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1. OBIIME TOJIOKEHUSA
HopMaTHBHBIE JOKYMEHTBI, HCNIO/Ib3yeMble IPH Ppa3padoTke OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbI

HopmaTuBHyto nipaBoByto 6a3y pa3paboTKu pabodeit mporpaMMbl TUCHHUIIIMHBI COCTABIISIOT:

®denepanbHblil 3ak0H OT 29 nekadps 2012 romga Ne 273-03 «O6 obpasoanuu B Poccuiickoit deneparum» (¢
Y4EeTOM JIONIOJTHEHUH U U3MEHEHUH );

®enepanbabiii 3akoH 0T 31.07.2020 T Ne304-®3 «O BHecennm m3MeHeHM B DenmepaybHblii 3akoH «O0
obpazoBanmu B Poccuiickoit @eneparnmm» 1mo BOIpocaM BOCITUTAHUS 00YJIArOIINXCSD»;

[Ipuxa3 MuHmCTEpCTBa HAYKH | BhIcIIero oOpasoBanus Poccuiickoit @eneparim ot 06.04.2021 Ne 245 "O6
yTBepxkaeHnn [lopsinka opraHu3anyy U OCYIIECTBICHUS 00pa30BaTeNIbHOHN AEATENIFHOCTH 1T0 00pa30BaTEIHHBIM
IporpamMMam BBICIIEro 00pa3oBaHus - IporpaMMam OakanaBpuara, IporpaMMam CIielHaInTeTa, IporpaMMamM
MarucTpatypsl”" (3apeructpupoBas 13.08.2021 Ne 64644)

denepallbHbINA TOCYIapPCTBEHHBIN 00pa30BaTeNbHbIM cTaHaapT Beiciero oopazosanus (OI'OC BO) (PI'OC-3++)
no HampasieHuto noaroroBku 18.03.01 Xumwudeckas TexHonorus, yreepxkaeHHoro npukazom MUHUCTEPCTBO
HAYKIM W BBICIHEI'O OBPA3OBAHUSA Poccuiickoit ®Penpepamun or ot 7 asrycra 2020 1. Ne 922
(zapeructpupoBano B Munrocte Poccuu 19 asrycra 2020 r. N 59336).

[TonoxxeHne O MPaKTUUECKOH MOIrOTOBKE OOYUArOIIUXCs, YTBEP)KACHHOE NMPHKa30oM MUHHCTEpPCTBA HAYKH U
BhICIIeT0 0Opa3oBanus Poccuiickoit @enepanuu 1 MunuctepcTBa mpocsenieHus Poceuiickoit deaepanuu ot 5 aBrycra
2020 r. N 885/390 (3apeructpupoBan MHHHUCTEPCTBOM octuinu Poccuiickoit ®enepanuu 11 cenrsops 2020 r.,
peructpanuoHHbId N 59778);

MeToauueckUMH PEKOMEHIAMSMYI 10 OPTaHMU3aIuy 00pa30BaTEIbHOTO Hporecca s 00y4eHNs] HHBAUIOB U
JWI{ ¢ OTPAaHWYEHHBIMU BO3MOXKHOCTSMH 370pOBbS B 00pa30BATENIBHBIX OPTaHHU3AIMIX BBICIIETO 0Opa30OBaHUs, B TOM
YHCIIe OCHAIICHHOCTH 00pa3oBaTeIbHOTO mporiecca (YTBEepKAEHBI 3aMmecTtuTeneM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KimumoBbeiM ot 08.04.2014 Ne AK-44/058H)

Ycerap ®T'EOY BO PXTY um. JI.U. Menneneena;

IMonoxenne o HoBomockoBckom unctutyte (hmmmane) PXTY um. JI.M. Menneneesa.

JlokanbHbie HOpMaTHBHBIC akThl HoBOMOCKOBCKOro nHCTUTYTA (prmmana) PXTY um. JI.1. Menneneena.

IlonoxeHne o TOpsAKE OpraHM3alldM M OCYIIECTBJICHHS 00pa30BaTENbHOM JEATEIBHOCTH IO
00pa3oBaTeNbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHuUs - MporpaMMam OakajaBpHara, MporpaMMmaM CHEeLUaIUTeTa,
nporpamMMaM marucrparypsl B HU PXTY um. JI.1. Menaeneesa, npuHaTeIM pemieHuemM Ydenoro coeta HU PXTY
mMm. JI.1. Menneneena ot 30.10.2019;

[Tonoxenuss 00 31eKTPOHHOH HMH(POPMAIMOHHO-00pa3oBaTenbHOM cpexe HOBOMOCKOBCKOTO WHCTHTYTA
(punmmana) degeparbHOrO TOCYIAPCTBEHHOTO OIOKETHOTO OOpa30BATENEHOTO YUPEKACHHUS BBICIIETO OOpa30BaHUS
«Poccuiicknii XUMHKO-TEXHOJIOrHueckuil yausepcuteT umenu J1.11. MenaeneeBa»

OcHoBHas mpodeccroHanbHas oOpa3oBaTenbHas mporpamma (manmee — [Iporpamma, OITOII) cocraBieHa B
COOTBETCTBMM ¢ TpeOoBaHusMu DexepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTElIbHOTO CTAaHAApTa  BBICIIETO
obpaszoBanusi (ypoBeHb OakanaBpuaTa) 1o HampasieHuto moArotoBku 18.03.01 Xumudeckas TEXHOJIOTHSA,
yrBepxkaeHHoro npukazom MUHUCTEPCTBO HAYKHU 1 BBICIHEI'O OBPA30BAHMUS Poccwuiickoit denepaunu ot
ot 7 asrycta 2020 r. Ne 922 (3apeructpupoBano B Munrtocte Poccun 19 asrycra 2020 r. N 59336) (®I'OC BO),
pexomMeHaanusaMu YdyebHo-metoauueckoir komuccun HU PXTY um. J[.M. MenzaeneeBa W HaKOIUICHHBIM OIBITOM
npernojiaBaHusl JUCUUILIMHBL  Kadeapoit «TeXHOJOrMM HEOpraHMYeCKHX, KEePaMHUYECKHX, JIEKTPOXUMHYECKUX
npomsBogacTey HUW PXTY wum. JI.MI. Menneneera (manee — WucturyTt). IlporpamMma paccunraHa Ha H3ydeHHE
JUCLUILIMHBL B TeUueHHe 1 cemectpa.

KonTpons ycneBaeMocTu cTyI€HTOB BeI€TCs 110 NPUHATON B IHCTUTYTE cucteMe.

Pabouast mporpamma JUCHMIUIMHBI MOXKET OBITH pEali30BaHa C IPUMEHEHHEM 3JIEKTPOHHOTO OOYy4eHHs
JMCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH MTOJHOCTHIO MIIM YaCTUYHO.

2. IEJIb Y 3AJIAYA OCBOEHHW A YUEBHOM IUCHUITIIAHBI

MPOTEKAONNX B HUX NPOIECCOB HA OCHOBE METOJOB MaTeMAaTHYECKOTO MOJEIMPOBAHUS; U3yUYCHHE OCHOBHBIX
3aKOHOMEPHOCTEH XMMUYECKHX IPOIECCOB, MPOTEKAIONINX B PEAKIMOHHBIX allllapaTax, H OCHOB TEOPHH XMUMHYECKHUX
PEaKTOpoB, pacCMaTPUBAIOTCSI OCHOBHBIC METO/IBI M IPHEMBI MTOBBIIEHUS 3()(HEeKTUBHOCTH UX pabOoTEHI.

3aoauu oucyuniunol:

— O3HAaKOMJICHHE CTYACHTOB C XMMHYECKHM PEaKTOPOM M MPOTEKAONMMH B HEM IpoIleccaMH, T.. OOIIHi
aHaATM3 H3y4aeMoro O0BeKTa, ero KIACCH(PHUKAIMsi W BBIACICHWE 4YACTHBIX SBICHHH IS WX TOCIEYIOIIEero
paccMOTpEHHs B Kypce;

— M3y4YeHHEe XMMUYECKHX U TEINIOOOMEHHBIX IPOLECCOB, MPOTEKAIOMINX B XUMUYECKUX PEaKTOPax, BBIOOp THIA
peaxkTopa NPUMEHHUTENBHO K KOHKPETHOMY TEXHOJIOIMYECKOMY MPOLECCY;

MPOAEMOHCTPUPOBATh IPUMEHEHHE U3YUEHHBIX METOI0B K KOHKPETHBIM 3a7a4aM.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII



Jucnumummza B1.B.06 «Xumuueckue peakTopbl» OTHOCHTCS K BapuaTWBHOM uactm Onoka | JlucnumimHe!
(Momynu). [ucummniiHa 6a3upyeTcst Ha Kypcax IHMKIOB €CTECTBEHHOHAYYHBIX M 00LIETTPOECCHOHANBHBIX IUCIUILIIH:
«O0mas 1 HeopraHuueckas XUMusD», «Puznkay, «O0IIas XUMUYECKast TEXHOJIOTHS».

4. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA JUCIIUATIJINHBI
W3yyeHne IUCLUILIMHBI HAmpaBjeHO Ha NPHOOPETEHHE CIEAYIOIMX KOMIETeHHHH W HHINKATOPOB MX

JOCTHIKCHU

Koa m HanMeHOBaHHE KOMIIETEH UM

Kox m HamMeHOBaHMe HHIMKATOPOB JOCTHKEHUMH
KOMIIeTeHIM i

MK-2 K-2.2

Crocoben moI0upars, HACTpaWBaTh, CriocobeH 00OCHOBBIBaTH M TIPHHAMATH TEXHUYECKUE
00CITy>KMBATh, TOTOBHTb K PEMOHTY, | pelIeHHsi NPU BHIOOPE TEXHOJOTHYECKUX OINepaldil B XOIe
9KCIUTyaTHpOBaTh,  yCTPAHATH  OTKIOHEHHS OT | pa3pabOTKM  TEXHOJOTMYECKUX  IPOLECCOB,  yUHUTHIBATDH
PErTIaMEeHTHBIX ~ PEKMMOB ~ pabOTBl ~ OCHOBHOE | DKOJOTMYECKHE  IOCHCICTBUS  NPUMEHEHHS  KOHKPETHBIX
TEXHOJIOTHYECKOe  O0OpYZOBaHHE C  YYETOM | TEXHOJIOTHI U TEXHHYECKHUX CPE/ICTB.
TpeOOBaHUI TEXHUYECKOW JIOKYMEHTALIUH.

NK-4 MK-4.1

I'otos MIPUMEHATH udpossie HemoHcTpupyeT TOTOBHOCTh HCIIO0JIB30BaTh
I/IH(i)OpMaI_[I/IOHHI)Ie TCXHOJIOTHHU JUIA peuieHusA HpO(beCCI/IOHaIH)HI)Ie MaKCThl TMPUKIAJHBIX TIPOTpaMM  IJIs
TEXHOJIOTMUECKHX 337ad B Npo(ecCHOHANBHOI | TEXHOJOTHYECKHX pacyETOB U MPOSKTUPOBAHHUSL.
obnactu. MK-4.2

Hcnonp3yeT cereBble KOMIBIOTEPHBIE TEXHOJOTHU IS
noxydeHuss uHpopManmu B cdepe cBoelt mpodeccrnoHanbHON
JIeATeIbHOCTH.

MK-4.3
CoOnromaer OCHOBHBIE TpeOoBaHWs HH(POPMAITMOHHON
0e30MacHOCTH  HpPU  pelIeHHHd  NpOo(EecCHOHAIBHBIX U

IMPUKJIAOHBIX 3a1a4

B pesynbraTe chopMHUPOBAHHOCTH KOMIICTCHIIUH CTYICHT JOJKCH:

3namep:

OCHOBBI TEOPUH XMMHUYECKHX PEAKTOPOB, METOAMKY BHIOOpA peakTopa M pacyera Mmpolecca B HEM, OCHOBHBIC
peaKHI/IOHHI)Ie npoueccm nu peaKTOpLI XI/IMI/IquKOﬁ nu He(bTeXI/IMH‘IeCKOﬁ TCXHOJIOTUH, OCHOBHBIC THIIbI peaKTOpOB,
MPUMEHSIEMBIE JIs1 peain3alii KOHKPETHOTO TEXHOJOTHUECKOTO TpoIiecca, anmnaparypHoe ohopMIeHHE IPOU3BO/ICTB,
B 3aBUCHMOCTHU OT HCIIOJB3YEMOU TEXHOIIOTHIECKON CXEMBI, COCOOBI YTHIU3AINH TBEPABIX, KUAKHX U ra3000pa3HBIX
OTXO0JI0B, 00pa3yrOINXCcs Ha KOHKPETHON CTaIHH POU3BOCTBA.

Ymemn:

MPOM3BOIUTh BHIOOp THMA peakTopa K KOHKPETHOMY XHMHKO-TEXHOJIOTHYECKOMY TIPOIECCY, OIPENeNATh
mapaMeTphsl HamIydlllell OpraHW3alHdd Mpolecca B XHMHYECKOM PEAaKTOPe; OCYIIECTBIATH MOAOOP XHMHUYECKOTO
peakTopa MmoJa KOHKPETHBIA THUI PeaKInH, MPOXOAIICH B ammapaTe, pacCUUTHIBATh MaTEePHAIbHO-TEIDIOBBIC OaNaHCHI
PEaKToOpoOB, aHANM3UPOBATh MPUYMHBI HAPYIICHUS HOPMAIBHOTO TEXHOJIOTMYECKOTO PEXHMMa, OCYLIECTBIATH MOI00D
KaTaJIn3aTOPOB JIJIs1 KOHKPETHOTO TUIIA PEaKTOpa M XMMUYECKOTO MpoIecca.

