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1. TIACIIOPT PABOYEN ITPOTPAMMbBI YUYEEHOU JTUCLIUITJINHBI
OII.16 «XuMHUYECKHE PEAKTOPHI»
1.1 OGnacTh npuMeHeHus paboyeil mporpaMmMbl

PabGouas mnporpamMma y4eOHOW JUCUMIUIMHBL SIBJISETCS 4YacThblO OCHOBHOM
npodeccuoHanbHoi oopazoBarenbHo nporpamMmel HXTU ®I'BOY BO «KHUTVY» B
cootBerctBuM ¢ @PI'OC mno cneumansHoctn CIIO 18.02.07 «Texnomnorus
POU3BOJICTBA U NEPEPAOOTKH TIIACTUUECKUX MACC U 3JIACTOMEPOB.

PaGouas mporpamma y4eOHOW NHUCHMIUIMHBI MOXET OBbITh HCIIOJIb30BaHA B
JOTIOHUTENbHOM Mpo(hecCHOHATBFHOM 00pa30BaHUM MOJIMMEPHON HAPaBJIEHHOCTH.

1.2 MecTo y4eOHO# TUCIUIUIMHBI B CTPYKTYpE OCHOBHOW MPO(eCcCHOHATBHON
o0pa3oBaTeIbHON MPOTrPaMMBI

I[I/ICIII/IHJ'II/IHa OTHOCHUTCA K 06H1€Hp0(1)€CCI/IOHaJII)HI)IM JUCHOUITIIMHAM
HpO(l)CCCI/IOHaJILHOFO OUKIJIA.

1.3 Henu u 3agaum yuyeOHOW IUCHMIUIMHBI — TpeOOBaHUS K pe3yJbTaTam
OCBOCHUS YICOHOM TUCITUTIITMHBI

Lenu n3yueHus: AUCIUIUIMHBIL:
- oOpa3oBaHue HEOOXOAMMOW HayajdbHOM 0a3pl 3HAHUW TEOpUU IMpolecca B
XUMHYECKOM PEaKTOPE;
- chopMupoBaTh TOHATHE O MAaTEeMaTHUYECKOM MOJEIMPOBAHUU KaK METOJe
UCCJIEIOBAHUS XUMUYECKUX TPOIECCOB U PEAKTOPOB, 00 MEPapXUUYECKON CTPYKType
MaTEMaTUYECKON MOJIETTH TPOIECCa B XUMHUYECKOM PEAKTOPE.

3amauu, peraeMple NpyU U3YYEHUH JUCHUTLINHBL:
- JlaTb METOJOJIOTHIO HCCIICIOBAHUSA B3aUMOACHUCTBUSA IIPOLECCOB XUMUUYECKUX
MIPEBPAIICHUN U SABICHUN MTEPEHOCA HAa BCEX MACIITAOHBIX YPOBHSX;
- HAy4YUTh OCHOBaM BBIOOpAa XUMHUYECKOTO PeakTopa 1 pacuéra mporecca B HEM.

B pe3ynbrare ocBoeHMs yaeOHOM TUCIIUTIIIMHBI 00YYaIONTUICS TOHKEH YMETh:
- paccuUuThIBaTh OCHOBHBIE XapaKTEPUCTUKHW XUMHYECKOIO IIpoliecca, BbIOMpATh
pallMOHAJBHYIO  CXEMy  MPOM3BOJACTBA  33JaHHOIO  MPOJYKTa,  OLICHUBATH
TEXHOJOTHYECKYIO (D (PEKTUBHOCTH TPOU3BOCTBA;
- TMPOW3BECTH BHIOOpP THUIA PEAKTOpa W MPOU3BECTH PACUET TEXHOJIOTHUECKHUX
[apaMeTpoB JJIs 3aJJaHHOTO MpolLecca;
- OMpEACIUTh MapaMeTPbl HAUYYIIIEH Mpolecca B XUMHUUECKOM PEaKTope.

B pe3ynbTare ocBoeHuUs1 yueOHON AUCHUILIUHBI O0YyYatOUUNACS TOJKEH 3HATh:



- OCHOBBI TEOPUH NPOLECCA B XUMUYECKOM PEAKTOPE, METOLOJIOTUIO UCCIECAOBAHMS
B3aUMOJCHCTBUS MPOLIECCOB XMMUYECKUX IPEBPALLCHUNA U SABJIICHUM IEpEeHOCa Ha
BCEX MacIITa0HBIX YPOBHSX, METOJMKY BbIOOpA U pacuéra mpolecca B HEM;

- OCHOBHBIE PEAKI[MOHHbIE MPOLECCHl U PEAKTOPbl XUMHUUYECKOW U HE(PTEeXUMHUUYECKOU
TEXHOJIOTUH.

B pesynbprate ocBOeHUs y4eOHOUW NUCIUIUIMHBI 00YUYaIOIIUICS JOKEH UMETh
OIIBIT:
- METOAAMHU pacu€Ta ¥ aHaJIM3a IIPOLECCOB B XMMUUYECKUX PEAKTOpax;
- METOJIaMH BBIOOpA XUMHYECKHUX PEAKTOPOB.

