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1. OBIIME ITOJIOKEHUSA
HopMaTuBHBIE T0KYMEHTbI, HCNIOJIb3yeMble MPH pa3padoTKe OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbI

HopmaTuBHYT0 ipaBoByto 0a3y pa3paboTku pabodeil mporpaMMBbl AUCITUTLTHHEI COCTABIIIOT:

®DenepanpHbI 3ak0H OT 29 nexabps 2012 roma Ne 273-03 «O6 obpasoBanuu B Poccuiickoit @eneparum» (¢
Y4eTOM JOMOIHEHUI U U3MEHEHUl);

Oenepanphbiii 3akoH oT 31.07.2020 T Ne304-d3 «O BHecenun u3MeHeHuil B dDenepanbHbiii 3akoH «O0
obpazoBanuu B Poccuiickoii denepanum» 1o BoIpocaM BOCIIUTAHUS 00yUYarOLUTHXCs»;

[Ipuka3z MuHKCcTEepCcTBa HAyKU | BhIcIero oOpa3zoBanus Poccuiickoit deneparuu ot 06.04.2021 Ne 245 "O6
yTBepkaeHnH [lopsinka opraHu3anyy U OCYIIECTBICHUS 00pa30BaTeNIbHOHN AEATENILHOCTH 1T0 00pa30BaTEIHHBIM
IporpaMMaM BBICIIEr0 00pa30BaHus - IporpaMMaM OakanaBpuaTa, IporpaMMaM CIIEIHAINTETa, IporpaMMaM
MarucTpatypsl" (3apeructpuponas 13.08.2021 Ne 64644)

DenepanbHbIi rOCYJaAPCTBEHHBINA 00pa30BaTeNbHbIN cTaHAAPT Bhiciiero oopazosanus (PI'OC BO) (OPI'OC-3++)
no HampapieHH0 noArotoBku 18.03.01 Xumuueckass TexHojorus, yrepxiaeHHoro npukazom MUHUCTEPCTBO
HAVYKM M BBICHIEI'O OBPA3OBAHUA Poccuiickoit ®enepauuu ot ot 7 asrycta 2020 r. Ne 922
(3apeructpupoBano B Muntocte Poccun 19 aBrycra 2020 r. N 59336).

[TonoxxeHne 0 MPAaKTUYECKOH IMOATOTOBKE OOYYAIOIIMXCS, YTBEPKACHHOE NMPHKa30M MHUHHCTEPCTBA HAYKH H
BEICcIIero oOpa3oBaHus Poccuiickort @enepannn 1 MuHHCTEpCcTBa MpocBemeHns Poccniickoit denepannu ot 5 aBrycra
2020 r. N 885/390 (3apeructpmpoBaH MuHHCTepCTBOM foctuimu Poccuiickoit @enmepanun 11 centsops 2020 r.,
peructpanuonusiii N 59778);

MeroauyeckuMi peKOMEHAALMSIMH 110 OpraHU3aliy 00pa30BaTeIbHOTO polecca Ui 00y4eHUst HHBAIHIOB U
JIMI] ¢ OTPaHMYCHHBIMHU BO3MOKHOCTSIMH 3J0POBBSI B 00pa30BaTE/IbHBIX OPTaHU3aIMAX BBICIIEr0 0Opa3oBaHUS, B TOM
qHCcIIe OCHAIEHHOCTH 00pa3oBaTeIbHOTO IMpoliecca (yTBEpKICHbI 3aMecTuTeieM MuHucCTpa obpa3oBaHus u Hayku PO
A.A. Kitumosim ot 08.04.2014 Ne AK-44/058H)

Vceras ®I'BOY BO PXTY um. [I.1. Menneneena;

[Monmoxenne o HoBomockoBckoM uHcTuTyTe (prumane) PXTY um. J[.V1. Menneneesa.

JloxanpHBIE HOpMaTHBHEIE aKTHI HoBOMOCKOBCKOTO MHCTUTYTA ((rmana) PXTY um. [I.U. Menneneesa.

[lonoxxeHne o TOpsAKE OpraHM3allid W OCYIIECTBICHWS 00pa30BaTENbHOM  AEATENBHOCTH 110
00pa3oBaTeNbHBIM MIPOTPaMMaM BBICIIETO 0Opa3oBaHWs - MporpaMMam OakajiaBpHara, MporpaMMaM CHEHaINTeTa,
nporpammam Maructparypsl B HU PXTY um. I.M. MenneneeBa, npuHsThIM pemienueM YueHoro copera HU PXTY
um. JI.1. MenaeneeBa ot 30.10.2019;

[TonoxxeHuss 00 >IEKTPOHHON WHGPOPMAIMOHHO-O00pa3oBaTenbHOM cpeae HOBOMOCKOBCKOTO HWHCTHUTYTA
(dumnana) deaepasbHOrO TOCYJAPCTBEHHOTO OIOKETHOTO OOpPA30BATEIILHOTO YUPEKIACHUS BBICIIECIO OOpa30BaHUS
«Pocculickuii XMMHUKO-TEXHOJIOrH4ecKui yHuBepcuteT uMmenu JI.11. Menneneesa»

OcHoBHas npodeccroHanbHass oOpa3oBaTenbHas nporpamma (mamee — IIporpamma, OITOII) cocraBieHa B
COOTBETCTBMM ¢ TpeOoBaHusiMu DepeparbHOrO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa  BBICIIETO
oOpazoBanust (ypoBeHb OakanmaBpmaTa) 1O HampaBieHHo mnoaroroBkd 18.03.01 Xwumudeckas TEXHOJIOTHS,
yrBepxkaeHHoro npukazom MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUSA Poccuiickoit denepauun ot
ot 7 aBrycta 2020 r. Ne 922 (3apeructpupoano B Munrocte Poccum 19 asrycra 2020 r. N 59336) (@I'OC BO),
pexoMeHpanusamMu YueOHO-MeToamdeckoit komuccunn HU PXTY wmm. .M. MenaeneeBa W HAKOIUICHHBIM OIBITOM
NpernojiaBaHusl JUCHUILIMHBL  Kadeapoit «TeXHONOTMM HEOPraHMYEeCKHX, KEPaMUYECKHX, JJIEKTPOXUMHUYECKUX
npousBojctey HW PXTY wum. JI.U. MenneneeBa (manee — Mucturyt). Ilporpamma paccuuraHa Ha HW3ydeHHE
JTUCHIUIUIMHEI B TeUeHne 1 cemectpa.

KonTpons ycneBaeMocT CTyI€HTOB BEICTCS 10 MPHUHATONU B THCTUTYTE cucteme.

Pabouast mporpamMma JUCHUIUIMHBI MOXET OBITh peaii30BaHa C MPUMEHEHHEM JJIEKTPOHHOTO OOYYECHHS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHIA MOTHOCTHIO WIIH YaCTHYHO.

2. IIEJIb U 3AJIAYM OCBOEHUSA YYEBHOM TUCIATIIAHBI

MPOTEKAIOIUX B HUX MPOLECCOB HA OCHOBE METOJOB MaTEMATUYECKOr0 MOJAEIMPOBAHUS; U3yUYEHHE OCHOBHBIX
3aKOHOMEPHOCTEH XUMHUUYECKUX MPOLECCOB, MPOTEKAIOIIUX B PEAKIMOHHBIX aNMapaTaX, i OCHOB TEOPHHM XUMHUYECKUX
PEaKTOpOB, PACCMATPUBAIOTCSI OCHOBHBIE METOIbI U TIPHEMBI TIOBBIICHHS () (PEKTUBHOCTH UX pabOTHI.

3aoauu oucuyuniunwl:

— 03HAKOMJICHHE CTYAEHTOB C XMMHYECKHM PEaKTOPOM W IPOTEKAIOIIMMHM B HEM NpOLECCaMH, T.€. OOIIWH
aHaIM3 M3yyaeMoro oObeKTa, ero Kiaccu(uKanMs W BBIICICHHE 4YacTHBIX SIBICHUH IUII WX MOCIEAYIOLIEro
paccMOTpEeHUs B Kypce;

— M3yYCHHE XMUMUYECKHX U TEIUNIOOOMEHHBIX MPOLECCOB, IMPOTEKAOMINX B XUMUYECKUX PEAKTOPax, BBIOOp THIA
peaKkTopa NPUMEHHUTEIHFHO K KOHKPETHOMY TEXHOJIOTHUECKOMY IPOLIECCY;

MPOJEMOHCTPUPOBATh MPUMEHEHNE H3YUCHHBIX METOI0B K KOHKPETHBIM 337a9aM.



3. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juconmumaa B1.B.07 «XuMudyeckne peakTopsD» OTHOCHUTCS K BapHaTHBHOW dacTh Omoka | JMCIUIIIHHED
(Momymn). uciummnaa 6a3upyeTcs Ha Kypcax OUKIOB €CTECTBEHHOHAYYHBIX M 00MIENpo(eCCHOHAIBHBIX TUCIIHILIHH:
«O06mas 1 HeopraHudeckast XuMusy, «Pmuka», «O0mast XUMAIecKast TeXHOTOT .
4. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUS JUCIUITJINHBI
W3ydyeHne IUCHUIIIMHBI HANpaBICHO Ha NPHOOPETEHHE CIEAYIOIMX KOMIETEeHUHH M HHIUKATOPOB HX

JOCTHKEHUS .

KO}I 1 HAUMMCHOBAHUEC¢ KOMIICTCHIIUHN

Kox u HauMeHOBaHHe HHIMKATOPOB I0CTHKEHUIl
KOMIIeTeHIIN i

K-2 K-2.2

Crnocoben oI0upath, HACTPaWBATh, CriocoOeH O00OCHOBBIBATH M IMPHHAMATh TEXHUUCCKUE
00CITy)KUBaTh, TOTOBUTH K PEMOHTY, | pelIeHUs] MpH BBHIOOPE TEXHOJIOTMYECCKHX OIepalfii B XOJe
JKCIUTyaTUPOBaTh, YCTPAHATh  OTKIOHCHHUS  OT | pa3pabOTKM  TEXHOJIOTMYECKHAX  IPOILECCOB,  yYUTHIBATH
PETIaMEHTHBIX ~ PEKUMOB  pabOTBI  OCHOBHOC | 3KOJOTMYECKHE  IOCIEJACTBHS  NPUMCHCHUS  KOHKPETHBIX
TEXHOJIOTHYECKOe  ODOPYZOBaHHE € YYETOM | TEXHOJOTHIl U TEXHHYECKHUX CPE/ICTB.
TpeOOBaHUIT TEXHUYIECKOW JTOKYMEHTAIIUH.

IK-4 nK-4.1

T'oros MIPUMEHSTh dpossie JleMoHCTpHpYyeT TOTOBHOCTD HCIIONIE30BAaTh
uH()OpMALMOHHBIE  TEXHOJOTHH Ui PEUICHHs | MPOQeCCHOHANbHbIE MaKeThl MNPUKIAAHBIX MPOrpaMM ISt
TEXHOJIOTHYECKUX 337a4 B  NpO(eCCHOHANBHON | TEXHOJOTHYECKUX PAcYETOB U MPOCKTUPOBAHHUSL.
00J1acTH. K-4.2

HCHOHb3yeT CCTCBBIC KOMIIBIOTCPHBIC TEXHOJIOTHUU JI
nojyueHuss uHpopMmanuu B cepe cBoci mpodeccHoHATBHOM

JIeSITCILHOCTH.

MK-4.3

0e30macHOCTH  TIpH
MIPUKJIAAHBIX 3a/1a4

pemieHHH — TPO(ECCHOHATBHBIX

Cobintoaer OCHOBHBIE TpeOoBaHUs WH()OPMALMOHHOI

u

B pesynbrate copMHUPOBAHHOCTH KOMIETEHIIUH CTY/ACHT JI0JDKEH:

3namo:

OCHOBBI TEOPHH XHMHUYECKHX PEaKTOPOB, METOIUKY BHIOOpA peaKkTopa M pacdera Ipolecca B HEM, OCHOBHBIC
PCaKIMOHHBIE TPOIECCHl M PEaKTOPhl XUMHYCCKOH W HEe()TEXUMHUECKOH TEXHOJOTHH; OCHOBHBIC THITBI PEaKTOPOB,
MpUMEHSIEMBIE ISl pealnu3aliil KOHKPETHOTO TEXHOJIOTHYECKOTO TpoIlecca, anmaparypHoe oGhopMIIeHHE TIPOU3BOJICTB,
B 3aBUCHUMOCTH OT I/ICHOJ’IB?)}’CMOﬁ TeXHOHOFH'—IeCKOﬁ CXCMBI, CHOCO6I)I yTI/IJ'II/I3aI_[I/II/I TBepI[bIX, KUOKUX U l"a3006pa3HLIX
OTXO0JI0B, 00PA3yIOIUXCS HA KOHKPETHON CTaIMK IPOU3BOICTBA.

Ymemn:

MPOU3BOIUTH BHIOOP THMA pPEaKTopa K KOHKPETHOMY XHMHKO-TEXHOJOTHYECKOMY TMPOIECCY, OMPEaCIIiATh
mapaMeTpsl Hawiydilell OopraHu3aldu Mpolecca B XHMHUYECKOM pPEaKTOpe; OCYIIECTBIATh MOAOOP XHUMHYECKOIrO
peakTopa Mmoj KOHKPETHBIH THI Peakiliu, MPOXOJSIIeH B ammapare, pacCUMThIBATh MATEPUAIBHO-TEIIJIOBBIE OaaHChl
PCaKTOPOB, aHAIM3UPOBATh MPUYMHBI HAPYIICHHS HOPMAIBHOTO TEXHOJOTHYECKOTO PEXHMMa, OCYHICCTBISITH MOI00P
KaTaJIn3aTOPOB JJIsl KOHKPETHOTO THUIIA PEaKTOpa M XHMUYECKOTO Mpolecca.

Bnaoemes:

METOJAaMH PacyeTa ¥ aHaIH3a MIPOIECCOB B XUMUYECKHAX PEAKTOPAX, METOUKON OIPEICICHUS TEXHOIOTUISCKAX
mokaszarejeld, METOJAaMH BhIOOpa XHMHUYCCKHUX PEaKTOPOB; METOJMKAMHU ION00pa XHUMHYECKOTO peakTopa Uit
KOHerTHOFO XUMHUKO-TCXHOJOTHUYCCKOT O npouecca, B 3aBUCUMOCTHU OT THIIA ]'[pOTeKaIOH_Ieﬁ B annapaTe XHMHHCCKOﬁ
peaKHI/H/I [} y‘{eTOM SKOJOTHYCCKHUX HOpMaTI/IBOB U TCXHUYCCKHUX peFHaMeHTOB B O6HaCTI/I XUMHUYCCKOTO HpOHSBO}ICTBa.

