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PykoBomutenb nmoapasnaencHus K.¢-M.H., gorieHt . A.l'tontep



1. HEJIX OCBOEHUSA

1.1| IlemsMu oCBOGHMS TUCIHUILIHHEI ABISIOTCA: (GOPMHUPOBAHNE OCHOB TEXHOJIOTHYECKOTO MBIIIIICHHS Y CTYICHTOB,
PACKpBITHE B3aUMOCBSA3U MEKIY Pa3BUTUEM XMMUYECKOM HAYKU U XUMUYECKONU TEXHUKH, IIOATOTOBKA BBITYCKHUKOB K
aKTUBHON TBOPYECKOH paboTe 110 CO31aHNI0 COBPEMEHHBIX XMMHYECKHX PEaKTOPOB

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM PO PAMMBI

bnoxk OII: b1.B./1IB.04

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 MonenupoBaHHe XUMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB

2.1.2 | Xumu4eckas TEXHOJIOTHS TOIUIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.1.3 | IIpoueccsl 1 anmaparbl XMMUYECKOW TEXHOJIOTUH

2.1.4 | TennoTexHUKa

2.1.5 |dusuka

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:

221 locymapcTBeHHast UTOTOBasI ATTECTALUS

2.2.2 | Aucuumnussl o Beioopy b1.B.JIB.4

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIETEHIIUAMHU

ITIK-3.4: I'0TOBHOCTBIO HCII0JIB30BATH 3HAHMS OCHOBHBIX (PU3HYECKUX TEOPHii 1JIl pellieHHs] BO3SHUKAIOIIMX (PU3NYECKUX
3a/1a4, CAMOCTOSATE/IbHOI0 NIPHOOpeTeH s (PU3UYECKUX 3HAHNI,JISI IOHUMAHMS NPUHIUIIOB pa0doThl NPHOOPOB U
YCTPONCTB, B TOM YHCJIe BHIXOASIIIUX 32 Mpeieabl KOMIIETEHTHOCTH KOHKPETHOT0 HANIPABJICHUS

3HaTh:

[1K-3.4-31 meroauka BeIOOpa peakTopa U pacuera Ipolecca B HeM; OCHOBHBIE PEaKIIMOHHbIEC IIPOIECCH U PEAaKTOPBI XUMUYECKOit
U HE(PTEXUMUUECKON TEXHOJIOTHU

ITK-1.11: CiocodHOCTHIO BHISIBJSATH U YCTPAHSATH OTKJIOHEHHSI OT PESKUMOB PadOTHI TEXHOJIOTHYECKOT0 000PY10BAHUS H
NMapaMeTPOB TEXHOJOTHYECKOro mpoiecca

3HaTh:

TIK-1.11-31 ocHOBBI TeOpHUH IpOIECcCa B XUMUYECKOM PEAKTOPE

MIK-3.4: T'0TOBHOCTBHIO MCNOJIB30BATH 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHii 1JIsl pelieHusi BOSHUKAINX Pu3nyeckux
3aja4, CaAMOCTOSATEIbHOI0 NpuodpeTenus Gpu3nyecKuX 3HAHUMN,AIA IOHUMAaHHUA IPHHUMIIOB Pa0oThl NPUOOPOB U
YCTPOICTB, B TOM 4K CJIe BBIXOAAIIMX 32 MpeJe/ibl KOMIETEHTHOCTH KOHKPETHOIO HANIPABJICHUS

YMmerb:

ITK-3.4-Y1 npousBecTr BEIOOP THIIA PeaKTOpa U MPOM3BECTH pPacueT TEXHOJIOTHIECKHUX MTapaMeTPOB JUIS 33IaHHOTO TIPOIIecca;

IIK-1.11: CriocOOHOCTBIO BBIABJISITh H YCTPAHATH OTKJIOHEHUS OT PEXKHMOB Pa00Thl TEXHOJIOIHYECKOI0 000pPy10BaHUs U
NapaMeTPOB TEXHOJI0THYeCKOro mpouecca

YMmerb:

TIK-1.11-Y1 onpenenuTs napaMeTpsl HAUIYy4IIEH OpraHU3aluy IPOLECCa B XUMUYECKOM PEAKTOPE;

4. CTPYKTYPA U COOAEP KAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI




Paznen 1. IlonsiTue
XHMHYECKOT0 PeaKkTopa.
Buabl XuMHYeCKHX
peakTopoB. CTPYKTypHBIEe
3JIEMEHThl XHMHYECKOT0
peakTopa.
MaTtemaTHuyecKoe
MO/IeJIMPOBAHME KAK METO/
HCCJIeTOBAHUSA XUMHYECKHX
peaKkTopoB.
Kaacenpuxanus
NMPOLECCOB B XUMHYECKOM
peakTope u ux
MaT.MoaeJIei.
H3oTepmuyeckuii npouece
B XMMHY€CKOM peaKTope.
HpeanbHble pexxuMbl B
XHMHYECKHX peaKkTopax
(MeaJIbHOTO CMelIeHusl,
HIeAJTbHOT0 BHITECHEHHS).
CpaBHeHue

3¢ deKTHBHOCTH
TMPOTOYHBIX PEAKTOPOB
HIeaJbHOr0 CMEIIeHHs U
H1€aJTbHOI0 BHITECHEHHS.

