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1. He.]]l/l U 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Lens aAuCIUIUINHEL.

W3yuenne xkpuTepueB OLEHKH A(PGEKTUBHOCTH MPOU3BOJICTBA, OOLIMX 3aKOHOMEPHOCTEH
XMMUYECKUX IPOLECCOB, NPOMBIIUICHHBIH KaTaiu3 M XHUMHYECKHE peakTopbl. IIpoexktupoBaHue
xumuko-texHosornyeckux cucteM (XTC), crpykryppr XTC, cblpbeBOH U 3IHEPreTUUYECKOU
noncucteMsl XTC.

3ajayu TUCUUIUIMHBIL

- pacuMpeHue Kpyro3opa 0yaymux 6akanaBpoB B 0071aCTH XMMUYECKOTO IPOU3BOJICTBA;

- YMEHHUE CBOOOJHO OPHUEHTHPOBATHCS B OPraHU3ALMM IIPOLECCOB XUMHUYECKOI'O MPOU3BOACTBA,
IIPOMBIIUIEHHOTO  KaTaju3a, XUMHUYECKHUX pEaKTOPOB U OCHOBHBIX MaTEMaTHUUYECKUX MoJenen
IIPOLIECCOB B XUMUUECKUX PEAKTOPaXx;

- U3Y4YEHHE IPOMBIIUIEHHOCTH TSKEJIOr0 OPraHNYECKOro U HEOPraHMUECKOI0 CUHTE3A.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlucuuruimHa OTHOCUTCS K AUCUMIUIMHAM 00sI3aTeIbHON YacTH y4eOHOTo TIaHa.

HeoOxoauMbIMU YCTIOBUSIMH U111 OCBOSHHS AUCIMIUIMHBI SBIISTIOTCS:

3HaHUs:

- (PU3NYECKHUX 3aKOHOB XUMHH ¥ MATEMAaTUKH IIPH PELICHUH MTPAKTUUECKHX 3a/1a4,

- MaTeMaTU4YECKUX METOAOB Uil ONMHCAHUS, aHAIN3a, TEOPETUYECKOTO M SKCIEPHUMEHTAIBLHOTO
UCCIICOBAaHUST M MOJCIUPOBAHUS (HU3MYECKUX M XMMHUYECKUX CHCTEM, SIBJICHUH M IPOIIECCOB,
WCITIOJIb30BaHUS B 00YYCHUH U TPOPECCHOHATBHOM IS TEFHOCTH,

- TEXHOJIOTUYECKUX CXEM, alnapaTypHoro ohopMIICHHS U IPUHIUIIOB Pa0OTHl TEXHOJIOTHYECKOTO
obopynoBaHus,;

- Croco0OB pacdyéra OCHOBHBIX XapPAaKTEPUCTHK XHMHUYECKOrO IIpolecca, CIIOCOObI BHIOOpa
panMoHaTBFHBIX CXEM IIPOM3BOJICTBA,;

- METOAOB TMOCTPOCHHS OSMIHMPUYECKHX U  (HU3HUKO-XUMHYECKHX  MOJENEH  XHMHUKO-
TEXHOJIOTUIECKUX TPOIECCOB.

YMeHus:

- IPUMEHSTH (PU3HUYECKUE 3aKOHBI XMMUU M MATEMAaTHUKHU TIPU PEIICHUH NMPAKTHYECKUX 3a7ad.

- TNPUMEHATh MaTeMaTU4YeCKHe MEeTOJbl JUIsl OINWCaHMs, aHalu3a, TEOPETUYECKOro U
HKCIEPUMEHTAIBHOTO UCCIICIOBAHNS U MOJICITHPOBAHUS (PU3UUYECKUX U XUMUYECKUX CHUCTEM, SIBJICHUH
U TIPOLIECCOB, UCIIOJIb30BAaHUS B 00yUE€HHH U MPOPECCHOHANTBHOM eATeTbHOCTH;

- pa3pabaThIBaTh TEXHOJOTHUECKUE CXEMBI, alnapaTypHoe oQpopMIIeHHE TIpoliecca,

- pa3buparbcs B MPUHLMIAX PAOOTHI TEXHOJIOTHUECKOT0 000pyI0BaHHUS;

- pacCUMTHIBaTh OCHOBHBIC XapaKTEPUCTHKU XMMUYECKOTO MPOIECca H BRIOMPATh PAlMOHATIBHYIO
CXeMy IPOU3BOJICTBA,;

- MPUMEHSATh METOJBI TOCTPOCHUS IMIMPHYECKHX U (U3UKO-XUMHUECKUX MOJIENEeH XHMHUKO-
TEXHOJIOTHYECKUX MPOLIECCOB.

Bmanenmne:

- IPUMEHATH (PU3HUYECKUE 3aKOHBI XMMUU M MAaTEMAaTUKU TPU PEIICHUH MPaKTUUECKUX 3ajad,

- TPUMEHATh MaTEeMaTWYeCKHEe METONbI JUIS ONHWCAHWs, aHalIW3a, TEOPETHYECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEIOBAHUS U MOJICTUPOBAHUS (PU3NYECKUX U XMMUYECKUX CHUCTEM, SIBJICHUMN
Y TIPOIIECCOB, MCIIOJIb30BaHMS B 00YUEHUH U TIPOPECCHOHATHHOMN IS TETLHOCTH;

- METOZaMH Pa3paboTKU TEXHOJIOTHYECKHX CXEM, allapaTypHOro opopMIICHHS,

- 3HaHUSIMH O TIPUHIIUATIAX PAOOTHI TEXHOJIOTHYECKOTO 000PYIOBAHNS;

- 3HAHUSAMHU O CIIOCO0aX pacdyéra OCHOBHBIX XapaKTEPUCTHK XMMHUYECKOIo Ipoliecca, crocodax
BBIOOpA paIlMOHAIEHBIX CXEM MTPOU3BOJICTBA,

- METOJaMH IIOCTPOEHHS] OMIHUPHUECKUX M  (U3UKO-XUMHUECKHUX MOJAETIeH XHMHUKO-
TEXHOJIOTUIECKHX TPOIECCOB.

Conepxanue JUCHUIUIMHBL SIBISIETCS JIOTUYECKMM MPOJOJDKEHHEM COAEp)KaHUS JUCLHILINH
«O0m1ast 1 HeopraHuyeckas XuMus», «OpraHuueckas XUuMHUs.
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3. PesyabTarhl 00y4eHHs MO AMCUHUILINHE

[Tpornecc n3yueHust TUCUUIUIMHBI HAlIpaBJeH Ha (OpPMUPOBAHHE CIEAYIONINX KOMIIETCHIIUMA:

Taomuua 3.1

Kon 1 nammeHoBaHue
KOMIIETEHIINHA

Kon u HanMeHOBaHME UHIWKATOpA
noctmkenns komnerennnn (MK)

Kon n HammeHoBaHue pe3ynpraTa
00y4YeHUs 0 TUCIUTUIHHE

OIIK-2.
UCTIONH30BaTh
MaTeMaTHYECKHE,
(msnueckue, (hnzuxo-
XMMHYECKHE, XHMHYECKHUE
METOBI U1l pEUIeHUs 3aaa4
npodeccuoHaIbHON
JEATeTLHOCTH

Crocoben

OIlK-2.2 [Ipumensiet HABBIKH
HCTIONB30BaHusS 3HAHUN  (DU3HIECKUX
3aKOHOB, XMMHH W MaTeMaTHKH IPH
PELICHUH PAKTUIECKHX 3a/1a4.

3Hate: 31 (Qu3uveckue 3aKOHBI
XMMHH U MaTEMaTHKU MPH PEIICHUN
MPaKTUYECKUX 337124

YMmeth: Y1 OpuMeHITh QU3NISCKUC
3aKOHBl XUMHH M MAaTEMAaTUKH TPHU
pEIIeHNN TPaKTHIECKIX 3a7ad

Bnaners: Bl NpYMEHEHUEM
(U3MYECKUX 3aKOHOB XHUMHH H
MaTeMaTUKH npu peuieHun
MPAKTHYECKUX 33121

OIIK-2.3 Vcnonb3yeT MaTeMaTHYECKHN
ammapar A7 ONHUCaHMsA, aHalu3a,
TEOPETHIECKOTO M IKCIIEPUMEHTAIILHOTO
UCCIENOBAaHUS W MOJCIUPOBAHHS
(U3NYECKUX M XUMHYECKHX CHCTEM,
SIBJICHUH ¥ TIPOLIECCOB, MCIIOIb30BAHUS B
o0ydeHun u npohecCHOHATBHON
JEATeIIbHOCTH.

3HaTh: 32 MaTreMaTHYECKHE METOJbI
TS ONUCAHMS, aHaJIun3a,
TEOPETHUECKOTO u
AKCIIEPUMEHTAIEHOTO HCCIIeTOBAHUS
nu MOI[GJII/IpOBaHI/ISI (1)I/I3I/I‘-ICCKI/IX nu
XHUMHYCCKHX CHCTEM, HBJ'IeHI/Iﬁ n
MIPOIIECCOB, HCIOJIL30BaHHS B
obydueHnn ©  TpodhecCHOHATBHOMN
JIeSITeIbHOCTH.

YmeTs: y2 MIPUMEHSTh
MaTeMaTHYecKue  METOIbl  JUIA
OIMMCaHMs, aHAJIN3a, TEOPETHYECKOTO
" IKCTIEPUMEHTAIILHOTO
UCCJIEZIOBAaHUS W MOJCIUPOBAHHS
(GU3HYECKNX M XUMUYECKHX CHUCTEM,
SIBJIEHUM 51 MPOLIECCOB,
UCTIONB30BaHUsI B OOy4YeHHH W
npodeccroHaIbHOM AESTEIbHOCTH.

Bnaners: B2 MIPUMEHEHUEM
MaTeMaTHYeCKHX  METOJOB  JUIA
OINKCaHMSA, aHAJIN3a, TEOPETUIECKOTO
u 9KCHEPUMEHTAIILHOTO
WCCII/IOBAHNSI W MOJEJIHMPOBaAHUS
(U3NYECKUX U XUMHUYECKHX CHCTEM,
SIBIICHUN U MIPOLIECCOB,
UCTIONB30BaHU B OOy4YeHHH W
npodecCHOHANBEHON IS TEFHOCTH.