Komnerenuuun oOydvaromierocsi, QopMupyemble B pe3yJbTaTe€ OCBOCHUS
JTVCUUTUIAHBIL:

-(OK 01.) Beibupats crocoObl perieHus 3a1a4 nmpopecCHOHATBLHON IeATeIbHOCTH
NPUMEHHUTENBHO K Pa3TUYHBIM KOHTEKCTaM;

- (OK 02.) OcymiecTBisATh MOUCK, aHAIW3 M HMHTEPIPETAUI0 HHPOPMAIINH,
HEOOXOIMMOM /1JIs1 BBITIOJIHEHUS 3a71a4 MPO(PECCUOHAIBHOM eI TeIbHOCTH;

- (OK 03.) IlnanupoBaTh M pealu30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE H
JUYHOCTHOE Pa3BUTHE;

- (OK 07.) CopneiicTBOBaThH COXpaHEHUIO OKpYyXaromien Cpesl,
pecypcocOepexeHnto, 3p(PEeKTUBHO AEMUCTBOBATH B UPE3BhIYAWHBIX CUTYAIIUSX;

- (OK 09.) U3rotaBnuBaTh U UCIBITHIBATH OMBITHBIC 00PA3IIbl PO TYKIIHH;

- (IIK 1.1.) [IpoexTHpoOBaTh, U3rOTABIUBATL U 00PAOATHIBATH OCHACTKY;

- (IIK 1.2.) OcymiecTBasTh, HACTPOHKY M SKCIUTyaTallMI0 TEXHOJOTHYECKOTO
000py/TI0BaHMS U OCHACTKH,

- (IIK 2.4.) Cobmomate OTpacjieBble HOPMBI M TPEOOBAHUSA DKOJIOTHUECKOM
0€30MacHOCTH Ha BCEX CTAIUAX TEXHOJIOTUUYECKOTO MPOIIecca;

- (TIK 3.3.) Opranu3oBsiBaTh O€30I1aCHBIC YCJIOBUS MPOIECCOB M MPOU3BOICTBA.

1.4. KonudecTBO 4acoOB Ha OCBOCHUE YICOHOM TUCITUTUTHHBI
MakcumanbHas yaeOHas Harpy3ka obOydvaromierocs 66,0 yacoB, B TOM YHCIIe:

o0s3aTeNIPHON  ayIUTOpPHON y4eOHOW Harpy3ku oOydaromerocs 64,0 wdacos;
CaMOCTOSTEIHLHOM paboThl oOy4varomierocs 2,0 4acos.



2. CTPYKTYPA U COJEPXKAHWE YUEBHOHN JUCLIUITJIHBI
2.1. O0beM yueOHOM TUCHUIUIMHBI M BUbI yU€OHOM pabOThI

Bun yuebHoit paboTbl O6bem yacoB

MakcumanbHas yueOHasi Harpyska (Bcero) 66
OO0s13aTenbHAs ayIUTOPHAS ydeOHast Harpy3ka (BCero) 64

B TOM YHCIIE:

JIEKINHT 32

nmaboparopHbie pabOThI 32
CamocrostensHas padboTta oOydaromierocs (BCero) 2

B TOM YHCIIE:

KOHCYJIbTaIHs 2
Urorosas arrecranus B popme
3auér, cemecTp 3

2.2 TemaTuueckui miaH u coaepxanue yueonout aucuuminnbl OI1.16 «Xumuyeckue
€aKTOPhI»

Haumenosanue | Comepxanue yaeOHOT0 MaTepuaa, Jabopatopasie paboTel U (O0beM | YPOBEHB

pa3zenoB v TeEM MPaKTUYECKHE 3aHATHSI, CAMOCTOSITEIbHAs paboTa YacoB | OCBOECHUS
00yJaronuxcs
1 2 3 4
Pasznen 1. BBenenue B qIuCHUILUIMHY
Tema 1.1. OO6mue cBeIeHHs 0 XUMHUYECKUX PeaKkTopax 2

JIMIaKTHYCCKHUE €IMHUIIBI

1 Xumudeckuit peaktop. Onpenenenue 2
2 XUMHUYECKUH PEAKTOP KaK YacTh TEXHOJIOTUIECKOTO 1
nporecca

OCHOBHBIC CTPYKTYPHBIC 3JICMCHTBI XUMHUYCCKOT'O PCAKTOPA

KOHCTPYKI_[I/IH XUMHUYCCKOT'O pCaKTOpa

JlaGopaTtopHas pabdora: «Pacu€T 0CHOBHBIX 1,0
TEXHOJIOTUYECKUX TapaMEeTPOB BeeHus mporecca. Yactb 1»

CamocrostenbHas paboTa oOyqatomuxcs: ([loarotoska 0,4
oTuéTa 1o J1abopaTopHOU paboTe)

AKTHBHBIE M HHTEPAKTUBHBIE ()OPMBI IPOBECHUS 3aHATUH: 0,4
(KomrmbroTepHast CUMYJISIH )

Tema 1.2. Knaccugukanus XuMHUYECKIX peakTOpOB 2

JIMIaKTUYCCKHE €TMHUIIBI

1 Knaccugukarus peakTopoB 10 NPUHIMITY OPTaHU3aIH 2
nporecca




2

Knaccudukarus peakTopoB 1o THAPOUHAMUIECKOMY
peXUMY pabOThI

Knaccugukamus peakTopoB 10 TEIUIOBOMY PEKUMY pabOThI

Knaccugukamus peakTopoB M0 KOHCTPYKTHBHBIM
0COOCHHOCTSIM

Krnaccudukaius peakropos 1o (ha30BOMY COCTOSIHHUIO
peareHToB

JlabopaTtopHnas padoTa: «PacuéT OCHOBHBIX
TEXHOJIOTUYECKHX ITapaMeTpOB BeJCHUS mpoliecca. Yactp 2»

1,0

CamocrositenbHas padota ooydaromuxcs: (IToaroroska
oTuéTa 10 J1abopaTopHOI paboTe)

0,4

AXTUBHBIE U UHTEPAKTUBHBIE (POPMBI IPOBEACHUS 3aHATUH:
(KommnbroTepHas cuMymsiius)

0,4

Pasznen 2.

