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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C

INIAHUPYEMBIMH pE3yJbTaTaMU O0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NnmporpaMmmbl

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pe3ynbraTe ocBoeHuss 00pa30BaTeIbHOM MPOTrPAMMEBI 00YJArOIIHIACS TOJIKEH OBJIAICTh
CIICIYIOIIUMHU pe3yIbTaTaMH O0yICHHUS 110 JTUCITUILIHHE:

Pesynbrarel 00ydeHus

®opmupyemasi KOMIETEHIHS (C
yKa3aHUEeM KoJia)

M¢E4a
-HUEC

3HaHUA

3HaTh: TEOPETUUECKHE OCHOBBI 0a30BBIX
XUMHYECKUX JTUCITUTUTHH

OIIK-1 cnocoOHOCTHIO
HCII0JIb30BAaTh MOJYUCHHBIC 3HAHUA
TCOPETHICCKHUX OCHOB
(GyH1TaMEHTaJIbHBIX Pa3eIoB
XUMUH IIPU pELICHUN
npodeccuoHalbHBIX 3a7a4

3HaTh: MaTeMaTU4ECKUH ammapar,
HEO0OXO0IMMBIH JUIsl perieHus
npodeccroHalIbHBIX 3a1a4 B 00J1aCTH
XHUMHWHU U MaTCPpHUAJIOBECICHUS

3HaTh: OCHOBHEIC TECOPETUUCCKHUC
MOJIOKEHUS CMEXXHBIX ¢ XUMHUEH
€CTCCTBCHHOHAYYHBIX TVCIUILIINH

OIIK-3 crmocoOHOCTHIO
HCITOJIb30BaTh OCHOBHEIE 3aKOHEI
eCTeCTBeHHOHay‘IHBIX JOUCIIUIIIINH
B IpodeccruoHanbHO
JEATENHLHOCTH

3HaTh: OCHOBHBIC XapaKTEPUCTUK U
CBOMCTBA KOMITOHEHTOB XHMHUYECKHX
MIPOU3BOJICTB: THITBI U CTETICHb
BO3/ICHCTBUST XUMHUYECKUX
MPEIPUATHIA Ha OKPYKAOIIYIO CPeLy,
npaBuiia paboThl HA 00OPYIOBAHUH U
TEXHUKU 0€301IaCHOCTH

OIIK-6-3HaHMEM HOPM TEXHUKH
0€30MacCHOCTH 1 YMEHHUEM
peann3oBaTh UX B JTA00OPATOPHBIX U
TEXHOJIOTUIECKUX YCIOBHSIX

CTaHJIapPTHBIE METO/Ibl TPUMEHEHHUS
COBPEMEHHOM armaparypsl npu
MIPOBEJICHUHU HAYYHBIX UCCIIEIOBAaHUM,
UICHTU(PUKAIIMN U UCCIIEI0BaHUS
CBOJCTB BEILIECTB U MaTepPHAJIOB,
npaBuiia 00paboTKH ¥ 0popMIICHUS
pe3ynbTaToB paboThl, HOpMbI Th

I1K-2

BJIaJICHUEM 0a30BBEIMU
HaBBIKAMU HCIOJIL30BAHUSA
COBPEMEHHOHN  ammapaTrypbl TpH
MIPOBEACHUH Hay4YHBIX
HUCCIEI0BaHNNI

OCHOBHBIE 3TaIbl ¥ 3aKOHOMEPHOCTH
(dbopmupoBanus GyHAaMEHTATBHBIX
XUMHYECKUX TOHSITUN

I1K-3 BmameHueM cucteMoit
byHIaMeHTaIbHBIX XUMUYECKUX
MHOHATUH

3HaTh: OCHOBHBIE OTallbl Pa3BUTHUSA
XUMUH;

Hay4YHBIE JIOCTHKCHUS HaunOoJee
BBIIAIOIIUXCS OTE€YECTBEHHBIX u

3apy0eKHBIX XUMHUKOB,
WX BKJIAJl B Pa3BUTHE XUMUHU.

[1K-4 crnocoOGHOCTBbIO TPUMEHSTH
OCHOBHBIE  €CTECTBEHHOHAYYHBIE
3aKOHBI u 3aKOHOMEPHOCTH
pPa3BUTHS XMMUYECKOH HayKu IpH
aHaJu3e MOJTyYeHHBIX PEe3yIbTaTOB

¢u3nyeckue CBOHCTBA MaTepUAIOB U
BEIIIECTB

[1K-7 BnageHneM MetoamMu
6e301acHoOro o0palleHus ¢
XMMUYECKHUMHU MaTepuallaMHt C




XUMHYECKHE CBOMCTBA MaTepruajioB U
BCIICCTB

y4eTOM UX (PU3NYECKUX U
XUMUYECKUX CBOMCTB

yMEHUs

YMeTh: pelaTh TUIIOBbIE yueOHbIE
3aJ1a4M 110 OCHOBHBIM (06a30BbIM)
XUMHWYCCKUM AUCHUIIIIMHAM

VYMeTh: BBIIOJIHATD CTaHAapTHBIC
nevicTBus (Kiaccu(uKanys BEIecTs,
COCTaBJIEHUE CXEM IIPOLIECCOB,
cucreMaTru3anus JaHHbIX U T.H.) C
Y4E€TOM OCHOBHBIX MOHATUHA U 0OIIIHUX
3aKOHOMEpHOCTEH, (POpMyIHpyEeMBIX B
paMKax 0a30BBIX XUMHUUYECKUX
JAUCIHUITIINH

OIIK-1 cnocoOHOCTHIO
HCII0JIb30BATh IMMOJTYUCHHBIC 3HAHW A
TCOPECTHICCKHUX OCHOB
(GyHIaMEHTATBHBIX pa3esioB
XUMHHU IIPU PEILICHUU
npoeCCHOHATBHBIX 3a7a4

peuaTh TUIOBBIE yueOHbIE 3a1a4H 10
OCHOBHBIM pa3/ieJlaM MaT€MAaTHKU U
€CTECTBEHHOHAYYHBIX JTUCHUIUINH

OIIK-3 ¢crmocoOHOCTHIO
HCITOIB30BaTh OCHOBHBIE 3aKOHEI
eCTeCTBeHHOHay‘IHBIX JOUCIIUILIINH
B IIpodeccruoHanbHO
JEATENHLHOCTH

HCITOIb30BATE
TeXHHYeCKHe
cpeacTBa oA
H3MepeHHH

OCHOBHBIX
napaMeTpoB
TeXHOTOTHIECKOTO
mpolecca.

OIIK-6-3HaHMEM HOPM TEXHUKH
0€30MacCHOCTH 1 YMEHHUEM
peann3oBaTh UX B JTA00OPATOPHBIX U
TEXHOJIOTUYECKUX YCIOBHSIX

MIPOBOJIUTH XUMUYECKHE SKCIIEPUMEHTBI
C UCMOJIb30BaHUEM COBPEMEHHOMN
anmnapaTtypsl

[1K-2
BJIa/IeHHEM 0a30BbIMU HaBbIKAMU
HCII0JIb30BAaHUSI COBPEMEHHOM
anmnapaTtypsl IpU IPOBEACHUN
HAyYHBIX MCCIICIOBAHUN

HpI/IMeHSITB OCHOBHBIC
(I)YHI[aMeHTaJ'ILHbIe XHUMHNYCCKHEC
IIOHATHUA

[1K-3 BnamenueM cucTeMoit
(byHIaMEHTaIbHBIX XUMUYECKUX
MOHATHH

OLICHUBATh XUMHMYECKHUE IIOHATUS U
3aKOHBI B CIIOKHOM CUCTEME BO33PEHUU
COBPEMEHHOM

XUMUU

[1K-4 crnocoOHOCTBIO TPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAyYHbIE
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHSI XUMUYECKON HAYKH MPH
aHaJ3e MOJTyYeHHBIX Pe3yIbTaTOB

YMeTs: MIaHupoBaTh paboTy ¢
XUMUYECKUMHU BEIIECTBAMU

[1K-7 BnagenneM MetoamMu
6e301acHoOro oopalieHus ¢




YMeTh: paboTaTh C IPEATI0KEHHBIMU
XMUMHUYECKUMHU PEAKTUBAMU

XUMUYECKUMHU MaTepHaliaMy ¢
y4eTOM UX (U3NYECKUX U
XUMUYECKUX CBOMCTB

Bnanenus
(HaBBIKH/
OTIBIT
JeATeIbHO-
CTH)

Bnaners: HaBblkamMu paboThI ¢ yueOHOM
JUTEPATYPOU 110 OCHOBHBIM
XUMHYECKUM JUCIUILINHAM

OIIK-1 cnocoOHOCTHIO
HCII0JIb30BAaTh IMOJTYUCHHBIC 3HAHW A
TCOPECTHICCKUX OCHOB
(GyHIaMEHTATBHBIX pa3esioB
XUMUHU IIPU PEILICHUU
npoeCCHOHATBHBIX 3a71a4

Bnaners: HaBblkamMu paboThI ¢ yueOHOM
JIUTEpaTypo, OCHOBHOM
TEPMHHOJIOTUEN U TIOHSATUHHBIM
anmnapaToM 0a30BbIX MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX UCHUIUINH

OIIK-3 cr1ocoOHOCTHIO
HCITOJIB30BaTh OCHOBHBIE 3aKOHBI
eCTCCTBeHHOHay‘IHBIX JOUCIIUIIIINH
B IIpodeccruoHanbHOM
JEATETHLHOCTH

Bnaners HaBbIKaMu paboThI Ha
XMUMHUYECKOM 000pY/I0BaHHUH,
NIPUHIUIIAMU pacu€Ta
TEXHOJIOTMYECKUX PEKUMOB

OIIK-6 3HaHMEeM HOPM TEXHUKH
0€30MacHOCTH U YMEHHEM
peann3oBarh UX B JIAOOPATOPHBIX U
TEXHOJIOTUYECKUX YCIOBHSIX

Bnagers 0a30BBEIMU HaBBIKAMU
HCMOJIb30BAHUSI COBPEMEHHOM
amnmapaTypsl PU MPOBEACHUN HAyIHBIX
HUCCIIEI0OBAHUI

ITK-2
BJIaJICHHEM 0a30BBIMHU HABBIKAMH
HCIIOJIb30BAHUS COBPEMEHHOM
amnmapaTypsl Py MPOBEACHUHI
Hay4YHBIX UCCIIEIOBAHUI

Biagers cucreMoii 0a30BbIX
(dhyHIaMEHTATBHBIX XUMHYECKHX
HOHATUN

I1K-3 BmamenueM cucteMoi
byHIaAMEHTATBHBIX XUMHYECKUX
MOHATUH

BJ'Ia,Z[eTBZ HaBBIKAMH  0013aTEJILHOTO
O3HAKOMJICHHUA C HpCI[I:ICTOpHCfI TOIrO
HJIX KHOTI'O BOIIPOC

IIOCTAaBJICHHOTI'O B €T0 HpaKTquCKOﬁ
HaquOﬁ u HCH&FOFHHCCKOﬁ
ACATCIBbHOCTH.

[1K-4 criocoOHOCTBIO MPUMEHSI T
OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHBI U 3aKOHOMEPHOCTHU
pa3BUTHSA XUMHUYECKON HAYKU MIPH
aHaJIM3€e MOTYYEHHBIX PEe3yIbTaTOB

Brnaners: MMpCACTABJICHHUAMU O IIPpUPOAC
XMMHNYCCKOI'0O BCIICCTBA U (I)I/ISI/I‘IGCKI/IX
CBOMCTB IOCIIETHETO

Bnapgets: IMPUHIUITAaMHA aJICKBaTHOM
pa6OTLI C XUMHNYCCKHMHU BCIICCTBAMU

IIK-7 BiageHneM METOaMH
0e301macHOTO OOpaIeHus ¢
XUMHYECKUMH MaTepHallaMu C
y4eToOM uX GU3UYECKUX U
XUMHUYECKUX CBOMCTB

2. Leab 1 MecTO AMCUHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

JucuumnmHa « XuMudecKkasi TEXHOJIOTHUs» OTHOCHUTCS K 0a30BOi "acTu.
JucuunnuHa uzydaercs Ha 3 Kypce B 6 cemecTpe.




enn w3ydeHUss IUCHUIUIMHBL: OOECIICYCHHE TOHMMAHUE BBIMTYCKHUKOM YHHBEPCHUTETA
MHOTOYPOBHEBOIO W MHOTOKPUTEPUAIBHOIO XapakTepa 3ajad CO3JaHUs HOBBIX TEXHOJIOTUH,
MPEIOCTABJIICHUE €My 3HAHMA M HAaBBIKOB, HEOOXOJWMBIX JUIsI TPAMOTHOTO OTBICKAHHSI TOYEK
MPUJIOKEHUSI HOBBIX HAYYHBIX PE3YJbTATOB, a TAKXKE JKCIEPTHU3bl TEXHOJOTHMYECKUX PELICHHN Ha
OCHOBE YHUBEPCAIBbHBIX KPUTEPUEB, BEITCKAIOMINX U3 ()YHIAMEHTAIBHBIX 3aKOHOB TIPUPOIBI.
JIJis1 OCBOCHHSI TUCIIUTUIMHBI HEOOXO0IUMBI KOMITETCHITHH, C(OOPMHUPOBAHHBIE B paAMKaX U3y4CHHS
CJIEIYIOLIUX JIACHHIUINH:
- b1.5.07 ®usuka
- 51.5.08 Heopranuueckas xumus
- b1.5.09 Ananutnyeckas XumMus
- b1.5.10 Oprannyeckas xumus
- b1.b.11 ®usnueckas xumus
- b1.5.14 BoicokoMOIEKYISIpHbIE COEAMHEHUS
- b1.b.15 KoytonaHass XuMus
- b1.b.16 TexHOreHHBIE CUCTEMBI U IKOJIOTUUECKUN PUCK
3. Coaep:xanue padoyeil mporpamMmsl (00beM THCHUILUINHBI, TUIBI M BUABI Y4eOHbBIX
3aHATHI, yueOHO-MeToAnYecKoe ofecrieyeHrne cCaMOCTOSITeIbHON padoThl 00y4aroIuXCcs)
Coneprxanne pabodeii mporpamMel mpectaBieHo B [Ipumoskernu Ne 1.
4. ®oHJ OlIEHOYHBIX CPEJICTB MO AUCIHUIIHHE