5. OFBEM JUCHHUIIJIMHBI U BUJIbI OBPA3OBATEJIBHOT' O ITPOINECCA
KonTtaxthas pabora ayauropHas 41,3 gac., 3 HUX: JIeKIIMOHHBIE 16 yac, mpakTHdeckue 12 gacoB (B TOM 4HCIE
12 gacoB B (hopMe IPaKTUIECKOI MOATOTOBKH), TabopaTopHbIie 12 yacos (B ToM uncie 12 gacoB B hopMe mpaKkTHIECKON
noarotoBkn). CamocrosiTenbHas pabora cryneHra 67 yac. @opMa MpoMeKyTOYHOTO KOHTPOJIS: 3K3aMeH. Jucuuiuaa
usydaercs Ha 3 Kypce B 6 cemecTpe.
Cemecmp 6

Bun yueGHOI paboThI Oo6Bem




3.e. aKaj. 9.
OOm1ast TPyA0EMKOCTh TUCIIHILTHHBI 4 144
KonTakTHas padoTa - ayIUTOPHbIE 3aHATHS: 1,15 41,3
Jlexmmn 16
B TOM YHCIIE B POpPME MPAKTUIECKOI ITOATOTOBKH - -
[paxrnueckue 3ausaTus (I113) 12
B TOM YHCJIC B OPME MPAKTUICCKOI MOITOTOBKH - -
Jlabopatopusie pabotsl (JIP) 12
B TOM YHCJIE B )OPME MPAKTUICCKOM MMOTOTOBKH - -
Koncynpranus - 1
KonTtaktHas paboTa - mpOMEXyTOUHAS aTTECTAIIHS 0,3
CamocTosiTe1bHAsI padoTa 1,86 67
CaMOCTOSITeTbHOE N3YUCHUE Pa3felIOB AUCITUTLTIHEI 31
IToaroToBKa K 1a00OPATOPHBIM 3aHATHAM 36
DopMBbI KOHTPOJISA: DK3aMeEH 0,99 35,7
6. COAEP)KAHUE JUCHUIIJINHbBI
6.1. Pa3geanl AMCHMIIMHGI 1 BUABI 3AHATHH
3aHATHS CEMUHAPCKOTO THIIA
Ne pasrena HanmenoBanme TeMbl Jlexun CPC Bcero
°p (pa3zmena) AMCHUILTHHEL gac. ITpaxkr. Jlab. gac. yac.
3aHATHS 3aHATHS
yac. yac.
1 Tema 1. BBenenue 1 - - 3 4
Tema 2. MonenupoBanue
2 XAMHUYECKHX PEaKTOPOB U 3 2 2 8 15
MIPOIIECCOB B HUX
Tema 3. MacconepeHoc B
3 P 6 6 4 22 38
XUMHYECKHUX PEaKTOpax
Tema 4. TenoniepeHoc B
4 p 4 4 2 20 30
XAMHYCCKHUX PEaKTOpax
Tema 5. [IpombllIeHHBIE
5 p 2 - 4 14 20
XHUMHYECCKHUE PEaKTOPBI
Koncynpranun
6 - - - - 1,3
7 IToaroToBka K sK3aMeHaM - - - 35,7
Bcero 16 12 12 67 144
6.2. Conep:xanue pa3iesioB JUCHUIINHBI
HaumenoBan
He  paszjieia CopepixaHue pa3sziesia
AUCUMIIHHBI
OmnpeneneHre ¥ Ha3HAUYCHHE XHMHYECKOTO peakTopa. PeakTopsl B XHUMHYECKHX |
Bieeniie HEXUMHYECKUX OTPaciIixX MPOMBIIUICHHOCTH. (O030p THHNOB XHWMHYECKHX pEAaKTOPOB, HX
CTPYKTYPHBIC 3JIEMCHTHI (PCAKIIMOHHBIA 3JIEMCHT, YCTPOWCTBA BBOAA M BBIBOJA, CMEILICHUS,
pasfienicHUs M PaclpeleNiCHUs] MOTOKOB, TCINIOOOMEHHBIC 3JICMEHTHI), OCHOBHBIC IMPOIECCHI U




SIBJICHHUS B HUX.

Monenu-
poBaHue
XUMHYECKHUX
pEeaKkTopoB
MPOLIECCOB
HUX

u
B

2.1. ®dusnyeckoe U MaTeMaTU4YECKOE MOAEIHPOBAHUE, ONPEICICHUE U OCHOBHBIE MOHITHS, UX
MECTO B MH)KEHEPHO-XHMMHUUECKHUX UCCIIEJOBAaHUAX U pa3paboTKax.

Hepapxuueckas CTpyKkTypa MaTeMaTH4eCKOll MOJIeH Ipoliecca B peakTope

Cuctematu3anusi TPOIECCOB B XHMHYECKOM pEaKTOpe M0 Macmraly WX MpOTEKaHHMS:
XUMHUYECKas PEakIysd, XAMUIECKUH MPoLece B AIEMEHTAPHOM 00bEME, IIPOLIECCH B PEAKIIMOHHOM
3JIEMEHTE U B PEAKTOPE B LIEJIOM, - HX B3aMMOCBS3b U HEpApXUUECKas CTPYKTypa MaTeMaTHYECKON
MOJIENIN TpoLecca B peakrope. [IpuMepsl CHCTEMBI MPOLIECCOB B PA3JIMYHBIX BUAAX XUMHYECKHX
PEAKTOPOB.

2.2. Knaccudukanus peakTopoB IO Ppa3UYHBIM HPU3HAKAM: CTPYKTYpa MaTepHAIbHBIX
MOTOKOB ( peakTOpbl C PEKMMaMH CMEIIEHHs M BBITECHEHHU:), OpraHU3alus IpoLecca BO
BpeMEHH  (peakTopbl  IEPUOAMYECKHE,  HENpPEphIBHBIC,  IOJIYNEPHOANYECKUE),yCIOBUSL
TemiooOMeHa (peakTopsl anuabaThdeckue, M30TEPMUYECKHe, C YaCTHYHBIM TEIUIO0OMEHOM),
XapakTep W3MEHEHMs MapaMeTpoB Ipollecca BO BPEeMEHHM (CTALlMOHApHBIA M HeCTallMOHApHBII
peXUM), BHI XHUMHYECKOro IIporiecca (peakTopbl MAJsi TOMOIEHHBIX M TE€TEePOreHHBIX,
KaTaJINTHYECKUX U HEKATAIUTUYECKUX MPOIECCOB), KOHCTPYKTHBHBIE XapaKTECPUCTHKH
(eMKOCTHBIE, KOJIOHHBIE, PEaKTOPHI-TEINIO0OMEHHHUKH, PEAKTOPHI TUIA TIEYH U IP.).

O0ocHOBaHME M TOCTPOCHHUE MAaTEMaTHYECKHUX MOEIH IpPOIEecca B PEaKTOpax pasIHYHOTO
THIIAa KaK CHCTEMbl ypaBHCHHMH MaTEpPHAIBHOTO M TEIUIOBOTO OalaHCOB Ha OCHOBE JaHHBIX O
CTPYKType MOTOKAa, XUMHUYECKUX IPEBPAILCHUX, SBICHUSAX MEPEHOCA TEIUIa W BEIIEeCTBA M MX
B3aMMOJICHICTBHH.

Macco-
MepeHoc
XUMHUYCCKUX
peakTopax

B

3.1. OcHOBHI pacueTa Imporiecca B peakrope. MatepruaibHBIH OalaHC XUMHYECKOTO PEaKTopa U
€ro pelieHHe U1 PEeakTOpPOB C pa3lIW4YHOM CTIPYKTypoM NOTOKa (MaeanbHOE CMEUICHHEe U
BBITECHEHHE) ITPU PA3TUYHON CTALIMOHAPHOCTH PEKUMA (IIPOTOUHBIN U MEPUOTUIECKUIN).

3.2. CpaBHenue 3pPeKTHBHOCTH PabOTHI PEAKTOPOB HCATHLHOIO CMEIICHHS U BBITECHEHHUSI 10
MPOU3BOJIUTENBEHOCTH , BBIXOY MIPOJIYKTA, CEIEKTHBHOCTH.

3.3. Kackaj peakTopoB UI€aJIbHOTO CMEIICHHUS.

3.4. TIpotecchl B peakTopax C MEePeHOCOM BEIECTBA, OTIUYHBIM OT HIEAIBHOTO CMEIIECHUS ’
BEITECHCHHS. MOJIENTH pealbHBIX PEaKTOPOB. DKCHEPHUMEHTAIFHOE ONPENCICHUE CTPYKTYPHI
MOTOKA B PEANTLHOM peakTope (CTYNEHYATHIH H UMITYJIbCHBIA METOJIBI).

Termmo-
MepeHoC
XAMHUYECKUX
peakTopax

B

4.1. Opranu3anus TEIUIOBBIX IIOTOKOB M PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue
TEeMIIepaTypbl M KOHIIEHTpauuii (CTEIeHH NpEBpalieHUs) B PEaKTOpe B PEKUMax HIACaTbHOTO
CMEUIEHHs U BBITECHEHHS, aJHa0aTHUECKOM 1 C TETIOOOMEHOM.

4.2. TennoBoii GamaHC XMMHYECKOTO PEKTOPa M €ro pelieHHe JUIs PasMdHbIX XUMUYECKHX
npoueccoB (00paTHMBIX U HEOOPATUMBIX, 3K30- U SHJIOTEPMHUYECKHX) B 3aBUCHMOCTH OT PEKHMa
pabotsl. CBs3b TEMIEpATyphl U CTENICHHU MPEBPALICHHS B a11a0aTHUYECKOM Ipoliecce.

4.3. TerutoBast ycTOMYMBOCTh XUMHYECKUX PEAKTOPOB.

4.4. OnTIMH3anus XUMHYECKOTO MPOIIecca B PEaKTope B 3aBUCHMOCTH OT THIIA PEAKITHH.

IIpompbi-
JICHHBIE
XUMUYECKUE
pEeaKkTopbl

5.1.KoHCTpYKIIMH NPOMBIIUIEHHBIX PEaKTOPOB ISl IIPOBEACHUS TOMOTEHHBIX IIPOIECCOB (B
Ta30BOM WUIIH KUAKOH (aze).

5.2. KoHCTpYKIIMH NPOMBIIUIEHHBIX PEAKTOPOB JAJISl MPOBEACHHUS T'€TEPOTCHHBIX IPOIECCOB
(m7st cucTeM Ta3-KHUIKOCTb, Ta3-TBEPOE, KUIKOCTh—TBEPIOE H JP.)

5.3. KoHCTpykuMHM NpOMBIIUICHHBIX  pPEaKTOPOB IS
KaTaJIMTUYECKUX MPOLIECCOB.

IpOBCACHUS TEeTCPOTCHHO-

7. NPAKTUYECKUE U JJABOPATOPHBIE 3AHATHUA
7.1. IIpakTHYecKue 3aHATHS
Tembl NPpaKTHYECKUX 3aHATHI N0 TUCHHUILINHE

Ne i/t

Ne paznena
JIACIIUII-
JIUHBL

Tpynoem-
KOCTb
yac.

@DOopMBI TEKYILIETO

Temartnka MPAKTUYCCKUX 3aHIATUH KOHTPOJIA

1,2

1,2,31

Peakrop wuaeambHOro  CMEIIEHUS  HEPUOJUYECKOrO
nevictBus. Marepuanbubiid 6ananc PUC-II. Pacuér
BPEMEHH, HEOOXOIUMOTO Ul IOCTIKEHHS 3aJaHHON
CTENICHN TPEBPAIICHUs] TPH TPOBEACHUHM PEaKIyi

4 KP1




Ppas3JIMYHOIO TUIIA.

3 1,2,31 Peaktop  upeanbHOro  CMEWICHHA  HEIPEPBIBHOTO
nedicTBus. MarepuanbHblid OanaHc. Pacuér o0Onéma
peakTopa, HEOOXOJUMOTO s JOCTHXKEHHsS 3aJaHHOW 4 KP1

CTCIICHU TMPCBpallICHUA
PasJINnIHOrO THUIIA.

IpU TPOBEACHUM PpeaKIUif

4,5 1,2,3.1,3.2 | PeakTop wWaeanbHOTO BBITECHEHHSA. MaTepHanbHBINA
Oamanc. Pacuér o0béma peakropa, HEOOXOOUMOTO LIS
JIOCTIDKEHUS 3aJaHHOW CTENCHH IPEBpAICHUS pH 2 KP1
NPOBEJCHUM peakiuii paszaudnoro tuna. CpaBHEHHE
PEaKTOPOB Pa3IMYHOTO TUIIA MO MPOU3BOAMTEILHOCTH.

6 1, 2,3.3 Kackan PUC-H. Omnpenenenne HEOOXOUMOTO
KOJIMYECTBA PEAKTOPOB sl JOCTHXKEHHS 3aJaHHON
CTCIICHU TPEBPAIICHUS aHATUTUYCCKUM U rpaduIecKuM

CIIocoOoM.

2 KP 2

7,8 1,2,4 TernoBoil 06anmaHC XUMHYECKOTO peakTopa U €ro
pellicHre Ui PEaKTOPOB C Pa3IM4YHBIM TEILIOBBIM

PEKUMOM.

2 KP 2

Bcero 12

7.2. JIaGopaTopHbIe 3aHATHSA
BrinonHeHne 1a0OpaTOPHOro IPAKTHKyMa CHOCOOCTBYET 3aKpeIUICHHIO Y4eOHOro Marepuana, H3y4aeMoro B
JUCUUILUIMHE, IO3BOJISIET OCBOUTH METOJIbI SKCIIEPUMEHTAJIBHBIX UCCIIEJOBAaHUH, TEXHUKY J1JaOOPaTOPHBIX paboT, METO/BI
KOHTPOJISI ICXOTHOTO CHIPBS, MOIYHIPOJYKTOB, IPOJAYKTOB U OTXOJIOB IIPOU3BOJICTB.
JlaGopaTopHble paGoThI U pa3/iesbl, KOTOPble OHH 0XBAaTHIBAIOT

Tpyno- dopma
Ne Ne pazpena Py p
HaunmeHnoBanue j1a0opaTopHbIX padoT eMKOCTh KOHTPOJIs
n/n JTUCIHUIIINHBI
yac.
1. 2,3,4,5 Peaktop uneanrbHOTO CMEIICHHSI HEMPEPHIBHOTO 6 Oryer.
IEUCTBHUS «3amura
2. 2,3,4,5 PeakTop HUJIEAIBHOTO CMELIEHUS 6 Oruer.
MEPUOTUUECKOTO JCHCTBUS «3amnura»
Hroro 12

8. CAMOCTOSITEJIbHAS PABOTA

CamocrosiTenibHass paboTa IMPOBOJUTCS C LEJNBI0 OCBOSHMS 3HAHMH M yMEHMH 10 JAHMCHMIUIMHE |
npeycMaTpHBaeT:

- O03HAaKOMJICHHE M MPOpabOTKy PEKOMEHIIOBAaHHOW M APYroil NOCTYMHOW JHTEpaTypbl, pabOTy C DJIEKTPOHHO-
OHOJIMOTEYHBIMH CUCTEMaMU;

- MOJATOTOBKY K J1a00paTOPHBIM, MPAKTHYECKAM 3aHSITHSIM, HAIIMCAHUIO KOHTPOJIBHBIX padoT;

- MOJArOTOBKY K C/aue 3K3aMeHa Mo JAUCHHUILTHHE.

