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Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

1. TlepeyeHp MIAHUPYEMBIX PE3yJIbTATOB OOYYEHHsS MO TUCIMILIUHE, COOTHECCHHBIX C
TUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTeILHOM MPOTrPaMMBI

2. Llenb 1 MECTO TUCIUIUIMHBI B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMEbI

3. Conepxanue pabodeid mporpamMMmbl (00beM AMCIUIUIMHBI, THUIBI M BHIBI YICOHBIX
3aHATHHA,  y4eOHO-METOIUYECKOEe  OOeCIEYeHHE  CaMOCTOSITSIBHOH  pabOThI
oOyyJarommxcs)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCITUTIIIMHE
4.1. IlepeyeHr KOMIIETEHIIMHA C yKa3aHMEM 3TanoB UX (OPMHUPOBAHMS B TIpoliecce
OCBOEHHMSI 0OpaszoBaTeslbHOM Tmporpammbl. OmucaHue ToKa3zaTreneld M KpUTEpPHUEB
OIIEHUBAHMSI KOMITETCHIIMM Ha PA3JIMYHBIX 3TArax ux (GOpMHUPOBAHUS, ONMUCAHUE TITKAJ
OTICHUBAHMSI
4.2. TumoBble KOHTPOJIbHBIC 3aJaHUsl WM HWHBIE MaTepHaNIbl, HEOOXOJUMBIC s
OIIEHKH 3HAHWM, YMEHHM, HABBIKOB U OTBITA JACSITEIHPHOCTH, XapaKTEPU3YIOIIUX TaITbI
(hopMuUpOBaHUS KOMIIETCHIIMI B MPOIIECCE OCBOEHHUS 00pa30BATEIHHOU MPOTPAMMEL.
Metonuueckie MaTepualbl, OINpEAESIoNINe MPOUEAYypbl OLICHUBAHUS 3HAHUH,
YMEHH, HABBIKOB U OTIbITA AEATEIbHOCTH, XapaKTEPU3YIOLIUX dTarnbl (popMupoBaHus
KOMIETEHIUI
4.3. Peiimune-nian OucyuniuHl (npu Heobdxooumocmu)

5. YuebHO-MeTomueckoe U HHGOPMAIIMOHHOE 00ecTIeYeHUE UCITUTLTMHBI
5.1. IlepedyeHb OCHOBHOM M JAOTIOJTHUTEIBHON y4eOHOH JINTEpATyphl, HEOOXOIUMOM IS
OCBOCHUS JUCLUILIMHBI
5.2. Ilepedenpb pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHHKAITMOHHOM ceTu «HTepHeT»
U IPOrpaMMHOT0 oOecreyeHus, HEOOXOIMMBIX JJIsi OCBOCHHUS AUCIUILIIUHBI

6. MarepuanbHO-TeXHUYECKas 0aza, HeoOxoqumast TUTST OCYIIIECTBICHUS

O6paSOBaTCJ'II>HOFO npounecca 1o AMCHUIlINHE



1. IlepeuyeHb MIIAHHPYEMBIX Pe3yJIbTATOB 00yUeHHs MO AMCHUILJIMHE, COOTHECEHHBIX CIVIAHMPYEMbIMHU pe3yJIbTaTAMH O0CBOCHHS
o0pa3oBaTe/IbHON NPOTrPaAMMBbI
(c opuenmayuet Ha Kapmvl KOMNEMeHYuUtL)
B pesynbpTaTe ocBoeHUs1 00pa3oBaTENbHON TPOrPAMMBI 00YUAIONTUNACS TOJKEH OBJIAJIETh CIACAYIOIIMME pe3yabTaTaMu 00ydeHus MO AUCHUTUTUHE:

Karteropuss | ®opmupyemasi Ko 1 HaMMeHOBaHME HHAUKATOPA 10CTUKEHU I Pe3yabTaThbl 00y4eHUs O IUMCUMUILINHE
(rpynma) |KoMmeTreHuus (¢ KOMIIETEHLMH
KOMIIETEHIIMI| YyKa3aHUeM
(npu K0/J12a)
HAJITUYUH
OIIK)
TIK-1. TIK-1.1.3HaTh OCHOBHBIE METOALI CHHTE3A U 3HaTb: OCHOBHEIE METOIBI CHHTE3a U aHAJIN3a XUMHYECKUX
CrocoOHOCTRIO | aHAM3a XUMUYECKUX BEIIECTB, IPUHIIAIIA BEIIIECTB, MMPUHITUTIA PAOOTHI CTAHIAPTHBIX JAOOPATOPHBIX
BBINOJIHATh paboTHI CTAaHAPTHBIX JTAOOPATOPHBIX TPHUOOPOB | MPUOOPOB
CTaHJapTHbIE
ONEpALMH 110
MpeAJIaraeMbIM
METOIMKAM
[1K-1.2.YMeTh BBINOJHATH OCHOBHBIEC ONEPALIMU | YMETh: BBIIIOJIHATH OCHOBHBIE ONEPAIH BBIIOJIHSAEMBbIE IPU
BBIIIOJIHSIEMbBIE [TPU CUHTE3€ U aHAJIU3E CUHTE3€ U AaHAJIN3€ XUMHYECKUX COCUHEHUN
XUMHUYECKUX COCTMHEHUIN
[1K-1.3. BnaseTs HaBbIKaMU BBIIIOJIHEHUS BianeTs: HaBbIKaMU BBIIIOJIHEHUS CTAaHJAPTHBIX ONEpalluid 110
CTaHJAPTHBIX ONEpalUi [0 NpeIaraéMbIM IpeaIaraeMbIM METOIMKAM
METOJMKaM
IK-2. [IK-2.1. 3Hath cTaHAapTHBIE METO b 3HaTh: CTaHJAPTHBIE METO/Ibl IPUMEHEHUSI COBPEMEHHOMN
Bnanenunem IPUMEHEHHUs COBPEMEHHOM anmnaparypsl Ipu anmnapaTypsl Ipy MPOBEACHUN HAYYHBIX UCCIIEI0BAHMI,
0a30BBIMU IIPOBEJCHUM HAYYHBIX MUCCIIEI0BaHUM, UACHTU(DUKAIIMY U UCCIIEIOBAHUS CBOWCTB BELIECTB U
HaBbIKaMU UACHTU(DUKAIIMY U UCCIIEIOBAHUS CBOMCTB MaTepuasoB, paBuiIa 06paboTKU U 0(popMIIEHUS pe3yIbTaTOB
WCIOJIb30BaHHUS | BEIIECTB M MaTepHAIIOB, MpaBuUia 00pabOTKH U paboTsl, HOpMBI Th
COBPEMEHHOUW | opopMIiIeHHS pe3yabTaTOB paboThl, HOpMBI Th
anmnapaTypsl
npu
MIPOBEJICHUU




Hay‘-IHI)IX
HCCIIEJOBAaHUN

[1K-2.2. YMeTb NpoBOIUTh XUMHYECKHE
HKCTIEPUMEHTHI C UCTIOJIb30BaHUEM
COBPEMEHHOU anmnaparypbl

YMmeTsh: MMPOBOANUTH XUMUYCCKHUE SKCIICPUMCHTEI C
HCIIOJIb30BAHHUEM COBpGMGHHOfI arnmnaparypsl

TIK-2.3. Binagers 0a30BbIMU HABBIKAMU
WCIIOJIb30BaHUS COBPEMEHHOM armaparypsl mpu
MTPOBEJICHUU HAYYIHBIX UCCIICIOBAHUIN

BJ'IajleTI)I 0a30BBIMU HaBBEIKAMM HCIIOJIB30BAHUS COBpeMeHHOI\/'I
arrmaparypsl IIpHU TPOBCACHUH HAYYHBIX I/ICCJ'IGI[OBaHI/Iﬁ




2. eab 1 MecTO AMCUHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NporpaMMbl

Jucuuminza "KuHeTnka U MaKpOKMHETHKA [TOJIMMEPU3aLMOHHbIX MPOIIECCOB' OTHOCUTCA K
BapHAaTUBHBIM JUCHUIUIMHAM mpodeccruonansHoro (cnenuanbhoro) mwkna OOIL  Iensro
OCBOEHHUSI JUCLMIUIMHBI SIBJISIETCS OCBOECHUE pacueTaMH XHMUYECKUX PEaKTOpPOB C Y4YETOM
KAHETHKH TPOTEKAIOMIET0 XWMHUYECKOTO TIpolecca, CIeuu(UKA TPOTEKaHUS OBICTPHIX
XMUMHMUYECKUX PEAKLMH MpU CUHTE3€ NOJUMEPOB B TYpOYJIEHTHBIX MOTOKAX, MHTEHCU(UKALUU
TEIUI0- U MAcCCOINEPEHOCa B KUAKUX CPellax, IPOEKTUPOBAHUS SHEPTO- U pecypcocodeperarmux
TEXHOJIOTUH Ha OCHOBE MaJIOTa0apUTHBIX TPyOUaTHIX TYpPOYJICHTHBIX PEaKTOPOB.

Jlnisi OCBOEHMSI TUCIMIUIMHBI HEOOXOJMMBI KOMITETCHIIUH, COPMHUPOBAHHBIE B PaMKax
U3YYEHHUS CIEAYIOIIMX AUCUUILINH:
—(uznueckas XuMus
—OpraHuyecKasl XuMus
—KPUCTAJIIOXUMHUS
—XHUMHS MOHOMEPOB
Kpome TOro, mpm ocBoeHuMM JaHHOW IUCHMILIMHBI TPEOYIOTCSI caMble BBICOKHME 3HAHMS,
YMEHHUSI M HaBbIKM, NPUOOpPETEHHbIE B pE3yJbTaTe€ OCBOCHHUS BCEX MPEAIIECTBYIOIINX
TUCHMIUIMH, OCOOEHHO TaKMX, KakKk CTepeoXuMus, ¢u3Myeckas XuUMHUS, MaTeMarTHka,
uHpopmaruka, pusznka, 001as XUMHSL.