4.1. Ilepeyenb KOMIeTEeHINH ¢ YKa3aHUEM ITanoB X ()OPMHUPOBAHNS B IIpoLecce OCBOeHHs 00pa3oBaTebHOI nporpaMmMsel. Onucanue

nokasarejed u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMii HA PA3JINYHBIX 3Talax ux (l)OpMHpOBaHI/Iﬂ, OIMUCAHMUEC IKAJI OCHUBAHUSA

Kox u ¢popmyanpoBka KoMneTeHIHH
OIIK-1 crtocoGHOCTBIO HCIIOB30BATh MOJYYCHHBIC 3HAHUS TEOPETHUECKIX OCHOB (DYH/IAaMEHTAJIBHBIX PA3/ICNIOB XUMUH MPH PEILICHUH
npodeccHoOHATBHBIX 33124

[Inanupyemslie
pe3yabTaThl OOyUCHHS Kputepun orieHHBaHUS pe3yIbTaTOB O0YICHUS
Drtan (ypoBEHb) (mokazarenu 2 («He 3 4 («Xopo1o») 5 («O1an4HO»)
OCBOEHHS KOMIIETCHIHH TOCTHKEHUS 3aIaHHOTO YIIOBJIETBOPUTEN | («Y IOBIETBOPUTEIHH
YPOBHSI OCBOEHHUS BHOY) o»)
KOMITIETEHIIH)
3HaTh: 3aTpyaHseTcs B Nwmeer Nwmeer Nwmeer yetkoe,
TEOPETHUYECKHE OTIpe/IeIICHU T IIpEJICTaBICHHE O MpEeJICTaBICHHUE O L[EJI0CTHOE
OCHOBBI 0a30BBIX 0a30BbIX COJIepKaHUU COJIEpKAHUU npeJCTaBICHUE O
XUMUYECKUX TUCLMIIMH | IOHATHH 1 OTJIENIBHBIX OCHOBHBIX y4EOHBIX COJIepKaHUU
(GOopMyIHUpOBKE | XMMHYECKHX KYpPCOB 10 XMMMH, OCHOBHBIX
OCHOBHBIX JMCLUIUIMH, 3HAeT 3HAeT TEPMHUHOJIOTHIO, | XUMUYECKUX KYpPCOB U
1 atam (ypoBeHb) 3aKOHOB XUMHH | TEPMHUHOJIOTHIO, OCHOBHBIC 3aKOHBI U 00mmx

OCHOBHBIE 3aKOHBI
XHMUH, HO JIOTYCKaeT
HETOYHOCTH B
dbopMyITHpoBKax

MOHUMAET CYIIHOCTb
o0mux
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBIX XUMUYECKUX
JTUCIUILIAH

3aKOHOMEPHOCTSX
XUMHYECKUX
MIPOIIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHYECKUX
JHACIUATUIMH




2 sTan (ypoBeHb)

YMeTs:

BBITIOJTHSTh
CTaHJIapPTHBIE
JIEUCTBUSA
(xmaccuduxarnys
BEIIECTB,
COCTaBIICHUE CXEM
MIPOIIECCOB,
CUCTEMAaTH3aIIH
JMAHHBIX U T.IL.) C
Y9eTOM OCHOBHBIX
MOHSITHHA M 00X
3aKOHOMEPHOCTEH,
hopmMyTUpyeMBIX B
paMKax 6a30BBIX
XUMHYCCKHAX
JTUCLUIUIAH

YMers:

pemaTh
THUIIOBbIC y4eOHBIC
3aJ]au¥ 110 OCHOBHBIM
(6a30BbIM)
XUMUYECKUM
JMCIUTUTMHAM

VYmeer

KIaccuUIIpPOBa
Th BELIECTBA,
COCTaBIISATh
CTPYKTYpHBIE U
IPOCTPAHCTBEHH
ble (pOpPMYIIBI
OCHOBHBIX
KJIaCCOB
OpraHUYECKUX U
HEOPraHUYECKUX
COCIUHCHMH,
Ha3bIBATh
BEIIECTBA B
COOTBETCTBUHU C
HOMEHKJIATYpOil
NIOITAK

Ywmeer
HHTEPIPETUPOBATH
pe3yJIbTaThI
OTHOCHUTEIIBHO
MPOCTHIX
XUMHUYECCKUX
IIPOLIECCOB C
WCII0JIb30BAHUEM
00mmx
MPEJCTABICHUN U
3aKOHOMEPHOCTEH,
N3y4aeMBbIX B
paMKax 6a30BBIX
XUMHUYECCKUX
JUCLIIINH

YmMmeer
COCTaBJISITh CXEMBI
MIPOLECCOB C
HCIIOJIb30BaHHUEM
3HAHHUI OCHOBHEIX
XUMUYECKUX
JUCIUILINH, HO
JIOITYCKAET OT/ACIIbHbIE
HETOYHOCTH TIPH
bopMynupoBKe
YCJIOBUMI
OCYILIECTBJICHUS TAKUX
MPOIECCOB

YmMmeer
MIPOTHO3UPOBATH
pe3yJabTaThI
HECIIOKHBIX
IMOCJICIOBATCILHOCTEH
XUMHAYECKUX PEaKIHil
C y4eToM 00IIuX
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX
XUMHAYECKUX
JTHUCITUTLINH

VYwmeer pemath
THUIIOBBIE
3a7a4M U3
0a30BBIX
KYPCOB XHMHH,
HO JIOITYCKaeT
OTIEIbHEIE
OIINOKHU

VYwmeer pemath
TUTIOBBIC 33]1a9 U3
0a30BBIX KypCOB
XUMHHU

YmMeer pemars
KOMOWHHMPOBAHHBIE
3aaun U3 0a30BbIX
KypCOB XUMHH

YmMmeer pemars
3a7a4H IOBLIIEHHON
CJIO’KHOCTH U3
0a30BBIX KYPCOB
XUMHH




Biiagers: HaBbIKaMu
paboThI ¢ yueOHoi
JUTEPATYPOH 110

Buianeer
HaBbIKaMH
HOoMCKa yueOHOM

Brnaneer HaBbIKaMu
BOCIIPOU3BEACHHUA
OCBOEHHOTI'O

Bianeer HaBbIKaMu
CaMOCTOATEIHLHOTO
W3Y4YEHUS OTICIIbHBIX

Bnaneer HaBbIKaMU
KPUTHYECKOTO
aHaJin3a yueOHOU

OCHOBHBIM JAUTEpaTypsl, B | yueOHOTo Marepuasia | pas3zieiaoB yueOHOU uH(pOpMaLUU 110
) XUMHYECKUM T.4., C 110 OCHOBHBIM JUTEPaTyphl 110 OCHOBHBIM pa3jienam
sTan (ypoBEHb)
JUCLMILIMHAM UCIIOJIb30BAHUE | XMMHYECKUM OCHOBHBIM XUMMUH,
M DJIEKTPOHHBIX | JUCLUILIMHAM XUMHYECKUM (bopMyIupOBKHU
pecypcoB JUCHUIUINHAM U BBIBOJIOB U Y4acTus B
00Cy)XIeHUS JUCKYCCHUH T10
OCBOEHHOTO yueOHBIM BOIIpOCaM
MaTepuaa

10




Koa u popmyiupoBKa KOMIETEHIMH
OIIK-3 crmocoOHOCThIO HCIIOJIB30BATh OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B TPO()ECCUOHALHOM IS TEIILHOCTH

Oran [Tnanupyembie Kpurepuu onennBanus pe3yyinbTaToB 0OyUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMITETEHITH (mokazarenu 3
2 («He
" JOCTUKEHUS («Y 1OBIETBOPUTENIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJJaHHOTO YPOBHSA »)
OCBOEHUS
KOMIICTCHITH )
[IepBb1it 3HaTh: He moxet npusectn Nmeer npencraBnenue | Mmeer npencrasiieHne o Nwmeer YETKOE,
aTan MaTeMaTHYECKHI MIPUMEPHI UCTIOTB30BaHMS | O CITOCO00ax crocobax MCIOIb30BaHUS L[EJI0CTHOE
(ypoBeHb) ammapar, MaTeMaTHYeCKOTO WCTIOJTb30BAHMS MaTeMaTUYeCKOTO arnmapara | MpeJcTaBICHUE 0
HEOOXOIUMBIH Ui | ammapara MpH pelieHun MaTeMaTH4eCKOTo IIpU pElICHUH 3a]1a4 B crocobax
pelieHus 3a/1a4 B 00JIaCTH XMMUU U | allliapara MpH pelieHuu | 001acTu XUMHUH U MCIIOJIb30BaHUS
podecCHOHANBHBIX | MaTepHaIOBEACHUS 3aJa4 B 00J1aCTH XUMUU | MaTepHUaIOBeICHUS MaTeMaTH4eCKOIro
3a/a4 B 00y1acTu U MaTepuaioBeCHHUS, anmapara npu
XUMHHU U HO JIOITYCKaeT pelieHud  3ajgad = B
MaTepHuaIoBeICHUs HETOYHOCTH B obnmacT  XUMUU U
dbopMynupoBKax MaTepHUaJIOBeICHUS
3HaTh: OCHOBHBIE 3arpyaHseTcs B Nwmeer npencrasinenue | Mmeer npencrasiieHue o Nwmeer YETKOE,
TEOPETUYECKUE onpezeneHuu 0a30BbIX 0 coJiepKaHUU COJIep>KaHUU OCHOBHBIX L[EJI0CTHOE
MOJIOKEHUS HNOHITUH U GOPMYITUPOBKE | OTAEIBHBIX Pa3JIEIOB pa3enoB CMEXKHBIX C MpeJICTaBICHHE 00
CMEXHBIX C XUMHEH | OCHOBHBIX 3aKOHOB CMEXHBIX C XUMHEH XUMHEH 001ux
€CTECTBEHHOHAY4YH | CMEXHBIX C XUMHEH €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 3aKOHOMEPHOCTSX
BIX AUCLUILIUH €CTECTBEHHOHAYYHBIX JTUCIUILUINH, HO JTUCIUIUINH, 3HAET CMEXHBIX C XHUMHEH
JUCHUTIIIUH JIOTTyCKaeT HETOUHOCTH | TEPMHUHOJIOTHUIO, OCHOBHBIE | €CTECTBEHHOHAYYHBIX
B (hopMynupoBKax 3aKOHBI U IOHUMAET JUCHUTIIINH u
CYITHOCTh OOIINX crocobax ux
3aKOHOMEPHOCTEU ITUX UCIOJIb30BaHUA  MpH
obnacTeii 3HaHUS perieHnu
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npodeccnoHaTbHBIX

3aay = B oOiactu
XUMHUHU nu
MaTepHaIOBEICHUS

Bropoit YMmeTs: YwMmeet pemars YwMmeer pemars Ywmeer pemath VYwmeer pemath

Jran peniaTh TUTIOBBIE THIIOBBIC 331a9M U3 THIIOBBIC 3a1a4M U3 KOMOWHHMPOBAHHBIE 33J]a4l | 337]a491 MMOBBIIICHHOMN

(ypoBeHb) y4eOHbIe 3a/1auu TI0 | 6a30BBIX KYpPCOB 0a30BBIX KypCOB 13 0a30BBIX KYpCOB CIIOHOCTH U3
OCHOBHEIM €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 0a30BBIX KYPCOB
pasnenam JUCITUTIINH, HO TOTYCKAeT | AWCITUTUTHH JUACIUATUINH €CTECTBEHHOHAYYHBIX
MaTEeMaTHUKU 1 OTJIEeJIbHEIC OITUOKHI JHACIATIINH
€CTECTBEHHOHAYYH
BIX JUCIIUILINH

