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1 HEJIM 1 3ATAYU OCBOEHUSA JNCIHUIIJIMHBI

[lenbro npemnoaaBaHust TUCHUILINHBI «[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, CHUXKAsI €r0 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

Jucnummna «IIporiecchl U anmapaThl XUMAYECKOW TEXHOJIOTHH « 0a3upyeTcs 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

OO6mmast TpynoeMKocTh (00BbeM) AUCHUILTUHBI [Iporieccsl U anmaparhl XUMHYECKON TEXHOJIOTHH CO-
craBisiet 10 3auetnsix eqununil (3ET), 360 akameMudecKkux 4acos.
Tabmuia 4.1 O6bEM TUCIUIUIMHEI 110 BUIaM YUYeOHBIX 3aHSTHI

Beero, 6CeMech7

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




KonrakTHasi pa6oTa ¢ npenoaaBartejieM 170 68 102
B TOM YHCIIE:
— ay/IUTOpHAs 110 BHJIAM YUCOHBIX 3aHSATHIM
— JIEKIUHU 51 17 34
— MPAKTHUYECKUE 3aHIATUS 68 34 34
— J1abopaTOpHBIC PAOOTHI 51 17 34
CaMocTosiTe1bHAsi paboTa 00y4arOIMXCs 46 40 6
B TOM 4HCJIe:
— M3y4eHHE TEOPETUUECKOro Kypca 5 2 3
— pacdeTHo-rpaduuecKue paboThl, 3aJaUu 5 2 3
— IOJITOTOBKA KYPCOBOTO MPOEKTa 36 36
Buj1 npoMeKyTOYHOM aTTecTAIMK: IK3aMeH/IK3aMeH Dk3/0K3 OK3. OK3.
HUToro no aucuuniuHe 288 144 144
B TOM 4YHCJ€ B (popMe MPAKTHYECKO MOATOTOBKH 15 8 7

Tabnmma 4.2 - Pacnpenenenne yueOHOM Harpy3KH 110 paszesiaM TUCIIUTLIHHBI

Bunpl yueGHOIT Harpy3ku B UX TPYLOEMKOCTb, BKJIIOUast CaMo-
CTOSITENBHYIO pa0OTy CTYACHTOB, aKa/l. Yackl

' e 5 - o ¢ o)
% E E- E{ ‘?3 2, % § § E( . dopMupyembie
¢ HaumenoBanue paznena nucuu- . 2 k= o _% = = SR 3 WHIUKATOPBI
g IUIUHEI = S| 5B E| E | =5 & % 53 E § | ocBoeHHs KOM-
ol Z 0 = = X m a A L Z =R 3 = X om N
= 5 SE| S8l oF 83 9% 8 g o o IIETCHIIMI
2| F | E2F| g | €8¢ |SEEEF| &
= = a. TN = = 2
= | zE | & | zE8 2 | z¢ 2
= e 8 5 O s ml O £ 8
= m E = : £ o m E
1 | Tema 1. Brenenue. Knaccudu- 4 - - - - 8 - 12 [1K-3
Kallis OCHOBHBIX IIPOLIECCOB U [1K-4
anmapaToB XUMHYECKON TEXHO-
JIOTUU
2 | Tema 2. OCHOBBI THAPOCTATHKH. 8 8 2 2 - 10 2 28 IK-3
CBoticTBa xxuakocreil. OCHOB- [1K-4
HO€ YpaBHEHHE T'MJIPOCTATUKHU. IK-5
2 | Tema 3. l'mapoMexaHUYECKUE 8 8 2 4 2 10 2 30 T1K-3
npoueccel 1 annapartsl. [lepe- IK-8
MEIIEHHE U CHKATUE )KUIKOCTEN [1K-5
W Ta30B
3 | Tema 4. Pa3znencHue reTeporeH- 4 4 2 2 2 8 2 18 T1K-3
HBIX HEOJHOPOJHBIX CUCTEM [1K-8
I1K-5
4 | Tema 5. TernoBble IIPOIIECCHI U 8 6 4 4 - 8 2 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 2 8 2 22 IK-3
HOCTb ¥ CIIOCOOBI OCYIIIECTBIIe- I1K-9
HUS TIpoliecca I1K-8
[IK-4
IK-5
6 | Tema 7. MaccooOMeHHBIE ITPO- 6 8 4 2 - 8 2 24 IK-3
uecchl U annapatbl. OCHOBBI I1K-8
MPOIIECCOB MaccooOMeHa, 00Ire IK-4
noHsiTus U onpexaenenus. Kmac- [1K-5
cu(uKanusg MacCOOOMEHHBIX
MTPOLIECCOB
7 | Tema 8. AGcopbuus. Xapakre- 4 4 8 2 16 IK-3
pHUCTHKA TIporiecca U o0IacTu [1K-4
[IPUMEHEHUS IIK-5
I1K-8
I1K-9
8 | Tema 9. Ilpocras meperoHka. 6 6 2 2 10 2 24 I1K-3
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Bune! npoctoii neperonku, Ma- I1K-4

TepUAILHBIN OalaHC Tporecca IK-5
I1K-8
I1K-9
9 | Tema 10. Pektudukamms, xapax- 8 8 2 4 2 10 2 30 IK-3
TEepHUCTHKa npouecca. Marepu- [IK-4
QJIBHBIN U TETJIOBOW OaaHCHI. I1K-5
®dnermoBoe 9uCIO. I1K-8
I1K-9
10 | Tema 11. AncopOuusi, ocHoBHbIE | 4 6 2 3 10 2 23 IK-3
MOHATUA U onpenesieHus. Pa3ne- I1K-4
JICHUE Tra30BbIX CMECEH U pac- [1K-5
TBOPOB. IIpoMBIIIITICHHEIE a1- I1K-8
COpOCHTHI ¥ UX OCHOBHBIE Xa-
PaKTEPUCTHKH.

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

11 | Tema 13. MemOpaHHEI€ TIpoIIEC- 4 2 2 2 8 2 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 2 6 4 8 2 20 IK-3
mpoIiecca CyIIKH, 00IIas Xapak- [IK-4
TEPUCTHKA TIpoliecca U 00IacTu IK-5
MpUMEHEHUs. MeTOo bl CYLIKH. I1K-8

IK-9

HUTOI'O 70 70 28 35 12 114 24 288

4.2 Coneprxxanue IMCUUIITHHBI
Tabnuua 4.3 JIekuuoHHbIN Kypc

Ho- Tema JICKIIUU U IEPCUYCHb JUAaKTU4EC- pr,I[OGMKOCTB, aKaJ. 4acoB
Me CKUX eQUHHUIL*
Ne Texmuu p B TOM YHCJIE C UCIIOJIb30BaHUEM
pas- BCETO HMHTEPaKTHUBHBIX 00pa30BaTEIIbHBIX
Aena TEXHOJIOrUH
6 cemecTp
Jlexms 1 1 1.BBenennie. OCHOBHBIC 3aKOHOMEPHO- 2 1

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

Jlexus 2-3 2 OCHOBBI THPABIHNKH. BBeJcHNE B THJI- 4 -
paBnuky. [IpeameT u 3a1auu THIPABIH-
KH - HAyKH O 3aKOHOMEPHOCTSIX TOBe-
JeHusa okuakocteil. MneanbHas u pe-
anbHas KXuAKocTh. OCHOBHbBIC (hr3mUe-
CKHE CBOMCTBA KMIKOCTEH: IIJIOTHOCTH
U yJIeNbHBIA BEC, CKUMAEMOCTb, CBOM-
CTBO HJIKOCTM K pACIIUPEHHI0, IIO-
BEpPXHOCTHOe HaTspkeHHe. Kiaccudu-
Kalousl CWI, NCHCTBYIOIIUX HA JKUJ-
KOCTb.

Jlexmus 4 2 BHyTpeHHsAs 1 BHEWIHsIA 3aJja4l THUIPO- 2 -
muHamukn. CMemnranHast 3ajada. IloHs-
THS O CKOPOCTSX JBUKEHUS: JIOKAJIbHAs
U cpenHss ckopoctu. Meroas! Jlarpan-
ka 1 Disepa s ONMUCaHWsI KHHEMAaTH-
k1 xuakux cpen. IlpencraBnenue o



https://pandia.ru/text/category/balans_materialmznij/
https://pandia.ru/text/category/balans_materialmznij/

MOTOKE KUAKOCTH KaK MOTOKE 3JIeMEH-
TapHBIX YaCTHUI[: JIMHUS TOKa, SJIEMEH-
TapHas cTpyilika (TpyOKa TOKa), IMOTOK.
ITone ckopocteir. CranMOHAPHBIA U
HECTAIlMOHAPHBIA MTOTOKH. 3aKOH BHYT-
penHero TpeHust HproToHa.

Jlexknms: 5-6

I'mppomexaHnYecKHe IPOLIECCH M all-
napatel. OCHOBBI THIpAaBIUKH. YpaB-
HCHHE HEPa3pbIBHOCTH. YpaBHEHHUE
BepHynnu g MOTOKa peanbHOM KUA-
KocTH. TpaHCHIOPTHpPOBAHUE O KUAKO-
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 MepeMEeIIeHH
KHUJIKOCTEN.

Jlexms 7-8

I'mapaBanyeckoe CONMPOTUBIECHUE TPY-
OOIpOBOJIOB M  aNIapaToB: IOTEPH
Hamopa Ha TPEHUWE U TNPEOJOJICHHE
MECTHBIX CONpOTUBJICHUN. Pacuér Tpy-
OONpPOBOJOB Ul TPAaHCIIOPTHPOBAHMS
KHUIKOCTEH: IpPOCThIe TPYOONPOBOIbI,
pa3BeTBIEHHbIE TPYOONPOBOIBI U TPY-
OONPOBOJHBIE CHUCTEMBI C IYTEBBIM H
TPAH3UTHBIM PAaCXOJ0M KUIKOCTH.

Jlexmms 9-10

ONEeMEeHTBl TEOpPHH THIPOJUHAMHYE-
ckoro momobus. I'mapoaumHamMuyeckoe
momobue. [lomoOHOE mpeoOpazoBaHme
YpaBHEHHMI IBHXKEHUS >kujnkoctd Ha-
Bbe-Crokca. OCHOBHBIE M IPON3BOJHBIC
KPUTEPUH THIAPOJUHAMHYECKOTO T0/10-
Ousi, MOAW(HUIMPOBAHHBIE KPUTEPUU
noxo6usi. OnpeznensieMble W ONperens-
totne kputepun. OCHOBHBIE TUIIBI KPU-
TEPUATIbHBIX YpaBHEHHH Ui peLCHUs
OCHOBHBIX  3aJad  TWJIPOJAWHAMUKHU.
[MpnbmmxEénHOE MOJETMPOBaHNE B THI-
POIMHAMUK

Jlexmms 11-12

[lepemenivnBaHue B KUAKUX Cpelax.
OcCHOBHBIC LIENH M 3aJayd IPOLECCOB
NepeMENINBaHUs B XUMUYECKOH TEXHO-
noruu. TexHuYecKue crocoObl Moyye-
HHS TOMOTCHHBIX U T€TePOTreHHBIX CMe-
ceif. Bunpl nepemenmBanus, 3¢dex-
TUBHOCTh M WHTEHCHBHOCTH IepeMe-
LIMBaHMS, METOJbl MX OLEHKH. THIIbI
MEXaHWYEeCKUX MEIIAJIOK U UX OCHOB-
HBIe XapakTepucTtuku. OOume cBefe-
HUSL O JPYIMX HW3BECTHBIX CIIOCO0aX
nepemermBanus. [IpuHIUNEL BBIOOpa
TIepeMEIINBAIOIINX YCTPOHCTB

Jlexuns 13-14

Pa3znenennie HEOTHOPOAHBIX CHCTEM.
OmnpeneneHue, BOSHUKHOBEHUE, OCHOB-
HBbIE CBOWCTBA M XapaKTEPUCTHUKU He-
ONHOpOAHBIX cucTeM. llenu u 3agaun
npoueccoB paszpenenus. Ocoboe 3Ha-
yeHne cmoco6oB u 3¢ddexTuBHOCTH
pa3zeneHus HEOTHOPOIHBIX  CHUCTEM
npu pEeHICHUNU OKOJIOTUMYECKUX IIPO-
Omem.