Bnaoemes:

METOZaMH pacyeTa u aHaIHM3a MIPOIECCOB B XUMHUUECKUX PEAKTOPaX, METOIMKOM OMPEICICHHS TEXHOJIOTHUECKUX
MoKa3aTeiel, MeToJgaMu BbIOOpa XMMHYECKHX PpEakTOPOB; METOJMKAMH IOJ00pa XHUMHYECKOT'0 peakTopa st
KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOT0 MpOIlecca, B 3aBUCHMOCTH OT THIIA MPOTCKAIOIICH B ammapaTe XUMHYECKOH
PEaKIMU C YIETOM IKOJOTHYECKIX HOPMATHBOB U TEXHUYECKHX PETIAMEHTOB B O0JIACTH XHMUYECKOTO IMPOU3BOICTBA.

5. OBBEM JUCHUIIJIUHBI U BUJIbI OBPA30OBATEJILHOI'O ITPOLECCA
KonrakrHas pabota ayautopHas 8,3 vac., U3 HHX: JIeKIHOHHbIE 4 yac, naboparopusie 4 yac. CaMoCTOsATEIbHAS
pabora cryaenta 127 yac. @opma MPOMEKYTOUHOTO KOHTPOJS: dKk3ameH. JluciumiannHa usydaercs Ha 4 kypce B 8
cemecrtpe.
Cemecmp 8

Bun yae6HO# paboTh O6bem

3.€C. akazn. 4.




OObm1ast TpyZ0EeMKOCTh TUCIIAILTHHBI 4 144
KonTtakTHas padoTa - ayTUTOPHbIE 3aHATHA: 0,23 8,3
Jlexmn 4
B TOM YHCIIE B OpPME MPAKTHICCKOH MOATOTOBKH - -
Jlabopatopusie pabotsl (JIP) 4
B TOM YHCJIC B JOPME MPAKTUICCKOI IMOITOTOBKH - -
CamocrosiTe1bHasi padoTa 3,53 127
CaMOCTOATEHOE H3ydeHHE Pa3eNIoB JUCIIHIITHHE] 91
TToaroToBKa K 1a00PATOPHBIM 3aHATHIM 36
®DopMbI KOHTPOJIS:
Okzamen
JK3aMeH 0,24 8,7
KonTakTHas paboTa - MpOMEXKYTOYHAS ATTECTAIIHS 0,3
[oxroroBka k sK3aMeHY 8,7
6. COIEP’ KAHUE JTUCHUITJIMHbI
6.1. Pa3geanl AMCHMIIMHEI 1 BUABI 3AHATHIA:
JIa0.
HanmenoBaHue TeMsl (pazaena) Jlexru CPC Bcero
Ne paznena 3aHITHS
IUCIUILIAHBI qac. qac. yac.
qac.
1 Tema 1. Beenenue 0,2 - 7 7,2
Tewma 2. MonenupoBanue
2 XMUMHUUYECKHX PEaKTOPOB U 0,8 2 30 32,8
MIPOIIECCOB B HUX
Tema 3. MacconepeHoc B
3 p 1 1 30 32
XIMHYECKHUX peaKkTopax
Tema 4. TemtonepeHoc B
4 P 1 1 30 32
XIMHYECKHUX peakTopax
Tema 5. IIpoMbliIeHHBIE
5 P 1 - 30 31
XIMHYECKHE PEaKTOPHI
Koncynpranuu
6 Y R - - 0,3
7 [ToaroToBka K sK3aMeHaM - - 35,7
Bceero 4 4 127 144
6.2. Copep:xanue pa3aes0B JUCHHILINHBI
HaumeHnoBaH
He  pasmeia Conep:xanue paszaeia
JUCIUIIIHHBI
OmnpenesieHne ¥ Ha3HAYECHHE XHMHUYECKOIO peEakTopa. PeakTopbl B XHUMHYECKHX U
HEXHMHUYCCKUX OTPACIsIX MPOMBIIUICHHOCTH. (O030p THIOB XHMHYECKHX pPEaKTOPOB, WX
Beenenune CTPYKTYPHBIC 3JIEMEHTHI (PCaKIMOHHBIA 3JIEMEHT, YCTPOWCTBA BBOAA M BBIBOJA, CMEIICHHS,
pasfencHus M PaclpeesieHUs] MOTOKOB, TEIUNTIOOOMEHHBIC 3JEMEHTHI), OCHOBHBIC MPOIECCHI U
SIBJICHHS B HHX.
Monenu- 2.1. ®usnveckoe U MaTeMaTHIeCKOe MOJICITHPOBAHUE, ONPEICIICHIE U OCHOBHBIC TIOHITHS, UX
poBaHue MECTO B HH)XCHEPHO-XMMUYCCKHUX HCCIICIOBAHMIX U pa3paboTKax.




XUMHUYCCKUX
PCaKTOpPOB
IMpo1EeCCoB
HHUX

u
B

Hepapxunudeckasi CTpYKTYpa MaTeMaTHYeCKOil MOJIEIH IIpoLiecca B peakTope

Cucremaruzanusi TPOLECCOB B XUMHYECKOM pEaKTope Mo Macmraly WX MNpOTEKaHHMS:
XMMHUYECKas PeakIys, XAMUYECKUH MpoLecc B AJIEMEHTapHOM 00beMe, IIPOLIECCH B PEaKIIMOHHOM
9JIEMEHTE U B PEaKTOPE B 1I€JIOM, - HX B3aUMOCBSI3b U HEepapXHUecKasi CTpyKTypa MaTeMaTHIeCKON
MOJIETIHM TIpoliecca B peakTope. [IpuMepsl CHCTEMBI IPOLIECCOB B PA3IMYHBIX BHIAX XMMUYECKHX
PeaKkTopoB.

2.2. Knaccudukanus peakTopoB IO Ppa3lIUYHBIM HPHU3HAKAM: CTPYKTYpa
MOTOKOB ( PEAaKTOpBl C PEeXMMaMU CMEIICHUS W BBITECHEHUS), OpraHU3amus INpoIecca BO
BpeMEHH  (PEakTOphl  ITIEPHOJUYECKHE,  HENPEpHIBHBIC,  MOIYHEPHOIUYECKHUE),yCIOBUS
TeIIooOMeHa (peakTopbl aguabaTHYecKue, W30TePMHUYECKHE, C YAaCTHYHBIM TEIUIOOOMEHOM),
XapakTep M3MEHEHHs MapaMeTpoB Mpolecca BO BPEMEHH (CTalMOHAPHBIA M HECTAIIMOHAPHBIN
pPEeXMM), BHJ XHMHUYECKOTO Tpolecca (peakTopsl Ui TOMOTEHHBIX W TETCpPOTCHHBIX,
KaTaJTUTHYECKUX U HEKaTAIUTHYECKUX IIPOIECCOB), KOHCTPYKTHBHBIE XapaKTEPHCTHKH
(eMKOCTHBIE, KOJIOHHBIE, PEaKTOPHI-TEINIO0OMEHHHUKH, PEAKTOPHI TUIA TIEYH U IP.).

OO0ocHOBaHHME W TOCTPOCHHE MaTeMaTHYEeCKUX MOEIH MpPOIecca B PEaKTopax pa3iMyHOTo
TUIIa KaK CHUCTEMbl YpaBHEHMH MaTEpPHaIbHOIO M TEIUIOBOTO OalaHCOB Ha OCHOBE JAaHHBIX O
CTPYKTYpE€ NOTOKa, XUMHNUYCCKUX MPEBpALICHUAX, SABJICHUAX MEPEHOCA TCIJIa W BCIIECTBA U HUX
B3aUMOJCICTBUMU.

MaTe€prUaJIbHbIX

Macco-
TepeHoc
XUMHYECKUX
peakTopax

B

3.1. OcHOBEHI pacueTa mpoliecca B peaktope. MatepuasbHbIi OalaHC XUMHUYECKOTO PEaKTopa U
€ro peIIeHHEe Ui PEaKTOPOB C Pa3IMYHON CTPYKTypOoHW IMOTOKa (WIealbHOE CMEUICHHE U
BEITCCHCHHE) TIPH PA3TUIHON CTAIIMOHAPHOCTH PEKMMA (TIPOTOYHBIN U IEPHOTUICCKHUI).

3.2. CpaBHeHHE YPPEKTHBHOCTH PaOOTHI PEAKTOPOB HICATHFHOTO CMEIICHHS U BRITECHEHHUS T10
MIPOM3BOIUTEIHHOCTH , BBIXOY MPOIYKTA, CEIEKTUBHOCTH.

3.3. Kackaj peakTopoB U/1€aJIbHOTO CMELIEHHUS.

3.4. TIpotiecchl B peakTopax ¢ MEPeHOCOM BEIIECTBA, OTIUYHBIM OT HEAIBHOTO CMEIIECHUS U
BBITECHEHHs. MoOJenu peanbHbIX PEaKTOPOB. OKCIEPHUMEHTAIBHOE ONpeAeTICHUE CTPYKTYpHI
MIOTOKA B_PEANbHOM peakTope (CTyNeHYaThI U UMITYIbCHBIA METO/BI).

Tenno-
MepeHoc
XUMHYECKHUX
peakropax

B

4.1. Opranuzanus TEIUIOBBIX TTOTOKOB U PEKUMOB B XUMUYECKUX peakTopax. Pacmnpenenenue
TeMIIepaTypbl U KOHIIEHTpAaluil (CTENEHM NPEBpAIleHUs) B PEaKTOpe B PEXHUMax HACAIbHOTO
CMEIIEHNS U BBITECHEHUS, anabaTHIeCKOM U C TEII00OMEHOM.

4.2. TemoBoil 6amaHC XMMHUYECKOTO PEKTOpa M €ro peuieHue Ui Pa3IHYHBIX XUMHYECKUX
npoueccoB (00paTUMBIX U HEOOPATUMBIX, K30~ U SHJIOTEPMHUYECKNX) B 3aBUCHMOCTH OT PEKHMa
paboTsl. CBA3b TeMIEpaTypsl M CTEICHHU NTPEBPAIIECHHS B a{1a0aTHIECKOM IIPOIIecce.

4.3. TeroBasi yCTOMYMBOCTh XUMHUYECKUX PEAKTOPOB.

4.4. OnTuMu3ays XUMHIECKOT0 Tpoliecca B PEaKTOpe B 3aBUCHMOCTH OT THIIA PEaKIHH.

IIpompir-
JICHHBIE
XUMHYECKHE
peaKTophI

5.1.KOHCTpYKIMU MPOMBIIUICHHBIX PEaKTOPOB UL MPOBEACHUS TOMOTEHHBIX IPOIECCOB (B
ra30BOH HITH XKHUIKOH daze).

5.2. KoHCTpYKIIMM NPOMBIIUIEHHBIX PEAKTOPOB JJIsl NPOBEJCHUSI T'€TEPOreHHBIX MPOLIECCOB
(anst cucteM ra3-KuIKoCTh, ra3-TBEPAOE, KUAKOCTb—TBEPIOE U JP.)
5.3. KOHCTpyKIMHM TNPOMBIIUICHHBIX  PEaKTOPOB  UIs

KaTaJIUTHYECKUX MPOIIECCOB.

MpOBEACHUA re€TEpOrcHHO-

7. MPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS
7.1. TlpakTH4YecKue 3aHATUS
He npenycmorpenst

7.2. JlaGopaTopHbIe 3aHATHS

BrimonHenne 1a0OpaTOpPHOrO MPAKTHKyMa CIIOCOOCTBYET 3aKpelyieHHI0O Y4eOHOro Marepuala,

n3ydqaeMoro B

JICIUTUIAHE, TO3BOJISICT OCBOUTH METOJIBI IKCIIEPHMEHTAIBHBIX HCCIICAOBAHUMA, TEXHHUKY JTA00PaTOPHBIX paboT, METOABI
KOHTPOJISI HICXOJTHOTO ChIPbs, OJYNPOAYKTOB, MPOILYKTOB U OTXOA0B IPOU3BOICTB.
JlabopaTopHbie paGoThl U pa3jieibl, KOTOPble OHH 0XBATHIBAKOT

Tpyno- ®opma
Ne Ne pazpena Py p
HaumeHoBaHue J1a00paTOPHBIX PadoT e€MKOCTh KOHTPOJISt
n/n JAUCHUTIIHHBI
yac.
1. 2,3,4 PeakTop naeaqsHOTO CMENICHHS HEPEPHIBHOTO 2 Oruer.
IEeHCTBUS «3ammra»




2. 2,3,4 Peaxrtop UeabHOTO CMeIIeHus 2 Oruer.
IEPUOIUUECKOTO AeiicTBUS «3amura»

Uroro 4

8. CAMOCTOSTEJIbHAS PABOTA

CamocrosiTenbHass paboTa TPOBOJWTCS C LENBIO OCBOSHMS 3HAHUH M yMEHMH IO AMCHMIUINHE U
Ipe/lyCMaTpPHBaeT:

- O3HaKOMJICHHE M MpopabOTKy PEKOMEHIOBAaHHOW M JIpyro NOCTYIHOW JIMTEpaTyphl, pabdOTy C BJIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMAMHU;

- cOop u 00paboTKa MaTepHAIOB sl HAIIMCAHUS KOHTPOJIBHOU PabOTHI;

- TOIrOTOBKY K CAaye SK3aMeHa IO JHUCIUIUIHHE.

