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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCIUIIHHE, COOTHECEHHBIX €

B pe3ynbraTe ocBoeHus 00pa30BaTeIbHON MPOrPaMMbl 00 yUaIOIIHIICS TOJIKEH OBJIaIETh

IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

(c opuenmayueti Ha Kapmovl KOMNemMeHyuti)

CJIEYIOIIMMU PE3yIbTaTaMu O0yUYEHHUS 110 TUCIUTLINHE!

Pe3ynbrarel 00yueHus

dopmupyemast KoMIeTeHIus (C
YKa3aHHUEM KoJa)

Mc4ya
-HUC

3HaHUA

TECOPETUIECCKNE OCHOBEL 0a30BBIX
XUMHUYCCKUX JUCHHITIINH

OIIK-1 c1oco6HOCTBIO
BOCIIPHHHMMATh, Pa3BUBATh U
UCIIO0JIb30BaTh TCOPETUUCCKUE
OCHOBBI TPAJIUIIHOHHBIX M HOBBIX
pa3aeiioB XUMUU IIPU PELICHUN
poheCCHOHATBHBIX 3a1a4

CTaHJAPTHBIC METOJIbI MTOJTYYCHHS,
UACHTU(DUKAIIMH U UCCIICIOBAHUS
CBOWCTB BEIIIECTB U MaTEPHAJIOB,
npaBuiia o0paboTKH B 0(hOPMIICHHS
pe3yiabTaToB padoThl, HOpMBI Th

OIIK-2 BnageHneM HaBbIKAaMH
XUMHUYECKOTO IKCIIEPUMEHTA,
CUHTETHYECKUMU U
AHAIMTUYECKHUMHU METOJAMU
MOJTYYCHUS U UCCIICIOBAHMS
XUMHUYECKUX BEIIECTB U PEAKIU

3HaTh: OCHOBHbIE UICTOYHUKH HAYYHOUI
uHpOpMaLUU IO XUMHUH

OIIK-5 criocoGHOCTBIO K MOUCKY,
00paboTke, aHaIU3y HAYIHOMH
nH(popMaluu U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
IIPEIOKEHU N

OCHOBHBIE XapaKTEPUCTUKU U CBOWCTBA
KOMITOHEHTOB XMMHUYECKUX
IIPOU3BOJICTB; TUIIBI U CTEIIEHb
BO3JICHCTBUS XUMUYECKUX
MIPEANPUATHI Ha OKPY>KAIOILYIO CPELY;
npaBuiia paboThl Ha 000PYAOBAHUU U
TEXHUKH 0€30M1acCHOCTH

OIIK-6 BnaneHneM HOpMamMu
TEXHHUKHU 0€3011aCHOCTH U YMEHHUE

pcaIn30BaTh UX B J'Ia60paT0pHBIX n

TEXHOJIOTHYCCKUX YCIOBHUAX

3HaTh: 000pYAOBaHUE U TPOTPAMMBbI
npeaHa3HauYeHHBIE [T TPOBEACHUS
CHHTE3a U UCCIIEJIOBAHUE PA3IMYHBIX
@®X CBOMCTB BENIECTB.

I1K-2 BmageHneM HaBBIKAMU
HCIIOJIb30BAaHNsI COBPEMEHHOMN
anmnaparypsl Ipy MPOBEACHUN
HAYYHBIX MCCJIEOBAaHUI

OCHOBHBIC TOHITHUS M 3aKOHBI XUMUN

IIK-3 BirageHnEeM CHCTEMOM
(byHIaMEHTATHHBIX XUMHUYECKUX
MMOHATHH U METOIOJIOTHYECKUX
aCIEeKTOB XUMHUH, hopMamMu 1
METOAaMHU HAyYHOTO MO3HAHMS




3HaTh.: OCHOBHBIE 3aKOHBI XHMHUHM H

[1K-4 crmocoOHOCTBIO TPUMEHSTH

CMEXKHBIX HayK OCHOBHBIE  €CTECTBEHHOHAyUYHBIE
3aKOHBI npu 00CYXJIEHUH
MOJIyYEHHBIX Pe3y/IbTaTOB

3HaTh: TeOpEeTUUECKHE (PUZHKO- [IK-8 BmameHneM  OCHOBHBIMH

XUMHYECKHE 3aKOHOMEPHOCTH TUIIOBBIX | XUMUYCCKUMH, (U3NYECKUMU U

MIPOLIECCOB XUMUYECKOU TEXHOJIOTHH, TEXHUYECKUMU acreKTamMu

o0IIHe MPUHITUIIBI Pa3padOTKH XUMHUKO- | XUMUIECKOTO IIPOMBIIIIIEHHOTO

TEXHOJIOTHYECKUX MPOLIECCOB Ha
OCHOBE CUCTEMHOI0 IOIX0AA C
UCIOJIb30BAHNUEM TEXHOJIIOTHYECKUX U
SKOHOMMUYECKUX KPUTEPUEB
IIPOU3BOJICTBA

IMPONU3BOJCTBA C YYETOM CBIPBEBBIX
N DQHCPICTUYCCKUX 3aTpar

yMEHUs

BBINOJIHATE CTaHAAPTHBIE JeHCTBUSA
(xmaccudukamnus BEMecTs,
COCTaBJIEHHE CXEM IIPOLIECCOB,
cucreMaTru3anus JaHHBIX U T.H.) C
YYETOM OCHOBHBIX HOHATHH U 00IUX
3aKOHOMEPHOCTEH, (HOPMYyJINPYEMBIX B
paMkax 06a30BbIX XUMHUUECKUX
JUCLUATIINH

peliaTh THIOBbIE y4eOHbIE 331a4U 110
OCHOBHBIM (0a30BbIM) XUMHUYECKUM
JTUCIUILTHHAM

OIIK-1 cnocoGHOCTBIO
BOCIIPUHUMATh, Pa3BUBATh U
HCII0JIb30BaTh TCOPCTHUCCKUE
OCHOBBI TPQJIUIIHOHHBIX ¥ HOBBIX
pa3eiioB XUMHH IIPH PEIICHUN
podeccuoHaNbHBIX 3a1a4

MMPOBOAUTE MPOCTHIC XUMHUYCCKUC
OIIBITHI ITO MMpeAIaraMbIM METOAUKAM

OIIK-2 BnameHreM HaBBIKAaMH
XUMHUYECKOTO IKCIIEPUMEHTA,
CUHTETHYECKUMHU U
aHAJTUTHYECKUMH METOIaMHU
MOJTYYSHUS U UCCIICIOBAHMS
XUMHUYECKUX BEUIECTB U PEAKIUI

YMeTb: MOaB30BaTHCS MIEYATHBIMU U
3JE€KTPOHHBIMA UCTOYHUKAMHU
“H(pOpMaIIUU 110 XUMHUH

OIIK-5 criocoGHOCTBIO K MOUCKY,
00paboTKe, aHaIU3y HAYYHOI
nH(popMalu U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
IIPEIOKEHU N

VYMeTh:

WCIIOIh30BaTh TEXHUYECKUE CPEICTBA
I/I3MepeHI/I$I OCHOBHBIX napaMeTpOB
TEXHOJIOTHYECKOTO TIpoliecca

OIIK-6 BnaneHneM HOpMamu
TEXHUKH 0€30MMacHOCTH U YMEHHUE
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKHUX YCIOBHSIX




YMeTh: MPOBOIUTH IKCIICPUMEHT Ha
HAYYHOM 000pPYIOBaHUH, TIPOBOIUTH
00paboTKy pe3yJIbTaTOB M H3MEPEHUN C
HCIIOJIb30BAHUEM
CIICHUAJIM3UPOBAHHBIX KOMIIBIOTCPHBIX
pOrpamM.

IIK-2 BrageHneM HaBBIKAMU
HCIIOJIb30BaHMS COBPEMEHHOM
anmnaparypsl Ipy IPOBEACHUN
Hay4HBIX MCCJICIOBAHUM

HpI/IMeHSITB OCHOBHBIC 3aKOHbI XUMHHU

I1K-3 Bi1ageHueM cucteMoi
(byHIaMEHTATBHBIX XUMHUYECKUX
MOHSATHHN U METOIOJIOTMUECKHUX
aCTICKTOB XUMUH, POpMaMH H
METOJIaMU HAyYHOT'O MTO3HAHUS

YMeThb: NPUMEHATh OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUSA
XUMHUYECKON HAyKU IIPU AHAIIN3E
IIOJIyYEHHBIX PE3YJIBTATOB

[1K-4 crmocoOHOCTBIO TPUMEHSTH
OCHOBHBIE  €CTECTBEHHOHAYYHBIE
3aKOHBI npu 00CYXIIEHUH
HOJYYEHHBIX Pe3yIbTaTOB

YMeTh: IMPUMCHATb OCHOBHBIC
XHUMHUYCCKUEC 3aKOHBI U ITOHATHA JIA
peUICHUs PA3JIMYHBIX CTAHAAPTHBIX
TEXHOJIOTHYCCKHX 3aaa4

I1K-8 BnageHneM OCHOBHBIMH
XUMHYECKUMH, (PU3HUECKUMU U
TEXHUYECKUMHU aCIIEKTaMH
XUMHUYECKOTO MPOMBIIIIIECHHOTO
MIPOU3BOJICTBA C YYETOM ChIPBEBBIX
Y DHEPTeTUYECKUX 3aTpaT

Bnanenuns
(HaBBIKH/
OITTBIT
JesITeNbHO-
CTH)

Bnaners:

HaBBbIKAMHU pabOThI ¢ yueOHOU
JUTEPATypOi IO OCHOBHBIM
XUMUYECKUM JUCLHUIUINHAM

OIIK-1 cnocoOHOCTBIO
BOCHpI/IHI/IMaTI), paSBI/IBaTB nu
UCTIOJIB30BaTh TEOPETUUECKUE
OCHOBBI Tpa,[[I/IHI/IOHHI)IX 1 HOBBIX
pa3/iesoB XUMHUU TIPH PEIICHUH
MpoeCCUOHANIBHBIX 3a]1a4

0a30BbIMH HaBBIKAMU MPOBEICHUS
XUMHUYECKOT0 SKCIIEPUMEHTa U
oopmieHus ero pe3yabTaToB

OIIK-2 BnameHreM HaBBEIKAMH
XUMHYECKOTO IKCTICPUMEHTA,
CUHTETHYECKUMHU U
aHATUTHYECKUMH METOIaMU
MOJIYYEHUS U UCCIICIOBAHUS
XUMHYECKHUX BEIECTB U PEAKIIUN

Bnaners: HaBbIKaMu IIOMCKA U
MEepPBUYHON 00pabOTKH Hay4yHOI U
HAYYHO-TEXHUUYECKOU MHPOpPMaIIUU

OIIK-5 criocoOHOCTBIO K MTOUCKY,
00paboTKe, aHaTU3y HaAYYHOU
uHpopManuu 1 GopMyIupoBKe Ha
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X OCHOBEC BBIBOJIOB U
NPEJI0KEHU I

Bnagers HaBbikamMu paboThHI Ha
XUMHUYECKOM 000py/I0BaHUH,
MIPUHILIMIIAMU pacyéTa
TEXHOJIOTUYECKHUX PEKUMOB

OIIK-6 BnaseHueM HOpMaMu
TEXHHUKH 0€30MaCHOCTH U YMEHUE
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJOTUYECKUX YCIOBHAX

BJ'Ia,I[eTBZ OCHOBaMu HpO6OHOI[l"OTOBKI/I
AJIA IPOBEACHM pa3JIMYHbIX BUJI0B
(1)I/I3I/IKO'XI/IMI/ILICCKOFO aHaJIk3a.

Braners: Ha4aabHBIMU HaBBIKAMHU
paboThI CO CIeMaTU3UPOBAHHBIM
HAyYHBIM 000pyIOBaHHEM

I1K-2 BmageHneM HaBBIKAMU
HCITOJIH30BaHUS COBPEMEHHOMN
anmnaparypsl Ipy MIPOBEACHUN
Hay4HBIX MCCJICIOBAHUM

Brnaners: CucremMoii hyHIaMeHTaTBHBIX
MOHSATUN XUMUHU.

I1K-3 BirageHueM CUCTEMOM
(byHIaMEHTAIbHBIX XUMHUECKUX
MOHATUH U METO0JIOTHYECKUX
aCIEKTOB XUMHUH, (hopMaMHu U
METOJaMHU HAyYHOTO TTO3HAHUS

BrnaneTh: 0OCHOBHBIMH METOIaMH
aHanM3a 1 00pabOTKH MOTyYEHHBIX
pe3yIbTaToB

IIK-4 cnocoOHOCTBIO TPHUMEHSTH
OCHOBHBIE  €CTECTBEHHOHAYYHBIC
3aKOHBI npu 00CYyKIeHUU
MOJIYYEHHBIX PE3YJIbTATOB

BJI&I[GTI) HaBbIKaMU ITPUMCHCHU A
XUMHUYCCKHX 3dKOHOB ITpH PCIICHHUHA
KOHKPCTHBIX NPOU3BOACTBCHHBIX 3a1a4

I1K-8 BnagenneM OCHOBHBIMH
XUMHYECKUMH, (PU3HUECKUMU U
TEXHUYECKUMHU aCIIEKTaMH
XUMUYECKOTO MPOMBIIIIICHHOTO
MIPOU3BOJICTBA C YYETOM CBHIPBEBBIX
Y DHEPTeTUYECKUX 3aTpaT

2. Heap u MeCcTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMbl

Jucuumnirza «XuMHuyeckasi TEXHOJIOTUs» OTHOCUTCS K 6a30BOi yacTu.
Jucnuninza uzyyaercst Ha 4 kypce B 7 1 8 cemecTpax.

Llenp aAucHUMIMHBL: 00ecredeHrne MTOHUMAaHUs BBITYCKHUKOM YHUBEPCUTETa MHOTOYPOBHEBOTO
Y MHOTOKPHUTEPHAJIBHOTO XapaKTepa 3a/1ad CO3JaHusl HOBBIX TEXHOJIOTUH, IPEIOCTABICHUE EMY
3HaHUH U HAaBBIKOB, HEOOXOAMMBIX JJISi TPAMOTHOTO OTBHICKAHHSI TOUEK HMPUIIOKEHUS HOBBIX HAyUHBIX
PEe3yIbTATOB, a TAKXKE SKCIEPTU3BI TEXHOJOTMYECKHUX PEIICHUA HA OCHOBE YHUBEPCAIBHBIX
KpUTEPUEB, BBITEKAIOUINX U3 (DyH/IaMEHTAIbHBIX 3aKOHOB MTPUPOJIbI

Jl1s 0CBOGHUS AMCUUIUINHBI HEOOXOIMMBI KOMIIETEHIIMU, C(POPMUPOBAHHBIE B paMKaX U3yUCHHsI
CJIEIYIOIIUX JUCIUIUIMH:

b1.B.05 DKOHOMUKA

b1.b.06 MaremaTuka

b1.6.09 duzuka

b1.b5.10 Heoprannueckast Xumust
b1.b.11 AHanuTHueckass XUMHs
b1.b.12 Oprannyeckas XMMHS
b1.b.13 dusznueckass XUMHS

3. Conaep:xanue pa6oyeii mporpamMmbl (00beM JUCHUILUINHBI, THIIBI M BUABI Y9e0HBIX
3aHATHH, Y4eOHO-MeTOAN4YeCcKoe o0ecreyeHne CaMOCTOATEeIbHOM PadoThl 00y4aAK0IIMXCS)
Coneprkanne paboueli mporpaMMmel npeactaBieHo B [Ipmmoxenun Ne 1.

7



4, DoHJ OLIEHOYHBIX CpPpEeACTB MO JTMCHUIIJINHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUS B NPoLiecce 0CBOEHHUs 00pa30BaTeJIbHOM NporpaMmmbl. Onucanue

nokKasartejed u KPpUTEPUEB OLICHUBAHUA KOMIIeTEHIIUIl Ha PA3TUYHBIX dTanmax ux (l)OpMI/IPOBaHI/IH, OIMMCAHHUEC HIKAJI OIICHUBAHUA

Koa u ¢popmysiupoBKa KOMIETEHUIMHU
OIIK-1 criocoGHOCTHIO BOCIPUHUMATD, Pa3BUBATh U HCIIOJIb30BATh TEOPETUUECKIE OCHOBBI TPAIUIIMOHHBIX M HOBBIX Pa3AesioB XUMUU IpU
petieHnn mpodecCHoHATBHBIX 3aa9

[Inanupyemsle
pe3ynbTarel 00ydeHus | Kpurtepuu orieHUBaHMs Pe3yJIbTaTOB 00yUYEeHUS
Sran (yposen) (mokasarenu 2 («He 3 4 («Xopouio») 5 («OTanuHO»)
OCBOCHHST KOMITCTCHITHH AOCTHIXKCHUA ynoBieTBopuTen | («Y 10BIETBOPUTEIb-
3aJaHHOI0 YPOBHS BHOY) HO»)
OCBOECHHUS
KOMITCTECHIIHI )
3HATh: 3arpyaHseTcs B Hwmeer Hwmeer HNmeet ueTkoe,
TEOPETUYECKUE | ONPEAECICHUN MPEJICTABICHUE O IIPEACTABIICHUE O LIEJIOCTHOE
OCHOBBI 0230BbIX 0a30BBIX COZCP/KAHUU CoZEep)KaAaHUU IIPEICTABIICHUE O
XUMHYECKUX MOHSTUHI U OT/EJIbHBIX OCHOBHBIX Y4€OHBIX COEp)KAHUU
JUCLUIUTUH (OpMyIHUPOBKE | XUMHYECKHX KYpCOB I10 XUMHH, OCHOBHBIX
OCHOBHBIX JTUCLUIUINH, 3HAET 3HAET TEPMUHOJIOTHIO, | XUMHYECKUX KYpCOB U
1 sTan (ypoBeHb) 3aKOHOB XUMHUHU | TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 001X

OCHOBHBIE 3aKOHBI
XMMHH, HO JIOTTYCKaeT
HETOYHOCTH B
(bopMynHMpoBKax

MMOHUMAET CYITHOCTh
001X
3aKOHOMEPHOCTEH,
M3Y4aeMbIX B paMKax
0a30BBIX XUMHUYECKUX
IHUCIATUINH

3aKOHOMEPHOCTSX
XUMHAYECKHX
IPOLIECCOB,
U3y4aeMbIX B paMKax
OCHOBHBIX
XUMHAYECKHX
JUCHUITIINH




2 stan (ypoBEHb)

Vmeer
HUHTEPIPETUPOBATH
pe3yIbTaThI
OTHOCHUTEIHHO
MPOCTHIX
XHMUYCCKHUX
MIPOIIECCOB C
HCIIOIL30BaHUEM
001X
MPEJICTABICHUIN U
3aKOHOMEPHOCTEH,
M3y4aeMbIX B
paMKax 0a30BBIX
XHMUYECKHUX
JHACIUATUIHH

Ymeer
COCTaBJISITh CXEMBbI
IIPOLIECCOB C
HCII0JIb30BaHNUEM
3HAHUH OCHOBHBIX
XUMHUYECKHUX
JUCLUIUIMH, HO
JIOIIyCKaeT OTJEIIbHBIC
HETOYHOCTH IIPH
(bopMynupoBKe
YCIOBUU
OCYILIECTBJICHUS TaKUX
IIPOLIECCOB

Ymeer
MPOTHO3UPOBATH
pe3yabTaThl
HECJIOKHBIX
MIOCJIEI0BATEIbHOCTEMN
XAMHYECKHUX PEaKIUi
C y4eTOM 00ITuX
3aKOHOMEPHOCTEN
IIPOLIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHUYECKHUX
JUCLUIIINH

VYmerTs: Ymeer

BBIIIOJIHATH 1.
CTaHJapTHbBIC KJIacCU(PUITIPOBa
JIehcTBUS Thb BEILIECCTBA,
(kmaccudukarus COCTaBJISITh
BEIIIECTB, CTPYKTYpHBIC U
COCTaBJICHUE CXEM MPOCTPAHCTBEHH
MPOLIECCOB, bie hopMyITBI
CHCTeMaTH3aIns OCHOBHBIX
JAHHBIX U T.I1.) C KJIAaCCOB
Y4€TOM OCHOBHBIX OpPraHUYECKUX U
MOHATUI U 00LIUX HEOPTaHHYECKUX
3aKOHOMEPHOCTEH, COCIMHEHHH,
bopMyITUpyEMBIX B Ha3bIBaTh
pamMKax 0a30BBIX BEIIIECTBA B
XUMHYECKHUX COOTBETCTBHUHU C
JUCIIUILTIH HOMEHKJIATypoil

HIOITAK

YMeTs:

pearh 2. peniath
TUTIOBBIC yueOHbIE THUIIOBBIC
3a71a49 110 OCHOBHBIM 3a/1a4u U3
(6a30BBIM) 0a30BbIX
XUMHYECKUM KYPCOB XHMHH,
JUCIUILINHAM HO JIOTMyCKaeT

OTICIIBHBIC
OLINOKH

YMeer pearhb
THUIIOBBIC 3319 U3
0a30BbIX KypCOB
XUMHUH

YMeer pearsb
KOMOMHHPOBaHHbBIE
3a71auu U3 0a30BBIX
KYpPCOB XUMHH

YMeer pemarb
33J1a4d ITOBLINNIEHHON
CJI0)KHOCTH U3
0a30BBIX KypCOB
XUMHH




Bnaners: Bnaneer Bnaneer

HaBBIKAMHU HaBBIKaMU HaBBIKaMU
paboThI C yuyeOHOM MOoMCKa Y4eOHOH | BOCITPOM3BEICHUS
JTUTEPATypPOH 110 JTUTEpaTyphl, B OCBOEHHOTO

OCHOBHBIM T.4., C

XAMHYECKUM HCMOJIb30BAHUE | IO OCHOBHBIM

JUCLIUIIIMHAM M DJIEKTPOHHBIX | XMMUYECKUM
pecypcos JUCLUIUITMHAM

yuyeOHOro Marepuana

Bnaneer
HaBBIKAMU
CaMOCTOSITEIILHOTO
W3YYCHHUS OTACTHHBIX
pasnenoB yueOHOM
JTUTEPATYPHI 10
OCHOBHBIM
XUMHYECKUM
JUCIUTUTHHAM H
00CyXaeHUs
OCBOEHHOT'O
MaTepuaia

Bnaneer
HaBBIKAMHU
KPUTUYIECKOTO
aHanm3a y4eOHOH
uHpopmaIuu 1o
OCHOBHBIM pa3zeiiam
XVMUH,
(bopMyITHPOBKH
BBIBOJIOB U Y4aCTHSI B
JIMCKYCCHH TIO
y4eOHBIM BOIIPOCAM