PasneneHue HEOJHOPOIHBIX CHCTEM
OCaXJEHUEM B IIOJIE NEUCTBUS I'DaBU-




TaIMOHHBIX cui (oTcTauBaHue). Pasne-
JICHHE HEOTHOPOIHBIX CHCTEM OCaXKIC-
HHEM B II0JIC ACUCTBHSI LIEHTPOOEKHBIX
cul. XapaKTePUCTHKH W MPHHITAIIBI
CO3[aHusI EHTPOOSIKHBIX cHil. DakTop
pasneneans. OCHOBHBIE CIIOCOOBI H
METO/Ibl HMHTCHCU(PHKAIMK TPOLECCOB
pa3encHus HEOJHOPOIHBIX CHCTEM.

Jlexmms 15-16

Pa3meneHue HEOTHOPOIHBIX  CHCTEM
¢unbTpoBanneM. ®dusnueckas cy-
HOCTb, BUIBl 1 METOJbI (DHIBTPOBAHUSL.
CnocoObl co3/aHMsl ABIKYILEH CHIIBI
MpOLECCOB (PUIBTPOBAHUSL.

OcHoOBHOE ypaBHeHUE (PUIBTPOBAaHUS U
€ro aHaJM3 C TOYKU 3PCHUS MOBBIILICHUS
a¢dexTBHOCTH TIporecca. Kiaccudu-
Kalys NPOMBINIICHHBIX (QUIBTPOBAIb-
HBIX YCTaHOBOK U MX OCHOBHBIC Xapak-
TEPUCTHKU: (HUIBTPOBAIIbHBIC YCTAHOB-
KU, paboTaromye Mo AaBICHHEM U I10[
BakyyMoM, (QHIbTpyMOLMe LeHTpHDY-
ru. OUIbTPOBaJIbHBIE IEPErOPOIKH:
OCHOBHBIE TUIIBI M TPEOOBaHUS, NPEIb-
SIBJISIEMBIE K HUM.

Jlexmms 17

PasneneHne HEOJHOPOIHBIX  CHCTEM
OCaXJCHUEM B IOJIc JEHUCTBUS D3ICK-
TPUYECKUX CHIL. duznyeckrue OCHOBBI
MIPOLIECCOB Pa3EICHUS] HEOTHOPOAHBIX
CHCTEM B 3JeKTpHyeckoM moie. Crioco-
ObI CO3JaHUsI HEOJAHOPOAHBIX IICKTPH-
yeckux moinei. I[IpuHImnmuamsHEIe 0COo-
OEHHOCTH KOHCTPYKLHMH 37E€KTPOQHIb-
TPOB, 3JIEKTPOIM3EPOB M DBIEKTpOJE-
THJPATOPOB.

Jlexmus 18

Moxkpast ouncrtka razoB. Dusuko-
XMMHUYECKHE OCHOBBI IIpoLiecca pase-
JIEHUs. W TIPUHLMIBL  allapaTypHOro
0o(OpMIICHHSI.

Uroro 3a cemectp:

36

7 cemecTp

Jlexuus 19

TemnoBele Ipoueccbl B XMMHYECKOH
TEXHOJIOTUU, WX POJIb U 3HAUYCHHE B
MIPOBEJIEHUN XUMHKO-TEXHOJIOTHUECKUX
npoueccoB. Kiaccugukamnus croco0oB
NepeHoca TeIIOThI.

CrauuoHapHBld M HECTallMOHAPHBIN
npoueccel Teronepenoca. OCHOBHbIE
MOHATHUS, ONPEHCNCHUS W TEIUTO(PH3H-
YECKUE CBOWCTBA BEIIECTB: TEMIEpa-
TYpHOE II0JIe, TEMIEPATypHbIA Ipaau-
€HT, TEIJIOBON IOTOK, TEIJIOEMKOCTb,
SHTAJIBINSA, TEIJIONPOBOAHOCTh U TEM-
TIepaTyponpOBOAHOCTb.

Jlexnums 20

Ilepenaya TEmJIOTHl TEIUIONPOBOIHO-
cteto. TemmeparypHoe Tone, ero oc-
HOBHbIE TTAPAMETPhI U XaPAKTEPUCTUKH.
VYpaBHenue TeruonpoBoaHocTH Dypbe
n muddepennmransHOE

ypaBHEHHE TEIUIONPOBOJHOCTH. Pere-
HUSL U QepeHMaNbHOT0  ypaBHEHHS
TEIUIONPOBOJHOCTH JUISl IUIOCKOW U
LWIMHIPUYECKUX CTEHOK B YCIIOBHSX
CTAalMOHAPHOCTH TIpoliecca 0e3 BHYT-
PEHHHX MCTOYHHKOB TEIUIOTHI. YpaBHe-
HHE TEIUIONPOBOJHOCTH NPH HATUYUH




BHYTPCHHHUX MCTOYHHKOB TCILJIA.

Jlexmus 21

Temnonepenaya. OCHOBHOE ypaBHEHHUE
TEIUIONepelaud [pU  MOCTOSHHBIX U
HEPEeMEHHBIX TeMIlepaTypax TeIUIOHO-
cutenei. [IpuHMmBl pacuera k03ddu-
IIUEHTOB Teruionepenayu. JBrmxymas
CHJIa  IPOLECCOB  TeIUIONepeNayH.
[IpakTHyeckoe MCHOJIB30BaHUE ypaBHE-
HHUS TeIUIoNlepeadd B MPOSKTHBIX H
TIOBEPOYHBIX pacuérax.

Jlexmus: 22

TenooOMeHHBIE MPOILIECCHl U ammapa-
Tel. Knaccudukamus TerurooOMeHHBIX
anmapaToB, UX KOHCTPYKTHBHBIC XapaK-
TEPUCTUKU M OCOOEHHOCTH IIpaKTH4e-
CKOTO MX HcToyib3oBaHus. Karanorn Ha
TerooOMeHHyI0 ammaparypy. OcHOB-
HbIE METOIBI TEIIOBOTO pacdeTa Tell-
JOOOMEHHBIX aIlapaToB: HPOSKTHBIH,
TEXHOJIOTUYECKHI U MOBEPOYHBIN pac-
gyeTsl. TemnoBble OamaHcel. Hasnaue-
HHE, [IeTIb ¥ METObI COCTABJICHUS Tell-
JIOBBIX OajaHcoB. Buapl TemsoBbix Oa-
JIAHCOB I Pa3iMYHBIX TETIO0OOMEH-
HBIX IPOLIECCOB.

Jlexius 23

Brimapuanue. HasnaueHue u cyu-
HOCTh TIPOLIECCOB BBINApuBaHUsA. J[BU-
Kymas cuia mporecca. OTHOKpaTHBIN
1 MHOTOKpATHBII MpOIecChl BhIapUBa-
Husi. OCHOBHBIE THUIIOBBIE KOHCTPYKIIUU
BBINAPHBIX alllapaToB M CXEMBbI BBINAP-
HBIX YCTAHOBOK. MaTepHanbHbIA U Tel-
JIOBOW OaiaHChl NMPOIIECCOB BBIIAPHBA-
Hus. [loHATHS 0 pacmonaraeMoil U 00-
e MOoJe3HOM pa3HOCTH TeMIEpaTyp.
MeTtoauku TENI0BBIX pacy€TOB U OIpe-
JefieHUe TEMIEepPaTypHBIX  PEKUMOB
paboTHl BBIMAPHBIX YCTAaHOBOK.

Jlexuums: 24

MaccooOMeHHbIE TIPOIECCHl W ammapa-
TBI.

3HayeHre MPOIECCOB MaccoIlepeHoca B
XUMHUYECKOW TexHoJIoTuH. JIBmxymias
CHJIa TIPOIIECCOB MAacCOIEpPeHoca, Kiac-
cupuKaysg u 0o0mas XapaKTepHCTHKA
MacCOOOMEHHBIX MPOIIECCOB C YYaCTH-
€M Ta30BOH, JXUAKOH W TBepmou ¢a3
(MaccooOMeHHBIE TPOIECCHI CO CBO-
00omHOW W (PUKCUPOBAHHOW TPaHHUIIAMHU
paszaena das): abcopbums (mecopoums),
azcopOLusi, TUCTUILISIUS, YKCTPAKIHS,
Kpuctamnuzanus, cymka. OCHOBHbIE
MIPUHIIAIBI aHAJIOTUH MEX]y MpoIiec-
CaMH TEIUIO- ¥ MacCONEePeHoca.

Jlexmus: 26

Ab6copbmust. OnpeneneHue u ooOmas
XapaKTepUCTHKA MPOIIECCOB abCOPIUH.
[IpakTryeckue 00IaCTH IPUMEHCHHS
abcopOumu. PU3NKO-XUMHIECKHE OC-
HOBBI IIPOLIECCOB MAacCONEpPEHoca B CH-
CTeMax ra3-XuAKoCcTh. TepMoauHaMu-
YecKoe paBHOBECHE MEXIy (pa3aMu
(mpaBmito a3z ['mbOca u 3akoH ['eHpH).
Br16op ycmoBuii mpoBeaeHMs mporecca.
I'padmueckoe mpeacTaBIeHNE IpoLiecca
abcopbuynu Ha (a30BOH Y-X AUTpaMMe.
W3orepmuueckuii U annabaTHIeCKUid
nporiecchl pusmdeckoit abcopouum.
MartepuaabHBIN U TETUIOBOM OaJlaHCHI U




YpaBHCHHUS JIMHUHN pab0YnX KOHIICH-
Tpauuii. MUHUMAaJbHBIA U ONITUMAJTb-
HBIA pacxoxa abcopOenTta. AGcopOuus
MHOTOKOMIIOHEHTHBIX cMecell. Kune-
THKa Tpo1eccoB (pu3nIeckoit abcopo-
un. O0mas xapakTepUCTHKA XEMO-
COpOIMOHHBIX MPOLIECCOB. ATIMapaTyp
Hoe 0(OopMIIEHHE NPOLIECCOB abcopo-
LIMH, YCTPOICTBO, 00111ast XapakTepH-
CTHKA U PEXKHUMBI pabOTHI HACAI0OYHBIX,
IUIEHOYHBIX U TaperdaThix abcopoepos.
HecopOimsi. OCHOBHBIE LIETH U CIIOCO-
OBl OCYILIECTBIICHUS 1€COPOLIMOHHBIX
nporieccoB. OCHOBHBIE TEXHOJIOTHYEC-
CKHE CXEMBI IPoIeccoB abcopOnunu.

Jlexnms: 28

[eperonka (mpocrtast u cioxHas). Ou-
3UKO-XUMHYECKHE OCHOBHI IIPOLIECCOB
MaccomepeHoca B CUCTeMaX JKHUAKOCTb-
map. TepMonmHaMHU4YeCKOe paBHOBECHE
B cucremax (mpaBwio (a3 ['mbbca u
3akoH Payns). MneanpHple 1 Heueallb-
Hble cucTeMbl. OCHOBHBIE TUIIBI OMHAp-
HbIX cMmecei (o gaHHbIM TopmanHHA).
OcHoBomoararoniie 3akoHbl NeperoH-
ku KonoanoBa u Bpesckoro. ®a3oBbie
JMarpaMMbl  coctostHAM (t-X-Y, Y-X u
SHTaNbNUNHAsS h-X-y nuarpammser) Ou-
HapHbIX CMECEH.

