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1 OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCHHUILIMHbL
«OI1.07 TEOPETUYECKHUE OCHOBbI XUMHNYECKOHU TEXHOJIOI' U

1.1 MecT0 AUCHUIIIHHBI
NpOrpaMMBbl:

VYyeOnass gucuuruimiHa TeopeTHyecKkre OCHOBBI XHWMHMUYECKOW TEXHOJIOTHHU
ABJISIETCA  00s3aTEIBbHONM 4YacThio 0OIIEeNpOo(PEecCCHOHATBHOTO IHKJIAa OCHOBHOM
oOpazoBarensHOM iporpamMmbl B cooTBeTcTBHE ¢ PI'OC 10 cnermansHocTH 18.02.05
«IIpou3BOJICTBO TYTOTUTABKUX HEMETAUTMYECKUX M CIJIMKATHBIX MaTEpPHAIIOB U
15691 (SN1715 00

VYyebnas auctuummHa «TeopeTHdecKre OCHOBBI XUMHUYECKOW TEXHOJOTHH
obecnieunBaeT (popMupoBaHue MpodHecCHOHATBHBIX U OOIUX KOMIETEHIIUN 10 BCEM
BuaaM gearenbHoctd PI'OC 1o cneumansHoct  18.02.05  «IIpomsBoacTBO
TYTrOIUIABKUX HEMETANTMYECKUX U CHIIMKATHBIX MaTepuajoB U u3aenuit». Ocoboe
3HAYCHUE TUCHUIUIMHA uMeeT mpu dopmupoBanun u passutuu OK 1, OK 2, OK 4,

B CTPYKType OCHOBHOI 00pa3oBaTebLHOM

OK 5, OK 6, OK 9.

1.2 llesb ¥ NJIAaHKpPYeMble Pe3yJbTaThbl 0CBOEHHS T CUUILTUHBI:
B pamkax mporpammbl y4eOHON MUCHMIUIMHBI OOYYalOIIMMKCS OCBAMBAIOTCS

YMCHHA 1 3HAHUS

Kon YMeHus 3HaHus

IIK, OK

OK1-9 | — BBITIOJIHATH MaTepUaAIbHbIE U — TEOPETUYECKHE OCHOBBI (PU3NYECKHUX,

IIK 1.1 | sHepreTHyecKHe pacueThl (U3UKO-XMMUYECKHX ¥ XUMHYECKHX TPOIIECCOB;

IIK 1.2 | TexHOMOrn4YecKux mnokasarenei — OCHOBHBI€ TOJIOKEHHS TEOPUU

IIK 1.3 | XuMHYECKHX TIPOM3BO/ICTE; XMMHYECKOTO CTPOEHUS BELIECTB;

K14 | — ONpPEENATh ONITUMAIIbHBIE — OCHOBHBIE TTOHATHUS U 3aKOHBI (PU3HYECKOM

IIK 2.1 | ycnoBus mpoBeeH s XUMUKO- XVMHHI ¥ XUMHYECKOH TepPMOTHHAMUKH;

IIK 2.2 | rexnonormyeckux MPONECCCOB; — OCHOBHBIC THUIIbI, KOHCTPYKTHUBHBIC

K31 | COCTaBJEATH U ACJIaTh ONIUCAHUC 0COOCHHOCTH U TIPUHIUIT PaOOThI

HK 3.2 | rexnomornuecknx cxeMm XUMHYECKUX TEXHOJIOTHIECKOTO 000PYI0BAHUS

1K 3.3 MPOLECCOB; MIPOU3BOJCTBA;

IK41 | __ 000CHOBBIBATH IEIECO00PA3HOCTh | — OCHOBBI TEIIJIOTEXHUKH,

IIK 4.2 BBIOPAHHOW TEXHOJIOTUYECKON CXEMBI U TEIIONEPEIauH, BIMTAPHBAHHS.

K 4.3 KOHCTPYKIIUH 000PyJOBaHusI. — TEXHOJIOTHYECKUE CUCTEMBI OCHOBHBIX
XUMUYECKHUX ITPOU3BOCTB U UX aIlllapaTypHOE
oopmiieHue.




