal», 2004, 2006. — 848+948 c.

21. CopaBounuk xumuka. T. 5. [lox pen. Hukomsckoro. — M.—JI.: Xumus,
1966. - 976 c.

22. Tleppu, . CnpaBouyHUK HHKeHepa-xumuka. Ilep. ¢ anrin. B 2-x ku./
JIx. [Meppu. — JL.: Xumust, 1969. — 640 + 504 c.

23. I'enbniepun, H. M. OcHOBHBIE TIpoliecChl U anmmapaThl XUMUUECKOU TeX-
nosioruu / H. U. I'enbniepun. — M.: Xumus, 1981. — 812 ¢

24. TInanoBckwuii, A. H. Tlporeccsl u anmapaTbl XUMHUYECKON TEXHOJOTUU /
A. H. ITmanoBckuii, B. M. Pamm, C. 3. Karan. — M: Xumus, 1968 -847 c.

25. ITnanoBckuii, A.H. Ilpormeccsl n anmaparsl XUMHYECKON U HeTeXuMHUe-
ckoii rexnojioruu / A. H. TTnmanosckwuit, I1. M. Hukomaes.— M.: Xumus, 1987. — 496 c.

26. Aiiamreitn, B.I'. O0muii Kypc TpOIIECCOB W ammapaToB XUMHUYECKON
TexHosoruu: YueObnuk: B 2-x ku. / B. I'. Autnmreiin [u ap.]; Ilom pen.
B. T'. Aitnmreiina. — M.: Jloroc; Beiciias mkoia, 2002. — 912-872 c.

27. Cxobmo, A. W. Ilpomneccel m ammaparsl HedTemnmepepabaThIBAOIICH U
HedTexumudeckoi mnpomeinuienHoctd / A. W, Ckobno, W. A. Tpery6os,
IO. K. MosokanosB. — M.: Xumus, 1982. — 584 c.

28. Momnokanos, 1O. K. Ilpoueccel u anmapatbl HedTerasomnepepadboTKu /
IO. K. MosokanoB. — M.: Xumus, 1987. — 368 ¢

29. ®ponos, B.®. Jleknun no xypey «lIpoiecchl u anmapatbl XUMHUYECKOM
texHosorun»/B. @. ®ponos — 2-¢ uza, uctp. — CI16.: XUMU3JIAT, 2008. — 608 c.

30. Pomankos, I1. I'. TIporiecch! u anmapaTbl XUMHYECKOU MPOMBIIIIIIEHHOCTH
[ T1. T". PomankoB [u ap.] — JI.: Xumus, 1989. — 560 ¢

31. HUrnaroBuy, O. Xumuueckas TexHuKa. I[Iporecchl W ammaparthl.
ITep. ¢ vem. / O. Urnatouu. — M.: Texnocdepa, 2007. — 656 ¢
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32. Ilponeccsl U anmapaThl XUMUYECKOW TEXHOJOTHH. SIBJIeHME mepeHoca,
MaKpOKHHETHKA, 101001e, MOAeNupoBanue, npoektuponanue: B 5 1. T. 1. OcHOBBI
TEOpHH TPOIECCOB XuMHuUeckor texuosnoruu / JI. A. bapanoB [u ap.]: mox pen.
A. M. Kyrenoga. — M.: Jloroc, 2000. — 480 c.

33. Ilpouecchl U anmapaThl XUMHUUYECKOW TEXHOJIOTHH. SIBIIEHUs TepeHoca,
MaKpOKUHETHKA, MOoAo0ue, MOJIeTUpOBaHKHe, MpoekTupoBanue: B 5 1. T. 2.
Mexanuveckue u ruapoMexanndeckue mpomeccsl / J{. A. bapanos [u ap.]: mox pen.
A. M. Kyrenosa. — M.: Jloroc, 2002. — 600 c.

34. T'opbatiok, B. WM. Ilpomeccsl u ammapaThl MUMIEBBIX MPOU3BOJACTB. /
B. W. T'opbatiok — M.: Kosoc, 1999. — 333 c.

35. Kapenkwmii, I'. JI. Ilpomecchl M ammapaThl THUIIEBOW TEXHOJOTHH. /
I'. 1. KaBeukuii, b. B. Bacunbes. — M.: Konoc, 1999. — 551 c.

