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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUIINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

dopmupyemasi KOMIETEHIIUA
(c ykazaHueMm Koaa)

[1K-2. BeimosiHeH#e paboT 1mo
KOMILJIEKCHOMY KOHTPOJIIO
MPOAYKIIMH U TEXHOJOTHYECKIX
IPOIIECCOB MPOU3BOACTBA
HAHOCTPYKTYPHUPOBaHHBIX
KOMIIO3UIIMOHHBIX MaTePHAIOB

Koa n
HAMMeHOBaHHeE
HHIUKATOPA
JOCTHKEHU S
KOMIIETEeHIINH
IIK-2.1. 1 sram:

3HaHusA

Pe3yabTaThl 00yueHus no
AMCHUINJIMHE (MOLYJII0)

OOyuaromuiics T0JDKEeH 3HaTh:
CrangapTel 1 TEXHUYECKUE YCIOBHUS,
MIOJIOKEHUS U MHCTPYKLUH 110
AKCILTyaTali 000pyJOBaHMSL.
3aKOHOJIaTEeIBCTBO, HOPMATHBHbBIE
IIPAaBOBBIC aKTHI, METOJUYECKHE
MaTepHalibl 0 MOpsAAKe pa3paboTKH,
o(opMIIeHHUS], YTBEPKICHUS U
BHE/IPEHMSI CTAHJIapPTOB U APYTHX
JIOKYMEHTOB T10 CTaHAapTH3aLUU U
ceprudukanuu. TexHorsoruyeckue
IIPOLIECCHI U PEKUMBI ITPOU3BOJICTBA.

T1K-2.2. 2 »ram:
YmMmenusa

OOyuaromuiicst 10JKEH yMETh:
ITpon3BoauTh pa3pabOTKy HOBBIX U
NEPEeCMOTpP JOKYMEHTOB 110
KOMIUIEKCHOMY KOHTPOJIIO IPOAYKIIUU
U TEXHOJIOIMYECKHUX MPOLIECCOB
IIPOM3BOJICTBA, UX BHEAPEHUE B
opranuszanuu. Vcrnosnb30BaTe METOIBI
CTaHAapTU3aLUU JIJISl TIOBBIIICHUS
Ka4yecTBa U KOHKYPEHTOCIOCOOHOCTH
npoayKuuu. OCylecTBIsITh KOHTPOJIb,
WU3MEpEHUS, UCTIBITAHUSI, YIIPABIATh
KayeCTBOM, IKCILUTyaTUPOBATh
KOHTPOJIbHO-U3MEPUTEIIbHBIE CPEICTBA.

[IK-2.3. 3 sran:
Brnanenus
(HaBBIKH / OTIBIT
JESITEIbHOCTH)

OOyuaromuiics JOMKEH OBITh
CIOCOOEH:

Pa3pabatbiBaTh T1aH TPOBEICHUS
paboT Mo KOMIUIEKCHOMY KOHTPOJIIO
CTPYKTYPHBIMH MOAPA3ICTICHUSIMH
opranusanuu. Kontponuposats
MOJTrOTOBKY TEXHUYECKON
JIOKYMEHTAITUHU TIPOTYKIIUN K
IIPOXOKIAECHUIO NPOLIETYPHI
CTaH/JapTU3alUU B COOTBETCTBUU C
TUTAHOM MEPOTPUSITHHA.




2. leau 1 MecTO TUCHUILIMHBI (MOIYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

Lenu n3y4eHus TUCHUTUIUHBL:

1. O3HaKOMJIEHHE CTYAEHTOB C KOHLENTYaJbHbIMH OCHOBAMM XHMHUYECKOIO IIPOU3BOCTBA
MOJIMMEPHBIX MaTEPHUAIOB KaK Ba)KHEHILIeH 0Tpaciiv MPOMBIIUIEHHOCTH B CTPaHE;

2. ¢QopmupoBaHHEe HAy4HO OOOCHOBAHHOTO TOHMMAaHHMS TEXHOJIOTHYECKHX IPOIECCOB
MOJTyYEHUS TOJTUMEPHBIX MaTEPUaJIOB 3a/1aHHOTO KaueCTBa;