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCIUTIIMHBI

2.1 O0bem yueOHOH TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoit padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUIIJIMHBI 60

B TOM YHCJIC:

TEOpETHUECKOe 00yUueHue 20

nabopaTopHbIe pabOTHI (€CIH MPEITyCMOTPEHO)

NPaKTUYECKHUE 3aHATH (€CIU MPETyCMOTPEHO) 20

KypcoBast paboTa (IIpoeKT) (eciu mpeayCMOTPEHO ISl CIICUATLHOCTEH )

KOHTpOJIbHAs paboTa (eciau mpeaycMOTPEHO)

CamocTtosrenbpHas pabora 20

HpOMe)KyTO‘IHaﬂ aTrecranus IK3aMCH




2.2 Tematuueckuii miiaH u coaepxanue yueonoit nucuumiannbl  OIl. 07«TeopeTuyeckue 0CHOBbI XMMHYECKOI TEXHOJIOTHI»

HaumeHoBaHue Koua-Bo | YpoBenb
Coaeprxxanue y4eOHOro MaTepuaJia, NpaKkTH4ecKue padoTbl, CaMOCTOSITeIbHASA padoTa 00y4arommxcst
pa3esioB M TeM 4acoB | OCBOCHHS
PA3JIEJI 1 OBIIME ITOHATHA O XUMWYECKOM ITPOU3BO/JICTBE
Bsenenue Copnepxxanue yueOHOIro MaTepuasa 4 OK 1
Tema 1.1 1 | Hemu m 3amaun y4eOHOM JUCHUIUIMHBL. MeETOAMYECKHE PEKOMEHIAIMU CTYJICHTaM I10 OCBOCHHIO OK 2
KomnoHneHTs! y4eOHOro MaTepualia IUCIUILUTMHBL. XUMUYeCcKas TEXHOJIOTHs Kak Hayka. E€ cBA3b ¢ ApyrumMu HayKamu OK 4
XUMHYECKOTO 2 | Pecypchl XMMUUYECKUX TPOU3BOICTB: CHIPHE, TOILTHBO, SHEPIUs OK'5
TIpOM3BOACTBA CamocrosiTesibHas padoTa 00y4YalOIIUXCS 3 OK'8
TemaTnka qoManIHuX 3aJaHui. OK 9
Cocranenue Tabnuipl «OTX0bI XUMHYECKOTO MPOU3BOCTBA U UX IPUMEHEHUE) K 3.1
Onopuble KOoHCIEKThI: Chlpbe B XUMUYECKOM IPOU3BOJICTBE. DHEPrus B XMMHUECKOH TexHuke. Bonia B IK 3.2
XUMHUYECKON IIPOMBILIUIEHHOCTH. BO31yX B XMMHUECKON TEXHOJIOTUU gﬁ j;
PA3JIEJI 2 OBIIME 3AKOHOMEPHOCTHU XUMHWYECKUX ITPOLIECCOB
Tema 2.1 Copnepxxanue yueOHOro MaTepuasia 6 OK 1-9
OcHoBHbIE 1 | IlonsTHE U CTPYKTYpa XUMHKO-TEXHOJOTHUECKOro mporecca. [lokazaTenu XuMHUKO-TEXHOJIOTUYECKOTO K 1.3
XapaKTEPUCTUKU niporiecca. Kimaccudukanuss XuMHIECKUX peaKiuil IIK 1.4
XUMHKO - B ToM umciIe, IPAKTHYECKHX 3AHATHI 4 1K 2.1
TeXHOJOruYeckuX |1 |II13NelCocTaBieHre MaTepHaabHOTO M TEMIOBOTO OagaHca Mo Peakuu IIK 3.1
MponeccoB 2 | II3Ne2 Onpenenenue BbIX0[a TOTOBOTO MPOAYKTA C YU€TOM KOHIIEHTPAIIMH NCXOTHBIX BEIIECTB IIK 3.2
CamocrosiTejibHas padoTa 00y4yarouuxcst 3 1K 3.3
TemaTnka goManiHuX 3aJaHUM. 1K 4.1
Odopminenue npakTuyeckux padboT 1K' 4.2
Pabota ¢ onmopHbIMu KOHCTIeKTaMH. HaxoxxieHHne B pa3aryHbIX HH(YOPMAIIMOHHBIX HCTOYHHUKAX IIPUMEPOB
XUMHUKO-T€XHOJorn4eckoro npouecca. Kiaccupukanysi XuMIUUeCKUX peaKiuii.
Tema 2.2 CopaepxxaHue y4yeOHOIro MaTepuasa 8 OK 1-9
I'omorenHsie u 1 | Obue 0coOeHHOCTH reTepOreHHbIX MPOLeccoB. I eTeporeHHbIe MPOLECCH B CUCTEME I'a3 -TBEP0e IIK 1.3
reTepOoreHHbIE Te10. OCHOBHBIE CTAJMU T€TEPOTr€HHBIX IPOIECCOB K 1.4
XHUMHKO- 2 | [TpombItieHHBIH KaTann3. MexaHu3M JIeHCTBHS KaTan3aTopoB. [ OMOT€HHBIN U TeTepOTCHHBIN IK 2.2
TE€XHOJIOTHYECKHE karanu3. [[pomMbluIeHHOE HCITOJIB30BAHNE IIK'3.1
IIPOLIECCHI B Tom unciie, NPAKTHYECKUX 3aHATHH 4 1K' 3.2