36. IlpombInuieHHas TEIUIOPHEPTeTHKAa W TerorexHuka: CrpaBOYHHK /
[Toxg oOm. pex. un.-kopp. PAH A. B. Kiumenko u npod. B. M. 3opuna.— M.:
NzmarensctBo MOU, 2007. — 632 c. — (TemmosnepreTuka u Ternorexauka; Ku. 4).

37. Tayoman, E. Y. Bemapusanue / E. U. Tayoman. — M.: Xumus, 1982. — 362 c.

38. Kadapos, B. B. OcnoBbl Mmacconepenauu. — M.: Beiciias mkoina, 1979.

39. epByn, T. Macconepenaua / T. Lllepsyx, P.JI. [Turdopa, V. Yunku. —
M.: Xumus, 1982. — 696 c.

40. Anekcanapos, U. A. Pektudukanuonnsie u aOCOpOLIMOHHBIC alapaThl.
Mertonsl pacueTa U OCHOBBI KOHCTpyupoBanus / V. A. AnekcanapoB. — M.: Xumus,
1978. - 280 c.

41. PammMm, B. M. AGcopbuus razoB / B. M. Pamm. — M.: Xumus, 1976. — 656 c.

42. Caxun, b. C. OcnoBsl Texuuku cymku / b. C. Caxun. — M.: Xumus,
1984. - 320 c.

43. SromuH, I'. A. OCHOBBI >XKHIKOCTHOW JkcTpakiuu/ ['. A. Sromus,
C. 3. Karan — M.: Xumus, 1981.

44. Tenbnepun, H. W. OCHOBBI TEXHHKM KpUCTAJUIM3AIMU PaCIUIABOB/
H. U. I'enbnepun, I'. A. HocoB — M.: Xumus, 1975.

45. Kenwes, H. B. OcnoBsl aacoponmonnoi texuuku/H. B. Kenbues. — M.
Xumus, 1984.

46. Uodde, U. U. [IpoekTupoBaHne MpOIECCOB U aNMapaTOB XUMHUYECKOU
texnosioruu / . . Uoddde. — JI.: Xumus, 1991. — 352 c.

47. Tumonun, A. C. OCHOBBl KOHCTPYHMPOBAHHS W pacyeTa XHUMHUKO-
TEXHOJIOTMYECKOT0 U MPHUPOJ0OXpaHHOTO obopyaoBanus: CnpaBoyHuk. B 3-x T. /
A. C. Tumonun. — Kanyra: U3a-so H.boukapesoii, 2006. — 852+1028+968 ¢

48. Jlamunckuid, A. A. KoHCTpynpoBaHHe CBapHBIX XUMUYECKUX aIlapaToB:
CnpaBounuk / A. A. Jlammuuckuit. — M.: Mammnoctpoenue, 1981. — 382 c.

4.2. llepeyeHb U TEMATHKA NPAKTUYECKUX 3AHATHI

TemaTnka TMPaKTUYECKUX 3aHATUW JUISI  CTYIACHTOB JHEBHOW (OpPMBI
noJtydeHus: oOpa3oBaHusi (POPMUPYETCS B COOTBETCTBUHU C TOCIEIOBATEIHHOCTHIO
M3JI05KEHUSI JICKIIMOHHOTO MaTepuaia U 0XBaThIBA€T MPU ITOM OCHOBHBIE Pa3/ieiibl U
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TE€Mbl JUCUUIUIMHBL. Ha mpakTUYecKux 3aHSATUSAX MPOBOJIUTCS pacyeThl CTATUKU U
KMHETUKMA I@POLECCOB, a TAKXKE KOHCTPYKTHBHBIX NapaMeTPOB allapaTos,
npeoOpeTaeTcss OMbIT PabOThl ¢ HOPMATUBHOM JOKYMEHTAIMEH IO MOoa00py
CTaHAapTHOrO oOopyaoBaHus. Ha Bcex NPaKTUYECKUX 3aHATUSAX KaKIOMY
CTYJICHTY BBIJAETCS WHAMBUAYAJbHOE 3aJaHHE C IEJIbI0 €r0 CaMOCTOSTEIbHOU
paboThI U 3aKpEIUICHUS] HAaBBIKOB CAMOCTOSATENIBLHO MPUHUMATh perieHus. [lepeueHn
TEM MPAKTUYECKUX 3aHATHUM Uil CTYJEHTOB JHEBHOM (OpPMBI MOITyYEHUS
00pa30BaHUsI PUBEJIEH HUXKE.