XuMH4eckas KUHETUKA

Tema 2.1.

CKOpOCTh XUMHUYECKON pEaKknu

JnmakTudeckue eIuHULIBI

CkopocTh XUMUYECKOU peakiuu. OnpeneneHue

BrIpakeHrne CKOPOCTH peakiiuy Yyepe3 KOHIIEHTPAIN
pearupyrommx BeniecTB

3aBUCUMOCTb CKOPOCTH PEAKIIUU OT YCIOBUM MPOBEICHUS
mpotiecca

3aBUCHUMOCTbH CKOPOCTH PEAKIIMH OT TEMIIepaTyphbl

JlaGopaTtopHnas paboTa: «Pacu€T cKOpoCTH CIIOKHOM
peaxkum»

1,0

CamocrosrensHas padoTa ooyuatonuxcs: (I[Togroroska
0T4€Ta 10 JIabopaTOPHOM padboTe)

0,4

AKTHBHBIC ¥ UHTEPAKTUBHBIE ()OPMBI IPOBEICHUS 3aHITHH:
(KommnbroTepHas cuMymsius)

0.4

Pasznen 3.

MO,Z[CJ'II/IpOBaHI/IC IMpOoIeCCOB B XUMHUUYCCKUX PCAKTOPax

Tema 3.1.

MOI[CJ'II/IpOBaHI/IC XUMHUYCCKUX PCAKTOPOB

JIMIaKTHYCCKHE €IMHUIIBI

Bxongusie ICPEMCHHBIC

BrixonHsie IIEPEMCHHBIC

[TapameTpsl cocTosiHUSA

AW IDN|PF

OOu1ue npaBuia GopMUPOBAHUS MOJETH PEAKTOpa

NN LN

JlaboparopHas pabota: «OCHOBHBIE 2JIEMEHTHI MOACTU
OTIMCAHUS PEaKTOPa»

1,0

CamocrosgrensHas paboTa ooyuatoruxcs: (Ilogroroska
oTuéTa 1o J1abopaTopHOU paboTe)

0,4
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AKTHBHBIC ¥ HHTEPAKTUBHBIE ()OPMBI IPOBECHUS 3aHITUH:

(KommnbrorepHas cumMymsius)

0,4

Tema 3.2.

Moens peakropa UACaIbHOIO CMEIIEHUS

JnmakTudyeckue eIuHULIbI

I'mpponunamuyeckoe onucanue

CKOpOoCTh XUMHUYECKOU peaKun

XapakTepucTUYECKOE ypaBHEHHE

AW IN|PF

TennoBoi pexxum

NN PN

JlabopaTtopHnas paboTa: «Moaenb peakTopa uaeaTbHOTO
CMEIIEHHS

1,0

CamocrositenbHas padota ooydaronuxcs: (IToaroroska
oTuéTa 1o J1abopaTopHOI paboTe)

0,4

AKTUBHBIE U UHTEPAKTUBHBIE (JOPMBI IPOBEACHUS 3aHATUH:

(KommnbroTepHas cuMymsiius)

0,4

Tema 3.3.

Mogenb peakTopa ueaTbHOTO BHITECHEHHS

JnmakTrudeckue eTuHULIBI

I'mapoauHamuueckoe onucanue

CKOpOCTh XUMUYECKOU peaKkuu

XapaKkTepUCTHYECKOE yPaBHEHUE

AW IN|PF

TermmoBoii pexxum

NN

JlabopaTtopHnas pabota: «Moaenb peakTopa uaeaTbHOTO
BBITCCHEHHSI»

1,0

[ToaroroBkaoTyéra mno naboparopHoit paborte

0,4

AKTUBHBIE U HUHTEPAKTUBHBIC (JOPMBI IPOBEACHUS 3aHATUH:

(KoMrmiproTepHast CUMYJISIINS )

0,4

Tema 3.4.

MOI[CJ'IB KackaJa p€aKTOpOB HACATIbHOI'O CMCIICHUSA

JIMIaKTHYCCKHUE €IMHUIIBI

FI/II[pOI[I/IHaMI/I‘ICCKOG OIINCaHUuC

CKOpoCTh XUMHUYECKOU peakuuu

XapaKTepI/ICTI/I‘IeCKOS YpaBHCHUC

TennoBoii pexxum

O bW |IDN|PF

Pacuér konuuecTBa PCAKTPOB B KaCKaAC

NN NN

JIaGopatopHas pabota: «Mojesnb Kackaaa peakTpoB
UJEAIBHOTO CMELLIEHUS»

1,0

IToaroroBkaoTyéra mo nabopatopHoit paborte

0,4

AKTHUBHEBIE U HWHTCPAKTUBHBIC (I)OpMBI MMPOBCACHU A 3aHATHH;

(KommproTepHasi CUMYIISIIIHS)

0,4
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Pazpnen 4.

TermoBo pexxuM peakTopoB

Tema 4.1.