OIIK-4. CnocobeH
obecrieunBaTh  IMPOBEJCHUE
TEXHOJIOTHYECKOT0
nporecca, HCII0/IL30BATh
TEXHUYECKUE CpEeACTBa A
KOHTPOJIA napameTpoB
TEXHOJIOTHYECKOT0
mpoliiecca, CBOMCTB ChHIPbS U
TOTOBOM MPOIYKLHUU,
OCYIIIECTBJIATh  M3MCHCHHE
rmapamMeTpoB
TEXHOJIOTMYECKOr0 Impoliecca
Nnpyu U3MEHEHUU CBOMCTB
CBIPBSI

OIIK-4.1 Ob6nanaer 3HAHUSAMU
TEXHOJIOTHUYECKHX CXEM, allapaTypHOTO
opopmiIeHHsT W TPUHUOUIOB pPabOTHI
TEXHOJIOTHYECKOTr0 000py10BaHUSI.

3HaTh: 33 TEXHOJOTMYECKHE CXEMBI,
anmaparypHoe  opopMIIlCHHE ~ H
MIPUHIINTIBI paboThr
TEXHOJIOTHYECKOTO 000PYI0BaHUS

YMmeTs: y3 pa3pabaThiBaTh
TEXHOJIOTHYECKHE CXEMBlI,
arnmapaTypHoe odopmiieHre
mporecca. YMeTb pa3OupaTbcs B
NPUHIUIIAX paboThI
TEXHOJIOTHYECKOTO 000pYI0BaHUS

Bnaners: B3 meronamu pazpabotku
TEXHOJIOTHYECKUX CXeM,
anmapaTypHoro ohopMIICHUSL.
BHa}IeTB SHaHWAMHU O IMPUHIOUIIAX




paboThI TEXHOJIOTUYECKOTO

000pyIOBaHUs

3Hate: 34  cmocoObl  pacuéra

OCHOBHBIX XapaKTePUCTUK

XMMUYECKOT0 TPOIecca, CIIOCOObI

BbIOOpa  pallMOHATBHBIX cxeM

MTPOU3BOICTBA

YmMmeTh: Y4 paccUuThIBaTh OCHOBHBIC
OIIK-4.3 CnocobeH  pacCUHTHIBATh P

XapaKTePUCTUKU XUMHYECKOTO
OCHOBHBIC XapaKTePUCTHKU

rporiecca u BBEIOMPATH
XMUMHYECKOro TMpoliecca W BHIOHpATh

paIOHAIBHYIO cxeMmy
PalMOHATBHYIO CXEMY MTPOU3BO/ICTBA.

MTPOU3BOJICTBA

Baagers: B4 3nanusiMu 0 crioco0ax
pacuéra OCHOBHBIX XapaKTCPUCTHK
XMMHYECKOT0 TpoIiecca, crocobdax
BBIOODA palMoOHAIbHBIX cXeM
IIPOU3BOICTBA

OIIK-4.4 [Ipumensiet METOBI
MMOCTPOCHUS 3MITMPHUYSCKUX U (DHU3HKO-
XAMHUYECKHUX MoJeleit XHUMHKO-
TEXHOJOTHYECKHX MPOIECCOB.

3nate: 35 Meronsl
AMIHUPUIECKUX u ¢duzuKo-
XAMHYECKAX  MOJENeH  XUMHKO-
TEXHOJIOTHYECKHUX IPOIIECCOB

MIOCTPOCHUS

YMmers: Y5 nOpuUMEHSTH METOMBI
MOCTPOCHUSI ~ OMIHUPHUYECKUX |
(U3UKO-XUMHYECKUX Mojenen
XHMHUKO-TEXHOJIOTHIECKUX
HPOLIECCOB

Brnagers: B5 merogamu moctpoeHus
AMIHPUIECKIX u (hmzuko-
XUMHNYECKHUX MOHCHCﬁ XUMHKO-
TEXHOJIOTHUECKHUX IIPOLIECCOB

4. O0beM TUCHUNINHBI

OO0t 00beM IUCHUILIMHEL COCTABIAET 4 3aueTHBIX equHUILI, 144 yaca.

Tabnuna 4.1.
AyIMTOpHBIE 3aHATHS/KOHTAKTHAS
Kypc/ YAHTOP dopma
dopma pabora, yac. CamocrosiTenbHas
cemMecT KoHTpoib, 4ac. | MpoMeXyTOYHO
o0yueHus Jlekun | Ilpaxtuueckue |Jlaboparopusie| pabora, dac. .
p i aTTecTaluu
u 3aHSTHS 3aHTHS
9K3aMEH,
ouHas 3/5 34 34 - 40 36 KypcoBas
pabota
9K3aMEH,
3a049Has 3/6 8 10 - 117 9 KypcoBas
pabora

5.1. CtpykTypa TUCHUIIINHBI

OuHnas ¢popma odyuenus (OPO)

5. CTpyKTypa u coiep:kaHue JUCHUNIMHbI




Tabmmma 5.1.1

CrpyKTypa JUCIUIIINHBI AynuTopHBIE 3aHATHSL, Yac
Ne Hom CPC, Beer OueHouHOE
o, Kon MJIK
/1 ep HanmenoBanue ) p— IMoakr TTa6o yac CPEZCTBO
pasze pa3zena 1 PaKt. p- Hac.
na
Knaccudpukamus u Teer Nol
1| 1 | OcHoBERe 4 1 - 2 7 | OMK-2.3 | (Mpunoxenue 1,
XapaKTEPUCTUKH 3)
XTI
Tect Nel
4 - - OIIK-2.3 | (Ilpunoxenue 1,
3)
2 2 Peaxtopa XTII 2 10 Tecr Nel
- 4 - OIIK-2.2 | (Ilpunoxenue 1,
3)
Tect Nel
Knaccudmkars 6 - - OIIK-2.3 (Hpnno;:;eHme 1,
3 3 é(a"l;aC CripbeBast 3 15 Teor Nol
- 6 - OIlK-4.4 | (Ilpunoxenwue 1,
3)
Tect Ne2
6 - - OIlK-4.1 | (Ilpunoxenwue 1,
4 4 HpOI/ISPOI[CTBO 2 15 3)
CEpHOM KHCIIOTHI CaMoCT. pacH.
- 7 - OIIK-4.3 pabota Nel
(ITpunoxxenue 4)
Tect
6 - - OIIK-4.1 | Ne2(Tlpunoxxenue
5 5 HpomBuozLCTBo 5 15 1,3)
A30THOI KUCIIOTHI CaMoCT. pacHy.
- 7 - OIlK-4.3 pabota Ne2
(ITpunoxenue 4)
4 - - OIlK-4.1 Tect No2
6 6 IIpoueccel 2 1 CaMOCT. pacu.
KOKCOBAHHS - 5 - OIlK-4.3 pabora Ne3
(ITpunoxxenwne 4)
Tect Ne3
4 - - OIlK-4.1 | (Ilpunoxenwue 1,
7 7 DNEeKTPOXMMHUYECK 5 10 3)
1€ IpOLECCH Tect Ne3
- 4 OIlIK-4.3 | (Ilpunoxenwue 1,
3)
Brinonnenue
8 | Kypcogas pabora - - - 25 25 KypCOBOM paboThI
(ITpunoxxenue 2)
Urorossiii Tect
9 | Dk3amen - - - 36 36 (ITpunosxenwue 3,
5)
HUroro: 34 34 - 76 144
3aounas popma o0yuenus (3P0O)
Tabnuma 5.1.2
CrpyKTypa QUCIHUIUTNHBI AynUTOpHBIE 3aHSTHS, Yac
Bcer
Ne 7] CPC, OreHoYHOE
omep o, Koxg MJIK
n/n HaumenoBanue Jac CPELCTBO
pasnen Jlexumn ITpaxr. Jlabop. gac.
a paszena
Knaccudukamus u HToroselii TecT
! ! OCHOBHBIE 0.5 0.5 ) 17 18 OIIK-2.3 (ITpunoxxenue




XapaKTePUCTUKH 3,5)
XTH

HToroserii TecT
OIIK-2.3 | (IIpwioxenue

2 2 Peakropa XTII 1 2 - 10 13 3,5)

HTorossrii TecT
OIlK-2.2 | (IlpunoxxeHue
3,5)

HTorosslii TecT
OIlK-2.3 | (IIpunoxxeHue

Knaccudukanus 3,5)

3 3 XTC. CeipbeBast 1 1 - 5 7

HTorossrii TecT
OIlK-4.4 | (IlpunoxxeHue
3,5)

basa

HTorossrii TecT
OIIK-4.1 | (IIpwioxenue

4 4 HpOI/ISjSO,I[CTBO 2 5 ) 10 14 3, 5)V
CEPHOU KUCIIOTHI HUtorossrii Tect
OIIK-4.3 | (IIpwioxeHue
3,5)

Hrorosslii TecT
OIIK-4.1 | (IIpwioxeHue
ITpou3BoaCTBO 2 5 3,5)

a30THOM KUCIIOTHI HToroBeiit TecT
OIlK-4.3 | (IlpunoxxeHue
3, 5)

Urorosslii TECT
OIIK-4.1 | (IIpunoxenue
6 6 IMpouecchr 1 5 3,5)

KOKCOBaHMUS HToroBelii TeCT
OIIK-4.3 | (IIpwioxeHue
3, 5)

HToroserii TecT
OIIK-4.1 | (IIpwioxeHue

DIEKTPOXUMHUIECK 05 05 ) 5 6 3, 52
Ue TPOLIECCHI Utorossrit TecT
OIIK-4.3 | (IIpwioxeHue
3,5)

Brinonnenue
KypCOBOH
8 Kypcosas pabora - - - 50 50 padoThI
(ITpunosxenue
2)

HTorossrii TecT
9 DK3aMeH - - - 9 9 (ITpunosxenwue
3, 5)

Hroro: 8 10 - 126 144

Ou4Ho-3a04Has popma o0yuenus (O3PO)
He peanmsyercs.