1. ColicTBa ra3oB U XUAKOCTEN U MAPaMETPhI UX COCTOSHUS.
. OCHOBBI PUKIIATHON TUPOCTATUKH.
. [IpakTryeckoe Npuii0keHNEe OCHOBHBIX YPaBHEHUHN THIPOIMHAMUKH.
. 'unpaBaudeckoe CONpoTUBIICHHE TPYOOITPOBOIOB.
. Hacochel 1 kOMIIpeccopHbIE MaIIUHBI.
. I'paBuTaninonHoe ocaxacHue. OTCTOMHUKMY.
. 'mapoayuHaMuka 3€pHUCTOTO CIIOSI.
. @unbTpOBaHKE U PUIBTPHIL.
. IlepememmBanue )XUAKUX CPEL.
. TennoBsie O6anancel. [lepeHoc Tema TenaonpoBOJHOCTHIO.
. KonBekTuBHbI# TermmooOMeH. PacueT ko3(phUIIMEHTOB TEMI00TIauH.
. OCHOBBI pacueTa TerI000MEHHUKOB.
. BeimmapuBanue.
. AGcopOIIMs 1 OCHOBBI pacueToB abCOpOEPOB.
. Ileperonka. OCHOBBI pacueTOB peKTU(UKAIIMOHHBIX allapaToB.
. Cymika. OCHOBBI pacyeTOB KOHBEKTHUBHBIX CYIINJIOK.
. OCHOBBI pacueToB aJcopOepoB.

4.3. IlepeyeHb TeM J1a00OPATOPHBIX 3aHATHIA, MX HA3BaAHHE

1. bezonacHOCTh MpH TPOBEACHUU J1a0OPATOPHBIX PabOT B Ja0OpaATOPHUAX
THJIPaBIMKU U THIPOMEXaHUYeCKUX mpoueccoB. OOuMe ykazaHus O BBITOJIHEHUIO
paboT MO TUIPABIMKE U THIPOMEXAHUUECKUX MPOIIECCAM.

2. PesxuMbl T€UEHUSI )KUIKOCTEH.

3. Ompezenenne pacxoga Traza B TPyOONpOBOJE C TOJyYCHHEM MPOQIIs
pacnpeenieHus JOKaIbHBIX CKOPOCTEH.

4. Onpenenenue TUIPABINYECKOTO COMPOTHUBJIECHUS AJIEMEHTOB
TpyOompoBoOa.

5. [lomyueHue XapakTEpUCTHK LEHTPOOEKHBIX HArHETATENbHBIX MaIIUH
(Hacoca ¥ BEHTWIATOPA) U TPYOOTIPOBOIHOM CETH.

6. UccnenoBaHus TpaBUTALIMOHHOTO OCAXK/ICHUS TBEPbIX YaCTHII.

7. UccnenoBanusi 3(Q(EKTUBHOCTH W TUAPABIUYECKOTO COMNPOTHUBICHHUS
[UKJIOHA.

8. UccnenoBanue ruipoAMHAMUKH TICEBIOOKMKEHHOTO 3€PHUCTOTO CJIOS U
3€pHUCTOTO CJI0S B COCTOSIHUM THEBMOTPAHCIIOPTA.

O© 00 NO O bW
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9. UccnenoBanune paboOTbl €MKOCTHOTO (UIbTpA C TMOJTYYEHHEM KOHCTAHT
(GunbTpOBaHMUSL.

10. UccnenoBanne paboOThl MEMIAIKH C ONpPEACICHUEM MOTpedIsieMoit
MOIITHOCTH.

11. be3omacHOCTbh TpH MPOBEACHUM JTAOOPATOPHBIX padOT B J1labopaTOpHUsIX
TETUTOBBIX M MacCOOOMEHHBIX IporieccoB. OOIIHe yKa3aHUs 0 BHIMOJIHCHUIO paboT
10 TETJIOBBIM M MaCCOOMEHHBIM TPOIIECCaM.