TermoBon pexXKuM XUMUYECKOTO PEAKTOPA

JnmakTuyeckue eIuHULIbI

N3oTepmuuecknii pexum

AnmabaTU4ecKuil pexxnm

[TonuTepMudecKuil pexum

A W|IN|PF

Merons! yripaBieHus TEMIIEPaTypOil peaKIIMOHHON MacChl

NN DN

JlabopaTtopHnas paboTa: «TennoBoi 6agaHCc XUMUIECKOTO
peaxkTopay

1,0

CamocrositenbHas padota ooydaronuxcs: (IToaroroska
oTuéTa 10 J1abopaTopHO paboTe)

0,4

AKTUBHBIE U UHTEPAKTUBHBIE (JOPMBI IPOBEACHUS 3aHATUH:
(KommnbroTepHas cuMymsiius)

0,4

Tema 4.2.

OnTuManbHbIN TeMIIepaTypHbIM peXkuM pabOThl peakTopa

JnmakTrideckue eIuHULIBI

I'padoananutrueckuii MeTo1 pacuéra TEMIIEPATypPHOTO
pouIIs IPOBEIECHUS peaKIu

JlabopaTtopHnas padoTa: «ONTHUMAaIbHBIN TEMITEpATyPHBII
pexuM paboTel peakropa. YacTs 1»

1,0

CamocrositenbHas padota ooydaromuxcs: (IToaroroska
0T4€Ta 10 JIabopaTOPHOM padboTe)

0,4

AKTHBHBIC ¥ UHTEPAKTUBHBIE ()OPMBI IPOBEICHUS 3aHITHH:
(KoMmrmibroTepHast CUMYJISIINS )

0,4

Pasznen 5.

HpOMBIH_IJ'IeHHBIC XUMHYECKHUE PEAKTOPEBL

Tema 5.1.

PeakTopsI 17151 TpoBeIeHUsI TOMOTEHHBIX PEaKIUi B Ta30BOM
haze

JIMIaKTHYCCKHUE €IMHUIIBI

T'omorennsie PE€aKTOPbL

JlaboparopHas paborta: «OnTUMaIbHBIN TeMIepaTypHBIN
pexuM paboTel peaktopa. YacTs 2»

1,0

CamocrostensHas pabota ooyqaronuxcs: (ITonrotoska
oTuéTa 1o J1abopaTopHOU paboTe)

0.4

AKTHBHBIE M HHTEPAKTUBHBIE ()OPMBI IPOBECHUS 3aHATUH:
(KomrmbroTepHast CUMYJISIH )

0,4

Tema 5.2.

PeaKTOpLI I CUCTEMBI I'a3 - X KUJIKOCTb

JIMIaKTHYCCKHE €IMHUIIBI

PeaxTopsl ¢ Memankoi

PeaKTOpLI C MCXaHUYCCKUM PACIIBUIMBAHUCM KUJIKOCTH
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PeakTopbl KOJIOHHOTO THIIA C HACAIKOM WIIM TapEIKaMHU

Peaktopsl miieHOYHOTO THIIA

PeaxTopsl 6apboTakHOTO THIIA

IIennsle anmapatsl

~N|lo|lol~lw| -

PeakTops! THIa 3pIUQT

NN NN DN

JlaboparopHas padoTta: «OnTUMaIbHBIN TeMIepaTypHbIN
pexxuM paboThl peakTopa. Yacts 3»

CamocrositenbHas padota ooydaronuxcs: (IToaroroska
oTuéTa 10 J1abopaTopHOI padoTe)

0,4

AXTUBHBIE U HUHTEPAKTUBHbBIE (JOPMBI IPOBEACHUS 3aHATUH:
(KommnbroTepHas cumMymsiius)

0,4

Tema 5.3.

PeaKTOpI)I I IPOBEACHU A TE€TCPOTCHHBIX
HEKATaAJIUTUYCCKUX peaKHI/Iﬁ B CUCTEMCE a3 - TBEpPJA0€ TECJIO

JnmakTudeckue eIuHULIBI

I'eTeporennsie peakTopsl

JlaboparopHas paboTta: «OnTUMaNIbHBIN TeMIepaTypHbIN
pexum paboTsl peakropa. Yacts 4»

1,0

CamocrositenbHas padota ooydaromuxcs: (IToaroroska
oT4€Ta 10 JIabopaTOPHOM padboTe)

0,4

AKTHBHBIC ¥ UHTEPAKTUBHBIE ()OPMBI IPOBEICHUS 3aHITHH:
(KoMmrmiproTepHast CUMYJISIINS )

0,4

Tema 5.4.

PeaKTOpH JJIA ITPOBEACHU S I'€TCPOTC€HHBIX KATATUTUUCCKUX
peaKuHﬁ B CUCTEMCE I'a3 - TBEPAOC TCIIO

JIMIaKTHYCCKHUE €IMHUIIBI

AmmabaTHYeCKuil pPeaKTop

JlaGopaTopHas pabora: «Pacuér annabaTuyeckoro
KaTaJIMTUIECKOTO PEaKTOpar

1,0

CamocrosTenbHas paboTa oOyuatomuxcs: ([logrotoska
0T4€Ta 10 JIabOPaTOPHOM padboTe)

0,4

AKTHBHBIC ¥ UHTEPAKTUBHBIC (DOPMBI IPOBEICHUS 3aHITHH:
(KommnbroTepHas cuMymsius)

0,4

Tema 5.5.