3.Conep:xxanue padoueii mporpaMMmbl (00beM JAUCHHUIUIMHBI, THNBI W BHABI y4eOHBIX
3aHATHH, Y4eOHO-MeToAuYecKoe o0ecnedyeHrne CaMOCTOATEILHO padoThl 00y4aroMXCcs)
Copepxanue padboueil nporpaMmmsl npezcrasiieHo B [Ipunoxennun Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 UM CHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce
O0CBOCHUSA 06pa30BaTeJ’le0ﬁ NnporpamMmmal. Onucanue nokasarejei u KpUuTepueB
OIlecHMBAHHUS KOMIIeTEHIINII Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMUCAHHEC IIKAJI

OICHUBAaHUSA

Kon u popmymuporka kommereHuu [IK-1 CriocoOHOCTBIO BBITIONHATH CTAaHAAPTHBIC OTIEPAIIAN

110 nmpcajraraCMbIM MCTO IUKAM

Koa n Pe3yabTarhl Kpurepuu onennBanus pe3ynbTaTtoB 0OyUeHUs
HAHMMEHOBaHUe 00yuyeHus1 Mo
HHAUKATOPA AUCHMILINHE
AOCTHKEHUS He 3aureno 3auTeHo
KOMIIeTeHIIH U
MIK-1.1.3nath 3HaTh: OCHOBHBIE | DparmeHTapHbIC CdopmupoBaHHbIe
OCHOBHBIC METOJIbI | METOJIbI CHHTE3a | MPEJICTABJICHHS O CHUCTEMAaTUYECKUE 3HAHUS O
CUHTE3a W aHaJIu3a | W aHaJIn3a MeToJax paboThl B | METOJAaX CHHTE3a U aHau3a
XUMHYECKHAX XUMUYECKUX nabopaTopun XUMHUYECKUX BEIIECTB,
BEIIIECTB, BEIIIECTB, MPUHITKTIA PAOOTHI
MPUHIIUTIA PaOOTHI | TIPUHITUIIA CTaHJAPTHHIX JIA0OPATOPHBIX
CTaHIAPTHBIX paboTsl npuOopoB
1a00PaTOPHBIX CTaHIAPTHBIX
pudopoB 71a00paTOPHBIX
pudOpoB
IIK-1.2.YmeTb YMeTh: ®dparmMeHTapHoe VYcmenrtHoe U CUCTEMaTHIECKOE
BBITIOJIHATh BBITIOJIHATh YMEHHE BBITIOJIHATh | YMEHUE BBITIOJIHATH
OCHOBHbBIE OCHOBHBIE CTaHIapTHbHIE CTaHJapTHbIE JJabOpaTOpPHbIE
oTiepanuH, oTiepanuH, omepaluu 1o omepanuu
BBITIOJIHSIEMBIC TP | BBITIOJIHSEMBIE peJiaracMbIM
CUHTE3€ M aHaJi3e | IPU CUHTE3€e U METO/IMKaM
XUMHYECKUX aHaimse
COeIMHEHU N XUMHYECKUX
COEeIUHEHNN
IIK-1.3. Bimagers Bnaners: ®parMeHTapHOe Ycenentnoe 1 CHCTEMAaTHUECKOE
HaBbIKaMU HaBbIKaMU BIIQJICHUE BJIa/ICHUE HABbIKaMU
BBITIOJTHEHHS BBITIOJTHEHUS HABbIKaMU pa0OThl | BBITIOJHEHHSI CTaHJAPTHBIX
CTaHJIaPTHBIX CTaHJIapPTHBIX Ha CTaHJAPTHOM omepanuii o mpeiaraeMbiM
ormepanuii mo omepanuii mo 00opynoBaHuU METOIUKaM
npeiaraeMbIM peJiaracMbIM
METOIUKaM METOIMKaM

Kon u dopmynupoBka komnetrennyu IIK-2. Bragennem 6a30BbIMH HaBBIKAMHU HCIOJB30BaHUS
COBPEMEHHOM annaparypbl IpH NPOBEICHUH HAYUYHBIX HCCIIETOBAHUM

Kon n PesynabTaTsl Kputepuu onieHuBaHusl pe3yIbTaTOB 00yUEHHs
HAaHMEHOBaHHe o0y4eHus o
HHIMKATOPA AUCHHUILINHE
HAOCTHKEHH S He 3auteno 3auTeHo
KOMIIeTeHIIUH
IIK-2.1. 3nats 3HATh: 3arpyaHseTcs B BHIOOpe 3Haer CTaHJapTHbIE
CTaHJIapTHHIE CTaHJIapTHHIE METO/1a IPUMEHEHUS METOJIbI IIPUMEHEHUS
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METO/IbI
MIPUMEHCHHS
COBPEMEHHOM
anmapaTtypsl pu
MIPOBEJCHUU
HayYHBIX
HCCIICAOBAHHH,
UICHTH(DHUKAITIH
1 WCCIICIOBAHUS
CBOMCTB BEIIICCTB
Y MaTepuasos,
npaBuiia
00paboTKu U
ohopMIIeHUS
pe3ynbTaToOB
paboThl, HOPMBI
Th

METO/IbI
MIPUMEHECHHUS
COBPEMEHHOM
anmapaTtypsl Ipu
MIPOBEICHUU
HAyIHBIX
HCCJICIOBAHUI,
uACHTU(DUKAIIH
Y VICCIICZIOBAHUS
CBOICTB
BEIIIECTB U
MaTepHaoB,
MpaBUIIa
00paboTKu 1
ohopMIIeHHS
pe3yIIbTaTOB
paboThl, HOPMBI
Tb

COBPEMEHHOMU anmnaparypbl
IIPY NIPOBEJICHUHU HAYYHBIX
HCCIICIOBAHUIA,
UICHTH(PHUKALNN U
UCCIIEI0BAHUS CBOMCTB
YKa3aHHOTO BEIIECTBA, HE
3HaeT TpeOoBaHUH K
0(OPMIICHHIO PE3yIbTaTOB
skcnepuMenTa u HopMm Th,
HO JIOITYCKAaeT OITUOKHU

COBPEMEHHOH aImaparypsl
Py IPOBEACHUHM HAyYHBIX

HCCIICIOBaHUM,
UICHTU(HUKAINN U
HUCCIICIOBAHUS CBOICTB

pa3IMyYHBIX TPYII BEIIECTB
U MarepuajioB; IIpaBWIIa
TEXHUKH 0E€30MacHOCTH IIpU
paboTe ¢ HUMHU, OCHOBHBIE

TpeOoBaHuUs K
0(pOpPMIIEHHIO PE3YJIbTaTOB
OKCTIEPUMEHTA

MK-2.2. Ymerp | YMeTh: YMmeeT npoBOIUTh YMeeT BBINOIHSTD
MIPOBOJIUTH TTPOBOTUTH HEKOTOPbIC XUMHYCCKHE JIEMOHCTPATHUBHBIC OTTBITHI
XHUMHYCECKUE XHUMHYECKUC IKCIIEPUMEHTHI C 0 XUMUH C
9KCIIEPUMEHTHI C | SKCIIEPHUMEHTHI C | MCIOJIb30BAaHUEM HCII0JTb30BaHNEM
HCIOJIb30BAHNEM | UCITOJIb30BAHUEM | COBPEMEHHOM COBPEMEHHOM armapaTyphl;
COBPEMEHHOU COBPEMEHHOU arnmaparypsl, HO MPOBOJUTH KOMIIJIEKCHBIHN
anmaparypsl anmaparypsl JOITyCKaeT OIIHOKH aHaJIU3 U MCCIIeIOBAHNE
CBOWCTB MOJTYyYEHHBIX
BEIIECTB M MaTEPUAIIOB.
Ymeer ohopmIIATH
pe3yIbTaThl SKCIICPUMEHTA
B COOTBETCTBHUHU C
3asIBJICHHBIMH
TpeOOBaAHUAMH
IIK-2.3. Bmagers: Bnaneetr HekotopeiMu Biageer 0a3oBeIMU
Brnanets 0a30BBIMH HaBBIKAMH HCIIOJIb30BaHUS | HABBIKAMH HCIIOJIb30BAHUS
0a30BbIMH HaBBIKAMU COBPEMEHHOM anmapaTypbl | COBPEMEHHOH armapaTypbl
HaBBIKAMH UCIIOJIb30BaHUS | MIPH MPOBEJICHUM HAYYHBIX | MPU MPOBEICHUN HAYYHBIX
UCIIOJb30BAHUSI | COBPEMEHHOM UCCIICIOBAHMI, HO UCCIICIOBaHUH,
COBPEMEHHO anrmaparypsl IpH | JOMYCKAaeT OMIUOKH UICHTU(HUKAIINY U
anmaparypsl pu | MPOBEICHUN U3yUYCHHsI CBOMCTB BEIICCTB
MIPOBEICHUHT HAyYHBIX U MaTepHa’os,
HAyYHBIX UCCIICTIOBAHUI NPaBUIHHOTO
HCCIIeTOBAaHUN MIPOTOKOJIMPOBAHNUS OTIHITOB

KpI/ITepI/ISIMI/I OIICHUBAHUA SBJIAIOTCA 68.J'IJ'IBI, KOTOPBIC BBICTABJIAIOTCA IPETIOAABATCIIEM
3a BHUIBI JOCATCIBHOCTH (OI_ICHOIIHBIG Cpe)ICTBa) 0 uTOraM HU3YUYCHUS MOI[y.]'ICﬁ (pa3z[en0B
,Z[I/ICLII/IHJ'II/IHBI), MNEPCUUCIICHHBIX B peﬁTI/IHF'HHaHe JAUCHUITIIMHBI




4.2. TunoBble KOHTPOJIbHBIC 3aIaHUsl WJIN UHBIC MaTE€pUuaJbl, H606XOL[HM]>IC AJIsi OHCHKH
3HaHHI7[, yMeHHﬁ, HaBBIKOB M OIIbITA JEATECJIbHOCTH, XaPAKTECPUIYIOLIUX 3TAIIbI
(l)OpMHpOBaHHH KOMIIeTEHIIMIi B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepualbl, ONpeac/Jasa0Iue MmMpouecaypbl OUCHUBAHUA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U ONIBITA T€ATEC/IbHOCTH, XaPaAKTEPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/IH