IIpocras mneperonka. Buasl mnpoctoit
TeperoHKu (mpoctas, QpakiuoHHas, C
nedruermanueir u 6e3 aedrerManym,
BOJISTHBIM MapOM M MHEPTHHIM HOCHTE-
sieM). MatepuanbHbIil 0agaHc U
OCHOBHBIE ITOKa3aTeJ N Ipolecca

Jlexuus: 29-31

CnoxxHass meperoHka (pexThduKanms).
OmpeneneHne M (QU3MKO-XUMHUUYECKHE
OCHOBBI PEKTU(HUKALMOHHOTO pa3jere-
HUS KUAKHX cMmeceil. CxeMbl ycTaHo-
BOK HENPEPBIBHOM M NEPUOIUYECKOU
pektndukanuu. [IpuHIMIBI cocTaBie-
HUSI MaT€pHAIILHOTO M TEIUIoBOro Oa-
nmaHcoB. OCHOBHBIE NOKa3aTeIW IIpPo-
necca pekTuuKanuu: GrerMoBoe Yuc-
70 u ko3¢ ¢urmeHT nutanus. ['paduue-
CKOE€ IIPEACTaBICHUE IIPOLECcCa PEKTH-
¢ukanuu Ha t-X-y nuarpamme. Henpe-
pBIBHAS peKTH(UKanus OWHAPHBIX CMe-
ceil, MaTepHaNIbHBII M TemIoBoil Oa-
JIAHCHI PEKTU(QHKALMOHHON YCTaHOBKH.
OCHOBHBIE XapaKTEPUCTHKH Mpolecca
peKTHGUKAIMK W YpaBHEHHS JIMHHUH
pabounx koHHeHTpanuii ¢as. drermo-
BOE YHCIIO, €0 MHUHUMAIBGHOE U OITH-
MasibHOe 3HayeHue. OCHOBHBIE 3KOHO-
MHUYECKHE TII0Ka3aTelld Ipolecca peK-
Tupukanuu. BrusHne  ¢diermoBoro
YHCIa HA XapaKTepUCTHUKH peKTH(dUKa-
LHOHHBIX KOJOHH M MpOIecca PeKTH-
¢ukammu. OCHOBHBIE CTIOCOOBI TUTAHWS
PEeKTU(GUKAIMOHHBIX KOJOHH: CHOCOOBI
OpOLICHHUsT KOJIOHH, CIOCOOBI BBOJA
UCXOJHOW cMecH, CIOCcOOBl TNUTaHUS
KOJIOHH mapoM. OCHOBHBIE METOIBI M
0COOCHHOCTH TEXHOJIOTHYECKOTO pac-
yéra pPEKTU(PUKAMUOHHBIX KOJOHHBIX
anmapaToB ¥ 1oJ100p BCIIOMOTATEIbHO-




ro obopyznoBanusi. OOmmuMe CBelEHUS U
OCHOBHBIE XapaKTEPUCTHKA MEPUOIH-
YECKOW PEeKTU(PUKAIINU, PEKTUPUKAITAN
MHOTOKOMIIOHEHTHBIX ~CMecei, a3eo-
TPOIHBIX CMECEH U IIp.

Jlexmus: 32

10

Ancop6rmsa. HasHaueHne m mpakTude-
CKO€ TPHMEHEHHE IPOIECCOB a/CcopO-
. OCHOBHBIE TPOMBIIIICHHBIE af-
copOenTsl. TepMoanHaMuKa paBHOBeE-
cusi mpu ajacopOruu. MaTtepuanbHbINd
OajaHC ¥ OCHOBHBIE KWHETHUYECKHE 3a-
KOHOMEPHOCTH TIpoLecca afcopOIiu.
Honnblii 00MeH. DU3UKO-XHUMUYECKUE
OCHOBBl MOHOOOMEHHBIX IIPOLIECCOB:
KaTHOHHBIH W aHWOHHBIN OOMeEH, paB-
HOBECHE TP HMOHOOOMEHHBIX IpOIIEC-
cax. OOmme cBemeHUI O KHHETHKE
HNOHHOTO OOMEHa.

PacTBOpeHne B cHCTeME JKHUAKOCTB-
1BEpHoe. OmnpeneneHue W IpaKTHYE-
CKOe TNpPHMEHEHHE IPOIECCOB PACTBO-
pEHMSA, OCHOBBI KHHETHKH IIPOLIECCOB
pPacTBOPEHUs: OCHOBHOM 3aKOH KMHETH-
k1 pactBopeHus llykapésa, ckopocTb U
BpeMsI NIOJTHOT'O PACTBOPEHMSA, MaTepu-
anpHBIA OamaHc mporecca. [Iporeccsl
JKCTParupoBaHUs U3 TBEPAOrO Tena:
CTPYKTYpa TBEPABIX TE€I W MEXaHU3M
MIPOLIECCOB M30MPATENBHOTO PacTBOpE-
HUSl, KHHETUKA MPOLIECCOB IKCTPAarupo-
BaHUs, BHYTPH- M BHEMIHEINPPY3HOH-
HBIE pPEXHUMBI 3KcTparupoBaHusa. Oc-
HOBHBIE CMOCOOBI W  ammapaTypHoe
odopMIIeHHE MPOLIECCOB DKCTParupo-
BaHUS U PAacCTBOPEHHUSA: KapycelbHbIE U
KOJIOHHBIE 3KCTPAKIMOHHbIE allaparsl,
9KCTPAKTOPHI CIIOEBOTO THIIA U JP.

Jlexums: 33

10

Kpucrannuzanus. OmnpeneneHue mpo-
Hecca KpUCTaJUIM3aIMK ¥ IPAaKTHYECKOe
IIPUMEHEHHE MpoueccoB. TepMoauHa-
MHKa PaBHOBECHS IIPH KPUCTAILTH3ALNH
B )KUJIKHX PAcTBOpPax M

JMarpaMMbl paBHOBeCHs] Mexay (asza-
MH: TIap-)KUAKOCTH-TBEPIOE Teno. Ma-
TepHaIbHBIA U TEIJIOBOI GajlaHChHI Ipo-
necca kpuctaummzanud. OCHOBHBIE
KHHETHYECKHE 3aKOHOMEPHOCTH
npoliecca KpUCTAIUIN3AIMU: YPaBHEHHS
MaccoOTJaud M Maccornepeiayu, CKo-
pocTh mporecca kpucramausanuu. Oc-
HOBBI pa3/ieNICHNus] CMece pacTBOPEH-
HBIX BELIECTB METOJIOM KpHCTaJUIN3a-
LIMH: MaTepHANIbHBIN OanaHc W pacrpe-
JIeJIeHUE KOHIIEHTPaNuil BEeIeCTB MEX-
ny dazamu, ompeneneHue KodhHLu-
€HTa pa3JIelICHHUSI.

Jlexus: 34

11

MemOpaHHBIE TPOIECCHl  Pa3CIICHHUS.
OU3NKO-XUMHUECKHE OCHOBBI MpOIEC-
COB MAaccCONepeHoca uepe3 MOoITyIpOHH-
naembie neperopoaku. Kimaccudukarus
MEMOpaHHBIX TpOIeccoB (0OpaTHBIN
ocMoc,  yabTpaduIbTpanus, AUaIu3,
aneKkTpoananu3 u ap.). IlpaxTmueckoe
MIPUMEHEHHE MEMOpPaHHBIX IMPOLECCOB
pa3lencHus B COBPEMCHHOM XUMMYe-
CKOIl TEXHOJIOTHH.




Tunel MeMOpaH U MX OCHOBHBIE Xapak-
TepucTuku. OOmas XapakTepHUCTHKA
anmapaTypHoro  oQOpMIICHHS  MeM-
OpaHHBIX IIPOLIECCOB pa3ieNIeHUs: arl-
napatbl ¢ INIOCKMMH MeMOpaHaMH, ail-
mapatsl ¢ TPyO4YaTbIMH MeMOpaHaMH,
anmapaTbl C PYJIOHHBIMH MeMOpaHaMH
u 1ap. OCHOBBI TEXHOJIOTHYECKOTO pac-
yéra MeMOpPaHHBIX MPOLIECCOB pasJelie-
HUSI CMECei: MarepuasbHbIi OanaHc,
pacyér TMOBEpXHOCTH MeMOpaHbI, pac-
YET KOHIIEHTPALMOHHOH MOJISIpU3aLuH

Jlexmusg: 35 12

Cymika. OmpezaeneHue mpoiiecca CyI-
KH, 0o0IIast XapaKTepUCTHKa Iporecca 1
obmactu

npuMmeHeHus. Metoapl cymkud. OCHOB-
HBIE 33/1a4M CTATUKU U KUHETHKH IPO-
necca. J[MHaAMUKA W TEXHOJOIHUS IMpPO-
mecca CyHIKH BJIaXHBIX MaTEPHANIOB.
Kraccudukarus nporeccoB CyIiKH.
CnocoObl CYIIKH BJIaXHBIX Marepua-
JIOB: KOHBEKTHBHAas CyIIKa, CyOiuma-
IIMOHHAasA CylIKa, paananoHHas Cymi-
Ka, CyIIKa TOKaMH BBICOKOH YacCTOTBHI,
CyIIKa CO CIIyTHUKOM, KOMOMHUPOBaH-
HBIE CIIOCOOBI.

Wroro 3a cemecTp:

34

Hroro:

70

18

Tabnuna 4.4 ITpakTnyeckue 3aHATH

Ne 3a-

HATHA

Howmep
paszena

HanmMeHnoBaHue InpaKTUu4c-

TpyrnoeMKOCTb, akaj. 4acoB

CKOTI'O 3aHATHA

BCCTO

B TOM 4YHCJIe B popMaTe MpakTH-
YeCKOU ITOATOTOBKHA

6 cemecTp

1-2

I'mppocratka. OCHOBHBIE
3a/la4il THAPOCTATUKU. AO-
COJIIOTHEIA ¥ OTHOCHTEIIb-
HBIH TTOKOH kuaKocTH. Oc-
HOBHBIE 3aKOHBI THUIPOCTa-
TUKU. Pemenue 3amay.

Onpenenenue cua JaaBie-
HUS Ha JIHO U CTEHKH COCY-
JIOB U ammapartoB. Pemenne
3a/1a4.

4-6

I'mpponunamuka. VYpaBHe-
HHUE Hepa3pbIBHOCTH. YpaB-
HeHnue bepuymnu. Omnpene-
JIeHHEe peXHMa TeueHHs! BO-
Il B OWIMHAPUYIECKOH
TpyOe KpYIJoro cedeHus.
Penrenue 3amau.

7-8

[TpunaIMIBI PabOTHI TUAPO-
cTaTHYECKUX MariuH. Pabo-
Ta HACOCOB Ha CeTh. Pelre-
HHE 3a]1a4.

9-11

Ilepemenienue KUAKOCTEN.
Onpenenenue MOTEPh
Harmopa No JAJIuHe TpyOo-
nmpoBosia. MecTHble compo-




TUBJICHU. Perniedue 3agay.

12

IlepememmBanue. Pemenne
3a/1a4.

13

Paznenenue HEOAHOPOIHBIX
CUCTEM II0J NEWCTBUEM CHII
TsOKeCTH. Pelenue 3aaauy.

14

[lepememimBanue B HKUIKUX
cpenax. Pacuer memranku.

15-16

IlenTpoOexkHOE pazzeie-
Hue. [lukmonsl, neHTpUdy-
ru. Peienue 3agay.

17

O®unsTpoBanue. Pemenue
3a1a4.

18

Paznenenne HEOMHOPOIHBIX
cucreM. MccnenoBanue ku-
HCTUKU OCAXKIACHUA TBECP-
JIBIX YacTUL[ B BS3KOHM cpe-
Ie.

Hroro 3a CEMCCTP

36

7 cemecTp

19

4

Pemenne 3amau. Pacuer
TEIIONEepeIaun yepes
IJIOCKYI0 ~ MHOTOCIIOMHYIO
CTCHKY.

20

Pemenne 3amay. Pacuer
TEIJIOTNIEpeIayl  Yepe3 IH-
JUHIPUYECKYIO CTCHKY.

21

MarepuaiabHblii W TEIUIO-
BBIE€ Pacyerhl IIPU IIPOCKTU-
pPOBaHUM TPOMBIIIJICHHOTO
obopynoBanus. Pacuer Oa-
JaHca.

22

N3yuenne teminooOMeHa B
TEMI000MEHHUKE THIIA
«rpyba B TpyOe «. Pacuer
KOXKyXOTpyO4aToro Terio-
0OMEHHUKa.

23

Pacuer mnorepr Temna B
OKPYXAIOILIYI0 Cpely uepes
U30JIALIUI0, Yepe3 0OMypOB-
Ky Ie4yH, yepe3 0OMYypOBKY
TpyOuaToil neuu

24

TennoBoi pacyer Temo-
0OMEHHHKA

25-26

KoHCTpYyKTUBHBI ~ pacyeT
TEII000MEHHUKA

27

I'mppaBnuyeckuit pacuer
TEIUIOOOMEHHUKA

28

IIpoYHOCTHOM pacyer Tel-
J000MEHHHKA.

