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1. llesn 1 3a72a4M OCBOEHHUS U CIUIIINHBI

Llenb NUCHMIUIMHBL: W3y4YE€HHE KPHUTEPUEB OIECHKH 3()()EKTHBHOCTH TPOM3BOACTBA, OOIIMX
3aKOHOMEPHOCTEN XUMHMUYECKHUX IIPOLECCOB, INPOMBIIIICHHBI KaTalu3 U XUMHUYECKHE PEaKTOpPHI.
[IpoextupoBanue xumuko-rexnosnornyeckux cucreM (XTC), crpykryper XTC, cbpbeBOM U
sHepreruyeckoil noacuctemsl XTC.

3agaun QTUCIIUATIINHEL:

- pacuMpeHue Kpyro3opa OyayImux 6akaaaBpoB B 001aCTH XMMUYECKOT'O IPOU3BOJICTBA;

- YMEHHE CBOOOJHO OpHUEHTHPOBATHbCS B OpPraHU3alUM MPOIECCOB XMMUYECKOTO IMPOU3BOCTBA,
IIPOMBILIUIEHHOTO ~ KaTaju3a, XUMHWUYECKUX PEAKTOPOB M OCHOBHBIX MAaTEMAaTHYECKUX MOJENeH
MIPOLIECCOB B XMMUYECKUX PEAKTOPAX;

- U3y4YECHHE IPOMBIIUIEHHOCTH TSKEIOI0 OPraHNYECKOr0 M HEOPraHMYECKOT0 CUHTE3A.

2. MecTo gucuumiaunsl B crpykrype OIIOII BO

JlucuumuiiHa OTHOCUTCS K JUCHUIUIMHAM 00s13aTeIbHOM YacTH y4eOHOTO IJIaHa.

Heo0XomuMBbIMU YCITOBUSIME [UISI OCBOSHHSI TUCIIATUTHHBI SIBIISTFOTCSL:

3HaHue:!

- (hM3UYECKHNX 3aKOHOB XUMHUH U MAaTEMAaTHKH TIPH PEIICHUH MPAKTUIESCKHX 3a/1a4;

- MaTeMaTU4YeCKHX METOAOB Ui ONMCAHMs, aHAJIN3a, TEOPETUYECKOI0 M 3KCIEPUMEHTAILHOTO
WCCIICZIOBAaHUSI M MOJCITUPOBAHHUS (PU3MUECKUX M XUMHUYECKHUX CHUCTEM, SBICHHHA M IPOIECCOB,
UCIOJIb30BAaHUS B 00YUEHUH U MTPO(HECCHOHATBHOMN 1EATEIbHOCTH;

- TEXHOJIOTUYECKHUX CXEM, armapaTypHOro opOpMIICHHS M MPHHIIUIIOB pabOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUS;

- croco0oB pacuy€Tra OCHOBHBIX XapaKTEPUCTUK XHMHUYECKOIro Ipolecca, crnocodbl BbIOOpa
palMOHAIBHBIX CXEM MPOHU3BO/ICTBA;

- METOJOB TIIOCTPOCHHUS OMIHPHYECKUX ¥  (U3UKO-XUMHUECKHUX MOJAETeH XHUMHUKO-
TEXHOJIOTUYECKUX MTPOLECCOB.

Ymenue:

- IPUMEHSATH (PU3MUYECKUE 3aKOHBI XMMUU U MATEMAaTUKHU TPU PEIIEHUH MPAKTUYECKUX 3aa4.

- TIPUMEHATH MaTeMaTWYeCKWe METONbl ISl OINWCAHWs, aHaINW3a, TEOPETHYECKOTO U
HKCHEPUMEHTAIBHOTO UCCIEI0BaHUS U MOJICTHPOBAHUS (PU3NYECKHX U XMMUYECKHX CHCTEM, SIBJICHUH
Y TIPOIIECCOB, MCIIOJIb30BaHMs B 00yUYEeHUH U TIPOPECCHOHATBHOM NesTeTbHOCTH,

- pa3pabaTbIBaTh TEXHOJIOTHUECKUE CXEMBI, alnapaTypHoe opopMIIeHHE MTpoliecca;

- pa3bupaThcs B MPUHIIUTIAX PaOOTHI TEXHOJIOTHYECKOTO 000pY0BaHUS;

- paccYUTHIBATh OCHOBHBIE XapaKTEPUCTUKH XUMHUUYECKOTO MPoliecca U BbIOUPATh PallMOHAIBHYIO
CXeMy MPOU3BOJICTBA;

- TPUMEHSATh METOJbI TOCTPOEHUS IMIHUPUYECKUX U (PUIUKO-XUMUYECKUX MOJeNeld XUMHKO-
TEXHOJIOTHYECKUX MTPOIECCOB.

Bnanenue:

- IPUMEHSATH (PU3HUYECKUE 3aKOHBI XMMUW M MaTEMAaTUKU TIPU PEIICHUH MPAKTHUECKUX 3a]1ad;

- TpPUMEHSTh MaTeMaTHMYeCKhe METOAbl JJs ONHCAaHMs, aHallu3a, TEOPEeTHUYECKOTo U
HKCIEPUMEHTAIBHOTO UCCIIEIOBAHHUS U MOJICTHPOBAHUS (PU3NYECKUX U XUMUYECKHX CHCTEM, SIBJICHUH
Y TIPOIIECCOB, UCIIONIB30BaHUs B 00yUYE€HUHU U MPOPECCHOHANBHOMN 1eATeIbHOCTH;

- METOJIaMH Pa3pabOTKU TEXHOJIOTUYECKHX CXEM, allapaTypHOTO 0(hOpMIICHUS;

- 3HAHUSIMH O TPUHIIUIIAX PabOTHI TEXHOJIOTUYECKOTO 000PYI0BaHUS;

- 3HAHUSAMHU O CIIOCO0axX pacdy€ra OCHOBHBIX XapaKTEPUCTHK XHMMHUYECKOTO Mpoliecca, crocodax
BbIOOpA pallMOHANBHBIX CXEM MPOU3BOJICTBA;

- METOJaMH IIOCTPOSHHS] AMIHUPHUECKUX ¢  (U3UKO-XUMHUECKUX MOJAENeH XHUMHUKO-
TEXHOJIOTHUECKHUX MPOIIECCOB.

ConepkaHue AMCUUIUIMHBI SIBISIETCS JIOTHYECKMM TPOJOJDKCHHUEM COACP)KaHUS TUCIHUILINH
Heoprannueckas xumusi, Oprannyeckas XUMHsL.



3. Pe3yabTarhl 00yueHHs 1O JUCHHUIIIMHE

[Tporecc u3yueHust IUCIMIUIMHBI HAIIpaBJeH Ha (OPMUPOBAHUE CIIETYIOIUX KOMITETECHIIHIA:

Taomuma 3.1

KOI[ 1 HAUMCHOBAHUEC

Kon n naumeHoBaHueE
HMHJUKATOpa JOCTHKEHUS

KO,I[ 1 HAMMCHOBAHUC pE3yJibTaTa 06yquI/m

KOMITETEHIIUU xommerer (FIK) 10 TUCLUIIINHE
3Harh: 31 ¢usnyeckue 3aKOHBI XUMHH H
MaTEeMaTUKH TIPH PEIIEHUH TMPAKTHIECKUX
OIIK-2.2 TlpumeHsieT HaBBIKM | 33134
HCIIOJIb30BaHUs 3HaHUU | YMeTh: Y1 mpUMeHATh (PU3HUYECKUE 3aKOHBI
(M3MYEeCKNX 3aKOHOB, XUMUU W | XUMHU H MaTeMaTHKA TpU  pEIIeHUH
MaTeMaTHKH TpH  PEUICHWH | MPAKTHYECKUX 3a]ad
MIPaKTUYECKUX 3a/a4. Bnamets: Bl mnpumeHenuem Qu3nUecKHX
3aKOHOB XHMHMHM M  MaTeMaTHKd MpH
pELICHUH NPAKTUYECKUX 3a1a4
3HaTh: 32 MareMaTH4YeCKHEe METOABI IS
ONMCaHUs, aHalu3a, TEOPEeTUYECKOro H
SKCIEPUMEHTAJIBHOTO  HUCCJIENOBAaHUA U
OIIK-2. Criocoben MOJIETUPOBAHNS (PU3NIECKUX M XUMUYIECKIX
HCIIOJIb30BaTh CHUCTEM, SIBIICHUH u MIPOLIECCOB,
MaTeMaTU4YeCcKue, HCIIONb30BaHUS B o0ydeHuun u
(uznueckue, ¢usuko- | OIIK-2.3 Ucnone3yer | NpodecCHOHAIFHON NesITEIbHOCTH.
XUMUYECKHE, XHMUYCCKHE | MaTeMaTHYeCKUW ammapar il | YMeTh: Y2 TpUMEHITh MaTeMaTHYeCKUe
MCETOAbI U1 PCHICHUA 3a4a4 | OIIMCAHUs, aHau3a, | METObI 1A onucaHus, aHaun3a,
poecCHOHANBHOM TEOPETHIECKOTO U | TEOPETUYECKOTO U  3KCIIEPUMEHTAIBHOTO
ACATCIIBHOCTH 9KCIIEPUMEHTAIBHOT' O HCCJICTOBAHU " MOJEITUPOBAHUSA
WCCIIEJIOBAHUS U | GU3NYECKMX W XUMHUYECKHUX  CHUCTEM,
MOJICIMPOBaHUs (DU3MUYECKUX U | SBJICHHWI W TMPOILECCOB, HWCIOJIH30BAHHUS B
XUMHYECKUX CHCTEM, SIBJICHUIA U | 00y4eHUN u po¢hecCHOHAITBHOM
MIPOLIECCOB, HCIIONB30BAHUSA B | JESITEIHHOCTH.
0o0y4eHnu U npodeccuoHanbHON | Bramers: B2 MIPUMEHEHUEM
JIEATEIBbHOCTH. MaTE€MaTUYECKUX METOJOB [Jisl OINMCAHMS,
aHaIn3a, TEOPETHYECKOTO u
3KCIIEPUMEHTAIBHOTO  HMCCIEAOBAaHUSI U
MOJICITUPOBAHUS (PU3NUECKUX M XUMUYCCKUX
CHUCTEM, SIBIICHUM u MIPOLIECCOB,
HCII0JIb30BAHUS B o0ydeHun u
npoQecCHOHAIBHOH JIeSITeTIbHOCTH.
3Hatb: 33  TEXHOJOTHYECKHUE  CXEMBI,
anmapaTypHoe OoQopMIIEHHE W TPHHIUIIBI
OIIK-4. Crocoben paboThl TEXHOJOTUYECKOTO 000PY IOBAHHUS
o0ecreunBaTh TMPOBEACHUE OIK-4.1 Obnaxaer 3HAHHAMH YmMmeTs: v3 pa3pabaTeIBaTh
TEXHOJOTUYECKOT O TEXHOJIOTUYECKHUE CXEMBI, aIapaTypHOe
TEXHOJIOTHYECKUX CXEM,
npouecca, HCIIOJIb30BaTh odopMIIeHUE TIpoIecca. YMETh pa3oupaThes
TEXHUYECKHE CPEeACTBA JUIS anmapaTypHOro. 0GopMICHIA 1 B NpUHOUNAX pabOThl TEXHOJOTUYECKOTO
MPUHLUIIOB paboTsl
KOHTPOJIA MAPAMETPOB | o HYECKOIO 000pyOBaHHS
TEXHOJOTUYECKOT O Brmagers: B3  wmeromamm  pa3paboTku
N o0opyoBaHusl.
Ipolecca, CBOMCTB CBIPbS H TEXHOJIOTUYECKUX CXEM, allapaTypHOro
rOTOBOM MPOAYKIIHNH, opopmiieHus.  Bmameth  3HaHWUSAMH O
OCYLUECTBJISITh  U3MEHEHHUE MPUHIMIAX  PabOTHl  TEXHOJOTHYECKOTO
rmapamMeTpoB 00opyIoBaHUS
TEXHOJIOTHYEeCKOro mpouecca | OINK-4.3 PaccuuteiBaer | 3HaTh: 34 cmocoObl pacyéra OCHOBHBIX
IpY  HM3MEHEHHU CBOWCTB | OCHOBHBIC XapaKTEPUCTUKU | XapaKTEPUCTUK  XUMHUYECKOrO IMpolecca,
CBIpbA XMMHYECKOTO  Mpollecca | | CIOCOOBI  BBIOOpAa PAaLMOHAIBHBIX  CXEM
BEIOHpATH palroHaIbHYI0 | IPOM3BOJICTBA
CXEMy IIPOU3BOJICTBA. YMmers: Y4  paccudThIBaTh  OCHOBHBIE