[lnaHupoBaHne BpeMEHH HA CaMOCTOSTENBHYIO paboTy, HEOOXOAMMOrO Ha H3y4YeHHEe IHCIUIUIMHBL,
CTyJEHTaM HaJ0 OCYIIECTBIIITH Ha BECh NEPHON HM3YyUYCHHs, NpeaycMaTpuBas IPH 3TOM DETYJISpPHOE IMOBTOPSHHUE
npoiigenHoro marepuaina. [Ipu paboTe ¢ MCTOYHHUKAMU PEKOMEHIYETCSI COCTABIISATh KPAaTKU KOHCIIEKT Marepuana, ¢
00s13aTenbHBIM (PUKCHpOBaHHEM OHONIMOrpapUIECKUX JaHHBIX HCTOYHHKA.

9. OHEHOYHBIE MATEPHUAJIbI
OLeHoYHbIe MaTepyanbl MPE/CTABICHB! B BUIE OTICIBHOTO JNOKyMeHTa — POHIA OLEHOYHBIX CPE/CTB, SBILIOLIEIOCsT
HEOThEMJIEMOH! YacThI0 pabodei porpaMMbl JUCIHTUIHHBL.

10. METOAUYECKHE YKA3AHUS IO OCBOEHUIO JUCHUIIJINHBI

Opraamsanust 00pa3oBaTEIHHOTO MpOIecca perjJaMeHTHpPYeTcs YYeOHBIM IUIAHOM W paclHCaHHEeM yYeOHBIX
3aHATHH. S3BIK 00y4eHns (IpenogaBaHus) — pycckuil. [ Bcex BUIOB ayIUTOPHBIX 3aHATHHA «9ac) YCTaHABIMBACTCS
MIPOJOJDKUTEIBHOCTEIO 45 MUHYT. 3aueTHast €UHHIA COCTABISIET 27 aCTPOHOMHYECKUX YacoB WM 36 akaJeMUYECKUX
gac. Yepes kaxaple 45 MUH KOHTaKTHOW pabOTHI JieaeTcs MepephlB MPOIOIDKUTEIFHOCTRIO 5 MUH, a TOCe ABYX 4ac
KOHTaKTHOH paboTHI AeNaeTcs MepephlB MPOAOIIKUTENBHOCTEI0 10 MUH.

CereBas (opma peanuzaiuyu mporpaMmbl JUCLHUILIMHB HE UCTIONIb3YETCS.

OOyuaronuiicsi UMeeT MpaBo Ha 3a4eT pe3ysIbTaroB OOy4YeHHs MO JMCLMIUIMHE, €CIM OHa OCBOEHa MM IIpH
MOJIyYeHHUH CPEeIHEero npogecCHOHaIbHOr0 00pa3oBaHus M (WJIM) BBICIIETO0 0Opa3oBaHUs, a TAK)KE NOMOJHUTEIBHOIO
obpazoBanus (Mpu HATMYKHK) (J1ajee - 3a4eT pe3yIbTaToB 00y4eHNs1). 3aUTeHHbIE PE3YIbTaThl 00YUSHHS YIUTHIBAIOTCS B
Ka4yecTBE Pe3yJIbTaTOB IPOMEKYTOYHOH aTTecTalli B yCTAaHOBICHHOM B IHCTUTYTe mopske.

10.1. O6pa3oBaTeabHbIe TEXHOJOTHI

OO0pa3oBaTeNbHBIN TPOLIECC MPH OCBOCHUW TUCIMIDIMHBEI OCHOBBIBAETCS HA WCIIONB30BAHUU TPAIUIIOHHBIX,
WHHOBAIIMOHHBIX ¥ HH(QOPMAIIMOHHBIX 00pa30BaTeNbHEIX TeXHONMOTHH. Bo3MmokHa peanmsanus OIIOII ¢ npuMeHeHHEM
JJEKTPOHHOTO OOyYeHHUs W JHCTaHIIMOHHBIX O0O0pa30BaTENFHBIX TEXHOJOTHHA. TpaauIMOHHBIE 0O0pa3oBaTENbHEIC
TEXHOJIOTHH TIPEICTaBJICHBl JIEKIUSAMH ¥ CEMHHApPCKUMH (NMPaKTUYeCKUMH) 3aHATHAMHU. IHHOBaIlmMoOHHEBIE
o0pa3oBaTeNbHBIC TEXHOJIOTUH MCHOJB3YIOTCA B BHJAE NMPUMEHEHHUS aKTHBHBIX M WHTEPAaKTHUBHBIX ()OPM MPOBEICHHUS
3ansTuil. MH(opmanmonHble 00pa3oBaTesbHbIE TEXHOJOIMH PEaM3YIOTCS IIyTeM AaKTUBH3AaLUHM CaMOCTOSTEIbHOM
paboOThI CTYACHTOB B HH(POPMALMOHHON 00pa3oBareibHOM cpene. [Ipu nmpoBeaeHNH yUeOHBIX 3aHATHI 00eCIeunBacTCs
pa3BuTHE Yy OOYdYaIOIIMXCS HABBIKOB KOMaHIHONH palOOThI, MEXINYHOCTHOM KOMMYHMKALIMH, HPUHATHA PpeIICHUl,
JUAEPCKUX KauecTB (BKIIFOUAsl IPOBEICHHE HHTEPAKTHBHBIX JICKIINH, TPYIIOBBIX JUCKYCCHiT).

10.2. Jlekuuu

JIeKIMOHHEBIN Kypc TPEArnojiaracT CHCTEMATH3HPOBAHHOE H3JI0KCHHE OCHOBHBIX BOIPOCOB COJCPKAHHS
JUCTIATUTAHBIL.

Ha niepBoii nekimu nekTop 00s3aH MpeaynpeaIuTh CTYACHTOB, IPIMEHUTEIHHO K KaKOMY 0a30BOMY YUCOHUKY
(yueOHuKaM, yueOHBIM TIOCOOMSIM) OyIeT IpOYHTaH Kypc.

JlekumoHHBIH Kypc oOecrieunBaeT OoJjiee TIIyO00KOe MOHNMAaHUE Y4eOHbBIX BOMPOCOB MIPU 3HAYUTEIILHO MEHbLISH
3aTpare BpEMEHH, YeM 3TO TPeOyeTCs! CPeJHECTATHCTHYECKOMY CTYJICHTY Ha CaMOCTOSITEIbHOE H3yUeHHEe MaTepHaa.

10.3. JIaGopaTopHbie padoThI

JlaGopaTopHBIN MPaKTUKyM HAYWHAETCS C 03HAKOMJICHHUS C TEXHUKOHW OE€30MTaCHOCTH.

ITo xaxmoit mabopaTopHoil pabore CTyAeHT odopMiIgeT NHCBMEHHBIM oT4yeT. Tekymuii KOHTpOJIb Ha
nmabopaTopHBIX paboTax MPOBOAWTCS B BHAE YCTHBIX OINPOCOB — «3aIIMTa» IO HUTOTaM JabopaTOpHBIX padoT.
OrnennBaeTcs X0 J1a00paTOPHBIX paboT, JOCTUTHYTHIE PE3yJIbTAThl, KAYeCTBO O(OPMIICHHE OTYeTa, CBOCBPEMEHHOCTD
CHaYm.

10.4. CamocTosiTesibHast paboTa CTyIeHTA

Jiis ycnenmHoro ycBOEHHsI TUCLUILIMHBI HEOOXOJMMO HE TOJIBKO IOCEIIATh ayJANTOPHBIE 3aHATHS, HO U BECTH



AKTUBHYIO CAMOCTOSTEIbHYI0 paboTy. [Ipu caMocTosITeNnbHOM MpopaboTKe Kypca 00yJaroImuecst JOMKHBIL:
- MOBTOPUTHh 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATHU MaTepual M JONOJHUTh €ro ¢ Y4YeToM
PEKOMEH/I0BaHHOM MO TAHHOM TeMe JIUTePaTypPhl;
- M3YYUTh PEKOMEHOBAaHHYIO OCHOBHYIO M JOTIOJHHUTEIBHYIO JUTEPATypy, COCTABIISATh TE3UCHI, aHHOTAI[UU U
KOHCIICKThI Han0O0JIce BaYKHBIX MOMEHTOB;
- CaMOCTOSITENTFHO BBIITOJIHUTH KOHTPOJIBHYIO paboTy;
- MCIIONIB30BaTh I CAMOIIPOBEPKH MaTepHajia OIICHOYHBIE CPEACTBA.

10.5. KonTpoabHas padora

KontponsHass pabora — WHANBHOyaJdbHAas MHUCHMEHHAs, CaMOCTOSTENBGHO BBIIOJHEHHas, paborta
00yuJaromerocs, Mpernoiaranas aHalu3 W3JI0KCHUS B HAYYHBIX M JPYTUX HCTOYHUKAX OINPEICICHHONW HaydHOU
MpoOJIEMBI WK BOTIPOca (MUIIETCS COTIACHO TEME WHAUBUIYATBHOTO 33 JaHMs)

OOBIYHO MIMEET CTaHIAPTHYIO CTPYKTYpPY: THUTYJIBHBIA JIUCT, COAEp)KaHUE, BBEACHUE, OCHOBHOE COICpIKaHUE
TEMBI, 3aKJII0UEHNE, CIIUCOK MCMIOIb30BaHHBIX UCTOYHUKOB, IPUIIOKECHHUS.

O1eHUBaeTCS OPUTHHATBHOCTD, CHCTEMHOCTh U3JIaraeMOro MaTepHaia, JIOTHKA U3JI0KCHHUS U yOeAUTSILHOCTh
apryMeHTallH, OJIHOTA HCIOJIh30BAHHBIX HCTOYHUKOB, 0(OPMIIEHHE, CBOEBPEMEHHOCTh CPOKA CIAYH.

OrneHrUBaHUE KOHTPOJNBHOH pa0OTHl, HAMMCAHHOW COTJIACHO BapwaHTy (WHQpPy 3a4eTHOH KHIKKH),
OCYIIECTBJISICT MPETIOAaBaATENb MO CIEIYIONINM KPUTEPHSIM:

®  TIPaBIIHHOCTH BHITIOTHEHUS 3a1aHIIS,;

®  aKKypaTHOCTH B O()OPMIICHHH PaOOTHL;

®  HCIOJB30BAaHUE CIICIHATBHOMN TUTEPATYPHI,

®  CBOCBpPEMCHHAs ClIava BHITOIHEHHOTO 3aMaHus (YKa3bIBaeTCs IMPENoJaBaTeieM).

10.6. MeTonnyeckue peKOMeHIAIUH s MpenoaaBaTeeii

OcHOBHBIE IPUMHIHUIIBI 00y4YeHHS

1. lenp oOyueHUs] — pa3BUTh MBIIUICHUE, BBIPAOOTATh MUPOBO33PEHHE; TIO3HAKOMUTD C UJESIMU M METOJAaMH
HAYKW, HAYYUTh MPUMCHSTHh MPUHIMIBI U 3aKOHBI JUIsI PEHICHUS MPOCTHIX U HECTAHIAPTHBIX (HU3UKO-XUMHUYCCKHIX
3a/1a4.

2. OOyyeHHe JOJDKHO OPraHMYECKH COYETaThCs C BOCHHTaHHeM. HyKHO pa3BHBaTh B CTYNICHTaX BOJICBBIC
KagecTBa W TpynomoOme. HeHaBs3uMBO, K MeECTy NpPHUBUBATh JJIEMEHTHI KyJNbTYyphl TOBEICHWSA. B wacTHOCTH,
mpernoaBaTe’b JOJDKCH JHMYHBIM IPUMEPOM BOCIHTHIBATH B CTYICHTaX IyHKTYaJILHOCTh M YBaXKCHHE K UYKOMY
BpeMeHHU. HemomycTrMo npernogaBaHue 0JHOCEMECTPOBOH YIeOHOH NUCIUTUIMHBI IPEBPAIIaTh B TOAUTHOE.

3. OOyueHue [ODKHO OBITh HE MACCHBHBIM (COOOINMM CTYIEHTaM HEKOTOpPBbId 0o0beM HH(pOpMAINH,
pacckaxkeM, Kak pelIalTcs Te WM WHBIC 33[a4H), a aKTUBHBIM. Hy»XHO cTpouTh 00ydeHHe Tak, 4TOObl B OBIAJICHUN
MaTepHaJiOM OCHOBHYIO POJIb HTpaja MaMsTh JIOTHYECKasl, a He (JopMabHas. 3allOMHHAHKE JOJDKHO TOCTUTATHCS Yepes
ri1y0OKOe MOHUMAaHHE.

4. OHO U3 BaXHEHIIINX YCIOBHH yCIIEIIHOTO 00yUYeHH — YMEHHE OPraHU30BaTh paboTy CTyIEHTOB.

5. OTHOIIEHHE NpenoiaBaTeNs K CTyACHTaM JTOJDKHO HOCUTh XapakTep H00poxkenaTeIbHO TpeOOBaTeIbHOCTH.
st ctumynupoBaHusi pabOThl CTYACHTOB HY>KHO HCIOJB30BaTh MOOMIPEHUE, 0100pEHNE, TIOXBAIY, HO HE TOpPUIIAHUE
(mopuaHue MOKET IPUMEHSTHCS JIMIIb KaK UCKIroueHue). [Ipenogasareis J0KEH OBITh st CTYAEHTOB JOCTYITHBIM.