5.2. ConeprkaHue TUCHUTIIUHBI

5.2.1. Coneprxanue pa3ieaoB JUCIUIUINHBI.

Paznen 1. Knaccudukarus XMMHUKO-TEXHOIOTHYECKUX MPOIIECCOB. PaBHOBECHE B TEXHOJIOTHYECKHIX
nporeccax. CKOpOCTh TEXHONOrWYecKuX TpormeccoB. CrocoObl yBETMYEHHS CKOPOCTH IpoIiecca.
TexHonornueckne cxembl. [IpoeKTHpOBaHME XUMHUYECKHUX MPOU3BOACTB M MOJECIUPOBAHUE XHWMHKO-
TEXHOJIOTUYECKUX ITPOLIECCOB.




Paznen 2. Mopgenu uaeanbHBIX PEAKTOPOB BBITECHEHUS, CMEIICHHMS], MEPUOIUYECKOTO JICUCTBHUS.
CpaBHEHHE XapaKTEPUCTUK PEAKTOPOB BBITECHEHUS, CMEIICHUS U MEPUOJUYECKOr0 JEHCTBUSL
TemmepaTypHblii pPEKUM PEAKTOPOB. Y CTOMUMBOCTH pPAOOTHI pPEaKkTOpoB. MaTepuallbHBIA OajiaHC
XUMHUYECKUX PEaKlnil U ero xapakreprcTrka. OCHOBBI TOMOT€HHOTO Katanu3a. HykieopuabHbIN KaTamus.
Kuneruka peakimii HykJIeopuIbHOro Karanu3a. KHCIOTHO-OCHOBHBIA M 3JNEKTPOQUIBHBIN KaTallus.
MeTraoKkoMITIeKCHBI KaTtanm3. Pa3zpaboTka W co3maHue XUMHUKO-TexHosnormdeckux cucreM (XTC).
OCHOBHBIE IOHATUS U IPUHLUIIBI CUCTEMHOT0 TIoaxoa. OcHoBHbIE 3Tanbl cozaanus X TC.

Paznen 3. Knaccudukamms moneneit XTC. 3amaum aHanmmza, cuHTe3a W onTumuzammu X1C.
CelppeBass 0aza XUMHMYECKOM MPOMBIIUIEHHOCTH. PalmoHambHOE W KOMIUIEKCHOE HCHOJIb30BaHUE
ChIpbEBBIX  pecypcoB. [lpuHimmel oOoramieHus ChIpbi. OJHepreTuueckas 0a3a  XUMHUYECKOM
NPOMBIIIIEHHOCTH. OCHOBHBIE HAIPABJICHUS! MOBBIIICHUS 3()()EKTUBHOCTH HCIIOIB30BAHUS TOILUTUBHO-
SHEPreTUYECKUX PECYPCOB.

Paszmen 4. IlomydeHuwe CEpHOM KHCIOTBL: CBOWCTBA, NPHUMEHEHHE W CHOCOOBI IOTYYEHHMSI.
[Tpou3BOACTBO ABYOKHCH CEpbl: UCTOYHHMKH CBIPbS, XUMHM3M M KHHETHKA Ipolecca OOXKUra CepHOro
Komuenana. [leun nprmMeHsiemble Uil 00KUra CepHOTo KOJT4eaHa: YCTPOHCTBO, paboTa, MPEeUMYyIIecTBa U
HEJIOCTaTKU Pa3IMYHbIX TUIIOB Teueil. [Iporn3BoACTBO ABYOKHCH CephI ITyTEM CKUTAHUS CEPhI: YCTPOMCTBO
u pabora meun. KoHTakTHBIA Ccmoco® TPOM3BOACTBA CEpPHOW KUCHOTHL [IpuHIMTIMAaNbHAs
TEXHOJIOTUYECKasi CXeMa MPOU3BOJICTBA CEPHOM KHCIIOThI KOHTAKTHBIM CIIOCOOOM.

Pazpmen 5. Meronp! ¢ukcarmu armochepHoro azora. CrocoObl MOTydeHUs] aMMHaKa U3 a30Ta BO3IyXa
KOHTaKTHbIM MeTooM. CxeMa KaTaJMTUYeCKOro CHHTe3a aMMHaKa Ha MOpPHCTOM Kartanmuzarope. Cxema
MIPOMBIIIUIEHHOTO CIoco0a CHUHTe3a ammuaka. [Ipon3BOACTBO a30THOM KHUCIOTHL. DU3HKO-XMMHUYECKHUE
OCHOBBI MPOU3BOJICTBA a30THOM KHUCIOTHI. [Ipon3BOICTBO pa30aBieHHOM a30THOM KHCHOTHL. [lomyueHue
KOHLICHTPUPOBAHHOM a30THOM KUCIIOTBI.

Paznen 6. Xumuueckas nepepaborka TorumBa. CocTaB U CBOWCTBA HE(DTH U TBEPABIX TOILIUB.
KokcoBanue kameHHbIX yriieil. IIpoayKkTel KOKCOBaHMS M MX HCIIOJIb30BAaHUE. Y CTPOWCTBO M paboTa
KOKCOBBIX Tmeueil. Pa3nenenue mpomykToB kokcoBanus. llomykokcoBaHume M cyxasi MEperoHKa Yriis
CJIAHLIEB U JIepeBa.

Paznen 7. DnekTpoXxMMHYECKHE TMPOIECChl. DNEKTPOJIM3 PACIUIaBOB, MPOU3BOJICTBO ATFOMHHUS.
DneKTposin3 BOAHBIX pacTBOpPOB. [IpoM3BOICTBO XJI0pa U €KOr0 HATpa.

5.2.2. CoaepxaHue AUCUUIUTHHBI 10 BU/IaM y4eOHBIX 3aHATHH.

JleKMOHHBIE 3AaHATUS
Tabmmra 5.2.1

Ne | Homep pasnena O06mBewm, yac.
n/n gucuuiuHel - | OPO | 300 | O30

Tema gexuun

Knaccupukanms  XUMHKO-TEXHOJIOTHYECKUX  TPOLECCOB.
PaBHOBecHE B TEXHOJIOTHYECKUX MPOIIECCax.

CxkopocTb TEXHOJIOTHYECKUX TIPOLIECCOB. Crioco0st
1 1 4 0,5 - YBEJIMUEHUS] CKOPOCTH ITpoliecca.

TexHonornyeckue cxembl. llpoekTupoBaHHE XUMHYECKHX
MPOM3BOJACTB M MOJEIHPOBAHHE XHUMHKO-TEXHOJOTHYECKHX
MTPOIIECCOB.

Mognenn wuaeanbHBIX PEaKTOPOB BBITECHEHUS, CMEIICHHUS,
MEPUOANYECKOTO JEHCTBHSL.

CpaBHEeHHE  XapaKTepUCTUK  pPEaKTOPOB  BBITECHEHHA,
CMEIICHUS ¥ TIEPHOJNIECKOTO JIEHCTBHSL.

TemmnepaTypHbI peXUM pPEakTOpOB. Y CTOWYMBOCTH PabOTHI
2 2 4 1 - pEaKkToOpoB.

MartepuanbHblii  OamaHC XMMHUYECKHX pEaKkIuid U  ero
XapaKTepHUCTHKA.

OcCHOBBI TOMOreHHOTO KaTanu3a. HykieopunbHbI KaTamus.
Kunernka peaxnmii HykineopuIbHOTO KaTannza. KucCiIoTHO-
OCHOBHBII 51 ANEKTPOPIITEHBIN KaTajus.
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MeTamoKOMIUIEKCHBIN KaTalln3.

Pa3paboTka W co3maHWe XHMHKO-TEXHOJIOTHUECKHX CHUCTEM
(XTC). OcHOBHBIC TIOHATHS W TPHUHIUIB CHCTEMHOTO
noaxoja. OcHoBHbIE 3Tanbl co3gannst XTC.

Knaccudurkarms moneneir XTC. 3agaun ananu3za, CUHTE3a U
ontummzarmu XTC.

CripbeBas baza XUMHYECKOM MIPOMBIIICHHOCTH.
PanmoHanbHOE W KOMILIEKCHOE WCIIOJIB30BAHUE CHIPhEBBIX
pecypcoB. IIpuHIUIBl 000TaIeHus CHIPbSL.

DHepreTudeckas 0a3a XHUMHYCCKOM  IPOMBIMUICHHOCTH.
OCHOBHBIC  HAIIPaBIICHUS  TOBBINICHUS  3(PHEKTUBHOCTH
WCTIOJTb30BaHsI TOTUTHBHO-YHEPTEeTHYECKUX PECYPCOB.

[lonydyeHue cepHOM KHCIOTBI: CBOICTBA, NPHUMEHEHHE U
crocoObl  monryueHus. [Ipou3BOACTBO  JIBYOKHCH  CEpBHI:
WUCTOYHUKU CBIPhbS, XUMHU3M W KWHETHKAa Tpoliecca 00xura
CEpHOTO KOJTYe/IaHa.

[leun mnpumensiemple A OOXHTa CEPHOTO KOJIenaHa:
yCTpO#CcTBO, paboTa, MNpPEeUMyIIeCTBA M HEIOCTATKH
pas3IMUHBIX TUTOB Tedel. [Ipon3BOACTBO NBYOKWICH CEpBI
MTyTeM COKHTaHHsI CePhI: YCTPONCTBO M paboTa IMeyH.
KoHTakTHBIH  CIOCOO  TPOM3BOJICTBA CEPHOH  KUCJIOTHI.
[IpunnunuanpHas TEXHOJIOTUYECKAss CXeMa MPOU3BOJACTBA
CEPHOH KUCIIOTHI KOHTAKTHBIM CITOCOOOM.