Tperuii Bnaners: 1. Bmameer HaBbBIKAMU Bnaneer Bnaneer HaBbIKaMu Bnaneer

aran HaBBIKAMHU PabOTHI C | MIOUCKA y4eOHOH | HaBBIKAMU CaMOCTOSITEIBLHOTO HaBBIKAMU

(ypoBeHb) y4eOHOU JUTEPATyphl, B T.4., C | BOCIIPOU3BEICHUS W3Y4YEHUS OTACIIBHBIX KPUTHYECKOTO
JTUTEpaTypo, HCIIOJIb30BAaHUEM OCBOEHHOTO Y4EOHOTO | pa3/iesioB yueOHOM aHanu3a yaeOHo#
OCHOBHOM AJICKTPOHHBIX  PECYPCOB, | MaTepHalia, B IIEJIOM JUTEPATYpPHI, BIIaJICET uHpopmMmaruy,
TEPMUHOJIOTUEH M | YaCTUYHO BJIaZi€eT | BJaJeeT OCHOBHOM OCHOBHOM TEPMUHOJIOTHEH | YPOBEHB BJIAJACHUS
MMOHATUMHBIM OCHOBHOW TE€PMHUHOJIOTHEH | TEPMHUHOJIOTHUEN U Y MOHSTUHHBIM alapartoM | TEPMHUHOJIOTHUEN U

amnmapaToMm 0a30BBIX
MaTEeMaTUYECKHX U
€CTECTBEHHOHAYYH
BIX JUCLIUILINH

1 TTIOHATHHHBIM arapaTomMm
0a30BBIX MaTEeMaTHYECKHUX
" CCTCCTBCHHOHAYYHBIX

MMOHATUHHBIM
amnmapaTom 0a30BBIX
MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
JUACIUTUIMH

0a30BbLIX MATEMATHYECKUX U
€CTECTBCHHOHAYYHBIX
IUCLUILINH

MMOHATUHHBIM
anmapaToM IMO3BOJISET
dbopMynupoBarth
BBLIBOJIBI U
y4acTBOBAaTH B
JTUCKYCCHUHU T10
y4eOHBIM BOIIpOCaM
0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUACIUILINH
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Koa u popmyiupoBKa KOMIETEHIMH
OIIK-6 3HaHMEeM HOPM TEXHHUKH 0€30MaCHOCTH M YMEHUEM PEan30BaTh UX B JIA0OPATOPHBIX U TEXHOJIOTHUECKUX YCIOBUIX

Oran [Lnanupyembie Kpurepuu onennBanus pe3yyinbTaToB 0OyUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMITETEHITH (mokazarenu 2 («He 3
" JOCTUKEHUS («Y noBneTBOPUTETBHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJJaHHOTO YPOBHSA »)
OCBOCHHUS
KOMITIETEHIIH)

[IepBb1it 3HaTh: 3arpynHsieTcs B Nwmeer oOmiee 3HaeT 3HaeT

JTaIl OCHOBHBIE OCHOBHBIS MIpEeNCTaBICHUE O OCHOBHEIS [IPHHITHITEI
XAPAKTEPHCTHEH H XapAKIEPHCTHRH H OCHOBHEIE THITE

(ypoBeHb) pakTep cpoticTen ‘ “ I PHHITHIIEI OIpeIeneHH
C_BOHCTBa KOMIIOHEHTOB XaApAKTEPHCTHICH H OpTaHH3allHH IKOTOTHYUECKOH
KOMIIOHCHTOB XHMHYISCKHX ;2?::{;[::}1103 KHMHYSCEKQLO - L
XHMHYECKHX : : : Sar ~“HOC

MPOMIBOACTE: THIR B | e CKHX MPOH3BOICTEA, 0e30IIacHOCTH
NPpOH3BOICTE. THIIEI H CTEIEeHb BO3ICHCTBHA = .
cTeleHE Bo2IelicTRHA XHMHYECKHX MPOH3BOICTE; THIIEI H PperImaMeHT H [IPOH3BOICTE.
CHMIECREY l'lpe:[leH.HTHﬁ Ha CTeleHb BO3IeHCTBHA TeXHHYSCKHS M ETOJBI
NpeanpHATHI Ha OKpPYRAOIIYIO Cpely. XHMHYECKHX CpeicTBa.
peanp é npaBHIa paGoThI Ha npeIpHATHii Ha ~ IpeIoTBpaIleHHA
OKPYAKAIOIIYIO Cpely: 060pyI0BAHHH H HeOOXOIHMEI® 1714
- OKPYKAIOIIYI0 CPETY: BOSMOMHEIX aBapPH
MpaeHIa padOTEl Ha TEXHHKH - KOHTPOIA H Iy X aeap
- . 5e30MACHOCTI. npaBHIa padoTHL Ha

000pPYAOBAHHH H 3HAaHUU 0GOpyIOBAaHHH H YIpaBJICHHA
TEXHHEH TeXHHKH TEXHOIOIHIECKHM
OC30MACHOCTH. §e30macHOCTH. TIPOIIECCOM.

1
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Bropoit YMers: YMeer ucnonb3oBaThb YmMmeer YmMmeer YMmeer
aTan HCTIOAB30BATE IIPOCTEHINE TEXHUYECKUE | UCIIOJIb30BATh BEIOHPATh OIIpedeIATh PHCK]
(ypoBeHb) TeXHHYeCKHE CpEICTBA [UIS U3MEPEHUST | OCHOBHBIC TEXHUYECKUE | TeXHHYUECKHe NpeBHIETE
cpedctea AT psna mapameTpos CpeCTBa ISt cpercTBa H
HIMEpERHA TEXHOJIOTUIECKOTO U3MEpEHUs psaga TeXHOIIOTHH c TOCACACTBHA
OCHOBHELX Tpoliecca, HO JOMYCKaeT | [apamMeTpoB yIeTOM aBapHH,
napaMeTpor i ~
X HOTOIHIECKOLO OIITMOKH TEXHOJIOTUIECKOTO fe30mMacHOCTH  HX BO3HHEKAIOIIHE
mpomecca. fiporiecca, HO HPHMEHEHHA. pe3yIbIaTe OTKAa3
DEIIATE THIIOBEE JOTTyCKaeT HeOObIIne pHGDIBI
HETOYHOCTHU
yueOHbI€ 3a]1auH I10 aImapaTypeL.
OCHOBHBIM
paszzaenam
MaTeMAaTUKH U
€CTeCTBEHHOHAYYH
BIX TUCITUTLTAH
Tperuii Bnaners: Bnaneer Bnaneer Bnaneer Bnaneer
aTarn HaBbIKAMU MPOCTEHIIMMH HaBbIKaMU | ©a30BBIMU HaBBIKAMHU MeTOJaMH BEIOOpa METOJaMH pacHe]
(ypoBeHb) paboTHI Ha paboTHl HA XUMHUYECKOM paboThl HA panHOHATBEHEIX DHCKOB
XUMUYECKOM 00opyI0BaHUH, XUMHAYECKOM TeXHOTOTHISCKHX
000pyI0BaHNUH, NPHHIMIAMH PacyéTa 000py/I0BaHUH, cXeM MpPOH3BOICTBA XHMHTeCKHX
MPUHIUTIAMA TEXHOJIOTUIECKUX NPUHIUIIAMA pacyéra H MeToJdaMH IIPOH3BOJCTE.
pacuéra pe)KI/éMOB, HO JIOITyCKAaeT TEXHOJIOTUIECKUX YTHIH3aIlHH MPHHITHIIAMH
TEXHOJIOTUIECKUX OIITMOKH PEKUMOB M JIOMYCKAeT | OTXOIOB .
PEXHUMOB HeOoJIbIIHe IPOH3BOIICTEA. AHATHOCTHKH
HETOYHOCTH XHMHEKO-
TeXHOIOITHIeCKOH
CHCTEMEI.

ra
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Koa u popmyiupoBKa KOMIETEHIMH

[1K-2 Bnanenue 6a30BbIMU HaBBIKAMH HCIIOJIB30BAHUSI COBPEMEHHOM ammaparypsl TPy MPOBEJACHUHN HAYYHBIX UCCIIETOBAHMIMA

Ortan [Tnanupyemblie Kpurepun orieHnBanus pe3yiabTaToB 00y4eHUs
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMITETEHITH (mokazarenu 3
2 («He
" JOCTUKEHUS («Y 1OBIETBOPUTENIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJJaHHOTO YPOBHSA »)
OCBOCHHS
KOMIICTCHITH )

[IepBb1it 3HaTh: 3arpyaHsercs B Hmeet obiee 3HaeT CTaHAAPTHHIE 3HaeT

aTarn CTaHJApTHBIE | BBIOOpE METOA MpECTaBICHHUE O METO/Ibl TIPUMEHEHUS CTaHJAPTHBIE METO/IBI

(ypoBeHb) METO/TBI MIPUMEHEHHS METOJIaX IPUMEHEHUSI | COBPEMEHHOH anmapaTypbl | IPUMEHEHUS
IIPUMEHEHUS COBPEMEHHOM anmaparypsl | COBPEMEHHON IPY IPOBEIEHUH HAyYHbIX | COBPEMEHHOMN
COBPEMEHHOU IIPY [IPOBE/ICHUH HAy4YHBIX | amllaparypsl IpU UCCIIEIOBAaHU 1 anmnaparypsl Ipu
annaparypsl Ipu HCCIIeIOBAaHUH, U3yYCHUH CBOMCTB UCCIIEIOBaHMsI CBOMCTB IIPOBEICHUH HAYYHBIX
IIPOBEAECHUN UACHTUDUKALNY U OTJICJIBHBIX KJIACCOB pas3JIMYHBIX TPYIN BEIIECTB | MCCIEIOBAHUH,
Hay4HbIX UCCIIeI0BaHMsI CBOMCTB BEIIECTB, TpaBUiIax U MatepuaioB; npaswia Th | naeHtudukanuu u
HCCIIEIOBAaHUM, yKa3aHHOT'O BEILlEeCTBa, HE | OE30I1aCHOTO pu paboTe ¢ HUMH, UCCIIEI0BAHMS
UACHTUGUKALMY U | 3HAeT TpeOOBaHUil K oOpaleHus C HUMU U OCHOBHbIE TpeOOBaHHUS K CBOICTB pa3JIM4HBIX
UCCIIeIOBAaHUS 0(QOPMIICHHIO PE3YJIBTATOB | CIIOCOOAX 0(OPMIICHHIO PE3YJIbTATOB | FPYIII BEIIECTB U
CBOMCTB BEIECTB U | dKcniepuMeHTa U HopM Th | npencrasienus 9KCIIEPUMEHTA, HO MaTepHualloB; IpaBuiia
MaTepHaos, pe3yibTaToB JIOITyCKaeT OTAEIbHbIE TEXHUKHU
npaBuia 06paboTKH JKCIIEpUMEHTA HETOYHOCTH 0€3011acHOCTH IIpU

1 0(OpPMIICHHS
pe3yNbTaToB
paboTbl, Hopmbl Th

paboTe ¢ HUMH,
OCHOBHBIC
TpeOoBaHUS K
0(pOpPMIICHHIO
pe3yIbTaToB
HKCIIEPUMEHTA
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Bropoit YMers: YMeer NpoBOUTH YMeeTr NpoBOAUTH YMeer NpoBOAUTH YMmeer
JTan IIPOBOJIUTH HEKOTOpbIE XMMHUECKUE XMUMHYECKHE XMMHYECKHUE IKCIIEPUMEHTHI | BBIIOJIHATH
(ypoBeHb) XUMHUYECKUE 9KCIIEPUMEHTHI C AKCIEPUMEHTHI C C UCNOJIb30BaHUEM JIEMOHCTpPATUBHbBIE
JKCIIEPUMEHTEHI C UCIIOJIb30BaHUEM UCII0JIb30BAHUEM COBPEMEHHOI anmaparyphbl; | OMIbIThI 10 XUMUH C
HCIIOJIb30BAHUEM COBPEMEHHOM anmnaparypbl | COBPEMEHHOU OCYULIECTBJISET HCIIOJIb30BAHNEM
COBPEMEHHOMN arnmaparypsl, HO UICHTU(PHUKAHIO U COBpPEMEHHON
anmnapaTypbl JIOITYCKaeT UCCJIEJOBAaHUE CBOMCTB anmnaparypsl;
OTJIENIbHBIC OLTHOKH. MIOJIy4YEHHBIX BEIIECTB U IIPOBOJUTD
MaTepHajoB. YMeeT KOMIUIEKCHBIA aHAIIN3
0(pOpPMIIATH PE3yabTaThI U UCCIe0BaHUE
DKCIIEPUMEHTA C CBOMCTB MOJIYYEHHBIX
HEOOJIBIIUM KOJIMYECTBOM BELIECTB U
3aMeYaHMi MaTepHaioB. Y MeEeT
ohopMIIITh
pe3yNnbTaThI
AKCIIEPUMEHTA B
COOTBETCTBUHU C
3asBJICHHBIMU
TpeOOBaAHUAMH
Tperuii Bnanets Bnaneer Bnaneer Biageer 0a30BeIMU Bnaneer
JTan 0a30BbIMH HEKOTOPBIMH HaBBIKAMU 0a30BBIMM HaBbIKAMU HaBBbIKAMH HCIIOJIb30BaHUS | 0a30BBIMU HAaBBIKAMU
(YpoBeHb) HaBBIKaMU UCIIOJIb30BaHUS UCIIOJIb30BaHUS COBPEMEHHOM anmaparypbl | UCIOJb30BaHUS
HCII0JIb30BAHUSA COBPEMEHHOM amnmnaparypsl | COBPEMEHHON IIPY NIPOBEJICHUU HAYYHBIX | COBPEMEHHOU
COBPEMEHHOMU IIPY NIPOBEJICHUY HAYYHBIX | anmnaparypsl Ipu UCCIICJOBaHU, anmnaparypsl IIpu
anmnaparypsl IIpu UCCIIEJOBaHUI [POBE/ICHUM HAyYHbIX | WACHTU(DUKALMY U IIPOBEJICHUHU HAYYHBIX
IIPOBEJICHUU UCCIIEJOBaHUI W3Yy4EHUs CBOMCTB UCCIIEI0BaHUM,
Hay4YHBIX OTZEJIbHBIX KJIACCOB UAECHTU(PUKALUY U
UCCIIEIOBAaHUI BEIIECTB (MaTepUaoB), W3YYEHUs CBOMCTB

IIpaBUJIbLHOI'O
IMIPOTOKOJIMPOBAHUSA OIIBITOB

BCIICCTB U
MaTcprajoB,
MMpaBHIILHOT'O
MMPOTOKOJIMPOBAHU A
OIIBITOB
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Koa u popmyiupoBKa KOMIETEHIMH

[1K-3 Bnanenue cucreMoil GyHIaMEHTAIbHBIX XUMUUYECKUX ITOHSATUH.