3. O3HaKOMHUTH CTYJEHTOB C COAEPKAHUEM U XapaKTEPUCTHUKOM XMMHUYECKUX ITPOU3BOJICTB: UX
TUIIaMU, OPraHU3AlMOHHBIMU (OpMaMH UX pabOThl, CTPYKTYPOH MPOU3BOACTBEHHOTO Ipolecca,
CIoco0aMyu HOPMUPOBAHMSI TEXHOJIOTMUYECKHUX OIEpaltii;

4. OOy4uThb CTYIEHTOB OCHOBOIOJATAIOIIUM 3aKOHOMEPHOCTSIM MPOTEKaHUS XUMHUYECKHX
MPOIIECCOB, ONMPEACISIOMNX JOCTHKEHUE MTOJTUMEPHBIX MAaTEepUAIOB HEOOXOJMIMOTO KauecTBa.

HucuunimHa n3ydaercs Ha 4, 5 Kypcax B 8, 9 ceMecTpax

3. O0beM TUCHUTLUIHHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKa/ieMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yJaromuxcs ¢ nmpenojgaBaTeieM (10 BUIaM Y4eOHBIX 3aHATHII) H HA CAMOCTOSITETbHYIO
padoTy o0y4arommxcs

O6m1ast Tpy10eMKOCTh (00beM) TUCHUILTUHBI cocTaBiisieT 108 akan. 4.

Bcero uacon

O0bem 1M CUMIIIMHBI 3aounas opma
o0yueHust

OO61mas TpyA0€MKOCTh TUCHHUTUTHHBI 108
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pa0OTY C MPENO/IaBaTEIeM:

JIEKIUA 14

MIPaKTUYECKUX (CEMHHAPCKHUX) 18

apyrue popmbl KOHTakTHOH paboTsl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 3,8

3ayer
Y4eOHbIX YacOB Ha CAMOCTOSITENIbHYIO paboTy 00yJaromuxcs 72
(CP)

D opMbI KOHTPOJISA CemecTpbl

3a4er 9

4. Conep:kanue TUCHUILUINHBI (MOAYJIsI), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aesam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YaCOB  BUA0B Y4eOHbIX
3aHATHH

4.1. Pa3nennbl JUCHUILIMHBI H TPY0€MKOCTh 110 BUAAM y4eOHbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst
Ne HaumenoBanue pasaesia / TeMbl U TPYA0EMKOCTH (B 4acax)
n/n JTUCIUIIINHEI KonTakTHas padora ¢
npenogaBaresjiemM CP
Jlek IIp/Cem Jlad
1  Tloaumepsl ITHIIEHA, TPONUJIEHA, 5 8 0 27
H300yTHJIEHA




5.1 TexHomnorus Mpou3BOACTBA 1 2 0 9
XJIOPUPOBAHHOTO MOJMBUHUIXJIOPH/IA
1.1 TexHonorusi NPOU3BOJCTBA MOIUITUIICHA 2 3 0 9
BBICOKOT'O JIaBJICHUS
1.2 TexHonorus mpou3BOACTBA MOJUITHIICHA 2 3 0 9
HU3KOTO JJaBJICHHUS
1.3 Texnonorusi NpOU3BOJCTBA MOIUITUIICHA 1 2 0 9
CPEHETO JaBIICHHS
2 | Iloaumepbl HA OCHOBE CTHPOJIA, 4 4 0 18
XJIOPHCTOr0 BUHHJIA
2.1  TexHomOTHS MPOU3BOJICTBA MOJIUCTUPOIIA 2 2 0 9
00I11ero Ha3HAYCHUS U yIapPOIPOYHOTO
MOJIMCTAPOJIA B Macce
2.2 TexHOJOTHS MPOU3BOJICTBA MOJIUCTHPOIIA 2 2 0 9
B CYCIICH3UH U AMYJIbCUHU
3  osuMepbl HA OCHOBE CJIOKHBIX H 2 2 0 9
MPOCTHIX 3(PUPOB
3.1 TexHoJOTHS MPOU3BOJICTBA 2 2 0 9
MOJIMBUHUJIAIETATA B OMYJIBCHH U
pacTBope
4  Moaumepsl, mojydaemMmble 2 2 0 9
MOJIMKOH/IEHCANMOHHBIM METO/I0M
4.1 TexHOJOTHS MPOU3BOJICTBA HOBOJIAYHBIX 2 2 0 9
deHonhopMaTbACTUIHBIX CMOJT
5 | IHoammepsl, nonyyaemMble XUMHUYECKOH 1 2 0 9
Moandukanue
Hroro 14 18 0 72