1.1

[ToHsATHE XUMUYECKOTO
peaxkTopa. Buabl xumuueckux
peakTopoB. CTpyKTypHbIE
9JIEMEHTBl XUMHUYECKOTO
peakropa.MaremaTHueckoe
MOJIEITMPOBAHKE KaK METO]I
HCCIIEIOBAaHUSI XUMHUUECKUX
PEaKTOpOB.

Knaccugukanus mporeccoB B
XUMHUYECKOM PEaKToOpe U UX
MaT. MOJIEJIEH.
N3otepmuyeckuii nporecc B
XUMHUYECKOM PEaKTope.
WneanbHble pe:KuMBI B
XMMUYECKUX PeaKkTopax
(MeanbHOrO CMEIIeHUS,
WJICaIbHOTO BBHITECHEHUSI.
CpaBrenue 3¢ HeKTUBHOCTH
IIPOTOYHBIX PEAKTOPOB
WJIeaTbHOTO CMEIICHUS U
WJICaIbHOTO BBHITECHEHUSI.

/JIex/

JI1.1J11.3
JI1.4J12.1
0102353

1.2

MartepuanbHblil U TEIUIOBOU
OanaHC B XUMHYECKOM
peaxrope /TIp/

JI1.3J11.4
0103233

1.3

CaMOCTOSTENBHOE U3y4ErHUE
Matepuaia B LMS Canvas no
Teme:HenneansHble pexuMsl
B peakTopax. [IpuunHbl
OTKJIOHEHHH OT UACATbHBIX
pexumMoB. Monenu
PEAKTOPOB € HEUZECATBHOM
CTPYKTYypoii motokos. /Cp/

26

JI1.1JI1.3
JI1.4J12.1J13.
1
01030233




Paznen 2.
Heuszorepmuuecknii
npoiecc B XUMHYEeCKOM
peaxTope.

Opranu3anus TenjioooMeHa
B peaKkTope H
TeMIlepaTypHbIe PeKUMBI.
Pe;kuMbI HI€aJIBLHOTO
cMelIeHUs MePHOanYecKH i
M HI€aJIbHOI0 BLITECHEHHS
C TeMJI1000MEHOM.
OnruMu3anus
XMMHYECKOTro mpouecca B
peaxkTope.

2.1

Heusorepmuueckuii npouecc
B XUMUYECKOM PEaKTope.
Opranuzanus TerioooMeHa B
peaKTope U TeMITepaTypHBIC
PEKUMEL.

PexuMBl HAeaIbHOIO
CMEIICHUS TIEPHOINICCKUN 1
HJICATILHOTO BHITECHEHHS C
TETI0O0OMEHOM.
OnruMu3anys XUMHYECKOTO
mpoIriecca B peakTope.

/JIex/

JI1.2 JI1.3
JI1.4J12.1
0103233

2.2

Bpewms mpebObiBaHus,
nepeMenIBaHKe B
XUMHYIECKOM peaktope. /TIp/

JI1.1J11.3
JI1.4J12.1
0109233

23

Temoo0MeH B XUMHYECKUX
peakrtopax. /IIp/

JI1.1 J11.3
JI1.4J12.1
013233

24

CamocTosTenbHOE U3y4ETHHE
Mmatepuana B LMS Canvas no
TeMme: TeMIepaTypHbII pexxuM
B IIPOTOYHOM PEAKTOPE
U/I€aTbHOTO CMEILEHNUSI.
CpaBHeHHUe a1nadaTHIECKOTO
mporecca B IPOTOYHBIX
pexHMMax HIeanbHOro
CMEIIICHHS ¥ BEITCCHEHUS.
ABTOTEpMUYECKUA

peakrop. /Cp/

30

JI1.1J11.3
JI1.4J12.1J13.
1
013233

Paznen 3. [IpomblnieHHbIE
XHMHYeCKHe PeaKToOpbl 1A
NPOLECCOB:

- TOMOTe€HHBbIX;

- reTeporeHHbIX;
reTepOreHHOKATAJIUTHYECK
HX.

3.1

ITpoMBIIICHHBIE
XHUMHYECKHE PEaKTOPhI ISt
MPOIIECCOB:

- TOMOTI€HHBIX;

- TETEPOT€HHBIX;

- TETEPOreHHO-
KATaJIUTUYECKUX.

/JIex/

JI1.2J11.3
JI1.4J12.1
0132233

32

Pacuersr 115t reTeporenHo-
KaTaIUTHYECKUX MTPOLIECCOB.
CpaBHeHUE U BEIOOD
XHUMHYECKUX peaktopos. /TIp/

JI1.1J11.3
JI1.4J12.1
213233




33

CamocrosaTensHOe
u3yuernue marepuana B LMS
Canvas: Peakrops! s
Ta30BbIX TOMOTEHHBIX
IIPOLIECCOB. Y CTpOMCcTBa I
CMELIEHUs
B3aUMOJIEUCTBYIOILUX
PEareHToB: COILIO, KEKTOP,
LEHTPOOEKHBII CMECUTENb.
KamepHbie u TpyOUaThie
PEaKTOpHI.