1 | [I3Ne3 O6ocHOBaHME BBIOOpA KaTaau3aTopa AJisi KOHKPETHOI0 XMMHUKO- TEXHOJIOTMYECKOT0 Mpoliecca

I1K 3.3

2 | TI3Ne4 Pacuer KOHCTaHTHI PABHOBECHUSI M CKOPOCTH PEAKITUH IS 3aJAHHBIX YCIIOBUI IIK 4.1
CamocTosiTe/IbHast paboTa 00y4alomMxCcs 3 IIK 4.2
TemaTuka ToManIHUX 3aJaHUM:
OdopmieHue TpaKTUIECKONH padOThI
Pabora ¢ onopueiMu KoHcTIeKTaMu. [1o160p mapaMeTpoB XUMHUKO — TEXHOJIOTHYECKOTO Mpolecca
o0ecrneynBaroIuX MaKCUMaIbHBIN BBIXOJ] TOTOBOI'O MPOJIYyKTa
Tema 2.3 ConeprxkaHue y4e0HOro Marepuasa 4 OK
OcHOBHBIE 1 | XuMuyeckue peakTopbl U UX KiIacCU(UKAIHS M0 XapaKTepy CMEIIMBAHUS IIK 1.4
XapaKTCPUCTHUKH 2 | OcoOeHHOCTH PEaKTOPOB C UCIIOIB30BaHUEM TBEP/IBIX KaTaIM3aTOPOB B CTAIIMOHAPHOM U B3BEUICHHOM IIK 3.3
peaKTopoB coctosHusx Knaccudukanus peakTopoB 1o 0JIBOJ1y U OTBOJY TEILUIOTHI. '
CamocrosiTeibHasA padoTa 00y4Yalommxcst 4
TeMmaTuka qOMAaIlIHUX 3aIaHUN: [IK 4.3
DJeMeHTHI TEXHOJIOTHYECKOTO pacyeTa peakTopoB. MzyueHue BpIOOpa KOHCTPYKIIUU PEaKTOpa st
KOHKPETHOI'0 XMMHUKO- TEXHOJIOTHUECKOro Iporecca. M3yueHne MeToIuKu pacuera MaTepuaibHOro U
TETUIOBOTO Oananca peaktopa. O3HaKOMIIEHHE C 3CKH3aMH PEAKTOpa C yKa3aHHEM HaIpaBJICHUS JIBHKCHHUS
MaTepHAIbHBIX U SHEPreTHUECKUX OTOKOB.
PA3JIEJI 3 XMMUNKO-TEXHOJIOITMYECKME CUCTEMBI
Tema 3.1 Copepxanue y4eOHOIro MaTepuasa 8 OK 1-9
Turnbl XUuMHKO- 1 | OcHOBHBIEC TUITBI XUMUKO-TEXHOJOTUYECKUX CUCTEM U UX OCOOCHHOCTH K 1.1
TEXHOJIOTMYECKUX | 2 | DOpMUPOBAHUE TEXHONOTMYECKUX CXEM HA OCHOBE CHCTEMHOTO aHAIIM3a 1K 1.2
cucreMm B ToM umcie, NPAKTHYECKHX 3AHATHI 4 MK 2.1
1 | II3Ne5 Onucanue nmpeayioKeHHOM anmapaTypHOH TEXHOJIOTUUECKONW CXEMBI ¢ 00BSI3KOH OCHOBHBIX 1K' 2.2
PEaKIMOHHBIX allapaToB K 3.1
2 | I[I3Ne 6060cHOBaHNE HANIPABJICHUS ABIKEHHS] MaTEPHAIBHBIX M TETUIOBBIX TOTOKOB 1K 3.2
CamocrosiTeibHas padoTa 00y4alOIMXCs 3 K 4.1
TemaTnka qoManIHuX 3aJaHul. 11K 4.2
OdopmiieHne NpakTHYECKOW pabOThI TIK 4.3
dopMHpOBaHUE TEXHOJIOTUIECKAX CXEM Ha OCHOBE CHCTEMHOTO aHaJIHM3a
PaboTa ¢ onopHbIMH KOHCIIEKTaMH
Tema 3.2 Copepxxanue y4eOHOIro MaTepuaJa 10 OK 1-9
[IpousBoacTBO 1 | [Ipou3BoACTBO CEpHOI KHCIIOTHI. K 1.1
OCHOBHBIX 2 | Ilpon3BoACTBO aMMHaKa. [IK 1.2
IIPOJYKTOB 3 | [Ipon3BoACTBO a30THOM KUCIOTHI K 1.3