KOMIIeTeHIH i
Kon n HammMeHOBaHUe HHAUKATOPA Pe3yabTaThl 00y4eHUs M0 OuneHouyHbIE
JOCTHKEHHSI KOMIIETEHIIUH JUCIHUILIMHE cpeacTBa
TIK-1.1.3HaTh OCHOBHBIE METOIbI 3HaTh: OCHOBHBIE METOIbI CUHTE3a U | JlomycKu K
CHHTE3a U aHaJI13a XUMUYCCKUX aHaIM3a XMMHYCCKUX BEIICCTB, nabopaTopH
BEILIECTB, MPUHIIAIIA PAOOTHI MPUHIKIIA PAOOTHI CTAHIAPTHBIX BIM
CTaHJIapPTHBIX J1a00PATOPHBIX 71a00paTOPHBIX TPHUOOPOB paboTawm,
pruOoOpoB OTYET
TECTHI
[1K-1.2.YMeTh BBITIOTHSTH YMeTh: BBINOJIHATE OCHOBHBIE Honycku
OCHOBHBIE OTIEPAIMH BBIMIOJHSAEMbBIC | OTIEPAIMH BBIIOJIHSAEMBIE MPU 1abopaTopH
MIPU CUHTE3€ U aHAJN3€ XUMUYECKUX | CHHTE3€ M aHAJIN3€ XUMHUECKHUX BIM
COeTMHEHMI COeIMHEHMI paboTtam,
OTYET
TECTHI
T1K-1.3. Biagers HaBBIKAMU Brnaners: HaBbIKaMU BBIITOJIHEHUS Homnycku
BBIMNOJIHEHUS] CTaHIAPTHBIX CTaHJIapTHBIX OTEpaInid 1O 1abopaTopH
omnepanuii no npeajiaracMbiM npeiaraeMbIM METOIUKaM BIM
METOINKaM paboTtam,
OTYEeT
TECTHI
[1K-2.1. 3Hath cTaHIapTHBIC 3HaTh: CTaHJAPTHBIE METOIbI Homnycku
METO/Ibl IPUMEHEHUS COBPEMEHHON | MPUMEHEHUSI COBPEMEHHOM 1abopaTopH
armnaparypsl Ipy IPOBEACHUU arnmaparypsl Ipy MIPOBEJACHUU BIM
HAaY4YHBIX UCCJICI0BAHUM, Hay4YHBIX UCCIICIOBAHUM, paboTtam,
HJIEHTU(DUKAITUN U UCCIICTOBAHUS UICHTU(UKAITIN U UCCIICIOBAHUS OTYET
CBOMCTB BEILIECTB U MAaTEPUAJIOB, CBOMCTB BEIIIECTB U MaTEPHUAJIOB, TECTHI
npaBuiia 00pabOTKU U 0POpMIICHHUST | TTpaBUiia 0OpabOTKU M OPOPMIICHUS
pe3ynbTaToB paboThl, HopMbl Th pe3ynpTaToB paboThl, HopMbI Th
[1K-2.2. YMeTh npoBOIUTH YMeTh: MPOBOAUTE XUMUYECKHAE Homycku
XUMUYECKHE SKCIIEPUMEHTHI C SKCIEPUMEHTBI C UCIIOJIb30BAHUEM 71a00paToOpH
HCIMOJIb30BAHUEM COBPEMEHHOM COBPEMEHHOU anmnaparypbl BIM
anmnapaTypsl paboTtawm,
OTYEeT
TECThI
[1K-2.3. Bimagets 6a30BbIMH Bianerh: 0a30BBEIMH HaBBIKAMH Honycku
HaBBIKAMH HCHOJIb30BaHMS HCII0JIb30BaHUs COBPEMEHHOM nabopatopH
COBPEMEHHOM anmnaparypsl Ipu anmnapaTypsl py MPOBEACHUN BIM
MPOBEJACHUU HAYYHBIX HAy4YHBIX UCCIIEIOBAHUM paboTtawm,
HCCICAOBAHUM OTYET
TECThI




4.3.Peiimunz-nian Ooucyuniunbl

Kputepun o1ieHKH YCTHOIO OIIpPoca

- 0 6aiyIoB BBICTABIISIETCS CTYICHTY, €CIIM CTYJCHT HE MMEET IPEACTaBICHUs 00 00CyKIaeMoM
BOIIPOCE;

- 2 OaIaBBICTABIISACTCS CTYACHTY, €CII CTY/ICHT UMeeT (parMeHTapHbIC IPEICTABICHUS 00

00CyX1aeMOM BOTIPOCE;
- 3 Oayia BBICTABIISIETCS CTYACHTY, €CIIM CTYJICHT UMEET HETIOJIHBIE TPEICTaBICHUS 00

00CyX1aeMOM BOTIPOCE;

- 4 Gaya BBICTABIISIETCS CTYACHTY, €CIIH CTYJIEHT UMEET cpOpMUPOBAHHBIE, HO COJIEPIKAINE

CYIIECTBEHHBIE MPOOEIBI MPEICTaBICHUs 00 00CYK1aeMOM BOIPOCE;

- 5 GaI0B BBICTABIISIETCS CTYACHTY, €CITU CTYACHT UMeeT C(hOPMHUPOBAHHBIC CHCTEMATHICCKHEC
npeACcTaBiIeHUs: 00 00CYKIaeMOM BOTIPOCE.

Bonpocsl 11st ayiuTOpPHOI U J0MalIHeld padoThl
Bomnpocs! 11t yeTHOTrO onpoca

Tema Ne 1

Crnenmnduka mnpoTekaHws  OBICTPHIX  KUAKODA3HBIX  XUMHYECKHUX  peakiuil. HoBbie
3akoHOMepHOCTH. OOmme © OTIWYUTEIBHBIE OCOOCHHOCTH pPEXKHMa KBa3HHICATHLHOTO
BBITECHCHHsI B TYPOYJICHTHBIX MOTOKAaX MO CPABHEHHUIO C PEKMMaMHU HJICATLHOTO CMEIICHHS U
BBITECHCHHsI. YCIOBHS (OPMUPOBAHHS peXKHMMa KBa3HUICAIBHOTO BBITECHEHUS B Cllydae
MPOTEKAaHUSI HU3KOMOJICKYJSPHBIX PEAKIUMA W TpPH CHHTE3e moJuMepoB. IIpenmmyrmiecTBa
MPOTEKaHUs OBICTPBIX XUMUUYECKUX PEaKIMi B PEKUME KBAa3MHJICATHLHOTO BBITCCHEHHS. [lyTm
pEeryJaupoOBaHUs TEIUIOBOTO pPEKHMa IPH MPOTEKAHHH OBICTPBIX XUMHUUYECKUX PEAKIUH B
TpyOUaThIX TYpOYJIEHTHBIX ammapaTax. 1pyOuaTbie TypOyJEHTHBIE ammapaThl KaK HOBBIA THII
PEaKTOPOB XUMHUUYECKOM TEXHOJOTMU (HOBBIE 3aKOHOMEpPHOCTH pPaboTel). Moaudukauu
TpyOUaThIX TypOYIEHTHBIX allapaToB.

Tema Ne2

ABTOMOJICTbHBIA PEKHUM TEUECHHUS KUJIKUX MOTOKOB MO OTHOILICHHIO K BSI3KOCTU B TPyOUaTBIX
TypOyJeHTHbIX ammaparax Juddy30p-KoH(PY30pHONH KOHCTPYKIHMH. XapaKTEpHbIE BpeMeHa
TypOyJIeHTHOTO, MHKPO- W ME30CMEIIeHHs B TpyOuaThlIX TYypOYJIEHTHBIX ammapaTax.
XapakTepucTUKH TYpOYJIEHTHOTO CMEIIeHHS B TpyOwaThlXx TypOyIEHTHBIX ammaparax B
aBTOMOJIEILHOM pexuMe. MaKpoCTpYKTypbl (DPOHTOB CMEIIEHHUS W pPEaKIHH B TPyOdyaThIX

TypOyJIEHTHBIX ammnaparax IWIMHAPUYECKOM KOHCTpyKuuu.  Pacuer nuaMerpa Kameib
aucniepcHol  ¢as3pl B TpyOuaThix TYpOyJeHTHbIX —ammaparax Juddy30p-KoHPY30pHOM
KOHCTpYKUMH.  OCHOBHBIE TOHSATHS MAaKpPOKMHETHKH. YCIOBHUS HEOOXOJUMOCTH Yydera

MAaKpOKHHCTUYCCKHUX 3aKOHOB IIPHU NPOTCKAHWU XHUMHNYCCKUX peaKuHﬁ. HYTI/I PEryjinpoBaHue
TCIUIOBOI'O pCKuUMa IpU M[MPOTCKAHUHA 6BICTpLIX XUMHUYCCKUX peaKLII/Iﬁ B prﬁ‘laTHX
Typ6leeHTHLIX arraparax 3a C4CT BHCIIHETO TCIJIOChEMA.