[lnanupoBaHMe BpeMEHH Ha CaMOCTOSTENBHYIO paboTy, HEOOXOJMMOI0o Ha H3Yy4eHHE JUCLUILIHHBI,
CTy/IEHTaM HAaJ0 OCYIIECTBISATh HAa BECh IEPUOJ H3YUYCHHMs, NpeAycMaTpuBas IIPU ATOM DETYJSIPHOE IOBTOPEHHE
npoiiaeHHoro marepuana. [Ipu padoTe ¢ MCTOYHHMKAMU PEKOMEHIYETCSl COCTABIISATh KPAaTKUH KOHCIEKT MaTepHana, C
00s13aTeNbHBIM (PUKCHpPOBaHUEM OHOIIMOrpaUIecKUX JTaHHBIX HCTOYHHKA.

9. OUEHOYHBIE MATEPHUAJIbI
OneHOUHBIE MaTepUAIBl TIPEICTARICHB B BHIE OTAEIBLHOTO JOKyMeHTa — QOHIA OIECHOYHBIX CPEJICTB, SIBISFOIIETOCsT
HEOThEMJIEMOM YacThIO paboueli pOrpaMMBbl JUCIHTLIHHBL.

10. METOANYECKHUE YKA3AHUWS 110 OCBOEHUIO JUCHIUIIJINHBI

Opranuzanus 00pa3oBaTENBHOIO TMPOIECcCa PETIaMEHTUPYETCsS YYeOHBIM IUIAHOM M PACHUCaHHEeM YYeOHBIX
3aHATHA. SI3bIK 00y4eHus (MpernoaaBanus) — pycckuid. i BceX BUIOB ayJAUTOPHBIX 3aHITUN «4acy yCTaHABIMBACTCS
MPOJOJHKUTENIBHOCTRI0 45 MUHYT. 3aueTHasi €JUHHIA COCTaBIIsAET 27 aCTPOHOMUYECKHX 4acoB WK 36 akaJeMHYeCKUX



gac. Uepes kaxpie 45 MUH KOHTAaKTHOW paOOTHI JIENaeTCsl MEePEPhIB MPOJIODKATEIBHOCTRIO 5 MHH, a TIOCTIe IBYX 4Yac
KOHTAaKTHOW pa0OTHI AeTaeTcs IIepephIB MPOJIOIDKUTEIBHOCTEIO 10 MUH.

CereBas popma peanuzanuy MporpaMmbl JUCHUIIINHBI HE HCIOIB3YETCS.

OOyy9arommiicss UMEET MPaBO Ha 3a4eT PE3yJbTaTOB OOYyYEHHS IO MUCLUIUIMHE, €CIM OHAa OCBOCHA MM IIPH
MOJYYCHUN CPEeIHEro MpodeccrnoHamsHOr0 00pa3oBaHus W (WIIH) BEICIIETO OOpa30BaHMA, a TAKXKe JAOIOIHATEIHEHOTO
oOpa3zoBanus (Tpy HATMYUH) (anee - 3a4eT pe3yabTaToB 00yUeH s ). 3auTeHHBIE Pe3yIbTaThl 00yUCHHS YIUTHIBAIOTCS B
Ka4yecTBE pe3yJIbTaTOB IPOMEXYTOUHOMN aTTECTALlMH B YCTAaHOBJIEHHOM B IHCTHTYTE MOpsIIKE.

10.1. O6pa3oBaTeTbHbIE TEXHOJOTHI

OOpazoBaTenbHbIA TpoIece NMPH OCBOSHWH JUCHUILIMHBI OCHOBBIBAETCS Ha HMCIIOJIb30BAHWU TPaAUIHMOHHBIX,
MHHOBAIIMOHHBIX U MH(OPMALMOHHBIX 00pa3oBaTeIbHBIX TeXHOJIOrHH. Bo3mokHa peamuzanus OITOII ¢ npumeneHneM
JJIEKTPOHHOTO OOYy4YeHHMs W JUCTaHLHOHHBIX O0pa30BaTENbHBIX TeXHOJOrui. TpaguuuoHHBIE 00pa3oBaTENIbHBIC
TEXHOJIOTUH  TPEACTAaBJICHbl JICKIMAMH M CEMHHApCKMMHU  (MPAKTUUECKMMH) 3aHATHAMHU. VIHHOBalMOHHbBIE
00pa3oBaTenbHBIE TEXHOJOTHH HCIONB3YIOTCS B BH/AE NPUMEHECHUS aKTHBHBIX W MHTEPAKTHBHBIX (OPM IPOBEACHHSA
3ansaTHil. MHpopMannoHHbIe 00pa3oBaTeNbHBIE TEXHOJIOTHH PEATM3YIOTCS ITyTEM AaKTUBH3ALUH CaMOCTOSATEIBHOU
paboTHI CTYIeHTOB B MH()OPMALMOHHONW 0Opa3oBaTenbHO cpexne. I1pu npoBeneHnn yueOHBIX 3aHATHI oOecreunBaeTcs
pa3BuTHE Yy OOYYaIOIIMXCS HAaBBHIKOB KOMAaHIHOW pabOTHI, MEXJIMYHOCTHOW KOMMYHHKAIMM, TPUHATHS PEIICHUH,
JMACPCKUX KAuecTB (BKIII0YAs IPOBEICHUE HHTEPAKTHBHBIX JICKIUH, TPYIIIOBBIX JHCKYCCHI).

10.2. Jleknuu

JlexIMOHHBIN Kypc MpenrnojaraeT CHCTEMaTH3MPOBAaHHOE M3JIOKCHHE OCHOBHBIX BOIIPOCOB COJEPKaHMA
IOUCUMILIMHBI.

Ha nepBoit nexnuu nekrop 00si3aH NpeaynpeinTh CTYIEHTOB, IPUMEHUTEIBHO K KaKoMy 0a30BOMY y4EOHHKY
(yueOHuKaM, yueOHbIM T0cOOUsIM) OyeT IPOYUTAH KypC.

JlekumoHHSIH Kypc obecrieunBaet Oojiee TIIy00KOe MOHMMaHUE y4eOHBIX BOMPOCOB MPU 3HAYUTEIHLHO MEHbLICH
3aTpaTe BPEMEHH, YeM 3TO TPeOyeTcsl CPeTHECTATUCTHIECKOMY CTYICHTY Ha CAMOCTOSITETIbHOE M3YUEHHE MaTepHrara.

10.3. 3ansiTUS CEMHMHAPCKOIO THUIIA

CemuHapckue (MpakTHYECKUE) 3aHATHA NPEICTaBIIOT COOOH NETANM3alHio0 JICKIMOHHOTO TEOPETHYECKOTO
Marepuana, HampaBJIeHbl Ha OTPabOTKYy HAaBBIKOB, IIPOBOAATCS B LENAX 3aKpEIVICHHUS Kypca M OXBaTHIBAIOT BCE
OCHOBHBIE Pa3JIeIIbl TUCIUILTHHBL.

OcHOBHOW (opMOH TIPOBEJCHUSI CEMHUHAPOB M TPAKTHUCCKUX 3aHATHI sBIsIeTCsl OOCykaeHHe HambOoiee
MPOOJIEMHBIX M CIOXHBIX BOIPOCOB IO OTAETIBHBIM T€MaM, a Takke PEIIeHHe 3a/1ad U pa30op NpUMEpPOB U CHUTyalui
IpH KOHTakTHOM pabore. B o00s3aHHOCTH mpemogaBaTeNs BXOAAT: OKa3aHWE METOJUYECKOM IIOMONIM U
KOHCYJIFTUPOBAHHE CTYJIEHTOB 10 COOTBETCTBYIOIIMM TeMaM Kypca, OTBETHI Ha BOIPOCHI, YNPaBIICHHE IPOIECCOM
pemieHus 3aad.

AKTHBHOCTE Ha MPaKTUICCKUX 3aHATHUAX OLICHUBACTCA 1O CICAYIOIUM KPUTCPUAM:

- OTBETHI HA BONIPOCHI, IpejIaraeMble MIperoiaBaTesieM;
- yyacTHe B JUCKYCCHUSX;
- BBINIOJHEHME 3a/1aHNH (pelIeHue 3a/1a4);

Jlokiazpl ¥ ONMOHUPOBAaHKE JIOKJIAI0B MPOBEPSIOT CTENECHb BIAACHHUS TEOPETHYECKUM MaTepHaioM, a TakxkKe
KOPPEKTHOCTh M CTPOTOCTh PacCyXJICHHH.

OneHNBaHUE NPAKTHIECKNX 33/1aHUH BXOJUT B OLICHKY.

10.4. JIabopaTopHbIe padoThI

JlaGopaTopHBII MPAaKTUKyM HAYWHAETCS C 03HAKOMJICHHS C TEXHUKOI 0€301acHOCTH.

ITo xaxmoii mabopaTopHOil padoTe CTyAeHT OQOpPMISET NHCHMEHHBIH oOT4eT. TeKymuid KOHTPOJIb Ha
nabopaTOpHBIX paboTax IMPOBOAWTCS B BHAE YCTHBIX OINPOCOB — «3aIIMTa» IO HUTOTaM JabOpaTOpHBIX pPadoT.
OrnennBaeTcst X0 J1a00paTOPHBIX paboT, JOCTUTHYTHIE PE3yNbTaThl, Ka4eCTBO O(hOPMIIEHHE OTYETa, CBOEBPEMEHHOCTh
CHavm.

10.5. CamocrosiTe1bHasi padoTa CTyJeHTa

Jlnis ycnenmHoro ycBOGHHs TUCIUIUIMHBI HEOOXOJMMO HE TOJIBKO MOCEIIATh ayAUTOPHBIE 3aHATHS, HO U BECTH
aKTHBHYIO CaMOCTOSITEbHYIO padoTy. [Ipu camocTosTensHOM popaboTKe Kypca 00ydaromuecs JOKHbL:

- MOBTOPUTH 3aKOHCIICKTHMPOBAaHHBIH Ha JIGKIMOHHOM 3aHATHM Marepual M JIONMOJHHUTh €ro C Y4eToM
PEKOMEHI0BaHHOH 110 JaHHOI TeMe JINTepaTyphbl;

- M3y4YUTh PEKOMEH/IOBAHHYIO OCHOBHYIO M JOIOJHHUTENLHYIO JHTEpaTypy, COCTaBISATh TE3UCHI, aHHOTALUU U
KOHCIIEKTHI Han0oJjee BaXKHBIX MOMCHTOB,

- CaMOCTOSITEIEHO BBIITOJIHATH HHANBUAYAIbHOE 3a1aHue (pedepar);

- HCTIONB30BaTh AJISl CAMOTIPOBEPKH MaTepHaia OLEHOYHbBIE CPEACTBA.

10.6. Pedepar

Pedepar — wuHmUBHMOyanbHAas IUCBMEHHAs, CaMOCTOSTENBHO BBINOJHEHHAs, paboTa oOydaromerocs,
MpPEAINoaraomas aHalu3 HW3JI0XKEHHS B HAay4YHBIX M JAPYTMX HCTOYHMKAX ONPEAEICHHOW HAaydHOH MpOONeMBbl HIH
BOIIpOCaA.



OO6BIYHO pedepaT MMEeT CTaHAAPTHYIO CTPYKTYpPY: THTYJIBHBIH JIMCT, COJICp)KaHUE, BBEIECHHE, OCHOBHOE
COZIepIKaHNE TEMBI, 3aKIIIOUYCHHE, CITICOK UCIIONB30BAHHBIX HCTOUYHHKOB, IIPUIIOKCHUSL.
Pedepat oneHMBaeTCS MO CICAYIOMNM KPUTESPUSM:
—  TPaBWIBHOCTb BHIIOJHEHHS 3aJaHUs;
—  aKKypaTHOCTH B OOPMIICHHU pabOTEHI;
—  HCIOJIb30BaHHUE CIICLMAILHON JTUTEPaTyPHI;
—  CBOEBPEMEHHAs Cavya BHIOJIHEHHOTO 3a/1aHus (YKa3bIBAETCsI PEI01aBaTeNeM).
OueHnBaHue pedepara OCYIIECTBISIET IpenojaBarenb. Pedepar, ciaHHbIE CTYAEHTOM MOCHE OKOHYaHHUS
3a4eTHOM HeNeNN TEeKYIIEero CEMeCTpa, B KOTOPOM OH JIOJDKEH OBITH BBITIOJIHEH, HE OLIEHUBACTCSL.
[lo naHHOM &NUCLMIUIMHE CTYJIEHTOM MOXeT ObITh moxarotoBieH pedepar. Tema pedepara onpenpensercs
NPErno/iaBaTelieM C Y4eTOM MOKeJIaHui CTyAeHTa.

10.7. MeToanyeckue peKOMeHIAIUH A5 penoaaBaTeei

OcHOBHbIE IPUHLHUIIBI 00Y4YEeHHUS

1. lens 00y4eHUsT — pa3BUTh MEIIUICHUE, BEIPA0OTaTh MHUPOBO33PEHUE; MMO3HAKOMUTH C HACSIMH U METOIAMHU
HayKW; HAYYUTHh MPUMEHATh NPUHIWITEI U 3aKOHBI JJIS PEIICHHUS TPOCTHIX W HECTAHNAPTHBIX (U3UKO-XUMHUYECKIX
3a/1a4.

2. OOy4yeHne NOJDKHO OpPraHMYECKH COYeTaThCsl ¢ BOCIUTaHWEM. HyXKHO pa3BUBaTh B CTYAEHTaX BOJICBBIE
KauecTBa M TpyaoioOue. HeHaBsi3uMBO, K MecTy NPHBHBaTh DJIEMEHTHI KyJbTYypbl IMOBEJCHUs. B wacTHOCTH,
IpernojaBaTelb JOJKEH JUYHBIM IPUMEPOM BOCIHTBHIBATH B CTYICHTaX NYHKTYaJbHOCTh M YBaXKEHHE K UYXKOMY
BpeMeHu. HenormycTiMo npenogaBaHye 0HOCEMECTPOBON Y4eOHOM AMCIMIUIMHBI IPEBPaIaTh B TOIUYHOE.