PeaxTops! ans
MKHJIKOCTHBIX TOMOT€HHBIX
npoueccoB. Mexannueckoe u
MTHEeBMaTHYECKOE
nepeMelIBaHue.
KoHCTpyKIMH MEXaHHYECKHX
MeIIAJIOK. Y CTpoiCTBa s
MOJBOJA U OTBOJIA TEIlIa.
KosonHble peakTopbl
WJICaTbHOTO BBHITECHEHUSI.
ABTOKJIaBHI.

Peaxrops! ans
ra30)KUIKOCTHBIX
reTepOreHHBIX MPOLIECCOB.
[Ineno4Hble KOJIOHHBIE
peaKkTOphI TPyOYaToro u
HacaJI0YHOro TUIIOB. Buasl u
XapaKTePUCTUKU HACAIOK.
TpeboBanus,
MpeIbSBIsIEMbIE K HACAIKAM.
BapOoTaxxHbIe peakTOpEI.
Tunsel Tapenok, Hux
CpaBHUTEbHAS
XapaKTepUCTHKA.

KononHble peakTopbl
Pa30pBI3TUBAIOILETO TUIA.
Croco0bI TUCTIepTHPOBAHUS
KHUIKOHN (azpl. PeakTopsr
MIEHHOTO THIIA.

Peaxrops! s
TeTepOTreHHBIX MPOIIECCOB C
TBepao# dasoil. PeakTopsl
JUISL IPOLIECCOB B CUCTEME
"KUJIKOCTh-

TBepaoe" (pacTBOpeHHe,
9KCTparupoBaHue,
KpucTanauzanus). Peakropsl
¢ GuIBTpyIOmMUM U
B3BELIEHHBIM CJIOEM
TBepaoro pearenra. /Cp/

JI1.2J11.3
JI1.4J12.1J13.
1
012233

34

/Dx3amen/

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

[lepeuens BonpocoB k sk3ameny(I1K-3.4(31,Y1), IIK-1.11((31,¥1)

1 Xumnueckue peaktopsl. Knaccupukaius XUMHYeCKUX PEaKTOPOB U PEKUMOB HX pabOTHI.

2 Xumnueckue peaktopsl. OCHOBHbIE TPeOOBaHUS K IIPOMBIIIIIICHHBIM PEAKTOPaM.

3 XuMuuaeckne peakTopsl. TexHonmornueckne Kpurepun 3GpHeKTHBHOCTH XUMHKO-TEXHOJIOTHIECKOT0 TIpoIiecca (CTeNeHb
MPEBPAIICHHUS BEIIECTBA, BBIXO/ IPOAYKTA, CEIIEKTHBHOCTB).

4 MogenupoBaHie XUMUYECKHX PEaKTOPOB U MPOTEKAIOIIUX B HUX XMMUYECKHUX MPOLECCOB.

5 Marematuueckoe ONucaHue XUMUYECKUX peakiuil. CTEXHOMETPUs U PABHOBECUE XMMUYECKUX PEAKLIUI.

6 XuMudeckne peakTopbl. MaTepralbHbIH 1 TETUIOBOI OaTaHCH XMMHYECKOTO Iporecca.

7 YpaBHEHHE MaTepUaIbHOTO OanaHca I 3JIEMEHTApHOT0 00beMa MPOTOYHOI0 XUMUYECKOT0 peakTopa.

8 XuMHuecKkue peakTopsl C UAEAIbHON CTPYKTYpOH IOTOKA B M30TEPMUUYECKOM pexkuMe. PeakTop 1aeanbHOro CMELIeHHS.
9 XumHuecKue peakTopbl ¢ UACAIBHON CTPYKTYPOM IOTOKA B U30TEPMUUECKOM pexuMe. PeakTop ueaabHOro BEITECHEHUS.
10 Xumudeckue peakTopsl ¢ HACANbHON CTPYKTYpOi IOTOKA B H30TepMHUIeCKOM pexknmMe. CpaBHeHHe 3(p(heKTHBHOCTH MPOTOYHBIX
PEaKTOPOB UAEATBHOTO CMEIIEHUS U HEaNbHOTO BEITECHEHUSI.

11 Xumuueckue peakTopsl C UACANBHON CTPYKTYPOM IOTOKA B M30TEPMUYECKOM pexume. Kackas peakTopoB nieanbHOro
CMEILICHUSL.

12 TenonepeHOC B XUMHUYECKHX PEaKTOpax. Y paBHEHHUE TEMIOBOT0 OanaHca. TerioBble peKUMbl XUMUYECKUX PEaKTOPOB.
13 TennonepeHoc B XUMUYECKHX peakTopax. IIpoTouHbIi peakTop HIeanbHOr0 CMELIEHHs B HEU30TEPMUUECKOM PEXKUME.
14 TertonepeHOC B XUMUUYECKHUX peakTopax. TemnoBast ycTONYUBOCTh XUMHUECKUX PEAKTOPOB.

15 TennonepeHOC B XUMUYECKHUX peakTopax. ONTHMaIbHBIA TEMIIEPATYPHBIH PEXKUM U CIIOCOOBI €r0 OCYIIECTBIICHUS B
MPOMBIIITIEHHBIX PEAKTOPaX.