Koa u popmyanpoBka koMneTeHIHU
OIIK-2 BnageHreM HaBbIKAMU XMMHYECKOTO SKCIIEPUMEHTA, CHHTETUYECKHUMH U aHATUTUYECKUMHU METOJAaMHU TMOJIYY€HUS U UCCIIEIOBAHUS
XUMHUYECKHUX BEIIECTB U PEaKIIUM

Oran IImanupyemsble Kputepuu onieHnBanus pe3ynbTaToB 00yUSHHS

(YpoBeHb) pe3yJIbTaThl

OCBOEHUS o0y4yeHHUs

KOMIICTCHITH (mokazarenu 3

2 («He
u JOCTHKEHUS («Y 1OBIETBOPUTEITHHO 4 («Xoporioy) 5 («OTan4HO»)
YIIOBJIETBOPUTEIHHOY)

3a/IaHHOTO YPOBHSI »)
OCBOCHHUS
KOMITETEHITHI)

[TepBoiit 3Hars: 3aTpyaHsIeTcs B BRIOOpE Hwmeet o0miee 3HaeT CTaHIAPTHBIC METOIBI 3HaeT CTaHJIapTHBIE

JTarl CTaHAapPTHBIC METOABI METO/Jia MOJIYUCHHA, npeacTaBJICHUC O MIOJIy4YCHUA, I/I,ZICHTI/I(i)I/IKaI_[I/II/I n | METOABI IMOJIy4CHUA,

(YpoBeHB) TIOJTy4YCHUS, UJICHTU(HUKAIIN 1 METOoJIax IMOIy4eHHS, UCCIICJOBaHMUS CBOWCTB UJICHTU(UKALTIH u
UICHTU(HUKALIIH 1 UCCIICZIOBAHUS CBOWCTB UICHTU(HUKALIH 1 Pa3IUYHBIX TPYII BEIIECTB M | MCCIICOBAaHHs CBOMCTB
UCCIIe/IOBaHUS yKa3aHHOT'O BEI[ECTBa, HE MCCJICIOBAHMUS CBOWCTB Mmarepuaiios; npaBwia Th npu | pasauyHbIX TPy
CBOJCTB BEIIECTB U 3HaeT TpeOOBaHHUH K OT/ICJIBHBIX KJIACCOB paboTe ¢ HUMH, OCHOBHBIE BEIIECTB ¥ MaTEPHAJIOB;
MaTepuaoB, MpaBuia | oGOpMIICHUIO pe3ylIbTaTOB BEILIECTB, MTPaBUIIaxX TpeOoBaHUs K 0()OPMIICHUIO npaBHiIa TEXHHUKU
00paboTKH H sKcriepuMenTta 1 HopMm Th Oe3omacHOro obpameHusi | pe3ylbTaToOB dKCIIEPHUMEHTA, Oe3omacHoCTH npu
odopmiteHus C HUMH U crioco0ax HO JIOTYCKAaeT OTAEIbHBIE pabote c HUMH,
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pe3yIbTaTOB PabOTHI, TPEICTABICHUS HETOYHOCTHU OCHOBHBIC TPEOOBAHUS K
HOopMbL Th pe3yIbTaToB odopmieHuto
OKCIICPpUMCHTA PE3YyJIbTAaTOB
IKCTIEPUMEHTA
Bropoit YMers: YMeer npoBOIUTH YMeeTr NpoBOIUTH YMeeT NpoBOIUTH YmMmeer
aTai IIPOBOJUTH MIPOCTOM aHaJIu3 U OJIHO- U OJIHO- U IByXCTaJAUIHBIN BBIIIOJIHATH
(ypoBeHb) MPOCTBIE OAHOCTAAUNHbBIA CUHTE3 JIBYXCTaJMUHBIN CUHTE3 | CUHTE3 I10 PEAIaraéMom JIEMOHCTPATUBHBIE
XUMHUYECKHE OTBITHI | [0 TOTOBOM MeToAuKe 0e3 | Mo mpejuiaraeMoin METOJMKE C BBIXOJIOM OIBITHI 10 XUMUHU;
110 IIpeAIaracMbIM o opMIIeHHUS TPOTOKOJIA METOAMKE C BBIXOJOM LIEJIEBOTO IPOAYKTa OoJiee OJIHO- U
METOJIUKaM OIIBITOB LIEJIEBOr0 IIPOYKTa 50% oT 3asBIIEHHOIO; JBYXCTaIUMHBIN
menee 50% ot UACHTH()HUKAIIIO 1 CUHTE3 10
3asBJICHHOT'O B UCCJIEI0BAHNE CBOMCTB npearacMomn

METOJIMKE; aHAJIH3
MIOJTy4YEHHOT'O BELIeCTBa
OJTHUM U3 CTaHJAPTHBIX
MeToz0B. Jlomyckaer
OTJIeJIbHbIE OLTNOKU
npu opopMIICHUN
MPOTOKOJIA
HKCHEpUMEHTa

MOJTyYEHHBIX BEIIECTB U
MaTepHayioB. Y MeeT
0QOpMIIATH Pe3yabTaThI
IKCIIEPUMEHTA C
HEOOJIBIITUM KOJIMYECTBOM
3aMe4YaHuM

METOJMKE C BBIXOJJOM
IIEJIEBOTO MIPOIYKTa
COTJIACHO
3asBJICHHOMY B
METO/IHMKE; TPOBO/IUTH
KOMIUJIEKCHBIN aHaIN3
U MCCIIeJIOBAaHUE
CBOWCTB MOJIY4YE€HHBIX
BEIIECTB U
MaTepuajioB. Y MeeT
0hOpMITATH
pe3yabTaThI
IKCIIEPUMEHTA B
COOTBETCTBHUH C
3asIBIICHHBIMHU
TpeOOBaHUSIMU
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Tperuit
JTan
(YpoBeHb)

Bnanets
0a30BBEIMU
HaBBIKAMH
IIPOBEICHUS
XAMHYECKOIO
IKCIIEPUMEHTA U
odopmiteHus ero
pe3yJIbTaTOB

Bnaneer HaBBIKaMU
CUHTE3a, UICHTU(PHKAIINN
Y U3Y4YCHUS CBOMCTB
OTJICIIbHBIX BEIIIECTB

Bnaneer
0a30BBIMH HaBEIKAMU
CHHTE3a,
uaeHTU(DHUKAIIN 1
W3YyYEHUS CBOMCTB
HECJI0KHBIX BEIIECTB

Bnaneer HaBBIKAMH
CUHTE3a, UJICHTU(PUKALIUU U
HU3Yy4YECHUS CBOMCTB
OTJIEJIbHBIX KJIACCOB
BELIECTB (MaTEpUAJIOB),
IPaBUIBHOTO
MPOTOKOJIMPOBAHHUS OIIBITOB

Bnaneer
HaBBIKAMH CHHTE3Q,
uACHTU(DUKAIH U
U3YYCHHUS CBOMCTB
BEIECTB U
MaTepUasoB,
MPABIIILHOTO
IIPOTOKOJUPOBAHUS
OIIBITOB

Kon u ¢popmyiupoBka KoMneTeHUHH

OIIK-5 cniocoGHOCTHIO K OUCKY, 00padoTKe, aHAIU3Y HAYYHOI HH(popMannu U GopMYyTUPOBKE HA UX OCHOBE BHIBOJOB M MPeAI0KeHUIH

Oran [Tnanupyemblie Kpurepuu olieHuBaHMsI pe3yIbTaTOB 00yUeHUs
(YpoBeHb) pe3yJIbTaThl
OCBOEHUS o0y4yeHHUs
KOMIIETEHIH | (TI0Ka3aTesn 3
2 («He
u JOCTHKEHUS («YnoenerBoputenbHo | 4 («Xopoio») 5 («OTan4HO»)
YJIOBJIETBOPUTEIHHO)
3a/IaHHOTO YPOBHSI »)
OCBOEHUS
KOMITETCHITHH)
IlepBbIii 3HaTh: OCHOBHEIE 3HaeT 0 OCHOBHBIX 3HaeT MPUHIUIIB 3HaeT OCHOBHbIE 3HaeT o
aoTart NCTOYHUKUN HCTOYHUKAX I/IH(i)OpMaHI/II/I CUCTEMAaTHU3allunu Hay‘-IHOﬁ MEPUOJUYCCKUC U3TaHUA T10 JOITOJIHUTCIBbHBIX
(YypoBeHb) Hay4HOU CETH UHTEpPHET uHpOpMaImH TEMe HAayYHO! ACSTEIPHOCTH | HCTOYHHKAX MOIYUYCHHUSI

uH(pOpMaIINUU 1O
XUMUU

uHPOpMAITUH
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Bropoii YMeTs: YMeeT nonb30BaThCA YMeeT nosnb30BaThCsA YMeeT nosb30BaThCsA Ywmeer

JTall MOJIL30BaThCS CTaHIapTHBIMU KaTajJoroM Hay4yHOH bubnuorekoii e-library CHUCTEMaTU3UPOBATh U

(YpoBeHb) MEYaTHBIMU H MTOWCKOBBIMU Oubnmorekoi 000011aTh TaHHBIE,
3JIEKTPOHHBIMHU nporpaMmaMy UHTEpPHETA MOJTy4YCHHbBIC U3
HCTOYHHKAMU Ppa3IMYHBIX
nH(pOopMauu 1o HCTOYHHUKOB
XUMHHU

Tperuit Bnagers: HaBelkamu | BrnajgeeT HaBbIKaMu Bnageer naBpikaMu Bnageer naBpikamu noucka | Bmageer

JTan IIOMCKA U COCTaBJICHUS 3ampoca MOKMCKa MHPOPMAIUK B | HH(POpPMAIHK B HAYYHBIX CHCTEMAaTHUCCKUMHU

(YpoBeHb) MEePBUYHOMN y4eOHBIX H3TAHUIX MEPUOUYECKUX U3TAHUSIX HaBBIKAMH ITOMCKA U
00pabOTKK HAYYHOI 00pabOTKN HAYIHOM
Y Hay4HO- uHpopmanuu
TEXHUYCCKOM
nHpopmauu

Koa n popmyanpoBka komMneTreHIHA

OIIK-6 3nanunem HOPM TEXHUKHU 0€30IaCHOCTH U YMECHHMEM pE€aIn30BaTh UX B ﬂaﬁopaToprlx U TEXHOJOITHIECKHUX YCJI0BUAX

OTan
(YpoBeHb)
OCBOCHHS

KOMITCTCHITH
u

[Inanupyemsle
pe3yIbTaThI
o0y4deHus
(mokazarenu
JOCTYOKEHUS
3aJJaHHOTO YPOBHS
OCBOCHUS

Kputepuu onieHuBaHusI pe3yabTaToOB 00yUeHUs

2 («He
YJIOBJIETBOPUTEIHHO)

3

(«Y 1OBIETBOPUTEITHHO

»)

4 («Xoporioy)

5 («OTan4HO»)

13




KOMIIETEHIIH)

ITepBbiii 3HaTh: OCHOBHBIE 3aTpyIHSIETCS B 3HAHUHU HNmeer obmiee 3HaeT OCHOBHbBIC MPUHIIUIIBI | 3HAET MPUHIIUIIBI
aTan XapaKTEePUCTHKH U | OCHOBHBIX XapaKTEPUCTUK | MpeJCTaBleHHE 00 OpraHMU3aM1 XUMUYECKOIO | ONpENEICHUS
(YpoBeHb) CBOICTBa U CBOMCTB KOMIIOHEHTOB OCHOBHBIX IIPOU3BOJICTBA, PETJIAMEHT U | SKOJIOTUYECKOM
KOMITOHEHTOB XUMUYECKHUX XapaKTEpUCTUK U TEXHUUYECKUE CPE/ICTBA, 0e30macHOCTH
XUMHYECKHX MIPOU3BOJICTB; TUIIOB U CBOMCTB KOMIIOHEHTOB | HEOOXOIUMBIE IS MPOU3BOJICTB, METOJIbI
MIPOU3BO/JICTB; TUIIBI | CTEIIEHU BO3JACHCTBUSA XUMHUYECKUX KOHTPOJISI U YIIPaBJICHUS NpeI0TBPALCHUS
U CTETCHb XUMHUYECKHUX NPEIIPUITUN | IPOU3BOJCTB; TUIIOB U | TEXHOJIOTUYECKUM BO3MOXKHBIX aBapuit
BO3JEICTBUS Ha OKPY’KaIOILYIO CPENy; CTENEHU BO3JICHCTBUS IIPOLIECCOM
XUMHYECKHX npaBuiia paboTHI Ha XUMHYECKHX
MpEANPUITHI HA 000pYyIOBaHWU U TEXHUKU | IPEANPUATHNA HA
OKPYKaIOIIYIO 0e30MacHOCTH OKPYKAIOIIYIO CPeLy;
cpeny; IpaBuiia npaBuia paboThl HA
paboThI Ha 00opy/I0BaHUU U
000pyIOBaHUH U TEXHUKHU 0€30I11aCHOCTU
TEXHUKHU
0e30macHOCTH
Bropoit YMers: YMeer ncronb30BaTh YMeer ucnonb3oBarhb YMmeeT BbIOMpaTh YmMeer onpenensrtsb
aTan HCIIOJIb30BATh IIPOCTEHMIINE TEXHUYECKUE | OCHOBHBIE TEXHUYECKHE | TEXHUYECKHE CPENICTBA U PUCKH U NPEIBUIETH
(YpoBeHb) TEXHUYECKHE CPEICTBA JJIsl UBMEPEHUsI | CpelicTBa AJs TE€XHOJIOTHH C Y4E€TOM MOCIIEICTBUSI aBapuH,
CpeacTBa psiza mapameTpoB U3MepeHus psza 0€30MaCHOCTH UX BO3HUKAIOIIINE B
U3MEpEeHUs TEXHOJIOTHYECKOTO rapaMeTpoB MIPUMEHEHUSI pe3ynbTare oTKasza
OCHOBHBIX IpoLecca, HO I0IyCKaeT TE€XHOJIOTHYECKOIO paboThI anmapaTypsl
rapaMmeTpoB OLINOKHU mpotecca, HO
TEXHOJIOTHYECKOI O JI0IyCKaeT HeOObIne
npotecca HETOYHOCTH
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Tperuit
JTan
(YpoBeHb)

Bnaners:
HaBbIKaMU
paboThI Ha
XUMHUYECKOM
obopynoBaHuy,
MPUHLIUIIAMU
pacuéra
TEXHOJIOTHYECKHUX
PEKHUMOB

Bnaneer
MPOCTEHIINMU HaBBIKAMHU
paboThl HA XUMHUYECKOM
000pyI0BaHUH,
IIPUHIUIIAMU pacyéra
TEXHOJIOTHYECKHX
PEKUMOB, HO JTOMTYCKAaEeT
OLINOKHU

Bnaneer
0a30BbLIMU HAaBBIKAMH
paboThI Ha
XUMHYECKOM
obopymoBaHuy,
MPUHIIMITAMA pacuéTa
TEXHOJIOTMYECKHX
PEKHMOB U JIONyCKaeT
HeOOIbIINE
HETOYHOCTH

Bnaneer
MeToJaMH BeIOOpa

PadHOHAIBHELX
TEeXHOIOIHUSCEKHX
CXEM MIPOH3BOICTEA
H MeTOdaMH
VITHIH3aIIHH
OTXOI0B
MpPOH3BOICTEA.

Bnaneer
METOOAMH pacHe
PHCEOB
XHMHYCCEHX
MPOH3BOICTE.
I[MPHHITHITAMH
JHATHOCTHEH
XHMHEO=-
TeXHOIOTHYECKOH
CHCTeMEI.

ra

Kon u ¢popmynupoBka KOMIeTeHIUH
IIK- 2 BiaennemM HaBbIKAMH HCIIO0JIb30BAHUS COBPEMEHHOI anmapaTypsl NPH MPOBeIeHUH HAYYHBIX HCCIe10BAHMI

Oran [Tnaaupyembie Kpurepun orieHUBaHMsI pE3yJIbTATOB O0YUICHHS
(YypoBeHb) pe3ynbTaThl

OCBOCHUS o0yudeHus

KOMIIETEHIIH (mokazarenu 3

2 («He
u JIOCTHKCHHS («Y 1OBIETBOPUTEIHHO 4 («Xoporo») 5 («OTnaHOY)
YIIOBJIETBOPUTEIHHOY)

3aJJaHHOTO YPOBHS »)

OCBOCHUS
KOMTICTCHIIHIA)

15



IIepsbrit 3HaTh: 3arpynHseTcs B CamMocTosATENBHO CamMocTosATENBHO CaMocTosTENBHO
JTan o0opyJoBaHue U OIpEeNIeIEHUH U ornpeenser orpeeNsaeT KOMIIOHEHThI HOJKIIF0YaeT
(ypoBeHb) IPOrpaMMBbI Ha3HAUYE€HUHM KOMIIOHEHTOB | KOMIIOHEHTHI pUOOpOB | pubopoB. MimeeT KOMIIOHEHTBI
IpeJHa3HaueHHble | MpuOopa U IPOrpamM. Wmeer npencraBiaeHus | MpeaCTaBICHUS O npubopos. meet
U1 IPOBEJICHUS 0 HOPMAaJIbHOM PEXHUME | HOPMAJIbHOM PEXKUME UX IIPEJICTaBIECHUS O
CHHTE3a U uX QyHKIIMOHUPOBaHUA | (QYHKIIMOHUPOBAHMSL. HOPMAaJIbHOM U
HCCIIEJOBaHHE IIpH NIPOBEIECHUN [IpumMeHsieT KOMIBIOTEPHBIE | KPUTHIECKOM
pa3uYHbIX (PU3HKO- OTJEJIBbHBIX ONepalii | IporpamMMsbl JUIs pexnuMax ux
XUMHAYECKUX yIIpaBJIEHUS] IPUOOPOM (YHKIMOHUPOBAHUS.
CBOMCTB BEILECTB. Crnocoben
JMarHOCTHUPOBATh
IPOCTbIE OIIUOKH
npuOOpoB U
porpaMm
yIpaBICHUS
Bropoii YMeTb: IpoBOIUTh | 3aTpyaHseTcs B IIpoBonut otnenbHble | [IpoBOIUT OTAENBHBIE CamocrosTenbHO
aTan AKCIIEPUMEHT Ha IIPOBEJICHUU orepaiuu B X0JIe orepaiuu B X0Je OCYILIECTBIISIET BCE
(ypoBeHb) Hay4YHOM 9KCIEPHUMEHTA Ha HKCHEPUMEHTAa Ha HKCHEPUMEHTA HAa HAYYHOM | 3Talbl SKCIIEPUMEHT
000py/I0BaHUH, Hay4YHOM 000PY/I0BaHUM Hay4YHOM obopynoBaHuu 0e3 Ha HAyYHOM
IIPOBOAUTH HCII0JIb30BaHNN obopynoBanuu 0e3 00pabOTKH Pe3ysIbTaTOB 000opyI0BaHUH,
00paboTKy CIIEHUATIM3UPOBAHHBIX o0OpaboTku U3MEPEHUN B IPOBOAUT 00pabOTKyY
pe3yabTaToB U porpamMm pe3yabTaToB CHEeLUAIN3UPOBAHHBIX pe3yabTaToB U
H3MepeHuil c U3MepeHuil B KOMITHIOTEPHBIX U3MEpEHUil ¢
UCMOJIb30BaHUEM CMELUATU3UPOBAHHBIX | IPOTpaMMax. UCIIOJIb30BaHUEM
CHelHalIn3upOBaHH KOMITBIOTEPHBIX CTeINATM3UPOBAHHBIX
BIX KOMITBIOTEPHBIX porpamMmax. KOMITbIOTEPHBIX
IPOrPaMM. IPOrpaMM.
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Tperuit
JTan

(YpoBeHb)

Bnaners: ocHoBaMu
poOOMOATOTOBKH
JUISL TIPOBEJICHUS

3atpyaHsieTcs B
MOJTOTOBKE P00 U
00BEKTOB JJIA

Bremonaser OTACJIBHBIC
OIepaluy B X0/
POOONOATOTOBKH.

CaMOCTOSITENBLHO
BBINIOJIHSAET OONBIIMHCTBO
onepauui B XoJe

CaMOCTOSTENLHO
cnocoOeH
OCYILIECTBUTH MOJIHBIN

Pa3IMYHBIX (DU3MKO- | MTOCIICIYIOIIErO POOOITOATOTOBKH MPOCTHIX | ITHUKJI

XUMHUYECKUX HACCIIEIOBAHHUA. 00BEKTOB POOOIIOATOTOBKH
aHAJIN30B

Bnaners: 3aTpyaHseTcs B MOPSAKE [IpoBoaut u3zmepenusi, | CaMOCTOSTEIHPHO TOTOBHUT CrocobeH K
HaYyaJIbHBIMU BKJIIOYEHUSA U HE CIIOCOOCH U3MEHATh | MPUOOP K 3aImyCKY, MIPOBEJICHUIO TIOJTHOTO

HaBBIKAMH PaOOTHI
co
CTCIUATM3UPOBAHH
bIM HaYYHBIM
o0opynoBaHuEeM

BBIKJTFOUCHHUS PpUOOopa,
CHSITUU IIOKAa3aHUui
U3MEPEHUI

napameTpsl mpudopa.

KOHTPOJIUPYET U U3MEHSET
napamMmeTpsl Ipubopa B Xoze
9KCHEPUMEHTA.