3. OOyueHue MOMKHO OBITh HE MACCHBHBIM (COOOIIMM CTyICHTAM HEKOTOPBIH 00heM HH(MOpMAIIUH,
pacckaxeM, Kak pelIaloTcs T¢ MM WHbIC 33]a4M), a aKTUBHBIM. HyXHO cTpouTh 00ydueHHe Tak, 4yTOObI B OBIIAJCHHH
MaTepHaJiOM OCHOBHYIO POJIb HTpaja MaMsTh JIOTHYECKas, a He (opMabHas1. 3allOMHHAHHE JOJDKHO TOCTUTATHCS Yepes
riry0OKOe TOHUMAaHUE.

4. OgHO U3 BaXHEUIIINX YCIIOBHH YCIIEITHOTO O0YyUYSHHS — YMCHHE OPTaHH30BaTh paboTy CTYIECHTOB.

5. OTHOIIEHHE TIperoIaBaTelNs K CTYACHTaM ITOJDKHO HOCHTD XapakTep H0OpoXkKenaTeIbHOH TpeOOBaTeIbHOCTH.
Juis cTuMynupoBaHust pabOTHI CTYIEHTOB HYXKHO HCIIOJIB30BaTh MOOMIPEHHE, 0J00pEeHHE, TI0XBaly, HO HE MOpUIaHHE
(mopuaHue MOKET IPUMEHSITHCS JIUIIb KaK UCKIoueHue). [IpenoaBaress 10MmKEH OBITh s CTY/ICHTOB JJOCTYITHBIM.

6. HeobOxomuMm peryssipHbIi KOHTPOJb pPabOThl CTYACHTOB. [IpaBUIIBHO IOCTABICHHBIH, OH MOMOTacT UM
OpPraHU30BaTh CHCTEMATHYECKHE 3aHATHS, a IPEIoAaBaTel0 JOCTHYb BEICOKUX PE3yIbTaTOB B 00yUCHHH.

7. Baxueimed 3amadeidl mnpemnojaBarened, BEAYIIMX 3aHATHS IO IUCHMUIUIMHE, SBISIETCS BBIPaOOTKa Yy
CTYACHTOB OCO3HAHUS HEOOXOIUMOCTH M TIOJIE3HOCTH 3HAHWS IUCIMIUIMHBI KaK TEOPETHYECKOM M MPaKTHYECKOH
OCHOBBI JJIS U3Y4eHUS MPO(UIBHBIX AUCIUITIHH.

8. C nenpro Ooee 3phpekTHBHOTO YyCBOCHHS CTYJCHTAMH MaTeprala JaHHOW AUCITUTUTHHEI PEKOMEHIYETCS IIPH
MPOBEICHUH JICKIIMOHHBIX, MPAKTHYECKUX W JIA0OpaTOPHBIX 3aHATHH WCIIONB30BATh COBPEMEHHBIE TEXHUYECKHE
cpencTBa OOyYeHHs, a WMEHHO IIPE3CHTAIlMH JIEKIWH, HArSIHBIE MOCOOWsS B BHAE CXEM HPHUOOPOB, IeTaned u
KOHCTPYKIUH MPHOOPOB, KOMITEIOTEPHOE TECTUPOBAHHE.

9. Hdns OGonee TIyOOKOTO HM3YYEHHUS IPEAMETa W MOATOTOBKH Psila BOMPOCOB (TEM) IUISI CAMOCTOSTEIHHOTO
W3yUYCHUsI IO pa3JeliaM JUCHUIUIMHEI IPEToJaBaTellb IMPEIOCTaBIIeT CTYIACHTAM HEOOXOAUMYK WH(POPMANHUIO O
WCTIOJIb30BaHNN YIeOHO-METOAMYECKOTO OOecreueHus: yaeOHuKax, yueOHbIX TOCOOHIX, COOpHUKAX MTPUMEPOB U 3a/1a4
Y ONrcaHue JIabopaTOpHBIX padoT, HaTMYnKu IHTEpHET-PECYPCOB.

10. IIpu npoBeneHNH aTTECTAllMU CTYACHTOB BAa)KHO BCErJa MOMHHTH, YTO CHCTEMAaTHYHOCTh, OOBEKTHBHOCTb,
apryMEHTHPOBAHHOCTH — IJIaBHBIC TPUHIIMITEI, HA KOTOPHIX OCHOBAaHBI KOHTPOJb M OIIEHKA 3HAHWH CTYAEHTOB. 3HAHHE
KPUTEpHEB OLIEHKN 3HAHUK 0053aTeNIHHO IS IPETo1aBaTelis ¥ CTyIeHTA.

Opranu3anus JeKIHOHHbIX 3aHATHH

Lens nexnum — (opMHpOBaHWE Yy CTYAEHTOB OPHEHTHPOBOYHOW OCHOBBI ISl ITOCIENYIOIIETO YCBOEHHS
Marepuajga METOJIOM CaMOCTOSITENbHON paboTsl. ConeprkaHue JIKIMH JTOJDKHO OTBEYATh CIEAYIOMNM AUIaKTHUECKIM
TpeOOBaHUSAM:

- U3JI0)KEHUE MaTepuaia OT POCTOro K CIOKHOMY, OT U3BECTHOIO K HEM3BECTHOMY;

- JIOTHYHOCTb, YETKOCTh U SICHOCTh B U3JI0KEHUH MaTepHana;

- BO3MOXHOCTb TPOOJIEMHOTO M3JIOXKEHUsI, AMCKYCCHM, Juaiora ¢ IeJbl0 aKTHBHM3ALMM JESTeIbHOCTH
CTYZACHTOB;

- OIlopa CMBICTIOBOH YacTH JICKIINH Ha TTOIJIMHHBIC (aKTHI, COOBITHS, SIBICHHS, CTATUCTHYECKIE JaHHBIC;

- TeCHasl CBs3b TEOPETHUCCKHX TIOJIOKCHW M BBIBOJIOB C TIPaKTUKOW © Oyaymied mnpodeccuoHaabHOM
JIESATENBHOCTBIO CTYIEHTOB.



ITpenonaBarenp, YUTAONINN JEKIUOHHbBIE KYPCHI, JOJKEH 3HATh CYIIECTBYIOIIUE B IIEJArOTHIECKON MPAKTHKE
BapUaHTHl JEKOWH, WX AWAAKTUYECKHE W BOCTIMTHIBAIOIINE BO3MOXKHOCTH, a TAaKXKE MX MECTO B CTPYKType Ipolecca
00y4YeHHS.

ITpn mpoBeneHUH aTTECTaUMHM CTYJCHTOB BAaXXKHO BCErZa MOMHHTH, YTO CHCTEMAaTHYHOCTb, OOBEKTHBHOCTD,
apryMEHTHPOBAaHHOCTH — TJIaBHBIC NMPHHIIMIIBI, HA KOTOPBIX OCHOBAHbI KOHTPOJIb U OIICHKA 3HAHUH CTYICHTOB. 3HAHHE
KPHUTEPHEB OLICHKH 3HaHUI 00513aTENBHO AT PETMOAaBaTeNs U CTYACHTA.

Opranuzanusi NPAKTHYECKUX 3aHATHI

Ilenp mpakTHYecKUX 3aHATUN — yTIyOJieHHe, pacIlMpeHue, NeTaau3alus 3HaHUi, MOJydeHHBIX Ha JEKIUIX B
0000meHHoN (opMe, coaelicTBHE BBIPAOOTKE YMEHHMH HCIIOJIb30BaTh TEOPETHUECKMH Marepuan Uil pelIeHHs
MPaKTHYECKUX 3a7a4 B 00JaCTH N3y4yaeMOW AMCIMIUINHBI 1 HABBIKOB, HEOOXOAUMBIX 111 (JOPMHUPOBAHMS KOMITETEHIMN
MO JUCLUIUIUHE.

Crnenyer oOpraHu30BBIBaTh NPAKTUYECKOE 3aHSATHE TaK, YTOOBI CTYIEHTHl IOCTOSHHO OLIYINAIHd POCT
CJIO’KHOCTH BBITIOJIHSEMBIX 3aJJaHUH, MCIIBITHIBAIHN MTOJ0XKUTEIBHBIE 3MOLUH OT HEPEKUBAHUSI COOCTBEHHOTO yCIIeXa B
y4eHUH, OBUIM 3aHATHl HAIPSHKCHHOW TBOPYECKOI paboTOH, MOMCKaMH MPaBUIBHBIX M TOYHBIX pelieHui. bombpmroe
3HA4YEHHE HMEIOT WHIMBHIYAIbHBIN IOAXOA M TPOAYKTHBHOE Nenarormdeckoe oodmeHne. OOydaeMble TOTKHBI
MOJYYUTh BO3MOKHOCTH PAacKpBITh M TIPOSIBUTH CBOM CIIOCOOHOCTH, CBOW JMYHOCTHBIM moreHumuan. [lostomy mpwm
pa3paboTke 3aJaHui ¥ TUIaHA 3aHATHH MPENoAaBaTeNb J0JDKEH YIUTHIBATh YPOBEHb MOJATOTOBKH M MHTEPECHI KasKAOTO
CTYZI€HTa TPYIIIBI, BEICTYIIAsl B POJIM KOHCYJIBTAHTA M HE MOJABIISISI CAMOCTOSATEIbHOCTH U HHUIIMATHBBI CTYICHTOB.

VYnpaBneHue TpyNmnoil MOIKHO oOecneyuBaTh: OBICTPBIA KOHTAKT CO CTYAGHTaMH, YyBepeHHoe (HO
MOATBEPKIIAEMOE BBICOKUM HWHTEIUIEKTOM M CIIOCOOHOCTHIO OTBETHTh Ha JIIOOOW BONpOC) MOBEAEHHE B TpyIIIe,
pa3yMHOE U CIIpaBeIMBOE B3aMMO/ICHCTBHE CO CTYACHTaMH.

HCOGXOI{I/IMO IUTAHUPOBATH U OCYHICCTBJIATH Ha MPAKTUYCCKUX 3aHATUAX PCUICHUEC 3aaad, 6a31/1py}ou11/1xcsl Ha
Y3JI0BBIX BOIIPOCax TEOPETHYECKOT0 MaTepuaja U HEMOCPEACTBEHHO CBS3aHHBIX C IPAKTHUYECKUMH 3ajadaMu U
M3ydaeMOH MUCHUIUIMHBI M HAIpaBJICHUS 00ydeHHs cTyleHToB. Ocoboe BHUMaHNWE HEOOXOAMMO OOpamiate Ha 3aJaqH,
KOTOpBIE OyAyT UMETh B AaJTbHEHIIIEM IIMPOKOE UCTIOIb30BAHHME.

Opranusanus J1a00paTOPHBIX 3aHATHI

OcBoeHHE CTYIEHTOM J1abOpaTOPHOTO MPAaKTHKyMa — HEOOXOAMMasi COCTaBHas 4acTh pabOTHI CTyIEHTa IpHU
OCBOCHHMH JUCHMIUIMHBEL. KaKaplii CTyIEHT 3a OJUH CEMECTp JOJDKEH BBINOJIHHUTH 110 WHIWBHIyaIbHOMY rpaduky 4
71a00PaTOPHBIX PAOOTHI, yKa3aHHBIX B «MAPUIPYTHOM JIcTe. MapIpyTHBIH JINCT COCTABIISET JEKTOP MOTOKA.

Bce cryneHThl nepen HadaioMm paboThl B JIa0OPATOPUM MPOXOJAT MHCTPYKTAX MO TEXHUKE OE30MaCHOCTH.
Kamnmﬁ CTYACHT B CIICHHUAJIBHOM XYPHAJIC CTaBUT CBOIO MOAIMUCH O TOM, YTO OH NPOCIyllal HHCTPYKTAX MO TCXHUKE
6e30macHOCTH PabOTHI B IAOOPATOPUH U 00SI3yeTCsl BBITIOIHATE BCE MMyHKTHI HHCTPYKTaXa.

1. CTyaeHThI He IOIMyCcKaloTcs K paboTe B 1abOpaTOpUH B BEpXHEH 0/1e/Ie U IIPU OTCYTCTBHM OEJI0T0 Xajara.

2. CTyeHT JOMyCKaeTcsl K BBIMOTHEHUIO PabOThl TOJIBKO TOCHE «JIOMyCKay, T.€. MPOBEPKH MPENoaaBaTeeM
TOTOBHOCTHU CTY/I€HTA.

3. CTyneHT He f0ITycKaeTcs K BHIIIOJIHEHNIO paboThI, €CIIu:

a) OTCYTCTBYET JIAOOPAaTOPHBIH JKypHAI (TIPOTOKOI)

0) CTyZIeHT He 3HaeT TEOPHH PadOTHI B paMKaX TEOPETUIECKOTO BBEICHUS B IPAKTUKYME M HE MPEACTABISET, YTO

¥ KaKMM METOJIOM OH OyJeT U3MEepSITh;

B) nMeeTcs OoJiee 0THOI HecaHHOHN paHee BHINOJIHEHHOH padoTHI.

4. CryneHraM, IpOIYCTHUBIIMM 3aHATHS 110 yBXKUTEIBHBIM IIpUYMHAM (MMeEeTCs JONYCK M3 JeKaHarta),
MMPEAOCTABIIACTCA BO3MOXHOCTH €€ BBIIIOJIHCHHUA BO BPEMs, YKa3aHHOC BEAYIIHUM IIPEIIOAAaBATCICM. CTy}IeHTaM,
MMPOMYCTUBIINM 3aHATHA MO HEYBAXKUTCIIbHBIM ITPUYIHUHAM, TPEAOCTABIIACTCA BO3MOKHOCTD €€ BBIIIOJTHEHUSA B 3aUYCTHYIO
HENIeTI0 Ha «IyOJepCKOM» 3aHATHH BO BpeMs yKa3aHHOE BeNyIIMM IpernonaBaTeneM. CTyAeHTHI, HyXIAlOIIHecs B
JIOTIOTHUTEIBHON IIOATOTOBKE, MOTYT BOCIIOJIB30BaThCA ycioyramu LleHTpa AOMONHHUTENBHOTO O0Opa3oBaHHUS H
npodeccnoHambHOM MOATOTOBKH.