12. UccnenoBanue mpoiiecca TEIIO0OMEHa B TETUIOOOMEHHHKE THUTIA «Tpyda
B TpyOe» C OmpeaeleHneM 3KCIEPUMEHTAIBHOTO U PACYETHOTO TEOPETUUYECKOTO
KO2(PPHUIIMEHTOB TeIUIONepeIayun.

13. UccnenoBanue mpoiecca HECTAIIMOHAPHOTO TETIOOOMEHa.

14. NccnemoBanue mpoiiecca BhIMTApUBaHUs MOJT BAKYYMOM.

15. HccnemoBanue mpolecca MEPUOAMYECKON peKTU(HUKAIA OWHAPHOU
CMECH.

16. HMccnenoBanue THAPOJUHAMHUYECKHX PEKUMOB pabOTHl TapeabdyaThiX H
HACAJ0YHBIX MaCCOOOMEHHBIX aNMapaToB U UX TUIPABIMYECKOTO COMPOTUBIICHHUS.

17. HccnenoBanue mpouecca adcopOLMM B HACAJOYHOM M Tapeiabdaroil
KOJIOHHAX.

18. MccnenoBanue mporiecca MepruoIndecKoi agcopOoIum.

19. MccnenoBanue mporiecca JeCopOIy - pereHeparuy aacopOeHTa.

20. MccnenoBanue mporiecca KOHBEKTUBHOM CYIIKH B 0apaOaHHOW CYIINIIKE.

21 HccnenoBaHre KHHETHKU CYIITKH.

4.4, IlepeyeHb CPeACTB IMATHOCTUKH Pe3yJIbTATOB Y4eOHOM 1eATeIbHOCTH

JUJIst TMarHOCTHKYU Pe3yJIbTaTOB yUeOHOH NESITeIbHOCTH UCIOJIb3YIOTCS:

cobecenoBaHus,;

OTYETHI 10 ayIUTOPHBIM MPAKTUYECKUM YIPAKHEHUSIM C UX YCTHOM 3alUTOM;

OTYETHI 1O JabOPATOPHBIM pabOTaM C UX YCTHOM 3alllUTOM;

MEXKCECCUOHHBIE aTTECTALUH;

3a4ET;

DK3aMEHBI;

KYpPCOBOM MPOEKT C €r0 YCTHOM 3aLIUTOM.

Texkymuii KOHTPOJIb YPOBHS 3HAHUN M KOMIIETEHUMNA U UX MPUPAIIEHUS MO-
KET TaK)Ke OCYILECTBISETCS MPHU JIOMYCKE K BBIINOJHEHHUIO JIabOpaTOPHBIX pador,
MOHHUTOPHUHI€ XOJIa BBIIIOJHEHHSI KypCOBOTO NPOEKTA, OMPOCaX Ha MPAKTHYECKHX
3aHATUAX. B HEoOXOoAMMBIX Cilydasx Ha JaOOPaTOPHBIX 3aHATUSAX MOTYT MPOBO-
JUTHCS KOJIJIOKBUYMBI, @ Ha MPAKTUYECKUX — KOHTPOJIbHbIE PA0OThl U TECTHUPOBA-
Hue. Jlomyckaercs 3KCIpecc-0Ipoc CTYIEHTOB BO BPEMS JIEKIUH.

B xone 4-ro u 5-ro cemecTpoB MPOBOAUTCS MEKCECCUOHHAS aTTEeCTAIUs CTY-
JICHTOB JHEBHOH (hOpMBI MOTydeHuUs1 00pa3oBaHus (IO IBE€ aTTECTALMU B KaXKJIOM U3
CEMECTPOB). Pe3yibTaTbl MEXCECCHOHHBIX ATTECTALlM YYUTHIBAIOTCS IPH BBICTAaB-
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JICHUH CTYJICHTaM UTOTOBOM OIICHKH IO AWCIUILIMHE Ha dK3aMmeHe. OO 3TOM CTy/IeH-
TOB MH(GOPMUPYIOT MpenoAaBaTean Kadeapbl B HaYaje KakKJ0ro U3 CEMECTPOB.