Oran [Tnanupyembie Kpurepuu onennBanus pe3ysnbTaToB 0OyUeHUs
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMITETEHITH (mokazarenu 3
2 («He
" JOCTUKEHUS («Y 1OBIETBOPUTENIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJJaHHOTO YPOBHSA »)
OCBOEHUS
KOMIICTCHITH )
[TepBsrit 3HaTh: ®parMeHTapHbIC Henonnbie CdopmupoBaHHbIE, HO CdopmupoBanHbIe
aTan OCHOBHbIE npesicTaBIeHUs 00 MpecTaBiIeHUs 00 coJieprKalue OTAEIbHbIE CUCTeMaTU4YEeCKue
(ypoBeHb) ATaIbl U OCHOBHBIX ATalax u OCHOBHBIX ATalax u poOeIbl MpeCTaBICHUS 00
3aKOHOMEPHOCTH 3aKOHOMEPHOCTAX 3aKOHOMEPHOCTSIX OCHOBHBIX 3Tamnax u
dhopmupoBaHUs (dhopmupoBaHus dbopMupoBaHHs 3aKOHOMEPHOCTSX
dbyHgaMeHTaNbHBIX | (DyHIaMEHTaIbHBIX byHIaMEHTATBHBIX dbopMupoBaHUs
XUMHYECKUX XUMHYECKUX TOHITUN XMUMHYECKUX MOHIATUH | PyHIaMEHTAIbHBIX
MTOHATUI XUMUYECKUX NOHATUI
Bropoit YMeTs: O6mamaer YMeeT npuMeHsITh B nienom ycnemnoe CdopmupoBanHoe
JTan [IpumeHsTH (bparmMeHnTapHOi OCHOBHBIE MPUMEHEHHUE OCHOBHBIX YMEHHE M0JIb30BaThCs
(ypoBeHb) OCHOBHBIC CIOCOOHOCTBIO dbyHIaMEHTAIbHBIC byHIaMEHTATBHBIX OCHOBHBIMH
(GbyHIaMEHTaJIbHBIE | IPUMEHEHHsI OCHOBHBIX XUMHYECKUE MTOHATHS XUMHYECKUX MOHITUN byH1TaMeHTaIbHBIMU
XUMHYECKHE (hyH1aMeHTaIbHBIX XUMHYECKUMU
TTOHATHS XUMHYECKUX TOHITUN MOHITHIMH
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Tperuit
JTan
(ypoBeHb)

Brnanets
CHUCTEMOI 0a30BBIX
(dyHIaMEHTAIbHBIX
XUMHYECKUX
MOHSATHH

®parmMeHTapHoe
MPUMEHEHUE OCHOBHBIX
(GyHIaMEeHTaIbHBIX
XAMUYECKHUX MTOHITHI

B uenom ycneminoe, HO
HE CUCTEMAaTUYECKOe
pUMEHEHHE
byHIaMEHTATBHBIX
XUMUYECKHUX TIOHSATHHA

B uenom ycneminoe, HO
coJiepKaIiee OTAeIbHbIC
poOeIIbl IPUMEHEHHE
($yH1TaMEHTaIbHbIX
XUMHAYECKHUX TTOHSATHHA

VYcenemHnoe u
CHCTEMaTHUYECKOE
pUMEHEHHE
(GyH1TaMEeHTaJIbHbIX
XAMUYECKUX MMOHATHN

Kona n ¢popmysimpoBka KoMneTreHIMHU
[1K-4 CniocoGHOCTh TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUSI XUMUUYECKOI HAyKU TIPU aHAIHU3e
IIOJIy4E€HHBIX PE3y/IbTATOB.

Ortan [Lnanupyembie Kpurepuu onennBanus pe3ynbTaToB 0OyICHHS
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMIIETEHITH (mokazarenu 3
2 («He
u JOCTHKECHHUS («Y 1OBIETBOPHUTEIIBHO 4 («Xopo1o») 5 («OTan4HO»)
yIIOBJIETBOPUTEIILHOY)
3a/IaHHOTO YPOBHS »)
OCBOEHUS
KOMIICTCHITUH )
IlepBbIit 3HATh: He 3naer o0mux HcnwiTeIBacT Bnaneetr HauajabHBIMU CrocobeH K
JTan - OCHOBHbIE XUMUYECKUX OHATUN U OIIpe/IeTICHHbIE HaBbIKAMU U YMEET IrPAMOTHOMY
(ypoBeHb) 3Tanbl pa3BUTHUSA HE YMEET NPUMEHSTh 3aTpyAHEHUS IPU MIPUMEHSATD MIOJTYyYEHHbIE pacnpeneneHuto
XUMUU; 3aKOHBI K PEIICHUIO pelIeHuu 3a1a4 1no 3HAHUS K PEHICHUIO 3a/1a4 BPEMEHHU U
- Hay4YHbIE MPOCTHIX 337a4 [0 XUMHUHM | XUMUHU M0 XMMHH, & TAKXKe paccTaHOBKe
JTOCTHKECHUSI MCIOJIb30BATh 3HAHUS TIPU MIPUOPUTETOB B
HaubOomee MOCTPOEHUHU CEPHE3HBIX BBITIOJTHEHUH PaOOTHI.
BBIJJAIOLIIUXCSI 3a/1a4 B XUMUYECKOM
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OTCYCCTBCHHBIX U
3apyO0eKHBIX
XHUMHUKOB,

HUX BKJIaJ B
Pa3BUTHUEC XUMUH.

oOmacru.

Bropoit YMmeTs: Crpemurcs [Tonnmaer CrniocobeH k KonTponupyer
aTam - OIICHUBATh BBITIOJTHUTE PaboOTy B2XHOCTH K ITOJIX0]TY (GOPMYITUPOBKH OCHOBHBIX | (haKTOPHI, CIIOCOOHBIC
(YypoBeHB) XUMHYECKUE KaueCTBEHHO, Y)(EKTUBHO | PEIICHHUS XUMUYECKOW | XUMUYCCKUX MTPUHITUIIOB TTOBJTHSITH
TIOHATHS U 3aKOHBI B | MOJ0MpacT HEOOXOUMBIC | 3a/1a49H, OJHAKO HE HCCIICIOBATEIILCKON Ha BBIMOJTHICMYIO
CIIOHOMU CUCTEME METO/IbI. KOHTPOJIUPYET paboThI. paborty,
BO33PCHUI Ka4eCTBO TOJTYICHHBIX IPH HEOOXOIUMOCTH
COBPEMEHHO pe3yIIbTaTOR. KOPPEKTHUPYET CBOH
XUMHUH IEUCTBHA.
Tperuii Bnaners: He criocoben HcnorpiTeIBaeT Bnaneer nocratouHbIM IToka3sbiBaeT
aTan HaBbIKaMU 3¢ heKTUBHO CJIOHOCTH MpHU KOJIMYECTBOM 3HAHHI 110 YBEpEHHOE BJaJIcHUE
(ypoBeHb) 00s13aTeILHOTO WCIIOJIb30BaTh CBOU oTpeieJICHUH BhIOOpa BBIOOpPY METO/1a, 3HAHUSIMHA BO MHOTHX

03HAaKOMJICHHUS C
MPEeABICTOPUEN TOTO
WJIM UHOTO BOIIPOC
MIOCTaBJIEHHOT
0 B €ro
MPAKTUYECKOU
HAaY4YHOH U
MeJarornyeckon
JESTEbHOCTH.

3HAHUS B HAYYHOU
JeSITeNIbHOCTH.

HE00X0IUMOT0
XUMHUYECKOI0 METOAA

JUISL JOCTHIKEHUS LIENH.

IMPUMEHACMOI'O JJId
JaHHOI'O UCCJICAOBaHNA.

HaIpaBJICHUAX
XUMHYECKOT'O
aHaJIn3a.

Kon n ¢popmysimpoBka KoMneTeHIMA

IIK-7 Bnanenue meTogaMu 0e30ImacHOro O6paH_IeHI/I$I C XUMHUYCCKUMHU MaTCpUalaMU C YUCTOM HX (I)I/ISI/I‘IGCKI/IX n

XHMHUYECKHUX CBOMCTB
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Oran [Inanupyemblie Kpurepuu onieHrBanus pe3yabTaToB 00y4eHUsI

(ypoBeHb) pe3yabTaThl

OCBOEHUS oOy4yeHus

KOMITCTEHITH (mokazarenu 2 («He 3

u JOCTHKECHHUS («Y noBNIETBOPUTEIHHO 4 («Xopo1o») 5 («O1an4HO»)

YIOBJIETBOPUTEIHHOY)

3aJaHHOTO YPOBHS »)
OCBOEHUS
KOMITIETEHIIH)

[lepBriii 3HaTh: He 3naer UcnpiTiBaeT Hmeet npaBuibHOE Crniocoben

aTan ¢buznueckue (uznueckue cBoiicTBa OTIpEe/IeNIEHHBIE [peJICTaBICHUH [IPaBWJIbHO paboTaTh

(ypoBeHb) CBOICTBa MaTepHajIoB U BELIECTB CIIOHOCTH B ($u3NYECKUX CBOMCTBAX C XUMHUYECKUMU
MaTepuaIoB 1 bopMynupoBKe XUMHYECKUX COETUHEHUI COE/IMHEHUSIMHU Ha
BEIIECTB OCHOBHBIX (PU3HUECKUX OCHOBAHHUU TOJTHOTO

CBOMCTB XUMHUYECKUX MpeJICTaBICHUs 00 UX
COEMHEHU N buznyeckux
CBOMCTBax
3HAaTE: He 3naer UcnoeiTeiBaeT B ienom nmeer CriocobeH

XUMUYECKHE XUMHYECKHE CBOMCTBA oIpeieIeHHbIe IpaBUIIbHOE IIPaBUIILHO paboOTaTh
CBOIcTBa MaTepHaoB U BEIIECTB CJIOKHOCTHU B IPEJCTaBICHUU O C XUMHUYECKUMHU
MaTepHuaioB U (bopmynupoBke BO3MO’KHOCTH XMMHUYECKUX | COCIMHEHUSIMU Ha
BELIECTB OCHOBHBIX XUMUYECKUX | IPEBpAIEHUI XMMUYECKUX | OCHOBAaHHH IOJHOIO

CBOMCTB XUMHYECKUX
COEIMHEHUN

COEeqUHEHNN

MpeACTaBICHUS 00 UX
XAMUYECKUX
CBOMCTBAx.
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Bropoit YMmeTs: Crpemurcs [lonumaer HmeeT nockoHaJIbHBIE Crniocoben
aran IJIAHUPOBATh BBITIOJIHATE PaboOTy ¢ BaKHOCThH B HABBIKK PaOOTEHI C I0Ka3aTh, KAKKM
(ypoBeHb) paboty ¢ peareHTamu B MIOCTAHOBKE OTIbITA, HO | XMMHYECKUMH PEaKTUBaMU. | 00pazoM mpupoja
XUMHYECKUMU nabopaTopuu HE IILITACTCS CtpeMHUThCs K COOMIOJICHUIO | XUMUYECKUX
BEIIECTBAMU KaueCTBEHHO, KOHTPOJIMPOBATH X0/ MOPSAKA BBITIOJHIEMBIX COEIMHEHUHN BIUSIET
HO PE3yJIbTaThI paboTHL. MaHUITYJISIIIHN C Ha XOJI
HEBOCITPOU3BOIUMBI BEIICCTBAMU AKCIIEPUMEHTAILHON
paboOTHI U CXOJUMOCTh
pEe3yIbTaTOB.