16 I'ereporennsie mporecchl. OOMHE 0COOCHHOCTH.

17 TI'ereporenHsle npouecchl. ' eTeporeHHbIe HEKaTAIUTUYECKUE IIPOLECCHL B CHCTEME «I'a3 — TBEPJIOE BELIECTBOY.

18 I'ereporenHble mpoLecchl. ' eTeporeHHble HeKaTaTUTUIECKHe IPOIECCHl B CUCTEME «Ta3 — KUIAKOCTBY.

19 I'eteporeHHo — KaTaIUTHYECKHE ITpoiecchl. OOIMe MpeCcTaBIeHNs O KaTaIuse.

20 I'ereporeHHo — KaTaIUTUYECKUE IPOLECChl. TEXHOIOTNUECKUE XapaKTEPUCTUKU TBEP/IbIX KaTalIU3aTOPOB.

21 T'eteporeHHO — KaTaIUTHYECKUE Iporecchl. OCHOBHBIE CTaUH U KHHETHUECKHE OCOOCHHOCTH.

22 'oMOreHHbIe MpoLecchl U peakTopbl. O0MIas XapaKkTepuCTHKA.

23 T'oMOreHHbIe NpoLecchl U peakTopbl. OCHOBHBIE 3aKOHOMEPHOCTH.

24 'oMOreHHBIE IPOLECCH U PEaKTOPbL. PeakTOpb! 17151 TOMOTEHHBIX IIPOLIECCOB.

25 XUMH4ecKue peakTopbl. Y CTOWYMBOCTD PabOTHI PEAKTOPOB.

26 Xumunueckue peakTopbl. OTKIOHEHHs PeallbHBIX PEAKTOPOB OT U€aTH3HPOBAHHBIX.

27 XuMn4eckue peakTopsl. Pactipenenenne BpeMeHH peObIBaHMS PearnpyroNIiX BEIIECTB B 30HE PEaKITHH.

28 Xumudeckue peakTopsl. CpaBHEHUE U BEIOOP XUMHUYECKUX PEAKTOPOB

5.2. Ilepeyensb padoT, BLINOJIHAEMBIX 110 JUCHUMILINHE (Moay0, npakTuke, HUP) - 3cce, pedeparsl, npakTHYECKHE U
pacueTHo-rpaduyeckne paéoThl, KYPCOBbIe Pa00ThI, IPOEKTHI U 1P.

JloMarHsst KOHTpOJIbHAs paboTa
3agauu 1o Teme: «Bpems npeObIBaHUS, pacpeeNeHie BpeMeH! peObIBaHuUs, IEpeMEINBaHNe B XUMHIECKUX PEaKTOPax»
0 BapuaHT
B peansHoM peakTope npoBoanTcs kuAKo]asHas HeoOpaTuMas peakius HepBOro MOPsAKa, IPOTEKAIONasi ¢ YMEHBIICHHEM
IUTOTHOCTH peakiuoHHol cMmecu B 1,08 pa3 mpu XA = 1. Koncranra ckopoctr peaknun k = 8 * 10-2 c-1.

OmnpenenuTs CTENEHb IPEBPAICHAS BEIIECTBA HA BBIXOE U3 PEaKTOpa C yUeTOM U 0e3 yueTa H3MEHEHHS INIOTHOCTH
PEAKLIMOHHOM CUCTEMBL, €CJIU OIBITHI C TPACCEPOM JAlU CIAECAYIOIIUE PE3YIILTATHIL:

c
0 5 10 15 20 25 30 35 40 45 50 55
Cu, ycn.en 4,6 4,5 4,2 3,8 2,7 1,8 L1 0,7 0,4 0,2

0,1 0




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6I/IJIeTOB, TECTOB M T.l'[.)

Dx3amenanuoHubIi 6mner Ne 0(TTK-3.4(31,Y1), TTK-1.11((31,Y1)
1 Xumndeckne peaktopbl. OCHOBHBIC TPeOOBaHHS K MIPOMBIIIICHHBIM PEaKTOpaM.
2 I'ereporennsle nporecchl. OOII1e 0COOEHHOCTH MpoLecca.

3 PaccuuTaiiTe BbIXOA MPOAYyKTa P, eciiu U3BECTHO, UTO MPH MPOBEICHUH MOCIIEI0BATEIbHBIX PEAKIII

5.4. MeToauka OueHKH OCBOEHUSI JUCUUIIMHBI (Moayis, npakTuku. HUP)

IMoka3zarenu ¥ KpUTEPHU OLICHUBAHMS IK3aMEHA:
— Ha OIICHKY «OTJIMYHOY» (5 0ayutoB) —00y4aromMMUiicsS AEMOHCTPUPYET BEICOKHH YpOBEHb C(HOPMUPOBAHHOCTH KOMITCTEHITHH,
BBICOKHH yPOBEHB 3HAHHUH HE TOJBKO HAa YPOBHE BOCIPOU3-BEACHHSI U 00BICHEHNS HH(DOPMAIINH, HO U HHTEJICKTyaIbHbIe HAaBBIKI
peuenus npoOieM u 3ajau:
* aeTCsl KOMIIIEKCHAs! OLICHKA NMPEJIOXKEHHOM CUTYaluy;
* IEMOHCTPHPYIOTCS TTTyOOKHE 3HAHHS TEOPETHIECKOT0 MaTepHasla U YMEHHE HX IPUMEHSTE;
* IOCJIEI0BATENBHOE, IPABIIBHOE BBIIIOIIHEHUE BCEX MPAKTUUECKUX 33TaHHM;
* yMeHne 00OCHOBAHHO M3J1araTh CBOM MBICIIH, A€NIaTh HEOOXOJUMBIC BHIBOJIBI.