TemaNe 3
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Chenatb BBIBOJ O JHMUTHPYIOUIEM MeXaHu3Me (MacmTad CMEIIeHHs) TOMOTCHHU3AlUU
pPEaKIMOHHOM CMECH €ClU JIMHEWHash CKOpOCTh JABWXEHHS moToka V=10 m/c, nmamerp
KoH(y30pHO# yacTu anmnaparta 0=100 MM, tuHamMuueckas Bs3kocth u=1000 mlla-c, MIOTHOCTH
p=865 xr/m°, yron packpeitus muddysopa y=45°. Paccumtarh 3HauyeHMs Kod(QuiMeHTa
TypOyneHTHOU MU y3uH, YISTbHOW KHHETUYCCKOW TYypOYJICHTHOCTH, MUCCHITAIINUA YICIbHON
KUHETHYECKOW PHEPTUU TypOYIEHTHOCTH €CJIM CKOPOCTh JBMKEHUS MOTOKA V=5 M/c, TuaMerp
KoH(Y30pHOH yacTu armmapata O,=50 MM, yron packpeitus auddysopa y=45°. Paccumtarh
KPUTHYECKUM pajnyCc, COOTBETCTBYIOLINI MEPEXoy OT pexuMa KBAa3UUJEAIbHOTO BBITECHEHUS
K (hakeIbHOMY pEXHMY IIPU NMPOTEKAHUU: a) HU3KOMOJIEKYIIPHOW PEeakluu BTOPOTO MOPSAKA C
KOHCTaHTOW ckopoctd 10 J5/MONBb-c, HaWMEHbIIas KOHIIGHTPAIUS OJHOTO W3 pPEarcHTOB
cocraBmster 0,25 wmomb/m, kodddumuent TtypOymentHoi muddysmn D = 103m?c; 6)
MOIMMEPU3ALMH H300yTUIIEHa ¢ KOHCTAHTOM rOeIn aKTUBHEIX LeHTpoB Ky = 20 ¢,

Tema Ne 4

VYcnoBus (GopMUpPOBaHHS CTAaI[MOHAPHOTO W HECTAMOHAPHOTO TEIJIOBOTO PEXKKMMa palOThI
XHUMHYECKOTO peakTopa (BEpXHsS M HWKHSS TOYKU CTAIMOHAPHOTO peknMma). PacmpeneneHue
BpEMCH HpC6BIBaHI/I$I B arnmnaparax XUMHAYECKOU TEXHOJIOTUH (I/I)leaJ'II)HOFO CMCUICHUA,
UJIaIbHOTO BBITECHEHUs, TYpOYJIEHTHBIM pPEaKkTop). KonuyecTBeHHBIE XapaKTEPUCTUKH
CTCIICHU OTKIIOHCHHA CTPYKTYpPbl IIOTOKOB B alIaparax XUMHYECKON TEXHOJIOTHU OT
NACAJIBHOTO CMCHICHHUA U HACAJIBHOTO BBITCCHCHUA. O01acT HUCHOJIB30BAHUA Tp}I6‘-IaTI)IX
TypOyJeHTHBIX ammnaparoB. VX mpeumyiiecTBa 1Mo CpaBHEHHIO C TPAJAWLUOHHBIMU PEAKTOPAMHU.
dopmMupoBaHuE MAaKpOPEKUMOB MPH MPOTEKAaHUH OBICTPBHIX XUMUYECKHX pEaKlUil Ha IMpUMepe
MOJIMMEPHU3allii  M300yTHIICHA.  YCJIOBHS HApYIIEHUS aBTOMOJICIIBHOTO pEXHUMa TCUCHUS
BBICOKOBSI3KMX Cpell B TpyOdaThiX TypOyNeHTHBIX ammaparax auddy3op-koHy30pHOA
KOHCTPYKIIMH, METOJ/Ibl BOCCTAHOBJICHHSI aBTOMOJEIBHOTO pekuMa. DakeabHBbIH peXxuM Npu
MPOTEKAHUU OBICTPHIX XUMHUYECKUX PEaKIIUM.

Texymuii KOHTPOJIb TPEACTABISET COOOW MPOBEPKY YCBOCHHS y4eOHOTO Marepuala,
PETYISPHO OCYIIECTBIISIEMYIO Ha MPOTXKEHUU ceMecTpa. OH OCYIIECTBISIETCS CUCTEMaTUYECKH,
910 OOYCIOBJIEHO TpeOOBaHUEM TMOCTOSSHHOTO U HENPEpPHIBHOTO MOHUTOPUHIA KadecTBa
oOyueHusi, a TaKke HEOOXOAUMOCTHIO OaUIbHO-PEUTUHTOBOM OIICHKH YCIIEBAEMOCTHU
oOyuatonierocs. [Ipu momoOHOM KOHTpOJIE OCYIIECTBISIETCS MpOBEpKa HE KOMIIETCHIMH B
L[EJIOM, a OTAENBHBIX €€ 3JIEMEHTHI (3HAHUSI, YMEHUS, HABBIKU).

PyGexxHbBI KOHTPOJIb OCYIIECTBIACTCS B KOHIIE 1-TO M 2-TO MOJyJeH, BBIIEIIEMBIX B paMKax
OCBOCHMS JTUCUUILJINHBL. OH 1[O03BOJIAET MPOBEPUTH OTACIIbHBIE KOMIETEHUUH WU
COBOKYITHOCTH B3aMOCBSI3aHHBIX KOMITETEHIIUH.

Yerueiih ompoc (YO) wumeer 06onblioe 3HAYeHHE B OIEHKE Tpoliecca (OpMUPOBAHUS
KOMIIETEHIMI B Mpoliecce OCBOCHHUS yueOHOW mucuuruinHbl. BocnurarensHas (ynkius YO
MMEeT P BAKHBIX aCHEKTOB: HPABCTBEHHBIN (YecTHas cjaaya), IUCHUTUTMHUPYIOIIAN
(cucteMaruzanus MaTepuaia MpH OTBETE), TUAAKTHUYECKHU (JIydllee 3alOMHHAHUE MaTepHuala
MpH  MHTEJUIEKTYAIbHOW  KOHIEHTPALUM), OSMOIMOHANBHBIA  (PallocTh OT  YCHEIIHOTO
MpoxoxkaeHus cobecenoBanusi) u ap. Obyuaromas Gyakius YO cOCTOUT B BBISIBJICHUU JIeTaJIeH,
KOTOpbIE MO0 KAaKUM-TO MPUYMHAM OKAa3aJHCh HEJOCTATOYHO OCMBICICHHBIMU B XOJi€ Y4eOHBIX
3aHSATUA W TPU MOATOTOBKE K 3auéTy WM dKk3aMmeHy. YO oOnanaeT Takke MOTHBHPYIOIIEH
GyHKIHMEH: TpaBHIBHO OpPraHU30BaHHBIE coOeceoBaHHe, KOJUIOKBHUYM, 3a4€T MOTYT
CTUMYJIMPOBATh YUeOHYIO IeATEeILHOCTh CTYJI€HTa, €T0 y4acTHe B HAyIHOU padoTe.

Bomnpocs! 111 NOATOTOBKH K Py0e:KHOMY KOHTPOJIIO:
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10.

11.

12.

13.

14.

Crnenuduka mnpoTekaHUst OBICTPBIX JKUAKO(PA3HBIX XUMHUYECKUX peakuuid. Hosble
3aKOHOMEPHOCTH.

O6H.[I/Ie W OTJIUYUTCIBHEIC OCOOCHHOCTHU pPeKUMa KBa3WHUACAJIbHOI'O BBITCCHCHUA B
TYPGYJICHTHBIX IMMOTOKax MO0 CPaBHCHHUIO C PCKUMaAMHU UACAJIBHOTO CMCHICHUS U BBITCCHCHUS.

VYcnoBust (hopMUpOBaHHS pEXKHMMa KBAa3HHICATHHOTO BBITECHEHHS B CIydae MPOTEKAHUS
HU3KOMOJIEKYJISIPHBIX pEaKkIMil M NpH CUHTE3€ MojauMepoB. IIpeummyinecTtBa mpoTekaHuUs
OBICTPBIX XMMHUECKUX PEAKLUN B PEKUME KBa3UUI€ATbHOTO BHITECHEHHUS.

[lytu perynupoBaHus TEIUIOBOTO PEXHMMa IPU NPOTEKAHUU OBICTPHIX XMMUYECKUX PEaKLMi
B TPYOUaThIX TYpOYJIEHTHBIX amnmnapaTax.

TpyOuatbie TypOyneHTHbIE annaparhl KaK HOBBIM TUI peaKTOPOB XMMHMUYECKON TEXHOJIOTUU
(HOBBIE 3aKOHOMEPHOCTH PaboThl). Monupukanuu TpyouaTsiX TypOyJIE€HTHBIX alapaTosB.

ABTOMOJICNIBHBIA PEXKUM TEUYEHMSI JKUAKHUX MOTOKOB IO OTHOIIEHMIO K BSI3KOCTH B
TpyOuaThIX TypOyJNEeHTHBIX annapartax U dy30p-KOHPY30pHOH KOHCTPYKIIUH.

XapakTepHble BpeMeHa TypOyJeHTHOro, MHKpPO- U ME30CMELIEHHs B TpyOdaThiX
TypOYJIEHTHBIX ammaparax. XapaKTepUCTHUKH TypOYyJE€HTHOTO CMELIeHUusi B TpyOdaThIX
TypOYJIEHTHBIX anmnaparax B aBTOMOJEILHOM PEXHUME.

MaxkpocTpyKTypbl (PpOHTOB CMELICHUS U PEaKIMHU B TPyOUaThIX TypOYJIEHTHBIX ammaparax
UWIMHAPUYECKONH KOHCTPYKIUH.

Pacuer nmamerpa kamenb mucriepcHO (a3bl B TpyO4aThbiX TYpOYJICHTHBIX armaparax
muhdy3op-kKoHDY30pHOI KOHCTPYKIIUH.

OCHOBHBIE TTOHATHSI MaKpOKHHECTUKH. VYcnosus HGO6XO,Z[I/IMOCTI/I yue€Ta MaKpOKHHETHUUCCKUX
3aKOHOB IIpHU NPOTEKAHNU XUMHUUYCCKUX peaKuHﬁ.

[lytu perynupoBaHue TEIUIOBOTO PEKKUMa MPU MPOTEKAHUU OBICTPHIX XUMUYECKUX pEaKLni
B TpyOUaThIX TYpOYJIIEHTHBIX alnapaTax 3a cueT BHEIIHEro TeIIoCheMa.