IIUKJIa paboT Ha
CIeIUATU3UPOBAHHOM
HAyYHOM
000pyI0BaHUH TIPU
MIPOBECHUU
SKCTIEPUMEHTOB
HEBBLICOKO
CIIOKHOCTH

Koa u popmympoBka KoMnereHMu

IIK-3 moHnMaHueM OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHsI XUMUYECKOW HAYKH, BIaJJICHHEM CHCTEMON (DyHIaMEHTAIbHBIX XUMHUECKUX TOHATHI U

MCTOAOJOTHUYCCKHUX aClICKTOB XUMUU, (I)OpMaMI/I U MCTOJaMH HAYYHOT'O IMO3HAHUS

Oran [Tnanupyembie Kputepuu onieHuBaHusI pe3yabTaToOB 00yUeHUs

OBEHb €3yJIbTaThl 2 («He 3
(p ) pesy ( 4 («Xopomuio») 5 («OTangHo»)
OCBOCHHUS o0yuyeHus YJOBJICTBOPHUTEIHHOY) («Y 1OBJIETBOPUTETHHO
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KOMIIETECHIIU (mokasarenu »)
u JOCTHXKECHUS
3aJIaHHOT'O YPOBHS
OCBOCHMS
KOMITETECHIIHI)
ITepBbiii 3HaTh: ®parmeHTapHbIe Henosnubie CdopmupoBaHHbIE, HO CdopmupoBaHHbIE
JTan OCHOBHBIE npeCTaBICHUs 00 IIpeiCTaBIeHUs 00 coJieprKallye OTAEIbHbIE CUCTEMATUYECKUE
(YpoBeHb) 3Tankbl U OCHOBHBIX 3Tanax u OCHOBHBIX 3Tanax u npo0ebl pecTaBIeHus 00
3aKOHOMEPHOCTHU 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX OCHOBHBIX 3Talax u
(dbopMupoBaHUs dbopMupoBaHus (dhopMupoBaHUs 3aKOHOMEPHOCTAX
(byHIaMEHTANBHBIX | (DyHIAMEHTaIbHBIX (byHIaMEeHTAIBHBIX (dbopmupoBaHus
XUMHUYECKUX XUMUYECKUX TOHATUI XUMHYECKHUX TOHATUH | PyHIaMEHTaIbHBIX
MOHSITUI XUMHYECKUX MTOHATHI
Bropoit YMmers: Ob6nanaer YMeer npuMeHATh B nenom ycnemnoe CdopmupoBanHoe
sTan [TpumeHsTH (dparmeHTapHOM OCHOBHBIE IPUMEHEHNE OCHOBHBIX YMEHHE I10JIb30BAThCS
(YpoBeHb) OCHOBHBIE CIIOCOOHOCTBIO (dbyH1aMeHTalbHbIE (hyHI1aMeHTaJIbHBIX OCHOBHBIMH
¢byHIaMeHTaIbHBIE | TPUMEHEHHS OCHOBHBIX XUMUYECKUE TTOHSATHUS XUMUYECKUX TTOHATHI byHIaMEHTATEHBIMU
XUMHUYECKUE byHIaMeHTaIbHBIX XUMUYECKUMHU
TIOHSATHUS XUMUYECKUX TTOHSATHI MOHSATUSIMU
Tpernii Bianers dparMeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemsoe, HO YcenemHoe u
aTan CUCTEMOM 0a30BbIX | IPUMEHEHHE OCHOBHBIX HE CUCTEMaTH4eCcKoe coJieprKaliee OT/AeIbHbIE CUCTEMATUYECKOE
(YpoBeHb) (dbyHIaMeHTaNbHBIX | (DyHIaMEHTaIbHBIX MIPUMEHEHHE npoOesbl MpUMEHEHNE IPUMEHEHHE
XUMHUYECKUX XUMUYECKUX TTOHSATHI dbyHIaMEHTATBHBIX dbyHIaMEHTATBHBIX byHIaMEHTATBHBIX
MOHSTUI XUMHYECKUX MTOHATHI XAMHYECKUX MTOHATHI XAMHYECKUX MTOHATHI
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Koa u ¢popmysiupoBKa KOMIETEHUIMH
ITK-4 cnocoOHOCTHIO NPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IIPU 00CYKICHUH MOTYYSHHBIX PE3YJIbTaTOB

Oran [Tnanupyembie Kpurepuu onieHuBaHusI pe3yJIbTaTOB 00YUEHUS
(ypoBeHB) pe3yIbTaThI
OCBOEHUS o0y4YeHHS
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTHKECHHUS («Y 1OBIETBOPUTENBHO 4 («Xopomuio») 5 («Otan4HO»)
YIOBJIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMITCTCHITHH )
ITepBrrit 3HaTh: OCHOBHBIC Nmeer nipeacrasienne o0 | 3Ha€T HEKOTOPHIE 3HaHue 0 [TonHble 1 cucTEMHBIE
JTan 3aKOHBI XUMUU U OCHOBHBIX XUMHYECKUX TIOHSTHSI U 3aKOHBI €CTECTBEHHOHAYYHBIX 3HAHUS O
(ypoBeHb) CMEXHBIX HAYK 3aKOHaX XUMHUU U CMEXKHBIX 3aKOHAaX U €CTECTBEHHOHAYYHBIX
HayK 3aKOHOMEPHOCTSIX Pa3BUTHUS | 3aKOHAX U
XUMHYECKON HayKH B LIEJIOM | 3aKOHOMEPHOCTSIX
IIOJIHBIE, HO COZIEPKAT pa3BUTHUSA
HEKOTOpBIE MPOOEIHI. XUMHUYECKON HAYKH
Bropoii YMeTh: npuMeHsATh | YaCTUYHO OCBOEHHOE B nenom ycnemno, Ho | B menom ycnemHoe, HO CdopmupoBanHoe
JTan OCHOBHBIE YMEHHE IPUMEHSATh HE CHCTEMHOEe YMEHUE | COAep Kalllue OTAECIIbHbIE YMEHHE peIaTh
(YpoBeHb) €CTECTBEHHOHAyYH | €CTECTBEHHOHAy4YHbIE pelarb THIUYHbIE poOesbl yMEHUE periaTh TUTIMYHBIE 33]1a4H,
bI€ 3aKOHBI U 3aKOHBI 3a/1a4yu, CBSA3aHHbIE C TUTIUYHBIE 33/1a4H, CBSI3aHHBIE C
3aKOHOMEPHOCTH 00paboTKoil 1 CBsI3aHHBIE C 00pAaOOTKON U | MPUMEHEHUEM
pa3BUTHUS aHAJIM30M TOJYYEHHBIX | aHAIM30M IMOJY4YEHHBIX €CTECTBEHHOHAYYHBIX
XUMHUYECKON HAyKU pe3yNbTaToB pe3yNbTaToB 3aKOHOB U
P aHATTN3e 3aKOHOMEPHOCTEN
MOJTYYEHHBIX pa3BHUTHSA
pe3yabTaToOB XUMHYECKON HayKH

MIpH aHaJTN3e
MOJTy4YEHHBIX
pe3yabTaToOB
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Tperuit Bnagers: ®parMeHTapHoOe BiaseHue | B nenom ycnemHoe, HO | B memom ycnemsoe, HO YcnemHoe u

JTaln OCHOBHBIMH HaBBIKAMU aHAJIM3a U HE CHCTEMHOe coJiepKaiee OT/IeIbHbIC CHCTEMHOE BIIaJICHHC
(ypoBeHb) METOJIaMU aHalin3a | 00pabOTKU Pe3yabTaTOB BJIaJICHUE HABBIKAMU MPOOEITBI WIIN HaBBIKAMU
1 00paboTKH aHanu3a u 00paboTKH COTIPOBOXAAIOIIEECS IPUMEHEHUS
MOJTY9E€HHBIX pE3yNbTaToB OTJICIIBHBIMU OLITHOKaAMH OCHOBHBIX
pe3yIbTaToB BJIaJICHHE HAaBBIKAMU €CTeCTBEHHOHAYYHBIC
aHaym3a u 00paboTKH 3aKOHBI U
pe3yabTaToOB 3aKOHOMEPHOCTEH
pa3BHUTHUSA

XUMHYECKON HayKH
IpY aHaJIN3e
MOJTy4YEHHBIX
pe3yabTaToOB

Kon u ¢popmyiupoBka KoMneTeHIUH
IIK-8 BiageHneM OCHOBHBIMUA XHMHUYECKUMHU, GU3NICCKUMU ¥ TEXHUYCCKUMHU aCTICKTaMU XUMHUYECKOTO MPOMBIIINIEHHOTO IMPOU3BOJICTBA C
YUETOM CHIPbEBBIX M SHEPIreTUUYECKHX 3aTpar

Oran [Tnanupyembie Kputepuu onieHnBanus pe3ynbTaToB 00yUSHHS
(YpoBeHb) pe3yJIbTaThl
OCBOEHUS o0y4yeHHUs
KOMIICTCHITH (mokazarenu 3
2 («He
u JOCTHKEHUS («Y moBneTBOpUTENH- 4 («Xoporioy) 5 («OTan4HO»)
YIIOBJIETBOPUTEIHHOY)
3a/IaHHOTO YPOBHSI HO»)
OCBOEHHUS
KOMITETCHITH)
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IIepsbrit 3HaTh: HNmeer oTpbIBOYHOE 3HaeT HEKOTOpbIE 3HaHUs O ITonnsie n

JTan TEOpETUUYECKHE IPEJCTaBICHUE O TEOpPETUYECKHE TEOPETUYECKUX (PU3HKO- CHCTEMHbIE 3HaHMSI O

(YpoBeHb) ¢buzuko- TEOPETUYECKUX (PU3UKO- (U3NKO-XMMHYECKHE XUMHYECKHUX TEOPETUUECKHUX
XUMHUYECKHE XUMHUYECKHX 3aKOHOMEPHOCTH 3aKOHOMEPHOCTSIX TUIIOBBIX | (PU3MKO-XMMHUYECKUX
3aKOHOMEPHOCTH 3aKOHOMEPHOCTSX THUIOBBIX POLIECCOB MIPOIIECCOB XUMHUYECKOM 3aKOHOMEPHOCTSX
TUIOBBIX IIPOLIECCOB | TUIIOBBIX IIPOLIECCOB XUMUYECKOH TEXHOJIOTUH, O0IINX THUIIOBBIX IPOLIECCOB
XUMUYECKOMH XUMHUYECKON TEXHOJOTHH, | TEXHOJIOTHH, O0IIHe MPUHIUIAX pa3paboTKu XUMHAYECKOH
TEXHOJIOTUH, O0LIMe | OOIMX MPUHIUIIAX IPUHLUIBI pa3pabOTKH | XMMHUKO-TEXHOJIOIMYECKUX | TEXHOJIOIMH, OOLINX
TIPUHITUITBL pa3pabOTKN XUMHUKO- XUMHUKO- MIPOIIECCOB Ha OCHOBE HPUHIAIIAX
pa3paboTku TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX CHCTEMHOTI'0 TI0JIX0/1a C pa3pabOTKU XUMHUKO-
XUMHUKO- IIPOLIECCOB HA OCHOBE IIPOLIECCOB HAa OCHOBE UCIIOJIb30BaHUEM TEXHOJIOTUIECKUX
TEXHOJIOTHYECKUX CHCTEMHOI'0 TI0JIX0/1a C CHCTEMHOI'0 TI0JIX0/1a C | TEXHOJOTHUYECKUX U IPOILIECCOB HA OCHOBE
IIPOLIECCOB HA UCIIOJIb30BaHUEM WCTIOJIb30BaHUEM HSKOHOMHYECKUX KPUTEPHEB | CHCTEMHOTO IOAX0/a
OCHOBE CUCTEMHOI'0 | TEXHOJOTHYECKUX U TEXHOJIOTUYECKUX U IPOM3BOJICTBA, HO COJEPXKAT | C UCIIOJIb30BAaHUEM
Hoaxo/a ¢ IKOHOMHYECKUX HKOHOMHYECKUX HEKOTOpBIEC IPOOEITHI. TEXHOJIOTUYECKUX U
HCIOJIb30BaHUEM KPUTEPHEB ITPOU3BOJICTBA | KPUTEPHUEB 9KOHOMHUYECKUX
TEXHOJIOTUYECKUX U MIPOU3BOJICTBA KPUTEPHEB
HKOHOMHYECKUX IPOM3BOJICTBA
KpUTEPHEB
MIPOU3BOJICTBA

Bropoii YMmeTs: YactuyHo B nenom B uenowm ycnentoe, CdopmupoBanH

JTan IPUMEHSATh OCBOCHHOE YMEHHE YCIIEIIHO, HO He HO coJiep Kalliie OT/IeNIbHbIE | O€ YMEHHUE PellaTh

(YpoBeHb) OCHOBHEIE pemaTh THUYHBIC 3a7a4H, | CHCTeMHOe YMEHUE poOesbl yMEHHE penaTh TUNIMYHBIC 33/1a4H,
XUMHUYECKHE CBsI3aHHEE C pemaTh TUITUYHBIE TUIHWYHBIE 33/1a4H, CBSI3aHHBIE C

3aKOHBI U TIOHATHS
JUISL pELIEHUS
Pa3IMYHBIX
CTaHIapTHBIX
TEXHOJIOTHYECKHUX
3a7a4

MPOU3BOACTBEHHOMN
JIEATEIIbHOCTHIO

3a/1a4M, CBI3aHHbIE C
MIPOU3BOICTBEHHOM
EATEIHFHOCTHIO

CBSI3aHHEBIE C
MIPOU3BOICTBEHHOM
EATEIFHOCTHIO

MPOU3BOACTBEHHOMN
JEATEIIbHOCTBIO
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Tperuit Buaners: ®parMeHTapHOE B nenom B nenom ycnemsoe, YcneuHoe u

JTan HaBBIKaMU BJIaJICHNE HaBbIKAMU YCIIEIIHOE, HO HE HO COZEPIKAIlEE OTACIBHBIE | CHCTEMHOE BIIaJICHUE

(YpoBeHb) IIPUMEHEHUS IIPUMEHEHUs XUMUYECKUX | CHCTEMHOe poOeIbl MK HaBBIKMMU
XUMHYECKHUX 3aKOHOB U IOHATUH IS IIPUMEHEHHE COIIPOBOXKAAOIIIEECS IIPUMEHEHUS
3aKOHOB IIPH TEXHOJIOTMYECKUX XUMHAYECKHUX 3aKOHOB M | OTJEJIbHBIMU OLTHOKaMU XUMUYECKHUX 3aKOHOB
peleHnn pacueToB MOHATUH IS IIPUMEHEHNE XUMUYECKUX Y TIOHATUH JJIs
KOHKPETHBIX TEXHOJIOTHYECKUX 3aKOHOB U IOHATUM IS TEXHOJIOTMYECKUX
IIPOU3BOJICTBEHHBIX pacueToB TE€XHOJIOTMYECKHUX PacYeTOB | PACYETOB
3a1a4
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[Toxazarenu chopMHUpPOBAaHHOCTH KOMIETEHIIUHU:

Kputepusimu orieHUBaHHUS SBIISTIOTCS 0aJUTbI, KOTOPHIE BHICTABIISIFOTCS IMPENOIaBATEIEM 32 BHIbI
NesITeNIbHOCTH (OLIEHOYHBIE CPEICTBA) IO UTOTaM M3Y4eHHUs MOAyJeH (pa3/iesoB TUCIUIUINHEI),
[IEPEUUCIIEHHBIX B PEUTUHI-IIaHE NUCLUUIUIMHBI (0715 9K3aMeHa. TEKYIUH KOHTPOJIb — MakcuMyMm 40
OaJIIOB; PYOSKHBIN KOHTPOJIb — MakcCUMyM 30 6aiIoB, moonpuTenbHbIe 6amibsl — MakcumyM 10;

[ITxanbr OLIEHUBAHUSA:

(Ons ox3aMeEHa:

oT 45 110 59 6amI0B — «yIOBIETBOPUTEIHHO;

oT 60 10 79 6aToB — «XOPOIUION;

oT 80 GaJIJIOB — «OTIIMYHOY.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTepPHaJIbl, HEOOX0AMMbIE JIfl OLIEeHKH
3HAHUIi, YMeHHIi, HABBIKOB M OIbITA /IeSAITEeJIbHOCTH, XapPAKTEePU3YIOIIHUX ITANbI (POPMHUPOBAHUS

KOMIIeTEHIIMI B nmpouecce 0CBOCHUA 06pa30BaTeJ’le0ﬁ NporpamMmal. MeToanuyeckue

MaTepuaJIbl, onpeae/sonme Npoueaypbl OleHMBAHUS 3HAHUI, YMEeHH i, HABBIKOB H ONbITA
AeSiTeJIbHOCTH, XapPaKTePU3yIOIMX 3Tanbl GopMUpoOBaHUS KOMIIETEHIIUI

Oransl PesynbTarsl 00yuenus Komnerennus Onenou-
OCBOGHUS HBIE
CpeIcTBa
TEOPETHYECCKUE OCHOBBI Oa30BBIX OIIK-1 crtocoOHOCTRIO
3HaHUA XUMHUUYECKUX JUCLUILINH BOCIIPHUHUMAThb, Pa3BUBATh U AOIIYCKHU
UCII0JIb30BaTh TEOPETUUYECKUE | K
OCHOBBI TPAJAUIIMOHHBIX U naboparo
HOBBIX Pa3/IeJI0B XUMUH IIPU PHBIM
penieHnu npodeccCuoHanbHBIX | paboTam
3aja4
CTaHJApTHBIE METO/IbI IOJIY4CHMUS, OIIK-2 BrafgeHMEM HAaBBIKAMU | JOIYCKHU
UJIEHTU(DUKAIINN U UCCIICTOBAHUS XUMHYIECKOI'0 SKCIIEPUMEHTa, K
CBOMCTB BEILECTB U MATEPHAIIOB, CHHTCTUHCCKUMH 1 naboparo
e Py we— aHAJIMTUYECKUMHU METOAAMHU PHBIM
MOJTy4YEeHHUs U UCCIIEIOBAHNUS pabotam
pe3ynbraToB paboTel, HOpMbI Th XAMAYECKAX BEIECTE A
peakuun
3HaTh: OCHOBHbIE UCTOYHUKU HayyHOH | OIIK-5 cmocoGHOCTBIO K JOIIYCKHU
“H(pOpMaIIUU 110 XUMHUH MOUCKY, 00paboTKe, aHaATTU3Y K
Hay4YHOH MH(popMauu u nabopaTo
(GhOopMyITUPOBKE HA UX OCHOBE | PHBIM
BBIBOJIOB M NPEJIOKEHNUN pabotam
OCHOBHBIE XapakTepucTHKH U cBolictBa | OIIK-6 BiageHnem HOpMaMH | JONYCKHU
KOMITOHEHTOB XUMHUYECKUX TEXHHUKHU 0€3011acCHOCTU U K
IIPOU3BOJICTB; TUIIBI U CTEIIEHb YMEHHE PEaIn30BaTh UX B nabopaTo
BO3JICHCTBUS XUMUYECKUX 71ab0paTOPHBIX U PHBIM
MPEANPUATHI Ha OKPYKAIOIIYIO CPENly; | TEXHOJOTUYECKUX YCIOBUAX pabotam

mpaBuia paboThl Ha 000PYAOBAHUU U
TEXHUKU 0€30MaCHOCTH




3HaTh: 000pYIOBaHUE U TPOTPAMMBbI I1K-2 BiiageHreM HaBbIKaMU Otuér no
MpeHa3HauYeHHbIE JJI TPOBEICHUS MCIIOJIb30BAaHUsI COBPEMEHHOM | 1abopato
CHUHTE3a U UCCIIEI0BAHUE PA3IUUYHbBIX anmnaparypsl Py IPOBEACHUN | pHOU
®X CBOWCTB BEIIECTB. HaY4YHBIX MCCJICOBaHUI pabore
OcCHOBHbIE OHATHUS ¥ 3aKOHBI XUMHUHU [1K-3 BnageHuem cuctemoit Otuér no
dbyHIaMEHTATBHBIX nabopato
XUMUYECKUX NIOHATUHI U pHOHI
METOJIOJIOTUYECKUX aCIIeKTOB | paboTe
XUMHH, (POPMAMU U METOJAMH
HAy4YHOTO MO3HAHUS
3HaTh: OCHOBHBIE 3akoHbl xumuu u | [1K-4 CIOCOOHOCTBIO | TECTHI
CMEXKHBIX HayK MPUMEHSITh ocHOBHBIE | OTYET 1O
€CTECTBEHHOHAYYHbIC 3aKOHBI | J1abopaTo
npu 00CYXJIEHUU TOJYyYEHHBIX | PHON
pe3yJIbTaTOB pabote
3HaTh: TeopeTuiecKue HpusnKo- [1K-8 BnameHueM OCHOBHBIMU | AOMYCKHU
XUMHYECKHE 3aKOHOMEPHOCTH THITOBBIX | XUMUYCCKUMH, (DHU3MUECKUMH | K
MIPOLIECCOB XUMUYECKOU TEXHOIOTHH, M TEXHUYECKHMMH acHeKTaMu | J1abopato
00IIHe MPUHITUIIBI Pa3pa0OTKH XUMHUKO- | XUMUIECKOTO PHBIM
TEXHOJIOTUYECKHX MPOIECCOB Ha MPOMBIIIJICHHOTO pabotam
OCHOBE CUCTEMHOTI'0 IIOJIX0/1a C IIPOM3BOJICTBA €  Y4YETOM
WCIOJIb30BAaHUEM TEXHOJIOTUYECKUX U CBIPBEBBIX M JHEPreTHUYECKHUX
SKOHOMMYECKUX KPUTEPUEB 3arpar
MIPOU3BOJICTBA
BBINOJIHATH CTaHIAPTHBIE ACHCTBUS OIIK-1 cnocoOHOCTBIO
yMEHUs (xnaccudukaius BemecTs, BOCIIPUHUMATh, Pa3BUBaTh U Otuér no
COCTaBJIEHHE CXEM IIPOLIECCOB, UCIOJIb30BaTh TEOPETHUECKUE | JabopaTo
CHUCTEMAaTH3alMsl JaHHBIX U T.I1.) € OCHOBBI TPAJAUITMOHHBIX U pHO#I
Y4ETOM OCHOBHBIX MOHSATHI U 00X HOBBIX pa3/IeJIOB XUMHH NIPU pabote
3aKOHOMEPHOCTEH, (POPMYITHUPYEMBIX B | PEIICHUH MPO(EeCCHOHATBLHBIX
pamkax 0a30BbIX XUMHYECKHUX 3a1a4
JUCITUTUTIH
peliaTh TUIOBBIE Y4eOHbIE 331a4U 110
OCHOBHBIM (0a30BbIM) XUMUYECKUM
JTUCIUILTHHAM
MPOBOJIUTH MPOCTHIE XUMUYECKHE OIIK-2 BnageHnemM HaBBIKAMH | JIOITYCKHU
OMBITHI IO MPEJIATAEMbIM METOIUKAM | XUMUYECKOTO IKCIIEPUMEHTa, | K
CHHTETUYECKUMH U nmabopato
aHATUTUYECKUMU METOAaMH PHBIM
MOJIYyYEHUS U UCCIIEOBAHUS pabotam
XUMHUYECKUX BEIIECTB U
peakuui
YMeTb: MOJab30BATHCS MEYATHBIMU U OIIK-5 criocoGHOCTBIO K JIOITYCKHU
ANEKTPOHHBIMU UCTOYHUKAMU MOMCKY, 00pabOTKe, aHATU3Y K
nH(MOPMALIUY TTO XUMUHI Hay4yHOU MH(pOpMaK U nmaboparo
(GhOopMyITUPOBKE HA UX OCHOBE | PHBIM
BBIBOJIOB U MPEJJIOKEHUN pabotam
paboTtam)
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VYMeTh:

OIIK-6 BnameHuneM HOpMaMu

OTtuét 110

HCTIOB30BATh TEXHUYECKUE CPEICTBA TEXHHUKH OE30I1aCHOCTH naboparo
M3MEPEHHs] OCHOBHBIX IAPAMETPOB YMCHHE pean3oBaTh nX B pHOH
71a00paTOPHBIX pabore
TEXHOJIOTMYECKOTr0 Ipouecca
TEXHOJIOTHYECKUX YCIOBUSIX
YMeThb: NPOBOAUTH KCIEPUMEHT Ha I1K-2 BiiajeHreM HaBbIKaMU JIOIIYCKH
HayYHOM 000PYJOBaHUU, TPOBOJAUTD UCIIOJIb30BAaHUs COBPEMEHHOM | K
00paboTKy pe3yabTaTOB M U3MEPEHUH C | amlmaparypsl IpU MPOBEACHUHU | J1abopaTo
HCII0JIb30BAaHUEM Hay4HbIX MCCIIEIOBAaHUN PHBIM
CHEIUATU3UPOBAHHBIX KOMITBIOTEPHBIX paboram
MIpOrpamm.
[IpuMeHATh OCHOBHBIE 3aKOHBI XUMUU I1K-3 BmageHNEM CHCTEMOM OTtuéT 110
(byHIaMEeHTaIBHBIX nabopato
XUMHUYECKUX ITOHATUU U pHOM
METOAOJIOTUYECKHX aclleKTOB | pabote
XUMHH, (POPMaMU U METOAAMHU
HAY4YHOTO MMO3HAHUS
YMeTb: NPUMEHSITh OCHOBHBIE I1K-4 CMOCOOHOCTBIO | ONYCKU
€CTECTBEHHOHAYYHBIE 3aKOHBI U HPUMCHATD OCHOBHBIC | K
3aKOHOMEpHOCTH Pa3BHTHS €CTeCTBEHHOHAY4YHBIE 3aKOHHI | labopaTo
. pu 0OCYXKJICHUH TOJYYEHHBIX | PHBIM
XUMHUYECKON HAyKH MPHU aHaAJIN3e
pe3yabTaTOB pabotam
MOJIYYEHHBIX PE3YJIbTATOB
YMeTh: NpUMEHSTh OCHOBHBIE [1K-8 BnageHreM OCHOBHBIMU | TE€CTHI
XUMUYECKUE 3aKOHBI U TIOHSATUS JIJIS XUMUYECKUMH, PU3NIESCKUMHU
pelIeHus pa3IN4HbIX CTAHIAPTHBIX 1 TEXHUYECKMMHU acCleKTaMu
TEXHOJIOTUYECKUX 3a]a4 XUMHUYECKOTO
MIPOMBILIUIEHHOTO
MIPOU3BOJICTBA C YUETOM
CBIPbEBBIX U YHEPTrEeTUUYECKUX
3arpar
Bnanerts: OIIK-1 crioco6HOCTHIO OTuér 1o
BHaHCHHH HaBBIKAMU pa6OTBI Cc yqe6H0f/’1 BOCIIPUHUMATDL, pa3BUBATH U Ha60paTO
(HaBBIKK/ JIHTepaTypoii 0 OCHOBHBIM WCIIOJIb30BaTh TEOPETUUECKUE | PHOU
OTIBIT OCHOBBI TPAAUIIMOHHBIX U pabote
XUMUYECKUM JTUCHUTLIINHAM
NesITeNbHO- HOBBIX Pa3/iesIOB XUMHUH MPU
CTH) peneHnH npopecCHOHATBHBIX

3a1a4
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0a30BbIMH HaBBIKAMU TPOBEICHUS OIIK-2 BnagenueM HaBbikamMu | OTUéT no
XUMHUYECKOT0 SKCIIEPUMEHTa U XUMHUYECKOI0 SKCIIEpUMEeHTa, | Jaboparo
oopmieHus ero pe3yabTaToB CUHTETUYECKUMHU U pHO
aHATUTUYECKUMHU METOAaMHU pabote
IIOJIyYEHUS U UCCIIEAOBAHUS
XUMHUYECKUX BEIIECTB U
peakuui
Bnaners: HaBBIKAaMU IIOMCKA U OIIK-5 cnocoOHOCTBIO K JIOIYyCKH
MEePBUYHOIN 00pabOTKH HAYIHOU U MOUCKY, 00paboTKe, aHATTU3Y K
HAYYHO-TEXHHUYECKOU MHPOpMALIUU Hay4YHOH nH(popMaruu u nabopato
(GbOopMyIUPOBKE HA UX OCHOBE | PHBIM
BBIBOZIOB U MPEII0KESHUI paboram
Bnagers HaBbIKaMu paboOTHI Ha OIIK-6 BnaszeHWeM HOpMaMHu | JOIYCKHU
XUMHUUYECKOM O60py,HOBaHI/II/I, TEXHUKHU 0€30aCHOCTH U K
NPUHIIATIAMH PAcuéTa YMEHHE peain30BaTh UX B nabopato
TEXHOJIOTUYECKHUX PEKUMOB N1abOpaTOpHAIX PDHBIM
TEXHOJIOTUYECKUX YCIOBUSIX paboram
Brnaners: ocHOBaM# pOOOMOATOTOBKH I1K-2 BmageHneEM HaBBIKAMU OTtuéT 1o
JUISL TIPOBEJICHUS PA3JIMYHBIX BUIOB HUCITIOJIB30BaHUA COBpeMeHHOﬁ Ha60paT0
(pU3MKO-XUMHYECKOTO aHAIM3A. annapaTypel Mpu NPOBEACHUN | PHOH
- HAyYHBIX HCCIEAOBaHUN pabote
Bnagers: HayaJlbHBIMU HaBBIKAMU
paboTHI CO CrIeMaTN3UPOBAHHBIM
Hay4YHbIM 000pYZOBaHUEM
Bnaners: Cuctemoit pynnamentanbubix | [1K-3 Bnagenuem cucremoit OTtuért mo
MOHATHI XUMUH. (byHIaMeHTaIbHBIX naboparo
XUMHYECKHX MTOHATUN U pHOMI
METO0JIOTMYECKHX aclleKToB | paboTe
XUMUHU, (hOpMaMHU U METOJIaMU
Hay4HOT'O MO3HAHUS
Bnagers: 0OCHOBHBIMH METOIaMU I1K-4 CIOCOOHOCTBIO | JOTTYCKHU
aHanm3a U 00paboOTKU MOTyYEHHBIX [IPUMCHATD OCHOBHBIC | K
PE3yIIBTATOB €CTECTBEHHOHAY4YHbIE 3aKOHBI | JlabopaTo
npHu 00CYX/IEHUU TONYYEHHBIX | PHBIM
pe3yIbTaTOB paboTam,
TECTBI
Branets HaBbIKaMU IPUMEHEHUS [1K-8 BiiajeHreM OCHOBHBIMU | TE€CTHI

XUMHNYCCKUX 3aKOHOB ITPHU PCIICHHUN
KOHKPCTHBIX IPOU3BOACTBCHHBIX 3a1a4

XUMHNYECKUMU, (1)I/ISI/I‘—IeCKI/IMI/I
U TEXHHUYECKUMH aCTICKTaMU
XUMHUYECKOT' O
MIPOMBIIICHHOTO
MPOM3BOJICTBA C YYETOM
CBIPHEBBIX U SHEPTETHUECKUX
3aTpar
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Obpasey bunema
Munob6pHayku Poccun

benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTEeNIbHOE YUPEXKICHHE BhICIIEr0 00pa3oBaHus

1.

2.

N

«bamkupckuil rocy1apCTBEHHBIA YHUBEPCUTET)

PakynbreT XUMHYECKUN
Kadenpa BMC u OXT

9K3AMEHAL[I/IOHHI>II71 BUJIET Ne 1
10 JUCLIUILINHE XuMHryecKast TEXHOJIOT U
CrenuanbHOCTh 04.05.01 dyunaMeHTanbHas U IPUKJIATHAS XUMUS

['unpasnuka. ['unpocratuka. [lonarue naBnenus, cpeanee napienue. [IpuHINI CTaTUKY.
JuddepeHnmnansabie ypaBHEHUST paBHOBECHS Diijiepa. AHAIIN3 U HHTETPUPOBAHUE
muddepeHIMaTbHBIX YpaBHEHUH paBHOBecus Ditnepa. OCHOBHOE ypaBHEHUE TUAPOCTATUKH,
(bu3HYECKUN CMBICT BXOSIINUX B YPABHCHHUE BEITUYHH.

Harpesaromue arenTsl, ux Ternao(usnyeckue CBONCTBA, IPEUMYIIECTBA U HEJJOCTATKH,
OrpaHUYCHUSA B UX IPUMECHECHUH.

3aBenyromuii kKadeapoit (E.1. Kynurm)

(monmucek) (®.1.0.)

Bonpocul k s3x3ameny no Kypcy «Xumuueckaa mexHonozusn
7 cemecmp

Ipeomem xumuueckoii mexunonocuu. Knaccugpurayus npoyeccos XummexHoaiocuu.
Buowt u pecypcul coipvs. KomnaekcHoe ucnonib308aHue Colpbsi.

3nauenue 600vl 6 XumMueckou npomvluiieHHocmu. Buovl npupoonvix 600. Kauecmeo 800ul.
Ipomvruinennas 6ooonoocomosxka. ObopomHoe 8000cHabI’CeHUe.
T'uopocmamuxka. Ilonamue oaenenus. Cnocobvl ewvipadxcenus oaenenus. Ilpubopvr o0ns
UMepeHuss O0asleHus: Nbe3oMempul, MAHOMempyl, BaKyymMmempwl. IIpunyun cmamuxu.
Bv1600 oughghepenyuanvuvix ypasnenuii pasnosecus Jiinepa. Ananu3 u unmezpuposauue
ouggepenyuanvrvlx  ypaeuwenuti  pasnogecuss  Junepa.  OcHOBHOe  YypaeHeHue
2UOPOCMAMUKU, PUUYECKUTE CMBLCTL BXOOAWUX 8 YPABHEHUE GETUYUH.
3axon Ilackans, e2o 6b1600 U3 OCHOBHO20 YPABHEHUS 2UOPOCMAMUKU, GOPMYIUPOBKA.
Cneocmeue uz 3akona Ilackans u npunoxcenus: ypasHumelbHvle Cmekia, 2UOpOnpeccyl.
Tuopoounamuxa. Iouamus pacxod u ckOpoCcmv OBUNCEHUSL HCUOKOCMU, UX PAZMEPHOCHb.
Hupgpepenyuanvnvie ypaenenus osudicenus unepa, ux 6v1600 HA OCHOBE HPUHYUNA
ounamuxu. Bwieoo 3axoma bBepuyinu Ha ocHO8e uHmezpupo8anusi Ou@@epeHyuanbHbix
ypasHeHui ogudicenus Junepa. Ypasnenue beprynnu ons peanbHuix dHcuoxkocmetl.
Vemanosusweecss  0guoicenue  oicuokocmu.  HepaspvleHocms — nomoka, — 6bl800
ougpepenyuanvHvlX ypasHeHul Hepa3pblHOCMU NOMOKA U UHIMEeSPUPOBAHUe.
Peoscumvr  0sudicenuss ocuokocmu u  Kpumepuii  Petinonvoca. Jlamunapnoe 08udiceHue
oHcuokocmu.  Bwipadswcenue ckopocmu 11006020 camonpou3oibHO20 npoyecca U - e2o
npumeneHue Ol pacyema CKOPOCMU — OBUNCEHUS OMOENbHbIX CNI0€8  HCUOKOCHIU.
Pacnpedenenue ckopocmeil no cevenuro nomoka npu namunapHom osudcenuu. I pagux
pacnpeoeienusi CKOpocmeli NOMOKA NpU JAMUHAPHOM U MYPOYIEHMHOM OBUINCEHUU,
CpeOHss CKOPOCMb NOMOKA.
Hzmepenue ckopocmu  08udceHUsi NOMOKA U  pacxood HCUOKOCMU € NOMOUBIO
eudpoounamuyeckux mpyod. Bulgoo ypasnenus O0na pacuema MAaxkcumanbHoU U cpeoHell
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ckopocmu nomoka. Ilpeumywecmea u Hedocmamru 3mo20 Mmemooa onpeoeieHus
CKOpOCMU NOMOKA.

Tunvr cyorcarowux ycmpoticma: mepHas ouagppaema, conno, mpyba Bemmypu. Hx
npeumywecmea u Heoocmamku. OnpedeneHue cKOpOCmuU NOMOKA C NOMOUWBIO MEPHOLL
ouaghpaemol. Bvieood ypasunenus 015 pacuema MakcuMaibHOU CKOPOCMU NOMOKA, CPEOHsIs
CKOPOCMb OBUNHCEHUSL.

l'uopomexanuueckue npoyeccwi. Tunvi HeoOHOpoOHvix cucmem. Ilepeuuciums ocHoéHbie
MemoObl paszoenenus HeoOHOpoOHvlx cucmem. QOcadxcoenue. Omcmausanue meepobix
yacmuy 6 Jicudxou cpede. Annapamypa 0ns omcmaueanus. Cunvl, Oelicmgyowue Ha
MEepoyIo 4acmuyy, Haxoo0awWyrocs 6 HeNOOBUNCHOM COCMOAHUU U NpU O8udicenuu. Bvieoo
saxona Cmokca. Bausnue ouamempa meepooi yacmuysl Ha CKOPOCHb OCANCOCHUSL.
Qunvmpayusa. Jleudxcywas cuna u conpomueieHue uibmpayuu. YpasHenue ckopocmu
punompayuu npu Ry, = const, t T = const, x = const. Yacmmuvie cayuau gurompayuu: noo
ammocgepuvimM  OagneHuem;,  NpPU  NOBLIUEHHOM  OABLeHUU,  NOO  BAKYYMOM.
Humencughuxayus ckopocmu punsmpayuu 8 4aCmMHuIX CIY4AsX.

Paszoenenue cemepocennvix cucmem 6 none yenmpooedxcnvix cui. Llenmpobesicnasn cunra u
Gaxmop paszoenenus. [Ipunyun oelicmsus yenmpugyeu urompyrouwe2o muna.

Tennogvle npoyeccwl. /leudxcywas cuna u mpu 31eMeHmMapHulx cnocoda pacnpocmpaHnerus
menna. Tennogvle 6anancvl. OchogHoe ypasHeHue menionepeoayu. DusuyecKuti cmwvici
obwezo koaghguyuenma mennonepeoayu. Tennonepeoaua uepes NIOCKYHO CMEHKY Npu
NOCMOSIHHOU memnepamype 000ux menioHocumenell. Bvlieod ypasnenus, ceasyroue2o
koapuyuenm «K» ¢ koagpguyuenmamu «ony, «oy», «A». 3navenue «K» 6 uacmuuvix
cayuasx menjaonepedayu, Ko20a: a) A >>o; A >> ; 60) A>> o A>> ap; aq >> .
Hacepesarowue acenmul, ux mennogusuneckue ceolicmaa, npeumyuyecmsea u HedoCmamku.
Oxnadicoarowue azenmul, ux menioguuyecKue ceoUCmaa, npeumyuecmsd u HedOCmamKu.
Tennoobmennuku, ux munvl, ycmpoucmeo, npeumyuecmeéa u Heoocmamxu. Cnocobwi
KOMNEHCAyUUu HepasHOMEPHO20 PACUWUPEHUs MPYOHO20 U  MeNCMPYOHO20 NPOCMPAHCMEd
KOACYXOMPYOHbBIX Menio00MeHHUKOB.

Maccoobmennvle npoyeccwi, ux euovl. Ilpasuno gasz ['uboca. Dazosoe pasnosecue u TuHUU
paesnogecusi. MamepuanvHulil 6anaHc u ypagueHue pabdouell TUHUU GepXHell U HUNCHel
yacmu annapama, pabomaioweco npu npomusomore gaz. Jeudxcywas cuia
MACCOOOMEHHBIX NPOYECCO8 U HANPAsieHue NepeHoca seujecmsa u3 ghasvl 6 gazy.
Ilepezonxa scuoxkocmeti, eé cywnocmo. Ilpocmas nepezonka, onpedenenue. Pagnosecue
medncoy ¢hazamu. Ilepeconka OUHApHOU cmecu Ha Oouazpamme: meMmnepamypa - cocmas
napa — cocmae - HCUOKOCMU U HA Oudzpamme: COCMA8 HCUOKOCMU - COCMA8 napa.
Heoocmamku npocmoui nepeeonxu. Ilepeconka noo 6akyymom, ¢ B0OSHbIM NAPOM, C
UHEPMHBIM 2A30M, KAKUe YCII08UsL NPU IMOM USMEHSIOMCSL.

Pexmugurxayua.  Cxoocmea u  pazwuuua ¢ npocmoti  nepeconkou.Cyunocmeo
pexmugpuxkayuu. I[lpunyunuanvhas cxema YCMAHOBKU peKMuUGUKAyuyu HenpepvleHoco
Oeticmeus. (OcHOBHble NOMOKU, mepMuHonoeus. Mamepuanvhvlii 0OanaHC  KOJOHHbL
pexmugukayuu u 6vl600 ypasHeHUs pabouel NUHUU VKpenisiowelu u ucuepnvliéaouel
uacmu KOJI0HHbL Henpepbleno2o oeticmsus. Ilocmpoenue padoyux 1unull Ha ouazpamme «y-
X» U epaguueckuti Memoo HAXOHCOeHUe YUCIad MeopemudecKkux mapenox KOAOHHbL.
Dneamosoe uucno. Pacuem Munumanvbho2o u paboyvezo (hneemosoeo yucia.

Kononna pexmugpuxayuu nepuoouuecrkoco oeticmsus. Pesxcumvl pabomsl KoIOHHbL: a) npu
NOCMOAHHOM (hiecmMo8oM vucie; 6) npu NOCMOAHHOM cocmage OUCMUNIAMA.

Yempoiicmseo  paznuunbix munoe KOJNOHH: HACAOOYHBIX, MApeIbyamvlx (CUmMuamoco,
KOINAUK08020 U Klanaunozo muna). llpeumywecmea u He0OCMamru paziuyHblX MUnos
KOJIOHH.

8 cemecmp
1. Qusuxo-xumuueckue 3axonomepHocmu 8 Xumuyeckou mexuonrozuu. OcHoHble noxazamenu

XUMUKO-TNEXHONIO02UYECKO20 NpoYecca: CmeneHb Npespaujenusl, CeleKmueHoCmy, 6blxo0
npooykma — Ha — NpOnywjeHHwoe,  pasiodxcennoe  cvipve.  (C6A36  MexwcOy  HUMU.

28



10.

11.

IIpoussooumenvHocms U UHMEHCUBHOCTb. DOPMYIUPOBKA OCHOBHOU 3A0AYU XUMUYUECKOU
MEeXHONI0UU.

Paenosecue 6 mexnonocuueckux npoyeccax. Paccmompenue enusnus ycnosuil npogeoenus
peakyuu Ha pasHogecue HA Ka4eCMEEHHOM YposHe Ha OcHoge npunyuna Jle-Illamenve.
Paccmompenue enusanus ycnosuil peakyuu Ha pasHogecue HA KOJIUYECMBEHHOM YPOBHE.
Koncmanma pasnosecus. Hzobapa Banm-I'ogpga.

Kunemuxa 6 xumuueckou mexnonocuu. Ypasnenue cropocmu peaxyuu. Daxmopul,
onpeodenauwue CKOPOCMU 2OMO2SEHHO U 2eMepO2eHHO npomekarnwux peakyui. Ponb
KOHYEHmMpayuu peazeHmos, memnepamypol, 0aeieHus, 0OHOGIeHUsI NOBEPXHOCTIU KOHMAKMA
peacupyrowux @az u Opysux @OUIUKO-XUMUYECKUX (HaKmopos Ha meyeHue XUMUKO-
mexHo02uuecko2o npoyecca. Texnonrocuueckue npuemvl YCKOpeHUsi peaxyuil.

Kamanuz.  Tunvt  kowmaxmueix — peakxmopos.  OcHOGHble — CMAOuu  2emepoceHHO-
Kamanumuyeckux  npoyeccos. OchosHble  DKCNIyamayuoHnHvle  mpebosauus K
Kamanuzamopam.

Xumuueckue peakmopuol. Knaccugurayusi u xapaxmepucmuxka npoMblUIeHHLIX Peakmopos u
OCHOBHble mMpeO08aHUs, NpeovasiseMble K HUM. Peakmopvi ¢ pasiuunbiMu pexrcumamu
OBUIICEHUsL: PEaKmop NepuoOUecKo20 U HEeNnpepbl8HO20 OeliCmeUs, PeaKmopbl UOedlbHO2O
CMeweHUs: U NOIHO20 8blmecHeHus. Peakmopbl ¢ pasniuuHblm meniogbim pescumom.

Cxemvl npoussoocmea. OnepayuonHas u MmexHoI02UYecKas cxembl NPouU3800Cmad, OMKPbIMdsL
U YUPKYIAYUOHHAA cXeMbl. Y Cl06Hble 0003HAUEHUS annapamos u MAuuH.

3nauenue azoma 6 sxcusoii npupooe. Ilpobremvl uxcayuu ammocgeprozo azoma: 0y20801i
Memoo, Yuanamuouvii memoo. Ilonyuenue azoma u Kuciopooa pazoeieHuem 6030yXd.
Tonyuenue u oyucmra azomogoo00pPOOHOU CMeCU.

Teopemuueckue ocHosbl cunmesza ammuaxa. Tepmoxumuieckoe ypagHeHue peaKxyuu cuHmesa
ammuaxa. OCHOBHAs 3A0a4a XUMUYECKOU MmexHoIo2uu. TepMoOuHamuka Ha KauecmeeHHOM
yposnue. Ilpunyun Jle-Lllamenve. Tepmoounamuxa Ha KoauuecmeeHHom YpoeHe. H3o0bapa
Banm-TI'oghgha. Brusnue memnepamypol, 0asienuss, 4ucCmomsl a30mo8000POOHOU cMeCU Ha
pasnosecue. Kunemuxa, ¢hopmanvhoe ypasueHue CKOpocmu peakyuu 6 OmMCYmcmeue
Kamanuzamopa, CyMMapuwlil NOpsi0ooK no peazenmam. Mcmunnas Kunemuka 6 npucymcmeuu
Kamanuzamopa, nops0oKk no peazenmam. Buvlibop ycnosuil peakyuu ucxoos uz mpebosanuil
MEPMOOUHAMUKY U KUHEMUKU U annapama 0s nposedenusi peakyuu. Cxema npouzeoocmaa.
Buvixoo ammuarxa om meopemuuecku 603modcrno2o: nouemy on omaudaemcs om 100% - nozo.
Buowr azsomnoui kuciomul, eé npumenenue. Quzuueckue u xumuveckue ceoticmea. Cnocoowi
NOIYYeHUsL KOHYEHMPUPOBAHHOU A30MHOU KUCIOMbI.