HEOpPraHU4YecKoro | B Tom ymciie, MpaKTHYECKUX 3aHATHI 4 K 2.1
cunresa (HoSO4, | 1 | Beibop u o6ocHoBanue criocoba nonyuenus H,SO4,NH3, HNO; [IK 2.2
NHs, HNO3) 2 | OGocHOBaHKE BIOOPAa XMMHKO-TEXHOJIOTHUYECKON CUCTEMBI C YU€TOM PECypCco- U IHEprocOeperaronmx IIK 3.1
TEXHOJIOTHI K 3.2
CamocTrosiTe/ibHasi padoTa 00y4YarOIIHXCS 4 1K 4.3
Temaruka TOMAaIIHUX 3aJaHUI:
Pabora ¢ onopabiMu KoHcnieKTamu. OOOCHOBaHUE BBIOOPA XUMHKO-TEXHOJOTHYECKOW CUCTEMBI C YY€TOM
pecypco- u dHeprocOeperarommx TexHonoruii. KpaTkoe omucaHue anmapaTypHOW TEXHOJIOTHYECKON
cxeMbl. OOOCHOBaHWE BBIOOpPA KOHCTPYKIIMM PEAKIIMOHHOTO anmapara. BhIMoJHEHHE YIPOIIEHHOTO
yeprexa peaKlIMOHHOTO anmapara.
IIpomesKyTOYHAS aTTEeCTALMSA
BCET'O 60




3 YCJOBUS PEAJIM3AIIMM TIPOTPAMMBI YUEBHOW
JACHUTILIAHBI

3.1 lnsa peanu3anuv NporpaMMmbl yuyeOHOW JUCHUIIMHBI JOJLKHBI OBITH
NpeaycMOTPEeHbI CJIeyIolue clieunalbHble MOMeleHUs :

JlaGoparopust «OO0IIeil TEXHOJOTHH CHJIMKATOB W TE€XHOJIOTHH IIPOM3BOJICTBA
TYTOIUIABKUX HEMETAJUIMYECKUX M CHUJIMKATHBIX MaTE€pUalIOB U  HU3JCIIHI,
OCHAIIIEHHBIN 000pyJI0BaHHEM: paboyue MecTa MpenojiaBaTesisi U 00y4aroIuXcs,
HarJIsiAHbIE TOCOOUSI (CXEMBI, TUarpaMMBbl, TAOIUIbI, MIAKATHI U T.I1.), TEXHUYECKUMU
cpenctBaMu  OOy4eHHS: MYJIBTUMEIUWHBIA  MPOEKTOp, DOKpaH, MPE3CHTAINH,
BUJICO(UITBMBI.

3.2. MapopMmaniuoHHOEe 0OecnedeHHEe peaTu3auy NpPOorpaMmMbl

Jist  peanuzanuu  mporpamMmbl - OuOaMoTeuHbll  (GoHA —00pazoBaTeNbHOMN
OpraHu3allid JOJDKEH HMMETh IEeYaTHBIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelIbHbIC U
WHOOPMAIIMOHHBIE  PECypChl,  PEKOMEHAYEeMbIX  JUIS  HCIOJb30BaHUS B
o0pa30BaTeIbHOM IpoLiecce

3.2.1 IleuaTHbIEe H3TaAHUS
OCHOBHBIC HCTOYHUKH:

1. MocksnueB HO.A. Teopernueckue OCHOBBI XMMHYECKOM TEXHOJIOTHHU.
Yuyebnoe mocodue gns  cryn.  CIIO/FO.A.MocksuueB, A.K.I'puropesuuy,
O.C.IlaBnoB.-M.: U3natensckuil eHTp «Akagemusi», 2015.-272 c.