VYMerTh: He crocoben UcneITEIBaeT HMMeeT noCTaTOYHEBIE OOmamaer
paboTats C MMOHUMAHHIO U OLICHKE oTpeieTICHHbIE 3HAHUS O TIPUPOJIC yIIyOJIEHHBIMU
MIPEIOKEHHBIMHU TIPUPOIBI TPYIHOCTH B MMEIOIIUXCI XUMHUUECKUX 3HAHUSIMU O TIPUPOJIC
XUMHYECKUMHU MPEACTaBICHHOTO COCTaBJICHUU OLICHKHU COCMHEHUN M MaTepPUAJIOB | XUMHUYECKHUX
peakTuBaMu COEIMHEHHUS. TIPUPOIBI JUTSl paOOTHI C TIOCIETHUMH. | COCTUHEHHUH U

MPECTaBICHHOTO MaTepHuasoB s
COCMHEHUS TIPH paboTHI C
paboTe ¢ HUMH. MOCJICTHUMH
Tperuii Bnaners: He crioco6en rpamoTHO HcnorpiTeIBaeT Bnanets: nmpeacrasnenusmu | He cmocoben
aran MIPEACTABICHUSIMU O | OTIPEICIIUTh ompeeeHHbIE 0 TIPUPOJIC XUMUUYECKOTO I'PAaMOTHO OTIPEIETUTh
(ypoBeHb) pupoie MIPUHAJIC)KHOCTh 3aTPYIHEHUS TIPU BEIIECTBA M (PU3UUECKUX MPUHAIC)KHOCTh
XUMHYECKOTO BEIIIECTBA K TOMY WJIH OTHECECHHUU CBOMCTB ITOCJICTHETO BEIIECTBA K TOMY HJIH
BEIeCTBA U WHOMY KJIaCCY OTIAaCHOCTH. | OTIPEICICHHOTO WHOMY KJIacCy
(hU3UIECKUX Hesnanue ¢puznyeckux XHMUYECKOI0 omacHoctd. He3nanue
CBOJCTB CBOMCTB BEIIECTBA. COEIMHEHMS K (U3UYECKUX CBOMCTB
MOCJIETHETO W3BECTHOMY KJIAcCy BEIIECTBA.
OITACHOCTH.

Bnaners: He crioco6en HcnsiTEIBAaeT Bnaneer Iloka3siBaer
MIPUHIIATIAMHA IPaMOTHO U 0€30T1aCHO CJIIO)KHOCTH TIpH OTpaHUYEHHBIM HAOOPOM YBEPEHHOE BJaJICHUE
aJleKBaTHOM paboTath ¢ paborte ¢ MPUHITUAIIOB TP paboTe ¢ pu paboTe C ¢
paboTHI € MIPEICTaBICHHBIMHU MIPEACTaBICHHBIMHU MIPEACTaBICHHBIMHU MPEACTaBICHHBIMHU
XUMHUYECKUMU XUMHYECKUMU XUMHUYECKUMU XUMHYECKUMHU PEAaKTUBAMHU | XUMHUYECKUMU
BEIECTBAMU peaKTUBaMU peaKTUBaMU peaKkTUBaMu
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[Toxa3zaTtenu cpopMUPOBAHHOCTH KOMIICTECHIIHH:

Kpurepusimu o1leHUBaHUS SABIISIOTCS OaJlIbl, KOTOPBIE BBICTABIIAIOTCS IPENOIaBaTeIeM 33 BUIBI
JESITEIbHOCTH (OLIEHOYHBIE CPEACTBA) [0 UTOTaM U3yUeHUsl MOy el (pa3/ienoB TUCLUILINHEI),
MEPEYHCICHHBIX B PEUTHHI-TIJIAaHE JUCUUILINHBI (0151 9K3aMeHa. TeKYIIUH KOHTPOJIb — MakcuMyM 40
0a/uI0B; pyOeKHBIN KOHTPOJIb — MakcuMyM 30 0ayioB, mooupuTeabHbIe 0aUTbl — MakcuMyM 10)
[[Ixanbl OLIEHUBAHUA:

(0ns1 ox30MeEHQ:

oT 45 10 59 6annoB — «y1OBIETBOPUTEIBHOY;

oT 60 10 79 6aMI0B — «XOPOLION;

ot 80 0aIOB — «OTIUYHON.

4.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATePHAJIbl, He00X0AUMBIe I OLleHKH
3HAHUI, YMEHUIi, HABBIKOB M ONbITA /IeSITeJIbHOCTH, XapAKTEePU3YIOLIUX 3TaNbl JOPMHUPOBAHUS
KOMIIEeTEeHIHi1 B polecce 0cBOeHHs 00pa3oBaTe/ibHOI nporpaMmmbl. MeTonnuyeckue
MaTepuaJbl, onpeae/sonme Npoueaypbl OlleHMBAHUS 3HAHUH, YMEHH i, HABBIKOB M ONbITA
AeATeJIbHOCTH, XapaKTepU3YIIIMX 3Tanbl GopMUPOBaHUSI KOMIIETEeHUM

Orarnsl Pe3synbrarsl 00yueHus Komnerennus Onenou-
OCBOEHUS HBIC
CpelCcTBa
3Hatb: Teopernyeckue ocHoBbI 0a30BbIX | OIIK-1 cnoco6HOCTHIO
3HAHUS XUMHYCCKUX JTACITUTUTHH WCIIOJIK30BAaTh MOTydeHHbIe | Jlomyck K
3HaHMS TEOPETUYECKUX nabopa-
OCHOB (hyH/TaMEHTAJIbHBIX TOPHOM
pa3ienoB XUMUH TIPU pabote
pelieHnu
poeCCUOHANIBHBIX 3a1a4
3HaTh: MaTeMaTUYECKUN armapar, OIIK-3 crmocoOHOCThIO Homyck
HEOOXOIMMBIH ISl pelieHus HCII0JIb30BaTh OCHOBHBIE nabopatopH
npodecCHoHANBHBIX 3371a4 B 00JaCTH 3aKOHBI ot paboTe
XMMHH U MaTE€pHUAJIOBEICHUS €CTECTBEHHOHAYYHBIX
3HaTh: OCHOBHBIE TEOPETUYECKUE JTUCLUILINH B
MOJIOKEHUSI CMEXHBIX C XUMHEH npodeccuoHanbHOI
€CTECTBEHHOHAYYHBIX IUCIUIUIINH JEeSITEIbHOCTH
3HaTh: OCHOBHbBIE XapaKTEPUCTUK U OIIK-6-3nanreM HOpM Odopmnen-
CBOMCTBa KOMIIOHEHTOB XUMHUYECKUX TEXHUKH 0€30MacHOCTH U HBIM OTUET
MIPOU3BOJICTB: TUIIBI U CTEIICHb YMEHHEM Pealiu30BaTh UX B | 1O
BO3JICHCTBUS XUMHUYECKUX 71a00PaTOPHBIX U naboparop-
MPEANPUATHI Ha OKPYKAIOIIYIO Cpelly, | TEXHOJIOTHYECKHUX HOI paboTe
npaBuiIa paboThl HAa 000PYIOBAHHUH U YCIOBUSAX
TEXHUKH 0€30MaCHOCTU
CTaHJIapPTHBIE METOIbI TPUMEHEHHUS [1K-2 TECTBI
COBPEMEHHOM anaparypsl Ipu BJIaICHUCM
NPOBEIEHUH HAYYHBIX UCCIIEI0BAHUIA, 6asoBbIMH HaBbIKaMn
UICHTU(PHUKAIIIN U UCCIIET0BaHUS HCIIOJIH30BAHMA
. COBPEMEHHOH ammaparypsl
CBOWCTB BEILIECTB U MaTEpPHAJIOB, [pH TPOBENICHHH HAYYHBIX
npaBuia 06paboTku U opopmIIeHUS MICCIIeIOBAHMI
pe3yabTaToB paboThl, HOpMbI Th
OCHOBHBI€ 3Tallbl U 3aKOHOMEPHOCTH [IK-3 BrnaseHueM cucTeMon | TECTbI

(dhopmupoBanus GyHAAMEHTATBHBIX

(byHIaMEeHTaIbHBIX




XUMHYECKHUX ITOHATUN

XUMHYECKUX TTOHIATUUN

3HaTh: OCHOBHBIE JdTanbl paszputus | [1K-4 criocobHocThiO | Jlomyck Kk

XUMHH; MPUMCHSITh OCHOBHBIE | JIaOOpaTOpH

HAay4YHbIE JOCTUKECHUS HauOoJiee | €CTeCTBEHHOHAYYHbBIE ot pabote

BBIJIAIOLIIUXCSI OTEYECTBEHHBIX U | 3aKOHBI M 3aKOHOMEPHOCTH

3apy0eKHBIX XUMHUKOB, pa3BHUTHS XUMHYECKON

WX BKJIJl B Pa3BUTHE XUMUHU. HayKH{ npu aHaIM3e
MOJTYYCHHBIX PE3yJIbTATOB

(uznueckue cpoiictBa Mmarepuano u | IIK-7 Bnagenuem

BEIIECTB MeTOo/1aMU O€3011aCHOTO Odopmien-
oOpartieHus ¢ HBIN OTUET

XUMHUYECKHE CBOMCTBA MAaTEPUATIOB U XUMHYECKUMH 1o

BEIIECTB MaTrepuagamMu ¢ y9eToM ux | Jjabopatop-
(GU3HYECKUX U XUMUYECKUX | HOM paboTe
CBOICTB

YMeTh: pemaTh TUIIOBbIE yueOHbIE OIIK-1 cniocoOHOCTBIO Homyck

yMEHUs 3aJ1a4uM 110 OCHOBHBIM (06a30BbIM) UCII0JIb30BaTh MOJyYeHHbIE | JIAOOpaTOpH

XUMHYCCKAM JTUCITUTUIMHAM 3HAHUS TEOPETHUCCKUX ot paboTe
OCHOB (hyH/TaMEHTAJIbHBIX Odopmien-

YMeTh: BBINONHATH CTaHAAPTHBIE pa3ienoB XUMUH IIPU HBIM OTUET

neicTBus (KraccupuKanus BEIecCTB, peuieHun o

COCTaBJIEHUE CXEM MPOIIECCOB, npodeccuoHanbHBIX 337a4 | JJabopaTop-

CUCTEMaTH3aIus JaHHBIX U T.11.) C HOM paboTe

Y4€TOM OCHOBHBIX MOHSATUH U 001X

3aKOHOMEPHOCTEH, (POpPMYIUpPyEMBIX B

pamkax 0a30BbIX XMMHUYECKUX

JUCHUILIAH

periaTh TUIIOBBIE YUeOHBIE 3a/1a4H 110 OIIK-3 crmocoOHOCThIO Odopmien-

OCHOBHBIM pa3jiejlaM MaT€EMaTUKU U HCIIOJIb30BaTb OCHOBHBIC HBIN OTUET

€CTECTBEHHOHAYYHBIX JUCIMILIMH 3aKOHBI 1o
€CTECTBEHHOHAYYHBIX naboparop-
JTUCIUILUIAH B HOI paboTe
npodeccuoHanbHOI
JEeSITEIbHOCTH

HCTIOIR30BaTh OIIK-6-3nanreM HOpM Odopmnen-

TEXHITFCCRAE TEXHUKH O€30IIACHOCTH M HBIH OTYET

cpeacTBa O14

S YMEHHEM pealiu30BaTh UX B | MO

OCHOBHELX 71a00paTOPHBIX U nabopatop-

MapaMeTPOB TEXHOJIOTMYECKUX HOI paboTe

TEXHOTOTHISCKOTO YCIOBHAX

mponecca.

MIPOBOJIUTH XUMUYECKHE IKCTIEPUMEHTHI [K-2 Odopmnen-

C UCIIOJB30BAHUEM COBPEMEHHOMN BJIaJICHNEM 0a30BBIMH HBIA OTYET

aTTapaTypbl HABBIKAMU HCTIOJIB30BAHUS | TIO
COBPEMEHHOM amnmaparypsl | JjabopaTtop-
IIpY NPOBEJICHUU HAYYHBIX | HOM paboTe
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HUCCIIENOBAHUN

[IpumeHATH OCHOBHBIE [TK-3 Branenuem cucremoit | OdopmiieH-
(dyHIaMEHTaIbHBIE XUMUYECKUE (yHIaMeHTAIBHBIX HBIH OTYET
HOHSITHS XUMUYECKUX TTOHATUHN o
nmabopartop-
HOH paboTe
oneHuBath xumudeckue TnoHATHS u | [IK-4 cmocoOHOCTRIO TECThI
3aKOHBI B CIIO)KHOW CHCTEME BO33pEHUH | IPUMEHATH OCHOBHBIE
COBPEMEHHOM €CTECTBEHHOHAYYHbIE
XUMUHU 3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BUTHSA XUMUYECKON
HAyKU TIPU aHAJIN3e
MOJTYYCHHBIX PE3yJIbTATOB
YMeTh: TIaHupoBaTh padoTy C [TK-7 Bnanenuem Odopmien-
XUMHYECKUMH BENIECTBAMU MeTO1aMHu 0€30ITacHOTO HBIA OTYET
oOparieHus ¢ 10
YMets: paboTaTh C MpeaIoKEeHHbIMU B —— naGoparop-
XUMHAICCKUMHA PCAKTHBAMU MaTepuaiaMH C YUeTOM UX | HO¥# paboTe
buszndeckux u xumudeckux | Jlomyck
CBOJCTB nabopatopH
ot paboTe
Bnanets: HaBbikamu paboThl ¢ yueOHo | OIIK-1 cmocoOGHOCTHIO Odopminen-
Brnanenus JINTEPATYPOI 1O OCHOBHBIM MCII0JIb30BATh MOJYYCHHBIE | HBIA OTYET
(HaBBIKH/ XUMHYECKUM TUCIUILINHAM 3HAHUS TEOPETUUECKUX 1o
OTIBIT OCHOB (hyH/ITaMEHTAJIbHBIX nmabopartop-
NesITeNbHO- pa3zesnoB XUMHUH TPU HOI1 paboTe
CTH) peIIeHIN
npodeccuoHalbHBIX 3a1a4
Bnagets: HaBbikamu paboTel ¢ yueOHo | OITK-3 criocoOHOCTHIO Odopmien-
JUTEPaTypOil, OCHOBHOM UCII0JIb30BaTh OCHOBHBIE HBIM OTUET
TEPMHUHOJIOTHEH U MOHSITUIHBIM 3aKOHBI 1o
anmnapaToM 0a30BbIX MAaTEMaTHUYECKUX U | €CTECTBEHHOHAYYHBIX naboparop-
€CTECTBEHHOHAYYHBIX JTUCIUIUINH JTUCIUILUIAH B HOI paboTe
npodeccuoHanbHO N
JeSITEIbHOCTH
Brnagers HaBbIKaMu paboOTHI Ha OIIK-6 3HanuEM HOPM Odopmnen-
XUMHUUYECKOM O60py,Z[OBaHI/II/I, TEXHUKHA O€30MMaCHOCTH U HBIA OTYET
NPUHLIMIIAMH pacyéTa YMEHUEM peann30BaTh UX B | 1O
TEXHOJIOTHYECKUX PEKUMOB 11abOpaTOpHAIX 1 nafiopaTop-
TEXHOJOTUYECKHX yCIOBHSIX | HOM paboTe
Bnaners 6a30BbIMU HaBBIKAMU [1K-2 Odopmien-
HCIIOJIb30BaHUs COBPEMEHHOM BIIaJICHUEM 0a30BBIMU HBIN OTYET
anmnaparypbl K MPOBEACHNN HayqHpix | HABBIKAMI HCIOJIBSOBAHIA | MO
e — COBPEMEHHOU anmnaparypbl Jla6vopaT0p-
MIpY MPOBEJICHUU HAYYHBIX | HOU paboTe
YCCIIEIOBAHU I
[1K-3 Branenuem cucremoit | Odopmien-
Brianets cuctemMoi 6a30BBIX b yHIaMeHTaTbHBIX HBIN OTYET
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pa6OTBI C XUMHWYCCKHUMH BCIHICCTBAMU