XapaKTePUCTUKH XUMHYECKOTro Ipolecca U
BBIOMpATh PalOHAIBHYIO CXeMy
MIPOU3BOJCTBA

Bnagers: B4 3HanusaMu o cocobax pacuéra
OCHOBHBIX XapaKTEPUCTHK  XUMHUYECKOTO
npoliecca, crnocodax BhIOOpa paliOHATbHBIX
CXEM MPOU3BOJICTBA

OIIK-4.4 TIlpumenHsieT MeTOIBI
MOCTPOEHUSI OMIHUPUYECKUX U
(U3UKO-XUMHUYECKUX  MOAeIer

3HaTh: 35 METOIbI MIOCTPOEHUS
SMITHPUIECKUX M (U3HKO-XUMHUICCKUX
MOJIeJIei XUMHKO-TEXHOJIOTHYECKUX
MPOLIECCOB

YMeTh: Y5 NpUMEHSTh METOJIbI MTOCTPOCHUS
OMITUPUYCCKUX u (i)I/ISI/IKO-XI/IMI/IT-IeCKI/IX

MOILCHCﬁ XUMHKO-TCXHOJIOTHYECCKUX
XUMHKO-TEXHOJIOTUIECKIX
MPOLIECCOB
MIPOILIECCOB.
Bnagetrs: BS  mMeTomamMu  MOCTpOEHUS
OMITUPHUYCCKUX u (i)I/ISI/IKO-XI/IMI/IT-IeCKI/IX
MOILCHCﬁ XUMHKO-TCXHOJOTHYECCKUX
MPOLIECCOB

4, O0beM IUCHUILINHDBI

OO0mmi 00beM AUCHUILIMHEI COCTABIIAET 4 3aueTHBIX equHulibl, 144 gaca.

Tabnuua 4.1.
AyIHTOpHBIC 3aHATHA/KOHTAKTHAS
Kypc/ YAHTOP dopma
Dopma paboTa, yac. CamocrosTenpHas
cemec KoHTpounb, 4ac. | mpOMeXyTOYHO
00ydeHust [paktnueckn |JlaGoparopueie| pabora, yac. <
Tp Jlexun ¥ atTecTanuu
€ 3aHATHUS 3aHATHUS
3a4eT, KypcoBast
ouHas 213 34 34 - 76 - > VP
pabota
3a4eT, KypcoBast
saoumas | 3/5 10 6 - 124 4 > VP
pabota

5. CTpyKTypa u coJep:KaHue TUCHHUILINHBI

5.1. CtpykTypa TUCHUTUTUHBI

Ounas dpopma o0yuenusi (ODPO)

Tabmmma 5.1.1

CrpyKTypa TUCIHUIUTHHBL AyﬂHTOpI::ZS SAFATIH
Ne Hom CPC, Beero, Kox MJIK | OmueHounble cpeacTBa
n/n ep HaumenoBanue qac gac.
JL IIp. JIab.
pasze paszena
1a
Knaccudukanus u . .
1 1 OCHOBHBIE 4 1 - 7 OIIK-2.3 y(cl_TIHI;[I:O?;eI;{OPSeJ\{') !
xapakrepucTiuku XTII P
IR orkas | Yt )
2 2 Peaxtopa XTII 10 it
VYernsiit onpoc Ne 1
- 4 - OIIK-2.2
(ITpunoxenue 1)
6 ) ) OIK-2.3 VYernsiit onpoc Ne 1
Knaccudukarms (ITpunoxenue 1)
3 3 15 "
XTC. CeippeBas 0aza VYerasrit onpoc Ne 1
- 6 - OIIK-4.4
(ITpunoxxenue 1)
VYeraerit onpoc Ne 2
4 4 cHep ?{Pé;;iicc?;zm 6 15 OlK-4.1 (ITpunoxenwue 1)
P - 7 - OIIK-4.3 [TpakTryeckas




pacueTHas paboTa
Nel (ITpunoxkenne
3)
6 i i OINK-4.1 VYcerabrit onpoc Ne 3
(ITpunoxxenue 1)
IIpoussoxcreo IIpakTuyeckas
5 5 A30THOM KHCJIOTHI 2 15 0
i 7 i OIK-4.3 | PacuerHas padora
Ne2 (ITpunoxenne
3)
4 ) ) OIK-4.1 VYcraslii onpoc Ne 2
(ITpunoxenue 1)
IIponecchr IIpakTuyeckas
6 6 KOKCOBaHUS 2 1 0
) 5 ) OIK-4.3 | PacuerHas pabora
Ne3 (ITpmoxenne
3)
4 ) ) OIK-4.1 Vernsiit onpoc Ne 3
7 7 DIIEKTPOXUMHUUECKHE 5 10 (ITpunoxenue 1)
IIPOLIECCHI ) 4 OIK-4.3 Vernsiit onpoc Ne 3
' (ITpunoxenue 1)
) ) ) Kypcogas pabdora
8 | Kypcosas pabora 25 25 (Mpriosenne 2)
9 | 3auer ) ) ) 36 36 Bormpocsl k 3auety
(ITpunoxxenue 4)
Uroro: | 34 34 - 76 144
3aounas ¢popma odyuenus (3P0)
Tabmuna 5.1.2
P —— AyIUTOpHBIE 3aHSTHS,
Ne PYKTYpa et qac CPC, | Bcero, Ko MJIK OlLieHOYHbBIE
/n Howmep HaumeHnoBanue 1 Tlp. 146, qac Jac. CpeAcTBa
paszena paszzena
Knaccudurkanms
1 1 u OCHOBHBIE 1 05 ) 17 185 OIK-2.3 VYerubiit onpoc Ne
XapaKTEePUCTHKHI 1 (ITpunoxenue 1)
XTII
Yerubiii onpoc Ne
OTIK-2.3 1 (ITpunoxxenue 1)
2 2 Peaxropa XTIT 1 1 - 10 12 >
OITK-2.2 VYernslil onpoc Ne
) 1 (ITpunoxxkenue 1)
Kraccudukarms OIlK-2.3 ly (CI;HI;IIJI;IO(:;GI;O:GJT))
3 3 XTC. CuipoeBas | 1 1 - 7 9 prin
6asa OIIK-4.4 YcTHbIi onpoc Ne
' 1 (ITpunoxenwue 1)
VYcrasii onpoc Ne
OlK-4.1 2 (ITpunoxenwue 1)
© 1 oot | 2] 1| 0 |10 ] 13 paceeruin pagora
OTK-4.3 Nel (ITpunoxxenne
3)
VYernslil onpoc Ne
OlK-4.1 3 (ITpunoxenwue 1)
s | s [immeeme o w0 | o1
OINK-4.3 | Pactcrnasi pabor
No2 (ITpunosxeHue
3)
Yerubiii onpoc Ne
OTK-4.1 2 (ITlpunoxenwue 1)
6 16| covconmn 2| 1 ) - |10 13 wevomin padora
onk-43 | P P
Ne3 (TTpunoxxenne
3)
7 7 DNeKTpOXUMHYEC 1 0,5 - 10 115 OIlK-4.1 Ycrasiii onpoc Ne




KHE TIPOIIECCHI 3 (Ilpunoxkenue 1)

Ycrasiii onpoc Ne
OIIK-4.3 3 (ITIpunoxxenne 1)

Kypcogas pabora

8 Kypcosas pa6ota - - - 50 50 (Tproserie 2)
- - - Bomnpocs! k 3a4ety
° saer 4 4 (ITpunoxeHnue 4)
Wroro: | 10 6 - 128 144

OuHo-3a04yHast popma odyuenus (O3PO)
He peanmsyercs.