Metonsl  ¢ukcamm  atMocdepHoro  azora.  CrocoObl
MOJTy4YeHHUs] aMMHaKa U3 a30Ta BO3{yXa KOHTAKTHBIM METOJIOM.
CxemMa KaTaIUTHYECKOTO CHHTE3a aMMHAaKa Ha IOPHUCTOM
Katasm3aTope. Cxema MPOMBIIIJIEHHOIO crocoda CHHTe3a
aMMHaKa.

[Ipon3BoacTBO a30THOM  KHUCHOTHL. DUBMKO-XUMUYECKUE
OCHOBBI IPOM3BOJACTBA A30THOM KHUCIOTHL. IIpom3BoacTBO
pa3baBieHHOM A30THOM KHCJIOTHI. Iomyuenue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI.

Xumnueckass nepepaborka TtomnmBa. CocTaB M CBOIcTBa
HE(TH U TBEPIBIX TOIUIMB.

KokcoBanmne kameHHBIX yrieil. IIpoaykTel KOKCOBaHHMS U HMX
UCTIONIb30BaHMEe. YCTPOWCTBO M PpadoTa KOKCOBBIX IEHYeH.
Paznenenne mnpoaykroB KokcoBaHus. IlomykokcoBanuwe u
cyxas IIeperoHKa yIJis CIaHIEB U IEpeBa.

0,5

DNEeKTPOXMUMHUYECKUE TIPOLECCHl. DJIEKTPOJIM3 PaCILUIaBOB,
NPOU3BOJICTBO AOMHHUS. DJIEKTPOJIU3 BOJIHBIX PACTBOPOB.
[1pon3BOACTBO XJIOpa M €IKOTO HATPA.

Hroro:

34

IIpakTHyeckue 3aHATUSA

Tabmuua 5.2.2

Howmep pa3znena
JUCHIUTUINHBI

OO0neM, yac.

810]0)

300

0390

Tema IMPAKTUYCCKOI'0 3aHATHA

1-7

8

2

DJeMEHThI PacY€TOB XUMHUKO-TCXHOJIOTUYCCKUX IPOIECCOB

1-7

10

3

MaccoBblii, 00beMHBIH U MOJBHBIN COCTaB

1-7

10

3

XapaKkTepUCTHKH ra30BbIX cMecel

1-7

6

2

TemnoBsie PacdCThl XUMUKO-TCXHOJIOTHUICCKHUX MTPOLICCCOB

Hroro:

34

10

JlaGopaTopHblie paboThI
JlabopaTopHble pabOThl Y4€OHBIM TUTAHOM HE TTPEAYCMOTPEHBI
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CamocrosiTesqibHasi padoTa CTyJAeHTa
Tabnuma 5.2.3

No Homep O0beM, gac.
i pasmena Tema Bug CPC
YcrpoiictBo U paborta medei
IToarotoBka K
1 2 17 - MBUIEBUHOTO OO0XHTa CEPHOTO
MIPAKTHYECKUM 3aHATHIM
KOJTYeIaHa.
VYerpoiictBo n pabora Tedei
IToarotoBka K
2 2 10 - 00XHUra CEpPHOTO KOJYEHaHa C
MPAKTUYECCKUM 3aHATUSIM
KHIISIIAM CIIOEM.
YerpoiicTBo u pabora
N IToaroroBka K
3 3 5 - (bOopCcyHOUHBIX Te4el 00XKura
MPAKTUYECCKUM 3aHATHUIM
CEPHOTO KOJTYeIaHa.
IlonykokcoBanue u  cyxas
MEperoHKa yriis, CIAaHIeB |
p M H IToarotoBka K
4 2 10 - JepeBa. [IponykTer
MPAKTUYCCKUM 3aHATUSIM
MOJIYKOKCOBaHUS u ux
MPUMEHEHHE.
Tumel KOHTAKTHBIX arrmapaTroB
1-7 okucaeuust SO,, onTUMAaNbHBIN
v IToaroroBka K
5 2 10 - TeMIepaTypHBIN pexXuM
IMMPAKTUYCCKUM 3aHATHAM
KOHTAKTHBIX ~ allaparoB |
CHOCOO0BI €T0 MO IEPKAHHSI.
KonraktHoe oxucienue SO, B
SO;: paBHOBecHe, paBHOBECHAs
6 2 10 CTETICHb npespanienus, | [Toagrororka K
3aBUCUMOCTDH KOHCTAHTBI | MPAKTUYCCKUM 3aHATUAM
paBHOBeCHsT OT TEMIIepaTyphl,
CKOPOCTh PEaKIIUH.
KonraktHoe oxucienue SO, B
SOg: KaTaJn3aTophl,
7 2 5 mpeumyiiectea W Hemoctatku | [Toarororka K
Pa3IMYHBIX TUTIOB | MPAKTHYECKUM 3aHATHIM
KaTajn3aTopoB, CTaJIuu
mporiecca KaTaimsa.
KypcoBas . IloaroroBka K 3amure
8 yP 25 50 - Pacuet kypcoBoii paboThI .
pabora KypCOBO# paboTHI
OKk3aMeH 36 9 - - [oaroToBka K 9K3aMeHY
Hroro: 76 126 - - -

5.2.3. [IlpenonaBanue JIUCHUIUIMHBI BEAETCS C TPUMEHEHHEM  CIEAYIOIIHMX  BHUJIOB
00pa30BaTeNbHbIX TEXHOJIOTUM:

- Ungopmayuonno-koMmynukayuonnvlie mexHono2uu, HANPABICHHBIE HA OBJIAJCHHE OOJIBLINM
3aracoM 3HAHMM, 3allOMHHAHWE M CBOOOJHOE omepupoBaHue HMHU. Mcmomb3yeTrcs JIEeKIIMOHHO-
MIPE3CHTAIIMOHHBIA ~ METOJI, CaMOCTOSITEIbHOE W3YyYEHHE JIUTEpaTypbl, IPHMEHEHHE HOBBIX
MH(POPMAIMOHHBIX TEXHOJIOTUN JJIS1 CAMOCTOSITEIBHOTO MOMOJIHEHUS 3HAHUH .

- [eamenvhocmHuble  npakmuko-OpUEHMUPOBAHHbIE — MEXHOJ02uu,  HAIPABICHHBIE  HA
¢dopmupoBaHHe CHCTEMBI MPO(GECCHOHATBHBIX  MPAKTHUECKUX YMEHUH TpU  HPOBEIAECHUH
SKCIIEPUMEHTAJIBbHBIX HCCIEeI0BaHUM, OO0ECIEeYUBAIOIIUX BO3MOXHOCTh KAYE€CTBEHHO BBIMOJIHATH
poEeCCHOHATIBHYIO IesITeNbHOCTh. Vcnonb3yeTcs ananus, cpaBHEHHE METOI0OB NMPOBEJACHUS (PU3HKO-
XUMHUYECKHUX MCCIIEIOBaHUM, BBIOOP METO/1a, B 3aBUCIMOCTH OT OOBEKTa UCCIIEIOBAHUS B KOHKPETHON
CUTYALlUH U €T0 IPAKTUYECKAs pealu3alus.

- Pazeusarowue npobremHo-opuenmuposannsle mexHonio2uu, HalpaBJIeHHbIE HA (JOpMUPOBaHHE U
pa3BUTHE NMPOOIEMHOTO MBIIIUIEHUS, MBICTUTEIbHOW aKTUBHOCTH, CIIOCOOHOCTH NMPOOJIEMHO MBICIHTb,
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BUIETh W (OPMYIHPOBATH MPOOJEMBbI, BBIOMPATh CIOCOOBI M CpPEACTBA MJIsi WX pEIICHUS.
Hcnone3yrorcss crneAyromuye BHUABI MPOOJIEMHOTO OOYYEeHHsS: OCBEIIEHHWE OCHOBHBIX MPOOIeM
W3y4yaeMOW JUCHMIUIMHBI Ha JICKIHAX, Yy4YeOHbIE JUCKYCCHUHW, KOJUICKTHBHAs MBICIUTEIbHAS
JEeSTELHOCTh B IPYIIaX MPH BBITOJIHEHUH MTOMCKOBBIX JIA0OPATOPHBIX padoT.

- Jluunocmuo-opuenmuposanHvle mexHono2uu obyuenus, oOECICUUBAIONINE B XOJA€ y4eOHOTO
mporiecca y4eT pas3lIM4HbIX CIIOCOOHOCTEeH 00y4JaeMbIX, CO3JaHHE HEOOXOIUMBIX YCIOBHU s
Pa3BUTHSI UX WHIUBUAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHBHOCTH JIMYHOCTH B Y4eOHOM TpoIiecce.
JIM9HOCTHO-OPUEHTHPOBAHHBIC TEXHOJIOTUN OOYUYEHUS PEATH3yIOTCS B PE3yIbTaTe WHIUBUAYATHHOTO
OOIIEeHUs TIPeroIaBaTelisi U CTYACHTA Ha KOHCYJIbTAIHSIX, TIPU MOJITOTOBKE HHIMBUIYaIbHBIX OTYETOB
110 J1a00opaTOpHBIM paboTaM | WX 3alUTe.

6. TemaTuka KypcoBbIX padoT

KypcoBbie paboThl TOJKHBI COOTBETCTBOBATh TEMaTHKE AUCHMILIUHBI «OOmas Xumuueckas
TEXHOJIOTHS» W BBHITIOJTHSIOTCS B BHJIE MUCHMEHHBIX pa0OT B COOTBETCTBUU C TEMaMH BBIJAHHBIMU
MpernojaBaTesieM.

TeMbI KypcOBBIX paboT:

- BJIEMEHTHI PACY€TOB XMMHUKO-TEXHOJIOTMYECKHUX MPOIIECCOB — 1-ast 4acTh;

- MacCOBBIN, 00bEMHBIN U MOJIBHBIA COCTAB — 2-asl 4acCTh;

- XapaKTePUCTHKHU T'a30BbIX cMeceil — 3-5 4acTb;

- TEIUIOBBIE PACYEThl XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB — 4-5 4acTh.