PeaKTOpLI I IPOBCACHUA peaKHI/Iﬁ B CUCTEMC XKUIKOCTD -
KHUIAKOCTDH

JIMIaKTHYCCKHE €IMHUIIBI

}KI/II[KO CTHBIC PCAKTOPBI

JlaGopatopHas paboTa: «Pacuér peakropa nosyyeHus
nosmddupar»

1,0

CamocrosgrensHas paboTa ooyuatouxcs: (Ilogroroska
oTuéTa 1o J1abopaTopHOU paboTe)

0,4

10




1 2 3 4

AKTHBHBIC ¥ HHTEPAKTUBHBIE ()OPMBI IPOBECHUS 3aHITUH: 0,4
(KommnbrorepHas cumMymsius)

Paznen 6. PeakTopbl B IPOMBIIIIEHHOCTH ITOJIMMEPOB

Tema 6.1. PeaxTopsb! 1715 NoJIMMEpU3alyy B YMYJIbCUU 1

JnmakTuyeckue eIuHULIbI

1 OcHOBHbBIE KOHCTPYKTHUBHbIE 3JIEMEHTHI 2

2 [TepememmBaromue ycTpoiucTBa 1

3 YcTpoiicTBa i chéMa Teria 2
JlabopaTtopHnast pabota: «Pacuér peakropa ass 2,0

MMOoJIMMEpU3alu B SMYJIIbCUN

CamocrositenbHas padota ooydaronuxcs: (IToarotoska 0,4
oTuéTa 10 J1abopaTopHOI paboTe)

AKTUBHBIE U HUHTEPAKTUBHbBIE (POPMBI IPOBEACHUS 3aHATUH: 0,4
(KommnbroTepHas cuMymsius)

Tema 6.2. Peaktopsl 115 moaMMepu3aluu B pacTBOpe 1

JnmakTudyeckue eIuHULIBI

OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI 2

[TepememmuBaroniye ycTpoicTra

VYerpoiicTBa s chéMa Teria 2

JlaGopaTtopHnas pabora: «Pacuér peakropa ajs 2,0
MOJIMMEPHU3AIH B PACTBOPE»

CamocrostenbHas padorta ooydaromuxcs: (IToaroroska 0,4
0T4€Ta 110 JIabopaTOPHOM padboTe)

AKTHBHBIC ¥ UHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHITHHA: 0,4
(KoMmribroTepHast CUMYJISIINS )

Tema 6.3. PeaxTopsb! aj1 moiMMepu3amy B Macce 3

JIMIaKTUYCCKHUE €IMHUIIBI

1 OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMCHTBI 2

[lepememnnBaromniyue ycTpoicTBa

YcTpolicTBa 1iisi chEMa Teria 2
JlaGopaTtopHas pabota: «Pacuér peakropa ms 2,0
MOJIMMEPHU3AIIU B Macce»
[ToaroroBkaoTuéra 1o 1abopaTopHoi paboTe 0,2
Bcero vacos 66

1-ii mnokaszaTelb — 3allOMUHAHUE COOTBETCTBYET 1 YpOBHIO YCBOCHUS

Marepuana - BocrpousBeAeHut0. CTyJeHT OTBEYaeT HAa BOIMPOCHI PEHPOTYKTUBHOTO
xapaktepa. OH MOXET Nepecka3aTh COAEpKaHUE OMPENIEIICHHOrO0 TEKCTa, MpaBuUia,
BOCIIPOM3BECTU (DOPMYITMPOBKY 3aKOHA. YPOBEHb XapaKTEpHU3yeT 00bEM YCBOECHHOMU
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cTyneHToM uHdopManuu. JluarHOoCTHYECKUE CPEACTBA — YCTHBIM M MUCHMEHHBIN
OMPOC, OTKPBITHIE TECTHI.

2-11 moKa3aTeilb — MOHUMAHUE COOTBETCTBYET 2 ypOBHIO. CTYAEHT MOXET HE
TOJIKO BOCIPOM3BECTH Yy4eOHBIM MaTepuand, HO U OOBICHUTH €ro, HalTh
CYIIECTBEHHBIE MMPU3HAKU U CBS3U UCCIEAYEMBIX MPEIMETOB U SIBJICHUM, BBIACIUB UX
W3 HECYIIECTBCHHBIX W CIIydalHbIX Ha OCHOBE aHAJIM3a M CHHTE3a. YPOBEHb
XapakTepu3yeT 3HAHWE U TMOHMMaHUE Y4YeOHOro Marepuana, a TaKXKe YMEHHE
CTYJICHTOM MPUMEHSThH MpaBmiia (OpMaibHOMN JOTUKH.

3-1 mokaszaresib — NPOCTEHIINE YMEHHSI U HaBBIKM, COOTBETCTBYET 3 YpPOBHIO
(penipoaykTUBHOTO TpuMeHeHust). CTyJIeHT JEeMOHCTPUPYET YMEHHE NMPUMEHSTh Ha
NpaKTUKE TEOPETUYECKUE 3HAHUS B MPOCTEHUIUX  (AITOPUTMU3UPOBAHHBIX)
3aJJaHUSIX: PEIIaeT THUIIOBBIE 3aJayd C HCMOJb30BAHUEM YCBOCHHBIX 3aKOHOB W
IpaBuJjI, BCKPBIBAET JIETKO OOHApY>KUBAEMble MPUUUHHO - CIIEJCTBEHHBIC CBSI3U MPHU
pazbope Teoperuueckoro wmatepuaia. OcCBoeHHWE PENPOJYKTHUBHOTO  yPOBHS
MO3BOJISIET CTYACHTY peaau3oBaTh CBOM Oaraxk 3HaHUN. (OCHOBHBIC KpPUTEPUH
YCBOGHUS  PENPOAYKTUBHOTO  YPOBHA —  0OOOIIEHHOCTD, CHUCTEMHOCTb,
JNEUCTBEHHOCTh, MPOYHOCTh 3HAHWM. JIMArHOCTMYECKHE CpPEICTBA YpPOBHSA —
NpaKkTUYeCKue 3aJaHus (TUIOBBIC, TPEOYIOIIME pEHIeHUsS 10  U3BECTHOMY
QNTOPUTMY), CHUTYaTHBHBIE 3a7a4d (TUIOBBIE), MPU HSTOM TMPOIEAypa peUICHUS
XPAaHUTCS B MAMSTH.