5.2. ConeprkaHue TUCHUTUIIUHBI

5.2.1. Coneprkanue pa3aeioB IUCHUIUIMHEIL.

Paznen 1. Kiaccuguxanust XMMUKO-TEXHOIOTMYECKUX IpoLieccoB. PaBHOBECHE B TEXHOJIOIMYECKHX
mporieccax. CKOpPOCTh TEXHOJIOTMYECKHX TporieccoB. CrmocoObl yBETUYEHHS CKOPOCTH TpoIlecca.
Texnonornueckue cxemsl. [IpoekTHpOBaHME XMMHMYECKHX IPOM3BOACTB M MOJEIUPOBAHUE XHMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB.

Paznen 2. Mognenu uueanpHbIX PEaKTOPOB BBITECHEHMSI, CMELIECHUS, NEPUOJUYECKOrO JEHCTBHUS.
CpaBHeHHME XapaKTEpUCTUK PEAKTOPOB BBITECHEHMS, CMELIEHHUS U IEPUOJUYECKOro JEHCTBUSL.
TemnepaTypHblii peXUM peakTopoB. YCTOWYMBOCTH paboThl peakTopoB. MarepuanbHblii  OanaHc
XMUMUYECKUX PEaKIHi U ero xapakrepuctuka. OCHOBBI TOMOT€HHOro Katanusa. HykineopunbHbli kaTanus.
Kunernka peakuuii HykiaeouinbHOro kataiausza. KUCIOTHO-OCHOBHBIM M 3NIEKTPO(GMIBHBIA KaTalus.
MertamnokomIuiekcHbId KaTanu3. Pa3zpabotka u co3manue xumuKo-TexHojormueckux cucrteM (XTC).
OCHOBHBIE MOHATHS ¥ IPUHLMIIBI CUCTEMHOTO Noaxo1a. OcHoBHbIE ATanbl cozganus XTC.

Paznen 3. Knaccuduxammsa mopenet XTC. 3amaum ananmmza, cunTe3a u ontummsanmu XTC.
CeipbeBast 0aza XMMHYECKOW INPOMBIIUIEHHOCTH. PaloHalbHOE M KOMIUIEKCHOE MCIOJIB30BAaHHUE
ChIpbEBBIX  pecypcoB. IlpuHimmel oOoramieHuss CbIpba. OHepreTudeckas 0a3a  XUMHUYECKOU
MPOMBIIIIEHHOCTH. OCHOBHBIE HAlpaBieHHs MOBBIIEHUS 3(P(HEKTUBHOCTH HCMOIB30BAHUS TOILUIMBHO-
SHEPreTUYECKUX PECYPCOB.

Pasznen 4. IlomydeHue cepHOW KHCIIOTBI: CBOICTBA, NPUMEHEHHE M CHOCOOBI IOTYYEHHMS.
[Ipon3BOACTBO ABYOKHCH CEpbl: MCTOUHHKH CBIPbsS, XUMHM3M M KHHETHKa Ipoliecca OOKUTa CEpPHOTO
Konuesnana. [leun npuMeHsieMble [T 00KUra CEpHOTO KOM4YeJaHa: yCTPOUCTBO, paboTa, MpeuMyIecTBa 1
HEIOCTaTKH Pa3IMYHbIX TUIIOB redei. [Ipor3BoACTBO ABYOKHCH Cepbl ITyTEM CXKUTaHUS CEPhI: YCTPOICTBO
u pabora meun. KOHTakTHBIM cHOCOO MPOM3BOJCTBA CEpPHOWM  KUCHOTHL [IpuHIMNManbHAas
TEXHOJIOTMYeCcKasi CXeMa IPOU3BOJICTBA CEPHOM KUCIIOThI KOHTAKTHBIM CIIOCOOOM.

Pasznen 5. Meroas! pukcanuu atMochepHoro azora. CrocoObl NOMyYeHUs] aMMHaKa U3 a30Ta BO3IyXa
KOHTaKTHBbIM MeTo/oM. CxeMa KaTaJMTUYeCKOro CHHTe3a aMMHaKa Ha MOpPHCTOM KaTtaimuzarope. Cxema
MPOMBIIIICHHOTO Croco0a cruHTe3a aMMHuaka. [Ipom3BOACTBO a30THOM KHCIOTHL. DPHU3MKO-XUMHYECKHUE
OCHOBBI TPOW3BOJICTBA a30THOM KHUCIOTHI. [Ipon3BoncTBO pazbaBieHHON a30THOM KucoThL. [lomyuenue
KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI.

Paznen 6. Xumuueckass nepepaborka tormBa. CoctaB M cBoWcTBa He(TH U TBEpPAbIX TOIUIUB.
KoxcoBanue kameHHbIX yriiei. [IpoyKThl KOKCOBaHMS M MX HCIIOIb30BaHUE. YCTPOMCTBO M paboTa
KOKCOBBbIX meuei. Pa3geneHune mpoayKTOB KOKCOBaHHUA. [lolykOKCOBaHME M Cyxasl TMEpPEroHKa yris
CJIQHIIEB U JIEpEBA.

Paznen 7. DnEeKTpOXMMHYECKHE TMPOILECCHl. JJIEKTPOIU3 PACIUIaBOB, IMPOU3BOJICTBO AIFOMUHUS.
DJeKTposN3 BOJHBIX pacTBOPOB. IIpon3BoACTBO X10pa U €1KOro HaTpa.




5.2.2. CopeprkaHue TUCLMIUIMHBI 10 BUJaM YUEOHbBIX 3aHSTHUIL.

JleKIMOHHbIE 3aHATHSA
Tab6muua 5.2.1

Ne | Homep paznena O0newm, yac.
n/m UCIIATLIINHEI OP0O | 390 | O30

Tema nexuun

Knaccudpukanuss ~ XMMHKO-TEXHOJIOTHYECKUX  TPOLIECCOB.
PaBHOBecHE B TEXHOJIOTHYECKHX TPOIIEcCaXx.

CxopocTh TEXHOJIOTUYECKUX MPOIECCOB. Crioco0b1
1 1 4 1 - YBEJIMUEHUS] CKOPOCTH Mpoliecca.

Texnonoruyeckue cxemsl. I[IpoekTUpOBaHHE XUMUYECKUX
MPOU3BOJACTB U MOJCIUPOBAHUE XUMUKO-TEXHOJIOTUYECKUX
MIPOLIECCOB.

Mopnenn wuAeanbHBIX PEaKTOPOB BHITECHEHUS, CMEIICHHUS,
MEPUOANYECKOTO IEUCTBUS.

CpaBHEHHE  XapaKTEpUCTUK  pPEAaKTOPOB  BBITECHEHMUS,
CMELIEHUS U EPUOANYECKOrO NEHCTBUS.

TemnepaTypHbBIil PEXUM PEAKTOPOB. YCTOHYUBOCTH PabOTHI
PEaKkToOpOB.

MartepuanbHBIT  OaJlaHC XUMHUYECKHX PEaKIuid H  ero
2 2 4 1 - XapaKTepUCTUKA.

OCHOBBI TOMOTEHHOTO Karanu3a. HykneounbHBIA KaTamus.
Kunernka peaknuii HyKJIeo(pHIBHOTO KaTamm3a. KHCIOTHO-
OCHOBHBII U AMEKTPOPHITBLHBIN KaTaJus.
MeTannoKOMIUIEKCHBIN KaTanus.

Pa3paboTka M co3gaHWe XUMUKO-TEXHOJOTHMYECKUX CHUCTEM
(XTC). OcHoBHBIE TOHATHS W TPUHIMIBI CHUCTEMHOTO
nojxozaa. OcHoBHble dTansl coznanus XTC.

Knaccuduranms monenert XTC. 3agaun ananuza, CHHTE3a U
ontumuzanuu X TC.

CrippeBad 6aza XUMUYECKON MPOMBILUIEHHOCTH.
PannonanpbHOE ¥ KOMIUIEKCHOE WCIOJIB30BAHUE CHIPHEBBIX
pecypcoB. [IpuHIMIE 00OTaneHNs! ChIPbS.

DHepreTrdeckas 0a3a  XHUMHYECCKOW  MPOMBITUICHHOCTH.
OCHOBHBIC  HamNpaBJiCHWsI  MOBBIMICHUS  3PPEKTUBHOCTH
UCIIOJIb30BAHUS TOIUIMBHO-9HEPTE€TUYECKUX PECYPCOB.

[lomyueHnue cepHO KHCIOTHI: CBOHCTBa, MpPHUMEHEHHE U
CrocoObl  mojiydeHus. I[IpOM3BOACTBO  JABYOKHCH  CEDBI:
WUCTOYHHMKH ChIPbs, XMMH3M M KHUHETHKa Mpoiiecca o0Xwura
CEPHOTO KOJYE/IaHa.

Ileun mnpuMeHsieMble I OOXKHra CEPHOrO KoOJYeaaHa:
4 4 6 2 - yCTpOWCTBO, paboTa, MPEMMYIIECTBA U  HEIOCTATKU
pa3nuuyHbBIX TUNOB Tneueld. [Ipom3BOACTBO JBYOKHCH cepbl
MyTeM C)KHTaHHSI CEPBI: YCTPOHCTBO U paboTa ImeyH.
KoHTakTHBIE cmOCOO TPOM3BOICTBA CEPHONM  KUCIOTHI.
[IpuHIMIIHAIbHAS TEXHOJIOIMYECKash CXeMa IPOM3BOJICTBA
CEPHOM KHCIIOTHI KOHTAKTHBIM CIIOCOOOM.

Meronpt  ¢dukcammm  atMocdepHoro  azora.  CrocoObl
MOJIYYCHISI aMMHaKa U3 a30Ta BO3yXa KOHTAKTHBEIM METOJIOM.
CxeMa KaTaTUTUYECKOrO CHHTE3a aMMHAaKa Ha MOPUCTOM
karanmm3arope. CxemMa MPOMBIIUIEHHOTO crocoba cHHTe3a
5 5 6 2 - aMMHaKa.