Pacuer marepuanbHoro 6ajgaHca : METOAMYECKUE YKa3aHUS K BBIIOJHEHHIO KYPCOBOM pabOThI MO
muctumuinHe "OOmas XuMUYeckass TeXHOJIOTHS'" U CTYACHTOB HampaBieHuid moarotosku 18.03.01
"Xumunyeckass texnonorus", 18.03.02 "DHepro- u pecypcocoOeperaroniye mnpouecchl B XUMHUECKON
TEXHOJIOTUH, HePTEXUMHUH U OMOoTeXHOIOTUN" BCeX (hOpM 00yUIeHHSI.

7. KoHTpoJibHBIE PaboThI

KOHTpOJ’ILHHG pa6OTBI y‘IC6HBIM TJIaHOM HE MTPCAYCMOTPCHBI.

8. OueHka pe3yJbTaTOB OCBOCHHS THCIUIIHHBI

8.1. Kpurepuum onecHUBaHUS CTENEHU IMIOJHOTBI M KayecTBa OCBOCHHS KOMIETCHIMH B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucremMa OLIEHUBAHHS CTEIIEHH MOJHOTHI M KaueCTBa OCBOCHHS KOMITETCHIIUI
o0yyaromuxcs ouHOU (opMbl 00ydeHHUs pescTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
" KoauuectBo
Ne ni/m Buasl MeponpusATHil B paMKax TeKylero KOHTPOJIst
0aJ1JI0B
| Texymias aTTecTauus
1 Pabora Ha nexuumsax 3
2 BrimonHenne mpaxkTrdeckoro 3amanus Ne 1 4
3 3aiuTa npakTUIecKoro 3aaanus Ne 1 3
4 TectupoBanue no remam 1-2 10
HUTOI'O 3a nepByI0 TEKYIIYIO ATTECTAIUIO 20
2 TeKyIas aTTeCTaIus
1 Pabora Ha nexmmsax 5
2 BrimonHenne mpakTrdeckoro 3amanus Ne 2 6
3 3amuTa npakTUYecKoro 3aganus Ne 2 4
4 TectupoBanue no remam 3-4 20
HNTOI'O 3a BTOPYI0 TEKYIIYIO ATTECTALMIO 35

3 TekyIas aTTecTalus

12




1 PaboTta Ha JIeKIuIx 5
2 BeinosHeHue mpakTHYECKOro 3aganus Ne 3 10
3 3aimuTa mpakTH4ecKoro 3amaanus Ne 3 10
4 TectupoBanue no remam 5-7 20
HNUTOTI'O 3a TpeThI0 TEKYIIYIO ATTECTALUIO 45
BCEI'O 100

8.3. PeliTunrosas cucrema OLOCHHUBAHUA CTCIICHU ITOJHOTHI MU KAa4Y€CTBa OCBOCHUS KOMHCTCHI_[I/II\/JI
oOyJaromuxcsi 3a04HoU (POpMBI 00yUeHUS TpecTaBieHa B Tabuie 8.2.

Tabnuna 8.2
Ne n/mt Buzbl MeponpusATHiA B paMKax TEKYLIEro KOHTPOJIA KonngectBo 6ajsioB
1 Pabora Ha eKuusx 13
2 BerIimnonHeHve npakTHaeckoro 3aaanus Ne 1 4
3 3anura npakTHyeckoro 3ananus Ne | 3
4 TectupoBanue 1o temam 1-2 10
5 BeinonHeHue npakTuaeckoro 3aganus Ne 2 6
6 3amura npakTU4eckoro 3aganus Ne 2 4
7 TecrupoBanue 1o Temam 3-4 20
8 Brinonnenue npaktuyeckoro 3ananus Ne 3 10
9 3amura npakTudeckoro 3agaHust Ne 3 10
10 TectupoBanue 1o Temam 5-7 20
BCET'O 100

8.4. PeliTuHroBas cucreMa OLIEHUBAHHUS CTEIEHU ITOJHOTHI M KAUECTBA OCBOECHHSI KOMIIETEHIIUI
oOyuarouxcsi MpH OLIEHKE KypcoBO# paboThI pejcTaBieHa B Tadmnuie 8.3.

Tabuua 8.3

Ne Bupl gesTenbHOCTH IpU BBIOJITHEHUH KYPCOBOM pabOThHI bae

1 AHanu3 3aJaHAs M BCEX MMEIOIUXCS HCXOMHBIX JAHHBIX JUIS BBINOHEHUS 5
pacueTHBIX NEHCTBUN

2 Boi6op pacueTHbIX METOAMK W (QOopMyd A pPEUIeHHs MOCTaBIEHHOU 10
3a/1a4u

3 Pemenne 3amau  Ha Temy: «Pacuer marepuanbHOro OajlaHca XHUMHKO- 10
TEXHOJIOTMYECKHUX IPOLIECCOB)»

4 Pemenue nByx 3amaud Ha TeMy: «Pacder mapaMeTpoB peakTOpOB» 15

5 Pemenne 3amau Ha Temy: «OCHOBHBIE MOKa3aTeNN CTaAUM XUMHUYECKOIO 20
IIPEBPAIICHUSI»

6 AHan3 NOJyYEeHHOIO PEIIEHUS U €r0 KaUeCTBEHHAs OLICHKA 10

7 3ammra KypcoBoil paboThl 30
Hroro 100

9. VYueOHo-MeTOAMYeCKOE U HHPOPMALMOHHOE 00ecniedeHHe T CIUTIIMHbI
9.1. IlepeueHp peKOMEHIyeMOM JINTEpaTyphl NpeacTasiieH B [Ipunoxenun 2.

9.2. CoBpeMeHHBIE mMpodeccHOHANbHBIE 0a3bl NaHHBIX W WH()OPMAIMOHHBIE CIPABOYHBIC
CUCTEMBI.

- DNeKTpOHHBIN Katanor/dnekTponHas oubnuoreka TUY (http://webirbis.tsogu.ru/);

- ObC m3narennscTBa «JIaupy» (http://e.lanbook.com);
- DBC «IPRbooks» (www.iprbookshop.ru);

- DyeKTpoHHOE M3aaTenbcTBO FOPAVITY (Www.urait.ru).

9.3. JluumeH3uoHHOE W CBOOOJHO pAacCIpOCTpaHSIEMOE TIPOrpaMMHOE OOecreyeHne, B T.4.
OTEUECTBEHHOT'O MTPOM3BO/ICTBA!
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1. Microsoft Office Professional Plus

2. Microsoft Windows
3. Kommac-3D V18
4. Apxusatop 7-Zip

5. DnekTpoHHas nHGpopManMoHHO-o00pa3oBareabHas cpena EDUCON

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUINIHHBI
[Tomemienust 1si MPOBEACHUS BCEX BHIOB palbOTHI, MPEIYCMOTPEHHBIX YYE€OHBIM IIJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOIMMBIM 000PYI0OBaHHEM U TEXHHYECKUMHU CPEJCTBAMHU O0YUICHHUS.

O0ecneyeHHOCTh MaTepPHATIbHO-TeXHUYEeCKNX ycaoBuil peanusanun OITIOII BO

Tabmuma 10.1

Ne Hanmvenosanwne HanmenoBanne noMenieHnii 1uis Anpec (MECTOMOIOKEHNUE ) TOMETIEHUI
/11 | y4eOHBIX IPEAMETOB, KyPCOB, HPOBECHHS JUISL IPOBEJICHHS BCEX BUJIOB YUeOHOM
JVCIUTIINH BCEX BHIOB yIeOHOI NesATEIBHOCTH, JeATeNbHOCTH, MIPeIyCMOTPEHHOM
(Momynetit), IPEyCMOTPEHHON YUeOHBIM IUIAHOM, B TOM | Y4eOHBIM ITAaHOM (B CITy4ae pea3aliiu
NPaKTHKU, HHBIX BHIOB 9HCIIe TIOMETIEHHS [UIS CAMOCTOATETbHOI 00pa30BaTeNbHON IPOTPaMMEI B CETEBOI
y4eOHOH IeATeNBHOCTH, paboTEI, ¢ YKa3aHUEM NEPEYHS] OCHOBHOTO (hopMe JOTIONHHUTENEHO YKa3bIBACTCs
HpeTyCMOTPEHHBIX yIeOHBIM | 000pyJ0BaHHs, yIeOHO- HATTSHBIX IIOCOOHI! U | HalMEHOBaHUE OPTaHU3aIlNH, C KOTOPOi
IUIAaHOM 00pa30BaTeIbEHOM HCIIONB3YeMOT0 IPOrPAMMHOT0 00eCTICUeHHS 3aKJIFOYCH JIOTOBOP)
HPOTPaMMBI
1 2 3 4
1 [O6uas xumuyeckast JIeKIIMOHHBIE 3aHATHS:
TEXHOJIOTUS YuebHas aymuropms ans  mpoBeneHu|625039, r. Tromens, yiu. MensHuKaiiTe,

3aHATUH JICKIUOHHOIO THIA; TIPYIIOBBIX H
WHJIUBUAYaAIbHBIX KOHCYJIBTALUU; TEKYILLEro
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTaluu

OcCHAaIIEHHOCTD:

VYuebHas MeOenb: CTOJBI, CTYJbs, JO0CKa
ayJUTOpHAsL.

KommbpioTep B KOMIUIEKTE,  IIPOEKTOP,

MPOEKIUOHHBIA 3KpaH (BO3MOXHO HAIUYUE:
aKyCcTHYecKasi cucteMa (KOJIOHKH), TOKYMEHT
- KaMepa, TeJICBH30D, MUKPO(DOHEI).
[IporpammHoOe obecneyeHue:

Microsoft Office Professional Plus, Microsoft
Windows, OsekrtponHas WHPOPMAIMOHHO-
obpasoBatenbHas cpega EDUCON

n.70,ayn. 1106, 1012, 1015, 1020, 901,
902, 808, 810, 812, 704, 710, 712
(aymnuropus omnpenemnsercs B
COOTBETCTBHUH C PACIIHICAHUEM )

IIpakTudeckue 3aHATUSL:

VYueOHast ~ ayquTopust Ui IPOBEACHHUS
3aHATHM CEMHHAPCKOrO THMA (MpaKTHYECKHe
3aHATHUS); TPYINOBBIX M WHAWBHUAYAJIBHBIX
KOHCYJbTAllMii;  TEKYLIETO  KOHTPOJI U
MIPOMEXKYTOUHON aTTECTALUU

OCHaILIEHHOCTD:

YueOHass MeOenb: CTONBI, CTYJbs, JOCKa
ayJIUTOpHasl.

