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1 HEJIM 1 3ATAYU OCBOEHUSA JNCIHUIIJIMHBI

[lenbro npemnoaaBaHust TUCHUILINHBI «I[Iporiecchl U anmaparbl XUMHUECKON TEXHO-
JIOTHM « SIBJISICTCSl O3HAKOMJIEHHE 00yJaeMbIX ¢ HanboJiee paclpoCTpaHEHHOM 000py10-
BaHHEM U IPOIIECCAMU B XUMHYECKUX TEXHOJIOTHSX MAaTEPUANIOB SJIEPHOTO TOIJIMBHOTO
IIMKJIa, a TAK)KE€ HAYyYUTh XUMHUKOB-TEXHOJIOTOB pa30upaThbCsi B 000pPyA0BaHUU OTPACIIH,
AKCIUTYaTUPOBaTh 00OPYAOBAaHUE, CHUYXKAsI €TI0 U3HOC U c€0ECTOMMOCTh BBIITYCKHOM MPO-
TYKITAH.

3amaun JUCIAIUINHEL:

— o0y4eHHue TEOPETUYECKUM M MPAKTUYECKUM OCHOBAM THAPABIMYECKUX, TEIUIO-
BBIX U MaCCOOOMEHHBIX MPOIIECCOB;

— 00ydyeHHE OCHOBAM pAIMOHAIBLHOTO aImapaTypHOTO OGOPMIICHHUS THIIOBBIX
MIPOIIECCOB;

— pa3BUTHE y 00y4aeMbIX HABBIKOB CAMOCTOSITCIBLHOTO TMPHUHSATHS TEXHUYECKHUX
pEllIeHUM, CBSA3AHHBIX C IKCIUTyaTallMedl JEMCTBYIOIIMX U OCBOCHMEM HOBBIX XHUMMKO-
TEXHOJOTUYECKUX CUCTEM.

— 3aKpeIUICHHE 3HAHUU MO OOIIEHH)KCHEPHBIM M CICIHAIBHBIM JTUCHIUILUIMHAM
TEXHOJIOTUH MOJYYEHUS U IPUMEHECHUSI MaTEPUAJIOB SIZICPHOTO TOIIMBHOTO ITUKJIA

Jucuummna «IIporeccsl U anmapaThl XUMUYECKOW TEXHOJOTHH» Oa3upyercs Ha
3HAHUAX U YMECHUSX, MOJTYUYCHHBIX MPU M3YYCHHUHU CICTYIONIUX OOIIEHHKCHEPHBIX UC-
LUIUIMH: 00Imas XxuMus, ¢pusudeckas XxuMusi, (pu3nka, o0IIass XuMUdecKass TEXHOJIOT s,
MCXaHMKa.



2 HEPEYEHD IIVIAHUPYEMBIX PE3YJBTATOB OBYYEHUA 11O JUCHUIIJIMHE

[Iponiecc u3ydeHust TUCIMUILIMHBI HAIIPaBJIeH Ha POPMUPOBAHUE CISAYIOMNX KOMITIETCHIIMA U UHIUKATOPOB MX JOCTHXKEHHS B cooTBeTCTBUU ¢ OC
HUAY MUODOU u OOIT BO no crieruaasHOCTH.

IIpodeccrnonaibHbIe KOMIETEHIUH U HHAMKATOPBI X TOCTHKEHU:

3amaya npodeccuoHaILHOM
JCSITENIBHOCTH

OO0BeKT WM 00JIaCTh3HAHUSI

Kox n naumenoBanue
K

Kon u HaumeHnoBanue uHAMKATOpA
noctmxkenusa [1K

OcHoBanue (nmpodeccruoHaTbHBIN
CTaH/AapT, aHAJIU3 OIBITA)

O06001IeHHBIE TPYAOBBIE PYHKIMH

T 33241 ipodhecCHOHATBHOMN ASSTENHHOCTH: TEXHOJIOTHIECKUI

OcymecTBieHNE TEXHOIOTH-
YeCKOro MpoIlecca B COOTBET-
CTBHH C TPEOOBaHUSIMH TEX-
HOJIOTHYECKOTO perjiaMeHTa;
Opranuzaius u OCyIiecTBIe-
HUE BXOJHOTO KOHTPOJIS ChI-
pBs M MaTepUajoB, UCIIOJb3Y-
€MbBIX B TCXHOJIOTUU MAaTCpU-
aJI0B COBPEMEHHOM SHEPreTU-
KH, U30TOITHO-YHCTHIX Be-
IIECTB, UX COCIMHEHMUII;

IupkoHuii, ypaH, INIyTOHUN
U IPyTHe TPaHCYPaHOBEIC
SIIEMEHTBHI, paINOAKTHBHBIE
JJIEMEHTHI €CTECTBEHHOTO
MPOUCXOXKJICHHS U TPOYK-
ThI, 00pa30BaBIINECS B SACP-
HBIX peaKTopax u mpu oomy-
YEHUU MUILECHEH Ha YCKOPU-
TEJSX — B BUJE Py, KOHIICH-
TPATOB U BTOPHUYHOTO CHIPHS,
a TaKKe MPOLIECChl 00pale-
HUSI C HUIMH, BBIICTICHUS U
arHaKA IETEeBBIX
CriernanbHO CO3/JTaHHBIE MU-
HICHU TSI HAKOTUICHUS LeJie-
BBIX M30TOIIOB, @ TAKXKE I10-
IIYTHOE M3BJICUCHHE [IEHHBIX
W30TOIIOB B X0JI€ TEXHOJIOTH-
YeCKHUX MporeccoB; TexHo-
JIOTHYECKHE TPOLIECCH H3-
BJICYCHHUSI, KOHIICHTPUPOBa-
HUS M OYMCTKU YKa3aHHBIX
BhIIIIE 0OBEKTOB, 000py10Ba-
HHUE U CICTEMBI KOHTPOJIS JUISI
ux ocymectsienus; O6opy-

ITK-3 Crniocoben ocy-
HIECTBIATh TEXHOIIO-
TUYECKUU MpoLecC B
COOTBETCTBHH C pe-

T TaME€HTaMH HCII0JIb-
30BaTh TEXHUYECKHE
CpencTBa sl U3Mepe-
HUA OCHOBHBIX ITapa-
METPOB TEXHOJIOTHYE-
CKOTo Tpoliecca,
CBONCTB CBIpbS U
MPOLYKIUH

3-I1K-3 3HaTh: KOHCTPYKIHIO OCHOBHO-
r0 ¥ BCIIOMOTATEIHHOI0 000py10BaHUS
V-1IK-3 YMeTb: BEIOpaTh ONTHMAIHHYIO
TEXHOJIOTHUYECKYIO CXeMY Ipoliecca B
COOTBETCTBHH C PETIAMEHTOM
B-I1K-3Bnanets: HaBbIKaMHu 000CHOBA-
HHA KOHKPETHOT'O TEXHUYCCKOI'0 peiie-
HHUS TIPH pa3paboTKe TEXHOJIOTHUECKUX
IPOLIECCOB

[MpodeccrnonanbHblii cTaHAAPT
«24.075. NnxeHep-uccaea0Bareib
B 00JIACTH pa3zieNieHHs] U30TONOB «

[IpodheccuonanpHbIil cTaHAAPT
«24.078. Cnenuanuct-
HCCIIeIoBaTeNb B 00J1aCTH S/1epHO-
SHEPTreTHUECKIX TEXHOIOTHH «

I1K-4 Criocoben ana-
JIU3UPOBATH TEXHOJIO-
THYECKHIA TIpoIiecc,
BBISIBJIATH €0 HEI0-
CTaTKH u
pa3pabaTbiBaTh MepO-
HpI/IHTI/ISI II0 €ro Co-
BepHIeHCTBOBaHI/IIO

3-I1K-4 3HaTh: crocoObl aHamu3a Tex-
HOJIOTUYECKHX TPOIIECCOB M BBIABICHUS
€ro HeJIOCTaTKOB

V-IIK-4 YMeTh: aHaTU3UPOBATh TEXHO-
JIOTUYECKHUH TPOIIECC, BBISIBIATE €T0 HE-
JIOCTATKU U pa3pabaThIBaTh MEPONPHUS-
THS TIO €T0 COBEPIICHCTBOBAHUIO
B-IIK-4 BnageTs: HaBBIKaMHPa3pabOTKH
MEPONPHUATUH IO COBEPIIEHCTBOBAHUIO




JIOBaHHE, TIPUOOPHI U METOJIBI
obecrevyeHuns: aHaTUTHIECKO-
T'0 KOHTPOJIS IPOBEACHUS
9THX MPOLECCOB B Tabopa-
TOPHBIX U TIPOMBIITUICHHBIX
YCIIOBUSX;
TexHOMOrN4YecKHe MPOLECChI
obpamenus ¢ OAT u PAO,
TIOJYYEHUS] ¥ BBIICICHUS
paarou30TONOB; MeToIbl
oOecrieveHus paauaiuoHHON
0e301macHOCTH U peaduInTa-
LIUU TEPPUTOPUH, CBSA3AHHbIE
C UCIIOJIb30BAHUCM SAJICPHBIX
00BEKTOB.

TCXHOJIOT'MYCCKOTI' O IMpouecca

ITIK-5 Cnocob6en npu-
HHUMATh KOHKPETHOE
TEXHHICCKOE pere-
HHUE C y4ETOM OXPaHbI
TpyJa, paaAualuOHHOM
0€e30MmacHOCTH U
OXpaHbl OKPY>KAKOIIEH
cpembl

3-T1IK-5 3naTh: mpaBoOBHIC, HOPMATHUB-
HO-TEXHUYECKHE M OpraHn3alOHHbIC
OCHOBBI 0€30TIaCHOCTH KH3HE IEATEIIbHO-
CTH, CPEJICTBA, METOIHI MTOBBIIICHHS 0€3-
OMACHOCTH

V-IIK-5 YMmeTs: npuHUMaTh KOHKPETHOE
TEXHHYECKOE PelIeHHe C yI4ETOM OXpa-
HBI TPY/a, PaANANOHHON 0€30TTaCHOCTH
1 OXpaHbl OKpYKaroIien cpesl

B-IIK-5 Briagets: ciocOOHOCTBIO aHAIH-
3UpPOBaTh U CUCTEMAaTHU3UPOBATh HHPOP-
Maluio, 1 00padaThIBaTh MOTy4YECHHEIE
JAHHBIE C LEINBIO IPUHATUS KOHKPETHOTO
TEXHHYECKOTO PEIIEHUS C YIEeTOM
OXpaHbl Tpy/ia, paualoHHON Oe301ac-
HOCTHU ¥ OXPaHbl OKpPY>Karolel cpeabl

[IpodeccrnonansHbIN cTaHIAPT

«24.075. UnxeHep-ucciueaoBareib
pasmeNeHus H30To-

B o0acTu
OB «

[IpodeccuonanbHbIl cTaHIAPT
«24.078. Cnenuanuct-

HCCIIe0BaTeIhb B 00IaCTH SICPHO-

OHEPreTUYCCKUX TEXHOJIOTHH «

Turn 33124 PoheCCUOHATLHOMN A TeIBHOCTH: TPOSKTHBIHN




Pa3paboTka HOBBIX TEXHOJIO-
IMYECKHX CXEM, pacueT TeX-
HOJIOTHYECKH XT1apaMeTpoB,
pacder u BeIOOp 000pypoBa-
Hust; Paspabotka npomeccos,
anmnaparoB, CUCTEM yIpaBJie-
HUS B COCTaBe TEXHOJIOTHI
BBIJICJICHUS PEIKUX, PACCESH-
HBIX, PAJHOaKTHUBHBIX 3JIe-
MEHTOB, HApaOOTKH U30TO-
noB, nepepadotku OAT, 006-
Jy4eHHBIX MUIIIEHEN, 00pa-
mierns ¢ PAO paznuuHbIx
BHUJOB. AHQJIN3 U OLIEHKA
JIbTEPHAaTUBHBIX BAPHAHTOB
TEXHOJIOTMYECKOM CXEM H €€
OTACIIbHBIX Y3JIOB U allrapa-
TOB,

Pa3paboTka NCXOMHBIX TaH-
HBIX IJIA IMIPOCKTHPOBAHUA
HOBBIX TECXHOJIOTHYCCKUX
MPOLIECCOB U 000PYIOBaHUS,
ABTOpCKHI Ha130p 32 IPO-
[[ECCOM MPOEKTHUPOBAHUSL.

upkonui, ypaH, IuryTOHUN
U Ipyrue TPaHCYPaHOBBIE
3JIEMEHTBI, PaIUOAKTUBHBIE
3JIEMEHTHI €CTECTBEHHOT'O
HPOUCXOXKICHHS U IPOIYK-
THI, 00pa30BaBIIHECS B SAICP-
HBIX peaKTopax u mpu oomy-
YEHUU MUIICHEN Ha YCKOpU-
TEJIAX — B BUAE PyH, KOHIIECH-
TpPaToB U BTOPUYHOTO CBHIPBS,
a TakXe Ipoleccs oopaiie-
HUSI C HUIMU, BBIIEICHUS U
aduHaXKa 1EITEeBBIX
MPOAYKTOB;

PaccesHubIC

DJIEMEHTEI: IIC31H,

pyouIuii, TaJUINH,

TaJJIUM, UHIAM,

CKaHJHii, TepMaHUl, a TaKXKe
PEIKHUE IIIEMEHTHI: JINTUH,
OepuyuIni, BaHAIUH, TUTAH,
MOJIMOIEH, BOIb(pam,
pelKo3eMeTbHbIC

3JIEMEHTHI U UX

COCJIMHEHHSI UTPAIOIUE BaXK-
HYIO POJIb B BBICOKOTEXHOJIO-
TUYHBIX TIPOIECCax COBpe-
MEHHOI 3HEPreTUKU U
9KOHOMUKH;

IIpupoaHOE U TEXHOTEHHOE
CBIpBE, COZIepIKalllee U30TO-
Bl JIETKUX 3JIEMEHTOB, B TOM
yucie JuTusi, oepuims 60-
pa, yraeposaa u ux
COCIMHEHHNH — BKII0Yas IpH-
BEJICHHE X B COCTOSIHHE,
TpebyeMoe 1T aTOMHOM
MIPOMBIIIUIEHHOCTH;

INK-8 Cmocoben pa3-
pabaThIBaTh HOBHIC
TEXHOJOTHUECKHUE
CXEMbI Ha OCHOBE pe-
3yJIbTaTOB HAYYHO-
UCCIIEIOBATENBbCKUX
paboT