[IpousBoacTBO a30THOM  KHUCIOTHL. DU3NKO-XUMHUYECKUE
OCHOBBI IPOU3BOJCTBA a30THOM KHUCIOTHL. IIpon3BOACTBO

pasz0aBiIeHHOM a30THOMU KHUCJIOTBHI. ITonyuyenue
KOHLIEHTPUPOBAHHOM a30THON KHUCIIOTBHI.
6 6 4 2 - Xumuyeckast nepepabotka TtomnmBa. CocTaB M CBOMCTBA
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He(TH U TBEPIBIX TOILIMB.

KokcoBanne kamMeHHBIX yryied. ITpoayKThl KOKCOBaHUS M UX
UCIIOJIb30BaHKE. YCTPOHCTBO M paboTa KOKCOBBIX IEHYEH.
Paznenenne mnponmykToB KokcoBaHus. [lonykokcoBaHume u
cyXasi TIeperOHKa YIUIs CIaHLEB U JEPEBa.

OJEeKTPOXMMUYECKUE MPOLECChl. OJIEKTPONU3 PacIlIaBoOB,

7 7 4 1 - MIPOM3BOACTBO ATIOMUHUS. DJEKTPOJIU3 BOJHBIX PAacTBOPOB.
ITpon3BOACTBO XJIOpA U EIKOTO HATPA.
Htoro: 34 10 -
IIpakTnyeckue 3aHATHSI
Tabmmua 5.2.2
Ne | Howep pasniena Obpewm, gac. Tema MpakTHUECKOTO 3aHATHS
n/m guciumnesl | OO0 | 300 | O3P0 P
1 1-7 8 2 - DJIEMEHTHI PACYETOB XMMHUKO-TEXHOJIOTHIECKIX MPOIIECCOB
2 1-7 10 2 - MaccoBblii, 00b€MHBIN 1 MOJIBHBIN COCTaB
3 1-7 10 2 - XapaKTepUCTHKH Tra3oBbIX cMeceil
1-7 6 - - TenoBbIe pacueTbl XUMHUKO-TEXHOJOTHYECKHX MPOIECCOB
HToro: 34 6 -
JlabopaTtopHbie padoThI
Jlaboparopnbie pabOThl YI4EOHBIM IIJIAHOM HE MPEyCMOTPEHBI
CamocrosiTe/ibHasi padoTa CTy/IeHTa
Tabnuua 5.2.3
No Homep O6mbem, vac.
i pazzaena Tema Bug CPC
mucmumuns | OPO | 300 | 0300
YcerpolictBo u  paboTta meuei
ITonroroska K
1 2 17 - MBIICBUIHOTO 00XHra CEpHOTO
MPaKTUIECKUM 3aHATUSIM
KOJTYe/IaHa.
VYcerpoiictBo m paborta medei
IToaroroska K
2 2 10 - 0o0XHra CEepHOTro KOJIYeIaHa C
MPaKTUIECKUM 3aHATHUSIM
KUIISIIUM CJIOEM.
YcrpoiictBo u aboTa
P . P IToaroroska K
3 3 7 - (OpCyHOUHBIX Tevel oOxura
MPAKTUYCCKUM 3aHATHUSIM
CEpHOT'0 KOJIueaHa.
IMonykokcoBanue W cyxas
NEeperoHKa yriisi, CIAHIEB H
P yr, 10 IloaroroBka K
4 2 10 - JiepeBa. IIponyxTer
MPAKTUYECKUM 3aHATHUSIM
MOJTYKOKCOBaHHSI U ux
1-7 IpUMEHEHHE.
Turbel KOHTAKTHBIX AarlapaToB
okuciiennst SO, ONTUMAILHBIN
o ITonroroBka K
5 2 10 - TeMIepaTypHbIH pexumM
MPaKTUIECKUM 3aHATHIM
KOHTaKTHBIX  amnmaparoB  H
Coco0bl ero Mo IepKaHusI.
KonraktHoe okucnenune SO, B
SO3: paBHOBecue, paBHOBECHAs
6 5 10 CTETICHb npespanienus, | [lonroroska K
3aBUCHMOCTh KOHCTAHTHI | IPAKTUYCCKUM 3aHATHUIM
paBHOBECHS OT TEMIIEPaTypHl,
CKOPOCTh PEaKIIHH.
7 5 10 KonraktHoe oxucnenune SO: B | [loaroroska K
SO0s: KaTaJIN3aTOPbl, | NPAKTHUYECKUM 3aHSATHIM
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NpeuMynIiecTBa M HCAOCTATKU
Pa3IMYHBbIX THIIOB
KaTaJn3aTopoB, cTagnuu
Impouecca KaTajmia.

8 Kypcosas 25 50 - Pacuet kypcoBoii paboTh HOHFOTOF a K saumre
pabota KYpcoBO pabOThI
3auet 36 4 - - [Toaroroska Kk 3a4ety
HUroro: 76 128 - - -

5.2.3. [IlpenomaBaHue JAUCUUIUIMHBI BEAECTCA C NPUMEHEHHEM  CIEIYIOUIMX  BUIOB
00pa30BaTeNbHbIX TEXHOJIOTUIA:

- UnpopmayuoHno-KOMMYHUKAYUOHHbIE MEXHOJ02Ul, HANPABICHHBIE HA OBJAJCHHUE OOJIBIIUM
3amacoM 3HAHWM, 3allOMWHAHUE M CBOOOJHOE OMepupoBaHHWE HMH. VICmonb3yercss JEeKIHMOHHO-
MPE3CHTAIIMOHHBI  METOJ, CaMOCTOSITEIbHOE WM3YyYCHHE JIUTEpaTyphbl, TPUMEHEHHE HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH 1 CAMOCTOSITETILHOTO MOTIOTHEHHSI 3HAHHH.

- [Heamenvnocmuvle  NpaAKMuKo-opueHmMuUpo8aHuvie  MexXHONo2uu,  HalpaBlIE€HHblE  Ha
¢bopMupoBaHre cHCTeMbl NPOPECCHOHATBHBIX MPAKTHUYECKHX YMEHUM TpU  MPOBEACHUU
SKCTIICPUMEHTAIIBHBIX HCCIICIOBAHUN, OOECIEeUYNBAONIMX BO3MOXKHOCTh KAaue€CTBEHHO BBITIOJIHSITH
npodeccroHaNbHyI0 JesSTeNbHOCTD. Mcnonp3yeTcs ananus, cpaBHEHHUE METOIOB TPOBEACHUS (DU3HKO-
XUMUYECKHUX UCCIIEIOBAaHUM, BHIOOP METO/a, B 3aBUCUMOCTH OT 0OBEKTa MCCIEAOBAHUS B KOHKPETHOM
CUTYAaIlMH U €r0 NPaKTUYEeCKas peaan3alus.

- Pazsusarowue npobnemmno-opuenmuposanuvie mexrHonro2uu, HapapjieHHbIe Ha (GOPMUPOBAHHE U
pa3BUTHE MPOOIEMHOTO MBIIIJICHUS, MBICTUTEIFHOW aKTUBHOCTH, CIOCOOHOCTH MPOOJIIEMHO MBICTHUTD,
BUIECTh W (GOPMYIUPOBATh MPOOJEMBbI, BBIOMpATh CIIOCOOBI W CPEACTBA JJIA WX pEIICHUS.
Hcnonb3yrotes cleayomuye BHABI MPOOJIEMHOTO OOYyYEeHHs: OCBEIICHHE OCHOBHBIX MpoOiieM
M3y4yaeMOW JHUCIHUIUIMHBI Ha JICKIUAX, Y4YeOHBbIE JTUCKYCCHUU, KOJUICKTUBHAS MBICIUTEIIbHAS
JeSTeNIbHOCTh B TPYIINAaX MPH BBIOJIHEHUHU TIOMCKOBBIX J1a00paTOPHBIX PadoT.

- Jluunocmuo-opuenmupoganuvie mexrHonocuu ooOyyenus, oOecreyUBarOlIMe B XOJie y4eOHOro
mpolecca y4eT pas3IUYHbIX CIOCOOHOCTEH 0O0ydaeMbIX, CO3/laHHe HEOOXOAMMBIX YCIOBUN IS
Pa3BUTHS UX WHIUBUYyATBHBIX CIIOCOOHOCTEHN, Pa3BUTHE AKTUBHOCTH JTUYHOCTH B yUeOHOM TIpoliecce.
JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUU O0YUEHUS pEeaTn3ylOTCs B pe3yJbTaTe WHIANBUAYATHHOTO
0OIIIeHUs TIPEToIaBaTeNsl U CTY/ICHTa Ha KOHCYJIbTAIUSAX, TIPH TTOJATOTOBKE WHIUBHUIYaJbHBIX OTYETOB
o TabOPaTOPHBIM padOTaM U UX 3alUTE.

6. TemaTHka KypcoBBIX padoT

KypcoBbie paboThl MOMKHBI COOTBETCTBOBATh TEMAaTHKE AUCHMILIUHBI «OOmas XuMHuecKas
TEXHOJIOTHS» W BBHITIOJMHSIOTCS B BHJIE MUCBMEHHBIX pa0OT B COOTBETCTBHU C TEMaMU BBIIAHHBIMH
MpernoaBaTesIeM.

Tembl KypcOBbIX paloT:

- 3JIEMEHTHI PACYETOB XMMHUKO-TEXHOJIOTHUECKHUX MPOIECCOB — 1-as 4acTh;

- MaCCOBBIN, 00BEMHBIN K MOJILHBIA COCTaB — 2-asl 4acTh;

- XapaKTepUCTHKU Ta30BbIX cMecel — 3- 4acTb;

- TETJIOBBIE PACYEThl XUMUKO-TEXHOJIOTUIECKUX MTPOLIECCOB — 4-5 4acTh.

Pacyer maTepuanbpHOro 6anaHca : METOAMYECKHUE YKa3aHUS K BBIMOJIHEHHIO KYPCOBOM pabOTHI 1O
muctumuinHe "OOmas XuMudeckasi TeXHOJIOTHS" JUTsl CTYJICHTOB HampaBieHuid noaroroBku 18.03.01
"Xumuaeckass texnonorusa", 18.03.02 "DHepro- m pecypcocOeperamnme mpouecchl B XUMHUYECKOM
TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTUH" BCeX (OpM 00yUeHHsI.