4.2. Copep:kanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO pa3jejaM (TeMaMm)

Kypc nexinoHHbIX 3aHATHI

Ne HaumenoBanue pazaena / Coaepixanue
TeMbl JUCHHUIJIMHBI
1 TIlonumepsl 3TH/IEHA, IPONIMJIEHA, M300yTHIEHA
5.1 TexHonorus Mpou3BOICTBA Crioco0b!I TTOTy4eHUsT XJIOPUPOBAHHOTO
XJIOPUPOBAHHOTO MOJIMBUHUIIXJIOpUIA. TeopeTnyeckue OCHOBBI
MMOJINBUHUJIXJIOPHIA npouecca xaopuposanus [IBX. XnopupoBanue
pactBopa [IBX B x1opcoaepxkaiiemM pacTBOpUTEIE.
XinopupoBanue cycniensun [IBX B Boje nnum
XJIOpCOZEpKAILEM YIUIEBOJOPOAe. XJIOPUPOBAHUE
cyxoro noporika [I1BX razoo0pa3HbiM XJIOpOM.
Brnusinue coco6a XJ1opupoBaHUs Ha CBOMCTBA
xynopupoBarHoro [IBX. O6mactu npumenenns XI1BX.
Bpenubie 1 onacHble (hakTOphI U YCIOBUS 0€30MacHOTO
BEJICHHUSI IPOLIECCOB.
1.1 TexHomOTHS MPOU3BOJICTBA Howmenxkiarypa nonustuneHa. Metoast
MOJIMATUIIEHA BBICOKOTO IIPOMBIIIJIEHHOTO TPOU3BOJCTBA NMOIU3TUIEHA. ChIpbe
JABJICHUS JUTS TIOJTYYEHHUSI TOJUATHICHA. TEeXHOIOTHs
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IIPOU3BO/ICTBA MIOJUAITUIIEHA BBICOKOTO TABICHUS
(IT9BJ). Boi6op nHUIIMATOPOB NOTUMEPU3ALIUH.
IIpouzBoactro [19B/] B Tpy6uaToM peakrope u
peakTope-aBToKIaBe. BpeaHsie u onacHbie GaKkTOphI U



yCIIOBUS 0€30ITaCHOTO BEICHHUS MPOIIECCOB

1.2

TexHonorus npou3BOACTBA
MOJIUITUIEHA HU3KOT'O JaBICHUS

TpebGoBanus K ChIpbto. KaTanu3aTopbl moJuMepr3aim
OTWJICHA ITPHU HU3KOM HAaBJICHHUU. Texnonorus
MIPOU3BOJICTBA MOJUATUIICHA HU3KOTO J1aBJICHUS B
Cpelle OPraHu4YecKoro pacTBoputelsd. TexHonorus
MIPOU3BO/ICTBA MOJUATUIICHA HU3KOTO JTABJICHHUS B
ra3oBoii (paze. CpaBHHUTENIbHAS XapaKTEPUCTUKA
MIPOLIECCOB MPOU3BO/ICTBA MOJUATUIICHA HU3KOTO
naBiieHUs. BnusHue napameTpoB npoluecca Ha
CKOPOCTH MOJMMEPHU3ALINHU, BBIXOJ U CBOWCTBA
noauMepoB. Bpenubie u onacHbie (PaKTOPBI U YCIIOBHS
0€3011acHOT0 BEICHHUS MTPOLIECCOB.

1.3

2.1

2.2

3.1

TexuHomorus IMPpOU3BOJZICTBA
IMMOJIM3THIICHA CPCAHLETO
JaBJICHUA

TpeboBanus k cbipbio. MexaHN3M NOJUMEPU3ALNH
STUJICHA IPU HU3KOM JaBJICHUU Ha XPOMOKCHUIHBIX
Karanu3atopax. Beibop pactBoputens. Texnonorus
IIPOU3BOJICTBA MOJUATUIIEHA CPEIHETO JaBJICHUS B
Cpelie OpraHu4YecKoro pacTBoputens. PerynupoBanue
CBOMCTB nonuaTUiIeHa. JlOCTOMHCTBA U HEOCTaTKU
MIPOM3BOJICTBA MOJUATUIICHA CPEIHETO JaBICHUS Ha
OKCH/IHO-METAJUIMYECKUX KaTaln3aTtopax. Bpeansie u
oracHble (PaKTOPBI U yCIOBHS 0€30MaCHOTO BECHUS
IIPOLIECCOB.