3-I1K-8 3HaTh: NpUHLUHUIIBI pa3pabOTKU
HOBBIX TEXHOJIOTHYECKIX CXEM Ha OCHO-
BE pe3yJbTaTOB HAYYHO- UCCIIEI0BATENb-
CKHUX paboT

V-IIK-8 YMeth: pa3pabaThiBaTh HOBBIC
TEXHOJIOTHYECKHE CXEMBI Ha OCHOBE pe-
3yJbTaTOB HAYYHO-HUCCIIEA0BATEIbCKIX
pabor

B-ITK-8 BnaneTs: He0OX0AMMBIMU 3HA-
HUSIMH TIPU pa3pa0d0TKe HOBBIX TEXHOJIO-
TMYECKHX CXEM Ha OCHOBE Pe3yJbTaTOB
HAyYHO MCCIIEJIOBATEIHCKUX PadoT

[MpodheccuonanbHbIl cTaHAAPT
«24.075. UmxeHep-ucciea0BaTelb
B 00J1aCTH pa3/ieyieHUs] U30TOMOB «

[IpodeccrnonanbHbIN cTaHAAPT
«24.078. Cneranmct-
HCCIIeIOBATENb B 00JIACTH SICPHO-
SHEPIeTHYCCKUX TEXHOJIIOTUH «




CrieniuaibHO CO3/AaHHBIE MU~
HICHU TSI HAKOTUICHUSI TIeJie-
BBIX M30TOIOB, a TAKXKE MO~
MyTHOE U3BIICUCHUE LIEHHBIX
W30TOIOB B X0JI¢ TEXHOJIOTH-
YeCKHUX MpoiieccoB; TexHo-
JIOTHYECKHE TPOLIECCHI H3-
BJICYCHHUSI, KOHIICHTPUPOBa-
HUS 1 OYMCTKU YKa3aHHBIX
BEIIIIe 00BEKTOB, 000pYI0Ba-
HHUE U CHCTEMBI KOHTPOJIS IS
ux ocymiectBieHus; Odopy-
JIOBaHUE, TPUOOPHI K METOIBI
o0ecrieyeHus: aHAIUTHYECKO-
T'0 KOHTPOJIS TIPOBECHHUS
STHX TPOIIECCOB B JT1abopa-
TOPHBIX 1 IPOMBIINIJICHHBIX
YCIIOBUSIX;
TeXHONOrnYeCKUe MPOIECCh
obpaienus ¢ OST u PAO,
IMMOJIy4YCHUA U BBIACIICHUSA
Pamuonu30TONoB ; MeTobl
obecrieyeHus paiuaiioHHOM
0e30macHOCTH U peabmiInTa-
UM TEPPUTOPHIA, CBSI3aHHBIC
C MCTIOJIb30BAHUEM SICPHBIX
00BEKTOB.

ITK-9 CnocobeHn mpo-
BOJIMTH aHAIIM3 TEXHU-
YeCKMX 3aJaHuil Ha
MPOCKTUPOBAHHUE U
MPOEKTOB C YIETOM
CYIIIECTBYIOMIETO
MEXIYHAPOTHOTO U
HAIMOHAIBHOTO
SZIEPHOTO 3aKOHOIa-
TENbCTBA

3-I1K-9 3HaTh: NpUHLMIBI aHATH3A TEX-
HUYECKHX 3aJaHUN Ha

MPOEKTHPOBaHKE, pa3pabOTKH TEXHOIO-
TMYECKHX CXEM, TEXHOJIOTHYECKON H
TE€XHUYECKOU JOKYMEHTALUH

V-IIK-9 YMets: pazpaboTaTrh TEXHOJIO-
TMYECKYIO U allapaTypHYIO CXeMbI IIpo-
LIECCOB MPEANPUITUH SAEPHO-
TOIJIMBHOTO LIUKJIa € Y4€TOM CyIle-
CTBYIOILIET0 MEX/TyHapOJHOTO U HALIMO-
HAJBHOTO SIEPHOT0 3aKOHOJATENbCTBA
B-IIK-9 Brnanmers: mpueMaMu BHITIOTHE-
HUS 4EepTEXKEW aIllapaTypHbIX CXEM
TEXHOJIOTHMUYECKUX MPOLIECCOB C UCTONb-
3oBaHneM coBpemeHHBIXx CAD- mpo-
rpamm

[MpodheccuonanbHbIl cTaHAAPT
«24.075. UmxeHep-ucciea0BaTelb
B 00J1aCTH pa3/ieyieHUs] U30TOMOB «

[IpodeccrnonansHbIN cTaHIAPT
«24.078. Cnernuanuct-
HCCIIEIOBATENb B 00JIACTH SIIEPHO-
SHEPTrEeTHYECKIX TEXHOIOTHH «




B pesynbprare nzydeHus: AUCIUIUIMHBI CTYICHT CIICIIHAIUTETa JOJIKEH:
3namo:
— TEOPETUYECKHE OCHOBBI M TEXHUKO-YKOHOMHUYECKHE MTOKA3aTENH THAPOMEXaHUIECKUX, TEIIO00OMEH-
HBIX U MacCCOOOMEHHBIX ITPOIIECCOB XUMUUYECKON TEXHOJOTHH, arapaTypHoe opopMiIeHUE ITHX MTPOIIeC-
COB;
— KOHCTPYKITUIO OCHOBHOT'O M BCTIOMOTATEIbHOTO 00OPY/IOBaHMS,
— MPUHIUIIBI aHATM3a TEXHMYECKUX 3aJJaHUi Ha MPOCKTUPOBAHUE, Pa3pabOTKH TEXHOJIOTHYECKUX CXEM,
TEXHOJIOTHYECKON M TEXHUYECKOHN JTOKYMEHTAIIMH.
Ymemon:
—TMPOBOAUTH PACUETHI MPOCTEHIIMX THAPOMEXaHUIECKUX, TETNIOOOMEHHBIX M1 MAaCCOOOMEHHBIX IMPOIIeC-
COB XUMHUYECKOW TEXHOJIOTHH C OTPECIIEHNEM TEXHUKO-DKOHOMUYECKIX TTOKa3aTeNel, BLIOUpaTh ara-
paTypHoe opopMIICHUE ITUX MPOIIECCOB;

— pa3paboTaTh TEXHOJIOTUYECKYIO U arrapaTypHyIo CXEMBI MPOLIECCOB MPEANIPUATHI s11ep-
HO-TOIUTMBHOTO LIMKJIA c YUETOM CYIIECTBYIOIIETO MEXIYHAPOIHOTO M HAIIMOHAILHOTO sJIep-
HOT'0 3aKOHOJATEIbCTBA

Bnaoemos:

— OCHOBHBIMH IIPHEMaMHU 3KOHOMUYECKOH OILIEHKH L1E€1eCO00Pa3HOCTH OCYIIECTBICHHS THAPOMEXaHnYe-
CKHX, TETJIO0OMEHHBIX U MaCCOOOMEHHBIX MPOLECCOB U BHIOOPA anmapaTypHOro opopmMIiIeHHs 3THUX Ipo-
LIECCOB.

—I[pUe€MaMH BBIIIOJHEHUS YePTEXKeH anmapaTypHbIX CXeM TEXHOJIOIMUYECKHX MPOLIECCOB C UCHOJIb30Ba-

Huem coppemeHHbix CAD- nporpamm;

—CIIOCOOHOCTBIO AHAIM3UPOBATh U CHCTEMAaTU3MPOBATh HHPOPMALIUIO, 1 00padaThIBaTh MOJIy4YEHHbIE
JTaHHbIE C LIEJIbI0 PUHATHS KOHKPETHOIO TEXHUYECKOTO PELIEHUS € yYETOM OXpaHbl TPyAa, paau-
allMOHHOM 0€30MacCHOCTH M OXPaHbl OKPYKAIOLIEH cpeibl

3 BOCIIUTATEJIbHBIA NIOTEHIUAJ JUCIHUILIUHBI

Hanpapnenusi/nenu Bocnura- 3anayu BocnUTaHus (KO.) BocruTaTensHBIN OTEHIIMAT IUCITATIIINHBI
HHA

[TpodeccrnonansHoE BOC- B18- popmupoBanue oTBeT- Hcnonbs3oBanne BOCIUTATENHLHOTO T1O-

MUTaHUE CTBEHHOCTH 32 TIpodeccro- TEHIIMAaJa JUCIUIUIAH MPo(ecCHOHAIBHO-

HaJbHBIN BBIOOp, Ipodeccro- = ro MOAYIS JUIsl JOPMUPOBAHUS Y CTY/I€H-
HaJIbHOE pa3BUTHE U Mpodec-  TOB OTBETCTBEHHOCTH 3a CBOE Npodeccu-
CHOHAJIbHBIE PEIICHUS OHAJIBHOE pa3BUTHE OCPEICTBOM BbIOOpA
CTYZIEHTaMM WHAMBHIyalbHBIX 00pa30oBa-
TEJIbHBIX TPACKTOPUH, OpraHU3aluu CHU-
CTEMbI OOLIEHNS MEX/y BCEMH YYaCTHH-
KaMU 00pa3oBaTeIbHOIO MPoLecca, B TOM
qHCIIe ¢ UCTIOJIb30BaHUEM HOBBIX HH(OP-
MaIlMOHHBIX TEXHOJIOTH.

4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

Hucuunnuna [Iporieccsl U anmapatbl XUMHYECKONH TEXHOJOTHH OTHOCHTCA K 0a30BO YacTH Mpo-
(dheccroHaIBbHOTO MOIYJIS YdeOHoro miaHa mo crnenuanbHocT 18.05.02 Xumudeckass TEXHOJOTHs MaTe-
pHaJIOB COBPEMEHHOU SHEPTETUKHU.

4.1 O0beM AUCHMIIIMHDI

O6mast TpynoeMkocTh (00beM) TucHMIIHHGI [Iporiecchl 1 annmapaThl XUMHYECKOW TEXHOJIOTHU CO-
craisiet 7 3auetHbix eaunull (3ET), 252 akameMHuecKux 4acoB.
Tabnuua 4.1 O6bEM TUCIUIIMHBI 110 BUJIAM Y4eOHBIX 3aHATHI

Beero, 6CeMech7

Bun yuebHoit paboThl 3aYETHBIX €IUHUI]
(akaz. gacoB)




KonrakTHasi pa6oTa ¢ npenoaaBartejieM 140 72 68
B TOM YHCIIE:
— ayJUTOpHAs 10 BUAaM y4eOHBIX 3aHATUI
— JIeKUUU 35 18 17
— MPAKTHUYECKUE 3aHIATUS 70 36 34
— J1abopaTOpHBIC PAOOTHI 35 18 17
CamocrosiTeibHast padoTa 00y4yaommxcst 148 144 4
B TOM 4HcJIe:
— U3Y4YEHUE TEOPETUYECKOro Kypca o4 52 2
— pacuyeTHO-TpaduIecKue paboThl, 3a1a4H 54 52 2
— IMOJATOTOBKA KypPCOBOT'O IIPOCKTA 40 40
Bujx npoMeKyTOYHOM aTTeCTAIMM: 3a4eT/IK3aMeH 3a4./Dk3 - 36
HToro nmo gpucumMninue 324 216 108
B TOM 4YHCJ€ B (popMe MPAKTHYECKO MOATOTOBKH 15 8 7

Tabnmma 4.2 - Pacnpenenenne yueOHOM Harpy3KH 110 paszesiaM TUCIIUTLIHHBI

Bunpl yueGHOI Harpy3ku M UX TPYyLOEMKOCTh, BKIIIOUast CaMo-
CTOSITENBHYIO pa0OTy CTYACHTOB, aKa/l. Yackl
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1 | Tema 1. Brenenue. Knaccudu- 2 - - - - 12 - 14 [1K-3
Kallis OCHOBHBIX IIPOLIECCOB U [1K-4
anmapaToB XUMHYECKON TEXHO-
JIOTUU
2 | Tema 2. OCHOBBI THAPOCTATHKH. 2 8 1 2 - 12 1 24 IK-3
CBoticTBa xxuakocreil. OCHOB- [1K-4
HO€ YpaBHEHHE T'MJIPOCTATUKHU. IK-5
2 | Tema 3. l'mapoMexaHUYECKUE 2 8 1 4 1 12 26 T1K-3
npoueccel 1 annapartsl. [lepe- IK-8
MEIIEHHE U CHKATUE )KUIKOCTEN [1K-5
W Ta30B
3 | Tema 4. Pa3znencHue reTeporeH- 4 4 1 2 1 12 22 T1K-3
HBIX HEOJHOPOJHBIX CUCTEM [1K-8
I1K-5
4 | Tema 5. TernoBble IIPOIIECCHI U 4 6 1 4 - 12 26 I1K-8
anmaparsl. 3HaU€HUE TPOIECCOB I1K-9
TEMI000MEH B XUMHUYECKON [1K-4
IIPOMBIIIJIEHHOCTH ITK-5
5 | Tema 6. Beimapusanue. Cyi- 4 6 2 4 1 12 26 IK-3
HOCTb ¥ CIIOCOOBI OCYIIIECTBIIe- I1K-9
HUS TIpoliecca I1K-8
[IK-4
IK-5
6 | Tema 7. MaccooOMeHHBIE ITPO- 4 8 1 2 - 12 1 26 IK-3
uecchl U annapatbl. OCHOBBI I1K-8
MPOIIECCOB MaccooOMeHa, 00Ire [1K-4
noHsiTus U onpexaenenus. Kmac- [1K-5
cu(uKanusg MacCOOOMEHHBIX
MIPOIIECCOB
7 | Tema 8. AGcopbuus. Xapakre- 2 4 12 18 IK-3
pHUCTHKA TIporiecca U o0IacTu [1K-4
[IPUMEHEHUS IIK-5
I1K-8
I1K-9
8 | Tema 9. Ilpocras meperoHka. 2 6 1 3 12 23 I1K-3
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Bune! npoctoii neperonku, Ma- I1K-4

TepUAILHBIN OalaHC Tporecca IK-5
I1K-8
IK-9
9 | Tema 10. Pektudukamms, xapax- 3 6 2 4 2 12 1 25 IK-3
TEepHUCTHKa npouecca. Marepu- [IK-4
ANBHBIA M TEIUTOBOH OaTaHCHI. IK-5
@DIrerMoBoOe YHCIO. I1K-8
I1K-9
10 | Tema 11. AncopOrusi, OCHOBHBIE 2 6 1 4 8 20 IK-3
MOHATUA U onpenesieHus. Pa3ne- I1K-4
JICHUE Tra30BbIX CMECEH U pac- [1K-5
TBOPOB. IIpoMBIIIITICHHEIE a1- I1K-8
COpOCHTHI ¥ UX OCHOBHBIE Xa-
PaKTEPUCTUKH.