Cnenate BBIBOJ O JTUMUTHPYIOIIEM MEXaHH3ME (MacimTad CMeIIeHHs) TOMOTEHHU3aluu
pEaKIMOHHOM CMeCH ecClM JIMHEiHas CKOPOCTh JBIKEeHUs MoToka V=10 m/c, aumamerp
KoH(]y30pHO# wyactu ammapara O=100 MM, muHammuueckas Bs3kocTh W=1000 wmlla-c,
IJIOTHOCTL P=865 Kr/M3, yron packpsitus auddysopa y=45°,

Paccunrare 3Hadenust kosddunuenta TypOyneHTHol nuddy3uu, yneabHOM KHUHETUYECKOU
TypOyJIE€HTHOCTH, TUCCHUIAIMM YAEIbHONW KHHETMUYECKOW SHEpruM TypOYJIEHTHOCTH €CIU
CKOPOCTh JIBIDKCHUSI MOTOKa V=5 M/C, AnameTp KoHQy30pHOU YacTu ammapara =50 mm,
yron packpbitus quddysopa y=45°,

Paccuntath  KpUTMYECKMI  paauyc, COOTBETCTBYIOIIMH  TIepexoay OT  pexuma
KBa3WUICANLHOTO  BBITECHEHUS K  (aKeNbHOMY peXHUMY TIpH  TMPOTCKaHUH: )
HU3KOMOJIEKYJISIPHOM peaklMu BTOPOTO MOpsijKa ¢ KOHCTaHTOM ckopoctd 10 7n/mMounb-c,
HaMMEeHbIIasi KOHLIEHTpAIHs OJHOTO U3 peareHToB cocraBigeT 0,25 Moinb/a, Ko3(hPUIHEHT
Typ6ynentHoit mupdysun Dy = 10°m%/c; 6) momumepusanuy u300yTUIEHA C KOHCTAHTOM
ruGesy akTUBHBIX 1eHTpoB Ky = 20 ¢,
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15

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

. YcnoBus (popMUpOBaHHS CTAI[HOHAPHOTO M HECTALIMOHAPHOTO TEIUIOBOTO pEeXUMa pabOTHI
XMMHMUYECKOTO PEAKTOpa (BEPXHSS U HIDKHSSA TOUKU CTALlMOHAPHOTO PEXUMa).

Pacnpenenenue BpeMeH mpeOBbIBaHUS B ammaparax XMMHUYECKOW TEXHOJOTHH (MIeaTIbHOTO
CMEIIEHHUS, UACATbHOTO BHITECHEHMUSI, TYpOYJIEHTHBII pEAaKTOP).

KonmnuaecrBennrie XapaKTCPUCTUKHU CTCIICHU OTKJIOHCHUA CTPYKTYPBI IIOTOKOB B alriaparax
XUMHYECKON TEXHOJIOTHH OT nacajJIbHOIr0 CMCIICHHUA U UACAJIbHOI'O BBITCCHCHHMA.

OO6nacTy UCHOJB30BaHUS TpyOuaThbiX TypOyJIEHTHBIX ammaparoB. X mpeumymiectBa 1o
CPAaBHEHHUIO C TPAJULMOHHBIMHA PEAKTOPaMHU.

dopMHUpPOBaHUE MAKPOPEKUMOB IPH MNPOTEKAHUU OBICTPBIX XHUMHUYECKHUX peakiuil Ha
IpUMepe MOJUMEPU3ALMH N300yTUIICHA.

VYcnoBust HapyIIeHUs aBTOMOJICIIBHOTO PeXXUMa T€UEHUs BBICOKOBSI3KHX CPell B TPyOUaThIX
TypOyJIEHTHBIX anmaparax AU y30p-KoHPY30pHOI KOHCTPYKIIUHA, METO bl BOCCTAHOBIICHUS
aBTOMO/IEJIBHOTO PEKUMa.

daxkenbHBIN PEKUM MPU TPOTEKAHUU OBICTPBIX XUMUUYECKUX PEaKIUH.

MGTO)II)I pel"y.]'[I/IpOBaHI/ISI TCIIJIOBOT'O pe)KI/IMa HpI/I HpOTeKaHI/II/I 6BICTpBIX XUMHUYCCKUX
peaKuui.

Bnusinue paguyca peakTopa Ha XapakTep NpoTeKaHusl ObICTPON MOJUMEPU3AINU U KAYECTBO
MOJIy4aeMBIX MPOIYKTOB.

Bo3mosxHBIe 0051aCTH WCIOJIB30BAaHUSA TYpOYJEHTHBIX PEAKTOPOB pa3HOW Moau(HKaIU.
OO6ocHylTE OTBET.

KpI/IBBIe OTKJIMKAa Ha BBOJ MHCPTHOI'O HHAWKATOpA B allIiaparax XUMHYECKOM TEXHOJIOTHH.

Cemapupyromuii ~ 3pdext B TypOyneHTHBIX peakTopax auddy3op-koHpy30pHOU
KOHCTPYKIIUH.

CpaBuute TYpOyJNEHTHBIE peakTOphl MUIUHApUYeckod u  auddy3op-koHDY30pHOI
KOHCTPYKIUH.

Sueeynass u uddy3uoOHHBIE MOJAETH IMPH pacyeTax pPEeKUMOB pPabOThl PEAKTOPOB
XUMHYECKON TEXHOJIOTHUH.

BnusiHue BA3KOCTH Ha pexXUM paboThl TpyOUaThIX TYpOYIEHTHBIX alnapaTos.

Pacder gnuHBI 30HBI OXJIAXKICHUS B Typ6y'J'ICHTHLIX PpCaKTOpax Nnpu NpOTCKaHUU 6BICTpBIX
XUMHUYCCKUX peaKHHﬁ.

3aBUCHMOCTD BI>I60pa TUINIA U KOHCTPYKIMU PEAKTOpa B 3aBUCUMOCTU OT KHHCTHYCCKUX
nmapaMeTpOB MOJIMMEPHU3AIUOHHBIX ITPOLIECCOB (Ha npuMepe OJII/ITOMCpI/IBaI_[I/II/IHI/IHCpI/IHCHa).

. 3oHHas MOJCIIb BCACHUA 6BICTp01"0 XUMHYCCKOTO IIpoLecca.
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KommiekT TecToB (py0e:KHbII KOHTPOJIb)

Omnucanue tectupoBanusi: [I[poBoaUTCS TECTUPOBAHKE HA CTEIICHDb BIAJICHUS
MarepuanioM. B KaxXa0M 3a/laHiH — OJIUH NPABUIBLHBINA OTBET

Kputepuu onenxu (B 6aynax):
- 0 GaIoB BBICTABIISETCS CTYIEHTY, €CIH KOJHMUYECTBO MPABMIIbHBIX OTBETOB 0 %0;
- 10 Garmta BeICTaBIISIETCS CTYJICHTY, €CJIM KOJIMYECTBO MPABHIBHBIX 0TBETOB 30 %);
- 15 GamnoB BBICTABIISIETCS CTYACHTY €CJIM KOJMYECTBO MPABHILHBIX 0TBETOB 40 %;
- 20 GayIOB BBICTABIISIETCS CTYACHTY, €CJIA KOJIMYECTBO MPABHIBHBIX 0TBETOB 60 %;
- 25 GaJuIOB BBICTABIISETCS CTYACHTY, €CIIM KOJIMYECTBO MpaBUIbHBIX 0TBETOB 80 - 100%;

UTto Takoe KBaUM30TPEMUYECKHUI pexxkumM?

a) PexxuM ¢ oiMHaKoBOM TeMIepaTypoil CTEHKH peakTopa

0) Pexwum, npu KOTOPOM CKOPOCTH TEILIOBBIAEICHUS paBHA CKOPOCTHU TEIJIOOTBO/IA

B) Pexum, mpu KoTOpoM 3a cyeT HMHTEHCHBHOTO IMPOJOJBHOTO TEepeMElIUBaHus Be
peakuoHHbIN 00BEM HaXOUTCS MPU OJIMHAKOBOM TeMIieparype.

Ananbatndeckue moIbeM TEMIIEPATyphI IPSIMO TPOTIOPITHOHANICH:
a) Beixony mpotykra

0) TermoeMKOCTH PeaKIIMOHHON CMecH

B) [ImoOTHOCTH peakIMOHHOM CMeCH

Yro He sBIsIETCS] OJHOM M3 MOAM(DUKAIUI TPyOUIaThIX TypOYyJICHTHBIX aIapaToB:
a) Anmapar nuddy3op-kKoHPY30pHOI KOHCTPYKIIHH

0) Anmapar WIMHAPUIECKOH KOHCTPYKIIUU

B) Amnmapar Tuna «rpyda B Tpyoe»

B cooTBeTcTBUU ¢ KiaccupUKanuel peakTOPOB XUMUYECKOH TEXHOJIOTUH Pa3IMYarOT:
a) PeaKkTop UACATHHOTO BBHITCCHEHHSI

0) peakTop MACaTbHOTO CMEIICHUS

B) PEaKTOp HJICAILHOTO Ipoliecca

Pexxum KBa3umI€aIbHOTO BEITECHEHUS B TYPOYJIEHTHBIX MOTOKAX (POPMUPYETCS IPU YCIOBHUH:
a) panyC peakTopa MEHbIIIe KPUTHUECKON BETMYHHbI

0) panuyc peakTophl 0OJIbIIE KPUTUYECKON BETUUUHBI

B) paJInyC peakTopa paBeH KPUTHUECKON BEIHYUHE.

BribepuTte 105XKHOE yTBEpIKICHUE:
a) beicTpble XuMHUYecKue peakiuy MpoTeKarT B MU Py3MOHHOI 06nacTu
0) beicTpble XUMUYECKHe peakuu JUMUTUPYIOTCS TEII0-MaCCOEePEHOCOM

Ch

B) CKOpOCTB GBICTpBIX XUMHUYCCKUX pCaKI_II/Iﬁ OITMCBhIBACTCA TOJIBKO 3aKOHaMH (I)OpMaHBHOﬁ

KHMHCTHUKH.