29

Pacuer TEILUIOU30JISALIN
TEI000MEHHNKA

30-31

Pacuer BpImapHoro ammapa-
Ta




32-33 9 Pemenne 3amau 10 TeEMe:
MaccooOMeHHBIE TPOIIECChI
u anmapatel. Pektuduka- 4 -
uua. OnpeneneHue OINTH-
MaJIbHOTO ¢iermoBoro
qrcia

34-35 11 Pemenue 3amay. OCHOBHEIE
CITOCOOBI KOHBEKTUBHOT'O
mporecca CyIKd U pacuér
MPOIIECCOB CYIIKH IO JHa-
rpamme Pam3una: mpocras 4 1
CYIIIKa, CYIITKa C TIPOMEXKY-
TOYHBIM

MOJIOTPEBOM BO3]IyXa IO
30HaM, CyIIIKa ¢ YaCTHYHOM
PEIUPKYIISIIIEH 0Tpado-
TaHHOT'O BO3JIyXa.

Hroro 3a cemectp: 34 7

Hroro: 70 15

Tabnuma 4.5 - JlJabopaTopHbie pabOThI

TpynoeMKocTb, akaj. 4acoB

Ne 3a- Homep | HaumenoBanue naGopatop-
HATUS | paszzjena HOI1 paboThI BCEro B TOM HHcIC B (opme npaxrie-
CKOM MOJTrOTOBKHU
6 cemecTp
N3yuenune ycrporicrBa oc-
1 2 HOBHBIX  NpPUOOPOB  JuId 2 1

IPAaKTUYECKOI'0 H3MEpEHHUs
JIABJICHUSI U pa3pe’KeHus

Onpenenenne pexuma Te-

2 2 YEHUs BOJABl B IUJIUHIPHU- 2 1
4yeckoil TpyOe Kpyrioro ce-
YeHUS

3 2 OnpeneneHue CUI  JIaBlie-
HUE€ Ha JTHO U CTEHKHU COCY- 2 1

J0B M alIiapaToB

Ornpenenenne ruapaBiInye-

4-5 2 CKHUX CONpPOTUBJIEHHH TpY- 4 2
OorpoBoja
6-7 OnpeneneHnne  pacxoJioB 2
2 XKHUJIKOCTEH W Ta3oB Ha OcC- 4
HOBE ypaBHeHHs bepHymmm
8-9 3 W3y4yeHne rupaBivku 3ep- 4 2
HHUCTOTO CJIOS
Hroro 3a cemectp: 18 9
7 cemecTp
10 W3ydenne TemiooOMeHa B 1
4 TETMI000OMEHHUKE TUTIA 2
«Tpyba B Tpyde «
11 8 N3yuenne mporecca abd- 2 1
copOnuu
12 10 N3ydyenne mponecca Ju- 2 1

CTHIISIITAN




13 10 N3yuenne ruapoIUHAMHUKA 2 1
HACaJI0YHON KOJIOHHBI
14 10 N3yuenne ruapoIUHAMHUKA 2 1
TapesrbYaThiX KOJOHH
15-16 10 N3yuenne mporecca pek- 4 2
TUUKAIIH
17-18 11 N3yuenue nporecca Cymku 3 1
Wroro 3a cemectp: 17 8
HUroro: 35 17
Tabmuma 4.6 - CamocrosiTenbHasi padoTa CTyIeHTa
Paznen
I[I/Iculfmm- e Bux camocrosTenbHOM pabOTHI CTyIeHTa Tpynoemxocrs,
n/n 4acoB
HBI
2.1 I'mapocraTuka. [TogroroBka k TECTOBOMY KOHTPOJIIO 2
2.2 [ToaroroBka mo Teme 1aOOPATOPHBIX PaboOT, M3ydeHHE TIPHUOO- 2
POB ISl K3MEPEHUS JaBJICHUS U Pa3pesKeHus
2.3 [loaroroBka K ompocy Mo Teme JabopaTOpHOW pabOTHI: 2
Omnpenernenne cuil JaBlieHHE Ha JHO U CTEHKH COCY/IOB U arlma-
paToB
24 [ToaroToBKa K JIGKIIMOHHBIM 3aHSATHSM, MPOPAOOTKA TeOpeTHYe- 2
CKHX MaTepHalioB M0 TEME JIEKIIMOHHOTO 3aHSTHS.
2 2.5 IloaroroBka K npakTH4eCKOMy 3aHATHIO. Pemienne 3amay. 2
2.6 [ToaroroBka K JEKIMOHHBIM 3aHATHSAM, MIPOPabOTKa TEOpeTHYe- 2
CKHX MaTEPHAJIOB 10 TEME JICKIIMOHHOTO 3aHSTHSI.
2.7 IToaroroBka K nmpakTuyeckoMmy 3aHsATui0. Perenne 3anay. 2
2.8 [ToaroroBka k ompocy mo Teme JiabopaTopHoii padotsl: Ompe- 2
JICJICHUE THPABINICCKUX COMPOTHBIICHUN TPYOOIIPOBOIA
2.9 [ToaroroBka K MpakTHUECKOMY 3aHITHIO Ha TeMy: OnpeneneHue 2
pacxoa0B KUIAKOCTEH U ra3oB. Pemenue 3amay.
3.1 [ToaroTroBka K JIGKIIMOHHBIM 3aHSATHUSAM, MPOPAOOTKa TeopeTHYe- 2
3 CKHX MaTEePHAJIOB 110 TEME JICKIIMOHHOTO 3aHSTHS.
3.2 IToaroroBka K mpakTH4ecKoMy 3aHsATHIO. Perenne 3anad. 2
3.3 [TonrotoBka k nmabopaTopHoit pabote: M3ydeHue TuapaBIUKU 2
3€PHHUCTOTO CJIOS
TennoBsie mporieccsl U anmnaparbl. PU3NYECKUE OCHOBBI TETLIO- 2
4.1 BBIX mporeccoB. [loaroroBka K ompocy mno teme 1adbopaTopHOit
paloTHI.
4.2 TemmoBsie Tporiecchl U anmaparbl. OU3NYECKUE OCHOBBI TEILIO- 2
4 BBIX MpotieccoB. [10AroToBKa K TECTOBOMY KOHTPOJIIO.
4.3 [ToaroToBKa K MPaKTUYECKUM 3aHATHSM, MTPOPabOTKa TEOPETH- 2
YeCKOro MaTepuaa Mo TeMe MPaKTUYECKOT0 3aHSITHUSI.
4.4 [ToaroTroBka K JIEKIIMOHHBIM 3aHSATHUSAM, IPOPAOOTKa TeopeTHYe- 2
CKHX MaTEePHAJIOB 10 TEME JICKIIMOHHOTO 3aHSTHS.
5 5.1 Brinonnenue tunosoro pacuera. BeimapuBanue. Ha3zHadueHue u 10
CYITHOCTB TTPOIIECCOB BHITIAPHBAHWS.
IToaroTroBka K mpakTUYecKoMy 3aHsATHIO. Perenne 3anay. 2
8 8.1 | MaccoobmenHble mporecchl W anmapatsl. Ileperonka. Iloaro- 2
TOBKa K OMPOCY MO TeME JIa0OpaTOPHOM pabOTHI.
9.1 N3yuenne ruipoAHaMUKH HACATIOYHOM KOJIOHHBI 2
9 9.2 | U3zyuenme ruipogMHAMUKHU TapeIb4aToON KOJOHHBI 2
10.1 | MaccoobmenHsble npouecchl u annapaTsl. Pekrudukanus. [lox- 4

I'OTOBKA K TCCTOBOMY KOHTPOJIIO.




10 10.2 | [ToaroroBka K JEKIIMOHHBIM 3aHATHSM, IPOPabOTKA TEOpeTHYe- 2
CKHUX MAaTCPpHUaJIOB MO TCMC JICKIHMOHHOT'O 3aHATHUS.

10.3 | [ToaroroBka K mpakTUYECKOMY 3aHATHIO. Pemenne 3amay. 2
11.1 | MaccooOmenHnbie niporiecchl u anmnapatsl. Cymika. [logroroBka
ompocy mo Teme JabopaTopHoii pabotel. M3yuenme i-d aua- 4
11 I'PaMMBbl BJI&XKHOTO BO3J1yXa.
11.2 | MaccooOmenHbIe mporiecchl 1 anmapathl. Cymika. [Toaroroska k
TECTOBOMY KOHTpOJItO. Pelienue 3amau ¢ ucmnosib3oBanueoOm i-d 2
JarpaMMBbl.
[TonroToBka K MpOMEXYTOYHOW aTTecTanuu. V3yueHue JIeKIu- 4

OHHOI'O Marepuasa, JUTEepPaTypHbIX HCTOYHHKOB B COOT-
BETCTBUU C TEMAaTUKOMN

KypcoBas pabota 46

HNTOI'O: 114

KYPCOBOW ITPOEKT

B cootBeTcTBHM ¢ y4eOHBIM IJIAHOM OOYYarOIIMecs BHITOIHAIOT KypcoBoii nmpoekT. [1o utoram BbI-
MIOJIHEHUST KYPCOBOTO MPOEKTa oreHuBaroTcst komnerennuu: [1K-3, TTK-4, TTK-5, TTK-8,ITK-9

KypcoBas mpoekT — 3T0 ydeOHO-UcCienoBaTeNlbckasi padoTa, BHINONIHSAEMAas OOydaroluMmcs B
IIMCbMEHHOM BH/I€ 110J] PYKOBOACTBOM HayYHOI'O0 PYKOBOAMTENS HAa OCHOBE TEOPETHUECKOI0 MaTepuana,
MH(OPMALIMOHHBIX MAaTEPUANIOB U JJAHHBIX, Pa3MEIIEHHBIX B OOIIEOCTYIHBIX UICTOYHUKAX UH()OPMAIIUH.
KypcoBoii IpoeKT SBJISETCS JIEMEHTOM CaMOCTOSITEIbHON paboThl 00ydJalOMMXCsl, OHA OPUEHTHPOBAHA
Ha Pa3BUTHE X CAMOCTOATEIbHBIX HABBIKOB MPHU PEIICHUU TEOPETUYECKUX U MPAKTUYECKHX 3a7a4 B 00-
Jactu MpohecCHOHATBHON JesTenbHOCTH. TakuM o0pa3oM, KypcoBasi paboTa BBICTYIAET KaK CPEJICTBO
KOHTPOJISI ¥ OLIEHUBAHUS yPOBHS c(HOPMUPOBAHHOCTH y oOyuaromuxcst komnetenuit [1K-3 u [MK-4, TTK-
5, ITK-8,ITK-9 B miporiecce OCBOCHMSI TUCITUTUTHHEI.

KypcoBoiil mpoekT sBiiseTcsl 3aBepIaONIMM 3TAllOM MPU U3y4eHHH Kypca. Llenb KkypcoBoro mpo-
€KTUPOBAHUS — 3aKpEIUICHUE U PacIIMPEHUE TEOPETUUECKUX 3HAHUM CTYJEHTA: MPUOOPETEHNE HABBIKOB
CaMOCTOSITENTLHOM paboThl C TEXHUYECKOW JTUTEPATypOil U TBOPUECKOTO MOAX0J/a K PEHICHUIO TeXHUYe-
CKHX 3aJ]ady Ha OCHOBE 3HAaHUI OOLIEMH)KEHEPHBIX M CHELMATIbHBIX JUCLUUILIMH C IPUMEHEHUEM COBpeE-
MEHHBIX JIOCTUKEHUN HAYKH M TEXHUKH MPU BHIIOJHEHUH PacyeTa U MPOEKTUPOBAHUSA TUIIOBOTO XMMHU-
KO-TE€XHOJIOTUYECKOT0 000pyA0BaHUS. ITO:

— MPOEKTUPOBAHKE TEIIIOOOMEHHBIX aNlapaToB;

— MIPOEKTUPOBAHKE BHITIAPHBIX allllapaToB;

— [IPOEKTUPOBaHKHE aOCOPOLIMOHHBIX KOJIOHHBIX aIlllapaToB;

— MPOEKTUPOBAHHUE PEKTU(DUKALMOHHBIX YCTAaHOBOK.