7. KoHTpoJIbHBIE PadOTHI

KontposbHble paboThl yueOHBIM IJIAHOM HE MPETYCMOTPEHBI.
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8.1.

8. OueHka pe3yJIbTATOB OCBOECHHS THCIUIIUHDI

COOTBETCTBUM C IJIAHUPYEMBIMU pe3yJIbTaTaMu 00y4eHus npuBeaeHsl B [Ipunoxenun 1.

KpI/ITepI/II/I OLICHUBAaHHUA CTCIICHHU IIOJHOTBI H Kady€CTBa OCBOCHUA KOMHGTCHHI/Iﬁ B

8.2. PeliTuHrosas cucreMa OIICHUBAHUSA CTEIECHU ITOJHOTHI ¥ KAaUECTBAa OCBOCHUS KOMIICTCHIIWMI
oOyyaromuxcs ouHoi (opMbl 00yUeHHS MpeacTaBiIeHa B Tabuue 8.1.

Taonuma 8.1
Koimuec
Ne i/ Buabl MeponpusiTHii B paMKax TeKyLIero KOHTPOJIst TBO
0a/10B
1 Texymiasi arrecTanms
1 BelnonHeHne caMocTosITeNbHOM NPakTHYECKON pacyeTHOM paboThl Ne 1 4
2 3ammTa caMOCTOSATEIbHOM MPAKTHYECKOW pacyeTHOM paboThl Ne 1 4
3 Ycrubiii onpoc Ne 1 12
NTOI'O 32 nepBy10 TeKYLIYIO aTTeCTALUIO 20
2 TeKyIlasi aTTeCTalus
1 BeinonHeHne caMocToATeNbHOM MPaKTUYeCKOl pacueTHOU paboThl Ne 2 6
2 3amuTa caMOCTOSITEIbHOM pacueTHOM paboThl Ne 2 6
3 Yerubiit onpoc Ne 2 23
HNTOI'O 3a BTOPYIO TEKYHIYIO aTTECTALMIO 35
3 Tekyias arTecTanus
1 BelnonHenne caMocTosITeNbHOM MPakKTHYECKON pacueTHOM paboThl Ne 3 10
2 3ammTa caMOCTOSTEIFHOM MPAKTHYECKOW pacyeTHOM paboThl Ne 3 10
3 Ycraslii onpoc Ne 3 25
HNTOTI'O 32 TpeThI0 TEKYUIYIO ATTECTALUIO 45
BCEI'O 100

8.3. PeiiTuHroBas cucreMa OIICHMBAHUS CTCIICHU IMOJHOTHI M KA4eCTBA OCBOCHHS KOMITCTEHIIHIA
oOyyJaronuxcs 3a09HOM (popMbI 00yUeHHUs MpecTaBiIeHa B Tadsmie 8.2.

Tabauna 8.2
Ne /it Buibl MeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS KonuuecTtBo 6amioB
1 BrinonHenue caMocTosITenbHOM pacueTHON padboTsl Ne 1 4
2 BrInonHeHne caMocTosITeNbHOM pacueTHO# paboTbl Ne 2 6
3 BrIinonHenue caMocTosITenbHOM pacueTHol paboTsl Ne 3 10
4 3ammuTa caMOCTOSTENHbHOM pacyeTHOM paboThl Ne | 4
5 3amuTa caMoCTOsATeNIbHOU pacueTHON paboThl Ne 2 6
6 3amuTa cCaMOCTOSTEILHON pacueTHOU paboThl Ne 3 10
7 TectupoBanwue o remam 1-2 (Tect Ne 1) 10
8 TectupoBanue nmo temam 1-2 (Tect Ne 2) 12
9 Tectuposanue o remam 1-2 (Tect Ne 3) 23
10 25
BCEI'O 100

8.4. PeiiTuHroBasi cucreMa OIICHWBAHUS CTETIEHU IMOJHOTHI M Ka4eCTBA OCBOCHHS KOMIIETEHIIHHA
o0yyaroImuxcs Mpy OlleHKe KypcoBOi paboThI MpejcTaBieHa B Tabnure 8.3.

Taobnuma 8.3
Ne Buipl 1eATeIbHOCTH P BHIIOJIHEHUH KYPCOBOM pabOThI Bbael
1 Anamus 3a7aHHS U BCEX NMEIOMINXCS NCXOHEIX AHHBIX JUIS BBITIONHEHHA 5
pacyeTHBIX ACHCTBHMA
2 Bri6op pacueTHbIX MeTONUMK M (opMyn Afis peHIeHHs TOCTaBICHHOU 10
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3aJ1a4uu

3 Pemenne 3amau Ha Temy: «PacueT MarepwanbHOro OallaHCa XUMHKO- 10
TEXHOJOTHYECKHUX MPOIIECCOBY

4 Pemenue nByx 3agad Ha TeMy: «PacdeT mapaMeTpoB peaKkTOpOB» 15

5 Pemenue 3amau Ha Temy: «OCHOBHBIE MOKa3aTeld CTaJAUU XUMHYECKOTO 20
MIPEBPAIICHUS

6 AHann3 NOJyYEeHHOTO PEIICHHUs U er0 KaUeCTBEHHAs OIICHKA 10

7 3amuTa KypcoBoi paboThI 30
HTroro 100

9. VYueOHO-MeTOAUYEeCKOe U MHPOPMAIHOHHOE o0ecTieyeHne TUCIUTITIHHBI

9.1. [lepeuenp pexoMeHIyeMOl IuTepaTypsl IpeacTasieH B [Ipunoxenun 2.

9.2. CoBpeMeHHble TIpodeccHOHaNbHbIC 0a3bl JaHHBIX W HWH()OPMAIMOHHBIC CIPAaBOYHBIC
CUCTEMBL:
- DnekTpoHHBIN Katanor/JnexkrponHas oubdauorexka TUY (http://webirbis.tsogu.ru/);
- OBC m3narenbctBa «Jlanby (http://e.lanbook.com);
- OBC «IPRbooks» (www.iprbookshop.ru).

9.3. JluueHzuoHHoe U CBOOOAHO pacIpoCTpaHsIEMOE TMpOorpaMMHOE oOecrnedyeHue, B T.4.
OTEUYECTBEHHOI'O ITPOU3BOJICTBA!

1. Microsoft Office Professional Plus

2. Microsoft Windows
3. Kommac-3D V18

5. DnexrponHas nHGOpMaIMOHHO-00pa3oBarenbHas cpeqa EDUCON

10. MaTepuajibHO-TeXHHYECKOe o0ecneuyeHue TUCIIHIIMHBI
[Tomermenust i TPOBEJACHHWS BCEX BHUIAOB pPaOOThI, MPEIYCMOTPEHHBIX YYCOHBIM ILIAHOM,
yKOMHHCKTOBaHBI H€O6XOI[I/IMI)IM O60py,Z[OBaHI/IeM N TCXHNYCCKUMU CpeI[CTBaMI/I O6y‘I€HI/I$I.

Obecne4eHHOCTH MaTePUAJIbHO-TeXHUYeCKNX ycaoBuil peanusanuu OIIOIT BO

Taomuma 10.1

Ne HanmeHnoBaHue y4eOHBIX HanMeHoBaHMe NOMEIIEHUH JUIS IPOBENCHUS | Anpec (MECTOIOIOXKEHIE) TOMEICHIH
n/n MIPEIMETOB, KypCOB, BCEX BUJIOB YUE€OHOI JeITENbHOCTH, JUTS IPOBEJICHHS BCEX BUJIOB yueOHOU
JVCIUILIAH (MOTyIeit), IPEeyCMOTPEHHOH Y4eOHBIM ITaHOM, B TOM JeATEeNbHOCTH, MIPEIyCMOTPEHHOM
IIPAKTUKH, UHBIX BUIOB YHCIIe IOMEIEHHs U1l CAMOCTOSTENIbHON yueOHBIM IUIaHOM (B ClIydae peaau3aluu
y4eOHOI IeATeNHOCTH, paboTHI, C yKa3aHHUEM MEPEIHS OCHOBHOTO 00pa3oBaTeNbHON IIPOTrPaMMBI B CETEBOI
IIPELyCMOTPCHHBIX YYEOHBIM | 000pYHOBaHUs, Y1€OHO- HATIAHBIX TOCOOUH (dbopMe TONONHUTENIBHO YKa3bIBaeTCS
IUTaHOM 00pa30BaTeIbHOM HanMEHOBAHHE OPTaHU3AaIHH, C KOTOPOit
pOrpaMMBbl 3aKJIOYCH JIOTOBOP)
1 2 3 4
1 |O6uas xumuueckas JIeKIIMOHHBIE 3aHATHSA:
TEXHOJIOTUS YuebHast ayauropus anms  mpoBeaeHus|625039, r. Tromens, yi. MenbpHUKaHTE,

3aHATHI JICKIITMOHHOI'O0 THIIA; TPYIMIIOBBIX H
WHAWBUIYAJIbHBIX KOHCyJ’II)Ta[H/If/'I; TCKYIIETO
KOHTPOJIA U l'IpOMe)KyTO'—IHOﬁ aTTeCTaluu

OcCHAaIIEHHOCTD:

VYueOHass MeOenab: CTOJNBI, CTYJbs, JOCKa
ayJUTOpHAS.

KommproTep B KOMIDIEKTE,  IPOEKTOP,

MIPOCKIMOHHBIA 3KpaH (BO3MOXKHO HAJIMYHME:
aKycTH4ecKasi cucteMa (KOJOHKH), TOKYMEHT
- KaMepa, TeIeBH30p, MUKPO(DOHEI).

n. 70, aymuTopus ONpeessIeTcs B
COOTBETCTBHH C PACIHCAHUCM

[IpakTHueckue 3aHATHUS:
VYuebHast  aymutopust Ul TPOBEICHUS
3aHSITHH CEMHHAPCKOro THIa (MpaKkTHYECKHe

625039, r. TroMeHb, ya. MenbHUKaTe,
1. 70, ayauropus onpeaesiercs B
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3aHATHUSA); TPYIIOBBIX M WHAWBHIYAIBHBIX |COOTBETCTBHH C PACIIICAaHUEM
KOHCYJBTAIlMi; TEKyIIero KOHTPOISI |
MPOMEXKYTOYHOM aTTeCTaluu

OCHaIIIeHHOCTB!