HOJII/IMepr Ha OCHOBE€ CTHPOJIA, XJIOPUCTOI'0 BUHHJIA

TexHoIOTHsI TPOM3BOACTBA
MOJINCTUPOIIA OOIIETO
HA3HAYCHUS U yIapOIIPOYHOTrO
MOJMCTHPOJIa B Macce

TexHomorus npon3BoJACTBa
MOJIMCTUPOJIA B CYCIIEH3UU U
SMYJIbCUHU

ChIpbe U151 TOJTyYeHUsI TOJTUCTUPOIIa 0OLIEero
Ha3HA4CHMS U yIapOIPOYHOIO MOIUCTUPOIIA.
[omumepu3anus ctuposia. OcoOOEHHOCTH TPUBUBOYHOM
CONOJMMEPHU3ALMH CTHPOJIA K KaydyKy. THUIHaTopsl
nojaumepu3sanuu ctupoia. [Ipouszsoactso 6;104HOrO
MOJINCTUPOIIA OOIIEro Ha3HAYEeHUS /IO HEMOJIHOM
KOHBEPCHM MOHOMEpPA B KaCKaJle peakTOpOB C
nepememimBasreM. [Ipon3BoaCTBO y1aponpoYHOro
nonucTUpona. BivsHue napaMeTpos mmpolecca Ha
CKOPOCTB IOJIMMEPHU3ALIUN, BBIXOJl U CBOMCTBA
nonuctupona. CpaBHUTENbHAS OLIEHKA CIIOCOO0B
0JI0YHOI MOJIMMEpPHU3aLUU CTUPOJIA A0 OJHON U
HernoJHoH koHBepcuu. CBONCTBA MOJUCTHPOIIA OOLIETo
Ha3HA4YCeHMS U YJIIAPONPOYHOr0 MOJUCTUPOIIA.
Bpennbie 1 onacHble (hakTOphI U YCIOBUS 0€30MacCHOTO
BEJICHHUSI IPOLIECCOB.

ChIpbe 11 MOJTy4€HUs NOJUBUHUIXJIOPUIA B
cycneH3uu. MexaHusM MoauMepu3aluu
BUHWIIXJIOpUJa. KOHCTpyKIus peakTopa-
MOJIMMEPU3ATOPA U1 MIOJYUYEHHUs] CYCIIEH3UOHHOTO
[IBX. Bei6op ontuManbHOTO 00beMa peakTopa.
ITopucras crpykrypa [IBX. @akTopsl, BIUAIOIINXE HA
Mopdoioruto gactuil [IBX. KommekcHas
sMynbrupyromas cucrema. Criocoosl peryimpoBaHus
MOJIEKYJIIPHOM Macchl nmojauMmepa. TexHomorus
nonyyenus [IBX B cycniensun. Bpenneie u onacHeie
(bakTopbI U YCIOBUS O€30MaCHOT0 BEACHHUSI IPOLIECCOB.

ITosimMepbI HA OCHOBE CJI0KHBIX U MPOCTHIX 3PUPOB

TexHonorus npou3BOACTBA

‘ Cmpbe JJI TIOJTYYCHHS IMOJIMBUHUWJIACTATa B paCTBOPC.
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MOJINBUHUJIAIETAaTa B OMYJIbCUH  BpIOOp pacTBOpHUTENS B 3aBUCUMOCTH OT 00JIaCTH

U pacTBOpE MPUMEHEHHUs ToOJIMBUHUIAaNeTaTa. TexHonorus
MOJIy4eHHs OJIMBUHUJIAIeTaTa B pacTBope. Bpennsie u
oracHbIe (PaKTOPBI U YCIOBHSI 0€30MACHOTO BEJCHUS