(1)I/IBI/I‘~I€CKI/IX U XUMHNYCCKHUX
CBOMCTB

(yHIaMEHTAIBHBIX XUMHYECKUX XUMUYECKUX TOHATUHN o
MOHSATUI naboparop-
HOM paboTe
Bnaners: HaBbikamu  oOs3arensHOrO | [TK-4 ciocoGHOCTBIO TECThI
O3HAKOMJIEHUSI C MPEABICTOPUEN TOrO | IPUMEHSATH OCHOBHbBIE
WM UHOTO BOTIPOC €CTECTBEHHOHAy4YHbIE
MIOCTABJIEHHOTO B €T0 MPaKTU4YECKOU 3aKOHBI U 3aKOHOMEPHOCTHU
HAay4YHOMU M IEJarOrn4ecKoin Pa3BUTUSA XUMUYECKON
JeSITEIbHOCTH. HAyKH [IpU aHaJIu3e
M0JIYYEHHBIX PE3YJIbTaTOB
Bnaners: npeacraBnenusimu o npuposae | I1K-7 Bnanenuem Odopmien-
XUMHUYECKOTO BeIleCTBa M (Pu3nueckux | METOAAMH 0€301macHOro HBIH OTYET
CBOMCTB TOCJIETHETO obparrenns ¢ 1o
> XUMUYECKUMHU nmabopatop-
Brnaners: npuHIMnaMu ajeKBaTHOM 9
MaTepuajgaMH C y4eToM UX | HOM pabore

O6pa3err 6mtera
MunnoOpHayku Poccun
(dhenepanbHOE TOCYIapCTBEHHOE OF0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO

o0pazoBaHus

«balKupckuil TOCYyI1apCTBEHHBIN YHUBEPCUTET

DakynpTeT XUMUYECKUI
Kadenpa BMC u OXT

AK3AMEHAIIMOHHBIN BUJIET Ne 1
110 TUCLUIUIMHE XUMUYECKask TEXHOJIOTHS

Hamnpasnenue/CrnenuaabHOCTh

04.03.01 Xumusa

1. Tuppasnuka. ['mapocraruka. [lonstue nasnenus, cpeanee napienue. [IpuHImn ctaTuky.
Juddepenunanpabie ypaBHEHUS paBHOBecHs Diiniepa. AHAU3 U UHTETPUPOBAHUE
muddepeHnnanbHbIX YpaBHEHU paBHOBecHs Ditiepa. OCHOBHOE ypaBHEHUE THIPOCTATHKH,

q)HSHqCCKI/Iﬁ CMBICJI BXOOAIIUX B YPABHCHUC BCIINYNH.

OTpaHHUYCHUA B UX IPUMCHCHUU.

A

3aBenyromuii kadeapoit

(moamnuce)
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___(E.A. Kynumr)

(®.11.0.)

HarpeBanmHe Arc¢HThI, UX TeHJ'IO(l)I/I?sI/I‘ICCKI/IC CBOﬁCTBa, npeumMymeCcTBa U HEJOCTATKH,
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10.

11.

12.

13.

14.

15.

Bonpocut k ak3ameny no Kypcy «Xumuueckas mexHonocus)
6 cemecmp

[Ipenmer xumuveckoit Texuonoruu. Kiaccuduxanus nporeccoB XMMTEXHOJIOTUH.

Buns! u pecypcsl cbipbs. KOMIIIIEKCHOE UCIIOJIB30BAHUE CBHIPHSL.

3HaueHue BOJbI B XMMHUYECKOW MPOMBIIUIEHHOCTH. Buabl nmpupoansix Boa. Kauectso
Bozbl. [IpombiieHHas Bogonoaroroska. OG0poTHOE BOIOCHAOKEHHE.

I'mapocratuka. Ilonstue naBieHus. CnocoObl BeIpakeHUs naBiieHus. [IpuOopsr ams
U3MEpEHUsl JaBJICHUS: IbE30METpPbl, MaHOMETpPbI, BaKyyMMeTphl. lIpuHIUD cTaTUKU.
BeiBon muddepennmanbHbIx ypaBHEHUI paBHOBecHs Dilepa. AHATU3 U UHTETPUPOBAHHE
maddepeHInaNbHBIX  ypaBHEHHH  paBHOBecusi  Oiiepa. (OCHOBHOE  ypaBHEHHE
TUAPOCTATUKH, (PU3UYECKUIN CMBICI BXOASIIUX B YpaBHEHHUE BEJTMUMH.

3akoHn Ilackans, ero BbIBOJI W3 OCHOBHOTO YpaBHEHHUS TMJIPOCTAaTHKH, (HOPMYIHPOBKA.
CnencrBue u3 3akoHa [lackans u npuiIoKeHUs: ypaBHUTEIbHbIE CTEKIA, THAPOIIPECCHI.
I'unponunamuka. IloHaTHa pacxol M CKOPOCTb JIBUYKEHUS >KMJIKOCTH, UX Pa3MEpPHOCTb.
Juddepenunanbable ypaBHEHMsI IBUKEHUS Oilfiepa, UX BBIBOJ HAa OCHOBE MpUHIUIA
OMHaMHKU. BpiBoj 3akoHa bepHymin Ha ocHOBe HMHTErpupoBaHus Iu((epeHInaTIbHbIX
YpaBHEHUH JBUKEHHUs Diiepa. YpaBHeHUE bepHyIu A peanbHbIX KUJIKOCTEH.
VYcraHoBuBIIEECS ~ JBU)KEHUE KHUJKOCTH. HepaspbsiBHOCTD MOTOKa, BBIBOJI
g depeHnnanbHbIX YpaBHEHU HEpa3pbIBHOCTH MTOTOKA U MHTETPUPOBAHUE.

PexxuMbl ABWKEHUS SKUIKOCTH W KpuTepud PeitHosbaca. JlamuHapHOe JBUYKEHHE
KUAKOCTU. BpIpakeHne CKOpOCTH JIOOOr0 CaMOIPOM3BOJIBHOTO IMpolecca U €ro
NpUMEHEHHe JJIs pacueTa CKOPOCTHM [JBIKEHMSI OTHENbHBIX CIIOEB  KUIKOCTH.
Pacnipenenenne ckopocTeld Mo CEYCHHIO MOTOKA IPH JIAMUHAPHOM JBHXKEHUH. | 'paduk
pacnpeziesieHusi CKOpocTel MOTOKa MPH JIAMUHAPHOM U TypOyJIEHTHOM JIBH>KEHUU, CPEIHSISA
CKOPOCTbh MOTOKA.

WN3mepenne CKOpOCTM JBWKEHHsS TIOTOKA M pacxolJa JKHUJIKOCTH C  IOMOIIBIO
TUAPOIUHAMUYECKUX TpyO. BhIBOA ypaBHeHUMs IS pacdeTa MaKCUMaJIbHOW WM CpEIHEH
cKopocTH moToka. I[IpemmyiecTBa M HEIOCTAaTKHA 3TOrO0 METOJA OIPEAEIIEHHUS] CKOPOCTH
MOTOKA.

Tumbel cykamImuX YCTPOMCTB: MepHas auadparma, como, Tpyda Benrtypu. Ux
npeuMyliecTsa U HeAocTtatku. OrpenesieHne CKOPOCTH IOTOKa C MOMOIIBK MEpPHOHN
nadparmel. BoeiBoa ypaBHEHUS AJisl pacyeTa MAaKCHUMallbHOM CKOpPOCTH MOTOKA, CPEIHSS
CKOPOCTb JIBU)KCHHUSL.

I'mppomexanndeckue mporeccsl. TUIbI HEOJHOPOAHBIX cucTeM. llepeuncianTs OCHOBHBIE
METO/Ibl pa3/ieleHuss HEOJHOPOAHBIX cucTteM. OcaxaeHue. OTcTauBaHue TBEP/IbIX YACTHUIL B
KUJKOU cpee. Anmapartypa uisi oTctauBanus. Cuiibl, JEMCTBYIOIINE HA TBEPAYIO YaCTHUILY,
HaxoJAILIYKOCS B HEMOJBUKHOM COCTOSIHUM WM NpU JBWKEHHH. BpiBox 3akonHa Crokca.
Bnusinue nuametpa TBEpAOi YaCTULIBI HA CKOPOCTh OCAKICHHUS.

OunbTpanus. [IBukylas cujga U CONPOTHBICHHWE (GUIbTpAUU. YpaBHEHHE CKOPOCTU
¢unbTpanuu npu Ry = const, t°C = const, u = const. YactHeie ciaydan (GuiIbTpaluu: Mo
aTMOC(GEepHbIM  JTaBJIEHHWEM; TpU  TOBBILIEHHOM  JaBJIGHUM; T1OJ  BaKyyMOM.
WuTeHcupukanys ckopocT (GuiIbTpaluy B YaCTHBIX CIydasX.

PaznieneHune reTeporeHHbIX CUCTEM B I0JI€ LEHTPOOEeKHBIX cuil. LleHTpoOexHas cuia u
¢axTop pazaenenus. [Tpuniun neiictBus neHTpudyru GUIBTPYIOIEro THIIA.

TennoBsle mpouecchl. J[BrKyias cuia U TPU dIEMEHTapHBIX Ccrocoba pacnpocTpaHeHUs
teria. TeroBele OanaHchl. OCHOBHOE ypaBHEHME Teruionepenaud. PU3NYecKuil CMBbICH
obmero ko3 ¢uimenta Tteronepeaayn. Temonepeaada depe3 IUIOCKYIO CTEHKY HpHU
MIOCTOSIHHOM TeMmmepaType O00OMX TerloHOcuTeneld. BbIBOJ ypaBHEHHs, CBS3YIOIIETO
koapuiment «K» ¢ xoapdummeHTamu «o1», «o», «A». 3HaueHne «K» B YaCTHBIX
Cllydasix Teriomnepeaayuu, Korjaa: a) A >>ou; A >> az; 6) A >> aug; A >> op; o >> d.
HarpeBaromue areHTbl, UX TeMIO(QU3MYECKHE CBOWMCTBA, NMPEUMYLIECTBA M HEIOCTATKH.
Oxya)kAarolue areHThl, UX TeIIo(QU3NUECKIe CBOMCTBA, MPEUMYILECTBA U HETOCTATKH.
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16.

17.

18.

19.

20.

21.