Ilepsas cmaodus npoyecca noayueHusi pazdasieHHOU A30MHOU KUCIOMbL: OKUCIEHUe AMMUAKA.
Pasnvie nanpasnenus npomexanus peaxyuu, mepmoxumus. Tepmoounamuxa.Kunemuka.
Dopmanvhoe ypasHeHue cKopocmu peakyuu, CyMMApHulil Nopsiook no peazenmam. Mcmunnas
KUHemuKa 8 MpUucymcmeuu Kamaiuzamopd, CYMMApHelll NOps0oK no peazenmam. Auanus
UCMUHHO20 KUHemuyeckoeo ypaenenus. Peaxmop oxucnenus. Kamanuzamopwvl. Tun
peakmopa: aouabamuyeckuti — U30mepmMuieckull, 6blMecHeHUs — cCMeueHus;, nepuooUdecKull
— HenpepvigHbIUL. Bmopas cmaodus: okucnenue okucu azoma 00 08yokucu. TepmoounHamuxa
Kkayecmeenno. Cnocoowvl cmewenus pagnosecus. TepmMoOUHAMUKa OKUCIEeHUsI OKUCU A30Ma 00
08YOKUCU HA KOIUuuecmeeHHoM yposHe. Kumemuka, mexanmuzm. Ananuz Kunemuueckozo
ypaesuenus. Tlouemy npu cuudicenuu memnepamypol om +10°C 0o -130°C ckopocms peaxyuu
nosvluaemes, a npu cHudxiceruu memnepamypvl om -130°C oo -150°C cxopocmv peaxyuu
nonuscaemesa? ITpemvsi cmaous: abcopbyus 08yoxkucu azoma 600ou. Ilouemy npu
ammocgheprom oasnenuu nonyuaemces pasdasnennas HNO3z? Cxema nonyuenus pazbagnentou
asomuoul kuciomsl. Ilouemy cxema omxpoimasi, 6e3 peyupkyisayuu?

Qusuueckue u xumuueckue ceolicmea cepHou kuciomol. [louemy moeapHvle copma cepHoll
KUCTIOMbL  co0epaicam OCHO8Ho20 eeujecmea 76,5%; 92,5%, 98,5%,; H>SO4? Obnracmu
NpUMeHEeHUs. CepHOU Kuciomvl. Buosl cuipbs 018 npouzso0cmea cepHoll KUCIOmMbl, UX
npeumyujecmea u HeOoCmamxku.
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Humposuwiii cnocob6 nonyuenuss cepuoul xuciomwl. Ypasnenus peaxyuil. Annapamypuoe
ogopmnenue.

Konmaxkmmuwuii cnocob nonyuenusi cepnotl kuciomoi. Qooxxcue cepHo2o Koaweoanda. Ypasnenus
peakyuu no cmaouam. Tepmoxumus. Kunemuxa. Cnocodvl unmencugpurayuu obrcuea. Tunvl
neveu obocuea, ux npeumywecmea u Hedocmamku. OKucieHue O08YOKUCU  cepbl.
Tepmoxumuueckoe ypasHenue peakyuu. Tepmoounamuxka xauecmeenno. Ilpunyun Jle-
Ulamenve. Tepmoounamuxa xonuwecmeenno. Kunemuka ghopmanvuas, cymmapmusiii nopsaoox
no peazenmam. McmunHuas Kunemuxka 6 Npucymcmeuu Kamanuzamopd, CYMMapHblil nopsio0oK
no peazenmam. Cocmas kamanuzamopa. AHaIU3 UCMUHHO20 KUHEMU4ecko20 ypaereHus. Tun
Peakmopa OKUCAeHUs: aouadamudeckuti. — U30MepMUYecKull, BblMeCHeHUs — CMeUleHUsl,
Henpepulgublll — nepuooudeckuu.Abcopoyua cepnozo aneudpuoa 98,3%-noui  cepHol
kucnomou.  Ilouemy 6  Kauecmge  abcopbenma  HeNb3sl — UCNONL30BAMbL  MeHee
KOHYEeHmMpUpo8anHyro xuciomy uiu 600y? Cxema npou3goocmaa.

OcHosHble 6U0bl Cbipbs 01 HEPMEXUMUYECKO20 U OpPeaHUuYecKoeo cunmesda. Xumuueckast
nepepabomka monausa. I asupuxayus monnusa. [uopupoearue (odxcudxicenue) meépooco
monauga. Koxcosanue kamennozo yens.

Ilepepabomka Hegpmu. Onemenmuvlll U 2pYNNOBOU  XUMUYECKUL cocmas Heghmell.
@pakyuonnvii cocmas Hegpmeu. Iloocomoska Hegpmu « nepepabomrke. Ilepeuunas
nepepabomka  Hepmu.  Yemanoska — DJIOV-ABT.  Dxcnmyamayuouusie — c8olicmed
Heghmenpooykmos. [{lemonayuounas cmoukocmy, OKMaHo080e YUCILO.

TEOPETUYECKHE OCHOBbHlI U TEXHOJIOITHA TEPMUYECKHUX I[IPOLJECCOB
IIEPEPAFOTKHU HE®TAHOI'O ChIPhA. Tepmuueckuil kpexkune He@hmsuvix @dpaxyuil.
Haznauenue, coipve. Xumuueckue ocHosvl npoyecca. Peaxyuu ocnosnbix — 2pynn
y2ne6o00po0os. Mexanuzm mepmuyeckozo kpekunea napagunos. Teopus Patica na npumepe
Kpekunea H-oymana. OcHogHble NpodyKmel mepmuiecko2o kpekunea. OcHosHas annapamypa,
MEexXHON02UYeCcKas cxema.

Koxcosanue negpmenpooykmos. Tunvi ycmano8oK KoKcO8auus, HaA3HaueHue. YcmaHosKka
HEenpepuvleHo20 KOHMAKMHO20 KOKCOBAHUS.

OcHo8bl nUpoaU3a: HA3HAYeHUue npoyecca, Cbipbé, yelegble NPOOYKMbl, OCHOBHbIE NAPAMEmMpPbl
npoyecca.

Kamanumuueckuii kpexune Hegpmsauvix ppaxyuil. Hasnauenue. Peaxyuu ocHoeHbix epynn
V271e8000p0008, NepsudHble U 8MOopuyHble peakyuu. MOoHHbIl MexaHusm Kamaniumuiecko2o
kpekunea. Kamanuzamopwl. Culpve, 0CHOBHble npodykmwul Kpexkunea. bnox peaxmop-
pezcenepamop ¢ OBUINCYWUMCA  WAPUKOBLIM KAMAIUAMOPOM U C «KUNAWUM  CTLOeM»
kamanuzamopa. [lpunyunuanvuas cxema Kamaiumuiecko20 KpeKuHea ¢ «KUNAWUM Cloem»
Kamanuzamopa. Bwixoo 6en3una agmomoounbHo2o, asuayuoHHO20.

Ilpoyeccor Oecudpuposanus u euopuposanus. [lecuopupoeanue n-o6ymana. OcHO8HAA U
nobounvle peaxyuu. Popmyrupoéka OCHOBHOU 3a0a4U XUMUYECKOU MmexHonocuu. Auanusz
ocobenHocmell MePMOOUHAMUKU PeaKyuu HA KA4eCmEeHHOM U KOAUYECMBEHHOM YPOGHe.
Kunemuxa npoyecca. Buvibop peaxmopa, npuemsvl noosooa menia 6 30H)Y peaKyuu.
Heobxo0umocmv  npumenenuss peakyuoHHO20 YCMPOUCMBA HENpepbleHO20 Oelcmeus U
UCNONb306aAHUE MEXHUKU  «Kunawe2o closy kamanusamopa. Paboma peakyuonmo-
pezernepayuonnozo 6Onoka. Ilpobrema pazoenenus KOHMAKMHO20 2a3d, 6bIXOOAUE20 U3
peakmopa. Cocmasnenue mexHoio2u4eckol cxemvl npouzsoocmea. OcHogHble nokasamenu
npoyecca: 8bix00 Ha NPONYUJEHHOEe U PA3NONCEHHOE CHIPBE.

21. Jleecuopuposarnue n-o6ymunena 00 ousununa. Tepmoxumuyeckoe ypasnenue. Tepmoounamuxa

Ha KauecmeeHHOM U KoauuecmeeHHom yposHe. Kunemuxa. Ocnoenas u nobounvie peaxkyuu,
cnocobvl nooasnenuss nooounvix peakyuti. Cnocobvl yeeruyeHus CKOpOCMU OCHOBHOU
peakyuu. Ilpobnema paszoenenuss KOHMAKMHO20 2a3d, BbIXOOAWE20 U3 peakmopad.
Annapamypnoe ogopmnenue npoyecca. Texnonoeuueckas cxema npouz800Ccmed, OCHOBHbLE
noKkasamenu npoyecca: 8bix00 Ha NPONYUJEHHOEe U PA3NI0HCEHHOE CbIPbE.

22. Jlecuopuposanue yukiocekcana. OcobeHnocmu 0e2udpuposanuss 6-ujleHHbIX YUKIAHO8, U UX

omauuue om decuopuposanus napaguros. Ilouemy npu npogedeHuu peaxyuu 6 npucymcmeuu
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memannos Ni, Pt 6 nmpooykmax peaxyuu omcymcmeyrom yukio2ekcen u YuKIO2eKCAOUEH.:
mepmMoouHamuieckoe u Kunemuieckoe oovsacuenue s¢pgpexma. Mexanusm decuopuposanus Ha
Pt.  Ilpumenenue  OecuOpoceHU3AYUOHHO2O — KAMAIU3A — WECTUYIEHHbIX — YUKIO8 8
NPOMBLULEHHOCMU U 8 1Aa00PAMOPHOT NPAKMUKE.

Teopemuueckue ochosvbl Kamanumuieckozo pugopmunea. Haznauenue, coipvé pugopmunea.
Llenesvle npooykmei, ux xapaxmepucmuxa. Xumusm U mMepMOOUHAMUKA Npoyeccd.
Kamanuzamopor  pugopmunea u mexanusm ux xamanumudeckozo Oeticmeusi. OCHOBb
ynpasneHus npoyeccom. Ilpomvluunennvle yCmanosKu Kamaiumuyecko2o pugopmunea
Tonyyenue ousununa uz smunosoco cnupma. Llenouxka ocnoguvix npespawenuil. Ilobounvle
peakyuu. Jlumumupyiowas cmaous OCHOBHOU Yenouku npespawjerull. Jlecuopuposanue
cnupma. OchosHas 3a0aua XxummexHonocuu. TepmMoOUHaAMUKA KA4eCMBEeHHO20 HA OCHO8e
npunyuna Jle-ILllamenve, Kkonuuecmeennoco. Kunemuxa npoyecca, nymu yeeauyeHus:
ckopocmu npespawerus. Hackonvko Heobxooumo ouuwjams 6038pAmMHbIL CRUPM OM 80ObL,
OUdIMUN06020 3Pupa u YKCycHoz2o anvoezuda. Bvlioop peaxyuonnoco ycmpoticmea. Cxema
npoussoocmea. [loxkazamenu npoyecca.

IIpoyeccevl okucnenus. 3nauenue peakyuii OKUCLEHUS 8 OCHOBHOM OP2AHUYECKOM CUHMe3e.
Peaxyuu nonnoeo u nenonnozo oxucnenus. Kiaccuguxayus peaxyuii HenoiHo2o OKUCIeHUs.
Honyuenue enona KymoarvHoim memooom. Okucnenue Kymona. Mexanusm peaxyuu.
Aemooxucnenue, uHuyuuposanHoe oxucienue. Kumemuxa npoyecca. Cnocobvl yeenuueHus
ckopocmu peakyuu. Tpebosanus Kk uucmome Kymona. Tun annapama 0nst npogeodeHus peaxyuu
oxucnenus kymona. Kuciomuoe pacwennenue cuoponepexucu Kymond, MexXaHusm, KUHEMUKd
peakyuu. Peaxyuonnoe ycmpoiicmeo, cnoco6 omeoda menia U3 30HbL  peaKyuu.
Texnonocuueckas cxema NOJAYYeHUs aAyemoHa U  (DEHOAA  KYMOIbHLIM — CHOCOOOM.
Ipeumywecmea nonyuenus genona KyMOIbHbIM MemMoOOM NO CPABHEHUIO C CYIbHOHAMHBIM
memooom. Cnocobwvi nonyuenus ¢heHona u ux HedoCmamku.

Ilpoyeccvr amepugpuxayuu, eudponuza, euopamayuu, oecuopamayuu. llpsamvas eudpamayus
omunena. Tepmoxumus. TepmoOunamuxa KauecmeeHHo, KOIUYeCmseeHHo. Boipazums monbHble
001U UCXOOHBIX PeA2eHMO8 U NPOOYKMbL Peakyuu 4epe3 00HO HeU3BeCMHOe X, U CE:A3AMb X, C
oasnenuem 6 cucmeme. Kunemurxa u mexanusm peaxyuu. Cnocobvl ysenudenus cKOpocmu
peakyuu annapamypHoe oghopmnenue peakyuu. I[lpunyunuanvhas cxema npou3B00CmMaa.
Omnuuue 6 cocmage mexnHuueckoeo cnupma u cnupma pekmugpuxama. Cnocobvl ouucmku
mexHuyeckozo cnupma. Cpaenenue Memooo8 NPIMOU U CEPHOKUCIOMHOU 2uopamayuu
SmuieHa.

Cunmesvl u3 okucu yenepooa u 6000pooa. Hanpasnenus peaxyuu, npoMvlUIEHHOE
npumernenue. Cunmes memanona. Tepmoxumusa. TepmoouHamuxa KauecmeeHHO U
konuuyecmeenno. Kunemuxa. DopmanvhHoe ypasHeHue CKOPOCMU peakyuu, CYMMApPHbILL
nopsi0ox  no peazenmam. Hcmunnas —Kunemuka 8 HPUCYMCMBUU — KAMAIU3AMOPA.
Jlumumupyrowas cmaousa npoyecca. Ilymu yeeruuenus ckopocmu peaxyuu. Bwvioop
PeaxkyuonHo2o ycmpoucmea O0as npogedeHus peakyuu. Cxema npouzsoocmeda. Bvixoo
MEMAHONA HA PA3TIOHCEHHOE CbIPbE

Kputepuu ouenku (B 6ayax):
- 25-30 6anmioB BBICTABISIETCS CTYACHTY, €CIHM CTYJIEHT Jajl MOJIHbIEe, pa3BEepHYThIE OTBETHI Ha

BCE TEOPETHUECKHUE BOIPOCHI OMIIEeTa, MPOIEMOHCTPUPOBAJ 3HAHUE (PYHKIIMOHAIBHBIX BO3MOXHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHSTh TEOPETUUECKUE 3HAHUS NIPH BBIIOJHEHUU
npakTHdeckux 3agaHuil. CTyaeHT 0e3 3aTpyJHEHUN OTBETWUJ Ha BCE JOIOJIHUTEIbHBIE BOIMPOCHI.
[IpakTHyeckas 4acTh paOOTHI BBIIIOJHEHA TOJHOCTHIO 0€3 HETOYHOCTEN U OIIHOO0K;

- 17-24 GannoB BBICTABIIACTCS CTYICHTY, €CIH CTYACHT PAacKpblUl B OCHOBHOM TEOPETUYECKHE

BOIIPOCHI, OJHAKO AOMYHICHBI HCTOYHOCTU B ONPCACICHUU OCHOBHBIX MMOHSTHUH. HpI/I OTBCTC Ha
AOIIOJTHHUTEIIBHBIC BOITPOCHI OOMYUICHBI HEOOJIbIIIE HETOUYHOCTH. HpI/I BBITTIOJTHCHUHN HpaKTI/I'-IeCKOI\/'I
qacTHu pa60TBI AONYIICHBI HCCYIIECCTBCHHBIC OI_HI/IGKI/I;

- 10-16 GamioB BBICTABISAETCS CTYICHTY, ©CIH TPH OTBETE HA TEOPETHYCCKHE BOMPOCHI

CTYACHTOM JOMYHICHO HCCKOJBKO CYIICCTBCHHBIX OIIMOOK B TOJIKOBAHHHM OCHOBHBIX IOHSATHIA.
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Jlornka 1 MOJHOTA OTBETA CTPANAIOT 3aMETHBIMH M3bSHAMU. 3aMETHBI IPOOEIHI B 3HAHUM OCHOBHBIX
MeTOoA0B. TeopeTnueckrue BOMPOCHI B IEJIOM HM3JIOKEHBI JOCTATOYHO, HO C MPOITYyCKaMH MaTrepuaa.
HmeroTcsi mpUHIMNHMATBHBIE OUIMOKM B JIOTUKE ITOCTPOCHUS OTBETa Ha Borpoc. CTyJeHT HE peru
3aJjauy WIKA IPU PEUICHNUH JOMYIIEHbI TPyObIe OIIHOKHM;

- 1-10 OawioB BBICTABIACTCS CTYACHTY, €CIM OTBET HAa TEOPETHYECKHE BOIPOCHI
CBHJICTEJILCTBYET O HEMOHMMAHUM M KpaiiHe HEMOJHOM 3HAaHUM OCHOBHBIX IMOHSTHH M METOJIOB.
OOHapyXHBaeTCcs OTCYTCTBHE HABBHIKOB IPUMCHEHUS TEOPETUYECKUX 3HAHWN TPH BBIIOJIHECHUU
NpaKTUYeCKHX 3a7aHuil. CTyIeHT HE CMOT OTBETUTH HU Ha OJIMH JIOTIOJHUTEIbHBIN BOIIPOC.

Bomnpocekl Kk 1onyckam K J1a00paTopHbIM padoTraM (MpumMepbi)
7 cemecTp
JlaGopaTtophnas padora Nel «I'pamyupoBka peoMeTpar

1. 'mapasnuka. I'mapocratuka. [Tousrue naBnenus. [Ipunnun cratuku. uddepennnanbubie
ypaBHEHHUsI paBHOBeCHsI Diliiepa Ha OCHOBE IPUHLINIIA CTaTUKU. OCHOBHOE YpaBHEHUE THIPOCTAaTHKH,
(bu3n4ecKuil CMBICI BXOASIIUX B HETO BEIMYUH.

2. 3axoH [lackans. [lpunuun coobmaronuxcs cocynos. [Ipumenenue 3akona [lackans u
CJIECTBUS U3 HETO: MAaHOMETPBI, IbE30METPBI, BOJIOMEPHBIE CTEKIA. ['uaponpeccsl.

3. 'mpponunamuka. [IoHATUS pacxoj U CKOPOCTh JABMIKEHUS KHUIAKOCTH, UX Pa3MEPHOCTb.
Juddepenunanbuble ypaBHEeHUS ABIOKEeHUS Diliepa. BeiBoa 3akoHa bepHysin Ha ocHOBe
MHTETpUPOBaHUS MU PEepeHINATBFHBIX YPaBHEHHUNA ABIKEHUS Ditnepa. Ou3ndeckuid CMbICIT
BXOJAIIMX B ypaBHEHUE bepHyIun BelIUUnH. Y paBHEHUE CIUIOIHOCTH CTPYH. Y paBHeHue bepHymm
JUI peasIbHbIX KHUJIKOCTEH.

5. Pexumbl ABM>KEHUS KUAKOCTU U KpuTepuil PeiiHonbaca. JlaMuHapHOe IBM)KEHUE XKUIKOCTH.
Bripakenne cKopoCcTH Jr000T0 caMONIPOU3BOIBHOTO MPOIECCa U €r0 MPUMEHEHHE /IS pacueTa
CKOPOCTH JIBUYKEHUS OTACIBHBIX CJIOEB )KUIKOCTH. Pacripenenenne ckopocTel o Ce4eHUIO TOTOKa
IpH JJaMUHapHOM JiBWKeHuu. ['paduk pactpenenenust ckopoctell OTOKa IpU JaMUHAPHOM U
TypOYJIEHTHOM JIBUKEHHH, CPE/IHSASL CKOPOCTh MOTOKA.

6. I3MepeHne CKopoCTH ABMXKEHHUS MTOTOKA U PacXo/1a >KUIKOCTH ¢ TOMOUIbIO
THJIpOAMHAMHUYECKUX TpyO. BpIBOA ypaBHEHMS /U1 pacueTa MaKCUMAJIbHOM U CpeHel CKOPOCTH
notoka. [Ipenmy1iecTBa 1 HEAOCTATKU 3TOTO METOJIa OIPENIETIEHHSI CKOPOCTHU MOTOKA.

7. Tumel cyxaroImux ycTpoUcTB: MepHas quadparma, comio, Tpyda Benrypu. Onpenenenue
Haropa /1o ¥ MocJe Cy’Karollero ycTpoiucTBa ¢ noMolipto nudpmanomerpa. OnpeaeneHue CKopocTu
MIOTOKA C MOMOILBIO MepHOU AuadparMel. BeIBoa ypaBHEHU U1 pacyeTa MaKCUMaJIbHON CKOPOCTH
MOTOKA, CPEIHSS CKOPOCTh IBMKeHUS. [IpenMyiiiecTBa 1 HEIOCTATKU OTAEIBHBIX CYXKAIOIMINX
YCTPOMCTB.

8. PorameTp — npubop ¢ MOCTOSHHBIM NepenaaoM aasieHus. [IpuHuun aelictBusa poramerpa,
CHJIBI, IEMCTBYIOIIME Ha MOIUIaBOK, YCIOBUE paBHOBecUs. M3MepeHne pacxona ®UAKOCTH WM ras3a C
MIOMOMIBIO poTamMeTpa. BiusiHue pacxosia ®UAKOCTH Ha Nepenaj JUHAMUYECKOTo Haropa B
poTameTpe.

JlaGopatopHas pabota Ne 2 «TenoBble MPOLECCH»

1. TemooOmeH. JIBrxymias cuia TerioooMena. TemnepaTypHblil rpajguent. TemioBsie
OaJaHCHI.

2. OcHOBHOE ypaBHeHHUE Teronepenaun. Puzndeckuit cMbIc ob1ero koddduiuenra
teronepenadn. Kosapduunent remnooraauu. Temnnonepenaya yepes mIOCKYI0 METAUIMYECKYIO
CTEHKY TP IIOCTOSIHHOM TeMIIepaType TEIUIOHOCUTENEH. BbIBOA ypaBHEHHUS, CBA3YIOLETO
kod(urment Ternonepeaaun K ¢ kodgduimmenTaMmu TeIooTnauu oy, 0. 3HaYeHUE K03 uimeHTa
B YACTHBIX CIIy4asx TEIUIoNepeaadn, Koraa: a) A >>ay; A >> op; 0) A >> oy A >> o) ag >> .
Cpennuii TeMnepaTypHbIil Harlop Ipy NPsIMOTOKE U IIPOTUBOTOKE.