5. B TeueHne oHOTO 3aHATHS JOIyCKAETCs BHIIOJIHEHHE HE OoJiee 0JJHOMH 1abopaTopHOi paboTHI.

10.8. MeTroan4eckne ykasaHus J1Jisl CTyJeHTOB

ITo moaroToBKE K TeKHHOHHBIM 3aHATHAM

W3yuyeHne MUCHUILIMHBI TpeOyeT CUCTEMAaTHIECKOT0 U 1T0CIIeJOBATEIbHOIO HAKOIUICHNS! TEOPETUIECKUX 3HAHUMH,
CJIE/IOBATEIILHO, IPOITYCKU OTIEJIBHBIX TEM HE ITO3BOJISIOT ITyOOKO OCBOMTH npeameT. CTyJIeHTaM He00X0IMMO:

1. Ilepen kax /0¥ JeKIMeH MpocMaTprBaTh PadOUyIO IPOrpaMMy JUCLUIIIHHBL;

2. Ilepen cnemyromieid JeKIueit HEOOXOAUMO MPOCMOTPETH MO0 KOHCIIEKTY MaTepHall IPEIbIIYIIEH.

[Ipn 3aTpyaHEHUSIX B BOCIPHATHH MaTepHajia CIEAyeT OOpaTUTHCS K OCHOBHBIM JIUTEPATYPHBIM HCTOYHHKAM.
Ecim pazoOparscs B MaTepuane HE YAAJIOCh, HEOOXOIUMO OOpaTHUTBCS K JIEKTOPY HIM K TIPENoJaBaTeNio Ha
HpakTHIeCKuX 3aHATHIX. He ocTaBisiiTe «OenbIx MATEH» B OCBOCHUN MaTepuanal

ITo noaroroBke k J1a0OPaTOPHOMY NPAKTUKYMY

1. OcBoeHme CTYIEHTOM JIaOOpaTOPHOTO MPAKTHKyMa — HE0OX0ouMasi CoCTaBHas 4acTh pabOTHI CTYACHTa TPU
ocBoeHnH Kypca OOmeil XuMH4eckoW TexHosoruu. Kakablii CTYZEHT 3a OAMH CEMECTp JOJDKEH BBIIOJHHUTH MO



WHIVBUAYyaTbHOMY Tpaduky 3 (ecim crienuansbHO HE OTOBOPEHO) JIAOOPATOPHBIX padoT, YKa3aHHBIX B «MapIIpPyTHOM
JIHCTE.

2. Kaxaplii cTymeHT mepes HadalloM CeMECTpa IIONTydaeT MOJHBIN KOMIUIEKT JHTEpaTyphl - HA0Op y4eOHBIX
mocoOuii, B KOTOPBIX MOMEMICHHl ONHCAHUS JabopaTOpHBIX paboT. WHCTpyKmmM 1O J1abopaTopHBIM paboTam,
OTCYTCTBYIOIINM B YI€OHBIX TIOCOOMIX, IMEIOTCS B YUTAJIHHOM 3ajie OMONIMOTEKe M B COOTBETCTBYIOIIEH TabopaTopun
Ha Kadenpe M KX CTYZCHT MOJXET IOJIydUTh €€ BO BPEeMEHHOE IMoib3oBaHne. OmmcaHne Kakaoi abopaTopHOH
paboTHI COAEPKUT JOCTATOYHO MPOPAOOTaHHOE TEOPETUUECKOE BBE/ICHNE, OCHOBHBIE pacueTHble GopMybl u GopMyIbl
pacdera NOTPEUIHOCTH, IMOAPOOHOE ONMcaHue JIabOpaTOpHO YCTAHOBKHM, CIIEHapuil NpoBeAeHHs J1labopaTopHOIt
paboThI, BUIBI TaOJIUI, Ui BHECEHHS B HUX PE3YJIbTaTOB W3MEPEHMH, KOHTPOJIbHBIE BOMPOCHI, AAIOIINE CTYICHTY
BO3MOKHOCTB OCYIIECTBUTh CAMOKOHTPOJIb YPOBHSI CBOEH MOJITOTOBKH K padore.

3. CTymeHT JOIyCKaeTcsi K BBINOJHEHUIO pabOThl TOJBKO IOCIE «IOIyCKa», T.€. MPOBEPKH IperojaBaTeieM
TOTOBHOCTH CTyJIeHTa. | OTOBHOCTH CTY/IEHTa K BBIIIOJHEHHUIO JJa00OPAaTOPHON pabOThI COCTOHT B CIEAYIOILEM:

a) B XypHaJe (B Ka4eCTBe JKypHaJla CIIONb3yeTcs 00IIast TeTpaab) IMeeTCs ONHMCaHNe TeKyIIel 1abopaTopHOit
paboThl: Ha3BaHUE PabOTHI, TECOPETUIECKOE BBEACHHE, CXeMa YCTAaHOBKH, paboune (popMyisl u (GOpMYIBI A pacueTa
TIOTPEIIHOCTEH; TepedeHb NPUOOPOB W TPUHAIICKHOCTEH (TEXHHUYECKHE XapaKTCPUCTUKH 3alONHSAIOTCS B
nmabopaTopun); IepeYeHb 3aJaHuil 1 TaOIHIIBI [UTS 3aITUCH PE3YIIbTaTOB U3MEPEHUIA;

0) 3HaHWE HKCICPUMCHTA M TCOPUH JAaHHOH pabOTHI B paMKaX ONMUCAHHS PaOOTHI B MPAaKTUKyMe U ydeOHUKE,
yMeHne paboTaTh ¢ mpuOopaMu, YCTAaHOBKaMH, 000PYIOBaHUEM;

B) 3HAaHHE NPaBWJI TEXHUKH OE30IIaCHOCTH NpH paboTe ¢ NMpHOOpaMu M 00OPYNOBaHHEM, HCIIOJIB3YEMbIM B
JTaHHO#1 paboTe.

CTyZ#eHT He JOIYCKaeTCsl K BBIOJIHEHHIO PaOOThI, €CIIH:

a) OTCYTCTBYET J1a00paTOPHBIN JKYpHAJ MM HE [OJrOTOBJICH IPOTOKOJ,

0) CTYIEHT He 3HAeT TEOPHH PabOTHI B paMKaxX TEOPETHYECKOTO BBEICHHUS B NPAKTHKyME M HE MPEJCTABIISCT,
YTO M KAKAM METOAOM OH OyJeT U3MEPSTh;

B) OTCYTCTBYET OCIIBIN Xaiar.

4. CryneHtaMm, TpOIYCTHBIINM 3aHATHA TI0 YBaKHTCIBHBIM IPHYMHAM (MMEETCS IOIMyCK W3 [IeKaHaTa),
MPEIOCTAaBIICTCS BO3MOXHOCTH €€ BBITONHEHHS BO BpeMs YKa3aHHOE BeIyIIMM mpemnogaBateneM. CTyaeHTam,
MPOIYCTHBIINM 3aHSTHS [0 HEYBAKUTEIHHBIM IIPUYNHAM, MTPEIOCTABISIETCS BO3MOKHOCTD €¢ BBHIITOIHECHHS B 3aUETHYIO
HENIETI0 Ha «TyOJepCKOM» 3aHATHU BO BpeMs, YKa3aHHOE BeOyIIMM MpernonaBaTenaeM. CTyIeHTBHI, HYXKIAIOIIHECS B
JIOTIOJIHUTENILHON TIO/AITOTOBKE, MOTYT BOCIIOJB30BaThCsl yclyraMu LleHTpa JONONHUTENBHOrO 00pa3oBaHusl |
npodeccnoHambHONM MOATOTOBKH.

5. B TeueHne 0fHOTO 3aHATHS JAOIMyCKaeTcs BHIITOJHEHUE He OoJiee 0HOM 1abopaTOpHOIt paboTHI.

6. «Bamura» 1a00paTOpHOW PAaOOTHI MPOBOJUTCS MNPU HATMYHK OQPOPMICHHOTO MPOTOKOJA (3aIOJIHEHBI
TaOJMIBI, BBIOJHEHBI HEOOXOJMMBIE PAcyYeThl, IOCTPOEHBI rPpadMKH, CJETaHbl BHIBOJbI) IO BOIPOCAM, UMEIOIIMMCS B
KaX10# j1abopaTopHoii pabore.

I1o BHIMOTHEHHIO MHAMBUAYAJIBHOTO 3aJaHUS

WupuBuyanpHOE 3aJaHWe BHINONHSACTCS B BHAe pedepara. Pedepar — wHIMBUAyanbHas MHCEMEHHAs,
CaMOCTOSITENIFHO BBIMTOJMHEHHAs, paboTa 00ydJaromerocs, MpeInoIararolas aHaIu3 U3JI0KEeHUS B HAYYHBIX M APYTUX
HCTOYHHKAX OTPEIEICHHON HAYYHOU MPOOIeMBI HITH BOTIpoca (THIIETCS COTIACHO TeMe WHANBHIYAIBHOTO 3aJaHuUs).

OO0bHO pedepaT WMEeT CTaHAAPTHYIO CTPYKTYPY: THUTYJIBHBIA IJIUCT, COAEPIKAaHHE, BBEICHHE, OCHOBHOC
COJIepKaHNE TEMBbI, 3aKII0YEHHUE, CITUCOK HCIIOIb30BaHHBIX HCTOYHUKOB, IPHIIOKEHHUSL.

OleHNBaeTCsT OPUTHHAIBHOCTh pedepara, CHCTEMHOCTh H3JIaraéMoro Marepualia, JIOTHKa H3JI0XKEHHS U
y6e}II/ITeHBHOCTB apryMmeHTaluu, moJIHOTa UCII0JIb30BAHHBIX HCTOYHUKOB, O(bOpMJ'IeHI/Ie, CBOCBPEMCHHOCTE CpOKa CIa4yu.

OuenuBanue pedepara, HaNMCAHHOTO COIJIACHO TEME WHAMBHIYaIbHO 3a/IaHHs, OCYIIECTBISET
npenoyaBarenb. OH OLIGHUBAETCS 110 CICAYIOIIUM KPUTEPHUSIM:

o IMPaBUJIbHOCTD BBITIOJTHEHW 3aIaHUA;

®  aKKypaTHOCTbH B 0()OpPMIIEHHH pabOTHI;

®  HCIIOJB30BaHME CIENNANILHOM JINTepaTyphl;

e  CBOEBpPEMEHHas cllaua BHITOJHEHHOT0 3aaHus (YKa3bIBaeTCsl IPEToJaBaTesieM).

WunuBunyansHoe 3aiaHue sBisieTcst ogHol n3 ¢opm koHTpoist CPC, mosTtoMy NOMKHO OBITH BBITIOJIHEHO H
C/IaHO CTYJICHTOM JI0 OKOHYaHUsI 3a4€THOI HeJlelIN TEeKYIIEro ceMecTpa.

ITo pabore ¢ inTepaTypoii

B paboueit mporpamme TUCITUTUIMHBI IPEICTABICH CIIMCOK OCHOBHOM U JAOTMOJIHUTENBHOHN JINTEPATYPHI.

Jrobas popma camocTOATETHLHOW PabOTHI CTyAeHTa (TIOArOTOBKA K CEMHHAPCKOMY 3aHSTHIO, MOKIAIy H T.II.)
HAYMHACTCS C U3YYCHHUS COOTBETCTBYIOIIEH JINTEPATYPHI KaK B OMOIHOTEKE / SJIEKTPOHHO -OMOIMOTEYHON CHCTEME, TaK
u 1oma. V3ydeHne yka3aHHBIX HCTOYHUKOB PACIINPSIECT TPAHHUIBI TOHUMAaHHA IPEAMEeTa IUCIUIIINHEL.

IIpu paboTte ¢ nUTEpaTypoll BBIACIAIOTCS CIEAyIONMe BUIBI 3amuceil. KoHCmeKT — KpaTkas cxemaThdeckKas
3aIKMCh OCHOBHOT'O COZAEPXKaHUs HAy4HOW paboThl. Llenbio siBisieTcs He mepenuchiBaHHE MPOM3BEACHUS, a BBISBICHHE



€ro JIOTHKH, CHCTEMBI JOKa3aTENbCTB, OCHOBHBIX BBIBOJOB. XOPOIINI KOHCIIEKT AOJDKEH COUETATh MOJIHOTY H3JI0KEHUS
C KpaTKoCcTho. lluTaTa — TOYHOE BOCTIPOM3BENCHUE TEKCTA. 3aKIIOUACTCSl B KAaBBIYKH. 1OYHO YKa3bIBAa€TCSl CTPAHHUIIA
HCTOYHMKA. Te3HChI — KOHIIEHTPHPOBAHHOE M3JI0KEHNUE OCHOBHBIX ITOJIOKCHUH IMPOYUTAHHOTO MaTepHuana. AHHOTAIUA
— OYEHb KPaTKOE M3JI0XKEHHE COJCp)KaHMS IMPOYUTAaHHOW paboThl. Pestome — Hambonee oOmue BBHIBOABI M MOIOKCHUS
paboTHI, €€ KOHLENTYaIbHBIE HTOTH.

10.9. Oco0ennocTu OpraHusalnuu OﬁpaSOBaTeJILHOFO nponecca Jjist UHBAJIUA0B U JIMI ¢ OrPAaHNYCHHBIMUA
BO3MOKHOCTSIMU 310POBbA

IIpodeccopcko-npenoaaBaTeIbcKuil COCTaB 3HAKOMUTCS C TCUXOJIOTO-(OU3UOJOTHYSCKUME OCOOCHHOCTSIMU
06y‘Ia}0HII/IXC$I HUHBAJIMAOB W JKI C OTrPAaHUYCHHBIMU BO3MOXHOCTAMU 3I0POBbLsS, MHAWBUAYAJIbHBIMU MpOrpaMMamMiu
pea6HHHTaHHI/I HWHBAJIN 0B (HpI/I HaJ‘II/I‘{I/II/I). HpI/I HeO6XOJJI/IMOCTI/I OCYHICCTBJIACTCA HAOIOJHUTCIIbHAA MMOAACPIKKA
npenogaBaHnsd NCUXOJI0TaMH, COMAaJIbHBIMU paGOTHI/IKaMI/I, MpomeaAIUMH MOATOTOBKY aCCUCTCHTaAMU.