VYuebOHast MeOeab: CTOJBI, CTYJbs, JOCKa
ayJUTOpHAS.

KommbeioTep B KOMIUIEKTE,  IPOEKTOP,
IIPOCKIMOHHBIA 3KpaH (BO3MOXKHO HAJIMYHE:
aKycTH4ecKas cucreMa (KOJIOHKH), TOKyMEHT
- Kamepa).

Kypcosas pabota:
VYuebnast  aymmTtopuss At KypcoBoro|625039, r. Tromens, yi. MenbHuKaiiTe,
MIPOEKTUPOBAHUS  (BBINONHEHUS] KypCOBBIX|A. 70, ayAuTOpHs onpenensercs B
pabort). COOTBETCTBHH C pacHHCaHUEM
OCHAIIIEHHOCTD:

KoMmmbroTep B KOMIUIEKTE,  MPOEKTOD,
MIPOEKIIMOHHBIN 3KpaH (BO3MOXKHO HaJM4He:
aKycTHdeckas cucreMa (KOJIOHKH), TOKYMEHT
- Kamepa).

11. Metoauueckue ykazanus no opranuzanuu CPC

11.1. Meroauyeckne yka3aHus 110 MOJATOTOBKE K TPAKTUYECKUM 3aHATHSIM.

OOwiast XuMUYecKasi TEXHOJIOTUS | METOJUYECKUE yKa3aHHs K MPAKTUYECKHM 3aHATHUSAM I10
muctuminHe «OO0mas XuMUYecKas TEXHOJIOTHS JUIsl O0y4arolIuXcsl 10 HalpaBiIeHUSIM HOJATOTOBKU:
18.03.01 Xwumunueckas texHomorus u 18.03.02 Duepro- m pecypcocOeperaromue MpoLecch B
XUMUYECKON TEXHOJIOTUU, HePTEXUMUU U OMOTEXHOJIOTUHU BCeX GOpM 00yUeHHUS.

11.2. MeTtoauueckue yka3aHusl 10 OpraHU3aluyd CaMOCTOSITENIbHON paboThI.

OOmiast  xuMuueckas TEXHOJOrus : MeToauyeckue yKa3zaHUs 10  OpraHU3aluH
CaMOCTOSTENIbHOM padoThI Mo qucHUILIMHE «O01as XuMUYecKasi TEXHOJIOT U JJIs 00y4arouxcs 1o
HanpaBieHuto noarotoBku  18.03.01 Xumwuueckas texHomorua u  18.03.02 Ouepro- wu
pecypcocOeperaromniie Mnpouecchl B XUMUYECKOW TEXHOJIOTMH, HEPTEXUMUU U OUOTEXHOJIOTUH BCEX
¢dopm 00ydeHus
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IInanupyemble pe3ybTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHHS KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

Jucuuruaa: O0mias XUMHYECKas TEXHOJIOTHs
Kon, nanpasnenne moaroroBku: 18.03.01 Xumudeckast TEXHOJIOTHS

Hanpasnennocts (mpoduis): Xummuueckas TEXHOJIOTHS TiepepadoTKu HedTH U raza

[Tpunoxenue 1

Kox xoMnereHmuu

KO)I, HAaNUMCHOBAHHEC
UJIK

Kon 1 HanmeHOBaHUe
pe3ynbTaTa 00ydeHus 1mo
JVCIUIIINHE

Kpurepun onieHHBaHMs pe3yIbTaTOB 00yUEHHs

1-2

3

4

5

OIIK-2

OIIK-2.2 Ilpumenser
HaBBbIKH
HCIOJIb30BaHUs 3HAHUI
(hU3MYECKUX 3aKOHOB,
XAMHM W MaTEMaTHKH
npu pelieHuu
MPaKTUYECKUX 3a]a4.

3nath: 31 dusngeckue
3aKOHBI XUMHH H
MaTeMaTUuKH MU
PELICHNH MPAaKTHYECKUX
3amaq

He 3naer ¢pusmueckne
3aKOHBI XUMHH U
MaTeMaTHKH IIpU

peneHnn
MPaKTHYECKHX 3313

Ha HagansHOM ypoBHE
3HaeT (U3NIECKHe
3aKOHbBI XUMHUH U
MaTEMaTHKU MPH
pELIeHNH MPaKTHIECKUX
3aja4

Ha ngocraTtouno
XOpOIIIeM YPOBHE 3HACT
(hmu3ngecKue 3aKOHBI
XAMHUHU 1 MAaTEMaTUKH
MIPH PELICHUN
MPAKTHYCCKHX 3a/1aY

B coBepmeHcTBe 3HAaET
¢usHIecKre 3aKOHbBI
XUMHUH U MaTEMaTHKU
IIPU PEIICHUN
MPAaKTHYECKUX 3a7ad

Ymets: Y1 npuMeHsTH
(bu3nIecKre 3aKOHbBI
XMMHUH U MAaTeMaTHKH
NIPU pEeLICHUN
MPaKTUYECKHUX 3a7a4

He ymeer npumensTh
(u3nIeCcKre 3aKOHBI
XMMHUH U MaTEeMaTHKU
IIPU pEeIICHUU
MPaKTHYECKUX 33/1a4

Ha nauanbHOM ypoBHE
yMeeT MPUMEHSTh
(u3nUecKre 3aKOHBI
XUMUH U MaTEMATUKU
MIpU PEIICHUHN
MPAaKTUYECKUX 3a0a4

Ha nocraTouno
XOpOILIeM YPOBHE YMEET
NPUMEHSATH QU3IUUECKHE

3aKOHBI XUMHH U
MaTeMaTuKy Mpu
pELIeHNH MPAaKTHYECKUX
3ama4

B coBepuiencTBe ymeer
MPUMEHSTH (PU3NUECKHe
3aKOHBI XUMHUH U
MaTeMaTUKH Mpu
pELICHNH NPaKTHYECKUX
3a1a4

Bmanets: Bl
MIPUMEHEHHEM
(U3NIECKUX 3aKOHOB
XUMHUH U MaTEMaTHKN
IIPU pEIICHUT
NPaKTHYECKUX 33/1a4

He Bnageer
TIPUMEHEHHEM
(U3NIECKHUX 3aKOHOB
XMMHH 1 MaTEMaTHKA
TIPY PEIICHNT
MMPaKTUICCKUX 3aJia4d

Ha navansHOM ypoBHE
BJIaJiceT MPUMEHEHHEM
(hM3UYIECKUX 3aKOHOB
XMMHH H MaTeMaTHKH
IPH PELICHUH
NpPaKTHYECKUX 337184

Ha mocraTouno
XOpOILLEM YPOBHE
BIIQ/ICCT MMPUMEHCHHEM
(U3NIECKUX 3aKOHOB
XAMHUHU 1 MAaTEMATUKH
MIPH PELICHUN
MIPaKTUIECKUX 3a]1a4

B coBepiieHcTBe
BJIaJiceT MPUMEHEHHEM
(hM3UYIECKUX 3aKOHOB
XMMHH H MaTeMaTHKH
IPH PELICHUH
NpPaKTHYECKUX 33/1a4

OIIK-2.3 Hcnomesyer 3uats: 32 He 3naer Ha nagansHOM ypoBHE Ha nocratouno B cosepmieHcTBE 3HAET
MaTeMaTH4eCKuii MaTeMaTHYeCKHe MaTeMaTH4eCKue 3HAeT MaTeMaTH4eCKHe XOpOLIEM yPOBHE 3HAET MaTeMaTH4eCKHe
anmapart Juis ONMCaHMs, | METOJbI JUIS ONTUCAHKS, | METOJbI Ul ONMCAHMs, | METOBI ISl OIIMCAHus, MaTeMaTH4ecKHe METO/IbI JJIsl OTIUCaHUS,
aHanu3a, aHaJIN3a, aHaJIu3a, aHaIN3a, METObI AJIsL ONUCAHUs, aHanm3a,
TEOPETUYECKOr0 u TEOPETUYECKOTO U TEOPETUYECKOr0 U TEOPETUUECKOTO U aHau3a, TEOPETUUECKOTO U
9KCTIEPUMEHTAILHOTO 9KCIIEPUMEHTAIILHOTO 9KCIEPUMEHTAIEHOTO 9KCIIEPUMEHTAILHOTO TEOPETHUYECKOT0 1 9KCIIEPUMEHTAILHOTO
HCCIIeJOBaHUSA u MCCIIEJOBAHUS U UCCIIEJOBAHUS U HCCIIeIOBaHUS U 9KCIIEPUMEHTAIBHOTO HCCIIeIOBaHUS U
MO/JIEITMPOBAHHMS MO/JIETTMPOBAHHMS MO/IETTMPOBAHHMS MO/JIETTMPOBAHHUS UCCIIEJOBAHUS U MO/JIETTMPOBAHHUS
(hu3HIeCKuX u ($bu3NIeCKuX U (hU3NIeCKHX U (bU3NIeCKuX U MOJICITAPOBAHHS (bU3NIeCKUX U




XUMHYECKUX  CHCTEM,
SIBJIECHUH U TIPOLECCOB,
UCIIOJIb30BaHUS B
o0ydyeHnn u
poheCCHOHATBLHOMN
JIESITEIIbHOCTH.