32



3. Tpu sneMeHTapHBIX crtoco0a pacpOCTpaHEHUs TeIla: TEIIONPOBOAHOCTb, KOHBEKIIHS,
TEIUIOBOE U3JIy4eHHE.

4. Harpesaroliue 1 0XJIaX/IaI0II1e areHThl, X TeII0(QU3NUecKue CBOICTBA, IPEUMYIIECTBA U
HE/IOCTATKU.

5. TennoOOMEHHUKH, UX TUIIBI, YCTPONUCTBO, IpeUMyIlecTBa U HepocTaTku. CrocoObl
KOMITEHCAIIMN HEPAaBHOMEPHOTO PACIIUPEHHS TPYOHOTO B MEXTPYOHOTO MPOCTPAHCTBA
TEMI000MEHHHUKOB.

JlabopaTtopnast pabota Ne 3: AHanu3 ra3oBoil cMecH Ha XUMHYECKOM PYYHOM ra30aHaIn3aTope

1. MaccooOMeHHbIe TMpolecchl, BUIBI MpoleccoB Macconepenaud. llpaBuno ¢da3. dazoBoe
paBHoBecue. JluHuMS paBHOBecws. MarepuanbHblii Oamnanc. Pabouas nuuusa. Hanpaenenue
Maccorepeaayu.

2. JIBwxKymiasi Cuiia Macconepeadn, CpeaHsst JBIDKYILAs CHIIa MAacCoIlepeaayu.

3. IlonsTre TeopeTndeckoi Tapesku, ONpeesIeHUE Yncia TEOPETUIECKUX CTyNeHel rpaduyecKkum
METOJIOM.

4. AGcop6Omus. PaBHOBecwe mnpu abcopOumu. MartepuanbHbI OaylaHC mporecca adCcopOIUu.
Ckopoctb abcopouuu. CBs3b K0O3PPUIIEHTa Maccorepeaayu ¢ kKodhGuimeHTaMu MacCoOOTIauH.
5. VYcTpo#cTBO pa3iWyHBIX THUIOB abcopOepoB: IMOBEPXHOCTHBHIE, IJICHOYHBIE, HACAJOYHBIE,
TapesbyuaThie, PacIbUINBAIOIINE.

6. ['a3oBblit ananus. TeopeTnueckre OCHOBBI. XUMHUUYECKHE METO/IbI aHanu3a. Ouznueckrue METO b
ananmmu3a. OTOOp U XpaHEHUE ra3oB.

7. Ananu3 ra3oBod cMecHu Ha PyYHOM razoaHanuzatope. Omnucanue mpuOopa, MopsioK padoThI.
[ToxroroBka mpubopa k padote, B3sTHE MPOOBI HA aHAIIN3, TIPOBEICHUE aHAIIN3A, PACUETHI.

8. XUMHYeCKUe peakiny, JieXKallhue B OCHOBE IOTJIOLIEHUS OTIEIbHBIX KOMIIOHEHTOB Ta30BOM
CMECH.

Jlaboparopnas padota Ne 4: Onpenenenrie 3¢hHeKTUBHOCTH PaOOTHI KOJIOHHBI PEKTHPUKAITUN
MEPUOINYECKOTO JEUCTBUS

1. Ieperonka >xuakocteir. [Ipoctas meperonka, ompenenenue. [leperonka OuHapHON cMmecu Ha

IMarpaMMe: «TeMIiepaTypa - COCTaB Iapa — COCTaB — XHJIKOCTH» W Ha JuarpamMMe: «COCTaB

KHUIKOCTU - COCTaB IIapay. PaBHOBecue MCKAY (l)aSaMI/I. HCI[OCTaTI(I/I HpOCTOﬁ NEPCTOHKH.
Heper0HKa nmoa BakKyymoM, C BOJAHBIM IMApOM, C MHCPTHBIM Ia30M, KaKUC YCJIOBUA IIPU 3TOM
U3MCHSAIOTCA.

2. Pextudukanus, e€ cymuaocts. CX0ACTBa U pa3inuus ¢ IpocTol neperonko. [IpuHuunuansHas
CXeMa YCTaHOBKH PeKTU(PHUKAILIMHM HEMPEPHIBHOTO 1EHCTBHSL.

3. MarepuanbHblii OanaHC KOJIOHHBI peKTU(UKAIMM W BBIBOJA YpaBHEHUs pabouell JHMHUU
YKPEIUIAIOWEN M HCYEPIBIBAIOIIEH 4YacTU KOJIOHHBI HempepblBHOTO neictBusa. lloctpoenue
pabouMx JIMHUNA Ha AUarpaMMe «y-X» U HaXO0KJEHHE YUCIIa TEOPETUUECKUX TapeIOK KOJOHHBI.

4. ®nermoBoe uncio. Pacuer MUHMMaNbHOTO U pabovero (jerMoBOro yucia.

5. KosoHHa pexkTHpUKAUU MEePUOJUYECKOr0 AeHUCTBUA. PexxuMbl paOOThl KOJIOHHBI: a) INPHU
MIOCTOSTHHOM (pJIerMOBOM uuciie; 6) MpU MOCTOSHHOM COCTaBE JUCTUILIATA.

6. YCTpONCTBO pa3IUYHbBIX TUIIOB KOJIOHH: HACaJ0YHbIX, TAPEIbYaThIX (CUTYATOTO, KOJIMAaYKOBOTO
U Ki1anaHHoro tumna). [IpenmyiecTBa u HEJOCTATKU Pa3IMYHBIX TUIIOB KOJIOHH.

7. OCHOBBI peKTHU()HUKAITMA MHOTOKOMITOHEHTHBIX CMECEH.

8. YcrpoiicTBo 1abopaTopHOil Hacag0YHOI KOJOHHBIL. BBIBOJ KOJIOHHBI Ha PEXUM 3axXJIEOBIBAHMS,
Ha pabouyuil pexuM U pexXUM 0TBOJIa AUCTUILISTA.

8 cemectp

JlaGopaTopnas pa6ora Ne 1
«I'uaposm3 3THiIaneTraTa»
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1. OOmas xapakTepuCTHUKA peakiuii 3TepuUKaIIIy U THIPOJIN3A.

2. Tepmoxumus. TepmoauHaMuka. BinsiHue cTpoeHHs COUpPTA U KUCIOTH HA KOHCTAHTY
paBHOBECHS.

3. Kuneruka u karanus. BausiHue cTpoeHus ciupTa M KUCIOTHI HA KOHCTAHTY CKOPOCTH PEaKIIUU.

4. TlpumeHeHUe CIOKHBIX 3(PHUPOB.

5. Peakropa s mpoBeAeHuUs peakuuii TepruUKaIy MepruoANIECcKOro 1 HEMpepbHIBHOTO
IEUCTBUSL.

6. IlpuHnMNHMaTbHAS TEXHOJOTHYECKAsi CXeMa YCTaHOBKH MOIYYEHHS dTUIIAIeTaTa
sTepudukalmeit ykCycCHONH KUCIOThI 3TaHOJIOM.

8 cemecTp

JlabopaTopnasi paGora Ne 2
«Karajnurnyeckuii KpeKMHT He(TAHBIX (ppaKIuii»

1. Tepmuueckuit KpekuHr HePTIHBIX (ppakimii. HasHauenune nporecca, ChIpbe. XUMHUUECKUE
OCHOBBI ITpoLiecca. Peakiuy 0OCHOBHBIX IPYIII YIVIEBOAOPOI0OB. MeXaHU3M TEPMUYECKOTO
KpekuHra napagpuaoB. Teopus Paiica Ha npumepe KpekuHra H-OyTana. TeopeTrnueckuii coctaB
IIPOAYKTOB KpEKMHIa H-OyTaHa. AnnaparypHoe opopMIIeHHE, TEXHOJIOIHUECKas cCXema
TEPMHUUYECKOI0 KPEKUHI'a, OCHOBHBIE MPOYKThI U UX CBOMCTBA.

2. KokcoBanue HedTaHbIX ocTaTkoB. HazHaueHue nporecca, cblpbE. TUMBI YCTAHOBOK
KOKCOBaHHUS HEPTSHBIX OCTAaTKOB. CXeMa yCTaHOBKH HEMPEPHIBHOI'O KOHTAKTHOTO
KOKCOBaHUS.

3. OCHOBBI IMPOJIH3a: HA3HAYEHHUE MPOIIECCa, CHIPHE, IETIEBBIC MPOTYKTHI, OCHOBHBIE TTApaMETPhI
poruecca.

4. Karanutudeckuii KpekHHT He(PTAHBIX Ppakiuii. Haznauenue mporecca, coipbé. Peakuun

OCHOBHBIX I'PYIII yII€BOAOPOAOB. IIepBrUHbIE 1 BTOPUYHBIE PEAKIINH, UX BIUSHUE HA COCTaB

IIPOJYKTOB KPEKHUHTa.

HonHbIil MEXaHN3M KaTAIMTUYECKOr0 KpeKknHra. Karaau3aTopsl..

6. bBrok peakTop-pereHepaTop ¢ ABWKYIIMMCS IIAPHKOBBIM KaTalu3aTopoM. biok peakTop-
pEreHepaTop ¢ «KUISAIIMM CJI0EM» KaTalln3aTopa, IPEUMYILECTBA «KUIIALIETO CIIOS NEPEN
IIapUKOBBIM KaTaJll3aTOpOM.

7. TlpuHUOMOMaTbHas cXeMa KaTaIMTHUYECKOT0 KPEKUHTa C «KUIISIIUM cioeM». OCHOBHBIE
MPOJYKTHI KPEKUHTa, BbIXOJ O€H3MHA aBTOMOOMIIBHOTO, aBUAILIMOHHOTO.

JlabopaTopnasi padora Ne 3
IMosnyuyenne nuBuHmuIa no Jledeneny.

o

OcHOBHBIE ¥ TOOOYHBIE PEAKIIUH, TPOTEKAIOIIME TTPH MOTYUYSHUH TUBUHUIIIA U3 dTAHOJA 110
JleGeneny.
Pemienne 0CHOBHOM 33714l XMMHUYECKOM TEXHOJIOTUY Ha OCHOBE aHAIU3a JIMMUTUPYIOLIEH CTaIUU
npoiiecca:
a) TepMoamHaMUKa Ka4ECTBEHHO M KOJIMYECTBEHHO;
0) Kuneruka, karaan3aTopsl;
B) O6ocHOBaHME BBIOOpa peakTopa. THI MpUMEHSIEMOTO PeaKTopa.
VY4er nmporekanus MOOOYHBIX PEAKIUi MPU PELICHUH OCHOBHOM 3a7]a4i XHMHUYECKOH TEeXHOIOTHH:
a) TepmoauHamuka;
0) Kuneruka,
B) TexHOMOTHYECKHE MPUEMBI, TpeOOBaHNE K COCTABY CTUPTOBON IITUXTHI.
[IpuHUMNHanbHAs TEXHOJIOTHYECKAsi CXeMa MPOMBIIUIEHHONW YCTAaHOBKH MOJIYYEHUS! JUBUHUIIA IO
JleGeneny.
OO6nacTi mpuMeHEHUs TUBUHUIA. Y CJIOBHSI €T0 XpaHEHHUS U TPACIIOPTUPOBKH.
[TonsTHs: cTeneHb MpeBpalieHus, KOHBEPCHUS CHIPhs, BBIXOJ] Ha MPOMYIIEHHBIN U Pa3I0KEHHBIN
cnupT. Pacuer OCHOBHBIX MOKa3aTesIe XUMUKO-TEXHOJIIOIMYECKOT0 Mpolecca.
AHanum3 ra3000pa3HbIX MPOYKTOB MPEBPAIICHHI 3TaHOa B OyTajaueH. Peakium, exariuie B
OCHOBE T'a30BOT0O aHAJIM3a.
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JlaGopatopHas pabota Ne 4
«IIpoueccsl rUAPUPOBAHNS H AeTHAPHPOBAHMS.
JlernipupoBaHue UKJIOreKCAHA

1. HerunpupoBanue H-OyraHa. OCHOBHasi U TOOOYHBIC peakii. DOpMyITHPOBKa OCHOBHOW 3a/1aun

XUMUYECKON TEXHOJIOTUH.

Amnanu3 0cobeHHOCTEH TePMOIMHAMHUKH PEaKIMK Ha KAY€CTBEHHOM U KOJMYECTBEHHOM YPOBHE.

Kuneruka npouecca.

4. Bp16op peakTopa, MpUEMBI MMOABOA TEIUIA B 30HY peakuuu. [IpuHimnuansHas cxema
IIPOMBIIIJICHHON YCTaHOBKHU.

5. HerunpupoBanue 6yrena — 1 no 6yranuena — 1,3. OcnoBHas u mobounslie peakuu. Oco6eHHOCTH

TEPMOJIMHAMHKY Ha KAYECTBEHHOM M KOJIMYECTBEHHOM YPOBHE.

Kunernka npouecca.

7. Bp10op peakTopa, poib BOASHOIO Mapa B MOJEP>KaHUU BbICOKOM aKTMBHOCTH KaTaJlu3aTopa.

Perenepanus karanmsaropa.

[TpuHIMNMaIbHAS CXEMa MPOMBIIIIEHHOW YCTaHOBKH.

9. OcoOeHHOCTH JeTUAPUPOBAHUS IIUKIOTEKCAaHA 110 CPABHEHUIO C IETHIPUPOBAHUEM
ann(paTUYECKUX YIriIeBO10po10B. Vcnoap30BaHue 3TOM peakluu B 1JaOOpaTOPUH U B
MIPOMBIIIJICHHOCTH.

wn

IS

o

Kpurepun onenku (B 6aiax):

- 2 Gajuta BBICTABIISICTCS CTYACHTY, €CIIU CTYJCHT JIAJI ITOJIHBIC, pa3BEPHYTHIC OTBETHI Ha BCE
TEOPETUYECKHE BOTPOCHI, TPOJAEMOHCTPUPOBAJ 3HAHNE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTHUH, OCHOBHBIX 31eMeHTOB. CTyeHT 0e3 3aTpyTHEHUI OTBETHII Ha BCE JIONIOJHUTCIIHHBIC
Borpockl. [IpakTnyeckas 4acTh pabOTHI BBITOJHEHA MOTHOCTHIO 0€3 HETOYHOCTEH M OINOOK;

-1 Gat BBICTABIISIETCS CTYJICHTY, €CJIA TIPH OTBETE HAa TEOPETHUCCKHUE BOIIPOCHI CTYICHTOM
JIOTYIIIEHO HECKOJBKO HECYIIECTBEHHBIX OIMNOOK B TOJTKOBAaHHHM OCHOBHBIX MOHATHIM. JIornka u
MOJIHOTA OTBETA CTPAIAIOT 3aMETHBIMH H3bsITHAMH. 3aMETHBI POOEIThl B 3HAHUN OCHOBHBIX METOJIOB.
TeopeTnueckre BOMPOCH! B IIEIOM H3JI0KEHBI JOCTATOYHO, HO € TIPOITyckamMu Matepuaina. Mimerorcs
MPUHIMITHATBHBIC OITUOKY B JIOTHKE ITOCTPOCHHS OTBETa HAa BOIIPOC.

- 0 6ayIoB BBICTABISETCS CTYACHTY, €CITH OTBET Ha TEOPETUYECKUE BOIIPOCHI CBUIETEIHCTBYET O
HEMTOHWMAHWH U TIOJTHOM HE3HAHUU OCHOBHBIX MOHATHH ¥ MeTO10B. OOHAPYKUBAETCS OTCYTCTBHE
HABBIKOB MPUMEHEHUS TEOPETUUYECKUX 3HAHUM MPH BBHITTOTHEHUH MPAKTUYECKUX 3a/IaHUH.

TpeGoBanus k opopMiIeHHIO OTUYETA 0 JIaDOpaTOPHOI padoTe
JlaGopatopHasi paboTa 10JKHA COCTOSATh U3 CIEIYIOIUX IJIaB:
TuTynbHBIN JHCT.
Onwucanue e padoThI.
[IpenocraBiienne KpaTKuX TEOPETUUECKUX CBEIACHUM.
OnucaHne TEXHUYECKOTO OCHAIICHHSI U METOJIMKH ITPOBEIECHUS IKCIIEPUMEHTA.
[TonydeHHbIe B X0/1€ TPOBEJCHUS SKCIIEPUMEHTA Pe3yJIbTaThI.
AHanu3 1aHHBIX, OJYYEHHBIX B X0/1€ IPOBEAEHUS KCIIEPUMEHTA.
[TonBenenue UToros, (OpMyJInpOBKa BHIBOJOB

NogakrwnpE

Kputepuu onenku (B 6ayiax) ayMTOPHON U JOMaIIHEeH paboThl

- 0 GayI0B BBICTABIIAETCS CTYJIEHTY, €CIIM CTYJCHT HE MpeJICTaBui 0)OPMIIEHHBIH OTUYET 0
nabopaTopHoi pabdoTte;

- 1 GaJu1 BBICTABISIETCS CTYACHTY, €CIIU CTYIEHT JOMYCTUI OIIMOKU B 0(OPMIICHHH OTUETA O
nmabopaTopHOH paboTe U B pacuérax;
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- 2 Oasia BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT 0OopMUiI OTUET 1o (popMe U HE TOMYyHICHO
omKOOK B pacuérax M COIepKaHuH;

Ilpumepovr mecmoevix 3a0anuii

AF

lim(
29. B ruapaBiuke mpeaes OTHOIICHUS AS
a) TUAPOCTATUYECKUM JIaBIICHUEM B TOUKE;

0) cUJI0# TUIPOCTATUYECKOTO JIABJICHUS,
B) JIBIDKYILEH CHIION THIPOMEXaHUYECKUX MPOLIECCOB;
') CUJIOHN TSIKECTH.

jan/I AS —0 Ha3bIBaeTCH

P
z+— = const
30. B ocHOBHOM ypaBHEHUH T'UIPOCTATUKHI v CUMBOJIOM Z 0003HayaeTcs:
a) IMHAMHYECKOE JaBJICHHE,
0) TMHAMHYECKHUI Harop,
B) Ib€30METPUUECKOE JaBICHUE,
T') Ibe30METPUUECKUN HATIOP,
1) HUBEJIMPHBIN HAIop

3. BeIxon mpojaykra — 370...

a) OTHOIIEHUE PEaIbHO MOJYYEHHOTO KOJMYECTBa MPOAYKTa K MAKCUMAIIbHO BO3MOXXHOMY €T0
KOJIMYCCTBY, KOTOPOC MOI'JIO 6I)I OBITH IMOJIYYCHO ITPU JAaHHBIX YCIOBUAX OCYHICCTBICHUS XUMHYECKOU
peaxkuuu;

0) 107151 UICXOAHOI'O PEareHTa, UCIOJIb30BAHHOI0 Ha XMMHUYECKYIO PEAKIIMIO;

B) OTHOIIIEHHE KOJIMYECTBA UCXOTHOTO pPEeareHTa, pacxo[yeMoro Ha 1eJIeBYI0 PeakKItio, K
00mIeMy KOJIMYECTBY UCXOTHOTO peareHTa, MOMISIIIeT0 Ha BCe PEAKIH (1 IEJIEBYIO U TIOOOUYHBIC);

T') KOJJMYECTBO MPOJIYKTA, MOTYYSHHOE B €IMHUILY BpEMEHH.

Kpurepun onenkn (B 6aj1ax) TecToB

- 0 OasI0B BBICTABIISAETCS CTYACHTY, €CJIU KOJIMYECTBO MPaBUIbHBIX OTBETOB 0 %0;

- 3 GaJu1a BBICTABJISIETCS CTY/AEHTY, €CIIM KOJIMUYECTBO NPaBUIIbHBIX 0TBETOB 30 %;

- 5 6aJUTOB BBICTABIISETCS CTYJIEHTY €CIIM KOJMUYECTBO MPaBMIIBHBIX 0TBETOB 40 %;

- 10 6aoB BBICTABISAETCS CTYACHTY, €CIIU KOJIMUECTBO MPaBUIbHBIX 0TBETOB 60 %;

- 15 GannoB BbICTABISAETCS CTYACHTY, €CIIM KOJMYECTBO MpaBUiIbHbIX 0TBeTOB 80 - 100%;

5. Y4eOHO-MeTOAMYeCcKOe M HHpOPManMOHHOe ofecreyeHne JUCHUIIIUHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON Y4eOHOM JIUTEPaTypPbl, HEOOX0AMMOM 115
OCBOCHHS THCHUIINHBI

OcHoBHas auTeparypa:

bazynoBa, Mapuna BuktopoBHa. Xumuueckass TexHojorus: y4de0. mocobue / M. B. bazyHosa;

bamkupckuit  rocymapcTBeHHbI  yHuBepcuter. —  Yda:  PUIl  baml'y, = 2009-.
Y. 2 : Ou3uKO-XUMHUYECKHE 3aKOHOMEPHOCTH B XMMHUYECKOM TEXHOJIOTWU [DIeKTpOHHBIH pecypc],
2012. — DIIEKTPOH. BepcHUs ned. MyOJTMKaIUH.

<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn2.pdf>.
basynoBa, Mapuna BukrtopoBHa. Xumuueckas TexHosnorus: yued. mocodbue / M. B. basyHosa;
bamkupckuii rocynapctBeHHblid yHUBepcuter. — Yda: PULL bamlV, 2009-Y. 3 : Baxueiimue
MPOM3BOACTBA [DneKTpoHHBIM pecypce]|, 2013. — DnexkTpoH. BepcHsl Ted. MyOJUKaIUU.

<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.
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3.

4.

OCHOBBI XMMHMYECKOW TEXHOJOTUM : [y4ueOd. Uil XHUM.-TeXHOJI. cmell. By3oB]| / mox pex. W. IL
MyxneHosa .— / U3x. 4-e, mepepab. u non. — M. : Beicmas mkomna, 1991 .— 463 c. (58 3k3)
baszynoBa, Mapuna BukTtopoBHa. Xumudeckas TexHoJorus : y4ded. mocodue / M. B. bazyHosa ;
baml'V .— V¢a : PULl bamul'yY, 2009-.Y. 1: IIpoueccs u anmaparbl XMMAYECKOH TEXHOJIOTHH .—
2009 .— 96 c. (71 3x3)

JlomoJIHNTeIbHAS JINTEpaTypa:
1. OcCHOBBI XUMUYECKOW TEXHOJIOTHH : [y4eO. sl XUM.-T€XHO. creln. By30B| / mox pex. U. I1.