HpexmonaraeTc;I HCIIOJIB30BAaTh COLIMAJIBHO-aKTUBHBIC U peq)JICKCI/IBHLIe METOAbI 06y11e1-m;1, TEXHOJIOTUHU
COLIPIOKynLTypHOfI pea61/mmau1/m C NCIBI0 OKasaHWs IIOMOMIM B YCTAHOBJICHHWU IIOJHOLEHHBIX MEXKINIHOCTHBIX
OTHOIIIEHUH C APYTrUMH CTyJACHTaMH, CO3JaHHUN KOM(I)OpTHOFO IICUXOJOIr'M4Y€CKOro Kiaumartra B CTy,Z[eH‘IeCKOfI rpymnme.
I[Moxbop m pa3paboTka y4eOHBIX MaTEpHANOB TPOU3BOIATCS C yYETOM IIPEIOCTABICHHS MaTepHalia B PasIHIHBIX
(I)OpMaXZ aYZ[I/IaJILHoﬁ, BI/I3yaJ'ILHOI7I, C HCHOJIb30BAHUCM CIHCHHUAJIBbHBIX TEXHUYCCKHUX CPCACTB U I/IH(I)OpMaL[I/IOHHLIX
CUCTEM.

OcBoenune aucuuIuivHbl unamMu ¢ OB3 ocylecTBiseTcs ¢ MCHOJIB30BaHUEM CPENCTB O0y4eHHs OOILero u
CIIeIMaJIbHOI'O Ha3HAYCHU (HepCOHaJ'ILHOFO U KOJIJICKTUBHOI'O I/ICHOJII;3OBaHI/I$I).

s crynentoB ¢ OB3 npeaycmarpuBaeTcs 10CTyHAs GpopMa MPeTOCTaBICHUS 3aJaHUl OIICHOYHBIX CPEJICTB,
a UMCHHO:

— B IICYATHOM WM DJICKTPOHHOM hopMe (I JIUI| ¢ HAPYIICHUSIMHU OMOPHO-JBUTaTEeIHLHOIO aniapara);

— B IICYATHOH (opMe WM SICKTPOHHOU (hopMe C YBETHUCHHBIM MIPUPTOM U KOHTPACTHOCTHIO (IS JTHIT
C HapYIICHUSMHU CIIyXa, pedd, 3pCHHU);

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJaHUA BCIYX (,I[J'ISI JIL ¢ HapyHICHUSAMHA 3peHI/I$I).

CTyneHTaM C MHBAJIMAHOCTBIO YBCIIMYUBACTCA BPEMA Ha NOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI. I[J'Ii{
TaKUX CTYACHTOB IMIPECAYCMATPUBACTCA JOCTYIIHAA (I)OpMa IpeaoCTaBJICHHA OTBETOB HA 3a/1aHUs, 4 UMEHHO!

— IIMCBMEHHO Ha 6YMal"€ 5005 Ha60pOM OTBETOB Ha KOMIIBIOTEPEC (Z[J'I}I JiMIy ¢ HapyHICHUSIMHU ClyXa,
pedn);

- BI)I60p0M OTBETA U3 BO3MOKHBIX BapHAaHTOB IIPU TCCTUPOBAHHUU C MCIIOJIB30BAHUEM YCJIYT' aCCUCTCHTA
(m7st T ¢ HapYIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amrapara);

—  YCTHO (JUI JMII C HapyIICHUSIMH 3pSHHS, ONIOPHO-ABUraTEIbHOTO alnapaTa).

IIpu HEOOXOAUMOCTH JJisi OOYUAIOIIMXCS ¢ MHBAIMIHOCTHIO MPOIEIypa OLCHHUBAHUS PE3yIbTATOB O0YYCHHUS
MOXKCT MMPOBOAUTBHCA B HECKOJIBKO 3TAIIOB.

11. YYHEBHO-METOANYECKOE U HHO®OPMALIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBbI

WHdopManmoHHyI0 MOJEPKKY OCBOCHUS AWCIMIUIMHBI OcyliecTBisier OubOmmorexka MHcTHTyTa, KOTOpas
obecrieunBaeT 00yJaIONINXCSI OCHOBHOH YIeOHOH, ydeOHO-METOAMUYECKON H HAYIHOU JIUTEPaTypoOi, HEOOXOIUMOH IS
OpraHU3aIK 00pa30BaTEIBHOTO MpoIiecca Mo auciuminae. Oommit 00beM MHOTOOTpacieBoro ¢orga Ha 01.03.2021 ¢
cocrasiszeT 6onee 405 000 3k3.

bubnmoreka pacnonaraer y4eOHOW, y4eOHO-METOIMYECKOH M HAYYHO-TEXHUYECKOW JIUTEPATypod B ¢opme
MeYaTHBIX W DJJIEKTPOHHBIX W3IaHMH, a TakkKe BKIOYaeT oOQHIHaNbHBIE, CIPaBOYHO-OMOIMorpadudeckue,
CHeNHaTN3UPOBAaHHBIE OTEUYECTBEHHBIE W 3apyOeXHbIe MepHoAWYecKHe M HH(OpMAaIMOHHBIE W3MaHM. buOimoreka
obecrieunBaeT AOCTYH K NpoGecCHOHATBHBIM 0a3aM JaHHBIX, HH(QOPMAIMOHHBIM, CIIPABOYHBIM M ITOMCKOBBIM
CHUCTEMaM.

Kaxnpiit oOyuatomuiics obecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIIOOOH TOYKH, B KOTOPOH MMeeTCs TOCTYH K
cetn VHTEpHET M K 3JeKTpOHHO-OMOMMoTeyHoil cucteme (ObC) MHcruryra m YHuUBepcuTeTa, KOTOpas COAEPIKHUT
pasNMyHble M3JaHMS 1O OCHOBHBIM HW3y4aeMbIM JAWCHMIUIMHAM W C(QOPMHpOBaHa II0 COIJACOBAaHHIO C
npaBooOaaTes MU yaeOHOH 1 yueOHO-METOANIECKON JINTEPATYPBHI.

[Nonublii mepedeHb 3JIEKTPOHHBIX HMH(GOPMAIMOHHBIX PECYpPCOB, HCIIOJIB3YyEMBIX B Hpolecce O0ydeHH,
MIpeICTaBJICH B OCHOBHON 00pa30BaTeIbHOM MPOrpaMme.
11.1. IlepeyeHb OCHOBHO W JONMOJTHUTEIbHON JIUTEPATYPbl, HEO0XOAMMOI IJIsl 0CBOCHHS TMCIMILIMHBI

OcHoBHas1 JiuTEpaTypa Pexxum nocryna O0ecne4eHHOCTh

Bbubnnoreka HA PXTY Ha
Beckos B.C. O6miast xumudeckass TEXHOJOTHS: YUEeOHUK IS
By30B. — M.:MKI[ «Akagemxuuray, 2006. — 452c.

OO6mas XuMHIecKast TEXHOJIOTHs: y4ueO. 1t By30B / A. M. bubamoreka HU PXTY Jla




Kyrenos, T. U. Bounapesa, M. I'. BepenrapreH. - 2-e us.,
uctnp. u gomn. - M. :Beicmr. mk. , 1990. - 520 c.

Kopeitiiesa, A. K. Xumudeckue peakropsl. Benenue B
TEOPHIO U TPAKTHKY : yaeOHoe mocodue / A. K. Kopritiiesa,
B. U. IletbkoB. — Canxr-IletepOypr : Jlans, 2022. — 112 ¢. | https://e.lanbook.com/book/206207 la
— ISBN 978-5-8114-3501-2. — TeKcT : IeKTPOHHBIH //
JlaHb : 3NeKTPOHHO-O0NOIMOTEYHAS CUCTEMA.

JlonoJIHNTeIbHAS JIUTepaTypa PexuM poctyna ObecnieueHHOCTh

XUMIYECKUE PEaKTOPHI: J1a0. MPaKTHKYM 10 THUCITUIIIIHE
"XuMHYecKre peakTOphI" IS CTYA. XUMHKO-TEXHOIOTHY. U
JPYTHX CHEL., UCTIONb3YEMbIX B XMMUY. TPOMBIIUICHHOCTH /
cocrt. H. I1. benora, H. K. Ukonnukos, B. T. JleoHos. -
Hosomockogscek, 2013. - 72 c. - (PI'BOY BIIO PXTY um.
JA.N.Menneneesa. HoBomockoBckuid HH-T((HiIna))

bubanoreka HU PXTY Ja

OO1ast XUMHUYECKast TCXHOJIOTHS: JIa0. PAKTHUKYM JJIS CTY/I.
XUMHUKO-TEXHOJIOTHY. U JIP. CIEIl., UCTIOJIb3. B XUMHY.
npomeiinerHocti/ coct. H. IT. Benosa, A.A Boasbepr, B. T.
Jleonos. - HoBomockoBck, 2013. - 46 ¢. - (PI'BOY BIIO
PXTY um. .M. MenneneeBa. HoBoMoCcKOBCKUi HH-

T(pumman))

bubnnoreka HU PXTY Ja

XuMHUECKUE PEaKTOPHI B IPUMEpax | 3afadax: JJIsl XUM.-
TexHoJor. crenl. By3oB / H. H. CmupHaoB, A. . Bomkunckuii ; | bubaunoreka HU PXTY Ja
pen. I. I'. Pomankos. - JI. : Xumus, 1977. - 259 c.

[pumeps! 1 3ana4u 10 00IIEH XUMHUYECKON TEXHOJIOTHH:
yue0. mocoO. 1t By3oB / B. U. Urnarenxkos, B. C. beckos. - bubnaunoreka HU PXTY Ja
M. : Axanemknura, 2006. - 198 c.

Cmupnos, H. H. XuMndeckue peakTopsl B IpumMepax u
3amauax [Tekcr] : yueb. moco6. s By3os / H. H. CMupHOB,
A. . Bomxkunckuii ; pen. I1. I'. PomaHkoB. - 2-¢ u31.,
nepepad. - JI. : Xumust, 1986. - 224 c.

bubnuoreka HU PXTY Jla

11.2. PexomeHyeMble HCTOYHUKH HAYYHO-TeXHMYeCKOH HHpOpManuu

Axanemus Google - URL: https://scholar.google.ru/

Cepsuc Google Books — URL: https://books.google.ru/

11.3. UudopmannoHHbIe 1 HHPOPMAIMOHHO-00Pa30BaTeIbHbIE PECYPChI

HpI/I OCBOCHUU JIUCHUIUIMHBI CTYACHTBI MOT'YT MCHOJIB30BaTh I/IH(I)OpMaLII/IOHHLIG u I/IH(bOpMaI_II/IOHHO-
obOpazoBaTellbHbIE PECYPCHI CIEAYIOINUX MTOPTAJIOB U CAHTOB:

1. DnexTpoHHO-OMOIHOTEUHAs cucTeMa u3naresibeta «Jlausy JJoroBop Ne 33.03-P-3.1-5182/2022 ot
26.09.2022r. K3 : 22 1 7707072637 770701001 0054 000 5829 244 Jlorosop Ne 33.03-J1-3.1-5181/2022 ot
26.09.2022r. UK3 : 22 1 7707072637 770701001 0054 000 5829 244 Cpox neiictBus ¢ 26.09.2022r. mo 25.09.2023r.

2. DOBC "KonucymapranT cryaerta” OO0 "Tomurexpecype” Jorosop Ne 33.03-P-3.1-4375/2022 K3
221770707263777070100100120015811244 ot 16.03.2022 1. cpok neiictBus ¢ 16.03.2022 o 15.03.2023 r.

3. ObpazoBarensHas iatdopma «tOpaiit» JJorosop 33.03-J1-3.1-4377/2022 ot 16.03.2022r., cpok IeHcTBHS C
16.03.2022 no 15.03.2023r. JlocTyn TONBKO AJIs1 3apETUCTPUPOBAHHBIX M0JIb30BATENCH.

4. HMudopmamoHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTHU B 00pazoBaHuy. Cucrema denepanbHbIX
o0pa3oBaTenbHBIX OPTANOB [ DJIEKTPOHHBIN pecypc] — Pesxum noctyna: http://wwwe.ict.edu.ru/ (nata obpamieHus:
11.06.2022).

5. HMudopmannonnas cucrema «EnuHoe okHO poctyma k o0pazoBarenbHbIM pecypcam». URL:
http://window.edu.ru/ (mara o6pamenus: 11.06.2022).

6. bubnroreka HoBoMockoBckoro HHCTHTYTA (pusirana) PoccHiiCKOro XUMHUKO-TEXHOJIOTHYECKOT0 YHUBEPCUTETA
nm. JI.1. Menneneesa. URL:
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dII7C21COM=F&I121DBN=IBIS&P21DBN=IBIS (mara
obparmenus: 11.06.2022).

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHBI

VYueOHble ayAUTOPUN ISl IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIIA, IPYIIIOBBIX
W MHAMBUIYaJbHBIX KOHCYJBTAMH, TEKYLIETO0 KOHTPOJS M NMPOMEXYTOYHOH aTTECTAallMH, a TAKXKe NMOMELICHUS JUIs
CaMOCTOATENLHOM PadOThl 00YYaIOIIMXCSl, OCHAILICHHBIE KOMIIBIOTEPHOH TEXHUKOW C BO3MOKHOCTBHIO TOAKIIIOUCHHS K



https://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2%20%D0%9D.%D0%9D.
https://books.google.ru/
https://e.lanbook.com/
https://urait.ru/
http://www.ict.edu.ru/
http://window.edu.ru/
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS

cetn «VHTEepHET» M 00ECIIEYeHHBIE JOCTYIIOM B 3JEKTPOHHYIO MHPOPMAaMOHHO-00pa3oBaTenbHy0 cpexy MHcTHTyTa,