6. HeoOxommMm perymspHBIH KOHTPOJHh pPabOTHl CTYIOCHTOB. [IpaBMIIBHO TOCTABICHHBIH, OH IOMOTaeT WM
OpraHHU30BaTh CHCTEMATHICCKHE 3aHATHS, a IPEIOIaBaTEI0 JOCTHYh BRICOKHX PE3yJIbTaTOB B 00yUCHHH.

7. Baxwueime# 3amadeil mpemnojaBareieid, BEOYIIMX 3aHATHS MO JUCIHIDINHE, SBISCTCS BBHIPaOOTKA
CTYICHTOB OCO3HAHUS HEOOXOMUMOCTH W TIOJIC3HOCTH 3HAHWS NUCIHIUIMHBI KaK TEOPETUYECKOM M MPaKTHIECKOU
OCHOBBI JIJISI H3YYEHUS MPO(UITBHBIX TUCIHILIHH.

8. C nenbio Ooee 3 pekTHBHOTO YCBOCHUS CTYICHTAMH MaTepHaia JaHHON TUCIUTUIHHBI PEKOMEHIyEeTCs TIPU
MPOBEJICHUH JICKIIMOHHBIX, MPAKTHYECKUX M JIA0OPATOPHBIX 3aHITHA HCIOJIL30BaTh COBPEMEHHBIC TEXHHUYECKHE
cpenctBa OOydeHUWsS, a MMEHHO TNPE3CHTAllMU JIEKIMH, HATJSIIHbIE MOCOOMS B BHIE CXeM NPUOOPOB, AeTaied u
KOHCTPYKIWH PUOOPOB, KOMITBIOTEPHOE TECTUPOBAHUE.

9. JInst Gosee TIryOOKOTO W3YyYEHHs IMpeAMeTa W MOATOTOBKU Psifa BOMPOCOB (TEM) JUISI CAMOCTOSITEIHLHOTO
M3y4YeHHS IO paszjieiiaM JUCIHUIUIMHBI TPENoJIaBaTeNlb MPEAOCTABISIeT CTyAEeHTaM HEOOXOAMMYI0 HH(GOPMAIHI0 O
WCTIOJIb30BaHNN YI€OHO-METOAMYECKOTO OOecTieueH s : yIeOHuKaxX, yueOHbIX OCOOusIX, COOpHUKAX MPUMEPOB U 33134
W omucaHue 1abopaTOPHBIX paboT, HAMMYKUU MHTEpHET-pecypcoB.

10. IIpu npoBeneHUH aTTECTAMU CTYACHTOB Ba)KHO BCErJa IOMHUTH, YTO CUCTEMATHYHOCTh, OOBEKTUBHOCTH,
apryMEHTHPOBAHHOCTh — TJIABHbIE MPUHIIMIIBI, HA KOTOPBIX OCHOBaHbI KOHTPOJIb U OLEHKA 3HAHUN CTYIEHTOB. 3HAHUE
KPUTEPHEB OLICHKU 3HAHUW 0053aTEIBHO IS MPEIoIaBaTelis U CTYICHTA.

Opranusanus JeKIUOHHBIX 3aHATHI



Henp nexmuu — (GHOPMHUPOBAHUE y CTYACHTOB OPHUCHTUPOBOYHON OCHOBBI JUISl TIOCIICAYIOUIETO YCBOCHUS
MaTepHuajia METOJOM CaMOCTOSITEIbHOM paboThl. ColepKaHue JICKIIUH JODKHO OTBEYATH CIICAYIOIIAM JUAAKTUICCKUM
TpeOOBaHUSM:

- U3JI0KEHUE MaTepHualia OT MPOCTOro K CI0KHOMY, OT U3BECTHOTO K HEM3BECTHOMY;

- JIOTHYHOCTb, YETKOCTh U SICHOCTh B U3JIOKEHUHU MaTepHaa;

- BO3SMOXXHOCTb TPOOJIEMHOTO H3JIOKEHHUS, IUCKYCCHH, IHaliora C IeNbI0 AKTUBU3AIMH JIESTEIHHOCTH
CTYICHTOB;

- OIIopa CMBICTIOBOM YacTH JICKIINH Ha ITOIJIMHHBIC (DaKThI, COOBITHS, SIBIICHHS, CTATUCTHYECKIE JaHHBIC;

- TeCHasl CBsI3b TCOPETHYCCKHUX TIIOJIOKCHUH W BBIBOJOB C TPAKTHKOW M Oyaymiedl mpodeccrnoHambHOM
NESITeTPHOCTBIO CTYICHTOB.

[IperoaBaTens, YNTAOIINI JIEKIIMOHHBIE KYPCHI, TOJDKCH 3HATH CYNIECTBYIOMINE B TIEJarOTHIECKON IMPaKTHKE
BapUaHTHI JIEKIUNA, UX NUJAKTUYECKHE W BOCIHUTHIBAIOIINE BO3MOXKHOCTH, a TaKK€ MX MECTO B CTPYKType mpoiiecca
00yueHHS.

[lpu mpoBeneHWM aTTECTAIMM CTYACHTOB Ba)KHO BCErJa NMOMHHUTH, YTO CHCTEMATHYHOCTh, OOBEKTHBHOCTB,
apryMEHTHUPOBAHHOCTh — TJIABHbIE MPUHIIMIIBI, HA KOTOPBIX OCHOBaHBI KOHTPOJIb U OLIEHKA 3HAHUN CTYIEHTOB. 3HAHUE
KpPHUTEpPHEB OLIEHKH 3HaHUI1 0053aTeNbHO IS IPENOoAaBaTessl U CTYACHTA.

Opranusanus Ja60paToOpPHbIX 3aHATHI

OcBoeHHE CTYACHTOM JIAOOPaTOPHOTO MPAKTHKyMa — HEOOXOoAMMAas COCTaBHAas 4acTh PabOTHI CTyICHTa IPHU
OCBOCHHMHU JHUCHUIUTUHBL. KaXHpIil CTYIeHT 3a OMUH CeMeCTp MOJDKEH BBITIOIHHUTH 110 WHAWBHIyadbHOMY Tpaduky 4
1mabopaTOPHBIX pabOTHI, YKa3aHHBIX B «MapIIPYTHOMY JINCTE. MapIIpyTHEIHA JUCT COCTABISAET JEKTOP MOTOKA.

Bce cTyneHTsl mepen HadanoMm paboOTH B JTa0OpaTOpHUH MPOXOIAT MHCTPYKTaXK MO TEXHHUKE OE30MACHOCTH.
Kaxxmplif CTyeHT B CIIEIIUAFHOM JKypHAJe CTABUT CBOIO MOJIICH O TOM, YTO OH MPOCITYIIAT HHCTPYKTAaX IO TEXHUKE
6e3omacHocTH paboThl B 1a00paTOPHU U 00SI3YEeTCs BBITOJIHATD BCE ITYHKTHI HHCTPYKTaXa.

1. CTyzneHTHI He JOIYCKalOTCs K paboTe B 1abopaTopuy B BEpXHEH O/IeXK/E U ITPHU OTCYTCTBHH OEJIOro XanaTta.

2. CTyeHT JOoIMycKaeTcsl K BBIOTHEHUIO PaboThl TOJBKO TMOCTE «JIOMYyCKa», T.€. MPOBEPKHU IpernojaBaTesieM
TOTOBHOCTHU CTy/I€HTA.

3. CTyZieHT He I0MycKaeTcs K BBITOJHEHUIO pabOoThI, €CIIH:

a) OTCYTCTBYET JIAOOPAaTOPHbIH JKypHAI (MIPOTOKOI)

0) CTYICHT He 3HAaeT TEOpUH pabOTHI B paMKaX TEOPETHICCKOTO BBEACHUS B MPAKTUKyME U HE MPEICTABISIET, UYTO

U KaKUM METOJIOM OH OyJIeT H3MEepPSTh;

B) MMeeTcs 0oiee OJJHON HeCAaHHOW paHee BBITIOJTHEHHON paOoTHI.

4. CryneHtaMm, TpOIYCTHBIIMM 3aHATHA II0 YBAXKHTENBHBIM IPHYMHAM (MMEETCS JOMMyCK W3 JIeKaHaTa),
MPEJOCTAaBIICTCS BO3MOXKHOCTH €€ BBINOJNHEHHS BO BpeMs, yKa3aHHOE BeIyIIMM IperonaBaTeneMm. CTyaeHTam,
MPOIYCTHBIINM 3aHSTHS M0 HEYBOKUTEIHHBIM IIPUYUHAM, ITPEIOCTABISIETCS BO3MOKHOCTD €€ BHIITOIHCHHS B 3aUETHYIO
HEJIeTI0 Ha «IyOJIepCKOM» 3aHATHH BO BpeMsl yKa3aHHOE BEAyUIMM mpenoaaBaTeneM. CTyIeHTHI, Hy>KAAlolIuecs B
JIOTIOTHUTEIBHON TIOATOTOBKE, MOTYT BOCIIOJNB30BaThCcad yciayramMu LleHTpa AOMONHUTENBHOTO OOpa3oBaHHS H
npodeccnoHambHOM MOATOTOBKH.

5. B TeueHne 0AHOTO 3aHATHS IOIyCKaeTCs BRIIOTHEHNE HE Oosiee oHOH 1abopaTopHOil paboThI.

10.7. MeToanyecKkue yKa3aHus JUIsl CTYJI€HTOB

ITo moAroToBKE K JIEKIMOHHBIM 3aHATHIM

W3ydeHne MUCIMILIHHEL TPeOyeT CUCTEMAaTHIECKOTO U TIOCIIeI0BATEIFHOI'O HAKOIUICHASI TEOPSTUICCKUX 3HAHUM,
CJIEZIOBATENFHO, IIPOITYCKH OTICIBFHBIX TEM HE TI03BOJIAIOT TIYOOKO OCBOUTH mpeaMeT. CTyneHTaM HeoOXOaMOo:

1. [Tepexn kaxmoii JeKIMEH MPOCMaTPUBATh PabOUIyIO IPOTPAMMY TUCIIATUIHHEL,

2. [epen cnenyromieis geKkuei HEOOXOAUMO MIPOCMOTPETH IO KOHCIIEKTY MaTepUal IPeAbIAyIICH.

[pu 3aTpynHEHHUAX B BOCHPUSATHH MaTepHaja CIeAyeT OOPaTHUTHCA K OCHOBHBIM JIUTEPATYPHBIM HUCTOYHUKAM.
Ecmu paszobpatbcss B Marepuane HeE yHalnoch, HEOOXOAMMO OOpPaTHTHCSA K JIEKTOPY WIM K TMPEnoJaBaTelio Ha
MPaKTUYECKNX 3aHATHAX. He ocraBmsaiite «OeipIX MATEH» B OCBOSHHH MaTepHaia!

Ilo moaroToBKe K 1a00pPaTOPHOMY NPAKTUKYMY

1. OcBoeHne CcTyIeHTOM J1a0OpPaTOPHOTO MPaKTHKyMa — HE0OX0AUMasi COCTaBHAsI 9acTh pabOThI CTYAEHTA NpH
ocBoeHMH Kypca OOmIed XUMHYECKOW TeXHOJOTMH. KakKIblii CTyJIEHT 3a OJWH CEeMECTp JOJDKEH BBIMIOJHUTH TI0
MHIUBUAyATbHOMY Tpaduky 3 (ecinu crenyaibHO HE OTOBOPEHO) JIAOOPATOPHBIX padoT, YKa3aHHBIX B «MapIIPyTHOM
JIUCTE.

2. Kaxnplii CTyIeHT mepes HadyaloM CeMecTpa MOJIydaeT MOJHBINH KOMIUICKT JUTEPaTyphl - HA0Op y4eOHBIX
mocoOuii, B KOTOPBIX IOMEIICHBI OIHCAHUs JabOpaTOPHBIX padoT. WHCTpYKIHMHM MO 1a0OpaToOpHBIM padoTam,
OTCYTCTBYIOIIUM B YYEOHBIX TTOCOOUIX, UMEIOTCS B YUTAIHHOM 3alie OMOIHOTEKEe M B COOTBETCTBYIOIICH 1ab0paTopuu
Ha Kadeape M KaKIbIH CTYACHT MOXET IOJyYUTh €€ BO BPEMEHHOE IMoib3oBaHue. OmucaHne KaKIol J1abopaTopHOU
paboTHI COAEPIKUT JOCTATOYHO MPOPabOTaHHOE TEOPETUIECKOE BBEICHUE, OCHOBHBIC pacyeTHBIC (POPMYIIBI H POPMYIIBI
pacueTa TOTPEIIHOCTH, MOAPOOHOE omucaHWe TabopaTOPHON YCTAHOBKH, CIEHApWil NPOBEICHHS JabopaTOPHOI



paboThI, BUIBI TaOJIUI, Ui BHECEHHS B HUX PE3yJIbTaTOB W3MEPEHUH, KOHTPOJIbHBIE BOINPOCHI, AAIOIINE CTYICHTY
BO3MO>KHOCTbH OCYIIECTBUTh CAMOKOHTPOJIb YPOBHSI CBOEH ITOJITOTOBKH K padore.