Kommbelorep B KOMIUIEKTE,  MPOEKTOD,

MPOEKIIUOHHBIN 3KpaH (BO3MOXHO HAaJIHYHUE:
aKycTHYeckasi cucreMa (KOJIOHKH), TOKyMEHT
- KaMepa).

[Iporpammuoe obecnieueHue:

Microsoft Office Professional Plus, Microsoft
Windows, OsekrporHas HWHPOPMAIMOHHO-
obpasosatenpHas cpega EDUCON

625039, r. TromeHb, ya. MenpHUKaiTE,
n. 70, ayx. 1106, 1012, 1015, 1020, 901,
902, 808, 810, 812, 824, 704, 712
(ayauropust onpeaessieTcs B
COOTBETCTBHHU C PACITHCAHHUEM )

Kypcogas pabora:

YueOHass  ayauTopuss UL KYpCOBOTO
MPOEKTHPOBAHUS  (BBINIOIHEHUS KYPCOBBIX
pabor).

OcCHaIIEHHOCTD:

Kommplorep B KOMIUIEKTE,  IMPOEKTOD,

625039, r. TroMeHb, yn. MenbHUKaiiTe,
a. 70, ayn. 1004, 904, 803, 804, 815,
704 (aymuTopus ompenesnsieTcs B
COOTBETCTBHH C PACIHCAHHUEM )
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MIPOCKLIMOHHBIA 2KpaH (BO3MOXHO HaJMYHE:
aKyCTHYecKasi cucTeMa (KOJIOHKH), JOKyMEHT
- Kamepa).

[IporpamMmuoe obecnieyeHue:

Microsoft Office Professional Plus, Microsoft
Windows, DiexTpoHHass HWHPOPMAIHOHHO-
obpazoBatenpHas cpenqa EDUCON, Kowmmac-
3D V18, Apxuatop 7-Zip

10. Metoanueckue ykazanusi mo opranuszamuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOJArOTOBKE K IPAKTUUECKUM 3aHSITHUSIM.

OOmast xuMu4eckass TEXHOJIOTUS | METOJUYECKUE yKa3aHWs K MPAKTUYECKUM 3aHATHUAM I10
mucuuruiHe «O0mas XuMU4ecKasi TEXHOJIOTUS il 00yJYaroIIKXCsl 10 HANpaBJICHUSM TTOATOTOBKU:
18.03.01 Xwumuueckas texHosoruss u 18.03.02 DnHepro- m pecypcocOeperarpime MpoIecchl B
XUMHAYECKON TEXHOIOTUH, HePTEXUMUHU U OMOTEXHOJIOTHH BceX (hopM 00ydeHUs .

11.2. MeTtoanueckue yKazaHusi 0 OpraHU3aIMHA CAMOCTOSATEIbHOM pabOoTHI.

OOmass  xUMUYecKass TEXHOJorus : MeToAWuYecKHe YKa3aHHs [0  OpraHHU3alid
CaMOCTOSITENTbHON paboThI 1o AucHuIuInHE «OO0Mmas XuMUIecKast TEXHOJIOTHS JJIsi 00YJaloOUINXCs 110
HanpaBieHuto noaroroBku  18.03.01 Xwumwnueckas TtexHonorua u  18.03.02 DOmnepro- wu
pecypcocOeperaroniye Mmporuecchl B XUMUYECKOW TEXHOJIOTHH, HEPTEXVUMHH U OMOTEXHOJIOTHH BCEX
¢dbopMm 00yueHus
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[Tpunoxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHUS KOMIIETEHIMU U KPUTEPHH X OLleHUBAHMS

Juctumnuaa: OO1mas XuMudeckass TEXHOIOTHS
Kon, nanpasnenue noaroroBku: 18.03.01 Xumudeckas TEXHOJIOTH

Hanpasnennocts (mpoduip): Xumuueckas: TEXHOJIOTHS TiepepadoTKu HeTH U raza

Kox xomnereHnu

Kon, HaumMeHoBaHHE
HUIK

Koxa u HauMeHoBaHuE
pesynbrata o0y4deHus 1o
JIUACLIMILIAHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yYeHHs

1-2

3

4

OIlIK-2

OIIK-2.2 Ilpumenser
HaBbIKH
WCTIONIb30BAHMS 3HAHNH
(u3MUECKUX 3aKOHOB,
XAMHH W MaTeMaTHUKU
npu peleHn:
MPAaKTUYECKHX 3aad.

3natb: 31 dusnueckue
3aKOHBI XUMHH U
MaTeMaTUKH Npu
pELICHUH PaKTUYSCKUX
3aj1a4

He 3naer ¢usuueckue
3aKOHbI XMMUHU U
MaTE€MaTuKU Ipu

peIIeHA

MPaKTHYECKUX 33129

Ha nauansHOM ypoBHE
3HaeT puznyeckue
3aKOHBI XUMHH U
MaTeMaTUKH pU
PEILICHUH MPAKTHIECKUX
3ajad

Ha nocraTouno
XOpOIIIEM YPOBHE 3HAET
(u3nUecKue 3aKOHBI
XUMHUH U MAaTEMaTUKH
TIPH PEIICHAH
MPaKTHYECKUX 337129

B cosepiieHcTBe 3HaeT
(bu3nUeCKUe 3aKOHBI
XHUMHHU U MAaTEMAaTHUKHU
TIPY PEIICHUH
MPaKTHYECKNX 33129

YMmers: V1 npuMeHsTsb
¢dusHUIecKne 3aKOHbI
XMMHUH U MaTeMaTHKH
IPU pelIeHUH
MIPAKTUYECKUX 3a/1a4

He ymeer npumensats
(u3HUecKne 3aKOHBI
XMMHU ¥ MaTEMaTUKU
IPU pelIeHUH
NpPaKTUYECKUX 3a7a4

Ha naganbHOM ypOoBHE
yMeeT IPUMEHATh
¢bu3nYecKne 3aKOHbI
XMMHHU 1 MaTEMaTUKU
P peIIeHUH
MIPAaKTUYECKUX 3a/1a4

Ha ngocrarouno
XOpOIIEeM YPOBHE yMeeT
MIPUMEHSATH (HU3NICCKHE

3aKOHBI XUMUU U
MaTeMaTHKH MPU
pElIeHNH TPAKTHYECKUX
3a7a4

B coBepmieHcTBE ymMeeT
MIPUMEHSATH (PU3UUECKHE
3aKOHBI XUMHH H
MaTeMaTHKH Mpu
pelIeHIH MPAKTUIECKUX
3a1aq

Bnagets: Bl
TIPUMEHEHHEM
(hM3HUECKHUX 3aKOHOB
XUMHUHU H MaTEMaTHKH
IIpH pelIeHUn
MPaKTUYECKUX 3a]a4

He Bnaneer
TIPUMEHEHHEM
(bu3HUECKUX 3aKOHOB
XUMHUH ¥ MaTeMaTHKH
[IpH pelIeHUN
MPaKTUYECKUX 3a]a4

Ha nauanbHOM ypOoBHE
BJIA/ICCT IPUMEHCHUEM
(hu3HUECKUX 3aKOHOB
XUMHU ¥ MAaTEMaTHKH
IIPY PELICHUU
MPaKTUYECKHX 3a]a4

Ha nocraTtouno
XOpOIIIeM YpOBHE
BJIaJIeeT IPUMEHEHNEM
(u3UIeCKNX 3aKOHOB
XMMUU U MAaTEMaTHKI
IPU PELICHUN
MIPAKTUYECKUX 3a/a4

B cosepuieHcTBe
BJaJeeT IPUMEHEHUEM
(bu3HUECKUX 3aKOHOB
XUMUHU ¥ MaTeMaTHKH
MIPU PELICHUU
MPaKTUYECKUX 3a]a4

OIIK-2.3 Hcnonb3yer
MaTeMaTHYeCKUH
anmnapar i OIHCaHUs,
aHanusa,

TEOPETHIECKOTO u
IKCIEPUMEHTALHOTO
UCCIIeI0BaHMUS u
MO/ICTTUPOBAHUS
(brzmuecKkux u

3Hath: 32
MaTeMaTHIECKUE
METOJIBI JIJIsl OTIMCAHMUS,
aHam3a,
TEOPETHIECCKOTO H
SKCIIEPUMEHTAIEHOTO
HCCIICIOBaHMA U
MOJICITNPOBAHHS
(bu3HUECKuX 1

He 3naer
MaTeMaTHIeCKUe
METO/IBI JIJIsl OTIMCAHMUS,
aHam3a,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIBHOTO
MCCJICJIOBaHUS
MO/JICTTUPOBAHHUS
(bu3HUeCKuX 1

Ha naganpHOM ypoBHE
3HAET MaTeMaTUICCKHE
METOJIBI JIISI OTTMCAHUS,
aHanm3a,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIBHOTO
HCCIICIOBaHUS
MOJICTTUPOBAHHUS
(U3HYECKUX H

Ha nmocraTrouno
XOpOILIEM YPOBHE 3HAET
MaTeMaTHYSCKHE
METOMBI JIJIs OIHCAHUS,
aHaJmn3a,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO
KCCIIENOBAHMS U
MOJICTUPOBAHUS

B coBepiieHcTBe 3HaeT
MaTeMAaTUICCKUE
METOJIBI ISl OTIHCAHMUS,
aHam3a,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIBHOTO
HCCIICJOBaHUS U
MOJICITUPOBAHHUS
(u3HUIECKUX H




XMUMHUYECKHX  CHCTEM,
SIBJICHUN U TIPOLIECCOB,
UCTIONb30BaHMS B
o0yueHnn u
npodecCnOHaTBHOM
JEATEIIBHOCTH.