4-i1 mokazaTenb — TIepeHoc - 4 TBOpYECKHM ypOBEHb (CHUHTE3 U
monenupoBanue). CTyIeHT JaeT OTBET Ha JII0OOW BOMNPOC, pellaeT J0yro 3amady
WIM TpUMEp, KOTOpPbIE MOTYT OBITh €My TMPEMJIOKEHbl B COOTBETCTBUU C
IpOrpaMMHBIMU TPeOOBAaHUAMM Ha JAaHHOM JTare OO0y4YeHUs, KOHCTPYHPYET HOBBIE
CIOCOOBI JIEATENTFHOCTH M HAaXOJIUT HOBBIE, YacCTO OpPHUTHMHAJbHBIE TOJIXOIbBI K
PEIICHUIO TIOCTABIICHHBIX 3a/1ady. YPOBEHb XapaKTEePU3YEeT BBIMOJHEHUE JHOOBIX
NPaKTHYECKUX paboT B mpenenax NporpaMMHBIX TpeboBaHuil. [[narHoctuyeckue
CpeICTBa YpOBHS CHUHTE3a — 3aJlaHdsd C OOSA3aTENbHBIM aHAIM30M HX DEIICHUS,
OTKPBITBIE TECThI, KOMIUIEKCHBIE 3aJlaHHs, IMUTHPYIOIIUE PEAIbHYIO IESATEIBHOCTD,
K KOTOPOW TOTOBUTCS BBITYCKHUK. OCHOBHBIE KPUTEPUU YCBOCHUSI— MPABUIIBHOCTD
pELICHUs, CTENEHb PELICHUs 3aJadd, CAMOCTOSITEIbHOCTh, HAIMYME W CTENEHb
pa3BEepHYTOCTH JoKa3zaTenbcTBa. Jlimst  oOpasoBaTenbHBIX — yupexnenui CIIO
pE3yNIbTaTOM  OCBOCHHUS  Y4eOHOW  JUCHUIUIMHBI ~ PEKOMEHIYETCS  YPOBEHb
PENPONYKTUBHOIO TMPUMEHEHUs  (BBIMOJHEHHUE [IEATEIIbBHOCTH 1O  00pasiy,
MHCTPYKIHH WIH MOJT PyKOBOACTBOM).
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3. VCJIOBUS PEAJIM3AIIN YYEBHOU JUCITATIIMHBI

3.1. TpeboBaHus K MUHUMAJIbHOMY MaTe€pHaIbHO-TEXHUYECKOMY 00€CIIEUEHHUIO

HaumenoBanue OcHaIeHHOCTh IlepeyeHb JTMIIEH3MOHHOT O
TMPOrpaMMHOr0 odecneyeHmnsl.
Aynurtopus Cronei-22 wir., ckambu-20 1IT., 1ocKa yueHndeckas- 1 WindowsXP, MicrosoftOffice 2007,
JUTS TIPOBEICHHUS IIT. AmntusupycKacnepckoro
MIPAKTUYECKHUX, [poueccop «IlenTnym 2»-1mrt., nmpoektop Epson-X3-1 | (CyOnuieH3nOHHBIN JIOTOBOP

JIEKIIMOHHBIX 3aHATHHA
Ne408 (S=60,1m?) (423578,
Pecrryonuka TaTapcras, T.
Hwxnexamck, yi1.
Crynenueckast 1. 11)

IT.; MOHUTOpP-1 mT.

Ha0op y4yeOHo-HAT/ISIAHBIX OCOOMIA:

KOMITJICKT HATJISTHBIX MaTEPHAJIOB JUTSI BHITIOTHCHHUS
rpadU9IecKoil YacTH KYPCOBBIX U BBITYCKHBIX IIPOCKTOB
Ha CTeHJax-2 IIT.

Microsoft Dream Spark or 28.07.2016
NoeTr000098912 T10 moctymHOe 10
noamucke Dream Spark)

bubnuoreka
(BKJIIOYASI YUTABHBIH 3aI1)
(S=804,3m?) (423578,
Pecnyonuka Tarapcran, T.
HwxHexkamck, yi.
Crpowureneii 1. 47)

Cron — 55 mr.; crymbs — 90 mit.;

ckaMmbt — 10 1IT. ; 1OcKa yueHudeckas — | mr.;
MIEPCOHABHBIC KOMITBIOTEPHI ¢ BEIXOJI0M B IHTepHET—
5 wrt.; mpunTep — 1 mt.; ckanep — 1 mt.; kcepoke— 1 it

WindowsXP, MicrosoftOffice 2007,
AnTuBupycKacnepckoro
(CyOnuieH3MOHHBIH JIOTOBOP
Microsoft Dream Spark or 28.07.2016
NeTr000098912 I1IO goctynHoe 1O
noanucke Dream Spark)

KabuHer nH(pOpMaIOHHBIX
TexHonoruit Ne 318
(S=28,3m?) (423578,

Pecnyonuka Tarapcran, T.
Hwxnexamck, yi.
Crynenueckast 1. 11)

Cronbl-10 w., crynbs-11 mr., ckampu-1 mrT.
[lepcoHanbHble ~ KOMOBIOTEPHI C  HEOOXOIMMBIM
obecneuenueM - 8 miT., ckaHep+upuHTep-1 mWIT.,
wiorrep-1 mr.