3. CtyzeHT noImycKaeTcsi K BBIMOJHEHUIO pabOThI TOJBKO MOCIHE «IOIyCKa», T.€. MIPOBEPKH IIperoaBaTesieM
TOTOBHOCTH CTyJIeHTa. | OTOBHOCTH CTY/IEHTa K BBIIIOJHEHHUIO JJa00OPAaTOPHON pabOThI COCTOHT B CIEAYIOIEM:

a) B )KypHase (B KauecTBe ypHalla HCIIOJIb3yeTCsl 00111asi TeTpajib) UMEETCs OIMCaHUe TeKYIIeH J1adopaTopHOi
paboThl: Ha3BaHUE PabOTHI, TECOPETUIECKOE BBEJACHHE, CXeMa YCTaHOBKH, pabodne (GopMyisl B (GOpMYIHI A1 pacueTa
MOTPENIHOCTEH; TepedeHb MNpUOOpOB M TPHHAMLICKHOCTEH (TEXHHUYECKHE XapaKTCPUCTHKH 3allONHSIOTCS B
nmabopaTopun); epeyeHb 3aJaHnii | TaOIHIIBI TSI 3aITUCH PE3yITaTOB H3MEPEHUH;

0) 3HaHWE HKCIEPUMEHTA M TEOPUH JAaHHOH pabOTHI B paMKaxX ONUCAHHS PaOOTHI B MPAKTUKyMe U yueOHHKE,
yMeH#ne paboTaTh ¢ MpuOOpaMu, YCTAaHOBKAMH, 000pyIOBaHUEM;

B) 3HAHWE MpPaBWJI TEXHUKH OE30MACHOCTH TpH paboTre ¢ mpubopamu W 00OpYyHOBaHHEM, HCIIOIB3YEMBIM B
JTaHHO#1 paboTe.

CTyZ#eHT He ONyCKaeTCsl K BBIOJIHEHHIO PaOOTHI, €CIIH:

a) OTCYTCTBYET J1a00paTOPHBIN JKypHAI MM HE MOJTrOTOBJICH IPOTOKOJ,

0) CTYIEHT He 3HaeT TeOpHH PabOTHI B paMKaxX TEOPETHYECKOTO BBEJACHHUS B INPAKTHKyMe M HE HPEICTABIISET,
9TO U KaKUM METOJIOM OH OyIeT U3MepsTh;

B) OTCYTCTBYET O€JbIi XaaT.

4. CryneHraM, TPOIyCTHUBIIMM 3aHATHA [0 YB)KUTEIBHBIM NpUYMHAM (MMeeTCsl AOMyCK M3 JAeKaHara),
MPEIOCTABIISIETCS BO3MOXKHOCTD €€ BBINOJHEHUS BO BpeMs YKa3aHHOE BeAylIMM mnpenonaBaresieM. CTyaeHTaM,
MPOITYCTHBIINM 3aHATHS 110 HEYBAXXUTEIbHBIM MPUYMHAM, IIPEIOCTABISIETCSI BOSMOXXHOCTh €€ BBINOJIHEHUS B 3aUETHYIO
HEJIENI0 Ha «IyOJepcKOM» 3aHATHH BO BpEMs, yKa3aHHOE BEAyIIMM mpenoaaBaTeneM. CTyneHTHI, Hy)KAaroliuecs B
JIOTIONTHUTENEHON TIOATOTOBKE, MOTYT BOCIIONB30BaThCs yciyraMu lLleHTpa [ONONHHUTENBHOTO 00pa3oBaHUS W
npo¢heCCUOHATBHOM MOATOTOBKH.

5. B TeueHne 0HOTO 3aHATHS JAOIyCKaeTCs BHIIOJIHEHHE HE 0oJiee 0OJJHOH 1abopaTopHOil paboThI.

6. «3amura» 1ab0OpaTOPHOW PAaOOTHI MPOBOIMTCSA MPH HATHYMH OQPOPMICHHOTO MPOTOKOJA (3aIOJHCHBI
TaOJHIBI, BBIIOJHEHBI HEOOXOJUMBIE PAcyeThl, IOCTPOEHBI rPpaMKH, CJCIaHbl BHIBOJBI) IO BOIPOCAM, UMEIOIIMMCS B
Ka)10# 1abopaTopHoii pabore.

Pexomenanum no noAroToBKe KOHTPOJILHOI padoThI.

st 3a04HOM PopMBI 00yUCHHUS MPETyCMOTPEH MPOMEXXYTOUHBIH KOHTPOJIb B BUJE 3a4eTa B (popMe KOHTPOIHHOH
paboTsl. TemMaTHKa KOHTPOJIBHBIX PadOT MpeACTaBIeHa B paboyeil mporpamMmme.

KonrponbHas pabora - oxHa u3 (OpM CaMOCTOSTETBHONH HCCIIEIOBATENbCKOM paboTHl cTyneHTa. B mpomecce
paboTBHl  pacIIUpsieTcsl HAayYHO-TEOPETHUECKHH Kpyro3op IO U30paHHON TeMe, COBEPUICHCTBYIOTCS HaBBIKH
CaMOCTOSATENILHOTO U3YUYEHHsS JIUTEPATypHl U €€ aHAIN3.

Llenp HanmcaHWA KOHTPOJIBHOI pabOTHI COCTOMT B TOM, YTOOBI HAyYUTh CTYJECHTA IOJIb30BATHCS JIUTEPATYPOH,
MPUBHATL YMEHHE IOIMYJIAPHO U3/1araTh CJI0XXHBIE BOIPOCHI.

KoHTposbHas paboTa MOXKET UMETh CIEIYIOUIYI0 CTPYKTYPY: COJep)KaHUe, BBEICHUE, W3JI0KEHHUE OCHOBHOIO
COJZICPIKAHUSA TEMbI, 3aKJIIOUYCHUEC, CITUCOK HUCIOJIb30BaHHBIX HCTOYHUKOB.

Bri0op BapuaHTa /sl HAIIMCAHUST KOHTPOJIBHOW pabOoThI ONpeeNsieTcs 1o nocieaHei undpe mudpa cryaeHTa.
O06béM cormacoBbIBaeTcs ¢ npenojaBateneM (00braHo oT 10 10 15 crpanwm).

ITo pa6oTe c uTeparypoii

B paboueii mporpamMme ANCHUIUTMHBI PEACTABIICH CIIMCOK OCHOBHOM M JIOMIOJIHUTEIBHON JINTEPATYPBHI.

JIrobast hopmMa caMOCTOSTENBEHON PabOTHI CTyAEHTa (MOATOTOBKA K CEMHHAPCKOMY 3aHSATHIO, JIOKIagy W T.II.)
HAYMHACTCS C N3yYECHUS] COOTBETCTBYIONIEH JIUTEpaTyphl Kak B OMOIMOTEKE / 3JEKTPOHHO-OMOINOTEYHOH crcTeMe, Tak
u 1oma. M3ydyenne ykazaHHBIX HCTOYHUKOB PACIIMPSIET IPaHHIBI HOHUMaHHUS IIpeMeTa JUCIUIIINHBI.

[Ipn pabote c nmUTEpaTypol BBLIENAIOTCS CIEAyIoIMe BB 3amuceil. KoHcmekT — kpaTkas cxeMmaTHdeckas
3aImMCh OCHOBHOI'O COACpKaHUA HaquOﬁ pa6OTBI. I_[em)}o SABJIACTCA HE TNEPECIMUCBIBAHUE MMPOU3BCACHUA, a BBIABJICHUC
€r0 JIOTHUKH, CUCTCMBI 10KA3aTCJIIbCTB, OCHOBHBIX BBIBOJOB. XOpOIHI/Iﬁ KOHCIIEKT JOJIKECH COYCTATh IMOJHOTY MU3JIOKCHUA
¢ KparkocThio. L{uTaTa — TOYHOE BOCIPOM3BECHHE TEKCTA. 3aKIIOYAeTCsl B KaBbIYKH. TOYHO YKa3bIBaeTCsi CTPaHHUIIA
UCTOYHMKA. TE€3UCHI — KOHIICHTPHUPOBAHHOE U3JIOKECHUE OCHOBHBIX MOJI0KEHU I MIPOYUTAHHOI'O MaT€purasa. AHHOTaLU/IS{
— OYEHb KPAaTKOE M3JIOKEHUE COJAEp)KaHUs MPOYNUTAHHOH paboThl. Pestome — Hambosiee oOmIMEe BBHIBOJABI U TOJOKEHUS
pa6OTBI, €€ KOHIICTITYaJIbHBIC UTOTH.

10.8. OcobennocTn opraHu3anuy 00pPa3oBaTeILHOTO NMPOoIecca JUIsi HHBAJHAOB M JIMI ¢ OTPAHMYEHHBIMHA
BO3MOKHOCTSIMH 3/10POBbS

[Ipodeccopcko-nipenoaaBaTenbCcKuil COCTaB 3HAKOMHUTCS C IICHXOJIOT0-(DN3HUOIIOTHUYECKMMH OCOOEHHOCTSIMU
00ydJaromuxcsi MHBAIUAOB M JIMIl C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbsl, MHIAMBUAYaJIbHBIMH IPOTpaMMaMH
peabmwniuTanmy WHBIMAOB (npu Hanuuuu). [Ipn HEoOXOAMMOCTH OCYHIECTBISIETCS JONOJHHUTENbHAS MOAJEPIKKa
MperoJaBaHus CUXO0JIOTaMHt, COITHAIFHBIMHI PaOOTHUKAMHU, MTPOIIEAIINMHE MOTOTOBKY aCCHCTEHTAMH.

IIpeanonaraercst WCHONB30BATh COLMANBHO-AaKTUBHBIE M PE(ICKCHBHBIE METOIBI OOYYEHUs, TEXHOJIOTHH



COLIMOKYJIBTYPHOU pEaOHMIMTAIMK C IICTbI0 OKAa3aHUS IMOMOIIM B YCTAaHOBJICHUH IOJHOLCHHBIX MEKIMYHOCTHBIX
OTHOIICHUU C JPYTUMH CTYACHTAMH, CO3JaHHHA KOM(OPTHOrO TCHUXOJIOTHYECKOTO KIMMaTa B CTYICHUECKOW TPYIIIE.
IMombop u pa3paboTka y4eOHBIX MATEPUATIOB IPOU3BOIATCS C YYSTOM IIPEAOCTABICHUS MaTepHala B Pa3IHMYHBIX
(dopMax: aynuambHOMN, BH3YaJbHOW, C KCIIOJH30BAHHUEM CICIUAIBHBIX TEXHHYCCKUX CPEICTB U WH(POPMAIMOHHBIX
CHCTEM.
OcBoenne mucuuiurHE JunamMu ¢ OB3 ocymiecTBisieTcss ¢ MCHOIB30BaHUEM CPEICTB OOYYeHHS 0oOmero u
CHEUATIbHOTO Ha3HAYeHHS (IEPCOHATBHOTO U KOJUIEKTUBHOTO HCIIOIb30BaHHUS).
Hus crynentoB ¢ OB3 npenycmarpuBaercst foctymnHas Gopma MpeIoCTaBICHUs 3aJaHuil OLIEHOYHBIX CPE/ICTB,
a UMEHHO:
— B IICYATHOU WJIM BJICKTPOHHOM (hopme (11 JIHILI C HAPYIIICHUSIMHU OTIOPHO-ABUTATEIILHOTO amapara);
— B IIeYaTHOH (opMe TN IEKTPOHHON (popMe ¢ yBEeTHUCHHBIM MPHU(TOM W KOHTPACTHOCTBIO (JIJIS JTUI]
C HapYIICHUSIMHU CIIyXa, PEYH, 3PCHU);
—  METOJIOM YTCHHUS aCCUCTCHTOM 3aJ[aHUs BCIYX (IUIS JIUI] C HAPYIICHUSIMU 3PCHU).
CTyeHTaM ¢ MHBAIHUIHOCTBHIO YBEIMUYUBACTCS BPeMsl Ha TOJATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. J1Jist
TaKUX CTYJCHTOB MPEyCMATPUBACTCS JOCTYIHAs (hopMa MPEOCTABICHHU OTBETOB Ha 3a/IaHUSI, a UMCHHO!
— THCBMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMITbIOTEpe (Vs JIMI[ C HAPYIICHUSIMHU CIyXa,
peun);
—  BbIOOPOM OTBETa U3 BO3MOMKHBIX BAPUAHTOB IPH TECTUPOBAHUH C UCIIOJIH30BAHMEM YCIIYT aCCUCTEHTA
(1St U1 ¢ HAPYIICHUSIMU OMIOPHO-/IBUTATENILHOTO aMapaTa);
—  YCTHO ([y1s1 JTUII C HAPYUICHUSIMU 3PEHHSI, OTIOPHO-/IBUTATEIBHOTO aIapara).
IIpu HEOOXOAUMOCTH it 0OYYAIOMINXCS C UHBAIUAHOCTHIO TMPOIEIYPa OICHUBAHKS PE3yJIbTATOB O0yYeHHS
MOXET MPOBOJIUTHCS B HECKOJIBKO TAIOB.