MyxnenoBa .— / U3n. 4-e, nepepad. u gom. — M. : Beicias mkoina, 1991 .— 463 c. (58 7k3)
2. [Ipumepsl ¥ 3aaun 1o terroMaccoooMeny: yuebnuk / mox pea. B. C. Jlorunosa - CII6.: Jlas,
2011 - 256 c.

IlepeyeHb MeTOANMYECKUX YKA3AHUM VI CAMOCTOSITE/ILHON PadoThI CTY1€HTOB

1) Meronnyeckue yka3aHMs 110 BBIIOJIHEHUIO JIAOOPATOPHBIX paboT 1o Kypey «OOmas XumMuuecKas
TeXHOJIOTHS, 4.1»: «MaccooOMeHHbIE poLecchl: abcopOuus»
2) Meroanyeckue yka3aHMsl 110 BBIIOJIHEHUIO JJAOOPATOPHBIX paboT 1o Kypcy «O0mas XxuMuyeckast
TexHosorus»: «Boaa B xumuyeckoi mpomeitiuieHHOCTH» (2005 1.).
3) Meroauueckue ykazaHus mo Kypcy «OOmas xumuueckas TexHosorus»: «OCHOBHas 3ajaya
xuMu4eckon Texromorun» (2005 r.)
4) Metoauueckue yka3aHus 1o Kypcy «OOmas xuMudeckas TeXHOJIOrus»: «ChIpbE€ B XUMHUECKON
texHosorum» (2006 r.)
5) Meroauueckue ykazaHus 1O Kypcy «OOmas xumuuyeckas TexHoJorus»: «JlaboparopHslit
MPAKTUKYM I10 00IIeH XUMUYECKON TEXHOJOTUU: COJEPKaHUE U TIOPsIIOK npoBeaeHust.» (2006 r.)
6) Metoauueckue ykazaHus 1o Kypcy «OOmas Xxumuueckass TexHojorus, 4.1»: «MaccooOMeHHbIe
nporecchl: pektudukanus.» (2007 r.)
7) 8) Meroanyeckue ykazanus no kypcy «OOmias xumudeckas TexHojorus, 4.1»: «['pagynpoBka
peometpa» (2007 r.).
9) Meroauueckue ykazaHus 1o Kypcy «OOmas xumudeckas TexHoiorus, 4.l»  «TemnoBble
nporecce» (2007 1.).
12) l'unpoanHamMuKa peabHbIX KUAKOCTEH» (yueOHO-MeToInuecKas pa3paboTka) Ypa: PUO
baml'V. 2007.
13) Hed1b. OcHOBBI epBruHON HedTenepepaboTku (yueOHO-MeToanYecKas pazpabotka) Yda:
PUI] bamry, 2009
14) Karanutuueckuii pudopmuHr. (yueOHo-mMerouueckas papaborka) ¥Ya: PULL bamry, 2011
15) IpousBoacTBo OyraameHa-1, 3 karamuTudeckuMm paciieruienrem 3tadoina (mo C.B. JlebeneBy)
(yuebHO-MeTonnueckas pazpadorka) Yda: PULL bamry, 2011

Cnucok cokpameHui
JIk — nexuuu, JI6 — maGoparopusie 3ansatus, Cp — camocTosiTeIbHas padboTta cTyneHToB, Ki -
KOJJIOKBHYM
5.2. Ilepeuens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKANMOHHOM ceTH «UHTepHET» H
NPOrpaMMHOI0 o0ecreyeHusi, He0OXOMMBIX /1JIsl OCBOEHHS TUCIUTLTHHBI
1. Dnexkrponnas oubmuoreunas cucrema «9b bamlVy - https://elib.bashedu.ru/
2. DnexkTpoHHas OuOiIMOTEeYHass cHcTeMa «YHHUBEpPCUTETCKas OuOnuoTexka OHIAWH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHAs CHCTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/
4. DnexkTpoHHbIA Katanor bubaunoreku baml'Vy - http://www.bashlib.ru/catalogi/
5. VuuBepcasbHas basbl gaHHbix EastView (IOCTynm K 3JCKTPOHHBIM HAaydHBIM JKypHajam) -
https://dlib.eastview.com/browse
6. Hayunas snexkrponHas Oubnmoreka - elibrary.ru (JOCTyn K 3J€KTPOHHBIM Hay4HBIM KypHalaMm) -
https://elibrary.ru/projects/subscription/rus_titles open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 .
Jlunensuu 6eccpounbie
8. Microsoft Office Standard 2013 Russian. [loroBop Ne 114 ot 12.11.2014 r. JIunen3uu 6eccpounbie
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9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema uentpanuzoBanHoro TectupoBanust baml'y (Moodle). YHuBepcanbHas oOIiecTBeHHAS

muanensusgs GNU

2. MarepuajbHO-TeXHHYecKas 0a3a, He0OXoaMMAs /Il OCYIIeCTBJIEHNS 00Pa30BaTEIbHOIO
npoiecca no JMCUMIInHE

HaumenoBanue OCHALIEHHOCTH CIENUAILHBIX IOMELeH it IMepeyeHb JUIEH3HOHHOTO
cnenmuaJIbHbIX M NMOMellleHui /ISl cCaMOCTOATEeIbLHOM NPOrpaMMHOI0 odecrneyeHus.
NOMEIeHUH U padoThI PexBU3MTHI NOATBEPKIAIOLIETO

noMeneHuii 11 JOKYMEHTa

CaMOCTOSITEJbHOH padoThl

1. yyebnass ayauTopus Aynuropusi Ne 405 1. Windows 8 Russian. Windows
JJIs1 IPOBeieHUsT 3aHsITHIl | YueOHas Mebens, yueOHO-HAaTJISIIHbIE Professional 8 Russian  Upgrade.
JIEKIIMOHHOI0 THIIA: nocoOwus, JTIOCKa,HOYTOYK,MyJIbTUME THA- HoroBop Ne 104 ot 17.06.2013 .

aymutopus Ne 405 (xumpak
Kopiyc), ayauropust Ne 311
(xumak KOpIIyC),
aynutopus Ne 310 (xumdak
kopiyc), ayauropust Ne 305
(xumak koprryc).

2. yueOHasm ayauTopusi
AJIs1 MPOBeIeHUsT 3aHATHI

CEMHHAPCKOTo THIA:
nmabopaTopus Ne 121
(xumpax KOpIyc),
nabopaTopus Ne 407
(xumdak kopmyc),
nabopaTopus Ne 412
(xumdak kopmyc).

3. yuyeOHast ayauTOpus
ans NpoBeAeHHUs
IPYNIOBBIX |
WHIUBHUIYATBHBIX
KOHCYJIbTALMIA:

aymutopust Ne 405 (xumpax
Kopiryc), ayauropust Ne 311
(xuMmax KopITyc),
aymutopus Ne 310 (xumcax
kopiryc), ayauropust Ne 305
(xuMax KopIryc).

4. yuyeOHast ayauTOpHus
A TEKYIIero KOHTPOJIst

U NMPOMEKYTOUHOMI
aTrrecranuu: ayauropusi Ne
405 (xumdak  Koprmyc),

ayauropust Ne 311 (xumdax
Kopmyc), ayauropus Ne 310
(xumdax KopItyc),
aymutopus Ne 305 (xumopax

KOPIYC).

5. TIOMeLIeHU s IS
CaMOCTOAITEJIbHOM
padoThI:

yuTadbHBId  3am Ne 1
(TaBHBIH KopIIyc),
YUTaIbHBIN  3a1 Ne 2
(bm3mar KopIryc-
yueOHOE), YMTABHBIA 337
Ne 5 (rymaHuTapHbII

KOPITyC), YUTAJIBHBIN 3ai
Ne 6 (yueOHBIH KOpIIyC),

npoektop Mitsubishi XD3200U, skpan c

AIEKTPOTPHUBOAOM 300*400cm Spectra
Classic.

Aynurtopus Ne 311
YuebHas Mebeb, yueOHO-HarJIsIHbIE
nocoOus, ITOCKa, HOYTOYK,IIPOCKTOP
Mitsubishi XD 600U, JKpaH c

anekTponpuBoaoM Projecta 183*240cm Matte
white.

Aynuropus Ne 310
VYyeOnas MeOeIb, y4eOHO-HaT I THEIC
mocoOusi, J0CKa, HOYTOYK,MyJIbTHMEIHA-

npoektop Mitsubishi EW230ST,
nactenssiii Classic Norma 244*183.

9KpaH

Aynuropus Ne 305
YuebHas Mebeb, y4eOHO-HarJIs IHbIE
nocoOus, JOCKa, HOYTOYK,MyJbTHMEIUa-

npoekTop Mitsubishi EW230ST,
HacteHHBIH Classic Norma 244*183.

JlagopaTopus Ne 121
VYyeOnas MeO0elb, y4eOHO-HaT IS THEIC
nmocoOusi, HaOOp XWMHUYECKOW TOCY.HL,
koMIutekT Mebenu BHP, akBamuctumsitop,
mocka aymuropHas JA  (32)3, nmocka
kinaccHas/2002r, mukpockor, Hacoc, PMC
"Monomerpus", WHPOPMALMOHHBIA CTEHN,
Bu3kozumetp d=0,54 (10 mT.), BU3KO3UMETp
d=1,16 (5 mT.), mepuogUYeCcKas CHUCTEMa
Menneneesa (2mT.), CTOI 2-X TyMO., CTOXI 2-X
TyMO.,ImoIcTaBKa-kadenpa.

JlagopaTopus Ne 407
VY4ebHast MmeOenb, yaeOHO-HATIISITHBIC
nocoOusi, HA0OP XUMUIECKOH MOCYIbI,
npudop, yCTAaHOBKA.

JlaGopaTopusi Ne 412
YuebHast MmeOelb, yueOHO-HArJIS THbIE
MocoOusi, HAOOP XUMUIECKOM MTOCY/IH,
ra3oMerp

9KpaH

YuraabHbIi 321 Ne 1
Hayunpiii u yueOHBIH (¢oHA, HaydHas
nepuoguka, I[IK (MoHOOMOK) - 3 miT.,
HeorpannyeHHbId goctyn k OBC u BJ;
KOJIMYECTBO I10CaI0YHBIX MeCT — /6.
YuTaabHbli 320 Ne2
Hayunslii w y4eOHbIM QoHI, HaydHas
MIePUOIUKA, IIK (MOHOO01TOK),
TIOIKJIIOYEHHBIX K cetn MHTepHeT, — 8 mT.,

JInuensuu OGeccpouHble

2. Microsoft Office Standard 2013
Russian. [loroop Ne 114 ot 12.11.2014
r. JIunensun 6eccpodHbie

3. Cucrema LHEHTPAIN30BaHHOTO
TECTHPOBaHUS baml'y (Moodle).
YHuBepcanbHas o01IeCTBEHHAS

muensus GNU
5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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yuTanbHBId  3am Ne 7
(TyMaHUTapHBIH KOPITYC),

naboparopuss  Ne 206
(xuMcax KopItyc),
naboparopust  Ne 209
(xuMax

Kopiyc),1aboparopust  Ne
419 (xumpax Kopmyc).

6. moMelIeHne IS
XpaHeHust "
NpopuIaAKTHYECKOT0
00CJIy;KUBAHMSL Y4eOHOro
000opynoBaHus:
nmaboparopuss  Ne 013

(xumdak kopmyc).

HeorpaHwdeHHbId jgoctyn k ObC u BJ;
KOJIMYECTBO MOCa0YHbIX MecT — 50.
YuraabHblii 321 Ne 5
Hayunblit u yueOHbIT QoHI, Hay4Has
nepuoauka, I[IK (MoHOOmox) - 3 mi,
HeorpaHuueHsHsll goctyn k OBC u B
KOJIMYECTBO MOCAJT0YHBIX MECT — 27.
YuraabHbli 321 Ne 6
Hayunpiit wu y4ueOHBI QoHE, HaydHAsA
nepuoguka, IIK (MoHOOMOK) - 6 miT,
HeorpaHmdeHHbI noctyn k OBC wm B[
KOJIMYECTBO MOcaxovHbIX MecT — 30.
YuranabHblid 320 Ne 7
Hayunblit u yueOHbIl QoHI, Hay4Has
nepuoauka, I[IK (MoHOOmOK) - 5 mir,
HeorpaHuueHsHsll goctyn k OBC u B
KOJIMYECTBO MOCAT0YHBIX MecT — 18.
Jla6opatopust Ne 206
VYyeOuas MeOenb, y4eOHO-HaT I THEIC
nmocoOus, MeIIajka MarHuTHas EcoStir
(1.571,300-2000006/MuH,m1aThOpMa
nram.120Mm,0e3 Harpesa), MeIaaKa
MarautHasg [19-6110 (mo 1m, c momorp.
120C), memramka marautHas [19-6110 (mo
1n, ¢ momorp. 120C), Mmerranka MarHUTHas
I[12-6110 (mo 11, c momorp. 120C), memanka
MarHuTHasg ¢ mnojorpeBoM [13-6110M,
MeIllajKa MarHuTHas ¢ nogorpesoM I13-
6110M, MUKPOCKOTI, MHOTO(YHKIIHOHAIEHOE
yerpoiictBo KyoceraFS-1030MFP, HoyTOyk

HPPavilion,  mpoekrop  BenQMP612C,
HoyTtOyk HP 6820sT2370 17 WXGA,
MOHHTOP 19" Samsung

931BWSFVTFT,cucremusiii 6ok IntelCore

B KoMmIurekte, mamsaTh NransTS 4G, cryn

NCO/gepn/ (6mr.), noyroyk ASUSKS52JE

15.6"/IntelCorei3 370 M/DVD-

RW/CAM/WIiFi/Win7BASIC.
JlaGgopaTopus Ne 209

VYuebHas Me0eIb, y4eOHO-HarJIsI IHbIE

OCOOUsI, KOMITBIOTEP B COCTaBe: CUCTEMHBIH
6nok DEPO 460MD/3-540/T500G/DVD-

RW, MOHHUTOD 20" Samsung,
MHOTO(YHKIINOHAJILHOE YCTPOWCTBO
(mpuntep/komup/ckanep) FS-1030 MFR,

MIPUHTEP JIa3epHbI MOHOXPOMHBIN Samsung
ML-3310D, OpucpuHr npUCTaBKa, Kpecio
«IIpectmx», TymO0ouka MOOWIBHAsA, CTYJI
"TIpecTmxk", CTOJ MUCHM., CTOJ MTUCHM., CTYJ

HCo

JlaGopaTopus Ne 419
VYuebnas Me0eTb, y4eOHO-HaT I JHbIE
rocoowus, MHOTO(YHKIIMOHAIEHOE
ycrpoiicteo  HP  Laser, miaHImeTHbIH

komnblotep Apple iPad 64 GB Wi-Fi +3G
Uepnbiit  A4-1.00ITu,64I'b ¢ uexiom,
KOIIMPOBAJIbHBIA ammapar, KOIHUPOBAIbHBIN
ammapar
JlaGopatopus Ne 013

Kommnexkr wmebenrn BHP, Becer GR-120
(120r*0,Imr)  BHyTp.  KanubOpoBKa, ¢
TIOBEPKOH, neHTpudyra OIIH-8,
MHOTO()YHKIIHOHATIBHOE YCTPOMCTBO
HPLaserJetM1536 DNFMFP
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(CE538A)128mb, sneKkTpoIuinTka

MHWHOBPHAYKH POCCHUU

Ipunoxenne Ne 1

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET»

COJIEP)KAHUE PABOYEN ITPOTI'PAMMBI

JUCHUILIMHBI XMMHYecKas TEXHOJIOTuA Ha 7 ceMecTp

(HauMeHOBaHMe JUCIUILINHDBI)
ouHaA

¢opma odyuenus

Bun pabotsr

O0beM OUCHUILIHHBI

O6mas Tpynoemkocts aucuuruinabl (3ET / gacoB)

3/108

Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MPenoiaBaTesiem:

JEKIUI 18
NPAaKTUYECKUX/ CEMUHAPCKUX

71a00paTOPHBIX 36
npyrux (TpynmnoBasi, HHIUBUIyalbHasi KOHCYJIBTAIUS M HHBIC BUIBI

y4eOHOI IeITeTbHOCTH, IPeycMaTpuBatoIire paboTy o0yJaromuxcs ¢
npenoaasarenem) (PKP) 1,2
Y4eOHbIX YaCOB Ha CaMOCTOATENIbHYIO paboTy obydatonuxcs (CP) 9
Y4eOHBIX YacoB Ha MOJTOTOBKY K

sKk3aMeny/3auery/auddepennnpoBannomy 3auery (KonTposns) 43,8

®opma(bl) KOHTPOJIA:
JK3aMeH 7 ceMecTp
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OcHOBHas

u ®opmMma
dopma U3y4YeHHsS] MAaTEpPHAJIOB: JIEKIUH, | JTOTOJHHUT TEKYIIETro
MPAKTUYECKUE  3aHITHS,  CEMUHAPCKHE | ebHas KOHTPOJISI
Ne 3aHATHUA, nabopaTtopHbie paboThl, | nHTEpa- 3aaHus 1o yCIeBaeMOCTH
/1 Tewma u conepxanue camMoCTOsITeNIbHAs PadoTa W TPYIOEMKOCTh Typa, CaMOCTOSITENIbHON | (KOJJTOKBUYMBI
(B yacax) peKkoMeH1 | paboTe CTYJIEeHTOB | , KOHTPOJIbHBIC
yemasi paboTHI,
CTYJCHTaM KOMITBIOTEPHBI
HOMEpa € TeCThI | T.II.
Beero |JK | IIP/CE | JIP | CP (1omep )
U3 CIIHCKA)
M
Pasnen |. Teopernyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 1.1. TeopeTudyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Beenenne. Ponmp u  MacmraOsl
WCIIOJIb30BAHUS XUMHYECKHUX MPOIECCOB B
pa3nuuHbIX ~ cdepax  MaTepUaITHLHOTO
MPOU3BOJCTBA. CripbeBas 51
P A p IIpopaboTatb Homyck K
JHEpreTHYecKast 0aza XUMHUYECKHIX OcH. 4, .
1 3 2 1 JIUTEpPaATypy nabopaTopHOH
MPOU3BOJCTB. Tennennmm pa3BUTHS mon 1,2
Meroanuka 4 pabore
TexHoc(epsl M BO3pacTarollee 3HAYCHHE
mpoOyieM pecypco- U dHeprocOepexeHusl,
obecrnieueHrs 0€30MacHOCTH XUMHYECKHX
MPOU3BOJICTB,  3alIUTHl  OKPYXKAIOIICH
Cpelbl.
Tema 1.3. Crpykrypa XHMHKO-
TE€XHOJIOTHYECKUX CHCTEM. [TpopaboTtath Tonyex <
XUMHUYECKOE MPOU3BOJICTBO KaK CIIOKHAS OcH. 1-4, | nuteparypy, Y .
3 2 1 2 nabopaTopHOI
cuctemMa. OCHOBHBIC JTambl CO3JAAHHS non 1,2 NOATOTOBUTBC K | o o
XUMHKO-TexHoJorndeckux cucreM (XTC); TeCTy p ’
TTPUHITHAITHI u oOrmas CTpaTerus
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cucteMHoro  moxxoxa.  CrpykrypHas
Uepapxusi  TEXHOJOTMYECKHX  CHCTEM:
MOJIEKYJISIPHBIC IIPOIIECCHI —
MaKpOKHHETHKA — ammaparbl —
IPOM3BOACTBA — TJI00AJBbHBIE MPOOIEMEI
pa3BUTHs TeXHOChEPHI.

Tema 1.4. OcHOBHBIE NOKAa3aTeIn OcH. 4,
XHMHMKO-TEXHOJOTHYECKOr0  mpoiecca qon 1,2
Knaccudukanus mporeccoB XMMHUYECKOH
TEXHOJIOTUH. dyHnaMeHTaIbHbIE
KpUTEpUU 3P PEKTUBHOCTH ITpopaboTatb
UCIIOJIb30BAaHUs CHIPbs U DHEPrOpPECYPCOB JIUTEPATYpYy, Homyck K
B XTII. Iloka3arenu pacxona pas3iInyHBIX MOJTOTOBUTBECS K | JIAOOPAaTOpHOU
BUJIOB CBIpbs; OTHOCHUTEIBHBIM BBIXOJ TECTy paborte, TecT
npoaykra. Kpurepum  MHTEHCUBHOCTH Metoauuka 3
XTII. TloHsTHS: CTENEHb MPEBPAIICHHUS,
KOHBEpCHSI, CEJIEKTUBHOCTb.
IIpon3BOIUTENBHOCTS U MUHTEHCUBHOCTD.

Tema 1.5. I'uapocraTuka Ocs. 1- 4, Jlonyck K
I'uppaBnuka. T'mapocratuka. Ilonsitue nor 1,2 nabopaTtopHoOi
nasneHud. IlpuHnmn craruku. BeiBox paborte, TecT
g depeHInaIbHbIX YpaBHEHUH
paBHOBecHs Diyiepa Ha OCHOBE NPUHIIUIA TpopaGoTats
CTaTHKH. OcHoBHOE ypaBHEHUE

o JIUTEPATYpYy,
TUIPOCTAaTUKH, ¢usuueckuit  cMbICH
BXOJIALINX B HETO BEJIMYUH. [TOATOTOBHTREA K
tecty Mertonnuka

3akon ITackans. [Tpuaun 7
coobmaronuxcsi  cocynoB. [Ipumenenue
3akoHa [lackans W CleaCTBUS U3 HErO:

MaHOMETpPBI, MBE30METPHI, BOJOMEPHBIE
crékia. I'mapormnpeccsl.

Tema 1.6. I'uapoaunamuka. OcHn. 1-4, | IlpopaboTath Jlonyck K
[ToHsiTUS pacxoll U CKOPOCTH JBUKEHHUS qon 1,2 JIUTEpaTypy, nabopaTOpHON

42



KUIKOCTH, nx Pa3MEpPHOCTb.
Huddepenunanbubie ypaBHEHUS
JBIO)KEHUS OJWJiepa, UX BBIBOJ Ha OCHOBE
MpUHIUIIA JAUHAMUKA. BbIBoa 3akoHa
bepHymin Ha OCHOBE HMHTErpUPOBAHUS
mdQepeHIranbHbIX ypaBHEHUN
JNBIOKeHUs Oisiepa. DU3NUECKU CMBICT
BXOASIIMX B  ypaBHeHHE bepHyiu
BEJIMYUH. Y PaBHEHUE CIUIOUTHOCTH CTPYH.