— Ha OIICHKY «XOpoIoy (4 6ama) — oOyJaromuiicss 1eMOHCTPHPYET CPETHUH ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIMI:
* aeTCsl KOMIIIEKCHAs! OLIEHKA NPEJIOKEHHOM CUTYaluy;

* IEMOHCTPHUPYIOTCS JOCTATOYHBIE 3HAHUS TEOPETHUECKOT0 MaTepuala 1 yMEHNE UX MPHUMEHSTh; HO JIOIYCKAIOTCS
HE3HAYNTETbHBIC ONTHOKH, HETOYHOCTH

* BBIIIOJTHEHHUE BCEX MPAKTUYECKUX 3aJaHUil; BO3MOXKHBI €AMHUYHbIE OIIMOKHU, HC-TIPABIIieMbIe CAMHUM CTYICHTOM I10CTIEe
3aMe4aHus [Pero/iaBaTels;

* 3aTPYyAHEHHUS [TPY aHATUTHYECKHX OIIEPAIHsX, IIepeHOCe 3HAHMIA M yMECHUI Ha HO-BbIE, HECTAaHJAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yIOBJIETBOPUTENbHOY (3 Gayia) — 00yJaromuiicsl IeMOHCTPUPYET OPOT0-BbIi ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETCHLIUH:

* 3aTPYAHEHUS ¢ KOMIUIEKCHOH OIIEHKOH MPEIOKEHHOH CUTYalnH;

* HETIOJTHOE TeOpPEeTHUECKOe 000CHOBAHHE, Tpedyrolee HaBOAIINX BOIIPOCOB IIpe-1101aBaTels;

* BBIIIOJIHEHHE 33aJJaHUH NPU MoJCKa3Ke MpenojaBaTes;

* 3aTpyAHEHUS B (POPMYITNPOBKE BHIBOIOB.

— Ha OIICHKY «HEYIOBIETBOPUTEILHOY (2 Oana) — oOydaromuiicss 1eMOHCTpHUpPYeET 3HaHus He Ooiee 20% TeopeTHIecKoro
Marepuaia, JIOIyCKaeT CyIIeCTBEeHHbIE OIIMOKH, HE MO-)KET ITI0Ka3aTh MHTEIUICKTyallbHbIC HABBIKY PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYNOBIETBOPUTEILHOY (1 Oam) — oOywaromuiics He MOXKET IOKa3aTh 3HAHHUS Ha yPOBHE BOCIIPOU3BEACHHUS U
00BsiCHeHHs MH(POPMAIMH, HE MOXET II0Ka3aTh HHTEN-JICKTyaIbHbIC HABBIKH PELIEHHs TPOCTHIX 33/1a4 HelIPaBHIIbHAs OLlCHKa
MpEeJI0KEHHON CUTYAllUH;

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas qutepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTENIU 3ariaBue Bubmmnorexa M3narenscTBO, roa, 311. anpec
JI1.1 |Kacarkun A.T. OCHOBHBIE MPOLIECCHI U M/Anbsuc, 2014 ,
anmnapaTbl XUMHUYECKOH
TEXHOJIOTHH
JI1.2 | Ky3uenosa .M., OO0mast XMuMHYecKast CII6/JIans, 2013,
Xapmammuan X.0, TexHojorus. Merononorus
WBanos B.I',, IIPOEKTUPOBAHUSA XUMHKO -
YupkyHoB 3.B. TEXHOJIOTHYEKUX MPOLIECCOB!
Y4aeOHuK
JI1.3 | K.B. bpsiakun, A.1. OO0mas xumMu4yecKast Tam60B : M3narensctBo ®I'HOY BITIO
Jleonrtnena, B.C. TexHoJorus B 2-x u. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB y4eOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).
JI1.4 | AW. JleonTheBa O06opynoBaHUEe XUMUIECKUX Tamb6o0B : U3natenscteo ®I'HOY BIIO
MIPOU3BOJICTB B 2 YACTHAX : «TI'TY»,, 2012, URL:
yueOHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015).