TennooOMEHHHMKH, WX THUIBI, YCTPOIMCTBO, NpeuUMyIiecTBa M HeaocTatku. CrocoObl
KOMIICHCAIMK HEPAaBHOMEPHOTO DPACHIMPEHUS TPYOHOTO W MEXTPYOHOrO MPOCTPAaHCTBA
KOXKYXOTPYOHBIX TETNIOOOMEHHUKOB.
MaccooOmennble mponecchl, ux Buubl. IlpaBuno ¢a3z ['mb0ca. ®Pa3zoBoe paBHOBecue U
JMHAW paBHOBecHs. MarepuaiabHblii OanaHc W ypaBHEHHE pabodell JTHMHUU BEpXHEU WU
HIDKHEH 4YacTH ammapaTa, pa0oTaromero npu NpoTUBOTOKe (a3. JIBwkymas cuia
MaccooOMEHHBIX MPOIIECCOB U HANpaBJICHUE MTEpEeHOCca BemecTBa u3 (assl B (asy.
[Teperonka xuakocter, €€ cymHocThb. [Ipocras meperonka, ompenenecHue. PaBHoOBecue
Mexny (azamu. [leperonka OMHapHOI CMecH Ha AMarpaMmMe: TeMIeparypa - COCTaB mapa —
COCTaB - >KMJIKOCTHM M Ha JMarpaMMe: COCTaB XUAKOCTH - cocTaB napa. Hemocrtatku
npoctoil neperonku. Ileperonka moja BakyymMoMm, C BOJISHBIM IapOM, C MHEPTHBIM Ta30M,
KaKHe YCIIOBUS IPU 3TOM U3MEHSIOTCS.
Pextuduxamusa. CxoAcTBa U pazaudus ¢ IpocToi neperoHKon. CyIHOCTh peKTH(UKAIIH.
[IpuHIMNManbHas cXxeMa YCTAHOBKH PEKTHU(HUKALMU HENpephIBHOTO JeicTBUSA. OCHOBHbBIE
MIOTOKH, TEPMHUHOJOTHS. MarepuanbHblii OajlaHC KOJOHHBI PEKTHU(PUKAIMKM M BBIBOJ
ypaBHEHHUs pabouel JIMHUM YKPEIUISIONIEH W MCUEpHBIBAIONMIEH YacTH KOJOHHBI
HenpepelBHOrO JeiictBus. IlocTpoenue pabGouux JMHUI Ha [auarpaMMe «y-x» U
rpaduyeckuil METOJl HaXOXACHHUE YKClla TEOPETHUECKUX TapeioK KOJOHHBL. driermoBoe
yucino. Pacuer MuHuMansHOTO ¥ pabovero ¢ierMoBOro Yucia.
KononHa pexktuduxanuu nepuoauyeckoro aercTBus. Pesxumbl paOOThl KOJOHHBI: a) MPHU
MOCTOSIHHOM (PJIErMOBOM 4HcJie; 0) Mpy NOCTOSTHHOM COCTaBe JUCTUIUIATA.
YCTpOHCTBO pa3iWYHBIX THUIOB KOJIOHH: HAcaJO0YHbIX, TapesipyaThlX (CHUTYATOrO,
KOJITAYKOBOTO W KijamaHHoro tuma). llpenMyiectBa M HENOCTATKU Pa3IMYHBIX THUIIOB
KOJIOHH.
PU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH B XUMHYECKON TE€XHOJIOTMH. OCHOBHBIE IMOKA3aTENH
XUMHUKO-TEXHOJIOTHYECKOTO IpOILecca: CTENEHb MPEBPALIECHUS], CEJIEKTUBHOCTh, BBIXOJ
MPOAYKTa Ha MPOMYIIEHHOE, PA3JI0KEHHOE ChIpbe. CB3b MeXay HUMHU. [Ipon3BOAUTENBHOCTD
Y UHTEHCUBHOCTh. POPMYIMPOBKA OCHOBHOM 3aJa4ll XUMUYECKON TEXHOJIOTUH.
PaBHOBecue B TEXHOJIOrMYECKUX Ipoleccax. PaccMoTpeHue BIMSHHUS YCIOBUHM IPOBEACHHS
peakuMy Ha paBHOBECHME Ha KauyeCTBEHHOM YpoBHE Ha ocHoBe npuHiuna Jle-Illarense.
PaccmoTpeHnne BiusiHHS YCIIOBHII peakIMM Ha PAaBHOBECHE HA KOJIMYECTBEHHOM YPOBHE.
Koncranra paBHoBecus. M3o06apa Bant-I'odda.
Kunetnka B XHMMHMYECKOM TEXHOJOTMHU. YPABHEHUE CKOPOCTH peakiuu. DPakTopsl,
ONPENENAIINE CKOPOCTM TOMOT€HHO U TETEPOreHHO NpoTeKaroumx peakuuil. Poib
KOHLIEHTPALIMM pPEareHTOB, TEeMIIEpPAaTyphl, JaBJICHUS, OOHOBIIEHUS MOBEPXHOCTH KOHTAKTa
pearupyromux $a3 u Apyrux (U3NKO-XUMUYECKUX (PAKTOPOB Ha TEUEHHUE XUMHUKO-
TEXHOJIOTMYECKOTr0 Ipouecca. TeXHOIOrnuecKne MpueMbl YCKOPEHHUS pPeaKIHil.
Karanu3. Tunbl KOHTakTHBIX peakTOopoB. OCHOBHBIE CTaJMHM TI'€TEPOT€HHO- KaTAIUTHUYECKHX
npoueccoB. OCHOBHBIE HKCIUTyaTallMOHHBIE TPEOOBAHUS K KaTalu3aTopam.
XuMmuyeckue peaktopbl. Knaccudukaius u XapakTepuCTHKa MPOMBIIUICHHBIX PEaKTOPOB U
OCHOBHBIE TpeOOBaHHUA, MPEIbSIBISEMble K HHUM. PeakTopbl ¢ pPa3IMYHBIMU PEXKUMaMU
JBUKEHHUS: PEAKTOP MEPUOJUYECKOr0 M HENPEPBIBHOTO JEWUCTBUS, PEAKTOPbI HACAIBHOIO
CMEILIEHHUS U TIOJHOTO BBITECHEHUS. PEaKTOPBI C pa3IMYHbIM TEIJIOBBIM PEKUMOM.
Cxemsl npons3BoacTBa. OnepanvoHHas ¥ TEXHOJIOTHUYECKAs CXEMBbI POU3BOJICTBA, OTKPBITAast U
HUPKYASIUOHHAS CXeMbl. Y CIIOBHBbIE 0003HAYEHHUS anlapaToB U MAIKH.
3HayeHue a3oTa B XKUBOM mpupoze. IIpoGiembl ¢ukcanuu atMochepHOro azoTa: JAyroBOH
MeToJ, LuaHamMuAHbIM MeTtod. llomydyenwe aszora M Kuciaopojga pasAeIeHUEM BO3AyXa.
[TonyueHue 1 OUNCTKA a30TOBOJOPOJIHON CMECH.
TeopeTnueckne OCHOBBI CMHTE3a aMMHaKa. TepMOXMMHUYECKOE ypaBHEHUE PEAKIIUUA CHHTE3a
ammuaka. OCHOBHas 3a7adya XMMHYECKOW TEXHOJOTMU. TepMoIuHaMHKa Ha KadyeCTBEHHOM
ypoBHe. [Ipunmmn Jle-lllarense. TepMmoauHamMuka Ha KOJUYECTBEHHOM ypoBHe. M3o0apa
Bant-Todda. BrnusHue temmeparypbl, AaBIEHHS, UYUCTOTHI A30TOBOJOPOJHONW CMECH Ha
paBHoBecue. KuHeTuka, ¢opmanbHOE ypaBHEHME CKOPOCTH pPEAaKIMU B OTCYTCTBHE
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9.

10.

11.

12.

13.

14.

15

16.

17.

KaTajau3aTopa, CyMMapHbIH MOPSIOK MO peareHTaM. VICTMHHAs KMHETHMKAa B IPUCYTCTBUU
KaTaJln3aTropa, MOpSAAOK MO peareHTaMm. BbpIOOp ycnoBH peakuuu HCXOAs W3 TpeOOBaHUIA
TEPMOJMHAMMKU U KMHETUKM M ammapaTa AJs NpoBeneHus peakuuu. Cxema Mpou3BOJCTBA.
Bbixos aMMHaka OT TEOPETUUECKH BO3MOKHOT0: IoueMy oH oTiinyaetcst ot 100% - Horo.
Buner a30THOM KHCIOTHI, €€ mpuMeHeHue. Du3ndeckue U XuMudeckne cBoicTBa. CriocoObl
IIOJTYy4E€HUS KOHIIEHTPUPOBAHHOW a30THOM KMCJIOTHI.

IlepBas cragus mpoiecca moyiydyeHus: pa30aBIeHHOM a30THON KUCJIOTHI: OKUCIEHHE aMMHUAaKa.
Pa3Hble HampaBieHMsT NpPOTEKaHUS peakuuu, Tepmoxumus. Tepmoaunamuka.Kuneruka.
dopmanbHOE YpaBHEHHE CKOPOCTU PEAKIIMM, CyMMAapHbI MOpsI0K 1o peareHTaM. VMcrunHas
KMHETUKA B IPUCYTCTBUM KaTajlu3aTopa, CyMMAapHbIl MOPSJIOK MO peareHTaM. AHaiau3
HMCTUHHOTO KHMHETHUYecKoro ypaBHeHus. Peakrop okucnenus. Karamuzaropsl. Tun peakropa:
annabaTUYecKuil — W30TEPMUYECKUN;, BBITECHEHUS — CMEIICHHS; TEPUOJUIYECKUN —
HENpepbIBHBIA. BTopas cranus: OKHCIIEHHE OKUCH a30Ta 10 JABYOKHCH. TepMOJMHAMMKA
kauecTBeHHO. CriocoObl cMmeleHusi paBHoBecHs. TepMoAMHaMUKa OKUCIIEHHs OKHCH a30Ta 10
JIBYOKHCH Ha KOJIMYECTBEHHOM YypoBHe. KuHernka, MexaHu3M. AHalIM3 KHHETHYECKOIO
ypaBHeHud. [louemy npu cHmxenuu temmeparypbl oT +10°C mo -130°C ckopocTh peakiuu
MOBBIIIAETCS, a NpHU CHIbKeHMH Temnepatypsl oT -130°C mo -150°C ckopocTh peakiuu
nonmxaetcs? TpeTes cTaaus: abcopOius AByokKucH azoTa Bojoi. [louemy npu armocheprom
naBneHnn mosydaercsi pazbaienHas HNOs3? Cxema momydeHusi pa30aBICHHOW a30THOM
kucnoThl. [louemy cxema oTKpbITast, 6€3 peHupKyIALnn?

DuU3NYeCcKe U XMMHYECKHME CBOMCTBA CEpHOM KuCIOThL. [loueMy ToOBapHBIE COpTa CEpHOM
KHCIIOTBI COJIepaT OCHOBHOTO BemectBa 76,5%; 92,5%; 98,5%; H2S04? Oobnactu
MPUMEHEHUS] CEepPHOM KHUCIOThl. BUIbl ChIphS UIsI NMPOM3BOJACTBA CEPHOM KHUCIOTHI, HX
MIPEUMYILECTBA U HETOCTATKH.

Hutpo3Hslii coco® monydeHHs CEpHOM KHUCIOTHI. YPaBHEHHs pEakIuid. AmmapaTypHOeE
odopMIIeHHE.

KonTtakTHBI crmoco® mosrydeHusi cepHOM KUCIOThI. OOXKHUT CEpHOTO KoueaaHa. YpaBHEHHS
peakuuu o ctaausMm. Tepmoxumusi. Kunetuka. CriocoObl nHTEHCUBUKAIUU 00Xura. THmb
meyeil oOxkura, HX TpeuMyiiecTBa U HegocTaTku. OKUCIEHHE JBYOKHCH CEpBI.
Tepmoxumuueckoe ypaBHEHHE peakuuu. TepMoanHamuKka KadecTBeHHO. I[Ipunuun Jle-
aTenbe. TepmoauHaMuka KosindecTBeHHO. Kunernka dhopMmanbHasi, CyMMapHBIH HOPSAOK IO
peareHTam. VIcTMHHAs KMHETHKa B INMPUCYTCTBHM KaTalu3aTopa, CYMMAapHbIA MHOPSIOK IO
pearentam. CocTaB KaTanu3aTopa. AHaJIW3 HMCTUHHOTO KHUHETUYECKOTO YypaBHeHus. Tun
peakTopa OKHCJICHMsS: anuabdaTUYeCKuid — H30TEPMHUUYECKUIN; BBHITECHEHHMS — CMELICHUS;
HENpephIBHBIA — Tmepuoanyeckuit. AOcopOrusi cepHoro anrugpuna 98,3%-Hoil cepHoOIt
kucnotoit. [louemy B kauecTBe aOCOpOEHTa HENb3s UCTIOTIb30BAaTh MEHEE KOHIIEHTPHUPOBAHHYIO
KHUCJIOTY Ui Boy? Cxema Mpou3BO/ICTBA.

OcHoBHbBIE BUIBI CBHIPbS A1 HEPTEXUMUYECKOTO M OPraHUYECKOTO CHUHTE3a. XUMHUYecKas
nepepaboTka TormiuBa. lasudukanus tomnuBa. [wapupoBanue (OKMKEHHE) TBEPIOTO
TormBa. KokcoBaHne KaMEHHOTO yIJIsl.

. [TepepaboTka HEQTH. DNEMEHTHBIN U IPYNIOBOM XUMHYECKU cocTaB HedTel. OpakiMOHHBIN

coctaB Hedreir. IloaroroBka Hedptm k mnepepaborke. IlepBuunas mnepepaboTka HEPTH.
VYcranoska DJIOY-ABT. DkcrutyaTaniMoHHBIE CBOMCTBa HE(PTENpPOAYKTOB. JleTOHAIMOHHAS
CTOMKOCTb, OKTAaHOBOE YHUCJIO.

TEOPETMYECKHME OCHOBbI M TEXHOJIOTUA TEPMUYECKHUX IIPOLIECCOB
I[NEPEPABOTKN HE®TAHOI'O CBIPbA. Tepmuueckuii KpekMHr He(TAHBIX (paKkIuid.
Haznauenue, cplppe. XuUMHYECKME OCHOBBI IIpolecca. Peakuum OCHOBHBIX TpyII
yIJIeBOAOPOAOB. MexaHu3M TepMHUYECKOTo KpekuHra napapuHos. Teopus Paiica Ha npumepe
KpeKkuHra H-OyraHa. OCHOBHBIE NMPOIYKThl TEPMHUUECKOTO KpekuHra. OCHOBHas ammaparypa,
TEXHOJIOTMYECKAsl CXeMa.