IMPUMEPHbBII NEPEYEHDb TEM KYPCOBBIX ITIPOEKTOB:

1. Pacuer nBYX - UK TPEX30HHOTO KOKYXOTPYOUATOro TETIO0OOMEHHHKA.

2. Pacuer mpotuiecca peKTH(PUKAIIUU B HACAJOUHOM, CUTYATON M KOJIMAYKOBON KOJIOHHAX

3. Pacuer 0IHO30HHOTO KOXKYXOTPYyO4aToro, CiupaIbHOTO U TUIACTUHYATOTO
TEMI000MEHHUKOB.

4. Pacuer TerioBoro 6aganca MHOTOIIOTOYHOTO arapara.

5. IIpOEKTHBIN U IPOBEPOUHBIN PACUETHI IIPOCTOrO KOHIAEHCATOPA.

6. Pacuer 01HO - 1 MHOTOKOPITYCHOH BBINIAPKH.

7. PacdyeT 0IHO30HHOTO NCIIAPUTENSA U KOHJIEHCATOPA.

8. Pacuet Opa)xHOH KOJIOHHBI OparorneperoHHoTo armapara JUist TOJTy4eHHs CIHpTa-ChIpIia.

OcHOBHOE COAEpKaHUE KyPCOBBIX MPOEKTOB:

— 3aJlaHue Ha IPOEKTHUPOBAHMUE;

— COJIEp’KaHuE;

— BBEJICHUE;

— pacyeTHast 4acTh;

— IuTepaTtypa.




PacuerHas yacTh BKIIFOYAET:

— MaTepHUaIbHbIA PaCyeT;

— TEIJIOBOM pacyer;

— KOHCTPYKTUBHBIN Pacyer;

— MEXaHMYECKU pacyer;

— THJIPaBIMYECKUIN pacyer;

— pacyer TEIUIOBOW U30JISIUH.

I'paduueckas yacTh BKIIIOYACT:

— YepTex 00IIero BUaa CpoeKTUpoBaHHOTO anmnapara (popmar Al);

— yepTex cOOPOYHBIX €AMHULL, Y3JIOB U aetajueit (popmar Al).
KypcoBoii npoekT SBISAETCS OAHUM M3 BaXHBIX ITANOB B MOJTOTOBKE CTYACHTOB K BBIIIOJHEHUIO

JTUIUIOMHOTO MpoekTa. B mpoiiecce BBHIOTHEHUS! KYpCOBOTO MPOEKTa CTYAEHTHI MOJIy4aloT KBATU(UIIU-

POBaHHYIO KOHCYJIBTAIIUIO Y TIPENoJaBaTesIeH.

Copepxanue 3tana dopmupyemblie

KoMmrieTeHuu (coriacHo PIT)
1. O630p nuteparypbl, obocHoBaHue akTyanbHOCTHIIK-3, [IK-4, I[TK-5

TEMBI, TPAKTUYECKON 3HAYMMOCTH
2. Teopermdeckass 4yacTh/3KcniepuMmenTanbHas dacTh/|[1K-3, TTIK-4, ITK-5,ITK-8

pacueTHas YacTh/ aHAIUTUYECKas 4aCTh/ MOJICIMPOBAHUE
3.IlpencraBneHue pe3yinbTaTOB [1K-3, I1IK-4, I1K-5,I1K-8, I1K-9

4. 3amuTa KypcoBOro IpoeKTa [1K-3, I1K-4, ITK-5,I1K-8, ITIK-9

Kputepuu oneHku ypoBHS c(hOpMHUPOBAHHOCTH KOMIIETEHIIUHN 10 pe3y/IbTaTaM 3allUThl KypCOBO
IIPOEKTA:

- KOTJIMYHOY : 00y4arOUIMiicad 3HaeT KOHCTPYKIMIO OCHOBHOI'O BCIIOMOTaTeIbHOI0 000pYAOBaHUS,
yMeTh BbIOUMPATh ONTHUMAJIbHYK TEXHOJIOI'MYECKYIO0 CXEMy IMpoliecca B COOTBETCTBHM C PErJIaMEHTOM,
BJIaJIceT HaBbIKaMH 000CHOBaHUS KOHKPETHOI'O TEXHUYECKOIO PEIIEHHs MTPH pa3paboTKe TEXHOIOIMYECKUX
nporeccoB. O0ydarouumMcst MPOAEMOHCTPUPOBAH BEICOKUIN YPOBEHb BJIaICHUSI KOMIIETCHLIMSIMU.

- «XOPOLIO»: 3HAET KOHCTPYKLMIO OCHOBHOI'O M BCIIOMOTaTEIbHOIO 000PYAOBaHUS, YMETh BBHIOU-
paTh ONTUMAJbHYIO TEXHOJOTMYECKYI0 CXEMY Ipollecca B COOTBETCTBUU C PETIIAMEHTOM, OJIHAKO HE
BJIa/I€€T HaBbIKaMU 000CHOBaHMS KOHKPETHOI'O TEXHUYECKOTO PEIIeHUs! MPU pa3paboTKe TEXHOJIOTUYECKUX
nporeccoB. O0yJaromumMcs MpoAEeMOHCTPUPOBAH MOBBIIIEHHBIN YPOBEHb BIIaICHUS] KOMITETEHIIMSMHU.

- OLIEHKA «YJOBJIETBOPUTEIBHO». 3HAET KOHCTPYKIIMIO OCHOBHOI'O M BCIIOMOTaTeIbHOTO 000py-
JIOBaHUs, OJIHAKO HE YMEeT BBIOMpaTh ONTHMANBbHYIO TEXHOJIOTMYECKYIO CXEMY Ipoliecca B COOTBET-
CTBHUU C PETJIaMEHTOM, O/IHAKO HE BJIaJIe€T HaBbIKaMH 00OCHOBAaHMS KOHKPETHOTO TEXHUYECKOTO PELICHUs
npu  pa3paboTKe TEXHOJIOTMYECKHUX mporeccoB. OO0yyaromuMcs: MpoAEMOHCTPUPOBaH 0a30BbI ypo-
BEHb BJIa/ICHUSI KOMIIETEHIUSIMHU.

- OLICHKAa «HEYAOBJIETBOPUTEIBHO». HE 3HACT KOHCTPYKIUI OCHOBHOTO M BCIIOMOIAaTEIbHOTO
00opy/ioBaHusl, OTCYTCTBYIOT 3HAHUS, YMEHUS U HaBBbIKH, HEOOXOUMBIE JJIsl UCIOIb30BaHUSI COBPEMEH-
HBIX CHOCOOOB aHajM3a TEXHOJIOTMYECKUX MPOLIECCOB M BBIABICHMS €ro HexocTtaTkoB. OOyuarommmcs
MIPOJIEMOHCTPUPOBAH HU3KUN YPOBEHD BJIAJICHUS] KOMIIETEHLIUSMHU.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

O6mue oOpa3oBaTenbHbIe TEXHOJIOTHH, IPUMEHSIEMbIE B Ipoliecce U3y4eHUs TucuIuinHbl «lIpo-

I[ECCHI U ammapaThl XUMUYECKOW TEXHOJOTHH « MOJAPOOHO M3II0KEHBI B METOIUYECKUX yKa3zaHUsiX «MeTo-
TUYECKHE PEKOMEHJIAIUU JIJIsl TIPEToiaBaTesield 1Mo OpraHU3alii ayJUTOPHONW pabOTHl CTYIEHTOB / COCT.
C.H. Bnacos. — Humutposrpaa: AWUTU HUAY MUODU, 2015. — 34 ¢. « Kpome Toro, nonosHsronime
o0pa3oBaTeNbHbIE TEXHOJIIOTHH, TPUMEHSIEMbIE B TIPOIIECCE U3YICHHS TUCITUTLIHHBI «IIporiecchl u anmapathl
XUMHUYECKON TEXHOJOTUU « CIEIYIOIINE

® pa3BHBArOIIEe OOyICHHUE;

e npoOsieMHOE 00yUYEHHE;

® KOMMYHUKaTHBHOE O0Y4EHHUE;
® IPOEKTHas TEXHOJIOTHS;



¢ MH(pOPMAIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH;
® TPYNIOBBIE TEXHOJIOTUH;
® KOMIIETEHTHOCTHBIN MOJIXOI;
® JIeSTEeIbHOCTHBIN MOIXOI.
OpranuzannoHHble (OpPMBI MIPENoJaBaHus CIEAYIONINE:
e yueOHO-HCCIIeIOBATENbCKAS IS TEIbHOCTS;
® CO3/IaHUE [IPOIYKTOB U MAKETOB;
e paboTa B CUCTEME MTOTPYKEHMUS.
5.1 JUCTAHUUOHHBIE TEXHOJIOT'UN:
B tabnuue 5.1 npuBeneHa peanu3aiysi OpraHM3aluoOHHbBIX (OpM 00ydeHUs
MPUMEHUTEIBHO K TUCTAHIIMOHHOM TeXHOJOTuM o0yueHus no nucuuiuinne «lIpormeccs u anmapa-
ThI XUMUYECKON TEXHOJIOTUU «:
Opraaun3anuoHHbie GOPMbI TUCTAHIIMOHHOTO 00y4YeHus1 Tabymma 5.1

Opzanuszayuonnasn Cpeocmea opzanusayuu ooueHus
opma 3anamusn
JleKunoOHHBIE 3aHTUS * BUJICOKOH(DEPEHIH;

* popyMBI (B TOM YHCIIe ayIHO W BUJEO).
JlabopaTopHbie pabOThI U * CpelICTBa COBMECTHOM I'PYIITIOBOM paOOTHI;
MIPaKTUYECKUE * BUPTYyaJibHBIE JJa00paTOpUU U J1abopaTOPUU
3aHITUS YAAJICHHOIO 10CTyIa U Jp.

* BUJICOKOH(DEPEHINH;
Koncynpranuu * JIICKTPOHHAS T10YTA;

* IICKTPOHHBIE IUCKYCCHH U JIp.
CamocrosTenpHas pabora * 3JIeKTPOHHAs 110YTa;

* JJIEKTPOHHEIE JTCKYCCHU;

* TEKCTOBBIN (OpyM;

* CpeICTBAa COBMECTHOM IpynInoBoil paboTHI U Jp.

JlekuroHHble 3aHATUS. JIEKIIMOHHBIE 3aHATHS, MPOBOJUMbIE MO JAUCTAHIIMOHHON TEXHOJOTHH, B
OTJIMYME OT TPAJUIMOHHBIX ayTUTOPHBIX, OOBIUHO SIBJISIFOTCSI aCUHXPOHHBIMHM M MCKJIIOYAIOT KUBOE 00-
IIeHUe C npenojasareneM (00y4arolmuiicss caMOCTOSTEIbHO 3HAKOMHUTBCS C 3JIEKTPOHHBIMH TEKCTaMHU
JIEKUUH, ayAU-BUJIE0 JIEKLUSIMH).

JlaGopaTopHble pabOThl M THpakTU4eckue 3aHATus. [IpakThdeckue 3aHATHS MPEANONATalOT HC-
MI0JIb30BAHKE CPEACTB KOJUIEKTUBHOI'O B3aUMOAEHCTBUSI, KOTOPBIE JIOJKHBI IIOJIIEPKUBATh MHTEHCUBHOE
B3aMMOJICHCTBHE MEXYy y4aCTHUKaMHu rpynnsl. [Ipm HEoOXOqMMOCTH yyaliuecss MOTYT MCHOJIb30BaTh
BCIIOMOTaTeNIbHbIE TPOrPaMMHBIE CPENICTBA, KOTOPHIE MO3BOJISIOT aBTOMAaTU3UPOBATh MPOLIECC BHIOJIHE-
HUS 3aJJaHUH.

JlaboparopHble pabOThl OTJIMYAIOTCS OT OOBIYHBIX MPAKTUYECKUX 3aHITHH HEOOXOJIMMOCTHIO pa-
60THI ¢ KakuM-1100 obopynoBanueM. B /1O sta npobGiiema pemaercs AByMs ClIOCO0aMH:
® JCMOJb30BAaHUEM IPOrPAMMHBIX CUMYJISTOPOB, MMUTUPYIOIIKUX paboTy o0opyaoBaHus U jgaboparop-
HBIX CTEHJIOB;
® yIaJEHHBIM JOCTYIIOM K pealbHOMY 000pYyI0BaHHUIO.