11. YYEBHO-METOJAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

HudopmanmoHHyo NOAAEPKKY OCBOCHUS JWUCLUUIUIMHBI OCyLIecTBsieT Oubnmoreka MHCTHTyTa, KOTOpas
obecrieunBaeT 00y4alONIMXCsi OCHOBHOW y4eOHOM, yueOHO-MEeTOMYECKOW 1 HayqHOI JIuTepaTypoi, HeoOX0IUMOH JIIst
OpraHu3alii 00pa3oBaTeIBHOTO Mpoliecca mo auciuminae. O6muit 00beM MHOTOOTpacieBoro ¢ouaa Ha 01.03.2021 ¢
cocrasiszet 6onee 405 000 3k3.

Bubnuoteka pacmonaraet y4eOHOW, yueOHO-METOMUUECKOW M HAayYHO-TEXHHUUECKOW IUTEpaTypoi B (opme
MEYaTHRIX W DJJIEKTPOHHBIX W3IaHWH, a Takke BKIOYaeT OQHIHAIBHBIE, CIPaBOYHO-OHOIMOrpaduieckue,
CHCIHATH3UPOBAaHHBIC OTCUYCCTBCHHBIE W 3apyOeXHBIE MepHoANYecKre W WH()OpMAIMOHHBIE HW3NaHUs. buOimoreka
obecreunBaeT AOCTYN K MpPOQpEeCCHOHANBHBIM 0a3aM JMaHHBIX, WHQOPMANMOHHBIM, CIIPABOYHBIM M ITOMCKOBBIM
CUCTEMaM.

Kaxnplit oOyuatomuiicss obecriedeH CBOOOAHBIM JIOCTYIIOM M3 JIFOOOM TOYKH, B KOTOPOIl MMeeTCs JOCTYN K
cetn MHTepHET M K 3IeKTpoHHO-OmOIMoTeuHoi cucreme (OBC) MHcTuTyTa M YHHBepcHTeTa, KOTOpas COAEPXKUT
Ppa3JIMYHbIC U31aHusA 10 OCHOBHbBIM N3y4Ya€MbIM  JUCHUITIMHAM u C(I)OpMI/IpOBaHa 10 COrJlIaCOBaAaHUIO C
MpaBooOIaAATENIMU YUeOHOH U y4eOHO-METOAMYECKOH TUTEPATyPHI.

ITonHbIN TepeueHb 3JIEKTPOHHBIX HH()OPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B Ipolecce o0ydeHus,
MpeJICTaBJIeH B OCHOBHON 00pa30BaTeIbHOM MPOrpaMMme.
11.1. llepeyeHs OCHOBHOI M JONMOJHHUTEIbHOI JUTEPATYPbI, HEOOXOTHMOI 115 0CBOECHHUS TUCIHIIIHHBI

OcHoBHas JIUTEpaTypa Pexxum moctyna O0becneueHHOCTh

bubanorexka HU PXTY Ha
Beckos B.C. O0mas xuMu4ecKkast TEXHOIOTHA: YUEOHUK IS
By30B. — M.:MKII «AkagemkHura», 2006. —452c.

OO1mas XuMHU4ecKast TeXHOJIOTHUs: yueO. uist By30B / A. M.
Kyrenos, T. U. bounapesa, M. I'. bepenrapten. - 2-e u3z., bubanoreka HU PXTY Ha
ucnp. u gon. - M. :Beicur. mk. , 1990. - 520 c.

Kopsrtuesa, A. K. Xumnueckue peaktopsl. Beenenue B
TEOPHIO U MPAKTHKY : yueOHoe mocobue / A. K. Kopritiiena,
B. 1. IetskoB. — Cankr-Iletepbypr : Jlans, 2022. — 112 ¢. | https://e.lanbook.com/book/206207 a
— ISBN 978-5-8114-3501-2. — TeKcT : 371€KTpOHHBIH //
JlaHb : 57IeKTPOHHO-OMOINOTEUHAS CHCTEMA.

JonojiHUTe/ILHAS JIUTEpPATYpa PexxuM goctyna ObecneueHHOCTh

XUMIUYECKUE PEaKTOPBI: J1a0. MPaKTHKYM 10 THUCITUITIIIHE
"XuMHUecKue peakTopsl” I CTyA. XUMHUKO-TEXHOJIOTHY. U
JIPYTUX CHEIl., NCIIOTIB3yEMBIX B XUMHY. IPOMBIIUICHHOCTH / bubmmorexa HU PXTY Ha
cocrt. H. I1. benoga, H. K. Ukonnukos, B. T. JleoHos. -
HosomockoBck, 2013. - 72 c. - (PI'BOY BIIO PXTY um.




JA.UN.Menneneesa. HoBomockoBckuid HH-T((uiman))

OO01mast XUMHYEeCKast TCXHOJIOTHUS: JIa0. PAKTUKYM JJIS CTYI.
XUMUKO-TEXHOJIOTHY. U JIP. CTIEIl., UCTIOJb3. B XUMUUY.
npomsbiniennocty/ coct. H. I1. Benopa, A.A Bomsoepr, B. T.

Jleonos. - HoBomockoBck, 2013. - 46 c. - (®I'BOY BIIO bubmmorexa HI PXTY Aa
PXTY um. J[.M1.MenneneeBa. HoBomockoBCkuii nH-

T(punnman))

XUMHUUECKUE PEaKTOPhI B IPUMEPax U 3ajadax: IJIsl XUM.-

TexHoJor. crient. By3os / H. H. CmupaoB, A. . Bomxuackuit ; | bubaunoreka HU PXTY Ja

pen. I1. T'. Pomankos. - JI. : Xumwus, 1977. - 259 c.

TIpumeps! 1 3a1a49u 10 00MIEH XUMUIECKON TEXHOJIOTHH:
yue0. moco6. ais By3oB / B. M. Urnarenkos, B. C. beckos. - bubamoreka HU PXTY Ja
M. : Akagemknura, 2006. - 198 c.

Cwmupaos, H. H. Xumudeckre peakTopsl B puMepax u
3amadax [Texkcr] : yueb. moco6. st By3os / H. H. CmupHOB,
A. . Bomxunckuii ; pen. I1. I'. Pomankos. - 2-e m3z.,
nepepa0. - JI. : Xumus, 1986. - 224 c.

Bbubnnorexka HU PXTY Ja

11.2. PexomeHyeMble HCTOYHUKH HAYYHO-TeXHMYeCKOH HHpopManmn

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

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

11.3. UndopmanuoHHbie M HHPOPMALMOHHO-00pa30BaTeIbHbIC PeCypchl

IIpn OCBOGHMHM JAWCUMIUIMHBI CTYAEHTHI MOTYT HMCHOJIB30BaTh WH(QOPMAIMOHHBIE W WH(OPMAIMOHHO-
00pazoBaTenbHBIEC PECYPCHI CIEAYIOMNX OPTAIOB M CAalTOB:

1. DnexTpoHHO-OMOIHOTEYHAs cucTeMa m3natenbeTBa «Jlaupy JJoroop Ne 33.03-P-3.1-5182/2022 ot
26.09.2022r. UK3 : 22 1 7707072637 770701001 0054 000 5829 244 JTorosop Ne 33.03-J1-3.1-5181/2022 ot
26.09.2022r. UK3 : 22 1 7707072637 770701001 0054 000 5829 244 Cpok aeiictust ¢ 26.09.2022r. mo 25.09.2023r.

2. DOBC "KoucymabranT crynenta” OO0 "IMomurexpecype" Jorosop Ne 33.03-P-3.1-4375/2022 UK3
221770707263777070100100120015811244 ot 16.03.2022 1. cpok aeiictBus ¢ 16.03.2022 mo 15.03.2023 .

3. OopazosarenpHast miathopma «kOpaiity» Torosop 33.03-J1-3.1-4377/2022 ot 16.03.2022r., cpoK ACHCTBUS C
16.03.2022 mo 15.03.2023r. JocTyn TOJBKO I 3apETUCTPUPOBAHHBIX TOJIh30BaTENEH.

4. WVHupopMamoOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH B 00pa3oBanuu. Cucrema denepanbHbIX
00pa3oBaTeNbHBIX MOPTAJIOB [ DNEKTPOHHBIN pecypc] — Pexxum moctyma: http://www.ict.edu.ru/ (nata oGpareHus:
11.06.2022).

5. HudopmanuonHas cucrema «EquHoe OKHO g0cTyma k 00pa3oBareibHbIM pecypcam». URL:
http://window.edu.ru/ (marta obpamenus: 11.06.2022).

6. bubmnoreka HoBoMockoBckoro uucTHTyTa ((rnana) POCCHIICKOT0 XUMHKO-TEXHOJIOTMYECKOT0 YHHBEPCUTETA
uMm. [|.11. Menpgeneea. URL:
http://irbis.nirhtu.ru/ISAPI1/irbisé4r_opak72/cgiirbis_64.d117C21COM=F&I21DBN=IBIS&P21DBN=IBIS (nara
oOparenusi: 11.06.2022).

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE IUCIHUIIJINHBI

Y‘I66HI)Ie AyAUTOPUHN JId TPOBCACHUSA 3aHATHN JICKODUOHHOI'O THUIIA, 3aHATHN CECMHHApPCKOTO THUIla, I'PYHIIOBBIX
U WHIAUWBUAYAJIBHBIX KOHCyJ’[BTaHHﬁ, TCKYIIETO0 KOHTPOJIA U HpOMC)I(yTOqHOﬁ arTeCTaly, a TAaKXC IMOMCHICHUA I
CaMOCTOSITENIBHON PaboThl 00YJAOIIMXCS, OCHANIEHHBIE KOMITBIOTEPHO#H TEXHUKON ¢ BO3MOXXHOCTBHIO TIOJKIIFOUCHHUS K
cetn «MHTEpHET» U 00ECIEUEHHBIE OCTYIIOM B JIEKTPOHHYIO HH()OPMALMOHHO-00pa3oBaTenbHyo cpeny MHCTUTYTA,
MOMEIICHUS ISl XPAaHEHUsI U MPOPHIAKTUIECKOTO 00CITyKUBAHUSI yueOHOr0 000py10BaHH S

[Ipucnocobi1eHHOCTD
TMOMEIIEHHH s
HaunmenoBaHue crienuaabHBIX HCIIOIb30BaHMS

o o OCHaH.ICHHOCTB CIICIIMAJIbHBIX HOMCHIGHI/Iﬁ u
INOMCIICHUH U IIOMCIICHUUN JJIA o o HHBaJIMJJaMH1 U JIMIIaMH
IIOMCIICHUH IJI1 CaMOCTOATCIIbHOU pa6OTLI

CaMOCTOSITENILHOHN paboThI C OrpaHHYCHHBIMH
BO3MOXHOCTAMHA
3/I0POBBSI
r.HoBoMoCKOBCK, IIpe3eHTannonHast TEXHUKA (3KpaH, IPOEKTOP, | MPUCIIOCOOIEHO
yn.Komcomonsckas/TpymaoBsie HOYTOYK).

pesepsbl 19/29 (kopmyc Ne 1 HU | Ayautopus o6opynoBaHa yueOHoi MeOeIbio,



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

PXTY) MEJIOBOU JOCKOH (TIPE3eHT. TEXHUKA

Ne 407 JlexunoHHast ay AUTOPUS HaxoauTcs B kab. Ne 410a)

JUTSL TIPOBENICHUS 3aHATUN

JIEKIIMOHHOTO TUIA

r. HoBoMoCKOBCK, yiI. Crenp «30Tepmuyeckuii peakTop | mpUCIOCOOICHO

Komcomonnbckast/ TpynoBsie UJeaNbHOTO CMEIIeHHUS HEMpPEePHIBHOTO

pe3epsbl, 19/ 29 (kopmyc Ne 1 HU | neitcrBus (M-PUC-H)».

PXTY) Crenn «Peaktop wmaeanpHOTO CMEUICHUS

Ne 308 Vuebnas «maboparopust niepuoaudeckoro aectsust (PUC-IT)».

OXT uMm. kTH non. MIKoHHMKOBa BritsoxHON ikad, Moct KCM-4,

H.K.» VYasrporepmoctar tuna YTV, Jlorometp.

JUTS TIPOBENICHUS MIPAKTUIECKIX Harnsanasie nocobus: Tabmuma

3aHATHH, TPYIIIOBHIX U «Ilepropnueckas cucreMa XUMHYECKIX

WHJIMBUAYaJbHBIX KOHCYJIbTaUUK, | anemeHToB J1.M. MenneneeBa»

TEKYLIEr0 KOHTPOJIS U Jlabopatopus 000pyaoBaHa yueOHOM

MIPOMEKYTOYHOM aTTecTaIluu MeOelIbIo

r.HoBoMOCKOBCK, ITomerneHns AIs1 CaMOCTOSTENBHOM PabOThI npuUcrocobeHo

yi.Komcomornbckas/TpyaoBsie CTYZICHTOB 000pyIOBaHO O(GHUCHOM MeOeIIbIo,

pe3epsbl 19/29 (kopmyc Ne 1 HUA 3 KOMIIBIOTEpPaMHU, 2 KOMIBIOTEPA UMEIOT

PXTY) noakIoueHus k cetu « Matepuer», k 9bC,

Ne 413 Aynuropust 1uist AJIEKTPOHHBIM 00pa30BATEIBHBIM U

CaMOCTOSATEIEHONW PabOTHI WHPOPMALMOHHBIM pecypcam, 0a3e JTaHHBIX

CTYJIEHTOB anekTpoHHoro karanora HU PXTY, cucreme
yIpaBJieHUs yaeOHBIMU KypcamMu Moodle

12.1. KomnbwTepbl, HH(POPMANAOHHO-TEJIEKOMMYHUKAIIMOHHbIE CETH, ANNAPATHO-MPOrPaMMHbBIE H
ayIMoBH3yAJILHBIE CPENCTBA:

Hoytoyx Lenovo IdeaPad (59330760) B960. ¢ BO3MOXXHOCTBIO MPOCMOTPA BHICOMATEPHAIIOB U MTPE3CHTAIIHIA,
C HEOrpaHW4eHHBIM jgocTynoM B MutepHer, kK DBC, a5eKTpOHHBIM 00pa3oBaTeIbHbIM U HH()OPMALMOHHBIM pecypcam,
0aze MaHHBIX DIICKTPOHHOTO KaTamora WHCTHUTyTa, CHCTeMe ympaBieHus ydueOubiMu kypcamu Moodle, yueGro-
METOAMYCCKIM MaTepHaaM.