Temal2. Kpucramnuzanus.
Omnpexernenne mporecca Kpu-
CTAUTM3ALUH U TPAKTHIECKOE
MPUMEHEHHE MTPOIIECCOB.

11 | Tema 13. MemOpaHHEI€ TIpoIIEC- 2 4 1 2 8 16 IK-3
cbl pazaenenus. duzuko- [1K-4
XMMHMYECKHUE OCHOBBI IIPOLIECCOB IIK-5
MaccomnepeHoca yepe3 HoIynpo- K-8
HHUIaeMsble nieperopoku. Kiac- IK-9
cudukaiys MeMOpaHHBIX IPO-
1IECCOB

(oOpartHblit ocMoc, yiIbTpaduiIb-
Tpauus, IUajn3, HISKTPOAUATH3

u 1Ip.).

12 | Tema 14. Cymka, Onpenencaue 2 4 1 4 2 12 1 22 IK-3
mpoIiecca CyIIKH, 00IIas Xapak- [IK-4
TEPUCTHKA TIpoliecca U 00IacTu IK-5
MpUMEHEHUs. MeTOo bl CYLIKH. I1K-8

IK-9

HUTOI'O 35 70 13 35 7 148 4 288

4.2 ConepxxaHue QM CUUILTHHBI
Tabnuua 4.3 JIekuuoHHbIN Kypc

Ho- Tema JICKIIUU U IEPCUYCHb JUAaKTU4EC- pr,I[OGMKOCTB, aKaJ. 4acoB
Me CKUX eQUHHUIL*
No Jtekuuu p B TOM YHCJIE C MCIOJIH30BaHUEM
pas- BCETO HMHTEPaKTHUBHBIX 00pa30BaTEIIbHBIX
Aena TEXHOJIOrUH
6 cemecTp
Jlexmus 1 1 1.BBenenue. OCHOBHbBIE 3aKOHOMEPHO- 2

CTHU TIPOLECCOB XHMUYECKON TEXHOJIO-
TUH. TCOpCTI/I‘{eCKI/IG OCHOBBI HpoLeC-
COB XHUMHUYECKOUN TEXHOJOTHH.

Jlexmus 2 2 OcHoBBI TUApPaBIMKU. BBeneHue B ruj- 2 -
paBnuky. [IpeameT u 3a1auu THIPABIH-
KH - HAyKH O 3aKOHOMEPHOCTSIX TOBe-
JIeHusa okuakocteil. MneanbHas u pe-
anpHas KXuAKocTh. OCHOBHbBIE (hr3HUe-
CKHE CBOMCTBA KMIKOCTEH: IIJIOTHOCTH
U yJIeNbHBIA BEC, CKUMAEMOCTb, CBOM-
CTBO HJIKOCTM K pACIIUPEHHI0, IIO-
BEpPXHOCTHOe HaTspkeHHe. Kiaccudu-
KalMs CWi, JACUCTBYIOUIMX Ha XKHI-
KOCTb.

Jlexmus 3 2 BHyTpeHHsAs 1 BHEWIHsIA 3aJja4l THUIPO- 2 -
muHamukn. CMemnianHas 3ajgada. IloHs-
THS O CKOPOCTSX JBUKEHUS: JIOKAJIbHAs
U cpenHss ckopoctu. Meroas! Jlarpan-
ka 1 Disepa s ONMUCaHWsI KHHEMAaTH-
k1 xuakux cpen. IlpencraBnenue o
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MOTOKE KUAKOCTH KaK MOTOKE 3JIeMEH-
TapHBIX YaCTHUI[: JIMHUS TOKa, SJIEMEH-
TapHas CcTpyilika (TpyOKa TOKa), IMOTOK.
ITone ckopocteir. CranMOHAPHBIA U
HECTAIlMOHAPHBIA MTOTOKH. 3aKOH BHYT-
penHero TpeHust HproToHa.

Jlexmus: 4

I'mppomexaHnYecKHe IPOLIECCH M all-
napatel. OCHOBBI THIpAaBIUKH. YpaB-
HCHHE HEPa3pbIBHOCTH. YpaBHEHHUE
BepHynnu g MOTOKa peanbHOM KUA-
KocTH. TpaHCHOPTHpPOBAHUE SKHUAKO-
cteil 1 ra3oB. Hacochl 1 BEHTHWIATOPHL,
uX Kjiaccu(UKanus U OCHOBHBIE Xapak-
TEPUCTUKU. YCTPOHCTBA U IPUHIUIIBI
paboTHI MOPUTHEBHIX, EHTPOOCSKHBIX H
OCEBBIX MAIIWH, METOANKa Moadopa
HacocoB ® BeHTWIATOpoB. (OOmiee
MIPEACTABICHNE O IPYTMX TUIAX HAaco-
COB W JIPYTHX cIloco0ax MepeMEIIeHH
Jkuakocted.  ['mapaBinyeckoe conpo-
TUBJICHHE TpPYOOIIPOBOAOB M ammapa-
TOB: MOTEpU HAIopa Ha TPEHHE U Ipe-
OIOJICHUE MECTHBIX COIPOTHUBIICHUM.
Pacuér TpyOGOnpoBOJOB /IS TPaHCIOP-
TUPOBAHMS KHUJIKOCTEH: IPOCTHIE TPY-
OONpOBOJbI, pPa3BEeTBIEHHBIE TPYOO-
IIPOBOABI ¥ TPYOOIIPOBOJHBIE CHCTEMBI
C IYTEBBIM M TPAH3UTHBIM PacXoa0M
KHUJIKOCTH.

Jlexuusg 5

ONEeMEeHTBl TEOpPHH THIPOJUHAMHYE-
ckoro mozmobus. I'mapoaumHamMuyeckoe
momobue. I[lomoOHOE mTpeoOpazoBaHme
YpaBHEHHMM IBHKEHUS >kujnkoctd Ha-
Bbe-Ctokca. OCHOBHBIE U TIPOU3BOIHBIE
KPUTEPUH THIAPOJUHAMHYECKOrO IOM0-
Ousi, MOAW(HULIUPOBAHHBIE KPUTEPUU
noxo6usi. OnpeznensieMble W ONperens-
totye kputepun. OCHOBHBIE TUIIBI KPU-
TEPUATIbHBIX YpaBHEHHH Ui pELICHUs
OCHOBHBIX  3aJad  THAPOANHAMUKH.
[MpnbmmxEénHOE MOJETMPOBaHNE B THI-
POIMHAMUK

Jlexnus 6

[lepemenivBaHue B IKUAKUX Cpelax.
OcCHOBHBIC LM M 3aJadd IPOLECCOB
NepeMelInBaHnsl B XUMHYECKOH TeXHO-
norun. TexHuueckue crocoObl MoIyde-
HUsI TOMOTEHHBIX U T'€TepOreHHBIX CMe-
ceil. Bunpl nepemenmBanus, 3¢dex-
TUBHOCTh M WHTEHCHBHOCTH IepeMe-
LIMBaHMS, METOJbl UX OLEHKH. THIIbI
MEXaHHYECKHX MEIIAIOK M HX OCHOB-
Hble XapakTepucTuku. OOmme cBene-
HUSL O JPYIMX W3BECTHBIX CIIOCO0aX
nepememmBanus. [IpuHIUNEL BBIOOpa
TIepeMEeINBaIONINX YCTPOHCTB

Jlexuus 7

Paznenenrie HEOJHOPOJHBIX CHCTEM.
OmpeneneHne, BOSHUKHOBEHHE, OCHOB-
HBIE CBOWCTBA U XapaKTCpUCTUKN HE-
OIHOPOIHBIX cucTeM. Llenn u 3amaqu
mporieccoB pazzmeneHus. Ocoboe 3Ha-
4eHre Crnoco0oB W 3(G(HEKTHBHOCTH
paszienieHuss HEOJHOPOJAHBIX  CHUCTEM
npu pEeImICHUNU OKOJIOTUYECKHUX IIPO-
omeM.

Paznenenrie  HEOJHOPOAHBIX  CHCTEM




OCXJICHUCM B TIOJIC NICHCTBHS TPaBH-
TallMOHHBIX CWJI (OTCTamBaHUe). Pasne-
JICHHE HEOTHOPOIHBIX CHCTEM OCaKIC-
HHEM B IIOJIC JACHCTBHSI LIEHTPOOEKHBIX
cun.  XapakTepUCTUKU ¥ TPHHIHIIBI
CO3[aHusI EHTPOOSIKHBIX CHil. DakTop
pasneneans. OCHOBHBIE CIIOCOOBI H
METOJIbl MHTCHCH(UKAIUK TPOLECCOB
pa3encHus HEOJHOPOIHBIX CHCTEM.

Jlexmusg 8

Paznenenrie  HEOJHOPOAHBIX  CHUCTEM
¢unbTpoBanneMm. ®dusnueckas  cy-
HOCTb, BUIBl 1 METOJIbI (DHIBTPOBAHUSL.
CnocoObl co3/aHMsl ABIKYILEH CHIIBI
MPOLECCOB (PUIBTPOBAHUSL.

OcHOBHOE ypaBHEHHE (HIBTPOBAHUS U
€ro aHaJu3 C TOYKU 3PCHUS OBBIILICHUS
a¢dexTBHOCTH TIporecca. Kiaccudu-
Kalys NPOMBINIICHHBIX (QUIBTPOBAIb-
HBIX YCTaHOBOK W MX OCHOBHBIC Xapak-
TEPUCTHKU: (HUIBTPOBAIIbHBIC YCTAHOB-
KH, paboTaroIIue Mo/ AaBICHHEM U MO
BakyyMoM, (QHIbTpymOLMe LeHTpHDY-
ru. QOuUIbTPOBAIBHBIE MEPErOPOJIKHU:
OCHOBHBIE THUIIBI M TPEOOBaHUS, NPEIb-
SABJISICMBIC K HUM.

Jlexmus 9

PasneneHue HEOJHOPOIHBIX CHCTEM
OCaX[JCHUEM B IOJIC JEHUCTBUS D3IEK-
Tpudyeckux cwil. Pu3nueckue OCHOBBI
MIPOLIECCOB Pa3eNeHUs] HEOTHOPOAHBIX
CHCTEM B 3JeKTpHyeckoM moie. Crioco-
ObI CO3JaHUsI HEOJAHOPOAHBIX BIICKTPH-
yeckux moinei. I[IpuHImmmansHeIe 0Co-
OEHHOCTH KOHCTPYKLHMH 3JEKTPOQHIH-
TPOB, 3JIEKTPOIH3EPOB U BIEKTpOje-
THJPATOPOB.

Uroro 3a cemectp:

18

7 cemecTp

Jlexuus 10

TemnoBele mpoueccbl B XMMHYECKOH
TEXHOJIOTHH, UX pOJb M 3HAUCHHE B
MIPOBEACHUH XUMHKO-TEXHOJIOTHYECKHIX
npoueccoB. Kiaccugukamus croco0oB
NIEPEHOCA TEILIOTHI.

CramMoHapHBII ¥ HECTallMOHAPHBIN
mnporeccel Temonepenoca. OCHOBHBIE
TIOHATHS, ONpENeNICHUsT M TeIo(u3u-
YECKHE CBOMCTBA BEILECTB: TEMIIEPa-
TypHOE TIOJIe, TeMNEepaTypHbI rpajiu-
€HT, TEIUIOBOM IOTOK, TEIIOEMKOCTb,
SHTAJBIHNA, TEIIONPOBOJHOCTh U TEM-
IIEPaTyPOIPOBOJHOCTD.

Jlexmms 11

Ilepenaua TEIIOTHI TEMIONPOBOJHO-
cteto.  TemmepaTypHoe moje, ero oc-
HOBHBIC ITapaMETPhI U XapaKTCPUCTUKU.
VYpaBrenue TtemaonpoBogHocTH Dypre
u nuddepeHaIbHoe

YpaBHEHHE TEIUIONPOBOAHOCTH. Permre-
HUSL U QepeHMaNbHOT0  ypaBHEHHS
TEIUIONPOBOAHOCTA Ul TJIOCKOM H
LHUWINHAPUUYECKUX CTEHOK B YCIIOBHUSX
CTAalMOHAPHOCTH TIpoliecca 0e3 BHYT-
PEHHUX UCTOYHUKOB TEIUIOTHI. YpaBHe-
HUEC TCEIUIOIPOBOAHOCTU MPHU HATUIUU
BHYTPCHHHUX MCTOYHHUKOB TCIIJIA.

Jlexmms 12

Temnonepenada. OCHOBHOE ypaBHEHHE
TCIUIONICPEAAYN TPU  TOCTOAHHBIX U




NIEpEeMEHHBIX TeMIeparypax TeIUIOHO-
cutened. [IpuHIUTBL pacueTa kKodhdu-
UEHTOB TeIuIonepenadn. JIBmkymas
CHlIla  TIPOIECCOB  TEIUIOIEpEIadH.
[IpakTH4eckoe HCIIONB30BaHUE ypaBHE-
HUS TEIUIONepeadd B TIPOCKTHBIX U
IIOBEPOYHBIX pacUETax.

Jlexmust: 13

TenmooOMeHHBIE TIPOIECCHl M ammapa-
Thl. Kiaccupukamus TermmooOMeHHBIX
anmapaToB, UX KOHCTPYKTUBHBIC XapaK-
TEPUCTUKU M OCOOCHHOCTH TpPaKTHYC-
CKOro MX HCIIOIb30BaHMs. Katagoru Ha
TerooOMeHHyI0 ammaparypy. OcHOB-
HBIE METOJBI TCILUIOBOTO pacueTa Tell-
JT0OOOMEHHBIX AamNlaparoB: MPOSKTHEIH,
TEXHOJIOTUYECKHI U MOBEPOYHBIN pac-
yeTel. TerutoBele Oamancel. Hasnaue-
HHE, II€Jb U METOIbI COCTABJIEHUS TEIl-
JIOBBIX OaylaHcoB. Buupl TEIUIoBBIX 0Oa-
JAHCOB UISI PA3JIMYHBIX TETI000MEH-
HBIX ITPOIIECCOB.