[TepBblif BapuaHT 1MO3BOJISET BBINOIHATE PabOThI B y100HOE BpeMst 06€3 NMPUBSA3KH K KOHKPETHOMY
BPEMEHHU NPOBEICHUS 3aHATUS (ACHHXPOHHBIN PEXUM).

Bropoii BapuaHT mpeanosnaraeT yJaaqeHHbIH CeTeBOU JTOCTYN K 00OPYAOBAaHUIO B CTPOTO OIpejie-
JIEHHOE BpeMsl 110 PACIUCAHUIO (CHHXPOHHBIM PEXUM).

Koncynpranuu. KoHncynpTanuu, IpoBOAMMBIE 10 IUCTAHIIMOHHON TEXHOJIOTHH, SBIISIOTCA OJHON
13 (HOpM PYKOBOJICTBA pabOTON 00ydaeMbIX M OKa3aHHS UM ITOMOIIM B CAMOCTOSITEIbHOM U3YUCHUH JUC-
IUIUTMHBL. Yale Bcero A KOHCYJIbTAlUN HCIONb3yeTcs TenedOoH U JIEKTPOHHAs MOYTa, PeXe — HIIeK-
TPOHHBIE TUCKYCCUU. DIEKTPOHHBIE AUCKYCCUU MOTYT OKa3aThCsl MOJIE3HBIMU, €CIIM KOHCYJIbTAIlUH MPO-
BOJIATCS B TPYNIIOBOM pekume. KoHcynpTanuy moMoraroT Ielarory OleHUTh JUYHbIe KauecTBa o0ydae-
MOT0: UHTEJUIEKT, BHUMAaHUE, TaMsITh, BOOOpaKeHNE U MBIILLIECHHUE.

CamocrosrenbHas pabora. OHa MPOBOAMUTCS KaK B TPYIIIOBOM, TaK U MHIUBUAYAIEHOM PEXUME, C
HCIOJIb30BAHUEM CHHXPOHHBIX CPEACTB (TEKCTOBOrO U rpaduueckoro (GopymoB) /uis oOJierdeHus B3au-



MOTIOHMMaHHUS B XOJI€ BBITIOJHEHUSI COBMECTHOU paboThl. [1o 3ampocy 00yqaromuxcsi MOTYT TPOBOAUTHCS
Y MHAWBUAYaJIbHbIE KOHCYIbTAIHH.

WNudopMalnoHHbIE TEXHOJIOTUH — OOy4YeHHE B DJIEKTPOHHOH 00pa3oBaTeibHOH cpene C LEeNbio
pacImpeHus 10cTyna K 00pa3oBaTeIbHBIM pecypcaM (TEOPETHYECKH K HEOrPaHHYEHHOMY 00beMY U CKO-
pOCTH JI0CTYyIa), YBEIMUEHUSI KOHTAKTHOTO B3aMMOJAECHCTBHSI C IIPEIIOIaBaTeIeM, IOCTPOSHUS HHIAUBUAY-
aJIbHBIX TPACKTOPUH MOJArOTOBKH U OOBEKTHBHOTO KOHTPOJISI U MOHUTOPHHIA 3HAHUH CTYJICHTOB.

6 OHEHOYHBIE CPEACTBA UI5SI BXOAHOI'O M TEKYLIEI'O KOHTPOJIA,
ITPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMN (AHHOTAIIUA)

KoHTpoJib 0CBOCHUS JTUCHMIUIMHBI NPOU3BOJUTCS B COOTBETCTBUU ¢ [lon0oKeHMEM O PEUTUHIOBOM
cucreme olieHkH 3HaHui cryaentoB [JIU T HUAY MUOU.

Tekymuii KOHTPOJb CTYJICHTOB ITPOU3BOUTCS B IUCKPETHBIE BPEMEHHBIEC HHTEPBAJIBI JIEKTOPOM U
MpenoaaBaTesieM (SMH), BEIYIIMMH JJabopaTOpHbIe paOOThl U MPAKTHYECKUE 3aHATHS 0 JTUCIHUIUIMHE B
CIIeyIOIUX Gopmax:

e TECTUPOBAHMUE,

e YCTHBIE OIPOCHI

e KOHTPOJIbHBIE PAOOTHI

e OTJCJIBHO OIEHUBAIOTCS JIMYHOCTHBIE KAYECTBA CTY/IeHTa (aKKYypaTHOCTh, UCTIOJIHUTEIHLHOCTD,

WHUIIMATUBHOCTH) — paboTa y TOCKH, CBOEBPEMEHHAs c/laya TeCTOB, OTYETOB K JJa0OPATOPHBIM
paboTaMm ¥ MUCHbMEHHBIX JOMAIIIHUX 3a/IaHUM.

IIpomexkyTOUHBIH KOHTPOJIb CTYACHTOB IPOU3BOJUTCS B CIEAYIOUMX (hopmax:

e TECTUPOBAHUE;

e YCTHBIE OIPOCHI

e KOHTpPOJbHBIE PAOOTHI

HToroBbiii KOHTPOJIb 10 pe3yJibTaTaM ceMecTpa no aucuuiimHe «lIponecchl U anmnaparbl XUMHU-
YECKOU TEXHOJIOTHIY MTPOXOIUT B (hOpMe MUCHMEHHOT0 dK3aMeHa (BKIIFOUAET B ceOs OTBET HA TeOpeTHIe-
CKH€ BOTIPOCHI W/WIJIH PEIICHUS 3a]1a4), 3alIUTy KypCOBOTO IPOCKTA.

@DOoH/1 OLIEHOYHBIX CPEJICTB, BKIFOYAIOIINE THUIIOBBIC 3aJ[aHUs, KOHTPOJIbHBIC paOOThI, TECTBI U METOJIbI
KOHTPOJISI, TIO3BOJISAIONINE OLIEHUTh PE3YJIbTaThl OOYUYECHHUsS 10 TAHHOW AMCIUIUIMHE, puBeneH B [Ipumoxe-
HMU.

JI71st KOHTPOJIST ¥ OIEHUBAHMS Ka4eCTBA 3HAHWM CTYACHTOB MPUMEHSIOTCSA NMATHOAIUIbHAS (POCCHIA-
ckasi), crobamibHas u eBpornerickas (ECTS) cucteMsl orieHKH KayecTBa 0Oy4YeHHsI CTYACHTOB.

CBsi3b MEX]ly YKa3aHHBIMU CHCTEMaMHU MPUBEJICHA B TaOIHIIE:

CyMMa GaII0B Orenka 1o 4-6amsHoit | OtrMmerka 0 3a- | Ornenka pazaris
y [IKaJie qere ECTS pajan
90-100 OTJINYHO A OTJIMYHO
85-89 B OYEHb XOPOLIO
75-84 XOpOIIO C XOPOIIO
3a4TEHO
70-74
65-69 D YIOBJICTBOPUTEIHHO
OBJICTBOPUTEIBLHO

60-64 A P E MIOCPEJICTBEHHO

HIke 60 HEYJIOBJICTBOPUTEIILHO HE 3a4TEHO F HEY/IOBJICTBOPUTEIILHO

XapakTepucTHKa 3HAHUH CTYJEHTOB:

3aureHo/ «OTINIHOY - TEOPETUUECKOE COJEP’)KaHNe Kypca OCBOCHO MOTHOCTHIO, 0e3 mpo0eroB, He-
00X0IMMbIE MPAKTUYECKUE HABBIKM PAOOTHI C OCBOCHHBIM MaTepuaioM chOopMHUPOBAHBI, BCE TPETyCMOT-
pEeHHbIE MTPOrpaMMoi 00ydeHns ydeOHble 3aJJaHusl BBIIOJIHEHbI, KAYECTBO MX BBIIOJIHEHUS OLEHEHO YK C-
7oM GaioB, OJIM3KUM K MAaKCUMaTbHOMY.

3auteHo/ «OueHb XOpOIIO» - TEOPETHYECKOE CO/IepPIKaHue Kypca OCBOCHO TMOITHOCTHIO, O3 mpolde-
JIOB, HEOOXOIUMBbIE MPAKTUYECKHE HABBIKU PAOOTHI C OCBOEHHBIM MAaTEpPHaiOM B OCHOBHOM c(opMHpO-
BaHbI, BCE MPEAYCMOTPEHHBIE MTPOrpaMMOil 00yueHHUs! yuyeOHbIe 3aJjaHHs BBIOJIHEHbI, KAYeCTBO BBINOJI-
HEeHUs OOJBIIMHCTBA U3 HUX OIICHEHO YHCIIOM OallIoB, OJIM3KUM K MAaKCHUMaTbHOMY.

3aureHo/ «XOopoIo» - TEOPETUIECKOEe CoJIepKaHue Kypca OCBOCHO MOJTHOCTHIO, 0e3 mpo0esoB, He-
KOTOpBIE MPAKTHYECKHE HABBIKU Pa0OThI C OCBOEHHBIM MaTepuaioM chOPMHPOBAHBI HEAOCTATOYHO, BCE



MPEIyCMOTPEHHBIE MPOrpaMMoOil 00y4yeHHs y4eOHbIE 3aJaHUs BBINOJHEHBI, KAYECTBO BBIOJHEHUS HU
OJTHOTO M3 HHUX HE OLIEHEHO MHUHUMAJBHBIM YHCJIOM OajioB, HEKOTOPHIC BUJBI 3alaHUH BBITOJHEHBI C
omrOKamMu.
3a4reH0/ «YJOBIETBOPHUTEIBHOY» - TEOPETUIECKOE COJEPKAHUE Kypca OCBOSHO YaCTHYHO, HO MPO-
0eJIbl He HOCST CYIIECTBEHHOTO XapaKTepa, HEOOXOJMMbIe TPAKTUYECKHE HABBIKU PAOOTHI C OCBOCHHBIM
MaTepruaJioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO INPEIyCMOTPEHHBIX MPOrPaMMON OOy4eHUs
yueOHBIX 33aJJaHUN BBIITOJHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 3a/IaHH, BO3MOXHO, COJIEpKaT OIINOKH.
3aureHo/ «IlocpencTBEHHO» - TEOPETHUECKOE COJEPIKaHHE Kypca OCBOGHO YacTHYHO, HEKOTOPHIE
MPAKTUYECKHE HABBIKM PaOOTHl HE C(HOPMHUPOBAHBI, MHOTHE MPEIYCMOTPEHHBIE POTPAMMO 00y4YeHUs
y4eOHbIC 3a/laHHs HE BBINOJHEHBI, JIMOO Ka4eCTBO BBIMOJIHEHUS HEKOTOPHIX M3 HUX OLEHEHO YHCIOM
6a10B, OJIN3KMM K MUHHUMAJIHLHOMY.
He 3auteno/ «HeynoBneTBOPHUTENBHO « - OYEHB Clla0ble 3HAHUS, HEJOCTATOYHBIE JJISi HOHUMAHHS
Kypca, UMeeTcs O0JIBII0e KOJIMYECTBO OCHOBHBIX OIIMOOK U HEJJOYETOB.
JIABOPATOPHBIE PABOTbBI
Llens evinonnenus 1abopamopuvix padom 3aKni0Uaemcs 6 cedylouiem:
1. 3akperieHue u yriryojaeHHe 3HaHUH O TEOPHH OCHOBHBIX TEXHOJIOTHYECKHX MPOIIECCOB XMMUUECKON
TEXHOJIOTHH;
2. IIpuobpereHne 1 COBEPILIEHCTBOBAHNE HABBIKOB HKCIIEPUMEHTANIBHBIX HcciieioBaHUH. OCBOEHHE METO/I0B
00pabOTKH OMBITHBIX JTAHHBIX.
3. 3yueHue ycTpOICTB, IPUHIIUIIOB ICUCTBHS, PEKUMOB PAaOOTHI alapaTtoB HA MOJIETBHBIX YCTAaHOBKAX.
4. O3HakoMIIeHHE ¢ 000PY/IOBaHHEM M U3MEPUTEIHHBIMU MPUOOPaMH , @ TAK)KE C OpraHU3alueld 1 METOAU-
KOU IPOBE/ICHUSI SKCIIEPUMEHTOB.