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 |IlaBnoB K.®., IIpumMepsl 1 3a1a4u IO Kypcy M/Anbsac, 2013,
Pomanxkos IL.T"., MPOIIECCOB U aINIapaToB
Hockos A.A. XUMHUYECKON TEXHOJIOTHI

6.1.3. MeTtoguueckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arnaBue Bubnmoreka WznarenscTBO, TOx, 311. aapec
JI3.1 |JleontbeBa, A.W. O6opyaoBaHre XUMUYECKUX Tam0OoBcKkHMii TOCyTapCTBEHHBIN
IIPOU3BOJCTB : B 2 HACTSIX : TEXHUYECKUIl yHuBepcurer , 2012,
yueOHOe mocoone https://biblioclub.ru/index.php?

page=book&id=277812

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKAIMOHHOI ceTH « UHTepHET»

D1 |Poccuiickas HayyHas aneKTpoHHAs OMOIHOTEKa www.elibrary.ru
72 | KubepJlennnka www.cyberleninka.ru
73  |H® HUTY "MUCuC" www.nf.misis.ru

6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

N.1 |- Odunmansuenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Dnexrpornas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru

N.3 |- YHuBepcurerckas 6ubinoreka oHnaiH http://bibliclub.ru

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOINUXCA

OCHOBHOH 11e71bI0 00pa30BaHus 10 JUCLUIUIMHE SBJISIETCS OCBOEHHE CTYACHTaMH OCHOBHBIX 3aKOHOMEPHOCTENH XUMHUYECKHX
IIPOLIECCOB, MPOTEKAIOIINX B PEAKLIMOHHBIX allaparax, 1 OCHOB TEOPHUU XMMUYECKUX PEAKTOPOB, KOTOPBIE B CBOIO OUEpPEb
(opMupyroT IpodeccroHaTBHBIA YPOBEHb CIIEIMANNCTA IT0 JAHHOH CHEIaIbHOCTH.

[Tpu u3yvyeHun JUCUUIUIMHBI CTYJCHTaM CIIEAyeT ONUpaThCs Ha 3HaHUE, a IPH HEOOXOIUMOCTH IOBTOPEHUE OTIIEIBHBIX
pa3lenoB CICAYIONINX yIeOHBIX AUCIHIUINH: «MaremaTuka 4.1, 4.2» «J{omoJHUTEIbHBIC TJIaBBl MATEMaTHKI, «HpopMaTHKay,
«O0m1as 1 HeopraHmyeckass XUMUs», «Pusudeckas XuMs», «O0MIas XUMAYIecKast TEXHOJIOTHD, «[Iporieccs 1 ammapatsl
XUMHUYECKOH TEXHOJIOIHU».

Paboueilt mporpaMMoi TUCHUIUIMHBL « XUMHUECKHE PEAKTOPBD) MPEAYCMOTPEHA CAaMOCTOSATENNbHAs paboTa CTYIeHTOB B 00beMe
54 gacoB, 4To IpeAroIaraeT HeoOXOIUMOCTE BEIICIATE Ha CAMOCTOSTEIBHYIO PadoTy He MEeHee 3 4acoB B HEJIEITIO.
[enecoobpasHas MoCIeT0BaTETFHOCTh CAMOCTOSATEIHHOTO H3YIECHIS MaTepHaja JUCIAIUINHEI ONIPEACISETCS COOTBETCTBYIOIINMHU
peKoMeHIauAMu npenojaasaTess. CamocrosaTensHas paboTa MPOBOAUTCS € LETbI0 YIIIyOJIeHHs 3HAaHUH 10 AUCHUILTUHE U
IpeycMaTpUBaeT:

- YTEHUE CTYAECHTAMU PEKOMEHIOBAHHOM JINTEPATyphl U YCBOEHUE TEOPETUUECKOr0 MaTepraa AUCLUIINHEI,

- IOArOTOBKY K IIPAKTUYECKUM 3aHATUAM;

- paboty ¢ MIHTepHeT — UCTOUHUKAMH;

- IOATOTOBKY K HAIIMCAHUIO KOHTPOJIBHOM paboThl, TECTOBBIX 3aJaHuUll, cAadye HK3aMEHa.

ITnannpoBaHue BpeMeHH Ha CAMOCTOSTENBHYIO Pa00Ty, HEOOXOAMMOT0 Ha U3y9IEHHe HACTOSIIEeH TUCIIUIIINHEIL, CTYICHTaM
JIydIlle BCEro OCYIIECTBIATh Ha BECh CEMECTP, IIPEyCMaTpUBas IIPHU 3TOM PErYJIIPHOE IOBTOPEHUE MPOMIEHHOT0 MaTepuraia.
Marepuai, 3aKOHCIIEKTUPOBAaHHBIN Ha JIEKIUAX, HEOOXO0AUMO PETYSPHO JOMOIHITH CBEICHUSAMH U3 JTUTEPATYPHBIX HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPEIOIaBaTeNIeM U JOIIOHUTENBFHO HaliieHHBIX. [1o KaX 0l U3 TeM U1 caMOCTOSTEIFHOTO O0YIeHUS,
IpUBEICHHBIX B «Paboueil mporpaMMe» TUCHUIIMHEL CIEAyeT CHaYala IPOYUTaTh PeKOMEHAOBAHHYIO INTEPATYPY U IIPH
HEOOXOUMOCTH COCTaBUTh KPATKUH KOHCTIIEKT OCHOBHBIX ITOJIOKEHHUH, TEPMUHOB, CBEJCHUH, TPEOYIOLINX 3aTIOMUHAHUS U
SIBJISIIOIIMXCS OCHOBOIIOJIAratoIMMHU B 3TOM TEME U JUIsl OCBOECHUS ITOCIIEIYIOIIUX Pa3/IenoB Kypca.