XMMHUYECKHX CUCTEM,
SIBJICHUH ¥ TIPOLIECCOB,
WCTIONb30BaHUSA B
o0y4ueHnn 1
npodeccnOHaNTBHOM
JEATETbHOCTH.

XMMHUYECKHX CUCTEM,
SIBJIEHUH ¥ TIPOLIECCOB,
WCTIONIb30BaHUSA B
o0y4ueHnn 1
npogeccHOHATBHOM
JEATETbHOCTH

XMMHYECKHX CUCTEM,
SIBJICHUN U TPOIIECCOB,
HCTIONB30BaHMA B
oOydeHnn U
npodeccHOHATBHOM
JIESITEIIBHOCTH

(usndeckux u
XUMHUYECKHX CUCTEM,
SIBJIGHUU U IPOLIECCOB,
HCTIONE30BaHUS B
o0yueHn: u
po¢eCCHOHATBHOM
JeSITETPHOCTH

XMMHUYECKHX CUCTEM,
SIBJICHUH U IPOLIECCOB,
WCTIONB30BaHMA B
oOydeHn” u
npodecCHOHATBHOM
JIESITEIIEHOCTH

YMers: V2 npuMeHsTh
MaTeMaTU4eCcKue
METOIBI 1Tl OTIMCAHHUS,
aHaIN3a,
TEOPETHYECKOTO U
SKCIEPUMEHTANBHOTO
WCCIIEJIOBaHUS U
MOJIETTMPOBaHUS
¢usnIecKkux u
XMMHYECKHUX CHUCTEM,
SIBJICHUH U TIPOIIECCOB,
WCTIONIb30BaHMS B

He ymeer npumeHATh
MaTeMaTH4ecKue
METO/IbI IJISI OTTUCAHMS,
aHaIu3a,
TEOPETUUECKOTO U
9KCTIEPUMEHTAIBHOTO
UCCIICIOBAHHUS U
MOJCITPOBAHUS
¢usndecKkux u
XAMHYECKHX CHCTEM,
SIBIICHUI U IPOLIECCOB,
UCIIONTBb30BaHHMS B

Ha nauyanbHOM ypoBHE
yMeeT NPUMEHSTh
MaTeMaTHYeCcKHe
METOJIBI JUISL ONTUCAHHUS,
aHaIu3a,
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIICIOBAHHUS U
MOJCITUPOBAHUS
($U3NIeCKUX U
XAMHYECKHX CHCTEM,
SIBJICHHH U TIPOLIECCOB,
HCIIOJB30BaHUS B

Ha ngocraTrouno
XOpOLIEM ypPOBHE yMeeT
MIPUMEHSTH
MaTreMaTHYecKHue
METOJIbI JUTsl ONTHCAHHMS,
aHaM3a,
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO
HCCIICIOBaHHS
MOZEIUPOBAHUS
(u3nIecKux u
XHUMHYECKHUX CHCTEM,
SIBJICHUH U MIPOLIECCOB,

B coBepiieHcTBE ymeer
NPUMEHSTH
MaTeMaTHYecKHe
METOJIBI /IS ONTUCAHHUS,
aHaIu3a,
TEOPETHYECKOTO U
HKCIIEPUMEHTAJIBHOTO
UCCIICIOBAHHUS U
MOJCITUPOBAHUS
($u3NIeCKuX U
XAMHYECKHX CHCTEM,
SIBJICHHH U TIPOLIECCOB,
HCIIOJIb30BaHMS B

00y4YCHHH U 00y4YeHHU U WCIIOJIb30BaHUS B
. . o0yueHU: U o0yueHn: u
npodeccnoHamTbHOMI npodeccnoHanbHOMI . o0y4eHun u .
npodeccrnoHanbHOM . npodeccrnoHaTbHOM
JeSITeTIBHOCTH. JeSITeIbHOCTU npoQeCCHOHATBHOM
ACATCIBbHOCTHU ACATCIBbHOCTHU
JSSITeTIBHOCTH
Ha nocraTouno
Bnagers: B2 He Bnageer Ha nauansHOM ypoBHE XODOIICM VDOBHE B cosepiuenctse
IPUMCHECHUEM MPUMCHECHUEM BJIaJICCT MIPUMEHCHUEM p yp BJIaJICCT IPUMEHCHUEM
BJIaJIcCT IPUMCHEHUEM
MaTeMaTHIECKUX MaTeMaTUIECKUX MaTeMaTHIEeCKUX MaTeMaTHIECKUX
MaTeMaTHIECKUX
METOJIOB JJIS OTIHCaHUs, METOJIOB ISt METOJIOB JJIsI OITHCAHUS, METOJIOB ISl OMTUCAHUS,
METOJIOB JJIS OIIHCAHUs,
aHam3a, OIIMCaHMS, AaHAJIH3A, aHanmm3a, AHAN3a aHanm3a,
TEOPETHICCKOTO H TEOPETHICCKOTO H TEOPETUIECKOTO H ’ TEOPETUIECKOTO H
TEOPETHICCKOTO U
JKCIEPUMEHTAIEHOTO JKCIEPUMEHTAITEHOTO 9KCIEPUMEHTAIEHOTO 9KCIEPUMECHTAILHOTO
AKCIEPUMEHTAITBHOTO
UCCIICIOBaHHS U UCCIICIOBaHHS U HCCIICIOBaHUS U HCCIICIOBaHUS U
MCCJIECIOBAHUS U
MOICIUPOBAHUA MOICIUPOBAHUA MOACIUPOBAHUA MOACIUPOBAHUA
MO/ICITAPOBAHUS

¢u3nIecKux u
XUMHUUYECKUX CUCTEM,
SIBJICHUH ¥ TIPOLIECCOB,
HCIIOJIb30BaHUS B

¢u3nIecKux u
XAMHUYECKUX CUCTEM,
SBJICHUU U TPOIECCOB,
HCTIOJIb30BAaHUS B

(bu3HIECKUX H
XUMHUYECKUX CUCTEM,
SIBJICHUI U TIPOIIECCOB,
HCIIOJIb30BaHUS B

¢u3nIecKux u
XUMHYECKUX CUCTEM,
SBJICHUH U MPOLECCOB,
HCTIOJIb30BAaHUS B

(bu3HUeCKUX
XUMHUYECKUX CUCTEM,
SIBJICHUH U TPOIIECCOB,
WCTIOJIb30BaHUs B

o0ydJeHur u o0yJeHnr u 00y4eHN: U P 0o0y4eHuu u
npodeccroHabHOM npodeccroHaBHOM npodeccrnoHaIBLHOM Y N npodeccHoHaIBLHOM
npoheCCHOHATBHOMN
JESITeIbHOCTH. JeSITeIbHOCTU JIeSITeIbHOCTH JIeSITeTbHOCTH
JESITeIbHOCTH
OIIK-4 OIIK-4.1 Obnanaer 3Hath: 33 He 3naer Ha nHaganpHOM ypoBHE Ha nocratouno B coBepieHCTBe 3HaeT
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3HAHMUSAMHU
TEXHOJIOTHYECKUX
CXeM, alnapaTypHOro
odopMIIeHHS U
TIPUHITUIIOB PaOOTHI
TEXHOJIOTNYECKOTO
obopymoBaHUs

TEXHOJIOTHYECKHE
CXEMBI, anmapaTypHoe
odopmIeHnE U
TIPUHITUITEI PabOTHI

TEXHOJIOTHYECKHE
CXEMBI, annapaTypHoe
odopmIeHHE I
TIPUHITUITEI pabOTHI

3HAET TEXHOJIOIMYECKUE
CXEMBI, annapaTypHoe
odopmieHNE U
TIPUHITUITEI paOOTHI

XOpOIIIEM YPOBHE 3HAET
TEXHOJIOTUUECKHE
CXEMBI, allapaTypHOe
odopmIieHHE 1

TEXHOJIOTHYECKHE
CXEMBI, annapaTypHoe
odopmIeHnE U
TIPUHITUIIEI paOOTHI

TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO MPUHIOUIBI pabOTHI TEXHOJIOTHYECKOTO
obopynoBaHuUs o0opynoBaHuUs 00opyIoBaHUA TEXHOJIOTHIECKOTO o00opynoBaHUSA
00opyaoBaHUs
He ymeer Ha nocrarouno
Ymets: V3 M Ha nauansHOM ypoBHE A B coBepiieHcTBE ymeer
pa3pabaTbIBaTh XOPOIIEM YPOBHE YMEET
pa3pabaTbIBaTh yMeeT pa3padaTbiBaTh pa3pabaTbIBaTh
TEXHOJIOTHYECKHE paspabaTbIBaTh
TCXHOJIOTUYCCKHEC TCXHOJIOTHYCCKHEC TCXHOJIOTHYCCKHEC
CXEMBI, anmnapaTypHoe TEXHOJIOTHYECKHE
CXEMBI, annapaTypHoe CXEMBI, annapaTypHoe CXEMBI, annapaTypHoe
ohopmieHue CXEMBI, armapaTypHoe

odopmIIcHHE TIpoIiecca.
YMers pa3duparbes B
NPUHIUTIAX PaOOTHI
TEXHOJIOTUYECKOTO
o0opynoBaHuUs

npoiiecca. Y MeTh
paszbuparbcs B
MPUHIUIAX PabOThI
TEXHOJIOTHYECKOTO
00opyIoBaHUsS

odopmIICHHE TIpoLIecca.
YMeTs pa3Oupatscs B
NPUHIUIAX PaOOTHI
TEXHOJIOTHYECKOTO
o0opynoBaHUSA

odopmieHHE TIpoIiecca.
YMers pa30uparbcs B
NPUHIHIIAX PaOOTHI
TEXHOJIOTUYECKOTO
00opyIoBaHUsS

odopMIICHHE TIpoIIecca.
YMeTs pa3Ouparscs B
NPUHIUIAX PabOTHI
TEXHOJIOTUYECKOT0
00opynoBaHUSA

Bnanets: B3 meTomamu
pa3paboTku
TEXHOJIOTHIECKUX CXEM,
anmapaTypHoro
odopmieHus. Branets
3HAHUSIMH O TPUHITUIIAX