TIOMEIICHUS TSI XpaHSHUS ¥ MPOPMIAKTHIECKOTO 00CTy)KHBaHUS YIeOHOTO 000PYIOBaHH

[IpucmocobaeHHOCTD
MOMEIEHUHN IS
HammenoBanme crieninanrbHBIX . HCTIOJIb30BaHUS
MIOMEIIEHNUI U TIOMEIICHUN I OCHameHHOUC LD ISR Ee HOME et VHBAJIUJIaMM U JTUIIAMA
. MOMEIICHUH I CAMOCTOSATEIIEHONW paOOTHI
CaMOCTOSITENILHOM PaboTHI C OrpaHUYCHHBIMHU
BO3MOXHOCTSIMU
3/10pOBbSI
r.HoBoMockoBcK, [Ipe3eHTannonHas TeXHUKA (9KpaH, IPOEKTOP, | MPUCIOCOOIEHO
yn.Komcomonsckas/TpynoBsie HOYTOYK).
pe3epsbl 19/29 (kopnyc Ne 1 H | Aynutopus o0opyoBaHa yueOHOH MeOeIbIo,
PXTY) MEJIOBOH HOCKOH (TIpEe3eHT. TEXHUKA
Ne 407 JlexunoHHast ayAUTOpHUS HaxoauTcs B kab. Ne 410a)
JUTSL IPOBENICHIS 3aHATHIHA
JICKIIMOHHOTO THIIA
r. HoBoMOCKOBCK, yiI. Crenn «3oTepmudeckuit peaxkTop | mpucmocobiIeHO
Komcomonnsckas/TpynoBsie HICaTHHOTO CMETICHHS HETPEPEIBHOTO
pesepssl, 19/ 29 (kopmyc Ne 1 HU | meiterBus (U-PUC-H)».
PXTY) Crenn «PeakTop HI€anbHOIO CMELICHUSA
Ne 308VYuebnast «iaboparopust nepuoandeckoro neiicteust (PYUC-IT)».
OXT uM. ktH gon. MKOHHHKOBa Brrmspxaoi mkad, Moct KCM-4,
H.K.» Yasrporepmoctar tuna YTV, Jlorometp.
JUIS IPOBEJICHUS MIPAKTUYECKUX Harnsaueie nocoous: Tabnuia
3aHATHH, TPYIIIOBBIX U «[lepuonnyeckas cucreMa XUMHYECKHX
MHIUBUAYaAIbHBIX KOHCYNIbTAaUM, | snemeHtoB .M. Menneneesa»
TEKYILEro KOHTPOJIST ¥ Jlaboparopus obopynoBaHa yueOHOM
MIPOMEKYTOYHOU aTTeCTAUU MeOeTIhIo
r.HoBoMOCKOBCK, [MomenieHns A1 CaMOCTOATENBHON PabOTHI MIPHUCIIOCOOICHO
yi.Komcomonbckast/ TpynoBsie CTYACHTOB 000pyIOBaHO O(HCHON MeOebIo,
pe3epsrl 19/29 (xopmyc Ne 1 HA 3 KOMIIBIOTEpPaMHU, 2 KOMIBIOTEPA UMEIOT
PXTY) noaxmoueHus k cetu «Murepuer», k 9bC,
Ne 413 Aynutopust nis 3JIEKTPOHHBIM 00pa30BaTeNbHBIM U
CaMOCTOSATENIEHON PabOTHI UH(OPMALMOHHBIM pecypcaMm, 0a3e TaHHBIX
CTYyJIEHTOB anekTpoHHoro karanora HU PXTY, cucreme
ynpaBieHus yueOHbIME Kypcamu Moodle

12.1. KomnbioTepsl, HHPOPMAIMOHHO-TEJEKOMMYHHKAIMOHHBIE CeTH, ANNAapaTHO-MPOrpaMMHbIE W
ayIHOBH3yaJIbHbIE CPeACTBA:

Hoyt6yk Lenovo IdeaPad (59330760) B960. ¢ BO3MOXHOCTBIO IPOCMOTPA BHICOMATEPHATIOB M MPE3CHTALIHI,
C HEOrpaHWYEHHBIM jgocTynoM B MHtepHer, kK DBC, a5eKTpOHHBIM 00pa3oBaTeIbHBIM M HH()OPMALMOHHEIM pecypcam,
0a3ze JaHHBIX SJIEKTPOHHOro Karamora MHCTUTyTa, cucTeMe ympasieHus yueOHbIMH Kypcamu Moodle, y4yeGHo-
METOJIMYECKHM MaTepHaiam.

IMpoextop Acer P1206P (DLP,XGA,1024x768,3500 Lm ANSI,100000:1)

Dkpan Ha mratuse Elite Screens 203x203 T113NWSI

Jlocka MenoBast

12.2. TIporpaMMHoe oGecneueHue

1. Omneparnwmonnast cuctema - MS Windows 7, 6eccpounas nunen3ust B pamkax nonucku Azure Dev Tools for
Teaching (OeBImit Microsoft Imagine Premium (6sreiumii DreamSpark - The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-
€011-969d-0030487d8897. Homep yuertHoit 3anucu e5: 100039214))

2. MS Word, MS Excel, MS PowerPoint u3 nakera MS Office 365A1 pacnipoctpansieTcs MO/ JIMIEH3UEH B
pamkax noamicku Azure Dev Tools for Teaching (6siBumit Microsoft Imagine Premium (6siBnit DreamSpark - The.
Novomoskovsk university (the branch) - EMDEPT - DreamSpark Premium



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-969d-0030487d8897. Homep

yaerHoH 3ammcu e5: 100039214))
3. Apxusarop 7zip (pactpocrtpansercs mox smiersueit GNU LGPL license)
4. Adobe Acrobat Reader - ITO Acrobat Reader DC u mo6uibpHOe mpritoxkerne Acrobat Reader siBrstroTest
OecrIaTHBIME U JOCTYITHBI AJIs1 KoprnopaTuBHOro pacrnpoctpanenus (https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html).
Bpaysep Mozilla FireFox (pacnipoctpansiercst oz mutiensueii Mozilla Public License 2.0 (MPL))
13. TPEBOBAHUS K OIIEHKE KAYECTBA OCBOEHUSA JUCIHUIIJIMHBI

HaunmeHnoBanue OcCHOBHbIE IOKA3aTeH OLEHKH
Neo e @DopMBbI M METOABI
pasaena KOHTPOJISI M OLIEeHKH
JTHCIHILTAHBI
3naem: Texymuii KOHTPOJIb
OCHOBBI ~ TEOpUM  XHMHUYECKUX  PEAKTOpoB, | Oyenusanue yposHs
METOJIMKY BBIOOpa PEaKkTopa W pacueTa MpoLecca B HEM, | 3HAHULL:
OCHOBHBIC  PEaKIHOHHBIE TIPOLECCHl W PEAKTOPHI | — OLEHKA YCTHOTO
XHMHYECKOH 1 He(pTeXMMHYECKOH TEXHOIOIMHU; OCHOBHBIE | ompoca Ha BCEX BHIAX
TUOBL  PEaKTOPOB, TPUMEHAEMBIC U  pean3alliil | 3aHATUI
KOHKPETHOTO TEXHOJIOTUIECKOTO npouecca, | — oreHka 3a
L TS anmnapatypHoe ohopMIICHHE IPOU3BOJICTB, B 3aBUCUMOCTHU | KOHTPOIBHYIO paboTy
OT HCHONb3YEMOH TEXHOJIOTHYECKOH CXEMbI; CIOCOOBI | IpoMesKyTOUHAs
YTHIN3AIHUN TBEPABIX, )KHIKNX U Ta3000pa3sHBIX OTXOMOB, | arrecramus
06pa3yIOIlII/IXCH Ha KOHerTHOfI cTaau Nponu3BOJACTBA. OLICHUBAaHUE YPOBHA
Ymeem: c(hOpPMHUPOBAHHOCTH
HpOI/I3BOJII/ITI> BI:.I60p THUIIA peaKTopa K KOMHeTeHHI/IfI Ha
KOHKPETHOMY  XHMHUKO-TEXHOJIOTMYECKOMY  MPOLECCY, | sk3ameHe
ONpE/C/SITh  MApaMeTpPhl  HAWIY4lICi  OPraHW3allii | Tekyuuii KOHTPOJIDb
nponecca B XMMHYECKOM — PEaKTOpe;  OCYLUECTBIATD | Oyenuganue yposns
moa00p XUMUYECKOTO PEeakTopa MOJ KOHKPETHBIA THIT | syanuii:
peakuuu, MpOXOJJIUeH B anmapare, PpacCUMTBIBATE | _  orenka YCTHOTO
MaTepHaIbHO-TEIUIOBBIC OaaHCHI PEaKTOPOB, | oppoca Ha Beex  BHIAX
aHAJIU3UPOBATh IPUYMHBI HAPYIIEHUS HOPMAIBHOIO | nawgrmii
TEXHOJIOTHYECKOTO  pEeXHMMa, OCYHIECTBIATH MOAOOp | _ OLICHKa 3a
KaTajM3aTopoB Ul KOHKDETHOTO THIA PEaKTopa M | wourpombHyio pabory
MonenupoBanue | xyvpyeckoro mpotiecca. 1)
yenusauue pesyibmamos
2. XHMHTHCCIHX Baaoeem: obyuenusn 6 sude ymenuil u
PCaKTOpOB H METOJaMH pacyeTa W aHalu3a TMPOUECCOB B | ;i pioe.
HPOLECCOB B HAX | xpyMpyecKUX  peakTopax, METOMMKOW  ONpeneNeHus | _ OLeHKA 32
TEXHOJIOTHYECKUX  TIOKa3aTellel, MeToJaMHu  BBIOOpa 1aGOPATOPHBII PAKTHKYM
XUMHYECKIX  PEaKTOPOB; METOJKAMH nogoopa TpomexyTounas
XMMUHECKOTO  PEAKTOpa  JUIl  KOHKPETHOTO  XMMHKO- | rrvecranyg
TEXHOJIOTHIECKOTO NpOLecca, B 3aBUCHMOCTH OT THNA | oyeyvpanie ypoBHs
NpOTeKalolell B annapare XUMMMECKOH PEakUnn © | oqonvmpopanmocTy
YHETOM  OKOJIOTHMECKHX HOPMATHBOB M TEXHMYECKHX | | ovmoroninii na
perJaMeHTOB B 00JJaCTH XUMHUIECKOTO MTPOU3BOICTBA. SK3aMEHE
Texkymnii KOHTPOJIb
Oyenusanue yposHs
SHAHULL:
— OIIGHKa YCTHOTO
ompoca Ha BCeX BHIAX
3aHATHHA
Maccomneperoc B
3. XUMHUYECKHUX . OficHEa 3a
KOHTPOJIBHYIO paboTy
peakTopax
Oyenueanue pe3yrbmamos
00yuenus 6 suoe ymeHuu u
HABLIKOG:
— OICHKa 3a
1a00PaTOPHBI MPAKTUKYM
IIpomexyTOUuHast



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
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TemnonepeHoc B

4, XAMAYIECKHX
peakTopax
IIpomsbliIeHHBIE

5 XMUMHUYECKHE

' peaxKTophI

aTTecTamnus
OIICHUBaHHE YPOBHS
c(hOpMHPOBAHHOCTH
KOMIICTCHITUHA Ha
JK3aMEHe

Tekymuii KOHTPOJIbL
Oyenusanue VPOGH3L
SHAHUUL:

—  OlIeHKa YCTHOTO
ompoca Ha BCEX BHIAX
3aHATUH

— OIIeHKa 3a
KOHTPOJIbHYIO PaboTy
Oyenusanue pe3ynbmamos
00yueHus: 6 ude yMeHull u
HABLIKOB:

— OlIeHKa 3a
Ja00PaTOPHBIN MPAKTUKYM
IIpomesxkyTounast
aTrecrauus

OLICHUBAHKE YPOBHS
c(OpMUPOBAHHOCTH
KOMIIETEHIIUHA Ha

9K3aMeHe

Texkylmuii KOHTPOJIb
Oyenusanue YpOGH3.
SHAHUU:

— OIICHKa YCTHOTO
ompoca Ha BCeX BHAAX
3aHATUN

— OIIeHKa 3a
KOHTPOJIbHYIO paboTy
Oyenusanue pe3ynbmamos
00yuenusi 8 ude ymMeHuil u
HABLIKOB:

— OIICHKa 3a
71a00paTOPHBIA MPAKTUKYM
IIpomeskyTounas
aTTecTanus

OIICHUBAaHHE yPOBHS
c(hopMHUPOBAHHOCTH
KOMIIETEHIIMI Ha

JK3aMEHe

PesynbraThl TEKyIIEH B MPOMEXYTOUHON aTTECTALIMN KaXJI0T0 00yYaroIIerocs 1o JUCHUILIHHE (GUKCHPYIOTCS
B QJICKTPOHHOM MH(pOPMaIMOHHO-00pa3oBaTeabHON cpene MHeTuTyTa B COOTBETCTBHM ¢ TpeboBaHusAME [lomoxenust 00
JJIEKTPOHHOH WH]OpMannOHHO-00pa3oBarenbHON cpene HoBomockoBckoro uHCTHTyTa ((primana) ¢eneparbHOTO
TOCYZapCTBEHHOTO OIO/KETHOTO 00pa3oBaTENbHOTO YUpeXJIeHHs1 Bbicuiero oOpaszoBaHust «PoccHiicKkuil XHMHKO-
TexHoJloruueckuil yausepcurer uMmenu JI.11. Mengeneesa» ot 27.10.2017 r.

AHHOTALUA
padoueii mporpaMMbl AU CUMIJIMHbBI
XUMHUYECKHE PEAKTOPBI

Ipnaoxenne 1




1. O6uas TpymoeMKocTh (3.€./ uac): 4/144.

Ounoe otaenenue: KonrakrHas padora ayauropHas 41,3 gac., U3 HUX: JISKIIHOHHBIE 16 dac, mpakTudeckue 12
gacoB (B ToM uguciie 12 gacoB B ¢popMe MpaKTHIECKON MMOATOTOBKH), TabopaTtopHbie 12 gacoB (B ToM gmcie 12 4acoB B
(hopme mpakTHUecKol moAroToBKH). CaMocTosTenpHas padorta crymeHTa 67 gac. @opMa IpOMEKYTOIHOTO KOHTPOJI:
sk3aMeH. [lucunIuimHa n3ydaeTcs Ha 3 Kypce B 6 cemecTpe.

3aounoe otaenenue: KonraktHas pabota ayautopHas 8,3 vac., W3 HHX: JICKIIMOHHBIC 4 Yaca, TabopaTtopHbie 4
yaca (B ToM yucie 4 yaca B popme nmpaktuyeckoii moaroroskn). CamocrositenbHas pabora crynenta 127 yacos. dopma
MPOMEKYTOUHOI'0 KOHTPOJIA: 9K3aMeH. Jluciuminna uzyuaetcs Ha 4 kypce B 8 cemectpe.

2. MecTo AMCHUTINHBI B CTPYKTYpe 00pa30BaTeJbHON MPOrpaMMbl

Jucnumumza B1.B.07 «Xumudeckne peakTopbl» OTHOCHTCS K BapHaTUBHOW yacTé Onoka 1 JlucnurimHbl
(Momynu). JucummniHa 6a3upyercsi Ha Kypcax IIMKJIOB €CTeCTBEHHOHAYUYHBIX U 00IIenpodeccnoHabHBIX JUCIUILINH!
«O011as 1 HeopraHuueckas XumMus», «Ouznkay.

3. lleab u 3a124u U3yYeHUS AU CUMILIMHBI

Llenvio Oucyunnunvl sBISETCS TPHOOPETCHHE 3HAHUM TEOPETHUECKHX OCHOB XHMHYECKHX PEAKTOPOB H
MPOTEKAIOMIMX B HHUX MPOIECCOB HA OCHOBE METONOB MAaTEMaTHYeCKOrO MOEIHPOBAHMUS; HM3Y4YEHHE OCHOBHBIX
3aKOHOMEPHOCTEH XMMHUYECKHX INPOIIECCOB, MPOTEKAIOIINX B PEAKIMOHHBIX alllapaTax, i OCHOB TEOPHH XUMHUYECKUX
PEaKTOPOB, PACCMATPUBAIOTCSI OCHOBHBIE METOABI M IPHEMBI TTOBBIMIECHNS 3 (GEKTUBHOCTH UX PabOTHI.