3.2.2 DjieKTpOHHbIE U3aHUs (3JEKTPOHHbIE PeCYPChl)

1. kniga.rwKaurm 31615
2. knigafund.ruybooks/43093



4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOU

JCHOUTIIAHBI

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToanl OLIEHKH

3HATh:
— TEOPETUYECKHE OCHOBBI
busznyecKkux, GU3NKO-XUMUYECKUX U
XUMUYECKUX TPOLIECCOB,;

OCHOBHBIE TTOJIO’KEHUS
TEOPUH XUMHUYECKOTO CTPOCHUS
BEILIECTB;

OCHOBHBIE TTOHSTHS U 3aKOHBI
bu3HYeCcKOi XUMHUN 1 XUMUYECKOM
TEPMOJUHAMUKY;

OCHOBHBIE THITBI,
KOHCTPYKTHUBHBIE OCOOCHHOCTHU H
OPUHIUT PaOOTHI TEXHOJIOTUYECKOTO
000pyI0BaHUs TIPOU3BOJICTBA;
OCHOBBI TETIJIOTEXHUKH,
TEIJIONepeiauu, BHITAPUBAHHUS.
TEXHOJOTUYECKUE CUCTEMBI
OCHOBHBIX XUMHYECKHX
MPOM3BOJICTB U MX allllapaTypHOe
odopmiieHHE.

yMeTb:

BBINIOJIHATH MAaTEpUAIIbHBIE U
DHEPreTUYECKUE PACUETHI
TEXHOJIOTUYECKUX MOKa3aTesen
XUMHYECKHUX IIPOU3BOCTB;
OTIpENIEIIATh ONTUMAJIbHBIE
YCIIOBUS IIPOBEIEHUSI XMMUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB;
COCTaBJIATH U JEaTh
OIMCAHUE TEXHOJIOTNYECKUX CXEM
XUMHYECKHUX IPOLIECCOB;
000CHOBBIBATBH 11€7€CO00PA3HOCTD
BBIOPAHHOW TEXHOJIOTUYECKOM
CXEMBbI U KOHCTPYKIIUHN
000pyIOBaHUSI.

JleMoOHCTpanus MOHUMaHUs
TIOJIOKCHHS TEOPHU
XHUMHAYECKOTO CTPOCHUS
BEIIIECTB, OCHOBHBIX TIOHSITHIA
Y 3aKOHOB (PU3UYECKOM
XUMHU 1 XUMHYECKOU
TEPMOIMHAMUKHU

AHanu3 paboThl
CYIIECTBYIOILETO arapara,
YCTAaHOBKH Ha
CYIIECTBYIOIIEM
MIPOU3BOJICTBE HIIH MPH
MPOEKTUPOBAHUN HOBOTO
JleMOHCTpalust 3HAHUS
KOHCTPYKTHUBHBIX
0COOEHHOCTEH pabOThI
o0opyIoBaHUS
TEXHOJIOTUYECKOTO
MIPOU3BOJICTBA
JleMOHCTpalus 3HAHUSI
0COOCHHOCTH U MPUHIIMIIA
paboThI 060pyIOBaHUS
CocraBienue 1 000CHOBaHUE
TEXHOJIOTUYECKUX CXEM
MIPOU3BOJICTBA, U UX
OTMCaHUE U YKa3aHHEM
OCHOBHOT'O 000py10BaHUs

OueHka npernojaBarens
PE3yJIbTaTOB BBHIIIOJIHEHUS U
3aIUTHI TPAKTUIECKIX
paboT Mo ATaANOHY.
OueHka npernojaBarens
MUCbMEHHOU PaboTHI MO
JTAJIOHY.

Hurepnperanus
HaOJII0ICHUH 32 X00M
JTUCKYCCHUU, POJIEBBIX UTD,
MO3TOBOTO IITypMa TI0
aHaIIN3y
IPOU3BOJICTBEHHBIX
CUTYaLHil.

OrueHka mpernoaBartens
pe3yIbTaTOB YCTHBIX
OTBETOB U MIMCHbMECHHBIX
paboT 1o 3TaNoHY U
oOpasiry.
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