Jlexuus 14

Brimapuanue. HasnaueHue u cyu-
HOCTh TIPOLIECCOB BBINApuBaHUsA. J[BU-
Kymas cuia mporecca. OTHOKpaTHBIN
1 MHOTOKpATHBII MpOIecChl BhIapUBa-
Husl. OCHOBHBIE THUIIOBBIE KOHCTPYKIIUU
BBIMAPHBIX alllapaToB U CXEMBI BBINAp-
HBIX YCTAHOBOK. MaTepHanbHbIA U Tel-
JIOBOW OaiaHCHl NPOIIECCOB BBIIAPHBA-
Hus. [loHATHS 0 pacmonaraeMoil U 00-
e MOoJe3HOM pa3HOCTH TeMIEpaTyp.
MeToANKH TEMNIOBBIX pacu€TOB U OIpe-
JeNeHUe TEMIEpPaTypHbIX  PEKUMOB
paboTHl BBHIMAPHBIX YCTAaHOBOK.

Jlexmus: 15

MaccooOMeHHbIE TIPOIECCHl U ammapa-
THI.

3HaueHue MPOIECCOB MaccoNepeHoca B
XUMHUYECKOW TexHoJoruu. JIBmxymias
CHJIa MIPOIIECCOB MACCONEPEeHoca, Kiac-
cupuKanysg M o0mas XapakTepHUCTHKa
MacCOOOMEHHBIX TMPOIIECCOB C YYACTH-
€M Ta30BOM, XUAKOH W TBepmou ¢a3
(MaccooOMeHHBIE TPOIECCHI CO CBO-
00omHOW W (PUKCUPOBAHHOW TpaHHUIIAMHU
pasnena ¢az): abcopbums (mecopOums),
aJcopONys, TUCTUILISAINS, dKCTPAKIIHS,
Kpuctamnuzanus, cymka. OCHOBHbIE
MPUHIUIBI AHAJIOTUU MEXIY IpPOIeC-
CcaMU TeIIO- U MaccolepeHoca.

Jlexmus: 16

AGcopbuust. OnpeneneHue u ooas
XapaKTepUCTHKA MPOIIECCOB abCOpLUH.
[IpaxkTryeckue 06IaCTH MPUMEHEHHS
abcopbunu. U3NKO-XUMHUIECKHE OC-
HOBBI IIPOLIECCOB MAacCONEpPEHOca B CH-
CTeMax ra3-XKuAKoCcTh. TepMoauHaMu-
YecKoe paBHOBECHE MEXIy (pa3zaMu
(mpaBuito a3 I'nb6ca u 3axoH ['enpn).
Bri0op ycoBmii mpoBeaeHus npouecca.
I'padmueckoe npencrasieHue nporecca
abcopOuuy Ha Ga3oBoil Y-X AUTpaMMe.
M3orepmuueckuii U annabaTHIeCKuid
nporiecchl pusmdeckoit abcopouum.
MartepuaiabHBINA U TETUIOBOM OallaHCHI U
YpaBHEHHSI TUHAN pabOYNX KOHIICH-
Tpauuil. MUHUMAaNbHBIN U ONTUMAaJIb-
HBII pacxon abcopbenTa. AGcopOrms




MHOTOKOMIIOHEHTHBIX cMeceil. Kune-
THKa MPOIIECCOB PU3NIECKOI abcopO-
nur. O0mmas XxapakTepuCcTHKa XEMO-
COPOIMOHHBIX MPOLIECCOB. Ammaparyp-
HOe oopMIICHHE TIPOLIeCCOB abcopO-
LIHH, YCTPOICTBO, 00IIast XapakTepH-
CTHKA M PEXKHUMBI paOOThI HACAT0YHBIX,
IUIEHOYHBIX U TaperdaThix abcopoepos.
HecopOimsi. OCHOBHBIE LIETH U CIIOCO-
OBI OCYIIIECTBIICHUS 1ECOPOIIMOHHBIX
nporieccoB. OCHOBHBIC TEXHOJIOTHYC-
CKHE CXEMBI MPOLIECCOB abcopOnuu.

Jexuus: 17

Ileperonka (mpoctas u cnoxHas). Ou-
3MKO-XMMHYECKHE OCHOBBHI IPOLIECCOB
MaccoIlepeHoca B CHCTEMAaxX >KHUAKOCTh-
nmap. TepMoaMHAMHYIECKOE PaBHOBECHE
B cucremax (mpaBwino (a3 I'mbbca u
3akoH Payis). MneanpcHble U HeHaeab-
Hble cucTeMbl. OCHOBHBIE THIIBI OMHAp-
HBIX cMecel (o JaHHBEIM TopmaHHa).
OcHoBomoararoniye 3aKoHbl MeperoH-
ku KonoanoBa u Bpesckoro. ®a3oBbie
JMarpaMMbl  coctostHui  (t-X-y, Y-X u
SHTAJbMUAHAS h-X-y auarpammer) Gu-
HapHbIX CMECEH.

IIpocras mneperoHka. Buasl mnpocroi
neperoHku (mpocTas, (ppaxknnoHHas, ¢
neduermamnueir u 6e3 aedrerManym,
BOJSHBIM NapOM M MHEPTHHIM HOCHTE-
neMm). MatepuanbHbIi 0adaHc 1
OCHOBHBIE [TOKA3aTeIH Mporecca

Jlexnms: 18

CrnoxHasi meperoHka (peKTH(UKAIIS).
OmpenencHne M (QPU3UKO-XHUMHYECKHE
OCHOBBI PEKTU(HUKALMOHHOTO pa3jere-
HUS KUAKHX cMmeceil. CxeMbl ycTaHo-
BOK HENPEPBIBHOM M NEPUOIUYECKOU
pektuduxanuu. [IpuHIMIBI cocTaBie-
HUS MaTepHalbHOTO M TEIUIOBOTO Oa-
naHcoB. OCHOBHbIE NOKa3aTeaH Ipo-
necca pekTuuKannuu: GrerMoBoe Yuc-
70 u ko3¢ ¢urmeHT nutanus. ['paduue-
CKOE€ IIPEACTaBJICHNE Ipolecca PEeKTH-
¢ukanuu Ha t-X-y numarpamme. Hempe-
pBIBHAs peKTH(UKanMs OMHAPHBIX CMe-
ceil, MaTepHaJIbHBIN M TemIoBoil Oa-
JIAHCHI PEKTU(QHUKAMOHHON YCTaHOBKH.
OCHOBHBIE XapaKTEPUCTHKH Mpolecca
peKTUGUKALIMK W YpaBHEHUS JIMHUH
pabounx koHueHTpauui ¢as. diaermo-
BO€ YHUCJIO, €0 MHUHUMAJIBHOE U OITH-
MasibHOe 3HadeHue. OCHOBHBIE 3KOHO-
MHUYECKHE TI0Ka3aTeNl IpoIecca peK-
TupuKauu. Briusane  QierMoBoro
YHCIIa Ha XapaKTepUCTHKH peKTH(UKa-
LMOHHBIX KOJIOHH M TIIpoIlecca PeKTH-
¢ukanur. OCHOBHBIE CIIOCOOB! TMTAHUS
PEeKTU(GUKAIIMOHHBIX KOJOHH: CHOCOOBI
OpOLICHHUsST KOJIOHH, CIOCOOBI BBOJA
HMCXOJHOM CMECH, CIIOCOOBI ITHTaHUS
KOJIOHH mapoM. OCHOBHBIE METOABI U
0COOEHHOCTH TEXHOJIOTHYECKOTO pac-
yéra pPEKTU(PUKAMUOHHBIX KOJOHHBIX
anmapaToB ¥ 1oJ100p BCIIOMOTATEIbHO-
ro obopyznoBanusi. OOmue cBefeHHS U
OCHOBHBIC XapaKTEpUCTHKA MEpHOAHU-
YEeCKOW PEKTU(HUKALNH, PEKTUPHUKALIH




MHOTOKOMIIOHEHTHBIX ~ CMeceid,
TPOIHBIX CMECEH U JIp.

a3eo-

Hroro 3a cemectp:

17 4

Wroro:

35 8

Tabmuma 4.4 ITpakTryeckue 3aHsATHs

Ne 3a-
HATUS

Howmep
paznena

HaumeHnoBanue npaktuye-
CKOI'O 3aHATUSA

TpynoeMKoCTb, akajl. 4acoB

BCCTO

B TOM 4YHCJIe B popMaTe MpakTH-
YeCKOU ITOATOTOBKHA

6 cemectp

1-2

I'mppocratuka. OCHOBHBIE
3a/1a4yd TUJIPOCTATHKU. AO-
CONIIOTHBIA MU OTHOCHUTENb-
HBIM MOKOU kuakocth. Oc-
HOBHBIE 3aKOHBI THUJIPOCTa-
TUKU. Pemenue 3amay.

Ormpenenenre Ccuil  JaBlie-
HUS Ha JIHO U CTEHKU COCY-
JIOB W anraparoB. Pemenne
3a/1ad4.

4-6

I'mpponunamuka. VYpasHe-
HUE HEPa3phIBHOCTU. YpaB-
Henue bepnymm. Onpene-
JIeHHE peXUMa TEYSHHS BO-
Il B IWIMHIPUYICCKON
TpyOe KpYIJIOrO CEeuYeHUs.
Pemenne 3amau.

[TpuHIHMIIBI PabOTHI THAPO-
cTaTHYecKuX MariuH. Pa6o-
Ta HACOCOB Ha CeTh. Perie-
HHE 3a]1a4.

9-11

IlepemerieHue KUIKOCTEN.
Omnpenenenue oTeph
Harmopa No JAJuHE TpyOo-
nmpoBoja. MecTHele compo-
TuBIeHUs. Pemenue 3amau.

12

IlepememmBanue. Pemenue
3a/1a4.

13

Paznenenne HEOAHOPOIHBIX
CHUCTEM IIOJ IEUCTBUEM CHII
TsDKeCTHU. Pelnenue 3agad.

14

HepeMGHII/IBaHI/Ie B XXUAKHUX
cpenax. Pacuer Memanku.

15-16

[lenTpoOexxHoe  pazjene-
Hue. L{uknonsl, neHTpudy-
ru. Pemenue 3amay.

17

OunsrpoBanue. Pemenue
3amad. Pa3genenne HeogHO-
POJHBIX CUCTEM.

18

HccnenoBanne  KMHETUKHU
OCAXKJIACHUA TBEPABIX 4Ya-
CTHUII B BA3KOMU cpeJie.

Hroro 3a cemectp

36

7 cemecTp




19

Pentenne 3amgay. Pacuer
TerIonepeaayn yepes
IJIOCKYH0 ~ MHOTOCJIOMHYIO
CTEHKY.

20

Pentenue 3agay. Pacuer
TEIJIoNepeladyl uepe3 IH-
JUHIPUYECKYIO CTCHKY.

21

MarepuanbHplii U TEIUIO-
BbI€ pacyueThl NMPU MPOCKTHU-
pPOBaHUHM TPOMBIIIJICHHOTO
obopynoBanus. Pacuer Oa-
JaHcA.

22

W3yuenne TtemiooOMeHa B
TEIJI000MEHHUKE THTIA
«Tpyba B Tpybe «. Pacuer
KOXKyXOTpPYyO4aToro TeIIo-
0OMEHHUKA.

23

Pacuer mnorepr Temia B
OKPY’KaIOLIYI0 Cpey uepes
U30JISILIHI0, Yepe3 0OMypoB-
Ky Ie4d, yepe3 0OMypOBKY
TpyOUaToil meun

24

TennoBoi pacyer Temso-
0OMEHHHKA

25-26

KOHCTpyKTUBHBI ~ pacuer
TEII000OMEHHUKA

27

I'mppaBnuyecknii  pacuer
TEII000OMEHHUKA

28

IIpo4HOCTHOM pacyeT Ten-
JIOOOMEHHHUKA.

29

Pacuyer TEILUIOU3OJIS LN
TEII000MEHHUKA

30-31

Pacuer BBIITAPHOTO arlrapa-
Ta

32-33

Pemenne 3amau mo Tteme:
MaccooOMeHHbIE MPOIIECCHI
U anmnapatbl. PekTtuduxa-
nusa. OnpeneneHue OINTH-
MaJIbHOT'O ¢ermoBoro
qrcia

34-35

11

Pemrenue 3amau. OCHOBHEIE
CII0COOBI KOHBEKTUBHOI'O
mpolecca CyIKy U pacuér
MIPOIIECCOB CYIIKH T10 JHa-
rpamMMe Pam3una: nmpocras
CYIITKa, CYIITKa C TIPOMEXKY-
TOYHBIM

MOJIOTPEBOM BO3]TyXa IO
30HaM, CYIIKa C YACTHYHOMI
peIUpKyIISIeii oTpado-
TaHHOTO BO3/yXa.

Hroro 3a cemectp:

34

Hroro:

70




Tabmmua 4.5 - JlabopaTopHble paboThI

Ne 3a- Homep | HaumeHnosanue naboparop- TpyAOEMKOCTS, aKajL. HacoB
HATHS | paszjena HOI pabOTHI BCETO B TOM 9HCIC B (opme mpaxTiie-
CKOM MOJITOTOBKH
6 cemecTp
N3yuenue ycrpoiicTBa OC-
1 2 HOBHBIX  MpUOOPOB ISt 2 1
NPAaKTUYECKOTO H3MEPEHHUS
JIABJICHUS M Pa3pEKCHUS
Ormpenenenne pexuma Te-
2 2 YEHUsT BOABI B IWJIUHIPH- 2 1
4ecKoil TpyOe Kpyrioro ce-
YCHUS
3 2 OnpeneneHne CWJI  J1aBlie-
HUE Ha JTHO U CTEHKHU COCY- 2 1
JIOB U aIaparoB
Ornpezenienne TUapaBiInye-
4-5 2 CKHUX COINpPOTUBJICHUHA TpPY- 4
OormpoBoaa
6-7 Omnpenenenue pacxoJioB
2 KUJKOCTEH U ra3oB Ha OcC- 4
HOBE ypaBHeHHs bepHyium
8-9 3 W3yueHne rupaBiuku 3ep- 4
HUCTOTO CJIOSI
Hroro 3a cemectp: 18 3
7 cemecTp
10 W3yuenue TemnooOMeHa B
4 TEIJI000MEHHUKE TUTIA 2
«Tpy6a B Tpybe «
11 8 W3ydenne mpormecca aod- 2 1
copOImn
12 10 W3yuenne mpomecca Iu- 2
CTHJUTSIIIAN
13 10 W3ydyeHue ruapoAUMHAMUKH 2
HACaJOYHON KOJIOHHBI
14 10 N3yuenue rupoIMHAMHUKU 2 1
TapeIbuaThIX KOJOHH
15-16 10 N3yuenune mnpouecca pek- 4
TUQUKaIUN
17-18 11 M3ydeHne nponecca Cymku 3 1
Hroro 3a cemectp: 17 3
Uroro: 35 6
Tabmuma 4.6 - CamoctosiTenbHas paboTa cTyIeHTa
Pasznen
,Z[I/ICI_II/JIIHJ'II/I- Ne Bun camocrositensHOM paboThI CTyIEHTa Tpynoemxocts,
. n/m 4acoB
2.1 I'mapocraruka. [loaroroBka K TECTOBOMY KOHTPOJIIO 4
2.2 [ToaroroBka mo Teme 1abOpaTOPHBIX pabOT, M3ydeHHE TPHOO- 4
POB Il U3MEPEHU IABJICHUS M pa3pexeHUs
2.3 [TonroroBka K oOmpocy Mo Teme J1IabopaTOpHOH pPabOTHI: 4
Omnpenenenue cui JaBlieHHE Ha JHO U CTEHKU COCY/IOB U ara-
patoB




2.4 [ToaroroBka K JEKIIMOHHBIM 3aHATHSAM, TPOPabOTKA TEOpeTHYe- 4
CKHX MAaTCPUaAJIOB MO TCMC JICKIIMOHHOT'O 3aHATHUS.