Pacuet utoroBoii otMeTkH 10 yueOHOU quctuuiuiiie (O,y,), KOTOpas BHOCUT-
Cd B 3a4ETHO-DK3aMEHAIIMOHHYIO BEJIOMOCThb, MPOM3BOJAUTCS IO (popmyre
(c mocyienyromMuM OKPYTIECHUEM TMOJYIEeHHOTO YKCIIa 0 OIMKaNIIero 1eaoro):

03}(3 = OMe")ICC] XKM@J!CC + OJV[@")K,‘CZ XKM@DfCC + Ol’ﬂe‘K XKmeK’

A€ Oyene — OTMETKA MO MEXCECCUOHHOW aTTecTaluuu (IMepBOM U BTOPOH);
O,ec — OTMETKa, IIOJy4YeHHass Ha »3K3aMmeHe, Jud@epeHIIMPOBAHHOM 3a4yere;
Keoce 1 Ky — BECOBBIE KOO PHUITMEHTH COOTBETCTBYIOIIMX BUOB aTTECTAIIUH.

Kadenpoil ycTraHOBJICHBI CIEAYIOIIME 3HAYCHHUSI BECOBBIX KOA(D(HUITMEHTOB:
KMeDfCC = 0121 KmeK = 016'

4.5. MeToanyecKkue PeKOMEHIANUU [0 OPraHU3AUUN U BbINOJHEHHIO
CaAMOCTOAATEJILHOM PA00THI 00yYAOUIMMUCH 110 Y4eOHOM JUCUMIITIMHE

[Ipy u3ydeHUH AUCIUIUIMHBI HCHOJB3YEeTCS Y4eOHO-METOAUYECKU KOM-
IJIEKC C MaTepHUAIaMH, TOMOTAIOIIMMHU CTYJICHTY B OPTaHU3ALMU CAMOCTOATEIbHOM
paboThl. DJIEKTPOHHBIN yueOHO-MeToanueckuit komiuieke (QYMK) no nucuumninuze
«IIpoueccel u anmapaTbl XUMUYECKONM TEXHOJIOTMW» pa3MelleH Ha caiite benopyc-
CKOr'0 TOCYJapCTBEHHOI'O TEXHOJIOTHYECKOTO YHHUBEPCUTETA HA CTpaHUlle Kadeaphl
MIPOIIECCOB U alMapaToB XUMUYECKUX MTPOU3BOJICTB.

CamocTosiTennbHass paboTa CTYACHTOB MpEAyCMaTpPUBAET O3HAKOMIICHHE C
HAy4YHOH, Y4eOHOM, MaTEeHTHON U CIIPAaBOYHOM JTUTEPATYPOid, €€ U3yUCHHUE, BBIMOJI-
HEHUE Y4eOHO-HCCIIeN0BATENbCKUX PaboT, MOATOTOBKY K MPAKTHUYECKUM U J1abopa-
TOPHBIM 3aHATHUSAM, 3a4€TaM, 3K3aMEHaM M 3alllUTe KypCOBOrO MPOEKTa, CAMOCTOSI-
TEJILHOE BBITIOJTHEHNWE PACUYETHBIX U OIHUCATENIbHBIX Pa3/lesIOB MOSICHUTEILHON 3a-
MUCKU U TpadUueCcKOl 4acTh KypCOBOTO MPOEKTA, aHAINU3 KOHKPETHBIX CUTYaIIHil.
ensam ynydrieHus opraHu3alid CaMOCTOSITEILHON pabOThl CTYJICHTOB CITyKaT pe-
TYJISIpHBIE KOHCYJIBTAIIUU, KOTOPBIE JIEKTOPBI MPOBOJAT B T€UEHUE 4-r0 U 5-TO ce-
MECTPOB, a TAK)KE PYKOBOJIUTENIN B XOJ€ KYpPCOBOI'O MPOEKTUPOBAHUSI.

[Ipu camocTosaTeNnbHOM paboTe CTYIEHT IOJDKEH pyKOBOACTBOBaThC DY MK.
OH 00s13aH U3y4YUTh YUEOHBIN MaTepual TUCIUIUIMHBI B COOTBETCTBUU C Pa3eiioM
nporpammbl «CoaepkaHue yuyeOHoOro marepuaia». OTBEThl MPAKTHUYECKH Ha BCE
BOIIPOCHI pazzena coaepxkarca B yueOHuke: Kacamkun, A. I'. Ocnognvle npoyeccol
u annapamsel xumuueckou mexvonoauu / A. I'. Kacamkun. — M.: Anvanc, 2005. —
751 c. Takxe 3TH OTBETHl MOKHO HAWTH B AJEKTPOHHOM KOHCIIEKTE JEKIHI IO
nucturrae (cm. OYMK).