XUMHYECKUX CHCTEM,
SIBJICHUI W TIPOLIECCOB,

XIMHYECKUX CHCTEM,
SIBJIEHUH U TIPOLIECCOB,
HCTIOJTF30BaHUS B

XIMHYECKIX CHCTEM,
SIBJICHUH U TIPOLIECCOB,
WCTIONIb30BaHUs B

(u3nIecKux u
XUMHYECKHX CHCTEM,
SIBJICHUH U TIPOLIECCOB,

XUMHYECKUX CHCTEM,
SIBJIEHUHM U TIPOLIECCOB,
HCIOJIB30BAHUS B

HCIIONB30BaHMs B
o0y4YeHun u 00y4YeHUH 1 00y4YeHUH U HCIOJIb30BAaHUS B 00y4YeHUH U
npodheCCHOHATBHOM npo¢eCCHOHATBHON npodeCCUOHATBHOM 00yUYeHHH U npodeCcCUOHATBHOM
JIeSTEIHOCTH. JIeSITEeIbHOCTH JIeSITEIbHOCTH npodeccHOHANBEHOMN JeSITEIbHOCTH

JIeSITENbHOCTH

YMmets: Y2 npuMeHsTh
MaTeMaTH4YecKue
METO/IbI JJIsl OTIUCAHUSI,
aHanm3a,
TEOPETHUYECKOT0 U
IKCIEPUMEHTAILHOTO
UCCJIC/IOBAHUS
MO/ICTUPOBAHHUS
¢busnvecKux u
XMMHUYECKHX CHUCTEM,
SBJICHUH ¥ IPOLIECCOB,
UCIIONIb30BaHMs B

He ymeer nmpumeHsTh
MaTeMaTH4eCKue
METO/IbI ISl ONTUCAHUS,
aHanusa,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO
HCCIIEI0BAaHUSA U
MOJEIUPOBAHUS
(bu3nIeCcKuX U
XUMHYCCKUX CUCTEM,
SIBJICHUH M TIPOLIECCOB,
HCTIOJIb30BaHUs B

Ha navansHoM ypoBHE
YMEET NPUMEHSTH
MaTreMaTu4ecKue
METOJIBI IJIS1 OIIMICAHUS,
aHam3a,
TEOPETHYECKOTO 1
SKCIIEPUMEHTATHHOTO
HCCIICZIOBAaHUS U
MOJICTTUPOBAHUS
¢busnvecKkux u
XUMHYCCKUX CUCTEM,
SIBJICHUN U TPOIIECCOB,
WCIOJIb30BaHUs B

Ha ngocraTouno
XOpOILIEM YPOBHE yMEET
MIPUMEHSTH
MaTeMaTHIeCKUe
METOIBI IS OTIMCaHMUS,
aHaIn3a,
TEOPETHYECKOTO U
IKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS U
MOJIETTUPOBAHUS
(bu3nIeCcKuX U
XHUMHWYCCKUX CUCTEM,
SIBJICHUI U TIPOIIECCOB,

B cosepmiencTBe ymeer
MPUMEHSATH
MaTeMaTH4ecKue
METOJIBI IJIS1 OIIFICAHUS,
aHam3a,
TEOPETHYECKOTO 1
SKCIIEPUMEHTATHHOTO
HCCIICZIOBAaHUS U
MOJICTTUPOBAHMUS
¢busnvecKkux u
XUMHYCCKUX CUCTEM,
SIBJICHUW U TPOIIECCOB,
UCIIONIb30BaHMs B

o0y4eHun u 00y4YeHUH 1 UCIOJIb30BaHUS B
N N 00y4YeHuH u 00y4YeHuH u
npodecCHOHATBHON npodeccruoHaNbEHOMN . o0ydeHun u .
podecCHOHATBHON N podecCHOHATBHON
JESTEIbHOCTH. JIeSTENbHOCTH npodeccrHoHaNbEHON
JEeSATETbHOCTH JEeSATETbHOCTH
JIeSITENILHOCTH
Ha nocratouyno
Brnanets: B2 He Bnageer Ha nauaneHOM ypoBHE X0 OIIIHCM OBHE B coBepmieHcTBe
MIPUMEHEHHEM MIPUMEHEHHEM BJaJ€eT MPUMEHEHHEM p yp BJaJi€eT MPUMEHEHHEM
BIIaJICET MPUMEHEHHEM
MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTEeMaTHIeCKUX
MaTEMaTHIeCKUX
METO/IOB JIsl OTIMCAHUS, METOJIOB ISt METOJIOB AJIsl OTIMCAHUS, METOJIOB AJIsl OTIMCAHUS,
METOOB JIJIsl OIIMCAHUs,
aHau3a, OIMCAHUsl, aHAIN3A, aHaNN3a, AHAI3 aHaNN3a,
TEOPETHYECKOTO 1 TEOPETHYECKOTO U TEOPETUYECKOTO U ’ TEOPETUYECKOTO U
TEOPETHYECKOTO U
SKCIEPUMEHTATBHOTO AKCIEPUMEHTAIBEHOTO SKCIEPUMEHTATBHOTO SKCIIEPUMEHTATBHOTO
9KCHEPUMEHTANBHOTO
UCCIIeIOBaHUS U UCCIIeIOBAHUS U UCCIIeIOBaHUS U UCCIIeIOBaHUS U
UCCIIeIOBAHUS U
MO/IEJINPOBAHUSA MO/JICIMPOBAHUS MOJIETTUPOBAHUS MOJIETUPOBAHUS
MOJICTHPOBAHUS

¢du3nvecKux u
XHUMHUYECKUX CUCTEM,
SIBJICHUH U TPOLIECCOB,

(bu3nvecKux u
XUMHYECKUX CHUCTEM,
SIBJICHUHA U TIPOLIECCOB,
HCITOJTb30BaHNS B

(du3nvecKux u
XHUMHUYECKHX CUCTEM,
SIBJICHUN U TPOLIECCOB,
HCIIOIb30BAHYS B

(bu3nIecKux u
XUMHUYECKHX CUCTEM,
SIBJICHUI U TIPOLIECCOB,
HCITOJTb30BAHMS B

(u3nvecKux u
XHUMHYECKHX CUCTEM,
SIBJICHUH U TPOLIECCOB,
HCIIOIb30BAHYS B

UCIIONB30BaHMS B
o0ydeHun u o0ydeHnH U o0ydeHn: u P o0ydJeHn: u
poheccHoHaTEHON po¢eCCHOHATBHOMN poecCHOHaTBFHON Y . mpoecCHOHaTBFHON
poeCCHOHATBHOMN
JeATeIbHOCTH. JeATEeIbHOCTH JeATeIbHOCTH JeATeIbHOCTH
JeATeIbHOCTH
OIIK-4 OIIK-4.1 O6nanaet 3HaTh: 33 He 3naer Ha navaipHOM ypOBHE Ha nocraTouno B coBepiieHCTBE 3HAET
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TEXHOJOTUYCCKHE