WindowsXP, MicrosoftOffice,

AntusupycKacnepckoro,
MicrosoftVisio, MicrosoftVisualStudio
(CyOnuueH3nOHHbIH JIOTOBOP

Microsoft Dream Spark or 28.07.2016
NeTr000098912 1O moctymHoe 1O
noamucke Dream Spark)
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3.2 npopmManinoHHO-METOTUIECKOE 00ecTIeueHIe 00y IeHuUs

OcHoenaa numepamypa

ITpu m3yyennn aucnummmesl OI1.16 «XuMudeckue peakTophbl» B KA9€CTBEOCHOBHBIX HCTOYHHUKOB
MH(pOpMaIH PEKOMEHAYETCs. HCIIONB30BaTh CIIEAYIOIIYIONIUTEPATYpY:

Tomck : Tomckuit nonurexHudeckuii yausepeuret, 2019. — 187 ¢. — ISBN 2227-
8397. — TeKcT : 21MeKTPOHHBIHN // DnekTpoHHO-6MbIHoTeHas cucteMa IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/96108.html . — Pexum
JIOCTyMa: JUIsi aBTOPU3HP. MOJIb30BaTENeH

OcHOBHbIE HCTOYHHKH HHOPMAaLHH Kon-Bo 3K3.
1. Obmas xumMudeckas TexHosorus. U.1. XuMudeckue mpouecchl ¥ peakTopsI : 9BC «IPRbook»
y4ebHoe nocobue / cocrasurenu 1O. b. 1lIBanés, [I. A. T'opmymko. — 2-e w3n. — | http://www.iprbookshop.ru/9

6108.html

Hoctyn ¢ moboii Touku Hu-
TEPHET II0CJIe PErHCTPALMH
IP-agpeca HXTHU

2. JleonTbeBa, A. K. O60pyioBaHNE XUMHUYECKUX IIPOM3BOACTB. YacTh 1 : yueGHoe
nocobue / A. H. JleontbeBa. — Tam60B : TamMOG0OBCKuMit TOCY 1apCTBEHHbIN
TexHudeckut yausepcuret, ObC ACB, 2012. — 234 ¢. — ISBN 2227-8397. —
TekcrT : 3neKTpoHHBIH // DnekTpoHHO-0ubaroTeunHas cucrema IPR BOOKS :
[catiT]. — URL: http://www.iprbookshop.ru/64134.html. — Pexxum noctymna: mis
ABTOPH3UP. I0Jb30BATEIEH

3BC «IPRbook»
http://www.iprbookshop.ru/6
4134 .html

Hoctyn ¢ mo6oii Touku Un-
TEPHET II0CIIe PETHCTPALII
IP-anpeca HXTH

Jononnumensnaa numepamypa

B xauecTse JOIIOJTHUTCJIBHBIX HCTOYHHUKOB I/IH(I)OpMaI.II/II/I PEKOMEHAYETCA UCIIOIBE30BATH

CIIEAYIONIYIO JIUTepPaTypy:

Jlono/IHHTEIbHbIE HCTOYHHKH HHGOPMAaLHH

Kos-B0 3K3.

1. MeToaudeckoe pyKOBOJCTBO K 1aGOpaTOPHOMY NPaKTHKYMY IO Kypcy « OCHOBBI
IpOEKTUpOBaHMs U o6opynoBanue 3aBonoB» / C. A. Edpemos, X. C. Tacubexkos, C.
B. Heunnyperko, M. K. Haypsiz6aeB. — Anmars! : Ka3axckuit HallmoHaIbHbIH
YHUBEpCHUTET MM. anb-Dapadu, 2013. — 61 c. — ISBN 978-601-04-0118-1. —
TexcT : 3neKTpoHHsIH / DnekTpoHHO-6ubuoTeuHas cucrema IPR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/59842.html :Pexxwm nocryma: s
ABTOPH3HUP. IOJIb30BaTeNeH

3BC «IPRbook»
http://www.iprbookshop.ru/5
9842 html

Jloctyn ¢ mmoboit Touxu Un-
TEPHET N0CJIe peructparwyu [P-
agpeca HXTHU

2. O6opynoBanue HedrenepepabaTHIBAIOIIMX 3aBONOB : yaebHOe mocobue / H. T'.
Kan, C. b. Konsirus, [I. A. Kproukos, C. B. FBanskoB. — Camapa : Camapckuit
rocyapCTBEHHBIN TexHUueckui yauBepcureT, 95C ACB, 2016. — 119 ¢c. —
ISBN 978-5-7964-1897-0. — TekcT : 3NeKTpOHHBIN // DJIEKTPOHHO-OMOIHOTETHAS
cucrema IPR BOOKS : [caifr]. — URL: http://www.iprbookshop.ru/90653.html :
Pexum moctyna: Ui aBTOPU3HUP. HOJb30BaTENEH