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

Oxkpan Ha mtatuBe Elite Screens 203x203 T113NWSI

Jlocka MeoBast

12.2. lIporpamMHOe oGecniedyeHne

1. Oneparmonnas cucrema - MS Windows 7, 6eccpounas nuiiensus B pamkax mozamuckua Azure Dev Tools for
Teaching (6eiBmii Microsoft Imagine Premium (6eiemuit DreamSpark - The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-
£011-969d-0030487d8897. Homep yuetHoit 3amucu e5: 100039214))

2. MS Word, MS Excel, MS PowerPoint u3 makera MS Office 365A1 pacnipocTpaHseTcst Mo 1 IMIEH3UEN B
pamkax moamicku Azure Dev Tools for Teaching (6s1Bmmit Microsoft Imagine Premium (6siBuunmit DreamSpark - The
Novomoskovsk university (the branch) - EMDEPT - DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-969d-0030487d8897. Homep
yuetHoH 3anucu e5: 100039214))

3. Apxusarop 7zip (pacupocrtpansercs nox muuersueii GNU LGPL license)

4. Adobe Acrobat Reader - TTO Acrobat Reader DC u moOunbHOe npuioxenue Acrobat Reader sipisttotes
OecruiaTHBIMU M TIOCTYITHBI JUIsl KOpHiopaTuBHOTO pacnpoctpanenus (https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html).

Bpaysep Mozilla FireFox (pactipoctpansiercs nox nutensueit Mozilla Public License 2.0 (MPL))
13. TPEBOBAHMSI K OIIEHKE KAYECTBA OCBOEHU S JUCIIAIIJIMHbI

HaumeHnoBanue OcHOBHBbIE MOKA3aTeU OLIEHKH
Ne a3tena ®DopMbI U METO/IbI
paszjaena EMCHI/IHJIMHLI KOHTPOJISl M OLIEeHKH
1 B e 3naem: Texkylmuii KOHTPOJIb
' OCHOBBl  TEOPHM  XUMMYECKHX  PEaKkTopoB, | OyeHusanue VPOGHSL



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=9f5a10ad-c98b-e011-969d-0030487d8897
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

MopenupoBanue
XUMHUYCCKUX
peaxKTopoB u

MPOIIECCOB B HUX

MacconepeHoc B
XUMHYECKHX
peakTopax

TemnnonepeHoc B
XUMHUYECKHX
peakTopax

METOJMKY BHIOOpa peakropa M pacuera Ipolecca B HEM,
OCHOBHBIE  PEaKIMOHHBIE TPOLECCHl U PEaKTOPHI
XMMHYECKOH N HEPTEXUMUUECKON TEXHOJIOTUH; OCHOBHBIE
TUIBI  PEAaKTOPOB, IPUMEHAEMBIE M  peaau3aliu
KOHKPETHOI'0 TEXHOJIOTUYECKOTO nporecca,
anmnapaTtypHoe o(opMIIeHHE TIPOU3BOJICTB, B 3aBUCUMOCTH
OT HCIIOJIE3YeMOH TEXHOJIOTHIECKOW CXEMBI; CIIOCOOBI
YTAIN3AIMN TBEPABIX, XKUAKHX U Ta3000pa3HBIX OTXOOB,
o0pa3zyrommxcs Ha KOHKPETHOH CTaJuy IPOU3BOCTBA.

Ymeem:

NPOM3BOIUTE  BHIOOp  THMA  peakTopa K
KOHKPETHOMY  XHUMHKO-TEXHOJIOTHYECKOMY  IIPOILECCY,
omnpeneNnaTh MapaMeTpbl  Hawlydlled  oOpraHu3aluu
mpolecca B XUMHUYECKOM pEaKTOpe; OCYLIECTBIATh
noAdOp XMMHYECKOTO PEaKTOpa IO/ KOHKPETHBIH THI

peakuuu, TIPOXOASLIEH B ammapare, pacCUUTHIBATh
MaTepHUalbHO-TEIIOBbIE OaaHChI PEaKkTopoB,
AHAIU3UPOBaTh IIPUYMHBI HApyLICHHs HOPMAaJBHOIO
TEXHOJIOTHYECKOTO  PEXHMa, OCYLIECTBIATH  IOA00D

KaTaJln3aTOpOB JAJs KOHKPETHOTO THINA peakTopa H
XUMHYECKOT0 MPOLECCa.

Bnaoeem:

METOJAMH pacueTa M aHalIHu3a
XUMHUUYECKUX  pPEaKkTopax, METOAUKOU
TEXHOJIOTUUECKUX  II0Kas3areneil, MeTrojamMu BbIOOpa
XUMHUYECKUX  PEaKTOpOB; METOAMKaMH  1monadopa
XUMHMUYECKOIO peakTopa Uil KOHKPETHOTO XHMMKO-
TEXHOJIOTMYECKOr0 IpoLecca, B 3aBUCUMOCTH OT THIIA
IPOTEKAIIEd B anmnapare XUMHYECKOH peaklud C
Y4E€TOM SKOJIOTUMECKUX HOPMAaTHBOB M TEXHHYECKHX
perJIaMeHTOB B 00JIACTH XUMHUYECKOTO IIPOU3BOICTBA.

MPOLIECCOB B
OTIpe/IeNICHUSI

SHAHUU.

— OlleHKa YCTHOTO
ormpoca Ha BCEX BHJAx
3aHATUH

— OlleHKa 3a
KOHTPOJIbHYIO PaboTy
IIpomeskyTouHast
aTTecTanust

OLICHWBaHME YPOBHS
c(hOpMHPOBAHHOCTH
KOMIIETEHIIMI Ha

9K3aMEHE

Texkymuii KOHTPOJIb
Oyenusanue YPOGH3.
SHAHUU:

— OlIeHKa YCTHOTO
ompoca Ha BCEX BHJIAx
3aHATUN

— OIIeHKa 3a
KOHTPOJILHYIO paboTy
Oyenusanue pe3ynbmamos
00yuenus: 8 sude yMeHul u
HABLIKOB:

— OIIeHKa 3a
Ja00PaTOPHBIN MPAKTUKYM
IIpomexyroynas
aTTecTanus

OLICHWBaHHE YPOBHS
c(hOpPMHUPOBAHHOCTH
KOMIIETEHIIUHA Ha

9K3aMeHe

Texymuii KOHTPOJIb
Oyenuganue yposHs
SHAHULL:

— OICHKA YCTHOTO
ompoca Ha BCeX BHAAX
3aHATHI

— OIICHKa 3a
KOHTPOJILHYIO PaboTy
Oyenuganue pe3yrbmamos
oOyueHus: 8 gude yMeHull u
HABBIKOG:

— OICHKA 3a
nabopaTOPHBINA MPAKTUKYM
IIpomexxkyTouHas
aTTecTanus

OIICHUBAHHE YPOBHS
c(hopMHUPOBAHHOCTH
KOMIIETeHIIUI Ha

9K3aMeHe

Texkymuii KOHTPOJIb
Oyenusanue yposeHs
SHAHUU:

— OILIGHKa YCTHOTO
ormpoca Ha BCeX BHUAAX
3aHATHH

— OLEHKa 3a
KOHTPOJILHYIO paboTy




IIpoMsblIeHHBIE
XUMHUUYECKHE
PEaKkTophl

Oyenusanue pe3yrbmamos
00yueHus: 8 ude yMeHull u
HABbIKOG:

— OLEHKa 3a
Ja00paTOPHBIN MPAKTUKYM
ITpomesxkyTounas
aTTecTanus

OIICHUBaHHE YPOBHS
c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMI Ha

JK3aMeHe

Texkymuii KOHTPOJIb
Oyenusanue YpOGH3.
SHAHUU:

— OLEHKa YCTHOTO
ormpoca Ha BCeX BHAAX
3aHATUN

— OILCHKa 3a
KOHTPOJIbHYIO paboTy
Oyenusanue pe3ynbmamos
00yueHus: 8 ude yMeHull u
HABLIKOB:

— OIIeHKa 3a
Ta00PaTOPHBIN MPAKTUKYM
IIpomexyToynas
aTTecTanus

OILICHUBaHME YPOBHSA
c(hOpPMHUPOBAHHOCTH
KOMIIETCHIIMN Ha

9K3aMeHe

Pe3ynbTaThl TEKyIEH U MPOMEKYTOUHON aTTECTAL[MU KaXI0r0 00y4aroerocs no AUCUUILTHHE (UKCHPYIOTCS
B QJICKTPOHHOM MHpOPMAIMOHHO-00pa3oBaTeabHON cpene MHeTHTyTa B COOTBETCTBHM C TpeboBaHUsAME [lomoxenus 00
3NIEKTPOHHOH WH]OpMannoHHO-00pa3oBarensHOl cpeae HoBomockoBckoro uHCTHTYTa ((puimana) ¢eneparbHOTO
TOCYZAapCTBEHHOTO OIOKETHOTO 00pa3oBaTENbHOTO YUPEXJICHHs Bbiciiero oOpaszoBanus «Poccuiickuii XHMHKO-
TexHoJoruueckuit yausepcurer umenu [1.11. Menzaeneesa» ot 27.10.2017 r.

AHHOTALIUA
paGoueil nporpaMMbl AUCHHUIIMHBI
XUMHUUECKUE PEaKTOPbI

1. O6wmas TpynoeMKocTsh (3.¢./ 4ac): 4/144.
KonrakTHas pabora aynuropHas 8,3 4ac., U3 HUX: JIEKIMOHHBIE 4 Yaca, 1aboparophble 4 yaca. CamocTosTeIbHAS
pabora crynenra 127 gacoB. ®@opMa MPOMEXyTOUYHOTO KOHTPOJISA: dK3aMeH. JMciMIuiMHa u3ydaercst Ha 4 Kypce B 8

ceMecTpe.

2. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucuummaa B1.B.06 «XuMHUYECKHE pPEaKTOPBD» OTHOCUTCS K BapHAaTHBHOW yacTh Onoka 1 JIMCIUIUTHHBI
(Momymm). IucuurinHa 6a3upyercss Ha Kypcax IUKIOB €CTECTBEHHOHAYYHBIX M 001IenpodheCcCHOHATBHBIX JUCITUILTNH:
«O0bmas 1 HeopraHudeckast XuMus, «Duzukay.

3. leas u 32124y U3y4YeHUs TUCUMIJIMHbBI

Llenvro Oucyunnunsl sBISCTCS TPUOOpPETECHHE 3HAHWN TEOPSTUYECKHX OCHOB XHMHYECKHUX PEaKTOPOB H
MPOTEKAIOLIUX B HHUX IMPOLECCOB HAa OCHOBE METOJOB MAaTEeMAaTHMYECKOrO MOJAEIUPOBAHUS; H3YUYEHHE OCHOBHBIX
3aKOHOMEPHOCTEN XUMUYECKUX MPOLIECCOB, NPOTEKAIOIIUX B PEAKIIMOHHBIX amaparax, i OCHOB TEOPUU XHUMHUYECKHX
PCaKTOPOB, PACCMATPUBAIOTCS OCHOBHBIC METOJIBI M PHEMBI MOBBIIICHUS 3 ()EKTUBHOCTH UX PAOOTHI.

Ipunaoxenne 1




3aoauu oucyuniunsl:

— O3HAKOMIICHHE CTYJCHTOB C XHMHYECKAM PEaKTOPOM M MPOTCKAIOIUMH B HEM IMpoOIeccaMu, T.C. OOIIUi
aHallU3 M3y4aeMOro OO0BEKTa, €ro KIACCU(PHKAIMA W BBIJACICHHC 4YACTHBIX SBJICHUN M1 WX TOCICAYIONIEro
paccMOTpeHHUS B Kypce;

— M3YYCHUE XUMHUYCCKUX U TCIUIOOOMEHHBIX MPOIECCOB, MPOTCKAIINX B XUMHUCCKUX PEAKTOpax, BEIOOp THIIA

peakTopa NPUMEHHUTEIFHO K KOHKPETHOMY TEXHOJIOTHYECKOMY MPOLIECCY;
MPOJICMOHCTPUPOBATH MPUMEHEHHUE U3yUYCHHBIX METOIOB K KOHKPETHBIM 3a1a4aM.
4. Copep:kaHue TUCHUIIMHBI

HaunmenoBan
He  pasjgeia
JHMCIUIIIMHBI

Copep:xaHue pa3aeja

BBenenue

OmpeneneHue W Ha3HAYCHHE XHMHYECKOTO peakTopa. PeakTopsl B XHMHYECKHX U
HEXMMHUYECKHX OTPaciiX MPOMBIIUIEHHOCTH. OO030p THIOB XHMHYECKHX pPEAaKTOPOB, WX
CTPYKTYpHBIE 3JIEMEHTHl (PEaKkIMOHHBIM 3JIEMEHT, yCTpOWCTBa BBOAAa M BBIBOJA, CMEILEHHUS,
pasliesieHHsl M paclpelesieHus] MMOTOKOB, TEIJIOOOMEHHBIE AJIEMEHTHI), OCHOBHBIC IPOLECCH U
SIBJICHUS B HUX.