Kpurepnii bonenmreiina 31o:
a) Kputepuii TerioBoro noao6us
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0) Kpurepuii Xumrueckoro moao0us
B) Kpurepuii rumpomHaMuaeckoro noo0ous

Kpurepuii Peiinonbaca 31o:

a) Kpurepuii remioBoro noaoous

0) Kpurepuii XuMruecKkoro moao0us

B) Kpurepuii ruipoamHaMU4ecKOro moaoous

VYkaxuTe BEpHOE /7151 OBICTPBIX XUMUYECKUX PEAKIIUIN YTBEPKICHHE:

a) Brixo npoayKTa pacTeT ¢ yBEIMUEHUEM CKOPOCTU JBUKEHHS pEareHTOB

0) BeIxo mpoIyKTa CHIKAETCS C YBEIIMYCHUEM CKOPOCTH JIBUIKCHUS PEareHTOB
B) BbIX0/ poIyKTa Ha 3aBUCHUT OT CKOPOCTH JABMKEHHUS PEareHTOB

Hau6omnpieit 3¢ ¢dpekTuBHOCTS TypOyJIEHTHOTO NepeMeIINBaHus pEaKIIMOHHON CMECH
XapaKTepHU3yIOTCs TpyOUaThie anmnapaThbl:

a) C COOCHBIM BBOJIOM PEAareHTOB

6) C panuanbHBIM BBOJIOM PEareHTOB

B) C KOHHYECKHM pacIlIMpeHHeM B HavyaJle anmnapara

B aBTOMOIEIHHOM peKUMeE ABMKCHUS PEAKITMOHHON CMECH TI0 OTHOIICHHIO K BA3KOCTH
XapaKTePUCTHKHU TYpPOYJICHTHOTO ITepEMEIITHBAHMS:

a) He 3aBHCAT OT BSI3KOCTH

0) 3aBUCAT OT BSI3KOCTH

B) PaBHBI BsI3KOCTH

BriGepuTe HeCyIeCTBYIONNN TEPMUH:

a) Bpemst TypOyneHTHOTO MepeMenTuBaHus
0) Bpems MukpocMmernieHus

B) Bpems HaHocMeteHus

TpyOuatblii TypOyJNEHTHBIH anmapar KOKyXoTpyOo4daToi KOHCTPYKIIMH HCIIONIb3YeTCs JJIS:
a) CHmkeHus aauabaTH4YeCcKOro pa3orpeBa B MecTax BBOJIa PeareHTOB

6) CHI>KeHUs TPOTSHKEHHOCTH 30HBI OXJIAXKICHUS

B) nTeHcudukanuu TypOyIeHTHOTO MepeMeIIBaHus 0 BCeMy 00beMy peakTopa

TpyOuatslit TypOyneHnTHbIN annapat 1uddy30p-koH(PY30pHON KOHCTPYKIIMH UCTIOIB3YETCS IS
a) CHmkeHus aguabaTHYeCKOro pa3orpeBa B MecTax BBOJIa PEareHTOB

0) CHIKeHUs TPOTSHKEHHOCTH 30HBI OXJIAXK ICHUS

B) nTeHcudukanum TypOyaeHTHOTO MepeMENINBaHuUs TI0 BCeMY 00beMy peakTopa

TpyOuatslii TypOyJNEeHTHBIH anmapaT 30HHON KOHCTPYKIIMU UCTIONIB3YETCS IS

a) CHMXeHus a1nabaTH4ecKoro pa3orpeBa B MecTaX BBOJIa PEareHTOB

6) CHMXEHUS MPOTSHKEHHOCTH 30HbI OXJIAKICHUS

B) MHTeHCcH(uKanuu TypOyIeHTHOTO MepeMEIINBaHMs 110 BCEMY 00beMY peakTopa

CreneHp OTKIIOHEHMSI OT UJICAUTU3UPOBAHHBIX MOJIEJIEN CMEIIEHUS U BBITECHEHUS MOYKHO
OLICHUTH C UCIOJIb30BaHUEM:

a) Pacnipenenenus no BpeMeHam NnpeObIBaHUsI PEareHTOB B 30HE PEaKIH

0) Pacnipenenenus TemMreparypsl B 30HE peaKkLuu

B) Pacnipenenenust KOHIEHTpAIMM UCXOIHBIX PEareHTOB B peakTope
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Cenapupyromuii 3h}HeKT mpu BBICOKUX CKOPOCTSX JBMKEHUS MHOTO(Aa3HOW PEaKIIMOHHON
cMmecu (POpMHUPYETCsl B TPYOUaTHIX TypOYJIEHTHBIX PEaKTOpax:

a) Auddy3op-koHPY30pHOI KOHCTPYKIUU

0) LlunmuHapruecKoil KOHCTPYKIUH

B) KoxxyxoTpy0O4aroii KOHCTpyKIUH

Temnepatypa B peakTope MpHu NpOTEeKaHUH ObICTPOr0 XMMHUYECKOTO IPOIIECCa B YCIOBUAX
BHYTPEHHETO TEIUIOChEMA:

a) PaBHa TeMriepaType xJjiajoareHra

0) PaBHa TemnepaType KUNICHHS KOMIIOHEHTOB PEAKIIMOHHOW CMeCH

B) PaBHa TemnepaType UCXOIHOH peaKlIMOHHON CMECH.

5.YueOHO-MeTOANYECKOe U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHOI U 0TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOEHMS THCIHUIITHHBI

a) OcHoBHas JuTEpaTypa
1. 3akreimMA.}O. OOmas xuMuueckass TEXHOJIOTHs: BBEJACHHE B MOJICTUPOBAHUE XHUMHUKO-
TEXHOJIOTHYECKUX TIporeccoB ( DNEeKTpoHHBIM pecypc ): ydeO.mocobue/ 3akremA.l0. —
M.:JIoroc, 2012 -304 c.
2. 3axapoB B.II. MakpokuHeTHka OBICTPONMPOTEKAIONINX MPOIECCOB B kuakoil ¢aze. Kypc
nexuuit. Yga: PULbamlV, 2008. — 56 ¢

0) 1OMOJIHUTEJIbHAS JIUTEepaTypa
3. 3axapos B.I1.,bepmun A.A., MonakoBlO.b., Jle6epneesP. 1. ®u3nko-XuMHU4IECKHE OCHOBBI
MPOTEKaHUs OBICTPBIX KUIKO(Da3HBIX TporeccoB. M.: Hayka. 2008. 348 c.
4. MinskerK.S., BerlinAL AL, ZakharovV.P.,ZaikovG.E. Fastliquid-
phaseprocessesinturbulentflows. BrillAc. Publ. VSP. Netherlands.2004.180p.
5. AitamreitnB.I. wap. OOumii Kypc mporeccoB U anmnapaTroB XUMHUYECKON TEXHOJIOTHH, B 2-
X kH. M.: Jloroc. 2003, 912 c.
6. MonakoBlO.b., bepnun An.An., 3axapoB B.IL.beicTpbie )kuakoda3zHbie XUMUUYECKHE
MIPOLIECCHI B TypOYIEHTHOM pekume. M3BecTust By30B. XUMUS U XUMUYECKasi TEXHOJOTHUS. -
2005. -T. 48. -Ne9. -C. 3-17.
7. MunraneesB.3., 3axapo B.Il., TaiiOynatoBll.A., MonakoBlO.b. O BiusHuun
TUAPOJIMHAMUYECKOTO BO3ACHCTBHS Ha MUKPOCTPYKTYPY COMOJMMEPOB OyTaaueHa ¢
m3onpenoM // Jlokmaner AH. 2011. T. 440. Ne 4. C. 488—490.
8. 3axapor B.I1., Munckep K.C., IlleBnsikoB®.b., bepimun An.An., Anekcansul.I'., PeiToB
B.JI., KonommneB A.A. HWureHcudukauus Ta30)KUIKOCTHBIX TIPOIIECCOB B TPyOUYaTHIX
TypOyneHTHbIX anmnapatax // Kypuan npuknagnoit xumun. 2004. T. 77. Ne 11. C. 1840-1843.

Ilepeyenb MeTOAMYECKHUX YKAa3aHUH /ISl CAMOCTOAITEIbHON Pa0oThI CTY/ICHTOB
1.Kypc nexuuii «MakpoKHHETHKa OBICTPOMPOTEKAIOMIMX IMPOLECCOB B KHUAKOM (aze». Ya:
PULBamI'V, 2008. — 56 ¢
2. Meroauyeckue yKa3aHHMsS IO BBINOJHEHUIO J1a0OpaTOpHBIX paboT mo Kypcy «OoOmas
XUMUYECKask TEXHOJIOTHs, 4. 1»: «MaccooOMeHHbIe MPOoLecChl: abcopOLns»

3. Meroanyeckue yKa3aHHs IO BBIIOJIHEHUIO JIAOOPATOPHBIX paboT mo Kypey «OoOmas
XUMUYecKasl TeXHOJOTus»: «Boja B xuMuyeckoi npomMeinuieHHOCTH» (2005 ).

4. Mertonuueckue yka3aHus MO Kypcy «OOmas xuMuyeckas TeXHOJorus»: «OCHOBHas 3a/1ada
XUMUYeCKOH TexHomorum» (2005 1.)
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5. Meronnyeckue ykazaHus 1o Kypcy «OOmas xumuueckas TexHOJIOTHs»: «CbIppEé B
XuMu4eckon Texnosorum» (2006 r.)
6. Meroauueckue ykazaHus 1mo Kypcy «OOmias xumuueckasi TexHojorus, 4.1»: «TermnoBbie
npouecce» (2007 r.).
7. l'maponmHaMHKa peabHBIX KHUIKOCTEeW» (yaeOHO-MeToqruecKas pa3padoTka) VYoa:
PUO bawul'Vy. 2007.
8. Meronndeckne ykazaws 10 Kypcy «OOmas XuMu4ecKas ~TEXHOJIOTHS, 9.1»:
«MaccooOMeHHbIe nponecchl: pektudukanus.» (2007 r.)
9. Meroanueckue ykazaHus 1mo Kypcy «OOmias Xxumudeckass TexHojorus, 4.1»: «TerioBeie
npouecce» (2007 r.).
10. l'unpoanHaMuKa peasTbHBIX KUAKOCTEH» (yaeOHO-MeToqruecKas pa3padoTka) Va:
PUO bamul'Vy. 2007.
11. Hed1b. OcHOBEBI epBUUHOM HedTenepepaboTku (yueOHO-MeToAUYECKas pa3padoTKa)
Ya: PUllbamry, 2009

1.