2 2.5 [ToaroroBka K MpakTUYECKOMY 3aHATHIO. Perienne 3amay. 4
2.6 [ToaroToBKa K JIGKIIMOHHBIM 3aHSATHSM, IPOPAOOTKA TeOpeTUYe- 4
CKHX MaTepHaJIOB MO TEME JIEKIIMOHHOTO 3aHSTHS.
2.7 IlonroroBka K npakTH4ecKoMy 3aHsATUIO. Penienue 3anau. 4
2.8 [ToaroroBka k ompocy mo Teme JiabopaTopHoii padotel: Ompe- 4
JIeJIeHUe TUPABINYECKUX CONPOTHBICHUN TpyOOIIpOBOa
2.9 [ToaroroBka Kk mpakTHUECKOMY 3aHIATHIO Ha TeMy: OnpeneneHue 4
pacxooB KHUAKOCTeH U ra3oB. Penienue 3anad.
3.1 [ToaroToBKa K JIGKIIMOHHBIM 3aHSATHSM, IPOPAOOTKA TeOpeTUYE- 4
3 CKHX MaTepHaJIOB MO TEME JIEKIIMOHHOTO 3aHSTHSL.
3.2 IlonroroBka K npakTuyecKkoMy 3aHsATUIO. Penienue 3anau. 4
3.3 [TonroroBka k nmabopatopHoii paborte: M3ydeHue ruapaBIUKH 4
3€pHUCTOrO CJI0A
TemnnoBbie npoueccs U annapaTsl. PU3NUECKUE OCHOBBI TEILIO- 4
4.1 BbIX MpoueccoB. [ToaroroBka k onpocy mo teme J1abopaTOpHOA
paboTHI.
4.2 TernoBsie mporeccsl U annaparbl. PU3NYECKUE OCHOBBI TEILIO- 4
4 BBIX ITponeccoB. [IoaroroBka Kk T€CTOBOMY KOHTPOJTIO.
4.3 [ToaroroBka K MpakKTHYECKUM 3aHSATHSM, IPOpabOTKa TEOpPETH- 4
94EeCKOTr0 MaTepuaia Mo TeMe MPaKTHYECKOTO 3aHsATHSI.
4.4 [ToaroroBka K JEKIMOHHBIM 3aHATHSAM, IPOPabOTKa TEOpeTHYe- 4
CKMX MaTEpPHAJIOB 10 TeME JICKIIMOHHOTO 3aHSTHS.
5) 5.1 Beinonnenue tunoBoro pacuera. BemmapuBanue. Hasnauenue u 4
CYUTHOCTB MIPOIIECCOB BHITIAPUBAHMSI.
IloaroroBka K npakTu4ecKomMy 3aHsATUIO. Pemienne 3amay. 4

8 8.1 | MaccoobmenHbie mporiecchl u ammapatbl. [leperonka. Iloaro- 4
TOBKA K OMPOCY 110 TeMe JIAOOPaTOPHOU PabOTHI.

9.1 W3yueHue ruipoATHaMUKH HACAI0YHOU KOJIOHHBI 4
9 9.2 | Uzyuenue ruipoAMHaMUKHU TapeIb4aToi KOJTOHHbI 4
10.1 | MaccooOmeHHBIe TIpoIiecChl U ammaparbl. Pextudukamnms. [Tox- 4
TOTOBKA K TECTOBOMY KOHTPOJIIO.
10 10.2 | IToaroToBka K JEKIMOHHBIM 3aHSTHSM, IIPOPa0OTKA TEOPETHYIE- 4
CKUX MaTEepHaJIOB 10 TeME JIEKIIMOHHOTO 3aHATHS.
10.3 | IlogroroBka kK mpakTH4YecKOMY 3aHATHIO. Penienue 3amad. 4
11.1 | MaccooOmenHbIe miporiecchl U anmapathl. Cymika. [Togroroska 4
ompocy 1o Teme nabopaTopHoil paboTel. M3yuenue i-d ama-
11 rpamMMBbl BJIQKHOTO BO3/lyXa.
11.2 | MaccoobmeHnHble nporeccs U anmnapatsl. Cymika. [Toaroroka k 4
TECTOBOMY KOHTpOJItO0. Perienue 3amad ¢ ucrnoiab3oBanueoOm i-d
JarpamMmmel.
IToaroroBka k MpomMeKyTOYHOU arrectauuu. M3ydenue yexknu- 4
OHHOTO MaTepuajia, JUTEPaTypHbIX HCTOYHUKOB B COOT-
BETCTBUU C TEMAaTHUKON
Kypcogast paborta 40
NTOI'O: 148

KYPCOBOM IMPOEKT

B cooTBeTcTBHM ¢ YU€OHBIM IJIAHOM OOYYArOIIHeECs BBIOIHIIOT KypcoBoii mpoekT. [1o utoram BoI-
MTOJIHEHUST KYPCOBOTO MPOEKTa oreHuBaroTcss komnerennuu: [1K-3, TTK-4, TTK-5, TTK-8,ITK-9




KypcoBas mpoekT — 3T0 ydeOHO-MCClenoBaTeNIbckasi padoTa, BHIMONMHSAEMAas OOydYarolmuMcs B
MMACBMEHHOM BHJIE€ IO/ PYKOBOJCTBOM HAay4HOT'O PYKOBOAMTEISI HA OCHOBE TEOPETHYECKOTO MaTepHala,
MH(POPMAIIMOHHBIX MAaTEPUAIIOB U IaHHBIX, pa3MEIIEHHBIX B OOIIEAOCTYIHBIX HCTOYHMKAX WH(OPMAIIHH.
KypcoBoil mpoekT sBISETCS JIEMEHTOM CaMOCTOSITeNIbHOM paboThl 00y4aroluXxcs, OHA OPUECHTHPOBAHA
Ha Pa3BUTHE MX CAaMOCTOSATENBbHBIX HABBIKOB MPU PELICHUH TEOPETHUECKUX M MPAKTUYECKUX 3a7ad B 00-
JacTi npohecCUOHATBHON eATeIbHOCTU. TakuM 00pa3oM, KypcoBasi paboTa BBICTYMAaeT Kak CPEaACTBO
KOHTPOJISl ¥ OLICHUBAHUS YPOBHS C(OPMHUPOBAHHOCTHU y oOydatouuxcst komnereHuit [1K-3 u [TK-4, [TK-
5, [TK-8,ITK-9 B mpor1iecce 0CBOCHHS TUCITUTLUIHHBI.

KypcoBoil poeKT sABII€TCS 3aBEPILAIOIIMM 3TANOM IpU U3ydeHUH Kypca. Llens KypcoBoro mpo-
EKTUPOBAHUA — 3aKpeIUICHUE U PacIIMPEHHE TEOPETHUECKUX 3HAHUM CTYIEHTAa: MPHUOOpEeTeHNE HABBIKOB
CaMOCTOSITENTLHON PabOThI ¢ TEXHUYECKOH JIMTepaTypoil M TBOPYECKOTO MOJIXOAA K PEIICHUI0 TeXHUYE-
CKHX 3aJ]a4 Ha OCHOBE 3HAHUI OOILIEMH)KCHEPHBIX U CHEIHUANbHBIX JUCIUIUIUH C MPUMEHEHHUEM COBpe-
MEHHBIX JIOCTH)KEHUN HAYKU U TEXHUKU IIPU BBINOJIHEHUM pacueTa U IPOEKTUPOBAHUS TUIIOBOIO XMMHU-
KO-TEXHOJIOTUYECKOT0 000pyI0BaHUs. DTO:

— IPOEKTHPOBAHUE TEIUIOOOMEHHBIX aNIaparoB;

— NIPOEKTUPOBAHUE BBINAPHBIX allapaTos;

— MPOEKTUPOBaHKHE aOCOPOIIMOHHBIX KOJIOHHBIX aIllapaToB;

— IPOCKTHPOBAHNE PEKTU(PHUKAIIMOHHBIX YCTAaHOBOK.

IMPUMEPHbBII NEPEYEHDb TEM KYPCOBBIX ITIPOEKTOB:

1. Pacuet nByX - WJIM TPEX30HHOTO KOXKYXOTPYOUATOro TEINIOOOMEHHUKA.

2. Pacuer npouecca peKTU(PUKALUU B HACAJOUHOM, CUTYATON U KOJITAYKOBOW KOJIOHHAX

3. Pacyer 0IHO30HHOTO KOXKYXOTPYO4aToro, CUpaibHOTO U MIACTUHYATOTO
TEII00OMEHHUKOB.

4. Pacuer TerioBoro 6anaHca MHOTOIIOTOYHOTO armapara.

5. IIpOoeKTHBIN ¥ IPOBEPOYHBIN PACUETHI IPOCTOrO KOHIAEHCATOPA.

6. Pacuer 0/1HO - 1 MHOTOKOPIIYCHOM BBIIAPKHU.

7. PacyeT 0IHO30HHOI'O UCHIAPUTENS U KOHJIEHCATOPA.

8. Pacuer OpakHOIi KOJOHHBI OparoneperoHHOro anmapara Juis oJIy4eHUs CIUPTa-ChIpIa.

OcHOBHOE cOJiepKaHUE KYPCOBBIX MPOEKTOB:

— 3a/1aHH€ Ha IPOEKTUPOBAHUE;

— COJIepKaHue;

— BBEJICHUE;

— pacyeTHasl 4acTh;

— IUTepaTypa.

PacueTrHas yacTp BKIIFOHAET:

— MaTepuaibHbIN pacyer;

— TEIUIOBOM pacueT;

— KOHCTPYKTUBHBIN PacyerT;

— MEXaHWYECKHUM pacyer;

— TUAPABIMYECKHI pacyer;

— pacueT TENJI0BON U30JISALHH.

I'padnueckas yacTh BKIIIOYAET:

— yepTex oOIIero BUa CIpOeKTUPOBAHHOTO amnmnapata (popmar Al);

— yepTex cOOPOYHBIX €AMHULL, Y3JI0B U JeTajeil (popmar Al).

KypcoBoil mpoekT sBiseTCs OJHUM U3 BaXKHBIX ATANOB B MOJATOTOBKE CTYACHTOB K BBIMOJIHEHUIO
JMIJIOMHOTO TMpoeKTa. B mpoliecce BHIMOIHEHUS! KypCOBOTO MPOEKTA CTYJCHTHI MOJIyYaloT KBaTU(UIIH-
POBaHHYIO KOHCYJIBTAIMIO y MpernojaBaTeliei.

Copepxanue srana dopmupyemsie
komneTeHIuu (cornacHo PIT)

1. O630p nuteparypsl, obocHoBaHue akTyanbHOCTHIIK-3, [TK-4, TTK-5
TEMBI, TPAKTUUYECKON 3HAYMMOCTH

2. Teoperndeckass yacTh/3KcnepuMmenTantbHas yacTs/|[1K-3, TTIK-4, ITK-5,ITK-8
[pacyeTHast 4aCTh/ aHATMTHYECKAsl 4YaCTh/ MOJICITMPOBAHHE




3.IIpeacraBineHue pe3ynbTaToB [1K-3, IT1K-4, T1K-5,T1K-8, T1K-9
4. 3ammra KypcoBOro npoeKkra I1K-3, I[1K-4, ITK-5,I1K-8, ITK-9

Kputepuu oneHku ypoBHS c(HhOPMHUPOBAHHOCTH KOMIIETCHIIUHN 10 pe3y/IbTaTaM 3allUThl KypCOBOM
MpOEKTa:

- «OTJIMYHOY : 00YYAIOIINIICS 3HAET KOHCTPYKIIMIO OCHOBHOTO BCIIOMOTAaTEILHOTO 00OPYI0BAHMS,
YMETh BBIOMpATh ONTHUMAIBHYIO TEXHOJOTHYECKYIO CXEMY MpoIlecca B COOTBETCTBUU C PETIAMEHTOM,
BJIaJICCT HABBIKAMH 000CHOBAHUS KOHKPETHOT'O TEXHUYECKOTO PEIICHUS MPH Pa3pabOTKe TEXHOJIOTHIECKUX
npoiieccoB. OOy4aronIMMCs TPOJIEMOHCTPUPOBAH BBICOKHI YPOBEHB BIaJCHUS KOMIIETCHIIUSIMHU.

- «XOpOIIOY. 3HAET KOHCTPYKIIMIO OCHOBHOT'O M BCIIOMOTATEIBLHOTO 000PYI0BaHUS, YMETh BBHIOH-
paTh ONTUMAJIBHYIO TEXHOJIOTMYECKYIO CXEMY MpOIecca B COOTBETCTBHHM C PErJIAMEHTOM, OJHAKO HE
BJIaJICET HAaBbIKAMHU 00OCHOBAHUS KOHKPETHOT'O TEXHUYECKOTO PEIICHUS IPU Pa3paboTKe TEXHOJIOTHIESCKUX
niporieccoB. OOy4aronIMMCs TPOJIEMOHCTPUPOBAH MOBBIIIEHHBIN YPOBEHB BJIaJICHHUS KOMIIETCHIIUSIMHU.

- OILICHKA «YJTOBJIECTBOPUTEIBbHO». 3HACT KOHCTPYKIIUIO OCHOBHOTO M BCIIOMOTaTEIbHOTO 000pY-
JIOBaHUSI, OJTHAKO HE YMEET BHIOMpATh ONTUMAIBHYIO TEXHOJIOTMUYECKYIO CXEMY IpoIecca B COOTBET-
CTBUH C PETJIAMEHTOM, OJHAKO HE BJIaJICET HaBbIKAMU 00OCHOBAHUS KOHKPETHOT'O TEXHUUYECKOTO PEIICHHS
npu  pa3paboTKe TEXHOJOTHYECKUX IpolieccoB. OOyJarommMes MpOJAeMOHCTPUPOBAH 0a30BBIA ypo-
BCHb BJIaJICHUS KOMIICTCHIIMAMMU.