CamocrosTenbHas paboTa CTyJEHTOB

TemaTHka caMOCTOATEILHON pabOTHI CTYJACHTOB NpejicTaBiieHa B «Pabodeli mporpammey». OTleHKa pe3yabTaToB
CaMOCTOSTEIbHON pabOTHI OPraHU3YeTCs KaK €AMHCTBO ABYX (JOpM: CAMOKOHTPOJIB M KOHTPOJIb CO CTOPOHBI ITPEIOAaBaTeIs.

CaMOKOHTPOJIb 3aBUCUT OT ONPEIENCHHBIX KaueCTB IMYHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEr0 00yueHus,
3aMHTEPECOBAHHOCTHU B MOJOKUTENBHOHN OLIEHKE CBOETO TPY/a, MaTEPHANbHBIX M MOPANBHBIX CTUMYJIOB, OT TOTO HACKOIBKO
00yJaeMbIii MOTUBHPOBAH B JOCTHKEHUH HAWITYHIINX PE3yJIbTAaTOB.

KonTtpons 3a Tekymeit caMocTosATenbHON paboToil CTYAEHTOB OCYIIECTBISIETCSl HA MPAKTUUIECKUX 3aHATHAIX.

KoHnTpous 3a mpopaboTKOH JIEKIIHOHHOTO MaTepuaia 1 CaMOCTOSTEIbHOTO U3y4eHUSI OT/CIBbHBIX TEM OCYIIECTBISIETCS BO
BpeMsI pyOeKHOTO KOHTPOJIS (KOHTPOJIBHBIE PaOOTEHI).

OCHOBY CaMOCTOSITENBEHOH pabOTHI CTYAGHTOB COCTABIISCT BHIIIOIIHCHUE U 3aMIKTa pedepara 1o TeMaM, MPEAI0KEeHHBIM
nperioaasareseM (IIpUBEACHHBIM B paboueil mporpaMme JUCLMILIMHB). Y ClienHas 3aiuTa pedepara sBisieTcs I0IYCKOM K cliade
JK3aMeHa.

YkazaHus 1o CaMOKOHTPOJIIO 1 IMOATOTOBKE K KOHTPOJIBbHOMY TECTUPOBAHUIO




OrieHKa TeKyllel ycreBaeMOCTH U TPOMEKYTOUHON aTTeCTAI[K CTYAEHTOB [0 UTOTaM OCBOEHUS JUCLHUIUINHBI « XUMHYECKUE
PEaKTOPhbD» MPEACTABISIOT COOOH KOMIUIEKT KOHTPOIHPYIOIINX MAaTEPHAIOB CIIEAYIOMINX BHIOB!

- Bxonnoit xorTposs. I[Ipeactasnser coboit nepeders n3 10 — 20 OCHOBHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE CTYACHT JTOJDKCH
3HATb B pe3yAbTaTe U3ydeHHs NPEeIbIIYIINX JUCIUIUINH (MaTeMaTUKH, GU3MUECKOH XUMUH, IPOLECCOB H alNapaToB XUM.
TexHoJorun). [locTaBieHHbIe BONPOCH TPEOYIOT TOUHBIX U KOPOTKHUX OTBETOB. BX0O1HOM KOHTPOIb NPOBOANTCS B YCTHOH (hopme
Ha NEepBOH JIEKIIMU B Te4eHUE 15 MUHYT.

- [IpomekyTOUHBIA KOHTPOIb. IIpoBepsieTcs CTeneHb YCBOCHUS TEOPETUYECKUX U IIPAKTUYECKUX 3HAHUI 110 OCHOBHBIM
pazzaenam AucHUIUIMHEL OCYIIECTBISIETCS B BU/E IPOBEICHUS ayJUTOPHBIX KOHTPOJIBHBIX paboT. KOHTpoIbHEIE paboThI
TpeyCMaTPUBAIOT TEOPETHIECKIE BOIPOCH], TECTOBBIE U MpaKTHYeCcKue 3agaHust. KOHTponbHbIE pabOoTHI MPOBOIATCS B
MUCbMEHHOM BUJIE HAa IPOMEKYTOYHBIX 3TaIlaX OCBOCHHSI JUCLIUILIUHBL.

- Dx3ameH. [IpoBoanTCs B KOHIIE ceMecTpa MyTeM OallIbHON OLeHKH. DK3aMeHallMOHHBIE OMIIEeTHI 1711 CAauH SK3aMeHa
COCTOSIT U3 TEOPETHUECKHUX BOIPOCOB U 33/1a4H [0 BCEM pasjieinaM, H3y4aeMbIM B JaHHOM ceMecTpe. CTyeHT, KOTOpBIi HabupaeT B
mporecce MPOBEAECHHUS BXOJHOTO U IMTPOMEXYTOYHOTO KOHTPOJISI MAKCHMAJIFHOE KOJIMYECTBO OaJIIOB, OCBOOOXKIACTCS OT CAAYN
9K3aMeHa. MaKCHMaJIbHBII HTOTOBBIH peHTHHT coOoTBeTCTBYET S0 Gamam.