5.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHUKANMOHHOM ceTU «HTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX AJId OCBOCHUSA IUCIHUITJIUHBI

5.2. [lepeuenb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX AJId OCBOCHUSA IUCIHUITJIUHBI

1. Dnekrponnas oubnmuoreunas cucrema «dbbaml Vy - https://elib.bashedu.ru/

2. DnexkTpoHHass OHOMMOTEYHAass CHUCTEMa «YHHUBEPCUTETCKas OWUONIMOTEKa OHIAWH» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIMOTEUHAs CHCTEMa U3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHBIH Katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. VausepcanbHas bas3er nmanaeix EastView (mocTym K 2JI€KTpOHHBIM HaydHBIM JKypHajiam) -
https://dlib.eastview.com/browse

6. Hayunas nsnextponHass Oubnmotexka - elibrary.ru  (mocTym K 3JEKTPOHHBIM Hay4HBIM
ypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 or
17.06.2013 r. JInnenzunbeccpouHbie

8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. Jlunensuu
OeccpodHbIe

9. KasperskyEndpointSecurity ans Ousneca - Cranmaptabiii. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBus aunen3uu 110 25.09.2019

10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License
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6.MaTepHaJILHO-TeXHI/I'leCKaﬂ 6333, H606X0)II/IMaﬂ AJISL OCYHIECTBJICHUSA

06p330BaTeHBHOFO npouecca mo IMCHUIIJIMHE

HaumenoBanue
CHeUAIBHBIX
NOMeEIeHNH 1

TMOMeEIeHNH 1JIst

OCHaIEHHOCTH CIIeNUAJBHBIX MOMELIeHHI 1
TOMeLIeHUH /ISl CaMOCTOATEJIBHOH padoThl

Ilepe4eHb THIEH3MOHHOIO MPOTPAMM
o0ecreuyeHus.
PexkBH3NTHI NOATBEPKAAIOMIETO JOKYM

€aMOCTOSITEJIbHOM
padoThI
1. yueOnas aynuropus Aynuropusi Ne 405 1. Windows 8 Russian. Windows Profes
st npoBeaeHust | YueOHass MeOenb, y4eOHO-HArIAJHBIE IOCOOMS, 8 Russian Upgrade. oroBop Ne 1C
3aHATHH JIEKIHOHHOIO | TOCKa,HOYTOYK,MyIbTHMEINA-IpoekTop  Mitsubishi 17.06.2013 r. JIunen3uu 6eccpoyHbie

THIIA:

aymutopuss  Ne 405
(xumdak KOpITYC),
ayJIUTOpHs Ne 311
(xumpak KOpITYC),
ayAuTOpUS Ne 310
(xumdak KOpITYC),
ayJIUTOPHUS Ne 305
(xumdak kopryc).

2. y4eOHas
ayauTopusi s
NpoBeIeHUs
IPYNIOBBIX n
VHIUBHAYATBHBIX
KOHCYJIbTALMIA:
aymutopuss  Ne 405
(xumdak KOpITYC),
ayAuTOpUs Ne 311
(xumdak KOpITYC),
ayAUTOpUS Ne 310
(xumdak KOpITYC),
ayAUTOpUS Ne 305
(xumak KopITyc).

3. yueOHas
ayMTOpHSs st
TEKYIIero KOHTPOJIs M
MPOMEKYTOYHOM

aTTeCTALUU: ayTUTOPHS
Ne 405 (xumpax
Kopiryc), ayauropus Ne
311 (xumdak xKopiyc),

aymuropus  Ne 310
(xumdak KOpITYC),
aymuropuss  Ne 305

(xumdak KopITyc).

4. moMeneHUus 115
CaMOCTOAATEIbHOM
pa6oThI:
yuTaneHeIA 3am Ne 1
(TaBHBIHA KOpITYC),
yuTaneHeIA 3am Ne 2
(bm3mar KopITyC-
y4e0HOE ), YU TATBHBIN
3a1 Ne 5
(TymMaHUTapHBII
KOPITYC), YATaTbHBIH
3am Ne 6 (y4eOHBIH

XD3200U, »skpan c¢ anektponpuBogoM 300*400cMm
Spectra Classic.
Aynutopus Ne 311
YyeOHast MeOenb, yueOHO-HATTIAAHBIC TOCOOHS,
JOCKa, HOYTOyK,mmpoektop Mitsubishi XD 600U,
9KpaH ¢ AeKTponpuBoaoM Projecta 183*240cm Matte
white.
Aynutopus Ne 310
YyebHass MeOenb, yueOHO-HAITAAHBIC IOCOOHS,
JIOCKa, HOYTOYK,MYJIbTHMeaua-npoekrop Mitsubishi
EW230ST, osxpan Hacrennoiii Classic Norma
244*183.
Aynurtopus Ne 305
VYueOnast MeOenb, y4eOHO-HATJSIIHBIE —TOCOOUS,
JIOCKa, HOYTOYK,MyJbTHMeaua-npoekrop Mitsubishi
EW230ST, »okpan wHacrennsiii Classic Norma
244*183.
YuraabHbii 321 Ne 1
Hayunblii 1 yaeOHbIN (oHa, HayuHas nepuoauka, [1K
(MOHOOTIOK) - 3 IT., HEeorpaHU4YeHHBIH JocTyn K DbC
u BJI; KonnuecTBO mMoca0uHbBIX MeCT — /6.
YurtanbHbiid 3an Ne2
HayyHbI 1 yuebHbIn doHA, HayyHasa nepuoamnka, MK
(MOHO6/10K), NOAKNOYEHHBIX K ceTM UHTepHeT, — 8
WT., HeorpaHuyeHHblin pgoctyn K 3I6C wu BA;
KONNYeCcTBO nocago4Hbix mect — 50.
YurtaabHblid 3270 Ne 5
Hayunerit 1 yueOHbIH (oHI, HaydHas nepuoanka, [TK
(MOHOOTIOK) - 3 mT, HEOrpaHWIEHHBIN mocTym K ObC
1 BJI; Konn4ecTBO MocagouHbIX MecT — 27.
YuraabHblii 321 Ne 6
Hayunerit 1 yueOHbIH (oHI, HaydHas nepuoanka, 11K
(MOHOOTIOK) - 6 T, HEOrpaHWIEHHBIN mocTym K DbC
u BJI; konmmgecTBO mocagouHbix mect — 30.
YuraabHblid 327 Ne 7
Hayunerit 1 yueOHbIH GoHI, HaygHas nepuoanka, [TK
(MOHOOTIOK) - 5 mT, HEOrpaHWIEHHBIN mocTym K DbC
u BJI; Konn4gecTBO mocagovHbIX MecT — 18.
JlaGopaTopus NellsS.
Amnanuzarop BIQXKHOCTH BECOBOM, BEChI
aHanmTHdeckne naByxaumamasonusle, WBII  Cyber
Power PRISO0ELCD, WBII Cyber  Power
PR2200ELCDSL, HK-Dypre CIIEKTPOMETP
«IRAffinity-1S» ¢upmsr Shimadzu B komiuiekre ¢
YIPaBIISOMEN CTaHLUEHN (xommbIOTED),
TEepMOAHAIUTHYECKUH KOMIUIEKC JUIA IIPOBEICHUS
u3MepeHuii B pexume  auddepeHnnannHoi

2. Microsoft Office Standard 2013 Ru
Horosop Ne 114 ot 12.11.2014 1. Jlun
OeccpodHbIe
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KOPITYC), YATaTbHBIH

3ai Ne 7
(TyMaHUTapHBIH
KOpITyC),J1abopaTopus
Ne 115 (xumdax
Kopmyc), naboparopus
Ne 206  (xumdax
Kopmyc), naboparopus
Ne 208  (xumoax
KOpITYC).

5. momemenmne s
XpaHeHus u
NpopHIAKTHIECKOT 0
00CIyKUBAHUS
yueOHoOro
o0opy1oBaHUA:
nabopatopuss  Ne 013
(xumdak xopryc).

CKaHMPYIOIEW KaJOPUMETPUU U TEPMOTPaBUMETPHUU
(muddepeHanbHBIT  CKAHUPYIOIIUHA  KaJOpUMETP
monemn DSC214polyma u TepMorpaBUMETpHYECKHUIA
aHammzarop momenu TG209F1 Libra co BcTpoeHHBIM
®ypre-UK cnekrpomerpom Pergeus) B KOMIUIEKTE C
YIIpaBJISFOLIEH cTaHIuel (KOMITBIOTED).

JlaGopaTopus Ne 206
Y4eOHast MebOenb, y4eOHO-HAMISTHBIC —ITOCOOWS,
MeTIaKa MarHUTHAS EcoStir (1.51,300-

2000006/muH,mw1atdgopma  quam.120Mm,0e3 Harpera),
Memranka MarauTHas [19-6110 (mo 1y, ¢ momorp.
120C), memanka wmarautHas [13-6110 (mo lm, c
nmogorp. 120C), memanka marautHas [13-6110 (mo
1n, ¢ momorp. 120C), Memmamka MarHUTHas C
nogorpeBomM [12-6110M, Memanka MarHuUTHas ¢
[IOJIOrPEBOM I[19-6110M, MHUKPOCKOII,
MHOTO(YHKIIMOHAIBHOE  ycTpoiictBo  KyoceraFS-
1030MFP,  moyroyk  HPPavilion,  mpoektop
BenQMP612C, nHoyroyk HP 6820sT2370 17 WXGA,
moHuTop 19" Samsung 931BWSFVTFT, cucremHblit
ook IntelCore B xommuiekre, mamsate NransTS 4G,
cryn WCO/uepn/ (6wir.), HOyrOyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JladopaTopus Ne 208