[Ipu MOATOTOBKE C 1EJIbIO MPUOOPETEHUSI HABBIKOB CAMOCTOSITEIILHBIX pacye-
TOB TUIOBBIX MPOIIECCOB U aIIapaToB CTYACHTY CJIeAyeT U3YYUTh PEKOMEHAAIUU K
JTAHHBIM pacueram, coJieprKalumecs B OJIHOM u3 ocoOwmii:
llasnos, K. @. Ilpumepsl u 3a0auu no Kypcy npoyeccos u annapamos Xumuieckou
mexnonoeuu | K. @. Ilasnos, I1. I'. Pomankos, A. A. Hockos — M.: Anvsinc, 2007. —
576 c.; Kamuwyk /]. I'. I[Ipoyeccol u annapamsi Xumuyeckou mexrHonio2uu. yueo.-
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memoo. Ilocobue ons cmyodenmos cneyuarvvocmu 1-48 01 01 «Xumuuecxas
mexnonoeus nepepabomru opesecurvly, 1-48 01 02 «Xumuueckas mexnonocus
opeanuyeckux eeuwjecms, mamepuanos u uzdeauiiy, 1-48 01 04 « », 1-48 02 01
«buomexnonocusy / J[. I Kanuwyx, H. Il. Caesuu, A. U. Bunvxoyxuii. — Munck:
BITY, 2011. — 426 c.

PexkoMeHyeTcst BBIMOTHATD O Y3JI0BBIM TeMaM JUCITUIUIMHBI KOHTPOJIbHBIE
3a/1auu, COJIep KAIIUecs B TONMEHOBAHHBIX BBIIIIE TOCOOUSIX.
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MPOTOKO.1 COIJTIACOBAHUSA YYEBHOM IMPOI'PAMMBI YBO

IIpemnioxenus | Pemenue, mnpu-
00 m3MeHeHUsX | HATOe  Kaden-
Ha3zBanue B COJEpXaHUU | poi, pa3pado-
yueOHoOM yueOHOI Tpo- | TaBmied yuel-
JWICIMIIIIAHBL, Hassasme kadexpr rpaMMbl  ydpe- | Hyl0 TMporpam-
C KOTOpOH JKJICHUS  BBIC- | MY
Tpedyercs Iero (c  ykazaHuem
COTJIACOBAHUE oOpa3oBaHus JaThl
1o y4eOHOW | 1 HOMepa Mpo-
JVICIIATUTAHE TOKOJIA)
O6opynoBanue

NPEANPUATHIL  JIpe-
BECHBIX IUIUT U IjIa-
CTHKOB

Kadenpa xumudeckoit mepe-
pabOTKH IpeBECUHBI

O6opynoBanue ruj-
POIU3HBIX U MHUKpPO-
OMOJIOTUYECKUX
IIPOM3BO/ICTB

Kadenpa xumuueckoit nepe-
paboOTKU JPEeBECUHBI

Coneprxanue yaeOHOM pOrpaMMbl COTIIACOBAHO C BBITYCKArOIIEH Kadeapoii:
3aBeayromuii kadeapoun
XUMUYECKOU mepepaboTKu IPEBECUHBI

KaHJIUJIAT TEXHUYECKUX HAYK, TOLEHT B. JI. ®ueitmep
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JTONIOJITHEHU A 1 UBSMEHEHM S K YYEBHOH TPOTPAMME YBO
Ha 2020/2021 y4e6HbIii roa

NoNe J1oMOJIHEHHST 1 ©3BMEHEHUS OcHoBaHue
IL.II.

VYyebHas nporpaMmMa nepecMoTpeHa u ojo0peHa Ha 3acefaHuu kadeapsl mpolec-

COB u armapaToB XUMHUYECKUX MIPOU3BOJICTB (mpoToKOI
No OT 20 T.

(Ha3BaHue Kadeapor)

3asenyrommii kadenpoi [TnAXII
JIOKTOP TEXHUYECKUX HAYK, JOLEHT A.D. JleBnanckuii

YTBEPX/IAIO
Hexan daxynbrera XTT
KaHJWIAaT TEXHUYECKUX HAYK, JTOLCHT 10.A . Knumoni