3BC «IPRbook»
http://www.iprbookshop.ru/9
0653.html

Hocryn ¢ mo6oi Toukw WH-
TEPHET Nocie peructpauuu [P-
anpeca HXTU

3. CmupHOB, H. H. Ans60M THTIOBO# XUMIdecKoi anmapaTtypsl (pHHIHUITHAILHEIE
cxeMsl anmapatoB) : yae6Hoe nocobue / H. H. CmupHoB, B. M. Bapa6am, K. A.
Kapnos ; nox o6me# penaxuumedt H. H. CMupHOBa. — 4-€ 1371, ctep. — CaHKT-
IerepOypr : Jlans, 2019. — 84 ¢. — ISBN 978-5-8114-4122-8. — Tekcr :
3JIEKTPOHHBIM // JIaHb : 31eKTpOHHO-61bMoTeyHas cucteMa. — URL:
https://e.lanbook.com/book/115527 . — PexxuM gocTyma: [jis aBTOpH3.
T0JIb30BaTEJIEN.

OBC «Jlamb» —
https://e.lanbook.com/book/1
15527

Hoctyn ¢ mo6oii Touku Un-
TEPHET N0cje peructpaimu [P-
ampeca HXTHU

InexkmponHbie uCMOYHUKU UHpOpMayuu

ITpn n3yvennn mucprumesl OI1.16 «XuMuueckue peakTophl» UCTIONIB30BaHHE ITEKTPOHHBIX

HCTOYHUKOB UHPOPMAIIUK:
- OBC «JIanb» — Pexum pocryna: http://e.Janbook.com

Cospemennbie npogheccuonanvhsie 6a3vl OGHHBIX U UHPOPMAYUOHHBIE CNPABOYHDIE CUCHIEMDbL

B baza  mamHpix  PubChem [DnexTponHbIit
https://pubchem.ncbi.nlm.nih.gov, cBOGOAHEIH.

pecypc]

2. «M3BectHs BeICIINX y4eOHBIX 3aBefieHUH. Cepust: XUMHS U XUMHYEcKas TEXHOJIOTHs. — JlocTyn

CcBOOOAHBIN: www.journals.isuct.ru

Pexum

3. Haygnas OnexrponHnas bubmmoreka (H3B) - Pexxum mocryma: http:/elibrary.ru

CoraacoBano:
3aB. oTHETIOM
110 6u6TMOTEYHOMY 00CITY)KUBAHHIO

B.4. Tapacora

JOCTyTa:



4. KOHTPOJIb 1 OITEHKA PE3VJIbTATOB OCBOEHHS YUYEBHOU

JIUCLIMTUIMHBI

Pe3ynpTaThel 00ydyeHus — 310 (OpMYIUPOBKU TOTO, YTO UMEHHO JOJIKEH 3HATh,
MOHUMAaTh W/ MU B COCTOSHHMM IPOJEMOHCTPUPOBATH OOYUYaAIOIIUNCS MO OKOHYAHUU

MpOrpaMMbl 00yUYEeHUSI.
KoHTposib M oOmEHKa pe3yabTaTOB OCBOECHMS

y4eOHOU  JAUCIUTIIIUHBI

OCYIIECTBIISICTCS TIPETIOIaBaTEIeM B MPOIIECCE MTPOBEICHUS MPAKTHUSCKUX 3aHATHH U
7a00paTopHBIX PabOT, TECTUPOBAHUS, a TaKXKE BBIMOJHEHUS] OO0YYArOIUMUCS

UHAWBUAYAJIBHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3ynbrarel 00ydeHus (0CBOCHHbIE YMEHMSI, yCBOEHHBIE 3HAHUS,
OTIBIT JIEATEIHHOCTH)

®opMBI I METO BT KOHTPOJIS
Y OIICHKH PE3yJIbTaTOB
00y4eHus

VYmenus

paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKHU XUMUYECKOTO Mpoliecca,
BBIOMpATH PALIMOHAIIBHYIO CXEMY MTPOU3BOJICTBA 3aJaHHOTO
MIPOJIyKTa, OIIEHUBATh TEXHOJOTNYECKYIO 3(P(EKTUBHOCTh
MIPOU3BO/ICTBA

nabopartopHas padota

MIPOM3BECTH BBIOOP THUIIA PEAKTOPa U MPOU3BECTH PACUET
TEXHOJIOTHYECKUX [TapaMeTpoOB [yl 3aJJaHHOTO Ipoliecca

nabopartopHas padota

OTIPEIeNIUTh MapaMeTphbl HAWTy4IlIel Mpoliecca B XUMUYECKOM
peakTope

nabopartopHas padota

3Hanus

OCHOBBI TEOPUHU IIPOIIECCA B XUMUYECKOM PEAKTOPE, METOA0IOTHIO
UCCIIEIOBAHUS B3aUMO/ICHCTBUS IIPOLIECCOB XUMUUECKUX
MIpEeBPALEHUI U SBJICHUI MepeHOca Ha BCEX MACIITA0HBIX YPOBHSIX,
METO/AMKY BbIOOpa U pacyéra mporecca B HEM

nabopartopHas padota

OCHOBHBIC PCAKIIMOHHBIC ITPOLECCHI U PCAKTOPEI XUMHUYECKOH 1
He(bTCXI/IMI/I‘ICCKOfI TECXHOJIOTHH

nabopartopHas padota

HaBpeixkn

MCTOAaMU pacqéTa H aHaJIM3a ITPOUCCCOB B XUMHUYCCKHUX PCAKTOpAX

naboparopHas padota

MCTOAaMU BLI60pa XUMHUYCCKUX PCAKTOPOB

naboparopHas padota
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