- OIICHKA «HEYJOBJICTBOPUTEIHLHO». HE 3HAET KOHCTPYKIIMIO OCHOBHOTO M BCIIOMOTaTEIbHOTO
000pynOBaHusl, OTCYTCTBYIOT 3HAHUS, YMEHHS U HaBBIKH, HEOOXOIUMBIE JJIsi UCIOIb30BAaHUS COBPEMEH-
HBIX CIIOCOOOB aHAJIM3a TEXHOJOTHYECKHX IMPOIECCOB W BBISABICHUS €0 HEAOCTAaTKOB. OOydaromimmcs
MIPOJIEMOHCTPUPOBAH HU3KUM YPOBEHb BIaJCHUS KOMIIETEHLIUSMH.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

OO6mue oOpa3oBaTeIbHBIE TEXHOJIOTUH, IPUMEHSIEMbIe B Ipoliecce U3ydeHus: aucuuiumibl «lIpo-
[IECCHI U ammaparbl XMMUYECKOH TEXHOJIOTHH « MOJAPOOHO M3JI0KEHBI B METOJAMYECKHX YKazaHUsIX «Meto-
IMYECKUEe PEKOMEHJIAIMU JUTs MPEnojaBaTesiel Mo OpraHu3alyH ayAUTOPHON pabOoThl CTYJEHTOB / COCT.
C.H. Bnacos. — umutposrpaa: AUTU HUAY MUODU, 2015. — 34 ¢. « Kpome TOro, momosHSIONINE
o0pa3oBaTeNbHbIC TEXHOJIOTHH, IPUMEHSIEMbIE B TIPOLIECCE N3YUYCHUS AUCHUILTHHBL «[Ipolecchl u anmaparsl
XUMHAYECKON TEXHOJIOTHU « CIIEAYIOIIHNE
e pasBuBarolee 00y4yeHue;
e 1pobieMHOe 00yUEeHHE;
KOMMYHHKaTHBHOE 00y4YEHHE;
HPOEKTHAs TEXHOJIOTHS;
UH()OPMAIIIOHHO-KOMMYHHMKATHBHBIE TEXHOJIOTHH;
IpYNIOBbIE TEXHOJIOTUH;
KOMITETEHTHOCTHBII MOAXOT;
JeATETBHOCTHBIN ITOIXO/T.
OpranuzannoHHble GOPMBI MTPENOJaBaHus CIEAYIONINE:
e yueOHO-HCCIIeIOBATENbCKAas I TEIbHOCTB;
® CO3/1aHHE MPOJYKTOB U MaKEeTOB;
e pa0oTa B CUCTEME MOTPY>KEHUSI.
5.1 AIMCTAHIIMOHHBIE TEXHOJIOI'MUA:
B Tabnuue 5.1 npuBenena peanuzanus opraHU3aluOHHBIX (POpM 00ydeHUs
NPUMEHUTEIBHO K AUCTAHIIMOHHOM TeXHOJIOTHU 00y4yeHus mo aucuuruinae «lIporeccsl u anmnapa-
ThI XUMHYECKON TEXHOIOTHN «:
Opranu3anroHHble (GopMbl AMCTAaHIIMOHHOTO 00ydeHus Tabnuna 5.1

Opzanusayuonnasn Cpeocmea opzanuzayuu oouienus
dopma 3anamusn
JlexumoHHbIE 3aHITHS * BUJICOKOH(EPEHIINH;

* popyMsI (B TOM YHCIIe ayAHO B BUJEO).
JIaboparopHblie paboOThI U * Cpe/ICTBAa COBMECTHOM TPYMIIOBOI pabOTHI,
MPAKTUYECKUE * BUPTYaJbHBIE JIA0OPATOPHH U JIAOOPATOPHH




3aHATHS yAAJIEHHOI0 I0CTyNa U JIp.
* BUJICOKOH(DEPESHIIHH;

Koucynbranum * 3JICKTPOHHAsI [T0YTA;
* 3JICKTPOHHBIC IUCKYCCHH U JIp.
CamocrosTenbHas padoTta * 3JIEKTPOHHAS T10YTa;

* 3JIEKTPOHHBIE TUCKYCCHU;
* TEKCTOBBII (OpyM;
* CpeICTBa COBMECTHOM TPyNIIOBOM pabOTHI U JIp.

Jlexunonnsie 3aHATUs. JICKIIMOHHBIE 3aHATHS, TPOBOJUMBIE MO AUCTAHIIMOHHOW TEXHOJOTHH, B
OTJIMYME OT TPAJUIMOHHBIX ayJUTOPHBIX, OOBIUYHO SIBJISIFOTCSI ACHHXPOHHBIMHM M HCKJIIOYAIOT KUBOE 00-
[IeHUE C TpenojaBareneM (00yJaromuiicss caMOCTOSTEIbHO 3HAKOMHUTBHCS C DJICKTPOHHBIMH TEKCTaMHU
JIEKUWH, ayAU-BUJICO JIEKLIUIMHU).

JlaGopatopHble pabOThl M THpakTU4ecKue 3aHATus. [IpakThdeckue 3aHATHA MPEATIONATAIOT HC-
MI0JIb30BAHUE CPEJICTB KOJUIEKTUBHOTO B3aUMOJACHCTBUS, KOTOPBIE JOJKHBI MOAAEPKUBATh HUHTEHCUBHOE
B3aMMOJICHCTBUE MEXKIY y4acTHUKaMu Tpymmbl. [Ipu HE0OXOIuMOCTH ydamlpecs MOTYT HCIOIb30BaTh
BCIIOMOTaTeJIbHbIE IIPOrPAMMHBIE CPEACTBA, KOTOPBIE MTO3BOJISIOT aBTOMATU3UPOBATh MPOLECC BBIINOIHE-
HHUS 33JIaHH.

JlaboparopHble pabOThl OTJIMYAIOTCS OT OOBIYHBIX MPAKTUYECKUX 3aHITHI HEOOXOIMMOCTBIO pa-
00THI ¢ KakUM-TT00 obopynoBanueM. B JIO sta mpobiema pemraercs AByMsl CIIOCOOaMHU:
® JCMOJb30BAaHUEM MPOTPAMMHBIX CUMYISTOPOB, HMHUTHPYIOIIUX padoTy oOopyaoBaHus U jgaboparop-
HBIX CTE€HJIOB;
® yIaJCHHBIM JJOCTYIIOM K peaJIbHOMY 000pYyI0BAHHUIO.

[lepBbIil BapuaHT MO3BOJISIET BHITIOJIHITH PaObOTHI B YI00HOE BpeMsi 0€3 MPUBSI3KU K KOHKPETHOMY
BPEMEHH MPOBEICHUS 3aHATUS (ACUHXPOHHBIN PEXUM).

Bropoii BapuaHT mpeanonaraeT yJaaeHHbINH CETEeBOU TOCTYI K 000OPYAOBAaHUIO B CTPOTO OIpeJie-
JIEHHOE BpeMsl 110 PACIUCAaHUIO (CHHXPOHHBIH PEXKUM).

Koncynpranuu. KoHcynprauu, npoBOAMMBIE IO TUCTAHUIMOHHOW T€XHOJOTHH, SABJSIOTCS OOHOU
13 GopM PYKOBOJCTBA pabOTOM 00ydaeMbIX U OKa3aHUs UM IOMOIIU B CAMOCTOSITEIbHOM W3YYEHUU JTUC-
UUIUIMHBL. Yallie Bcero A KOHCY/IbTallMM UCIOJIb3YyeTCsl TeNe(OoH U 3JIEKTPOHHAs MoYTa, PeKe — dJeK-
TPOHHBIE JUCKYCCUU. DJIEKTPOHHBIE JUCKYCCUU MOTYT OKa3aThCs MOJIE3HBIMU, €CJIM KOHCYJIbTAllUU MPO-
BOJSTCS B TPYIIIOBOM pekrMe. KoHCynbTalum noMoraroT Ieiarory OleHUTh JINYHbIE KauecTBa o0yyae-
MOT0: HHTEJUIEKT, BHUMAaHUe, aMsITh, BOOOpaKeHHE U MBIIIIICHUE.

CamocrosrenbHas pabora. OHa MPOBOJUTCS KaK B IPYNIIOBOM, TaK U UHIUBUIYaIbHOM PEXUME, C
UCIOJIb30BaHUEM CHHXPOHHBIX CPEACTB (TEKCTOBOTO M rpaduueckoro (GopymMoB) IUisl OONer4eHus B3au-
MOTIOHMMAaHHUS B XOJI€ BBIIIOJIHEHUSI COBMECTHOM paboThl. [1o 3anmpocy 00ydaromuxcst MOTyT IPOBOAUTHCS
Y MHJIUBU]lyaJIbHbIE KOHCYJIBTALINH.

WNHupopmalinoHHbIE TEXHOJIOTMH — OOy4€HHUE B 3JIEKTPOHHOH 00pa30BaTeIbHOM cpese ¢ LENblo
paciMpeHus 10CTymna K 00pa3oBaTeIbHBIM pecypcaM (TEOPETHUECKH K HEOTPaHUYEHHOMY 00bEeMY U CKO-
pPOCTH I0CTYyMa), YBEIMUEHUSI KOHTAKTHOTO B3aMMOJAEHCTBUS C MPEIOIaBaTeIeM, IOCTPOSHUS HHANBUAY-
QJIBHBIX TPACKTOPH MOATOTOBKH M OObEKTUBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHUH CTY/IEHTOB.

6 OHEHOYHBIE CPEACTBA JJISA BXOAHOI'O U TEKYHIEI'O KOHTPOJIS,
MNPOMEXXYTOUHOM U UTOTOBOM ATTECTAILIUU (AHHOTAILAS)

KoHTpo1b 0CBOEHMSI TUCIUIUIMHBI IPOU3BOIUTCS B COOTBETCTBUM € Ilosi0’keHHEM O pEeUTHHrOBOM
cucreMe oneHky 3Hanui cryaentos AT HUAY MUDU.

Texymmii KOHTPOJIb CTYZAEHTOB ITPOU3BOJIUTCS B AUCKPETHBIE BPEMEHHBIE HHTEPBAJIbI JIEKTOPOM U
MpenoaaBaTesieM (SMH), BEIYIIUMH JTa00paTopHbIe pabOThl U MPAKTHUYECKUE 3aHSTHS TI0 TUCIUIUIMHE B
CIIeyIOImUX Gopmax:

e TECTHpPOBAHMUE;

e YCTHBIE OIIPOCHI

e KOHTpPOJbHBIE PAOOTHI

e OTJIENHHO OLIEHUBAIOTCS JMYHOCTHBIE KaUeCTBa CTYJ€HTa (aKKypaTHOCTb, UCTIOJIHUTEIILHOCTD,

MHUIMATUBHOCTB) — paboTa y TOCKH, CBOEBPEMEHHAs! c/laya TECTOB, OTUYETOB K JIaOOpaTOPHBIM
paboTam U MUCHMEHHBIX JTOMAIIHUX 3aJaHHH.



IIpomekyTOYHBIH KOHTPOJIb CTYACHTOB IPOU3BOIUTCS B CIEAYIOMMX (hopmax:

e TECTUPOBAHWC;

e YCTHBIE OIPOCHI

e KOHTPOJIbHBIE PaOOTHI

HToroBulii KOHTPOJIb 10 pe3yJIbTaTaM ceMecTpa mo auciuiumnae «lIpomecchl u anmaparsl XUMU-
YEeCKOH TEXHOJIOTHN» MPOXOAMT B (hOpME MUCHMEHHOTO 3K3aMeHa (BKJIFOUACT B ce0sI OTBET HA TEOPETHYE-
CKH€ BOTIPOCHI W/WIJIH PEIICHUs 3a]1a4), 3alIUTy KypCOBOTO IMPOCKTA.

@DoH]1 OIICHOYHBIX CPEJICTB, BKIIOYAIOIINE THITOBBIC 33/aHHsI, KOHTPOJIBHBIC PA0OTHI, TECTHI U METOJIBI
KOHTPOJISI, TIO3BOJISIFOIIME OICHUTh PE3YJIbTaThl OOyUeHHS 10 JAaHHOW JMCIUIUINHE, puBeaeH B [Ipumoxe-
HUH.

JIJis1 KOHTPOJISI ¥ OLICHWBAHUS KayecTBa 3HAHWMA CTYJEHTOB MPUMEHSIOTCS MSATHOAIUTbHAS (POCCHI-
ckas), crobamipHas u eBpomneiickas (ECTS) cucremsl orieHKH KauecTBa 00y4eHHUsI CTYJCHTOB.

CBsi3bp MEXKIy YKa3aHHBIMU CHCTEMaMU IIPHUBE/ICHA B TaOJHIIE:

Cvana GALIOB Ornenka 1o 4-6anmsHoii | OrMmeTka o 3a- | OneHka pazaruis
y [IKAJIE yere ECTS pajan
90-100 OTJINYHO A OTIINYHO
85-89 B OYCHb XOPOIIO
75-84 XOpOIIO C XOPOIIO
3a4TE€HO
70-74
65-69 D yIIOBJIETBOPUTEIHHO
OBJICTBOPUTEIBLHO

60-64 ya P E MTOCPEJICTBEHHO

Huxe 60 HEYJIOBIETBOPUTEIHHO HE 3a4TE€HO F HEYJIOBJIETBOPUTEIHHO

XapakTepucTHKA 3HAHUI CTYIEHTOB:

3auteHo/ «OTIMYHOY - TEOPETHIECKOE COJIEPIKaHNEe Kypca OCBOSHO IOTHOCTBIO, O€3 Tpo0eIioB, He-
00X0IMMbIE MPAKTUYECKUE HABBIKKA PAOOTHI C OCBOEHHBIM MaTepUaioM c(hOpMHUPOBaAHBI, BCE MPEAYCMOT-
pEHHBIC MTPOrpaMMOl 00ydeHUs ydeOHbIC 3aJaHus BBITIOJTHEHBI, KAYECTBO MX BBITOJIHEHUS OI[CHEHO YHC-
J0M 6aioB, OJIM3KUM K MAaKCUMaIbHOMY.