YcTHbIM onpoc.

YCTHBIN 0OMpOC — METOJA KOHTPOJIS, pealnu3yeMblii B Buje Oecebl penoaaBaTesis ¢ 00yqaromumMes
M0 TeMaM JUCHUIUTHHBI «O011as XuMuueckas TeXHoiIoruss «. OH HCIONb3yeTcsl KaK CPelICTBO OIpeaene-
HUS 00beMa 3HaHUH 00yJaloUIerocs Mo ONpeaesICHHOMY pa3/ieiy JUCIUIUIMHBI U KaK METOJ OLICHUBAHUS
ypoBHS chopmupoBaHHocTH y oOyuaronuxcs kommereHuuid OIIK-2 u OIIK-4 u OIIK-6 B mpormecce
OCBOEHUS AUCLUILIIUHBI.

Copepxut 3 BOIIPOCOB.

dopma onpoca — MHAUBUAYAJIbHBIN.

Bomnpocs! qy1s1 yetHoro onpoca

Tewma 1. IIpeamer u 3agaum Kypca.

1. IIpenmer kypca.

2. Kimaccudukaiysi OCHOBHBIX ITPOIECCOB.

3. OOu1re NpUHIUIBI aHAIU3a U pacyeTa MpoLecCoB

Tema 2. ['mapomexaHnvecKue mMpoIEecChl U anmnaparsl.

1. HeogHOpOIHBIE CUCTEMBI M METOIBI UX Pa3EIeHUs

2. MatepuanbHbIi OalaHC Mmporiecca pasIeIeHs

3. CKOpOCTb CTECHEHHOT'O OCAXJICHHS

IIpumepsI TecTOB

TecTbl UCTIONB3YIOTCS KaK METOJ OIEHUBAHUS YPOBHsI CPOPMHUPOBAHHOCTU Y OOYYAIOIINXCS KOM-
nerennuii [TK-3, [TK-4,I1K-5 B nporiecce 0CBOEGHUS TUCIIUTLITAHEI.

Bpewms Beimmonaenust 30 MuH.

KomnnuecTBo BompocoB _5 .
TECT 1
1. JlaiiTe onpeneneHne ABUXKYIIEH CHIIBI poliecca (pHIbTPOBAHUS

1) Pa3HocTh miioTHOCTEH TBEpAOH U )KUIKOH (a3;

2) Pa3HocTh KOHLIEHTpAIM HCXOIHOW CMecH U (PUIIbTpaTa;

3) PazHoCTh 1aBneHuil B mpocTpaHCTBaX Haj U Mo (UIBTPOBAIBHON MEPEropoIKoi;
4) Pa3HOCTB TUIOTHOCTEH UCXOMAHOM cMecH U (UIbTpaTa.

IIpaBuibHBIN OTBET: 3
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2. Yro BeIpaxkaeT ¢popmyia 9 ? rae W - CKOpoCTh OTOKa; rae R - paguyc anmapara?

1) Kpurepuii Peiinonbca;
2) dakTop pa3aeneHus;

3) Yuciio nceBao0KUKEHNUS,
4) Kputepuii ypsbe.
IIpaBuibHBII OTBET: 2

3. yKa}KI/ITe, KaK UBMCHHUTCSA CTCIICHb OYMCTKHU ra3a B IUKJIOHE C YMCHBIICHUEM €10 JUaMeTpa

1) YMmenbmures;

2) YBenuuurcs;

3) He usmenwurcsi.
[IpaBuibHBIN OTBET: 2

4. Ha3zoBute ypaBHEHHE JUIsl ONPEAEICHUS TEIIOBOrO MOTOKA, OTAaBAEMOI0 HACBILIEHHBIM NApOM IPH
€ro KOHJICHCalluH

1) Q:G C(tl_tZ)

2 Q=Gcl—t,)+Gr

3 Q=Gec(t—t,)+Gr+Ge(t, —t,)
a) Q=Gr

rae T1 — navyanbHas TemMneparypa TeIIOHOCUTEIIS,
T2 — TemnepaTtypa KOHAECHCAIIUY;

T3 — xoHeuHas Temneparypa TeIIOHOCUTES
[IpaBuiibHbII OTBET: 4

5. Kak HaszpIBaeTcs mpolecc mepeHoca Teria OT OJHOr0 TEIUIOHOCHUTENS K JPYyroMy depes3 pasjessiio-
LIYIO UX CTEHKY?

1) Tenmootnaya;

2) Tennonepenaua;

3) TennonpoBOIHOCTS;
4) KonBekuus.
[IpaBuibHBII OTBET: 2

TeMbI KypcoBOro IMpoeKTa:

. Pacuer nByX - WK TPEX30HHOTO KOKYXOTPYOUaTOro TemI000MEHHHKA.

. Pacuer nporecca pektudukanuu B HacaJ04HOM, CUTYATON U KOJIMAYKOBOM KOJIOHHAX

. PacueT 01HO30HHOT0 KOXKYXOTpyO4aToro, CIMpaIbHOTO U MIIACTUHYATOTO TEMI00OMEHHUKOB.
. Pacuer TeruioBoro 6asaHca MHOrOMOTOYHOTO amrapara.

. IIpOEKTHBIN ¥ MPOBEPOUYHBIN PACUETHI IPOCTOT0 KOHAEHCATOPA.

. PacueT 0/1HO - 1 MHOTOKOPITYCHOH BBINApKH.

. Pacdyer 01HO30HHOTO HCIIApUTENSA U KOHJIEHCATOPA.

00O 3 O i A W N K

. PacueT OpakHO# KOJTOHHBI OparomeperoHHOro anmapara Jjis oJIy4eHHs CITUPTa-ChIpIia.

BOHpOCLI K DK3aMCHY.



1. Ilpenmer u 3anaun kypca «IIpoueccel 1 annapaTbl XMMUYECKONW TEXHOJIOTUH
Knaccugukaius 0CHOBHBIX MPOLIECCOB U AINIAPaTOB.

2. OcHOBHOE ypaBHEHHUE TUAPOCTATHKH. [laBieHne 6apoMeTpruyeckoe, N30BITOYHOE, A0COTIOTHOE,
BaKyyM.

3. 'mapoauHamMuyuecKue XapaKTEpUCTHKHU IIOTOKA - CKOPOCTh, TMAPOAMHAMUYECKOE JaBJICHUE,
pacxon. YpaBHEHHE pacxona, BUAbI pacxo/a, €AUHULbI U3MEPEHUS.

4. Pexxumpl qBrkeHus sxuakoctu. Kputepuii (uncno) PeitHonbaca, KpuTHUECKHUE 3HAUEHUS.
OKBUBAJICHTHBIN TUaMETP, ONPEAEICHUE €T0 Ul Pa3JIMYHbIX CEUYCHUMN.

5. YpaBHeHue bepHyium 1 OTOKA peaibHON KUIAKOCTH.

6. Kakue xputepuu OTHOCATCS K KpUTEPUSAM T'HAPOIUHAMUYECKOTO MTOA00US U KAaKOB UX
¢buznveckuit cMpICI?

7. Kak onpenensercs: ruipaBiIndeckoe CONpOTUBICHUE TpyOorpoBoaa?

8. KakoBbl Ha3HaueHuE TPyOOIPOBOIOB U UX YCTPOMCTBO?

9. Ha yem ocHOBaHa kiaccu(uKanus rupaBIMueCcKUX MalluH?

10. Kakumu napamerpamu XapakTepu3yeTcsl padoTa I'HIpaBInYECKUX MAIIUH?

11. YcTpolCTBO M IPUHITUI ACHCTBHUS, OCHOBHBIE ITapaMeTPhl IEHTPOOEIKHOTO Hacoca.

12. B ueM 3akiirodaeTcsi CyIIHOCTh IIpolecca MEMOPAHHOI O pa3AeacHus?

13. Kakue mporieccbl OTHOCATCS K MEMOpaHHBIM?

14. Tunbl MeMOpaH, UCIOJIb3YEMBIX B IPOMBILIIIEHHOCTH.

15. Kakue (hakTopbl 0Ka3pIBal0OT OCHOBHOE BJIMSHUE Ha MPOLIECC MEMOPAHHOIO Pa3/ieeHus?

16. Tuns! annapaToB, UCHOJIB3YEMBIX JIJIS1 OCYILIECTBICHUS MPOLIECCOB MEMOPAHHOTO pa3eieHus?
17. B ueM 3aKi1r04ar0TCsA Ha3HAYEHUE U OCHOBHBIE IPUHIUIIBI ITPOLIECCa KPUCTAIUIA3ALMN?

18. Kakue TexHuueckue crnocoObl Mpolecca KpUCcTaIN3aluy UCIOIb3YIOT B IPOMBILIUIEHHOCTH?
19. Tuns! annapaToB, UCHOIB3YEMBIX IS OCYILECTBIEHUS MPOLIECCa KPUCTAIIIIN3ALIUN.

20. MarepuanbHbIii 0aiaHC mpolecca KpUCTauI3aluu.

21. B yem 3axiitoyaroTcsi IPUHLUI U Ha3HAUYEHHUE MTPOLECCOB a/ICOPOLIMU M HOHHOTO OOMeHa?

22. Kak onuchIBalOTCs yCJIOBUS PABHOBECHS B ITpoLieccax aJcopOLmy U HOHHOTO oOMeHa?

23. Kakue nmapameTpbl BIUSIOT HAa aKTUBHOCTH a7copOeHTa?

24. Kakue BeniecTBa MCIOJIB3YIOTCS B KAUYECTBE aJCOPOCHTOB M MIOHOOOMEHHBIX CMOJI?

25. Kakue OCHOBHbIE TUIIBI alllIapaTOB MPUMEHSIOTCS JUIsl IPOBEEHUS NIPOLIECCOB aCOPOIIMU U HOHHO-
ro oomeHna?

26. B ueM 3aKiro4aroTcs NPUHIMII ¥ HA3HAYEHHUE MTPOLIECCOB IKCTPAKIIUUA?

27. Kakue TpeOoBaHUS NPEIbSBISIIOTCS K OKCTpareHTaM (pacTBOPUTENSIM) B

rpoueccax XUAKOCTHOM dKCTpaKkLun?

28. Kakomy 3akoHy MOJYUHSAETCS PAaBHOBECHE B MPOIECCaX KUIKOCTHON IKCTPAKIINH?

29. Kakue 0CHOBHBIE KOHCTPYKIIMH KUAKOCTHBIX DKCTPAKTOPOB MPUMEHSIOTCS B IPOMBILLIIIEHHOCTH?
30. Kakue npyHIMIIHATbHBIE CXEMBI )KUIKOCTHON 3KCTPAKIIMH UCIIOJIB3YIOTCS B IPOMBIIITIEHHOCTH?
31. B yem 3akitoyaeTcsi HapuBaHUE U OCHOBHBIE IPUHIIUITBI TTPOLIECCa.

32. MarepualibHbIH OaaHC BBIIAPHOTO arapara.

33. TentoBo#i OanaHc BBIIAPHOTO arnapara.

34. YCTpoiicTBO BEITAPHBIX allapaToB. Y CTPOMCTBO BBIMAPHBIX allapaToB ¢ €CTECTBEHHON IUPKYJISIIH-
eil. Pacyer BbINTapHBIX alaparos.

35. KakoBa OCHOBHasl 11eJIb MPOIEcca U3MENbUEHUs?

36. Kakue cymiecTByroT OCHOBHBIE CIIOCOOBI U3MENIbYEHUS?

37. Tlo Kak1M MOKa3aTesiM OCYIIECTBISIOT KJIacCUPUKALMI0 000PYA0BaHUS ISl U3MENIbYEHUS?
38. Kakue ycTpolicTBa UCIIOIB3YIOTCS AJIs OCYIIECTBIEHUS IIPOLECCA U3MEIBYEHUS?