Pexxumbl  IBMXKEHHST KUAKOCTH U
kputepuii  PeitHonbiaca.  JlamuHapHOe
JBUYKEHUE JKUJIKOCTH. Bripaxenue
CKOPOCTH JIFOOOT0  CaMOMPOU3BOJIBHOTO
Ipolecca U ero NpuMEeHEeHHUe JUIsl pacyera
CKOPOCTU JIBJKEHHSI OTHEJIbHBIX CJIOEB
XKuAKocTu. Pacnipenenenue ckopocrell mo
CEYCHHI0 IOTOKAa NpHU  JIAMHUHAPHOM
newkeHnn.  ['padpuk  pacrpeneneHus
CKOpPOCTEW IOTOKAa NpH JAMUHAPHOM U
TypOyJI€HTHOM  JBWXEHUHU,  CPEIHSA
CKOpPOCTb IOTOKA

Hsmepenne CKOpOCTHM  JIBHIKEHMS
MOTOKA M Pacxojia XKUIKOCTH C MOMOILBIO
TUAPOJNHAMUYECKUX TPYO.

Tumsl CyXaroumx YCTPOUCTB:

MepHasi  jauadparma, comio, TpyoOa
Bentypu. Ornpenenenne Hamopa 10 U
Iocjie  CYXarollero  ycTpoiictBa ¢
nomouipio AudpmaHomerpa. OmnpeneneHue
CKOPOCTH IOTOKAa C IIOMOIIBI0 MEpHOM
nuagparMel.

MOJITOTOBUTHCS
TECTy
MeTtognuku
7,8

K

pabore, TecT

Jlabopatopnast pabora Ne 1I:
I'pagyupoBka peomerpa

12

12

OcH. 4,
nor 1,2

Mertoauuku 7,8

OdopmieH.
OTYET
1a00paTopH.
pabore

o
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Tema 1.7. TemsioBble mnpoueccol.
TermmooOmeH. JBmkymias cuiia
TerioooMeHa. TemnepaTypHbI FpaJucHT.
TermoBeie  GanaHCHI. OcHoBHOE
ypaBHeHUE Teruionepeaaur. Dusnyeckui
CMBICIT ob1ero KodpunmeHTa
TeIIOTIEpEe1ayuu. Koaddurment
terootrnayn.  Teruionepenada — uepes
IUIOCKYI0 METaJUIMYECKyK0 CTEHKY Mpu
MMOCTOSIHHOM TEMIIEpAType
TEIJIOHOCUTEIIEH. Cpennumiit
TEMIIEPATYPHBIH HATIOp MPHU MPSAMOTOKE H
MIPOTHUBOTOKE. Tpu AJIEMEHTAPHBIX
crocoba pacrpocTpaHeHus Teria;
TEIUIONPOBOJHOCTh, KOHBEKIIUS, TEIIIOBOE
W3JIy4CHHE.

Amnmaparypa Ansi  TeriooOMeHa.
HarpeBaroiue u oxJaxaaroniue areHThl,
ux Teropu3nIecKre CBOMCTBA.
Tenno00MEHHUKH, UX THIBI, YCTPOHCTBO,
npeuMyIiecTBa U Henoctatku. CrocoOsl
KOMITCHCAIIU HEPaBHOMEPHOTO
pacimpeHuss TpyOHOTO U MEXKTPYyOHOTO
MIPOCTPAHCTBA TETNIOOOMEHHHUKOB.

OcH. 4,
mor 1,2

[TpopaboTath
auTEepaTypy,
MOJTOTOBUTHCS K
TECTy
Metognuka 2

Jomyck Kk
nabopaTopHOI
pabore, TecT

10

JlaGopatopHas pabota Ne 2:
OKCIEPUMEHTAIBHOE omnpeaeieHue
kod(dulreHTa Teronepeaadn

OcH. 4,
mor 1,2

MeTtoamuka 9

OdopmuteH.
OTYET o
1ab0paTOpH.
pabote

11

Tema 1.8. MaccooOmMeHHbIE
npoueccbl. MaccooOMEHHBIE MPOLECCHI,
BU/IBI IIPOLIECCOB MaccoIlepeiayn.
[IpaBuno ¢da3. dDa3oBoe paBHOBECHE.
JIuana  paBHOBecusa.  MarepuaibHbIN
O6anmanc. Pabouas nuuus. Hanpasnenue

OcH. 4,
nor 1,2

[TpopaboTatb
JUTEpaTypy,
MOJTOTOBUTHCS
TeCcTy
Meronuku
6,1,7

K

Jomyck K
nabopaTtopHoOit
pabote, TecT
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MaccoIepeIayn. JBroxyias cuna
Maccolnepenadn, CpeaHss ABUKYINas Cujla
Macconepenauu. Ilonstue Teopernyeckon
TapelKy, onpeeIcHue yucia
TEOPETUUYECKUX CTYNEeHEeW Trpaduueckum
METOAO0M.

Ileperonka >xuakocreu. IIpocras
Ieperonka, omnpezaenenue. Ileperonka
OuHAapHOW  cMecH  Ha  JUarpaMmme:
«TeMIeparypa - COCTaB Ilapa — COCTaB —
KUIKOCTU» W Ha JAuarpaMMe: «COCTaB
JKUJKOCTH - COCTaB Iapa». PaBHoBecue
Mexnay dasamu. Hemoctatku mpocToii
neperouku. lleperonka mnoa Bakyymom, ¢
BOJSHBIM I[apOM, C HWHEPTHBIM Tra30M,
KAaKHe YCJIOBUS IIPU 3TOM U3MEHSIOTCS.

PexTuduxarmus, eé CYILIHOCTb.
CxoncTtBa W pa3nuuus € IPOCTOMU
neperonkoil. [lpuHnunuaneHas cxema
YCTAaHOBKHM PEKTHU(PUKALNN HETPEPHIBHOTO
JIEUCTBUSL. MarepuanbHbIi Oaianc
KOJIOHHBI ~ PEeKTHU(UKAIIMK W BBIBOJ
ypaBHEHHUs paboyeil TMHUU YKPETUISIOIIen
U MCUEPNBIBAIOLICH YacTHM  KOJIOHHBI
HemnpepslBHOro  nerctsus.  Ilocrpoenue
pabouux JUHUN Ha JUarpamme «y-x»
HaXOXJCHWE  4YHclIa  TEOPETUYECKUX
TapeynoK KoJIOHHbL. (DrermMoBoe 4YHCIIO.
Pacuer wmuHHMManmeHOrO W pabodyero
¢erMoBoOro ymcia.

[Tepuoanueckast pexTuduKanms.
Pexxumpl  paboOThl  KOJNOHHBI: a) TIpH
MOCTOSIHHOM (brierMoBOoM umcie; 6) mpu
IIOCTOSIHHOM COCTaBE JIUCTUILIATA.

VYCTpoCTBO  pa3siM4YHBIX  THIIOB
KOJIOHH:  HacaJ04YHbIX,  TapeabyaThbIX
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(cMT4ATOrO, KOJMAYKOBOTO M KIIAIIAHHOTO
tuna). [lpeumymecTBa W HEIOCTATKU
Pa3IMYHBIX THUIIOB KOJIOHH.

OcHoBBI pEeKTH(HUKAINN
MHOTOKOMIIOHEHTHBIX CMECEH.

AbcopOrust. PaBHoBecue  mpu
abcopOrmuu.  MarepuanpHblii  OanaHC
mporecca abcopOruu. CkopocTb
abcopOIum. CBs13b kod(durmenra
Maccomnepenauyn ¢ Kod(hduimeHramu
MacCcOOTJaud. YCTPOWUCTBO Pa3IHMYHBIX
TUNIOB ~ abcopOepoB:  MOBEPXHOCTHBIE,
IUICHOYHBIC, HACAJIOUHBIC, TapebyaThie,
pacrbUINBAIOIHE.

OOnacTi TNPUMEHEHUS Pa3INnYHBIX
METOOB Pa3JICICHUs] CMECEil BEUIECTB.

Jlaboparopnas pabora Ne 3: Amnamus OT?;(.).IT) M- I
12 ra3oBOd CMECH Ha XHUMHYECKOM py4dHOM | 9 9 J(ia6z ATODH ©

ra3oaHaln3aTope PATOPH.

pabote

JlaGopatopnas pabota Ne 4: Onpeznenenue (())T(?IZI; MIeH. o

3P HEKTUBHOCTH paboThI KOJIOHHHI | 9 9 1aBopaTopH

PEeKTH(PUKAINN TIEPUOUUECKOTO ASHCTBUS paboTe

Bcero 63 |18 | 36 9

MHUHOBPHAYKH POCCUHN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA3OBATEJIBHOE YYPEXJIAEHHUE BBICHIEI'O OBPA3OBAHU S
«BAIIKUPCKHU TOCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

AUCHHILIMHBI XMMHYeCKasi TEXHOJIOTUs HAa 8 cemecTp

(HaMMeHOBaHUe M CHUIJIMHBI)
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OYHas

dhopma odyueHus

By pabotsl O0BEM TUCIUILINHBL
O6mas TpynoemkocTs nuctuiuimabl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOoTy ¢ IperoiaBaTeieM:

JIEKITUHA 16
MPAKTUYECKUX/ CEMUHAPCKUX

1ab0PaTOPHBIX 64
IpyTuX (TPyNIoBas, MHIUBUIYyaTbHAs KOHCYJIBTAINS U MHBIC BUIBI

y4eOHOM NeSTeTbHOCTH, IPEIyCMaTPUBAIOIINE PA0OTy 00yUArOIIUXCS C
npenogasatenem) (PKP) 1,2
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 10
VY4eOHBIX YaCOB Ha IOJTOTOBKY K

sK3ameny/3auety/muddepenipoBannomy 3auery (Kontporn) 52,8

®opma(bl) KOHTPOJIA:
3k3ameH 8 cemecTp

dopMa u3yuyeHHs] MaTEpUANOB: JIEKLIIHUU dopma TeKyuiero
P i P HHH, OcHoBHas n p yi
NpaKTUYeCKHe  3aHATHA,  CEMUHApCKhe KOHTPOJIS
JIOTIOJTHUTEIbHAS
3aHATHS, nabopaTopHbIe paboTHI, yCIIeBaeMOCTH
Ne JIuTepa-Typa, 3anaHus 1o
caMmocCTosiTeNIbHAs paboTa W TPYAOEMKOCTh . (KOJUTOKBUYMBI,
n/m Tema u conepxanue pEKOMEeH1yeMasl | CaMOCTOATEIbHON
(B uacax) CTYZICHTaM aboTe CTYJCHTOB KOHTPOJILHEIC
Beero | JIK | [IP/CEM | JIP CPC Y p Y paGoTH,
(HOMepa u3
KOMIIbIOTEPHBIE
CITHCKA)
TECTHI U T.I1.)
Pazgen Il. dusuxo-xumuuecKue
3aKOHOMEPHOCTH B XMMHYeCKOi
TeXHOJIOTHH
1 Tema 2.1. ®usuxko-xummuueckue | 2 1 1 OcH. 4, non 1,2 | Tlpopaborath Jlomyck K
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3AaKOHOMEPHOCTH B XUMHYeCKOoii
TEXHOJIOInn

JTUTEpaTypy,
MOATOTOBUTHCS

tecty JI 7

K

nabopaTopHOH
pabote

Tema 2.2. XuMHYeCKHE PeaKTOPBI.
OcHOBHBIE THUIIBI XUMHUYECKHX
pEaKTOpOB; OCHOBHBIE TpeOOBaHUS,
HpeabsBiseMble K HUM, IIPUMEPBl HX
UCIIOJIb30BaHUs B TEXHOJIOTMH
BOKHEHIINX XMMUYECKUX IPOAYKTOB.
PeakTopsl ¢ pa3snuuHBIMH peXUMAMU
JBYDKEHUS: PEaKTOp MEePHOAMYECKOrO
Y HEIPEPBIBHOIO JIEHCTBUS, PEAKTOPbI
UICATBHOTO CMEIIEHUS U IOJHOIo
BBITECHEHUS. PeakTophl C pa3inyHbIM
TEIUIOBBIM  JIBMKEHUEM. [IpuHLMIBI
MOCTPOCHUS MHOTOYPOBHEBBIX
MaTeMaTHYECKUX MOJeliel MPOoLeccoB
B TETEPOTeHHBIX  KaTaTUTHYECKUX
peakTopax. KuHetnueckue wmozaenu
XAMHYECKUX peaKuuid.
Juddy3noHHO-KUHETHYECKHE

PSKUMBI TIPOTEKAHUS pPEAKIUU B
HOPUCTOM  TrpaHyje KaTaau3aTopa.

N3menenue Ha0JII01aeMOT0
KHHETHYECKOTO TOPSAJKA PEAKIHH.
DakTopsl, OIIPEAECIIAIOIINE
3¢ (EeKTUBHOCTh HCIIOJIb30BaHUs
KaTaJn3aTopa. SBnenue

MHOKE€CTBEHHOCTH CTallMOHAPHBIX
PEXUMOB, 00JIACTH WX TPUTSHKCHUS U
yCTOHYMBOCTh (0OMacTu "3akuraHus’"
u 'rameHusa" peakiuu) Ha MpuMepe
JK30TEPMHUYECKOM  KaTaJUTHYECKON
peakuuu. MopennpoBanue
MPOTOYHBIX peaKkTopoB c
HETIOJIBMYKHBIM CJIOEM KaTajau3aTopa v

OcH. 2, nom 1

[TpopaboTtath
JTUTEPaTypy,
MOJATOTOBUTHCS
TECTy

K

TECTHI
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pEaKTopoB UIeaTbHOTO

nepeMeIuBaHMs. CrniocoOsr
CONPSDKCHUS XUMHYECKOTO
IpeBpaIICHHsI c nporeccaMu

pasziesieHus NPOAyKTOB PEaKIUu.

Tema 2.3. Cxembl NpPOU3BOACTBA. OcH. 2, non 1,2
OnepanyioHHas M TEXHOJIOTHYECKast
[Tpopaboratp Honyck K
CXEeMBbl TPOU3BOJACTBA, OTKpBITas U .
mutepatypy, JI 1-3, | maboparopHoit
UPKYJISILUOHHAS CXEMBI. Y CIOBHBIC
18,19 pabote
0003HaYeHHUsI aNMapaToB U MAalllKH.
Tema 2.4. IlepcnekTuBbI Pa3BUTHSA OcH. 2, nom 1,2
XHMHYECKOH  TEXHOJIOTHM  KakK
HayKHU. Pa3BuTHE HOBBIX MOKOJCHHIA
BBICOKOA()(DeKTHBHBIX XUMUKO- [IpopaboTtats Homyck K
TEXHOJIOTHYECKHIX MIPOLIECCOB, mutepatypy, JI 1-3, | mabopartopHoit
BKJIIOYas KaTaJINTUYECKHE, 18,19 pabote
JJIEKTPOXUMHUYECKHE,
doroxumuueckue, MeMOpaHHBbIE.
Paznea Ill. TumoBble XHUMHKO- Ocn. 4, non 1,2
TeXHOJIOTHYeCKHe Npouecchl
NMPOU3BOJICTBA
OcH. 4, nom 1,2 | IIpopabortats OIMYCK K
Tema 3.1 Ilpoueccel ruaponusa, s ’ pop Hory .
FHApATALH, YTepHpUKALH mureparypy, JI 1-3, | maboparopHoit
P ’ 18,19 pabote
Tema 3.2 Tlpoueccol nepepadoTKu OcH. 4, gon 1,2 Jomyck k
He(TAHOIO CHIPbH Metoauuka 13 nabopaTopHOI
pabore
OcH. 4, nom 1,2 | IIpopaborats OIYCK K
Tema 3.3 IlosyyeHue AMBHHMUIA N0 - AT pop Hory .
JTUTEpaTypy, nmabopaTopHOH
JleOeneBy.
MOJTOTOBUTBECS K | paboTe, TeCThI
TECTy
Tema 3.4 Ilpouecchbl THAPHUPOBAHUS OcH. 4, non 1,2 | Tlpopaborath Jlomyck k
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U IerHIpUPOBaHMSI. JIUTEpaTypy nabopaTopHOi
pabote
d Tema 3.6 Ilpou3BoacTBO aMmmMHaKa Och. 4, nom 1,2 [TpopaboTtath Jlomyck K .
2 TenaT nabopaTropHoOit
patypy pabote
10 Tema 3.7 Ilpou3BoaACTBO a30THOI OcH. 4, nom 1,2 TpopaGoTats Homyck §
KHCJIOTHI 2 TenaT nabopaTopHOi
patypy pabote
11 Tema 3.8 IIpou3BoacTBO cepHO OcH. 2, nom 1,2 TpopaGorats Jlomyck }
KHCJIOTHI 2 TepaT nabopaTopHOI
pAtypy pabore
12 JlabopaTtophnast pabota Ne 1 OcH. 4, gom 1,2 Odopmiern. oT4€r
«[uaponus sTunaneraray o 71a00paTopH.
16 16
pabote
13 Jla6opaTtopHnas pabota Ne OcH. 4, gom 1,2 OdopmieH. oT4€T
2«JleruipupoBaHUE IIUKIOTEKCAHAY 16 16 Merommixa 15 o 71a00paTopH.
pabote
14 JlaboparopHas pabota Ne 3 OcH. 1,2, non Odopmren. oTuéT
«Karanutuueckuii KPEKHHT 16 16 1,2 Meromuxa 14 1o 1a00paTopH.
HEPTIHBIX QPAKIIUI» pabote
15 JlaboparopHas pabota Ne 4 OcH. 4, gom 1,2 Odopmren. oTuér
«[lonyuyenue 6yraguena-1,3 o 16 16 Meromuxa 15 1o 1a00paTopH.
JleGeneBy» pabote
17 Tema Boga B XxumMmu4yeckoi OcH. 4, non 1,2
NPOMBINLIEHHOCTH
OcHOBHBIE HaTpaBJICHUS
. [IpopaboTats Homyck K
WCTIOIB30BaHUSI BOJBI B XUMHUYECKOU .
3 JUTEpPATypy nabopaTopHOI
MPOMBINUICHHOCTH.  ParroHanpHOe aGote
UCTIOIb30BaHUE BOJHBIX PECYpPCOB B p
XUMHUYECKON MPOMBIIIJICHHOCTH.

Bunsl npuponssix Box. Ilokasartenn
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METObI eé

KauecTBa BOIBI. KECTKOCTH BOABI U
YMCHBIICHUS.
HMoHooOMeHHass ~ OYMCTKAa  BOJBI
[IpomplinenHas BOJONOAIOTOBKA.

Bcero

80

16

64

10

PeliTHHI-TIaH JUCHUILIHHBI

(Ha3BaHUE IMCUUIUIMHBI COTJIAaCHO paboueMy yuyeOHOMY IJIaHy)

XuMuyecKasi TEXHOJIOTHS

Hampasiienne noarorosku 04.05.01 dynpaMeHTanbHas ¥ NPUKIQIHAS XUMHUSI

kypce IV, cemectp 7

Bujabl yueOnoii nesareqpHocTn | bamwr 3a Yucno banaer
CTYACHTOB KOHKPETHOE | 3aaHuii 32 | MUHUMAJIbHBIH | MaKCUMaIbHBIH
3aJlaHue ceMecTp

Mopnyas 1
Texkymuii KOHTPOJIb
1. lonycku K 1a00paTopHBIM 2 5 0 10
pabotam)
2. JloMaInrHue 3a/1aHus 5 2 0 10
(opopmnenue 1ab0paTOpHBIX
pabor)
Py0e:xxHbINi KOHTPOJIb
1. TecToBbIe 3anaHUs 15 1 0 15
Bcero 35
Monayasb 2

IIpunoxenne 2
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Texkymmii KOHTPOJIb

1.lonycku K 1a00paTopHbIM 2 5 0 10
paboram)
2. Jlomamiaue 3a1aHus 5 2 0 10
(opopmieHue 1abOpaTOPHBIX
pabor)
Py0e:xHbIii KOHTPOJIb
1. TectoBbIe 3a1aHUs 15 1 0 15
Bcero 35
IMoompurebHbIE 0AJIIBI
1. Ctynenueckas onumnuana 0 5
2. IlyOnukarus craTei 0 3
3. Yuactue B koH(pepeHInn 0 2
Bcero 10
IHocemaemocTh (0a/1J1b1 BBIYMTAIOTCHA U3 001eH CyMMBbI HA0paHHBIX 0a/1J10B)
1. Iocenienue JIEKIIMOHHBIX 0 -6
3aHATUN
2. Tlocemenne 1a00OPaTOPHBIX 0 -10
3aHATUN
HToroBbiii KOHTPOJIb
1. Dx3amen 0 30

(Ha3BaHUE MCUUIUIMHBI COTJIAaCHO paboueMy yuyeOHOMY IJIaHy)

XyMHUYecKas TEXHOJIOTHS

Hampasnenue noarorosku 04.05.01 dynpameHnTanbHas ¥ NPUKIaIHAS XUMHUS

kypc IV, cemectp 8

Buabl yueOHoI 1eATeJIbHOCTH
CTYICHTOB

ban za
KOHKPETHOE
3aJIaHUE

Yucino
3aJIaHUH 3a
CEMECTP

basnsr

MunumanpHbI | MakcuMaJIbHBIN
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Mopnyas 1

Texkymmii KOHTPOJIb

1.lonmycku k 1abopaTOpHBIM 2 5 0 10

paboTtam)

2. Jlomamaue 3a1aHus 5 2 0 10

(opopmieHue 1a00paTOPHBIX

pabor)

Py0e:xxHbIii KOHTPOJIb

1. TectoBbIC 3a1aHUS 15 1 0 15

Bcero 35

Mopyas 2

Texkymmii KOHTPOJIb

1. lonycku K 1a00paTopHBIM 2 5 0 10

pabotam)

2. Jlomamiaue 3a1aHus 5 2 0 10

(obopmiieHue 1a0OPaTOPHBIX

pabor)

Py0e:xHbIli KOHTPOJIb

1. TecToBBIE 3aMaHus 15 1 0 15

Bcero 35

IHoompuresbHbIe 0AIBI

1. Ctynenueckas onummnuana 0 5

2. IlyOnukarus craTei 0 3

3. YuacTtue B KOHpEepeHIun 0 2

Bcero 10
ITocemaemocTs (0a/1/1b1 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)

3. Iocemenne NEKIMOHHBIX 0 -6

3aHATHI

4. Tlocemenue J1abOpaTOPHBIX 0 -10

3aHATUU
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HToroBbiii KOHTPOJIb

1. Dx3amen

30
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