3aureHo/ «O4YeHb XOpOIIoY - TEOPETHUECKOE COACPKAHUE Kypca OCBOCHO IOJHOCTBIO, 6e3 mpobe-
JIOB, HEOOXO/UMBbIE MPAKTUYECKUE HABBIKU PAOOTHI C OCBOEHHBIM MaTEpHaiOM B OCHOBHOM c(opMHpO-
BaHBI, BCE MPEAYCMOTPEHHBIC MTPOrPAMMOI 00ydeHUsSI yueOHbIC 3aJJaHUs BHIMOJTHCHBI, KAYECTBO BBITION-
HEeHUs OOJBIIMHCTBA U3 HUX OIIEHEHO YHCIOM 0alljIoB, OJIM3KUM K MAaKCHMaTbHOMY.

3auteHo/ «XopoIIo» - TEOPETUUECKOE COJIepKaHue Kypca OCBOEHO MOJIHOCTHIO, 0€3 MpoOesoB, He-
KOTOpBIE MPAKTHYECKHE HABBIKU Pa0OThl C OCBOEHHBIM MaTepuajioM cHOpMHpPOBaHBI HEAOCTATOYHO, BCE
MPETYCMOTPEHHBIE TIPOrpaMMOi O0ydeHUsT yueOHBIC 3aJIaHUs BBITOJIHEHBI, KQYeCTBO BBIMOTHCHHS HH
OJTHOTO W3 HUX HE OIICHEHO MUHUMAJIbHBIM YMCIOM OaiiioB, HEKOTOpPHIE BUIBI 33JaHUI BBHIOJHEHBI C
OIMOKaMH.

3auTeHo/ «Y IOBJIETBOPUTETHHOY - TEOPETUUECKOE COJEpKaHUE Kypca OCBOGHO YaCTUYHO, HO MPO-
0eJpl He HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOJMMbIe TPAKTUYECKHE HaBBIKM pabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi OOydeHHS
y4eOHBIX 33JJaHHUI BBITTOJHEHO, HEKOTOPBIC W3 BBITIOJHEHHBIX 3a/IaHHN, BO3MOXKHO, COJICPKAT OIIHUOKH.

3auteHo/ «IlocpeacTBEHHO» - TEOPETHUECKOE COJEp:KaHUE Kypca OCBOSHO YaCTUYHO, HEKOTOpHIE
MPAKTUYECKHE HABBIKK PaOOTHI HE C(HOPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIE MPOTpaMMON 00yUIEeHHS
yaeOHBbIC 3aJIaHUsl HE BBIMOJTHEHBI, JINOO KA4YeCTBO BBIMOJIHCHUS HEKOTOPBIX U3 HUX OIEHEHO YHCIIOM
0aioB, OJIM3KUM K MUHUMAIILHOMY.

He 3auteno/ «HeymoBieTBOPUTEIBHO « - OYEHB ClIa0ble 3HAHUS, HEAOCTATOYHBIC JIJIsi TOHUMAHHMS
Kypca, UMeeTcsi 00JIbII0E KOJTMYECTBO OCHOBHBIX OIMIMOOK U HEJIOUETOB.
JIABOPATOPHBIE PABOThI
L]env évinonnenus n1adbopamopHvIx padom 3aK0UaAemcs 6 cedyruem.
1. 3akperuieHne u yriryOieHue 3HaHHH TI0 TEOPUH OCHOBHBIX TEXHOJIOTHUYECKUX TPOIIECCOB XMMHUUECKOM
TEXHOJIOTUH;
2. [TproOpeTeHne 1 COBEPIIICHCTBOBAHIE HABBIKOB IKCIIEPUMEHTAIBHBIX HcclieoBaHnii. OCBOCHHE METOIOB
00pabOTKH OMBITHBIX JTAHHBIX.
3. 3ydeHue ycTpoOICTB, IPUHIUIIOB JEHCTBUSI, peXKUMOB pabOTHI alapaToB HA MOJIETbHBIX YCTAHOBKAX.



4. O3HakoMIIeHHE ¢ 000PYIOBaHHEM M U3MEPUTEIHHBIMU PUOOPaMH , a TAKXKE C OpraHu3aluell 1 METOAU-
KOM IIPOBEJCHNUS dKCIIEPUMEHTOB.

YcTHbIi onpoc.

VY CTHBII 0IPOC — METOA KOHTPOJIS, pealin3yeMblil B BHJIE Oece/Ibl PernoaaBates ¢ 00yJaromumMes
[0 TeMaM JUCHUIUTMHBI «O0m1as XuMuueckas TeXHoNIorus: «. OH HCIONb3yeTcsl KaK CPelICTBO OIpeaese-
HUS 00beMa 3HaHUH 00yJaloUIerocs Mo ONpeaeICHHOMY pa3/ieiy JUCUUIUIMHBL U KaK METO OLCHUBAHUS
ypoBHs chopmupoBaHHocTH y oOydaronuxcs komrereHnuii OIIK-2 u OIIK-4 u OIIK-6 B mporecce
OCBOEHUS AUCLUILINHBIL.

Copepxut 3 BOIIPOCOB.

dopma onpoca — UHAUBUAYAJIbHBIN.

Bomnpocs! 111 yetHOro onpoca

Tema 1. [Ipeamer u 3agauu Kypcea.

1. [Ipeamer kypca.

2. Knaccugukaiysi OCHOBHBIX ITPOIECCOB.

3. O61re NpUHLIKITBI aHAIKM3a U pacueTa MpoIecCOB

Tema 2. 'mapomexaHuveckre Mpoiecchl U anmnaparsl.

1. HeogHOpOIHBIE CUCTEMBI U METOIBI UX Pa3eIICHUs

2. MatepuanbHbIi OallaHC Mmporiecca pa3aeiecHus

3. CKOpOCTh CTECHEHHOTO OCAXKACHMUS

IIpumepsI TecTOB

TecTbl UCTIONB3YIOTCS KaK METOJ OLCHUBAHUS YPOBHs CPOPMHUPOBAHHOCTU Yy OO0YyYAIOIINXCA KOM-
nerenuuii [1K-3, [1K-4,I1K-5 B nporiecce 0CBOEGHUS TUCIUTLITAHEI.

Bpewms Beimonaenust 30 MuH.

KonuuecTBo BompocoB _S .
TECT 1
1. [aiite onpenenenne ABIKYILEH CUIIBI IIpoliecca (PUIIbTPOBaHUS

1) Pa3HOCTB TUIOTHOCTEH TBEpAOH U KHUIKOH (a3;

2) Pa3HOCTh KOHIIEHTpAIMil HICXOIHOM cMecH U (PUIIbTPaTa;

3) PazHoCTh 1aBneHuil B MpocTpaHCTBaX Haj U Mo (UIbTPOBAIBHON MEPErOpOIKON;
4) Pa3HOCTB TUIOTHOCTEH UCXOAHOM cMecH U GuIbTpaTa.

[IpaBuiibHBIN OTBET: 3

w
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2. Yro BeIpaxaer Gpopmyna ? rae W - CKopocTh ToToKa; rie R - panuyc anmapara?
1) Kputepuii Peiinonbaca;

2) dakTop pa3neneHus;

3) Uwnciio nceBao0KuKEHNUS,

4) Kpurepuii @ypsoe.

[IpaBuibHBII OTBET: 2

3. YKa)KI/ITe, KaK UBMCHHUTCA CTCTICHb OYHUCTKU I'a3da B HUKJIOHC C YMCHBIICHUEM €TI0 JUaMETpa

1) YMeHbIIHTCS;

2) YBenuuurcs;

3) He usmenurcs.
[IpaBunbHBIN OTBET: 2

4. Ha3zoBure YpaBHCHHUC Ui OMPCACIICHUA TCIIJIOBOT'O IMOTOKA, OTAABACMOT'O HACBIIICHHBIM ITapOM IIPpU
€ro KOHACHCAIIH1



1) Q=G C(tl_tZ)

2 Q=6 ct,—t,)+Gr

3 Q=Gct—t,)+Gr+Gelt, -t;)

rae T1 — HauanpHas TemMnepaTypa TEIJIOHOCUTENS;
T2 — TeMneparypa KOHJICHCAIUU;

T3 — koHeuHas TeMIieparypa TeIIOHOCUTENS
[IpaBuiibHbII OTBET: 4

5. Kaxk nHaszpiBaeTcs mpoliecc mepeHoca Terjia OT OJHOTO TEIUIOHOCUTENS K JAPYroMy uepe3 pasfelsio-
LIYIO0 UX CTEHKY?

1) Temootnaua;

2) Tenmonepenaya;

3) TennonpoBOIHOCTS;
4) Konsekmus.
[IpaBuiibHBII OTBET: 2

Templ KypcOBOToO IpOeKTa:

. Pacuer AByX - WM TPEX30HHOTO KOKYXOTpyOUaTOro TerjI000MEHHHUKA.

. Pacuer mporecca pektudukaiy B HacaJoYHOM, CUTYATOM U KOJIMAYKOBON KOJIOHHAX

. Pacuer 01HO30HHOTO KOXKYXOTPYO4aTOro, CIIUPAIHHOIO U MJIACTUHYATOTO TETJI00OMEHHUKOB.
. Pacuer TerioBoro 6ajgaHca MHOTOIOTOYHOT'O anmapara.

. [IpoeKTHBII 1 IPOBEPOUHBIN pacueThl MPOCTOT0 KOHIEHCATOPA.

. Pacuer 0/1HO - 1 MHOTOKOpITYCHOH BBINApPKU.

. Pacder 01HO30HHOTO HcnapUTENs U KOHJIEHCATOPA.

00O 9O Li A W NP

. Pacuer OpakHO# KOJOHHBI OparomeperoHHOro anmnapara Jyisi oJy4eHUsl CIIpPTa-ChIpIia.

Bormpocs! k 3x3aMmeRy:
1. IIpenmer u 3aaum Kypca «lIporeccsl U anmapaTsl XMMUYECKON TEXHOIOTUU «
Krnaccugukaiys 0OCHOBHBIX ITPOLIECCOB U alllapaToB.
2. OcHOBHOE ypaBHEHHUE TUApocTaTHKH. [laBieHne 6apomMerprudeckoe, M30BITOUYHOE, A0COIIOTHOE,
BAKYYM.
3. 'mapoauHaMUYecKue XapaKTEpUCTUKHU MIOTOKA - CKOPOCTh, TMAPOAMHAMUYECKOE JaBJICHUE,
pacxol. YpaBHEHHUE pacxoaa, BUIbI PACX0Aa, €ANHULBI U3MEPEHHUS.
4. PexxuMsl JBYOKeHUS xuakoctd. Kputepuii (uncno) PeliHonbaca, KpUTHUECKUE 3HAUCHMS.
DOKBUBAJIEHTHBII TUaMeTp, ONpeAETICHUE €T JUIsl pa3JIMYHbIX CEUYEHUH.
5. YpaBHeHue bepHymum 71 IOTOKa peaabHON )KUIKOCTH.
6. Kakue kpurepuu OTHOCATCS K KPUTEPUSIM THAPOINHAMUYECKOTO MTOA00MS U KaKOB MX
¢buznueckuit cMpIcn?
7. Kak onpenensieTcs THAPABINYECKOE COMPOTUBIIEHNE TPyOOompoBoaa?
8. KakoBbl Ha3HaUeHHE TPYOOIIPOBOIOB U UX YCTPOUCTBO?
9. Ha ueM ocHOBaHa Ki1accupUKaUs THIPABINYECKUX MAIIUH?
10. Kakumu mapameTpamu xapakTepusyercs padoTa THpaBInyeCcKUX MaluH?
11. YcTpolicTBO ¥ IPUHITUTT ACHCTBHUS, OCHOBHBIE ITapaMeTPhI IEHTPOOEIKHOTO Hacoca.
12. B yem 3axitoyaeTcsi CyIIHOCTb Iporiecca MeMOPAHHOTO pa3/ieieHus?
13. Kakue mpoiieccbl OTHOCATCS K MEMOpPaHHBIM?
14. Tunsl MeMOpaH, UCIOIB3YEMbIX B IPOMBIIIJICHHOCTH.
15. Kakue (hakTopbl OKa3bIBalOT OCHOBHOE BJIMSHUE Ha MPOIIECC MEMOPAHHOTO pa3/ieieHus?
16. Tunsl annapatoB, UCHOIb3YEMBIX JUIS OCYIIECTBICHUS MPOLIECCOB MEMOPAHHOTO pa3zieneHus ?



17.
18.
19.
20.
21
22.
23.
24.
25.

28.
29.
30.
31.
32.
33.
34.
eH.
35.
36.
37.
38.
39.

B ueM 3akmiouaroTcst Ha3HaYEHUE U OCHOBHBIEC TPUHITUIIBI MPOIIECCa KPUCTAIU3AUN?
Kakue Texauueckue crnocoObl mporecca KpUCTaIM3aluyi UCIOIB3YIOT B TPOMBIIITIEHHOCTH?
Tunel annapatoB, UCMOJIB3YEMBIX JJIS OCYILIECTBICHUS MPOLECCa KPUCTATUIM3ALIUU.
MartepuanbHblii 6anaHC mpolecca KPUCTAIITU3AIUY.

. B ueM 3akirodaroTcsi IpUHIMIT M Ha3HAYEHUE TPOLIECCOB aACOPOIMH U HOHHOTO oOMeHa?

Kak omnuceiBaroTcs ycioBUs paBHOBECHS B IpoIieccax aicopOIMi 1 HOHHOTO oOMeHa?
Kakue napameTpsl BIHMSIOT HAa aKTUBHOCTD a/1cOpOeHTa?
Kakwue BemiecTBa UCIOIB3YIOTCS B KAUECTBE aICOPOCHTOB U MOHOOOMEHHBIX CMOJT?
Kakne ocHOBHBIE THIIBI aNapaToB MPUMEHSIOTCS ISl IPOBEIECHUS POILIECCOB aaCOPOIUN 1 HOHHO-
ro oOmeHna?
26. B ueM 3axiro4aroTCs IPUHIUI U HA3HAYEHHE [TPOLIECCOB SKCTPAKIIUU?
27. Kakue TpeOoBaHUS NPEIbSBISIIOTCS K OKCTpareHTaM (pacTBOPUTENISIM) B
IpoLeccax XUAKOCTHOM 3KCTpakuuu?
Kakomy 3akoHy MOAYMHSETCS paBHOBECHE B MPOIECCAX KUIKOCTHOU IKCTPAKIIUU?
Kaxue ocHOBHBIE KOHCTPYKIIUY KUIKOCTHBIX 3KCTPAKTOPOB IPUMEHSIOTCS B IPOMBIIIJIEHHOCTH ?
Kakue npuHIMnuanbHbeie CXeMbl )KHIKOCTHOM SKCTPAKIIUU HCIIONb3YIOTCS B IPOMBIILICHHOCTH?
B uem 3akirouyaercs napuBaHUE U OCHOBHbIE IPUHIUIIBI ITPOLIECCA.
MartepuanbHbli OalaHC BBITAPHOTO arapara.
TenoBoii 6alaHC BBIMAPHOTO arnmapara.