3HAHHUSAMHU
TEXHOJIOTUYECKHX
CXeM, ammnapaTypHoro

TEXHOJOTUYECKHE
CXEMBI, amnapaTypHoe
odopMIIeHHE U

CXEMBbI, alMapaTypHoe

TCXHOJOTUYCCKHE

odopMIIeHHE U
MIPUHIUIIBI paOOTHI

3HAeT TEXHOJOTUYECKUE
CXEMBI, alnapaTypHoe
odopMIIeHHE U
NPUHIUIBI paboTHI

XOpOIIIEM YPOBHE 3HAET
TEXHOJIOTHYCCKHE
CXEMBI, almapaTypHoe
odopmiIcHHE U

CXEMBI, annapaTypHoe

odopMIIeHHE U
NPUHIUIBI paboTHI

1 BBIOHPATh

odopmiteHHs U MIPUHITUITEI pabOTHI
IIPUHIUIIOB pa6OTbI TCXHOJIOTHYCCKOT'O TCXHOJIOTHYCCKOI'O TCXHOJIOTHYCCKOT'O IIPUHIIUTIIBI pa6OTI)I TCXHOJIOTHYCCKOT'O
TEXHOJIOTUYECKOT0 o0opynoBaHus o0opynoBaHus obopynoBaHus TEXHOJIOTUYECKOTO obopynoBaHus
obopyznoBaHus obopynoBaHus
He ymeer Ha nocratouyno
Ymers: V3 Y Ha nauansHOM ypoBHE o B cosepmiencTBe ymeer
pa3pabaTbIBaTh XOpOILIEM YPOBHE yMEET
paspabaTbIBaTh yMeeT pa3pabaTbiBaTh paspabaTbIBaTh
TEXHOJOTUYECKHE pa3pabaTbIBaTh
TEXHOJOTUIECKHE TEXHOJOTUIECKHE TEXHOJIOTUIECKHE
CXEMBI, almapaTypHoe TEXHOJIOTHYECKHE
CXEMBI, anmnapaTypHoe CXEMBI, anmnapaTypHoe CXEMBI, anmnapaTypHoe
odopmienne CXEMBI, alapaTypHoe
oopmiienne nporecca. odopmiienne npornecca. odopmiienne nporecca.
mpouecca. YMeTh odopmreHHe mporiecca.
YmeTh pa3duparscs B YmMmeTs pa3duparscs B YmMmeTs pa3duparscs B
pa3bupartbes B Ymetsb pa3Oupatscs B
MIPUHIUTAX PaOOTHI MIPUHIIUIAX PaObOTHI MIPUHIIUIAX PaObOTHI
MIPUHIUIAX pabOTHI TIPUHIUTIAX pabOTHI
TEXHOJOTUIECKOTO TEXHOJOTUIECKOTO TEXHOJIOTUIECKOTO
TEXHOJOTUIECKOTO TEXHOJIOTUIECKOTO
000pyIOBaHUS 000pyIOBaHUS 000pyIOBaHUs
000pynOBaHUS 000pyTOBaHUs
Ha nocraTtouno
Ha HayaneHOM ypoBHE B cosepiueHcTBe
Bnanets: B3 metomamu He Bimageer merogamu XOpOUIEM YpOBHE
BJIaJICeT METOIaMU BJIafICeT METOJIaMHU
pa3paboTku pa3paboTku BJIaJICET METOIaMH
pa3paboTku pa3paboTku
TEXHOJIOTHYECKHX CXEM, TEXHOJOTUYECKHX pa3paboTku
TEXHOJIOTHYECKHX CXEM, TEXHOJIOTHYECKHX CXEM,
annapaTypHOro CXeM, anmnapaTypHOro TEXHOJIOTMYECKHX CXEM,
annapaTypHOTro annapaTypHOTro
oopmnenns. Bnaners | odopmnenus. Braners anmapaTypHOTro
oopmnenns. Bnanets oopmnenns. Bnanets
3HAHMSAMH O NPUHINTIAX 3HAHHUSAMH O odopmirenns. Bnanets
3HaHWSAMH O NTPUHIIMIIAX 3HaHWSAMH O NTPUHIIMIIAX
paboTsl MIPUHINIIAX pabOThI 3HAHHUSAMH O MPUHINTIAX
paboTsl paboTsl
TEXHOJOTUIECKOTO TEXHOJOTUIECKOTO paboTsI
TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO
obopynoBaHus obopynoBaHHsA TEXHOJIOTUIECKOTO
obopynoBaHUs obopynoBaHUs
o0opyoBaHus
Ha nocrato4yno
Ha nauaneHOM ypoBHE B coBepieHcTBe 3HaeT
3Hathb: 34 crmocoOb! He 3Haer cioco0s! . XOpOIIIEM YPOBHE 3HAET ..
. .. 3HAET CIOCOObI pacuéra . cnoco0bI pacuéra
pacuéra OCHOBHBIX pacyéra OCHOBHBIX Croco0bI pacuéra
OCHOBHBIX OCHOBHBIX
OIIK-4.3 XapaKTEepUCTUK XapaKTEepUCTUK OCHOBHBIX
XapaKTepUCTUK XapaKTepUCTUK
PaccuutsiBaer XMMHYECKOT'0 ITpoliecca, XMMHUYECKOTO XapaKTEePUCTUK
XMMHYECKOT0 ITpoliecca, XMMHYECKOT'0 ITpoliecca,
OCHOBHBIE CrocoObI BHIOOpa nporecca, Cnocoosl XMMHUECKOTO ITpoliecca,
CrIocoObI BbIOOpa CIIOCOObI BBIOOpa
XapaKTEPUCTUKHU palMOHANIBHBIX CXEM BbIOOpA paIOHATBLHBIX cnoco0bI BEIOOpa
palnMOHAIBHBIX CXEM palMOHAIBHBIX CXEM
XUMHYECKOTO MIPOM3BOJICTBA CXEM IPOHU3BOJICTBA pannoHAIBHBIX CXEM
MIPOM3BOICTBA MIPOM3BOICTBA
mporecca ¥ BEIOMpaTh IIPOM3BOJICTBA
PalUOHAIBHYIO CXEMY Ymers: V4 He ymeer Ha nauansHOM ypoBHE Ha nocraTouyno B cosepmiencTBe ymeer
IIPOU3BO/ICTBA paccUMuTHIBAaTh OCHOBHBIE paccuuTHIBaTh yYMEET PacCUUTHIBATh XOpOILIeM YPOBHE YMEET | PacCUMTHIBATH OCHOBHBIC
XapaKTEePUCTUKU OCHOBHBIE OCHOBHBIE paccUnUTHIBATH OCHOBHBIC XapaKTEePUCTUKU
XMMHYECKOT0 Ipoliecca XapaKTEePUCTHKU XapaKTEePUCTUKU XapaKTEePUCTHKU XMMHYECKOT0 Ipo1iecca
XHUMHYECKOTO XMMHYECKOT0 ITPoIiecca | XMMHYECKOro Ipolecca U BBIOUPATH
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panMOHAIBHYIO CXEMY
MPOHU3BOJICTBA

mporecca 1 BEIOUpaTh
PALOHAIBHYIO CXEMY
IPOU3BOACTBA

1 BBIOMpATh
PALOHAIBHYIO CXEMY
IPOU3BOACTBA

¥ BBIOUpATh
PALOHAIBHYIO CXEMY
IPOU3BOACTBA

PalMOHAIBHYIO CXEMY
MPOU3BOJICTBA

Bnanets: B4 3HanusiMu o
crocobax pacuéra
OCHOBHBIX
XapaKTEPUCTUK
XMMHYECKOT0 ITpoliecca,
crioco6ax BeIOOpa
palMOHAIIBHBIX CXeM
MPOU3BOJICTBA

He Bnaneer 3HaHUsAMHU
0 crocobax pacuéra
OCHOBHBIX
XapaKTEPUCTUK
XHMHUYECKOTO
mpoIrecea, crnocooax
BBIOOpA PAIOHATIBHBIX
CXEM IPOU3BOJICTBA

Ha HauaneHOM ypoBHE
BJIaJIceT 3HAHUSAMH O
criocobax pacuéra
OCHOBHBIX
XapaKTEPUCTUK
XUMHYECKOTo mporiecca,
cnocobax BeIOOpa
palMOHAIBHBIX CXEM
MIPOM3BOICTBA

Ha nocraTouno
XOpOIIIeM YPOBHE
BJIaJICET 3HAHHUSIMH O
cnocobax pacuéra
OCHOBHBIX
XapaKTePUCTUK
XHUMHYECKOT0 Tpoliecca,
crioco0ax BeIOOpa
palMOHAIIBHBIX CXeM
MIPOM3BOJICTBA

B coBepiueHcTBe
BJIaJIceT 3HAHUAMU O
criocobax pacuéra
OCHOBHBIX
XapaKTEPUCTUK
XUMHYECKOro mporiecca,
cnocobax BeIOOpa
palMOHAIBHBIX CXEM
MIPOM3BOICTBA

OIIK-4.4 [Tpumensier
METO/IbI MOCTPOEHUS
SMITUPUUECKUX U
(hU3UKO-XUMHYECKIX
MOJIEIEN XUMHKO-
TEXHOJIOTHYCCKUX
TIPOIIECCOB

3HaTth: 35 METOIBI
MTOCTPOCHHS
SMIHUPUIECKUX U
(U3UKO-XUMHYESCKUX
MoJee XUMHKO-

He 3naet metoasl
TIOCTPOEHUS
SMIIUPUYECKUX U
(HDU3UKO-XUMHYECCKIX
MoJeIe XUMHKO-

Ha nagansHOM ypOBHE
3HAET METOJIBI
MTOCTPOSHHS
SMIHUPUIECKUX U
(U3UKO-XUMHYCSCKUX
MoJieJIell XUMHUKO-

Ha ngocraTtouno
XOpOIIEeM YPOBHE 3HAET
METOBI TIOCTPOCHUS
SMIUPUIECKUX U
(HDU3UKO-XUMHYECKIX

B coBepiieHncTBe 3Haer
METO/bI IOCTPOEHUS
SMIIUPUYECKUX U
(U3UKO-XUMHYCSCKUX
MOJIENeN XUMUKO-

MOACIIEH XUMHKO-
TCXHOJIOTHYCCKUX TCXHOJIOTHYCCKUX TCXHOJIOTHYCCKUX
TCXHOJIOTHYCCKUX TCXHOJIOTHYCCKHUX
mpoueccoB opoueccoB mpoueccoB
ImpoueccoB IMpO1IECCOB

YmMmerts: Y5 npuMeHsTh
METO/IbI IOCTPOCHHUS
SMIIUPUIECKUX U
(U3UKO-XMMUYECKIX
MoJieneN XUMHUKO-

He ymeer npumeHsTh
METO/IbI IOCTPOECHUS
SMITUPUYECKUX U
(PU3UKO-XMMHYECKIX
MOJEIICH XUMHKO-

Ha nayansHoM ypoBHE
yMEET NMPUMEHSTH
METO/IbI IOCTPOEHUS
SMITUPUUECKUX U
(U3UKO-XUMHYCCKIX
MOJIENEeN XUMHKO-

Ha nocratouno
XOpOILIEM YPOBHE yMEET
TIPUMEHSATH METO/IBI
MIOCTPOCHUSA
SMIIMPUIECKUX H
(hMU3UKO-XMMHYECKIX

B coBepieHcTBe ymeer
MPUMEHSTH METOJIBI
HOCTPOEHUS
SMIIMPUIECKUX U
(U3UKO-XUMHUYIECKUX

N MOJ€eNel XUMHUKO-
TEXHOIOTHYECKHUX TEXHOJIOTUYECKHUX MOJENEN XUMHKO-
TEXHOIOTHYECKHUX TEXHOIOTHYECKHUX
MPOIIECCOB MPOIIECCOB TEXHOJOTHMYECKUX
MPOIIECCOB MPOIIECCOB
MPOLIECCOB

Bnagets: B5S metogamu
TIOCTPOCHHUSI
SMITUPUUECKHUX U
(U3UKO-XUMHYECKUX
MoJeaeH XUMHUKO-

He Bnageer meTrogaMu
MOCTPOCHHUS
SMITUPUYECKUX U
(PU3UKO-XUMHYECKHIX
MOJEIeH XUMHKO-

Ha nauanbHOM ypoBHE
BIIQJIEET METOJaMH
TIOCTPOEHHUSI
SMITUPUUECKHUX U
(U3UKO-XUMHYCCKUX
Mozeliel XUMHUKO-

Ha nocraTouno
XOpOIIIeM YPOBHE
BJIaJICCT METOaMU
MOCTPOCHHUSI
SMIUPUYCCKUX U
(DU3UKO-XUMHYECKIX

B coBepiienctse
BJIaJICET METOJIaMHU
MIOCTPOCHUS
SMIIUPUIECKUX U
(U3UKO-XUMHYCCKUX

o MOACICH XUMHKO-
TCXHOJIOTHYCCKUX TCXHOJOIHYCCKUX MOACIEU XUMHKO-
TCXHOJOIHMYCCKUX TCXHOJOIrHMYCCKUX
IMpoHeCcCoB. npoueccoB TCXHOJOIHYCCKUX
mpoueccoB mpoueccoB
IpoueccoB
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[Tpunoxenue 2
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JIncT cornacoBaHusA

BHyTpeHHUI gokyMmeHT " O6Lwas xumn4yeckas TexHonorus _2023_18.03.01_XTo6"
DokymeHT nogrotoBun: Manoposa Onbra OneroBHa
DokymeHT nognucan: Mo3sbipeB AHapen NeHHagbeBUY
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XprcaHoBHa
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