MIPOIIECCOB.
4 | Ioaumepsbl, MoJiy4aemMble NOJHKOHIEHCAMOHHBIM METO/I0M
4.1 TexHosOTHs IPOU3BOACTBA Cripbe ams momydeHus heHondopmanbaeruaHbIx
HOBOJIAYHBIX cmoit. Peakius o6pa3zoBanus (heHOIPOpMaIbACTHIHBIX
¢denonpopManIbICTUAHBIX CMOT  cMOJ. OTINYUTEIbHBIE OCOOCHHOCTH PE30JIbHON U
HOBOJIAYHOHM KoHJeHcanuu. [Ipon3BoacTBo
HOBOJIAUHBIX CMOJI HEPHOANIECKUM U HETIPEPHIBHBIM
cioco6oM. OTBepKIeHHE HOBOJIAYHBIX CMOJ.
CBoiicTBa ¥ MPUMEHEHUE HOBOJIAYHBIX CMOJL.
5 | Ilosumepsl, nojgyyaeMble XHMHYECKOI Mogu(pUKALM e

Kypc npaktudecknx/ceMUHapCKUX 3aHATHI

Ne HaumenoBanue pasgesia / TeMbl Coaepixanue
AUCHHUILINHBI
1 Iloaumepsl ITHIIEHA, IPONMJIEHA, H300yTHIIEHA
5.1 TexHomorus npou3BOICTBa Pacuer penentypHO-TEXHOIOTHYECKUX
XJIOPUPOBAHHOI'O NOJMBUHWIXJIOPUAA IApaMETPOB MIPOLECCa MOTyYEHUS
ITOJIMBUHUJIOBOTO CIIMPTA.
1.1 TexHonorus npou3BOACTBa TexHoIornuecKke pacyeTsl B IPOLECCE CUHTE3A
IIOJINITHIIEHA BBICOKOTO J1ABJICHUS nosmaTHiIeHa. CocTaBiIeHUE MAaTEPUAIBHOTO
OanaHca MPOU3BOJICTBA MOJUATHIIEHA O] HU3KUM
JIaBJICHUEM.
1.2 TexHonorus nNpou3BOACTBA TexHonornueckne pacyeTsl B IPOLECCE CUHTE3A
MTOJIMATUIIEHA HU3KOTO JaBJICHUS nonuayTHIIeHa. CocTaBlieHUE MaTepHaIbHOTO
OanaHca MPOU3BOJICTBA MOJUITUIIEHA CPETHETO
JIaBJICHUS.
1.3 TexHoNOTHs MPOU3BOICTBA TexHosmornueckye pacyeTsl B MPOLECCE CUHTE3A
MIOJINATHIIEHA CPETHETO 1aBJICHUS MIOJIMITPOITMJICHA.
2 Iloaumepbl HA OCHOBE CTHPOJIA, XJIOPUCTOr0 BUHUJIA
2.1  TexHomOTHSs MPOU3BOACTBA TexHoornueckre pacyeTsl B IIPOLECCE CUHTE3A
MOJUCTHPOIIA OOIIEro HAa3HAUEHUsI U MoJMcTHpoda. Pacyer uucia anmnaparoB Juist
YAAPOIPOYHOTO NOJIUCTHPOJIA B oOecrneyeHus 3a1aHHOM MPOU3BOIUTEIBHOCTH
Mmacce YCTaHOBKH NTOJIMMEPHU3ALUU CTHPOJIA.
2.2 | TexHOMOTHs MPOU3BOACTBA PacueT MaTepuanbHOro 0anaHca Mpou3BOICTBA
ITOJIMCTUPOJIA B CYCIIEH3UHU U MTOJIMBUHUJIXJIOPH/IA
OMYJIbCUU
3  Iloaumepbl HA OCHOBE CJI0KHBIX M MPOCTHIX 3(PUPOB
3.1 TexHosorusi NpOU3BOJCTBA Pacder penienTypHO-TEXHOJIOTHYECKUX
MTOJIMBUHUJIALETATA B IMYJIbCHH U IapaMeTPOB MPOIECCca MOTYUYECHHUS
pacTBope NIOJIMBUHUJIALIETATA.
4 | Iloammepbl, MoJy4aeMble MOJHKOHIECHCAIIMOHHBIM METO10M
4.1 TexHoJOrUsl MPOU3BO/ICTBA Pacyer ncxoaHBIX NaHHBIX 1JI IPOU3BOJCTBA
HOBOJIAYHBIX beHondpopmanbIeruIHbIX CMOJL.
benondopManbAETUIHBIX CMOJ
5 | Ilosumepsl, nojgyyaeMble XHMHYECKOI MogupUKALH e