Y CTpoiCTBO BBIMAPHBIX alIapaToOB. Y CTPOMCTBO BBIAPHBIX alllapaToB ¢ €CTECTBEHHON LIUPKYJIAIM-
Pacuyer BbImapHbIX anmnaparos.

KaxoBa ocHOBHas 11eJ1b mpoliecca U3MeIbYeHUs?
Kaxkue cymecTBytoT OCHOBHbBIE CITOCOOBI U3METbUCHUS?
[To kakuM moKa3aTeNsiM OCYLIECTBIISIOT KiIacCu(DUKAIINIO 000PYIOBaHUS 711 U3MEIbUeHUs?
Kakue ycTpoiicTBa UCIIONB3YIOTCS JIJIs1 OCYILECTBIEHMSI ITpoliecca U3MEIbYEHUS?
B yewm 3akiioyaercs CymHOCTh MEXaHOXUMUYECKON aKTUBU3AINH?

7 YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEUYEHUE
JUCLMIIAHBI

7.1 IlepevyeHb OCHOBHOM M JONOJHUTEILHONH Y4eOHOI JTUTEpPaTyphI

Tabnuna 7.1 - ObecnieyeHre TUCHUILIMHBI OCHOBHOM M TOTIOJIHUTEIBHON JIUTEPATypOl MO U CLUIUIMHE

N ABTOp Ha3Banue Mecro | HammeHoBa- l'on | KomugectBo
n/n u3/a- HUE HU3/1a- u3ga- | 9IK3EeMIUI-
HUS TEJIbCTBA HUS poB
OcHoBHasi iMTEpaTypa
1 |Kacarkun [Ipoueccel n anmapaTel XUMHUYE- MockBa | AnbsiHC 2004 10
AlT. CKOH TEXHOJIOTUU. 9-€ U3 .
2 |Tenbnepun OcHoBHbI€ Mpo1iecchl U anmnapaTtsl | MockBa | Xumus 1981 3)
H.N. XUMHUYECKON TEXHOJIOTHH
3 | AbipTHeBckuil | OCHOBHBIE Mpoliecchl U anmnapatel | MockBa | Xumus 1991 10
10.1. XUMHUYECKON TEeXHOJIOTHU
4 | Anbnept JI.3. | OcHOBBI IpoeKkTUpOBaHMs xuMuye- | MockBa | Beicias 1989 4
CKUX YCTaHOBOK IKOJIa
5 |®ponos B.®. |Jlekuuu no kypcy «IIporeccs u MockBa | Xumuzgar |2008 http://www.k
anmaparbl XAMHYECKOU TEXHOIIO- nigafund.ru/
THH « books/57926
6 |Caxwun, C.T. |IIpubopsl KOHTpOJs cocTaBa U Ka- | MockBa |Jlanb 2012 http://e.lanbo
YeCTBA TEXHOJIOTMYECKHX CpPeJl ok.com



http://www.knigafund.ru/books/57926
http://www.knigafund.ru/books/57926
http://www.knigafund.ru/books/57926
http://e.lanbook.com/
http://e.lanbook.com/

7 |T'yxens FO.A. |IIpormeccel u anmapatsl XUMHYE- Mocksa |Jlanb 2020 http://e.lanbo
ckoii Texnonorun: Yacts 3. Mac- ok.com
COOOMEHHBIE MPOIIECCH U amiapa-
ThI

JlonoIHUTeIbHAS JTUTEpaTypa

1 [[TaBnoB K.®., |IIpumeps! u 3agauu o Kypcy npo- | JIeHuH- Xumust 1987 1
Pomanxkos I1.I'., |1eccoB u rpa.
Hockos A.A anmapaToB XUMHYECKOU TEXHOJIO-
THH.
2 |Kocunues B.U., | «OcHOBBI IpOEKTHPOBaHUS XUMHU- | MockBa Axanemknu- | 2005 3
MuxaliIu4eHKO |4eCKUX MPOU3BOJCTB « ra
AN., u np.
3 | Kadapos B.B.. | OcHoBbI Maccomepegauu. Mocksa Bricmas 1979 1
IIKOJIa
4 | MyxieHoB OOmrast xumMuyeckasi Texuosnorus. | Mocksa Bericiias 1984 1
W.I1., ABepoyx |T. 1-2 HIKOJIa
A4, Tymapku-
Ha E.C., ®yp-
mep 1.E.

7.2 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM ceTn «MHTepHeT «
[Iepedyens pekomeHnayeMbIX IHTEpHET CaliTOB:

http://proekt-service.com/detali_mashin._tehnicheskaya mehani VYueOnoe o0OopynoBanue, y4eOHbIC
CTEH/[IbI, JJICKTPOHHBIC IUIAKATbI, HATJISITHBIC TTOCOOUS [1sl 00pa30BaTeIbHBIX YUCOHBIX 3aBEICHUI
https://xumuk.ru/encyklopedia/ Xumudeckasi SHIMKIONEAUS

https://www.labster.com/ BupryasnbHbie 1a00paTOpHH JJisi YHUBEPCUTETOB M IIKOJ
https://www/chem.msu/ru «Chem Net» xumudeckasi ”HPOPMAIIHOHHAS CETh

http://www.school.edu.ru/ Poccuiickuii 00pa30BaTeIIbHBIN MOPTA

http://www.edu.ru/ ®enepansubiii mopran «Poccuiickoii 00pa3oBaHHe»

https://elibrary.ru Hayanas snextponnas Oubianorexa

http://uisrussia.msu.ru YuausepcureTckas nHGopMannonHas ciucrema «Poccusi»
http://www.spbdk.ru/catalog/science/section-191/ Cankr-IletepOyprckuii 1oM KHUTH

Tabnuna 7.2 — PekoMeH1yeMble 3JIeKTPOHHO-OUOJINOTEYHbIE CHCTEMBI

No HaunmenoBanue pecypca Temaruka

1 | BbC HUSY MUDU: http://libcatalog.mephi.ru XUMHUYECKUE TEXHOJIOTUH, TIPO-
IIECCHI U ammmapaTbl XUMHUYECKON
TEXHOJIOTUU

2 | OBC «3nanmym» - http://znanium.com XUMHUYECKUe TEXHOIOIUH, TPO-
IIECChI M almapaThl XUMUUECKOMN
TEXHOJIOTUU

3 | OBC u3narenscrBa «Jlanwy - http://e.lanbook.com XuMHUYECKHE TEXHOIOTHH, TTPO-
IIECCHI M ammapaThl XUMHUYECKON
TEXHOJIOTHUH

4 | OBC «tOpmaiit» http://biblioteka-onkin.com XUMHUYECKUE TEXHOIOTUH, TTPO-
IIECCHI M almapaThl XUMUYECKON
TEXHOJIOTUU

5 | OBC «Aiibykey: http://ibooks.ru XUMHYeCKHe TeXHOJIOTHH, IIPO-
IIECCHI U aNMapaThl XUMHUUECKOU
TEXHOJIOTHU

6 | OBC «YHUBEpcabHAs oubIHoTEKA» - |  XumHyecKue TeXHOIOTUH, TPO-
http://biblioclub.ru [ECChI M alapaThl XUMUUECKON



https://e.lanbook.com/book/156569
https://e.lanbook.com/book/156569
https://e.lanbook.com/book/156569
https://e.lanbook.com/book/156569
http://e.lanbook.com/
http://e.lanbook.com/
http://proekt-service.com/detali_mashin._tehnicheskaya_mehani
https://xumuk.ru/encyklopedia/
https://www.labster.com/
https://www/chem.msu/ru
http://www.school.edu.ru/
http://www.edu.ru/
https://elibrary.ru/
http://uisrussia.msu.ru/
http://www.spbdk.ru/catalog/science/section-191/
http://libcatalog.mephi.ru/
http://znanium.com/
http://e.lanbook.com/
http://biblioteka-onkin.com/
http://ibooks.ru/
http://biblioclub.ru/

TCXHOJIOT'HNH

9BC «Jlamp»: http://e.lanbook.com

XHUMHUYECKHUE TCXHOJIOTUH, IPO-
LECChI U amrapaThl XHUMHYICCKOM
TCXHOJIOTNH

DnexTpoHHO-0nMbmMoreuHas cucremMa |IPR BOOKS

Xumusg, I[TAXT, Xumudeckue Tex-
HOJIOTUH

OBC «KoHCYyNIbTaHT CTYAEHTa»

Xumusg, I[TAXT, Xumudeckue Tex-
HOJIOTUH

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3YyeMbIX NPH OCYLECTBICHUH 00pa30-
BaTeJILHOIO Npouecca Mo AUCUMILINHE, BKJIKYAas NepedeHb IIPOrPaMMHOro0 odecreyeHus1 M MH-
(popManMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuna 7.3 — Ilepeuenp TUIIEH3MOHHOTO U CBOOOHO PACIPOCTPAHIEMOro IPOrpaMMHOro obecrie-

YeHUS
No HaunmenoBanue Kpatkoe onucanue
Ayn. 3-102, 3-103
1 | Google Chrome cBoOo 1Has jurieH3ust BSD
2 | Adobe Acrobat Reader DC OecrutaTHOE IIporpaMMHoe obec-
NGRS
3 | 7-Zip cBoOoHas nunensust GNU
LGPL
4 | Oducnoe npunoxxenue Libre Office CBOOOJTHO pacIpoCTpaHsIeMoe
I10
5 | PDF punep Foxit Reader CBOOOIHO pacrpocTpaHsIeMoe
I10
6 | DJVU 6paysep DjVuBrowser Plug-in CBOOO/THO PACIIPOCTPAHIEMOE
I10
7 | 3anuch nuckoB Image Burn CBOOOJHO pacrpocTpaHsIeMoe
I10
8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Ne HaunmenoBaHue nomemeHuii 1jis npose- Anpec (MecTOIoI0KEeHNE) TOMEILIEHUHN JJIsT
/| ACHHS BCEX BHIOB y4EOHOM NEATENBHO- | IPOBEJCHHUS BCEX BUIOB yUCOHOI eATEIbHO-
CTH, TIPEyCMOTPEHHON Y4EOHBIM IJIAHOM, | CTH, TIPEAyCMOTPEHHON YYEOHBIM TTAaHOM (B
B TOM YHCJIE€ IOMEIIEHUs JJIsl CAMOCTOSI- cilyyae peajJu3alnu o0pa3oBaTeabHOM Mpo-
TEIbHOW pabOTEHI, C yKa3aHUEM MepPECUHS rpaMMBbI B CETEBOU (hOpME JTOTIOITHUTEITBHO
OCHOBHOI'O 000pYyZI0BaHUs, YUeOHO yKa3bIBa€TCs HAaMMEHOBaHUE OpTraHU3aI1H, C
HArJISITHBIX TTOCOOUH M MCTIOJIB3YEMOTO KOTOPOM 3aKJIIOYEH JOTOBODP)
MporpaMMHOIo obecreyeHus
1 |YueOnas aynuropus st npoBenenus 3ans- 433507, YiabsHOBCKasg 00nacTh, r. JIUMUTpOBIpai,

Tuii Ne204

MmocaouHbIX MecT — 20; nomans 53,47 KB.M.;
crelaln3upoBaHHast MEOEIb:

YueOHast Jocka — | mIT., CTOJ CTYA€HYECKUN —
11 tmT., cTynbs — 26 mT., CTOJI OMOTUOTEUHBIN —
8 1., mKad IByXCTBOpUYaThIi — 1 mT., mkag
KHIKHBIA — 1 mIT., TpuOyHa HacTtonbHast — 1
IIT.,

TexHuueckue cpeacTBa 00ydeHHUs:

[IpoexTop — 1 mT., OkpaH — 1 WT., KOJIOHKH -

Imapa

yi. KyiiosimieBa, 294



http://e.lanbook.com/

9 OCOBEHHOCTH OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIS1
HUHBAJUIOB U JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbA

OOyueHue MHBAIUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MO>KHOCTSIMU 3[I0POBbSI OCYIIECTBISIETCSA B
COOTBETCTBHH C:

— IlopsnkoM opraHu3alyy U OCYIIECTBICHUS 00pa30BaTEIbHOM AESTENBHOCTH MO 00pa3oBaTeb-
HBIM [poTpaMMaM — IporpamMmam OakaiaBpuara, IporpaMMmamM CIeNHUaTuTeTa, IporpaMmMaM Marucrpa-
Typsl (IIpukaz Munoopraayku P® ot 05.04.2017 Ne 301);

— IMonoxeHnnem 00 opraHu3ai 00y4YEHUsS CTYJIESHTOB-UHBAINUIOB H CTYJICHTOB C OTpaHUYCHHBI-
MM BO3MOXHOCTSIMHU 3710poBbsi B HUAY MU®DU, yrBepxaennbim 29.08.2017T.;

— MeToau4ecKMMH PEKOMEHIAIUSAMU 110 OpraHu3aluu 00pa30BaTeIbHOro Mpolecca A o0yde-
HUS MHBAJUAOB U JIUI] C OTPAHMYEHHBIMU BO3MOKHOCTSMHU 3[I0POBbsI B 00pa30BaTEIbHBIX OpraHu3alu-
SX BBICIIET0 00pa30BaHUs, B TOM YHCIIE OCHAILIEHHOCTH 00pa30oBaTeIbHOTO mporecca (YTBEp>KIACHBI 3a-
MectuTerneM MunucTpa oopazoBanus u Hayku PO A.A. Kiimmoseim ot 08.04.2014 Ne AK-44/058H).



JlonmosiHeHnsI M U3MeHeHUs B padoueii mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennblie n3menenust Ha 20 /20 yueOHBIHA rof

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1) ;
2)
Unu 0enaemcs OMMemKa 0 HeyeiecooOpasHOCMU 6HEeCeHUsL KAKUX-TUub0 usMeHeHull Ha OAHHbIU Y4eOHblll

200

Pabouyast mporpamma rnepecMoTpeHa Ha 3acefaHuu Kadeapbl

(Oama, HoMep nRPOMOKoA 3ace0anus Kageopsl, NOONUCH 3a8. Kapedpoll).

COI''TACOBAHO:

3aBenyrouuii BeITycKaromiei kapeapoit
HaumeHosaHue Kageopsvl IUYHAS ROONUCL PACUUDPOSKA NOONUCU 0ama

PyxoBonurens OOII,

y4uy€Has CTCICHb, JOJKHOCTh
JUYHASL NOONUCH PACUUPPOBKA NOONUCU 0ama