He Bnaneer metonamu
pa3paboTku
TEXHOJIOTUYECKUX
cXeM, arraparypHoro
odopmienus. Brnaaets
3HAHUSIMH O

Ha navaisHOM ypoBHE
BJIAJICET METOJAMH
pa3paboTku
TEXHOJIOTUYECKUX CXEM,
anmnapaTypHOro
odpopmienus. Branets
3HAHMSAMH O IPUHIIUIIAX

Ha gocraTrouno
XOpOIIIEM YPOBHE
BJIAJICET METOIAMH
pa3paboTku
TEXHOJIOTHUECKHX CXEM,
anmnapaTypHOro
odopmiienns. Bnanets

B coBepuiencTBe
BJIaZIceT METOaMHU
pa3paboTku
TEXHOJIOTHYECKHX CXEM,
anmnapaTypHOro
odopmienus. Bragers
3HAHMSMH O NPUHIINIIAX

a0o0TBI NPUHLUIIAX PaOOThI 3HAHHUSMH O MIPUHIKIIAX
P P P paboThI P paboThI
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO paboTsI
TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
obopymoBaHus obopymoBaHus TEXHOJIOTHYECKOT0
o0opyIoBaHUSL 00opyIoBaHUSA
000pyIOBaHUS

OIIK-4.3 Cnocoben
paccunTHIBaTh
OCHOBHBIE
XapaKTCpUCTHUKHU
XUMHUYECCKOTO
mporiecca u BEIOUpaTh
PaIMOHATBHYIO CXeMY
MPOU3BOJICTBA

3HaTh: 34 criocoOsI
pacuyéra OCHOBHBIX
XapaKTEPUCTHK
XMMHUYECKOro Ipolecca,
CTHI0cO0BI BEIOOPA
pauOHAJIBHBIX CXEM

He 3Haer crioco0st
pacuyéra OCHOBHBIX
XapaKTEPUCTHK
XUMHYECKOTO
MpoIecca, CrmocoOb
BBIOOpA PAIIOHAIEHBIX

Ha navanbHOM ypoBHE
3HAeT crocoObI pacuéra
OCHOBHBIX
XapaKTepUCTHK
XMMHYECKOT0 Ipolecca,
crocoOsI BEIOOpa
paliOHAJIbHBIX CXEM

Ha nocraTouno
XOpOIIIEM YPOBHE 3HAET
croco0bI pacuéra
OCHOBHBIX
XapaKTEPUCTHK
XUMHYECKOT'O MPOIECCa,
croco0Obl BIOOpa

B coBepiieHcTBe 3HaeT
CIIOCOOBI pacuéra
OCHOBHBIX
XapaKTEePUCTUK
XMMHYECKOTO Iporecca,
crocoOsI BEIOOpa
palluOHAaJIBHBIX CXEM

MIPOU3BOJICTBA CXeM MPOU3BOJICTBA paIMOHATIBHBIX CXEM
MIPOU3BOJICTBA MIPOU3BOJICTBA
TIPOU3BOJICTBA

YwMmets: V4 He ymeer Ha nauansHOoM ypoBHE Ha nocraTouno B cosepuiencTse ymeet

PacCYUTHIBATE OCHOBHBIC paccunTHIBaTH yMeeT pacCUNTHIBATh XOpOIIeM YPOBHE YMEET | pacCUMUTHIBATh OCHOBHBIE
XapaKTePUCTHKH OCHOBHEBIE OCHOBHEIC paccYUTHIBATE OCHOBHEIC XapaKTepUCTHKH

XUMHUYECKOI0 MpoLecca XapaKTePUCTUKU XapaKTePUCTUKU XapaKTePUCTUKHU XUMHUUYECKOTo Imporuecca

Y BBIOMPATH XUMHUYECKOT0 XMUMHUUYECKOI0 Ipolecca | XUMHUYECKOTo mpoliecca ¥ BBIOMPATh
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paLMOHAIBLHYIO CXEMY
MIPOMU3BOJICTBA

nporecca 1 BBIOMpaTh
palMOHAIBHYIO CXEMY
NIPOU3BOACTBA

1 BBHIOUpATH
paLMOHAIIBHYIO CXEMY
IPOU3BOACTBA

" BBIOMpATh
palMOHATIBHYIO CXEMY
NIPOU3BOACTBA

palMOHAIBHYIO CXEMY
MIPOU3BOJICTBA

Bmaners: B4 3Hanusamu o
crocobax pacuéra
OCHOBHBIX
XapaKTePUCTUK
XHMHYECKOT0 IIpoIiecca,
crioco6ax BeIOOpa
paluOHAJIBHBIX CXEM
MIPOMU3BOJICTBA

He Bimageet 3HaHUSIMU
o criocobax pacuéra
OCHOBHBIX
XapaKTePUCTUK
XUMHYECKOTO
mporiecca, crnocodax
BBIOOpA PAIlHOHAIBHBIX
CXEeM MPOM3BOJICTBA

Ha nauansHOM ypoBHE
BJIaJICeT 3HAHUAMH O
cnocobax pacuéra
OCHOBHBIX
XapaKTePHUCTUK
XUMMYECKOTO IIpoliecca,
criocobax BeIOOpa
palrOHAJIBHBIX CXEM
MPOU3BOJICTBA

Ha ngocraTtouno
XOpOIIIEM YPOBHE
BJIaJIeeT 3HAHHUSIMHU O
crnocobax pacuéra
OCHOBHBIX
XapaKTEePUCTUK
XMMHUYECKOTO MpolLecca,
criocobax BeIOOpa
paluOHAJIbHBIX CXEM
HPOU3BOJICTBA

B coBepiiencTBe
BJIaJICeT 3HAHHUSAMH O
cnocobax pacuéra
OCHOBHBIX
XapaKTEePUCTUK
XMMHYECKOTO MpoLecca,
croco6ax BeIOOpa
palrOHAJIBHBIX CXEM
MPOM3BOJICTBA

OIIK-4.4 ITpumenser
METO/IbI TIOCTPOESHHSI
OMIUPUYECKUX U
(HUBUKO-XUMUYECKHIX
MOJIeNeN XUMUKO-
TEXHOJIOTUYECKHX
IIPOLIECCOB

3HaTh: 35 METOIBI
TIOCTPOCHHUS
SMIHUPUYECKUX U
(U3UKO-XIMHYECKIX
MOJIENIEH XUMHUKO-

He 3naeT MmeToab1
TIOCTPOCHHUS
SMIUPUYECKUX U
(U3UKO-XIMHYECKIX
MOJIENIEH XUMUKO-

Ha nauansHOM ypoBHE
3HAET METOBI
MIOCTPOCHHUS
SMIIUPUYECKUX U
(U3UKO-XIMHIECCKIX
MOJIeNIEeH XUMHUKO-

Ha nocraTtouno
XOpOIIIEM YPOBHE 3HAET
METOJIBI TIOCTPOCHUS
SMIHUPUYECKUX U
(PU3UKO-XUMHYECKIX

B cosepiieHcTBe 3HaeT
METOJIbI TIOCTPOESHHUSI
SMIHUPUIECKUX U
(U3UKO-XIMHYIECCKIX
MOJIeNEH XUMHUKO-

MOACICH XUMHKO-
TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHNX
TEXHOJIOTUYECKHNX TCXHOJIOTHYCCKHUX
MIpo1eccoB Ipo1eccoB IpoueccoB
IIpoHeccoOB IIpO1ECCOB

YMers: V5 npuMeHsTh
METO/JIbI OCTPOECHUS
SMITUPUUYECKUX H
(HU3UKO-XUMHYCSCKUX
MOJIeJIe XUMHUKO-

He ymeer npumeHATh
METOBI TOCTPOCHHUS
SMITUPUUYECKUX H
(HU3UKO-XUMHYCSCKUX
MOJIeJIe XUMHUKO-

Ha nauansHOM ypoBHE
yMeeT IPUMEHSTh
METO/Ibl IOCTPOCHUS
AMITUPUUYECKUX U
(U3UKO-XUMHUUECKHUX
MOJIeNe XUMHKO-

Ha ngocrarouno
XOpOIIIEM YPOBHE YMEET
MPUMEHSTh METO/IbI
MOCTPOCHUS
SMIMPUYCCKUX U
(HU3UKO-XUMHYESCKUX

B coBepiieHcTBE y™mMeeT
HNPUMEHSTH METO/IbI
MOCTPOEHHMS
OMITUPUYUECKHX U
(U3UKO-XUMHYCCKIX

o MOACIICH XUMHKO-
TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX MOJACJICU XUMHUKO-
TEXHOJIOTUYECKHNX TEXHOJIOTHYECCKHNX
MMpo1eccoB IMMpo1EeCccoB TCXHOJIOTHYCCKHUX
npoueccoB opoueccoB
IIpo1EeCcCcoOB

Banets: B5 Mmetonamu
MIOCTPOECHHUS
SMITUPUUYECKUX U
(DMBUKO-XMMHUYECKHIX
MOJEIIeH XUMHKO-

He Bnaneer metonamu
MIOCTPOECHHUS
SMITUPUUYECKUX U
(hMBUKO-XMMHUYECKHUX
MOJIeEIEH XUMHUKO-

Ha nauanbHOM ypoBHE
BJIaJIE€T METOJaMH
MIOCTPOCHHUS
SMITUPUYECKUX U
(DUBUKO-XUMHYECKHUX
MO XUMUKO-

Ha gocraTouno
XOpOILIEM YPOBHE
BJIaIc€T METOIaMH
TOCTPOEHHUSI
SMITUPHUECKUX U
(bMBUKO-XMMHUYECKHIX

B cosepmiencTBe
BIIAJICET METOJaAMHU
MOCTPOEHHUS
SMITUPUYECKUX U
(DUBUKO-XUMHYECKHUX

o MOICIIEN XUMHUKO-
TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX MOICIEN XUMUKO-
TEXHOJIOTUYCCKUX TEXHOJIOTHYCCKUX
MPOLIECCOB. MPOLIECCOB TEXHOJIOTUYECKUX
MPOLIECCOB MPOLIECCOB
MPOLIECCOB
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