3aoauu oucuuniunwl:

— O3HAKOMJICHHUC CTYACHTOB C XHUMHWYECKUM PCAKTOPOM U IMPOTCKAIMIMMU B HEM IpoleccaMu, T.C. 0611II/II71
aHallu3 Hn3y4aeMoro 06'I)CKT3, €ro KJ'IaCCI/I(bI/IKaHI/IH U BBIACICHHUC YaCTHBIX SIBJIICHUM I UX TOCICAYHOIIETro
paccMOTpeHHUs B Kypce;

— U3YYCHUEC XUMUUYCCKUX U TCHHOO6MGHHI)IX MMPOUECCOB, MPOTCKAINX B XUMUYCCKUX pCaKTOpax, BI)I60p THUIIA
peaxkTopa IPUMEHHUTENIEHO K KOHKPETHOMY TEXHOJOIMYECKOMY IpoLeccy;

MPOJIEMOHCTPUPOBATh MPUMEHEHNE H3YUYCHHBIX METOIOB K KOHKPETHBIM 33a9aM.

4. Conep:kanue QJMCHUILITHHBI

HaunmenoBan
He  pa3sjgeia Conep:xanue pa3aejia
JMCIHIIIHHBI

OHpG,HeJICHI/Ie U Ha3HAYCHHUC XHUMHUYCCKOI'0 pEaKTopa. PeaKTOpr B XHMHYCCKUX H
HCXUMHUYCCKUX OTpACIIX MPOMBIINIJICHHOCTH. O630p TUIIOB XUMHYCCKHUX PCAKTOPOB, MHX
BBeHeHI/IC CTPYKTYPHBIC 3JIEMCHTBI (pCaKHHOHHLIﬁ QJICMCHT, YCTpoﬁCTBa BBOJla W BBIBOJA, CMCHICHUA,
pasaciaceHuss U pacnpeacjicHus ITOTOKOB, TEII000MEHHBIE 3J'IeMeHTBI), OCHOBHBIE TIPOLECCHI U
SIBJICHHUS B HUX.

2.1. dusnyeckoe ¥ MaTeMaTHYECKOE MOJEITUPOBAHUE, ONIPEeICHHE U OCHOBHBIE TIOHATHS, UX
MECTO B HHXXEHEPHO-XMMHUYIECKHUX UCCIEIOBAaHUIX U pa3paboTKax.

Hepapxuueckas CTpYKTypa MaTeMaTHUECKOI MOJIENH Ipoliecca B peakTope

Cucremaru3amysi NPOLECCOB B XHMHYECKOM peakTope MO0 MacmTaly WX TNPOTEKaHUS:
XUMHUYECKas PeakIys, XAMUIECKHH Mpolecc B AJIEMEHTapHOM 00beMe, IIPOLIECCH B PEaKIMOHHOM
3JIEMEHTE U B PEaKTOpE B II€JIOM, - UX B3aUMOCBSI3b U HEPAPXUUECKasi CTPYKTypa MaTeMaTHIECKON
MOJIETIH TIpoliecca B peakTope. [IpuMepsl CHCTEMBI IPOLIECCOB B PA3IMYHBIX BUAAX XUMHUYECKHX
Monenu- PEaKTOpOB.

poBaHue 2.2. Knaccudukanus peakTOpoB II0 Pa3IMYHBIM IPU3HAKAM: CTPYKTypa MaTepHaIbHBIX
XUMHYECKHIX MOTOKOB ( pEakTOpBl C peKMMaMH CMEIICHUs W BBITECHCHHs), OpraHM3allds IpoIecca BO
pEaKTOpOB M | BPEMEHH (peakTopsl  TEpPUOIAMYECKHE, HETNPEPBIBHEIE, MOy TIEPUOTUYECKHE ),y CIOBUS
MPOIIECCOB B | TEMJIOOOMEHa (PEeakTophl aguabaTHYecKue, M30TEPMHUYECKHE, C YaCTHYHBIM TETIOOOMEHOM),
HHX XapakTep W3MEHEHHs IIapaMeTpoB Ipollecca BO BPEMEHM (CTAIlMOHAPHBIM M HECTAIMOHAPHBIN

pe)KI/IM), BUO XHUMHYCCKOTO IIporecca (peaKTopH I TOMOTC€HHBIX M TCTEPOIrCHHBIX,

KaTaJTUTHIECKHUX W HEKATAINTHYECKHX IMPOIECCOB), KOHCTPYKTHBHBIE XapaKTEPUCTHKH

(eMKOCTHBIE, KOJIOHHBIE, PEAaKTOPBI-TEIIIO0OMEHHUKH, PEAKTOPHI THIIA TIEYH U IIp. ).

OO0OCHOBaHNE W IMMOCTPOCHHE MAaTEMAaTHYECKUX MOIETH IIPOoIecca B PEaKTopax pPa3IMYHOTO
TUIIA KaK CHUCTEMBbI ypaBHCHHH MAaTCPUAILHOTO W TEIUIOBOIO OaJaHCOB HAa OCHOBE NAHHBIX O
CTPYKTypEe MOTOKa, XUMUYECKUX MPEBPAIICHUAX, SIBICHUSIX MEepeHOca TeIya M BELIeCTBa U UX
B3alMOJIEHCTBUM.




3.1. OcHOBEHI pacyeTa nporecca B peakrope. MarepraibHblil 0aJlaHC XUMHYECKOTO PEakTopa U
ero peIIeHHWEe Ui PEeakTOpOB C PasIMYHOHW CTPYKTYpOH MOTOKa (MIealbHOEe CMEIICHHE H
BBITECHCHHE) TIPH PA3TUIHON CTAIMOHAPHOCTH PEKMMA (TIPOTOYHBIN U IEPHUOTUIECKHUIN).

Macco-
— s 3.2. CpaBHeHHe 3QPEKTHBHOCTH PaOOTHI PEaKTOPOB HICATFHOTO CMEIICHHUS U BRITECHEHHUS 10
MPOU3BOIUTENBEHOCTH , BEIXOAY MIPOIYKTa, CENCKTUBHOCTH.
XUMHUYECKUX
peAKTOpAX 3.3. Kackazg peakTopoB HAeaTbHOTO CMEIICHHS.
3.4. IIpomeccl B peakTopax ¢ MEPEHOCOM BEIIECTBA, OTINYHBIM OT HICATBHOTO CMEIICHUS U
BBITECHEHMSI. MOJeNN peajibHbIX PEakTOpOB. DKCIEPUMEHTAILHOE OMpeNeNieHHe CTPYKTYpPbI
MOTOKA B PeaJIbHOM peakTope (CTYNeHYaThlil 1 MIMIYJILCHBIA METOJIBI).
4.1. Opranuzanys TEIIOBBIX MOTOKOB M PEXKUMOB B XUMHUYECKUX peakTopax. PacnpeneneHue
TEeMIlepaTypbl M KOHIIEHTpauuil (CTENeHH NPEBpalIeHUs) B PEaKTOpe B PEKUMax HACATIBHOTO
Temno- CMEUICHHS U BBITECHEHHS, aJ1a0aTHYECKOM U C TETIOOOMEHOM.
HepeHoc B 4.2. TennoBoii 6aaHC XMMHUYECKOTO PEKTOPa M €ro peLIeHHEe Ul Pa3InYHBIX XUMUYECKUX
XUMHUYECKUX npoueccoB (00paTHMBIX U HEOOPATUMBIX, 3K30- U SHJIOTEPMHUYECKUX) B 3aBUCUMOCTH OT PEKMMA
peakTopax paboTsl. CBA3b TEMIEPATypHl M CTEIICHH NTPEBPAICHHS B aJ1a0aTHIECKOM IIPOIIECCE.

4.3. TertoBast yCTOMYMBOCTh XUMUYECKUX PEAKTOPOB.

4.4. OnTuMu3anys XUMHIECKOr0 MpoLecca B PEakTope B 3aBUCHMOCTH OT THIIA PEAKIIHH.

5.1 KoHCTpyKIIMM TPOMBIIUIEHHBIX PEaKTOPOB A HMPOBEICHUS FOMOTIECHHBIX IPOIECCOB (B
[Ipompmi- ra30BOH WITH XKHUIKOH (dasze).

JICHHBIE 5.2. KOHCTpYKIIMM NPOMBIIUIEHHBIX PEAKTOPOB JJIsl NPOBEJEHUSI T'€TEPOreHHBIX MPOLIECCOB
XHUMHAYECKHE (m7st cucTeM Ta3-KUIKOCTh, Ta3-TBEPIOE, KUIKOCTh—TBEPIOE H JP.)
pPEeaKTophI 5.3. KoHCTpyKUMH TpPOMBIIUIEHHBIX pPEAKTOPOB JJii  TPOBEACHHS  TeTePOreHHO-

KaTaJIMTUYECKUX MPOICCCOB.

5. IInanupyeMble pe3yabTaThl 00y4eHHs MO JUCHMILINHE, o0ecleYUBaIOIIUe AOCTHKEHHE MUIaHUPYyeMbIX
pe3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl
W3yuyeHne quCIUIIIMHBI HAPABJICHO HA (OPMHUPOBAHHE CIIEIYIONX KOMIETEHINH:

Kox u HauMeHOBaHHMe HHIMKATOPOB [IOCTH KEHUI
Koa m HamMeHOBaHHE KOMIIETEHIUHT

KOMIIeTeHINii

K-2 K-2.2
CnocobeH moI0Mparsb, HACTPaWBaTh, CrocobeH O0OCHOBBIBaTH M IPHHAMATHh TEXHUYECKUE
00CITy)XHUBaTh, TOTOBUTH K PEMOHTY, | pelIeHUs TpPH BHIOOpE TEXHOJIOTHYECKHX ONepaluid B XOJe

OKCIUTyaTUPOBaTh,  YCTPAHATh  OTKJIOHEHUS  OT | pa3pabOTKHM  TEXHOJOTHYECKHX MIPOIIECCOB, YUUTHIBATh
pPErJIaMEHTHBIX  PEXKUMOB paboThI OCHOBHOE | DKOJIOTMYECKHE  MOCIEACTBUS  INPUMEHEHHUS  KOHKPETHBIX
TEXHOJOTHYECKOE obopynoBanue ¢ Y4YETOM | TEXHOJIOTMIl U TEXHUYECKUX CPEJCTB.

TpeOOBaHUN TEXHUYECKOW JOKYMEHTAITUH.

IIK-4 IK-4.1

T'oroB IIPUMEHATH udpoBsIe HemoHcTpupyet TOTOBHOCTb HCIIOJIb30BATh
MHQOpMAalMOHHbIE  TEXHOJOTMM [yl  pEeHIeHHs | MPOQecCHOHANbHBIE IaKeThl MNPUKIAAHBIX IPOrpaMM ISt
TEXHOJIOTMYECKUX 337a4 B  Npo(ecCHOHANBHON | TEXHOJOTHYECKHX pacyETOB U MPOSKTUPOBAHUSL.

00J1aCTH. K-4.2

Hcnonp3yeT ceTeBble KOMIBIOTEPHBIE TEXHOJIOTHU IS
nojyueHuss uHpopmaimu B chepe cBoell mpodeccHoHANTbHON
JIEATENLHOCTH.

MK-4.3

Colioaer OCHOBHBIE TpeOoBaHUs WH(POpMALMOHHOM
0e30MmacHOCTH  TpU  pelieHHd  NPOQECCHOHANBHBIX U
MIPUKIIIHBIX 33724

B pesynprare chopMUpOBaHHOCTH KOMIIETCHIIUN CTYACHT JOJDKEH:

3namep:

OCHOBBI TCOPHH XHMHYECKHX PEAKTOPOB, METOIMKY BhIOOpA peakTopa M pacdera IMpoIecca B HEM, OCHOBHBIC
PCaKIMOHHBIC MPOLECChl M PEAKTOPhl XUMHYCCKOW M HE()TECXUMHUUCCKON TEXHOJOTHMH; OCHOBHBIC THIIBI PEAKTOPOB,
MPUMEHSIEMBIC ISl pealii3allii KOHKPETHOTO TEXHOJIOTHYECKOTO MpOIiecca, anmaparypHoe oopMIICHHE TPOU3BOJICTB,



B 3aBHCHMOCTH OT HCIIOJB3YEMOUW TEXHOJOTHYECKON CXEMBI; CIIOCOOBI YTHIIM3AIMH TBEPBIX, KUIKAX U Ta3000pa3HbIX
OTXOZIOB, 00pa3yIOIUXCsl Ha KOHKPETHON CTaINH IPOU3BOICTBA.

Ymemsn:

MPOM3BOIUTE BHIOOP THMA peakTopa K KOHKPETHOMY XHMHKO-TEXHOJIOTHYECKOMY TIPOIECCY, OIPEHeNATh
mapaMeTpsl HamiIydlllell OpraHW3ali{ Mpolecca B XHMHYECKOM pPEaKTOpe; OCYMIECTBIATH IOJ00P XUMHYECKOTO
peaxTopa 1moa KOHKPETHBIA THUI PeaKIny, MPOXOIIIeH B ammapaTte, pacCUUTHIBATh MaTepHAIBHO-TEIUIOBBIC OalaHCHI
PCaKTOPOB, aHAIM3UPOBATH MPUYMHBI HAPYIICHHS HOPMAIBHOTO TEXHOJOTHMYECKOTO PEXHMMa, OCYHICCTBISITH MOI00D
KaTaJIn3aTOPOB JIJIs1 KOHKPETHOTO TUIIA PEaKTOpa M XMMUYECKOTO MpoIecca.

Bnaoemes:

METOJ[AMHU PacyeTa U aHaIHM3a MPOIECCOB B XUMUYCCKHUX PEAKTOPAX, METOJUKON OMPEICICHUS TEXHOIOTUICCKUX
mokaszarejel, METOJaMH BhIOOpAa XWMHUUYCCKHUX PEAKTOPOB; METOJMKAMU ION00pa XHUMHYECKOTO peakTopa Uit
KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOT0 MPOIlecca, B 3aBUCHMOCTH OT THIIA MPOTCKAIOIICH B ammapaTe XUMHUYCCKOM
PEaKIUU C YIeTOM IKOJOTHYECKIX HOPMATHBOB M TEXHUIECKHUX PETIAMEHTOB B O0JIACTH XHMUYIECKOTO IIPONU3BOICTRA.