OdopmireHre KOHTPOJIEHOM PabOTHI
s cTyneHToB 3a04HON (GOpMBI 00yUeHHUs

CTyZeHT - 3209HHUK JIOJDKEH ITOTyIUTh TeOPETHUECKIE 3HAHNS B COOTBETCTBHH C TIPOTPAMMOI 110 CTICIMAIBEHOCTH, YMETh
HOPUMEHSTH 3TH 3HaHUS B IPAKTHIECKON IESTENIbHOCTH, AeHCTBOBATh CAMOCTOSTENBHO, 3((EKTUBHO, B COOTBETCTBHUH C
MOCTABJIEHHBIMU 33Ja4yaMHU.

CoracHO y4eOHOMY IUTaHY, CTYACHTHI — 3a0YHUKH BEIITOJHAIOT TOMAITHIOI KOHTPOJIBHYIO pabOTy B CPOKH, YCTaHOBIICHHBIC
y4eOHBIM IrpaIKOM.

Lenb BEITOTHEHUS KOHTPOIBHON pabOThl — HAYYUTD CTYAEHTOB CAMOCTOSATENBHO MOJIBb30BaThCs YU€OHON U HOPMATHBHOM
JIUTEPATypOH, PHOOPECTH HABBIKM MMCHMEHHO M3J1araTh MaTepHal 10 KOHKPETHBIM BOIIPOCaM, KOTOPbIE MOT'YT BOSHUKHYTH B
MIPAKTUYECKOH JEeATEIbHOCTH.

3aganue AT BBIIOIHEHUS KOHTPOJIbHOI paboTsl pa3paborano B 10 BapuanTax. B kaXk1oM BapHaHTe cojepkaTcs 3a1auu 1o
OCHOBHBIM TeMaM JMCUUILIMHBL. HoMep BapuaHTa onpeensiercs: o nocyienHei nudpe Homepa 3a4eTKH.

[lepen BEITOTHEHHEM KOHTPOJIBHOW pabOTHI CTyAEHTY HEOOXOJMMO BHIMATEIIFHO H3YIHTh METOIMYECKUE YKA3aHM K TeMaM
U PEeKOMEHTyeMyIO JINTepaTypy, B COOTBETCTBHUH C IIPOTPAMMOIL.

Konrtponbnas pabota BeinonHseTcs B yueOHoii Terpaau (12 nucros). Ha TeTpans HakienBaeTcs TUTYAbHBIA JUCT, KOTOPBIi
3aM0JIHSETCS 110 YCTAaHOBJICHHOW B yueOHOM 3aBesieHHH (opme (pactosioxkeH Ha MHPOPMAILIMOHHOM CTeH/Ie Kadeapsbl).

Pabota nomkxHa OBITH BBITOITHEHA IPAMOTHO M aKKypaTHO, 9eTKHM, pa300puuBEIM IogdepkoM. He momyckaercs coxparenne
CJIOB (KpOMe OOIIETIPUHATHIX COKPAICHHIT).

KonTtpoubHas pabota Mo>xeT OBITH BBINOJIHEHA Ha KoMmiblotepe mpudrom Times New Roman, pasmepom 14 u HaneyaTana Ha
Oymare opmaTta A4 Ha TUIIEBOH CTOPOHE KAXKIOTO JIUCTA.

Odopmirsast paboTy, HEOOXOIAUMO ITPOHYMEPOBATH CTPAHHIIBI, OTBECTH OIS IIMPHUHOHM 2-3 CM IS 3aMEUaHUH PeIeH3eHTa,
HPUBECTH YETKYIO (hOPMYNUPOBKY BOIIPOCA U IIaH BIOPAHHOM TEMBI, U3JI0)KUB OTBET Ha Hero. B koHIle paboTh! yka3aTb
HCIIONB3YEMYIO JINTEPATYPY, IIOCTABUTH ATy BHIIIOIHEHUS PaOOT U IIOJIIHC.

BrimonHeHHas paboTa caaercs Ha Kadenpy.

Ipu nomyueHUH OTPEIIEH3UPOBAHHON PabOTHI CTYIEHT AOJIKEH BBIIIOTHUTH BCE YKa3aHUS perieH3eHTa. Pabora Hax
OILIMOKaMU, JOTOIHEHNUs K OTBETaM, COTJIACHO PELEH3UH, BBITIOJIHAETCS B 3TOM JKe TeTpaju.

Ha penensuto He pUHUMAIOTCS paOOTHI:

- BBIIIOJTHEHHBIE 110 HETIPABIIILHOMY BAPHAHTY;

- TepenucaHHbIe y APYTHX CTYICHTOB;

- BBITIOJIHEHHBIE HEOPEXHO, HE Pa300PUMBBIM IT0JUCPKOM.

BosBparerHsie 6e3 pereH3un (HO ¢ 00A3aTeNbHBIM yKa3aHHEM IPHYUHEI BO3BpaTa) paboThl CTYACHT 0053aH BHIIOIHUTE
MOBTOPHO, B COOTBETCTBUHU CO CBOMM BapHAHTOM U TPeOOBAHUSIMU, MPEAbSIBISIEMBIMU K KOHTPOJIBHBIM Pab0oTaM, U BHOBb CJaTh Ha
kadeapy.

[Tocre BEITOTHEHNS M 3aIIUTH KOHTPOJIBHOM PabOTHI CTYCHT JOIMyCKaeTcs K caade K3aMeHa.