VYueOHast wmeOenb, y4eOHO-HAIISAHBIE —MOCOOUS,
Ha0Op XMMHUYECKOH MOCyAbl, akBamucTHusiTop J19-
4M,220B, CII6, Becst HTR-220CE VIBRA 220r,
koMr. B coc: Monut.23"ViewSonic. mnpou. Soc-
1155.3.3/5000/3m, xnaB. Genius, MbImb Genius,
MOJYJBHBI PEOMETP B KOMIUIEKTE: MOAYJIBHBII
peomerp Haake MARS III, mnporpammuoe
obecrieyeHue, CHUCTEMa TEPMOCTATUPOBAHUS  JJIS
U3MEPUTENIbHBIX CHCTEM, cTaHiapTHas
BBICOKOTEMIIEpATypHasl H3MEpHUTEIbHAsS T€OMETPHS,
CTaH/JapTHas MAaJIOWHEPIUOHHAs  HM3MEpUTEIbHAs

reoMeTpHus, CTaH/apTHas MaJIOMHEePLUOHHAS
H3MepUTENbHAs, oJIKa MeTaJlJINYeCKas
LIeIbHOCBPHAS, 1200x250x900MM,

KOJIOOHArpeBaTelb LOIP LH-250, CTON
nabopartopublii  npuctenHbii  1200*600%¥900/1800,
cron  J1labopaTopHBIii 1200*600*720, CTON
nmabopaTOPHBINA 1300*600(900)*720, CTOI
ycwieHHBId g mpubopoB  1000%#600*720, cron-
Molika JabopatopHas ¢ cymkoi 800*600%¥900/1500,
mKad BBITSDKHOW sabopatopHbrii 1200%720%2200,
mKad I1  XpaHEHUS PEaKTHBOB M IOCYJBI
600*400*1800 , mratuB naboparopHsiii byH3eHa,
LITaTUB nabopaTOPHBINA byn3eHa, JKaII031
aJTIOMUHUEBBIE B-100 0,60*1,30, JKATIO3H
amfomuaAeBsle b-100 0,68*1,35 (2 mT.), *amo3u
aimromuaAeBBe b-100 1,06%0,57, cryn "1U30"(2 miT.)
JlaGopaTopus Ne 013
Kommekt mebenmu BHP, Becsr GR-120 (120r*0,1mr)
BHYTp. KanuOpoBKa, ¢ moBepkoH, nentpudyra OITH-
, MHOTO(YHKIIMOHAIEHOE YCTPOICTBO
HPLaserJetM1536 DNFMFP  (CE538A)128mb,
JJIEKTPOTUIATKA
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[punoxenne Ne 1

MHUHOBPHAYKUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHNWA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JucuuIInHEI KMHeTHKA M MAKPOKHHETHKA NMOJUMEPH3AIHOHHLIX NIPOIIECCOB

(opma oOyueHus -04HasI

Buja pa6orsl O0BLeM TUCHUIITNHEI
O6mas Tpynoemkocts aucuuruinasl (3ET / gacos) 4/144
Y4eOHbBIX YacOB Ha KOHTAKTHYIO padOTy € IpernoiaBaTeieM: 86,2
JIEKIINH 32
MIPaKTUYECKUX/ CEMHUHAPCKUX 54
71a00PAaTOPHBIX -
KOHTPOJIb camocTosaTenbHol padotsl (KCP) -
OKP 0,2
VY4eOHBIX 4acOB Ha CaMOCTOSITEIBHYIO paboTy oOyuatomuxcs (CP)
BKJTFOYAs TOJATOTOBKY K 9K3aMEHY/3a4eTy 57,8
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/o

Tema u conepxanue

dopma U3y4eHHsS] MAaTEPUAIOB: JIEKLIUH,

MPAKTUYCCKUC 3aHATHA, CCMUHAPCKUC 3aHATHA,
1ab0opaTopHbIE pabOThI, CAMOCTOSITEIIbHAS paboTa

U TPYZIOEMKOCTb (B Yacax)

Bcero JIK [1P/CEM JIP

CP

OcHoOBHas 1
JOTIOTHUTEThHAS
JTUTEepaTypa,
peKoMeHyeMas
CTyJleHTaM (HoMepa
13 CITHCKA)

3ananus 1o
CaMOCTOSITEIbHOM paboTe
CTY/ICHTOB

dopma TeKyliero
KOHTPOJIS
yCIIEBaEMOCTHU
(KOJIJIOKBUYMBI,
KOHTPOJIbHBIE
paboTHl,
KOMIBIOTEPHBIE
TECTHI U T.I1.)

2

3 4 5 6

9

10

MaxkpokuHetuka.  Bpems
XMMHUYECKOH pEaKIud |
cmemenust, Juddysnonnas
W KUHETHYECKas o00JacTH
NPOTEKAaHU  XUMUYECKUX
PpeaxIui. [Tpumepst
OBICTPBIX  KHIKO(DA3HBIX
He(hTEXUMHUIECKHX
peaxIyi.

duddy3uss m maccomepeHoc
NIPY CUHTE3¢€ MOJIMMEPOB

YcrHBI onpoc

TpaaunuoHHbIE TOAXOABI K
anmnapaTypHOMY
oopmiteHHI0 OBICTPBIX
HeTeX UMHIECKUX
peakuuu.

1,2

ITpunHumIIEL CcO3JaHus
TEXHOJIOI'MYECKUX CXEM
CHHTE3a MOJIMMEPOB

YCcTHBIN orpoc

Knaccudukanms peaktopos
XUMHYECKOHM TEXHOJIOTHH.
Peakropa HJEAIBHOT O
BBITECHEHUSI U HIEaIbHOTO
CMEUICHUsL.

3,5

Tunossle peakTopa CHHTE3a
MOJINMEPOB

YcTHBIN orpoc

[Ipon3BOaUTENBHOCTD
peakropa. Pacuer
HEOOXOUMOr 0 o0beMa
peakTopa  CMEIIEHHI U
BeITecHeHHs1.  CpaBHeEHHe
peaxTopa H/I€aIEHOTO
BBITECHEHHS! W HICAIHHOTO
CMEUICHUSL.

Pacuer peakTopoB c
HCIIONB30BaHIEM (PpopMaTbHOM
KUHETHUKH.

VYcTHBIH ompoc

[Ipobaembr MIPOBEICHUS

B3anMocBsI3bp  KMHETHYSCKHX

YcTHBIN onpoc
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OBICTPBIX XUMHUYECKUX
peaKuuu.

MakpoKHHETHY €CKUN
MOJXO0J K H3Y4EHUIO
OBICTPBIX
HE(PTEXUMHYIECKUX
IIPOIIECCOB.

napamMeTpoB W MPOLECCOB
MaccorepeHoca.

3aKOHOMEPHOCTH
MPOTEKaHUs OBICTPBIX
He(TEXUMHYECKUX
peakiuii. CyliecTBOBaHUE
HECKOJIbKUX
MaKpOCKOIINYECKHX
PEKUMOB MPOTEKAHUS
OBICTPBIX XUMHUYECKHX
peaxIyi.

13

3acToliHbIe 30HBI B pEaKTOpax

YcrHBI onpoc

Cas3b TEOMETPHUYECKUX
pasMepoB  peakTopa ¢
KUHETUYECKUMU u
THAPOAMHAMUYECKUMHU
NapaMeTpaMH. Bnusinue
JINHEMHOU CKOpPOCTH
JIBIDKCHUS]  IOTOKAa  Ha
MOJIEKYJISIpHBIE
XapaKTEPUCTUKH U BBIXOL

MPOAYKTOB.

1,24

['mapognHaMu4eckre peKuMBbl
JIBUOKEHUS JKUIKHUX CPEJL

YCTHBIN orpoc

TypOyneHTHOE CMeleHue
OMHO(A3HON PEeaKINOHHOM
cMecd. BrmustHue cmocoba
BBOJAa pearcHToB. BnusHue
TeOMETPUH KaHaa.
ABTOMOZETBHBIA  PEXUM
TEUEHUS PEaKLOHHON
CMECH.

1,2

Bs13kocTh skuakocTen

VYcTHBIH ompoc

TypOyneHTHoEe cMmemeHue
IByXx(a3HON peaknnoHHOH
CMECH.

1,6

TepmoauHaMuKa TPaHULBI
pasnena das

VYcerHslli onpoc

10.

PerynupoBanue TEmIoBOro
peXrMa INpU MPOTEKAHUH

1,2

TemoBoit ekt peakim

VYcerHslli onpoc
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OBICTPBIX
HE(DTEXUMHICCKHX
peakimii B TypOYJCHTHBIX
MOTOKAX.

Yetsipe Moau(UKAIN 7,8 1,2,3 BuyTpenHuii reriocseM
TpyO4aThIX TypOYJIEHTHBIX .
11. arnmnapaToB. Crenmduka YeTHblit ompoc
paboTEI.
Bcero uacos: 32 54 57,8
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[Tpunoxxenne Ne 2
PeliTHHI-IIJIaH TUCHUNIINHBI

KuHeTHMKA M MAKPOKHHETHKA MOJMMEPH3ALMOHHBIX IIPOIIECCOB

Hamnpasnenue noarorosku 04.03.01 Xumus

Buapl yueOHOIi 1esiTeIbHOCTH bann 3a Yucno Bbamner
CTYACHTOB KonKperHoe 3ajianuii 33 MuHUMaIBEHBIN MakcHuMalbHBIA
3aJlaHKe ceMecTp
Moayas 1
Texymuii KOHTPOIb
YcTHBIH orpoc 5 5 25
Py6esxHbIii KOHTPOJIL
YCTHBIH o1poc 10 1 10
Bcero 35
Monyas 2
Texymuii KOHTPOJIb
YcTHBIH orpoc 5 5 25
Py6esxHblii KOHTPOJIb
YcrHblit orpoc 10 1 10
Bcero 35

IoompuTenbHbIE AT

1. CtyneHueckas oquMnuaza 0 5
2. [Nyonukanus craTei 0 3
3. Yuacrue B koH(pepeHInu 0 2
Bcero 10

MocemaemocThb (021161 BBIYMTAKOTCA U3 001LEH CyMMBbI HAOpPaHHBIX 02J1JI0B)

1. TIlocemenue JeKIIMOHHBIX 3aHATHI 0 -6

2.

HTOroBbIii KOHTPOJIb

1. Dx3amen 0 30
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