39. B 4yem 3akirodaeTcs CyImHOCTh MEXaHOXUMHUYECKON aKTUBU3ALINM ?

7 YAEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHME
JNCHUIIVINHBI

7.1 IlepeyeHb OCHOBHOIi U 1I0NOJTHUTEIBLHON Yy4eOHOI JTUTEepaTyphl

Tabmuua 7.1 - O6ecnieyeHre AUCIUIIIMHBI OCHOBHOM U IOTIOJIHUTENIHON JINTEPATYpOH MO M CLUIUINHE



N ABTOp Haszsanue Mecto | HanmeHnoBa- I'on KomnuectBo
/1 u3Ja- HUE U3/a- u3a- | DK3eMIUIs-
HUS TEJIHCTBA HUS poB
OcHoBHas JuTepaTypa
1 |Kacarkun IIpoueccel n annapaTel XUMUYE- MockBa | AnbsiHC 2004 10
AlT. CKOH TEXHOJIOTHHU. 9-€ U3 .
2 |T'enbniepun OcHoBHBIE TIpoliecchl U anmaparbl | MockBa | Xumust 1981 5
H.I. XMMHYECKON TEXHOJIOTUU
3 | ApipTHeBckuii | OCHOBHBIC MpOIIECCHI U amnmnapaTbl | MockBa | Xumus 1991 10
10.1. XUMHUYECKON TEXHOJOTHH
4 | Aneniept JI.3. | OCHOBBI IpoeKTHpPOBaHUs XuMude- | MockBa | Beiciras 1989 4
CKUX YCTaHOBOK HIKOJIa
5 |®ponos B.®. |Jlekuuu mo kypcy «IIporeccsl u MockBa | Xumuzgar |2008 http://www.k
anmaparbl XUMHYECKOU TEXHOJIO- nigafund.ru/
THH « books/57926
6 |Caxwun, C.T. |IIpubopsl KOHTpOJs cocTaBa U Ka- | MockBa |JlaHb 2012 http://e.lanbo
YeCTBA TEXHOJIOTHYECKHUX CPEJT ok.com
7 | Tyxens F0.A. |[Iporeccel u anmnapaTbl XAMHYE- Mocksa |Jlanb 2020 | http://e.lanbo
ckoi Texnonoruu: Yacts 3. Mac- ok.com
COOOMEHHBIE MPOIIECCHI | arapa-
TBI

JlonoIHUTeIbHAS JUTEpPaTypa

1 ([TaBnoB K.®., |IIpumeps! u 3aga4u o Kypcy npo- | JIeHuH- Xumus 1987 1
Pomankos IL.I'., | ieccoB u rpa.
Hockos A.A anmnapaToB XUMHYECKOW TEXHOJIO-
THH.
2 |Kocunues B.U., | «OcHOBBI IpOEKTHPOBaHUS XUMHU- | MockBa Axanemknu- | 2005 3
Muxaiu4eHKo |4ECKUX MPOU3BOJCTB « ra
AMN., u np.
3 |Kadapor B.B.. |OcHoBBI Macconepeiadm. Mocksa Bericmias 1979 1
IIKOJIa
4 | MyxsneHoB O6mas xumuueckas TexHonorus. | Mocksa Bricmas 1984 1
N.II., ABepoyx |T. 1-2 IIKOJIa
A4, Tymapku-
Ha E.C., @yp-
mep 1L.E.

7.2 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «HTepHeT «
[Iepeduens pekomenayeMbIX IHTEpHET CalTOB:

http://proekt-service.com/detali_mashin._tehnicheskaya mehani VYuebnoe o0opynoBanue, y4eOHBIC
CTEH/IbI, JIEKTPOHHBIE TUIAKAThI, HATJISTHBIE TOCOOMS Il 00pa30BaTEIbHBIX YICOHBIX 3aBEICHUI
https://xumuk.ru/encyklopedia/ Xumudeckas SHIUKIONEIUSA

https://www.labster.com/ BupTyanbsHble 1a00paTOpHH Al YHUBEPCUTETOB U LIKOJ
https://www/chem.msu/ru «Chem Net» xumudeckasi ”HPOPMAIHOHHAS CETh

http://www.school.edu.ru/ Poccuiickuii 00pa3oBaTenbHbIi MOpTaT

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

https://elibrary.ru Hay4anas snextponHas Oubianorexa

http://uisrussia.msu.ru Yuausepcuterckas nabpopMannoHHas cucrema «Poccus»
http://www.spbdk.ru/catalog/science/section-191/ Cankr-IlerepOyprckuii 1oM KHUTH

Tabnuua 7.2 — PekomeH1yeMble 371€KTPOHHO-OUOIMOTEUHbIE CUCTEMBI



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/
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/

HaunmenoBanue pecypca

TemaTtnka

OBC HUAY MU®U: http://libcatalog.mephi.ru

XHUMHUYECKHUE TCXHOJIOTUH, IPO-
LECChI U amrapaThl XHUMHYICCKOM
TCXHOJIOTNH

DBC «3unanuym» - http://znanium.com

Xumudgeckue TCXHOJIOI'UuH, IIpo-
HCCChI U aNIapaThbl XUMHYICCKOMN
TCXHOJIOI'NH

OBC m3narenncTBa «JIaney - http://e.lanbook.com

XUMHYECKUE TEXHOJIOTHUH, ITPO-
LECChI U annapaTbl XMMUYECKOM
TEXHOJIOTHU

DBC «Opamaiit» http://biblioteka-onkin.com

Xumudgeckue TCXHOJIOI'uH, IIpo-
HECChI U anrapaTbl XHUMHYICCKOMN
TCXHOJIOI'NH

DBC «Aiibykcy: http://ibooks.ru

XUMHYECKUE TEXHOJIOTHUH, ITPO-
LECChI U annapaTbl XMMUYECKOM
TEXHOJIOTHU

OBC «YHUBepcalbHAs OuOIMOTEKAY

http://biblioclub.ru

XUMHYECKHE TCXHOJIOI'uu, IIpo-
LECChI U arrapaThbl XHUMHYICCKOM
TCXHOJIOTHH

OBC «Jlaup»: http://e.lanbook.com

XUMHYECKHE TCXHOJIOI'uu, IIpo-
LECChI U arnapaThbl XHUMHYICCKOM
TCXHOJIOTHH

DnexTpoHHO-O0nMbnMoreyHas cucreMa |IPR BOOKS

Xumus, [IAXT, XumMudeckue Tex-

HOJIOTHH

OBbC «KOHCYJIBTaHT CTYACHTA»

Xumus, I[IAXT, Xumudeckue Tex-

HOJIOTHH

7.3 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHUH 00pa3o-
BaTeJIbHOI0 MpoLecca Mo AUCHUIINHE, BKJIKYas NepevyeHb MPOrpaMMHOro odecrneyeHusi U MH-
(opMaNIMOHHBIX CIIPABOYHBIX CHCTEM

Ta6muma 7.3 — [lepeueHb TUIIEH3UOHHOTO U CBOOOHO PACIIPOCTPAHSIEMOT0 TPOrPaMMHOTO oOecTie-
YEHUS

No

HanmenoBanue

KpaTKOG OIMMCAHUC

Ayn. 3-102, 3-103

1 | Google Chrome cBoOoTHAs JutieH3ust BSD

2 | Adobe Acrobat Reader DC OecrutaTHOE TIporpaMMHOe obec-
NeYCHHE

3 | 7-Zip cBoOoHas munen3us GNU
LGPL

4 | Oducnoe npmioxenue Libre Office CBOOOJTHO PACTIPOCTPAHIIEMOE
I10

5 | PDF punep Foxit Reader CBOOOIHO pacrpocTpaHsIeMoe
I10

6 | DJVU 6paysep DjVuBrowser Plug-in CBOOOIHO pacrpocTpaHsIeMoe
I10

7 | 3anuch nuckoB Image Burn CBOOOIHO pacrpocTpaHsIeMoe

110



http://libcatalog.mephi.ru/
http://znanium.com/
http://e.lanbook.com/
http://biblioteka-onkin.com/
http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JIUCIIUIIJINHbI

No HaumenoBaHue moMemeHumii 1jisi mpoBe- Anpec (MECTOIOJIOKEHHE) TIOMEIIICHUN 15T
ACHU BCEX BUI0OB y‘-I€6HOI>i ACATCIIBbHO- HpOBC,Z[eHI/ISI BCEX BUI0B y‘-IG6H01>i ACATCIIBbHO-

wn CTH, IPEAyCMOTPEHHON y4EeOHBIM IIJIAHOM, | CTH, IPEIyCMOTPEHHON y4eOHBIM IUIaHOM (B
B TOM YHCJIE€ IOMEILEHUS I CaMOCTOs- cllydae peajm3anuu o0pa3oBaTeIbHON IIPO-
TEJIbHOI pabOThI, C yKa3aHUEM MEPEUHS rpaMMBbI B ceTeBOI (hopMe AOMOITHUTEITLHO

OCHOBHOT'O 000PYZOBaHMs, YUeOHO YKa3bIBAaCTCSI HANMEHOBAHUE OpraHu3aluu, ¢
HAIJISIAHBIX MTOCOOUN U UCTIOIB3YyEMOTO KOTOPOH 3aKJIFOYEH JOTOBOP)

IIpOrpaMMHOIO oOecneyeHus

1 |YueOHas ayauTopusi AJs npoBenenusi 3ans- 433507, YnesaHoBckas obnactb, r. JJluMuTpoBrpas,
Tuil Ne204 yi. KyiioereBa, 294

MmocaouHbIX MecT — 20; nmomans 53,47 KB.M.;
CHICIIMAIM3UPOBAHHAS] MEOEIIb:

VyeOHas mocka — 1 mT., CTOJ CTYAEHYECKUMA —
11 wr., crynbst — 26 mT., cTOJI OMOTNOTEYHBIN —
8 mt., mKkad AByXxcTBOpuaThiid — 1 mT., mkad
KHIWKHBIA — 1 mIT., TpuOyHa HacTtonbHast — 1
IIT.,

TexHu4yeckue cpencTpa 00yueHus:

[Tpoextop — 1 mit., OxkpaH — | 1WT., KOJOHKHU -

Imapa

9 OCOBEHHOCTH OPITAHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA AJI51
NHBAJUI0B U JINL C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

OOyueHre MHBAIUIOB U JIML C OIPAaHUYEHHBIMH BO3MOKHOCTSMHM 3[10POBbSI OCYLIECTBIISIECTCS B
COOTBETCTBHH C:

— IlopsiiKOM OpraHu3alyy U OCYIECTBICHUs 00pa30BaTeIbHON J1eATEIbHOCTH 10 00pa30BaTesb-
HBIM TIpOrpaMMaM — IporpaMMam OakajaBpuara, mporpaMMaM CIEeIHaTUuTeTa, MporpaMMaM MarucTpa-
TypHl (ITpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— IMonoxenuem 06 opraHuzanuy 00y4eHUsl CTYJEHTOB-UHBAINUJIOB U CTY/I€HTOB C OI'paHUYEHHbI-
MH BO3MOKHOCTSIMU 3710poBbst B HUAY MU®U, yreepxkaennsm 29.08.2017r.;

— MeToau4ecKkMMH PEKOMEHIAUsAMU 110 OpraHU3aluy 00pa30BaTENbHOIO Ipouecca s 00yde-
HUS WHBAJIUIOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/J0POBbSI B 00pa30BaTeIbHBIX OpraHU3alln-
AX BBICIIEr0 00pa30BaHus, B TOM YHCJIE OCHAILIEHHOCTH 00pa30BaTEIILHOrO Ipouecca (YTBEp:KIACHBI 3a-
MecTuTeneM MuHuctpa oopazoBanus U Hayku PO A.A. Knumossim ot 08.04.2014 Ne AK-44/058H).




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

Buecennblie n3menenust Ha 20 /20 yueOHBIHA rof

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1) ;
)
Uiy 0enaemcs OMmemKa 0 HeyenecooOPasHOCMU 6HeCeHUs KaKux-1ubo usMeHeHull Ha OaHHbLI Y4eOHbll
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Pabouyast mporpamma rnepecMoTpeHa Ha 3acefaHuu Kadeapbl

(Oama, HoMep nPOMOKOIA 3ace0anus Kagpedpwl, NOONUCH 3a8. Kapedpoil).

COI''TACOBAHO:

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

PyxoBonurens OOII,

Y4€HadA CTCICHb, JOJKHOCTh
JUYHASL NOONUCH PACUUPPOBKA NOONUCU 0ama