Monenu-
pOBaHHE
XUMHYECKHX
PEaKkTopoB |
MPOLIECCOB B
HHX

2.1. ®dusnyeckoe U MaTeMaTH4YeCKoe MOJIEITMPOBAHUE, ONpeeSIeHUe U OCHOBHbIE TOHATHS, UX
MECTO B HHXXEHEPHO-XMMUYECKUX UCCIEIOBAaHIIX U pa3paboTKax.

Hepapxudeckas CTpyKTypa MaTeMaTH4ecKoil MO/IeM Ipoliecca B peakTope

Cucremaru3anusi TPOIECCOB B XHMHYECKOM pEakTope Mo Macmraly WX MHpOTEKaHHMS:
XMMHYECKas PeakIysi, XAMIIECKUH MpoLece B AJIEMEHTAPHOM 00beMe, TIPOLIECCH B PEaKIMOHHOM
3JIEMEHTE U B PEaKTOPE B LENIOM, - X B3aUMOCBS3b U HepapXudecKas CTPYKTypa MaTeMaTHUECKON
MOJIENIN Tpolecca B peakrope. IIpuMepsl cHCTEMBI IPOLIECCOB B Pa3IWYHBIX BUAAX XUMHUYECKUX
PEAKTOPOB.

2.2. Knaccudukanus peakTopoB IO pa3MYHBIM IPHU3HAKAM: CTPYKTYpa MaTepHaIbHBIX
MOTOKOB ( peakTOpbl C pEKMMaMH CMEIICHHsS M BBITECHEHHS), OpraHM3aIlUs Ipolecca BO
BpEMEHH  (peakTopbl  INEPUOAMYECKHE,  HENpPEpHIBHBIE,  IOJyNEPHOANYECKUE),yCIOBUSL
TemooOMeHa (peakTopsl anuabaThdecKue, M30TEPMUYECKHe, C YaCTHYHBIM TEIUIO0OMEHOM),
XapakTep HM3MEHEHMs MapaMeTpoB Ipollecca BO BPEeMEHHM (CTAllMOHApHBIA M HeCTallMOHApHBIN
peXUM), BHI XHMHUYECKOro IIporecca (peakTopel Ml TOMOTCHHBIX M T€TepPOTeHHBIX,
KaTaJINTHYECKUX U HEKATAIUTHYECKUX IMPOIECCOB), KOHCTPYKTHBHBIE XapaKTECPUCTHKH
(eMKOCTHBIE, KOJIOHHBIE, PEaKTOPHI-TEINIO0OMEHHHUKH, PEAKTOPHI TUIIA TIEYH U IP.).

OOocHOBaHME W TOCTPOCHHE MAaTEeMaTHYEeCKHUX MOEIH MpPOIEecca B PEeaKTopax pa3iMyHOTO
THIIAa KaK CHCTEMbl YpaBHEHHMH MaTEpHAIbHOTO M TEIUIOBOTO OalaHCOB Ha OCHOBE JaHHBIX O
CTPYKType MOTOKAa, XUMHUYECKUX IPEBPAILCHUSX, SIBICHUSAX MEPEHOCAa TEIUIa U BEIIeCTBA M MX
B3aMMOJICICTBHHU.

3.1. OcHOBEHI pacyera Iporecca B peakrope. MarepuaibHbIi 0anaHc XMMHUYECKOTO peakTopa
€ro peleHrue U1 PEeakTOpPOB C Pa3lIWYHOM CTPYKTypoH MOTOKa (MIeanbHOE CMEIICHHE U
BBITECHEHHE) MTPH PA3TUYHON CTALIMOHAPHOCTH PEXMMA (TIPOTOYHBIN U MEPUOTUUECKUIN).

Macco-
G s 3.2. CpaBHenue 3¢ (HeKTUBHOCTH PabOThl PEaKTOPOB M/IEaIbHOTO CMEUICHHS U BHITECHEHUS 10
MMPOU3BOJAUTECIILHOCTH , BBIXOAY MPOAYKTa, CCJICKTUBHOCTH.
XUMHNYECCKUX
e —— 3.3. Kackaj peakTopoB UI€aJIbHOTO CMEIICHHS.
3.4. TIpotiecchl B peakTopax ¢ MEPEeHOCOM BEIIECTBA, OTIUYHBIM OT HJEAIBHOTO CMEIIECHUS U
BBITECHEHMSI. MOJIeNI peajbHbIX PEakTOpoB. OJKCHEPHMEHTAIBHOE OMNpEAEICHHE CTPYKTYPHI
TIOTOKA B_peaJIbHOM peakTope (CTyNeHYaThlil 1 MMIYJIbCHBIA METOJIBI).
4.1. Opranuzaiys TEIIOBBIX OTOKOB M PEKMMOB B XMMHUYECKHX peakTopax. PacmpeneneHue
TEeMIIepaTypbl ¥ KOHIIEHTpauuii (CTeIeHH NpEeBpalieHUs]) B PEaKTOpe B PEXHUMax HACaTBLHOTO
Terro- CMEUIEHHs U BBITECHEHHS, aJ1a0aTHUECKOM U C TETIIOOOMEHOM.
IIEpeHoc B 4.2. TennoBoii GamaHC XMMHYECKOTO PEKTOPA M €ro peuleHHe Ul PasiuyHbIX XUMHUYECKHX
XUMHUYECKUX npoueccoB (00paTHMBIX U HEOOPATUMBIX, K30~ U YHJIOTEPMHUYECKHX) B 3aBUCHMOCTH OT PEKHMa
peakTopax pabotsl. CBs3b TEMIEpaTyphl U CTEIICHH MIPEBPAIICHHS B a{1a0aTHUYECKOM MpoIiecce.

4.3. TerutoBast yCTOMYMBOCTh XUMHUYECKIX PEAKTOPOB.
4.4. OnTIMH3anus XUMHYECKOTO MPOIIecca B PEakTope B 3aBUCHMOCTH OT THIIA PEAKIIHH.




IIpompir- ra30BOM WM XKHUIKOH (ase).

JICHHBIE 5.2. KOHCTPYKIMH TPOMBIIIIEHHBIX PEAKTOPOB IJISl MPOBEACHUS TE€TEPOrE€HHBIX MPOIECCOB
XUMHYECKHE (1 crcTEM Ta3-KUIKOCTh, Ta3-TBEPIOE, KUIKOCTh—TBEPIOE H JP.)

PeaKkTopsI 5.3. KOHCTPYKI[MM MOpPOMBIIUICHHBIX  PEaKTOPOB  JJIsi  MPOBEACHUS  TE€TEPOreHHO-

KaTaJIMTUYCCKUX MPOLCCCOB.

5.1.KOHCprKIII/II/I MPOMBIIIJICHHBIX PEAKTOPOB JIs1 NPOBCACHUS I'OMOI'CHHBIX IPOLCCCOB (B

5. Illnianupyemble pe3yJbTaTbl 00yYeHHs 10 JUCHHUIUVIMHE, O0eclieYUBAOLINE JOCTHKEHHE IVIAHUPYeMbIX

pe3yJabTaTOB OCBOEHUSI 00Pa30BaTeJIbHON MPOrpaMmbl

W3ydeHne qUCHUIUIMHBI HAIIPABICHO Ha (JOPMUPOBAHHE CIICAYIOMINX KOMIICTCHITHINA:

KO}I U HAUMMCHOBAHUEC KOMIICTCHIIUH

Kox m HamMeHOBaHMe HHIMKATOPOB JOCTHKEHUMH
KOMIIeTeHIIM i

MnK-2 MK-2.2

Cnocoben moI0uparth, HaCTpauBaTh, CriocoOeH O00OCHOBBIBaTh M TMPHHAMATh TEXHUUYCCKUE
00CITy’KHBaTh, TOTOBUTH K PEMOHTY, | pelleHus] NpH BHIOOpE TEXHOJIOTWYECKUX OIepaluidl B Xoje
9KCILUTyaTUpOBaTh, YCTpaHiATh OTKJIOHCHUS oT pa3pa60TK14 TEXHOJIOTHYCCKHUX IIPpOLECCOB, YUYHUTHIBATh
PETIIaMEHTHBIX PEKUMOB pa6OTbI OCHOBHOC 3KOJIOTHYECCKUE II0CJIeACTBUA MMPUMECHCHUA KOHKPETHBIX
TEXHOJIOTHYECKOe  OOOpYJOBaHHE €  YYETOM | TEXHOJOTHIl U TEXHHYECKHUX CPEICTB.
TpeOOBaHUI TEXHUYIESCKOW JIOKYMECHTALIUH.

K-4 K-4.1

T'otoB MIPUMEHSTh dpossie JleMoHCTpHpYyET TOTOBHOCTh HCTIONb30BaTh
UH()OpMALMOHHBIE  TEXHOJOTHH Ui PEUICHHs | MPOQeCCHOHANbHbIE MaKeThl MNPUKIAJAHBIX MPOrpaMM st
TEXHOJIOTHYECKUX 337a4 B  Opo(ecCHOHANBHON | TEXHOJOTHYECKHX PAcYETOB U MPOCKTUPOBAHHUSL.
obnacTw. MK-4.2

Hcnonp3yeT ceTeBble KOMIBIOTEPHBIC TEXHOJIOTHU IS
nojy4yeHuss uHpopmanmu B chepe cBocil mpodecCHOHANTBHOM

JIeSITEILHOCTH.

K-4.3

6e3omacHOCTH  TPH
NPUKJIAJHBIX 3a7a4

pemieHHH  TPO(ECCHOHATBHBIX

Cobmnromaer OCHOBHBIE TpeOOBaHMSA HH(OPMAIOHHOMN

B pesyinbrate chopMUPOBAHHOCTH KOMIIETEHIMH CTYJICHT JIOJDKEH:

3namo:

OCHOBBI TEOPUH XMMHUYECKHX PEaKTOPOB, METOAMKY BEIOOpa peakTopa M pacdera Ipolecca B HEM, OCHOBHBIC
PCaKIMOHHBIE TPOIECCHl M PEaKTOPhl XUMHYCCKOH W HEe()TEXUMHUYECKOH TEXHOJOTHH; OCHOBHBIC THITBI PEaKTOPOB,
MpUMEHSIEMBIE ISl pean3aliil KOHKPETHOTO TEXHOJIOTHYECKOTO TPOIIecca, ammaparypHoe ohopMIIeHHE POU3BOICTB,
B 3aBUCHMOCTHU OT HCIIOJIb3YEMOU TEXHOJIOTHUECKOW CXEMbI; CIIOCOOB! YTHIU3AIMH TBEPABIX, KUIAKUX U ra3000pa3HbIX
O0TXO0JI0B, 00Pa3yIOIINXCsl HA KOHKPETHON CTaIny MPOU3BOICTBA.

Ymemon:

MPOM3BOJUTH BBHIOOP THIIA PEAKTOpPa K KOHKPETHOMY XHUMHKO-TEXHOJIOTHYECKOMY IIPOIECCY, OMPEAEIATh
nmapaMeTpbl HawjIydllled OpraHW3alliu MpoIecca B XUMHYECKOM PEAKTOpe; OCYMIECTBISATH IMOAOOpP XHUMHUYECKOTO
peakTopa Mmoj KOHKPETHBIH THI peakiliu, MPOXOJAIIeH B ammapare, pacCUMThIBATh MaTE€PHAILHO-TEIJIOBbIE OaaHChl
PCaKTOPOB, aHAIM3UPOBATh MPUYMHBI HAPYIICHHS HOPMAIBHOTO TEXHOJIOTHMYECKOTO PEXHMMa, OCYIIECTBISITH MOI00P
KaTaJau3aTOPOB JIJIsl KOHKPETHOT'O THUIIA PEaKTOpa U XMMHUYECKOI0 Mpolecca.

Bnaoems:

METOJIaMH pacueTa U aHajiu3a MPOLEeCCOB B XUMUUYECKUX PEAKTOpax, METOJUKOI OlpeeleH s TEXHOJIOTHYECKUX
mokaszareiel, METOJAaMH BhIOOpa XHMHYECKHX PEaKTOPOB; METOJMKAMH IOJ00pa XHUMHYECKOr'0 peakTopa st
KOHKPETHOI'O0 XHMHUKO-TEXHOJIOTUYECKOr0 MpoLecca, B 3aBUCUMOCTU OT TUIA NPOTEKalolled B amnmapaTe XUMUYECKON
PEaKIIU C YIETOM IKOJOTHIECKUX HOPMATHUBOB M TEXHUUECKHUX PETJIAMEHTOB B 00JIACTH XUMUYECKOTO MMPOU3BOJICTBA.