KokcoBanue HedTenpoaykToB. THMBI yCTaHOBOK KOKCOBaHHS, Ha3HauyeHHE. YCTaHOBKA
HENPEPHIBHOIO KOHTAKTHOTO KOKCOBAHMSL.
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18. OcHOBBI TUPOJIN3A: HA3HAUYEHUE TPOIIEcCca, CHIPHE, LIEIEBHIE MPOIYKThI, OCHOBHBIEC TAPAMETPhI
mporuecca.

19. Karanutnueckuii kpekuHr HedTsHBbIX (pakumii. HasHauenwe. Peakumu OCHOBHBIX Tpymil
YIJI€BOJOPOJOB, NIEPBUYHBIE M BTOPUYHbIC peakuuu. MOHHBIM MEXaHU3M KaTaJuTUYECKOTO
kpekuHra. Karamuzaropel. Cblpb€, OCHOBHBIE IPOJIYKTHl KpeKHMHra. biok peakTtop-
pereHeparop ¢ JBWKYIIMMCS INAPUKOBBIM KATAIM3aTOPOM U C «KUILLIUM  CIOEM)
Karanu3artopa. IlpuHnunuanpHas cxema KaTalIUTUYECKOIO KPEKUHIA C «KHUILLIUM CIOEM»
Karaju3aTopa. Beixosn 6eH3MHa aBTOMOOUIIBHOTO, aBUAL[MIOHHOTO.

20. IIpoueccel neruapupoBanus u ruapupoBaHus. JleruapupoBanue H-Oyrana. OCHOBHas u
nobouHble peaknun. OopMyIHpOBKAa OCHOBHOM 3aJadll XMMHUYECKOH TEXHOJIOTHUU. AHAIU3
0COOEHHOCTEH TEPMOAMHAMUKM DPEAKIWU Ha KAUYEeCTBEHHOM M KOJUYECTBEHHOM YpPOBHE.
Kunernka mpouecca. Bbibop peakropa, mnpuembl NOJBOJAa TeHja B 30HY PEAKIMH.
HeoOxomuMoCTh NpPUMEHEHHSI PEAKIIMOHHOTO YCTPOMCTBA HEMpPEpPBIBHOIO JEUCTBUS U
UCIOJIb30BAHME TEXHUKM  «KHUIIALIEro cjos»  Karanuzaropa. Pabota  peakuMoOHHO-
perenepanionHoro Osoka. IIpoOnema pa3jeneHuss KOHTAaKTHOTO Tas3a, BBIXOJAIIETO W3
peaktopa. CocTaBlieHHE TEXHOJIOTUYECKON cXeMbl Mpou3BOJCTBA. OCHOBHBIE IOKa3aTeIn
Iporiecca: BbIX0/ Ha MPOIYIEHHOE U PA3JI0KEHHOE CBIPBE.

21. lerunpupoBanue H-OyTHIIeHa 10 NWBUHIIA. TepMOXHMHYECKOE ypaBHEHHE. TepMOanHAMHKA
Ha KaueCTBEHHOM U KOJINYECTBEHHOM ypoBHE. KuHertnka. OcHOBHas W MOOOYHBbIE peaKiuH,
crocoObl To/aBlIeHUsT TMOOOYHBIX peakiui. CrmocoObl yBETHMYEHHs] CKOPOCTH OCHOBHOM
peakuuu. IlpoGrema pa3neneHuss KOHTAaKTHOTO Tras3a, BBIXOJMIIETO0 W3  peakTopa.
AnnaparypHoe ogopMieHHE Tpoliecca. TeXHOJIornyeckass cxema IpOU3BOJICTBA, OCHOBHbBIE
ITOKA3aTeNM MPOLECCa: BBIXO/I HA IPOIYIIEHHOE U PA3JI0KEHHOE CBHIPBE.

22. JlerunpupoBanue nukinorekcada. OCoOOEHHOCTH JE€rMIPUPOBAaHUS O-UJICHHBIX LIMKIAHOB, U UX
OTIIMYME OT JeruapupoBanus napapuHoB. [louemy pu npoBeeHUM PEaKLUU B IPUCYTCTBUU
merayutoB Ni, Pt B mpoaykrax peakiMu OTCYTCTBYIOT LHUKIIOTEKCEH M IIMKJIOTEKCaJIUCH:
TEPMOAMHAMHUYECKOE U KMHETHYECKOoe 00bsICHEHUE dpdpekTa. MexaHu3m IeruapupoBaHUs Ha
Pt. IlpuMeHeHMe  [IErMIPOTEHU3AIMOHHOIO  KaTajiu3a IIECTUYICHHbIX LHKIOB B
IPOMBIIIICHHOCTH U B JJAOOPAaTOPHOM MPaKTHKE.

23. TeopeTnueckue OCHOBBI KaTaJIUTU4eCKOTo pudopmunra. Haznauenue, cblppé pudopmuHra.
IleneBble NPOAYKTBI, HX XapaKTepUCTHKA. XHMHM3M M TE€PMOJUMHAMHMKA IIpOIECCa.
Karanuzaropel pugopMuHra M MEXaHH3M MX KaTaIUTHYECKOro JeicTBus. (OCHOBBI
ynpaBJieHus IpoueccoM. IIpoMbIIIeHHbIE YCTAHOBKU KaTAIMTHYECKOTO pUPOPMUHTa

24. TlonyueHue TUBUMHWIA U3 3TUIOBOro cnupta. llenouka ocHOBHBIX mpeBpauieHuil. Ilo6ounble
peakuuu. JluMuTHpyromas cragus OCHOBHOM LENOYKM IpeBpameHuil. [lerunpuposanue
cnupra. OcHOBHasl 3ajada XMMTEXHOJOTMU. TepMOAMHaMMKa KadyeCTBEHHOIO Ha OCHOBE
npuHnuna Jle-Ilarense, konudyecTBeHHOro. KnHeTnka npouecca, Iyt YBEIHMYEHUSI CKOPOCTH
npeBpaieHus. Hackoyibko HE0OXOAMMO OYMIIATh BO3BPATHBIM COUPT OT BOJBI, AUITUIOBOTO
spupa U YKCYCHOIro ajbjeruja. Bribop peakuuoHHOro ycrpoicrBa. Cxema IpOU3BOJCTBA.
IToka3arenu npouecca.

25. IIpouecchl OKHMCICHUS. 3HAUEHUE PEAKLUN OKUCIEHUS B OCHOBHOM OPraHMYECKOM CHHTE3E.
Peakiuu nosiHoro u HenoJyiHOro okuciaeHus. Kinaccupukanus peakuuii HemoJIHOTro OKUCIICHUS.

26. ITonyuenue ¢eHoma KyMOJBHBIM MeToJoM. OKHcIeHHe KyMosla. MeXaHu3M peakluu.
ABTOOKHCIIEHHE, HHULIMUPOBaHHOE okucieHune. Kunernka npouecca. CrocoObl yBeIHMUEHHS
CKOpOCTH peakiuu. TpeGoBaHus K 4McTOTE KyMoia. Tum annapaTa AJs IPOBEACHUS peaKIiu
OKHUCJIEHHs KyMoJa. KucioTHoe paciuenienie ruJponepekuc KyMoJia, MEXaHU3M, KHHETHKA
peakuuu. PeaknmoHHOE YCTPOWCTBO, C€Hoco® OTBOJA TeIula W3 30HBl  PEaKIHH.
TexHonoruueckass cxema IIOJydeHHsS aleToHa M (eHoslla KyMOJIbHBIM — CHOCOOOM.
[IpeumymiecTBa moxyueHust (peHoIa KyMOJBHBIM METOJOM IO CPaBHEHHIO C CyNIb()OHATHBIM
MeTo10M. CrocoObl OTydeHus: GeHoIa U UX HEJOCTATKH.

27.1lpoueccsl TepudUKalNK, TUAPOIU3A, TUApaTaluM, Aeruapartauuu. [Ipsmas ruzpparaus
stuineHa. Tepmoxumus. TepMoaMHAMUKAa Ka4YECTBEHHO, KOJIMYECTBEHHO. BrIpa3suTh MOJIbHBIE
JIOJIA UCXOJHBIX PEAareHTOB U MPOIYKTBl PEAKIUHU Yepe3 OJHO HEU3BECTHOE Xp U CBA3ATH Xp C
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naBieHueM B cucreMe. KuHernka m mexaHu3M peakuuu. CrnocoObl yBETUYEHHS CKOPOCTH
peakuuu anmaparypHoe odopmiieHne peakuuu. [IpuHIMIHANBHAS CXeMa IPOU3BOJACTBA.
OTnuure B COCTaBE TEXHHUYECKOTO CNUPTa W crnupTa pektudukara. CrocoObl OYUCTKH
TEXHUYECKOTo cnupTa. CpaBHEHHE METOJIOB MPSAMOI U CEPHOKHUCIOTHOM ruapaTaliii dTUJICHA.
28.CuHTE3pl M3 OKHCH Yyrjepoja M Bojopoja. HampaBieHus peakuuu, HTPOMBIIIICHHOE
npumeHenne. Cunte3 MmeraHona. Tepmoxumus. TepMmoauHamMuKa KadyeCTBEHHO U
KoimyecTBeHHO. Kunernmka. @opmanbHOE ypaBHEHHUE CKOPOCTH pEaKIMHM, CyMMAapHBIN
MOPAAOK 110 peareHTaM. VcTHHHAs KMHETHKA B IIPUCYTCTBUM KaTanu3aropa. Jlumutupyromas
craaus nporecca. [lytn yBenmueHHs CKOPOCTH peakunuu. BpiOop peakmoHHOro ycTpoiicTBa
11 ipoBeieHus peakuy. CxeMa Ipou3BOJICTBA. BpIX0 MeTaHOIa Ha Pa3I0KEHHOE ChIPBE.

Kpurepuu onenku (B 6aynax):

- 25-30 OanyoB BBICTABISETCS CTYACHTY, €CIH CTYJCHT Jajl TIOJIHbIE, Pa3BepHYTHIE OTBETHI Ha
BCE TEOPETHUUECKHUE BOIIPOCH OMIIeTa, MPOIEMOHCTPUPOBA 3HaHHE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX DJIEMEHTOB, YMEHUE MIPUMEHSATH TEOPETUUECKUE 3HAHUS TIPU BBHITIOJTHEHUN
MpaKTH4eCKUX 3a1aHuil. CTyeHT 6e3 3aTpyJHEHUI OTBETHII Ha BCE IOTIOJHUTEIbHBIE BOIIPOCHI.
[IpakTrueckast 4acTh pabOTHI BBITIOJIHEHA MMOJTHOCTHIO 0€3 HETOUYHOCTEHN M OITHNOOK;

- 17-24 6annoB BBICTABISETCS CTYACHTY, €CIIH CTYJCHT PACKPBIJI B OCHOBHOM TEOPETUYECKHE
BOIPOCHI, OJIHAKO JOMYIIEHbl HETOUHOCTH B ONIPEIEIEHUU OCHOBHBIX MOHATUH. [Ipu oTBeTe Ha
JOTIOJTHUTEIIHHBIE BOIIPOCHI IOMYIIECHBI HEOObIINE HETOUHOCTH. [IpH BEIMTOTHEHUH TPAKTUYECKON
4acTH paOOTHI TOMYIIIEHBI HECYIIECTBEHHBIE OMHNOKH;

- 10-16 GayIoB BBICTABJISACTCS CTYJICHTY, €CIIA IIPH OTBETE HA TEOPETUICCKHE BOITPOCHI
CTYACHTOM JOMYILEHO HECKOJBKO CYIIECTBEHHBIX OIINOOK B TOJIKOBAHUHM OCHOBHBIX MOHSITHH.
Jloruka u MoJHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bIHAMU. 3aMETHBI TPOOEIbl B 3HAHUHM OCHOBHBIX
MeTo10B. TeopeTnyeckue BOMpOCH B IIEJIOM U3JI0KEHBI JOCTATOYHO, HO C MPOITyCKaMu MaTepuasa.
Nmerorcs mpuUHIMITHAATIBHBIE OIIMOKH B JIOTHKE MMOCTPOCHHS OTBETa Ha BONpoc. CTYAECHT HE PelInI
3a/lauy WK MPH pelIeHud JOMyIIeHbl IpyObie OHOKH;

- 1-10 GanyioB BBICTABIISAECTCS CTYACHTY, €CJIM OTBET Ha TEOPETHUYECKUE BOTIPOCHI
CBUJETEIHCTBYET O HEIOHUMAHUH U KpaliHE HETIOJIHOM 3HaHWU OCHOBHBIX MOHATUN U METOOB.
OO6Hapy»)uBaeTCs OTCYTCTBHE HABBHIKOB MIPUMEHEHUSI TEOPETHUECKUX 3HAHUH NP BBINOJIHEHUN
MpaKTUYecKuX 3aanuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JOTIOJHUTENILHBIN BOIIPOC.

Bonpocsl K 10nycKkam K J1adopaTopHbIM padoTraM (IpuMepbI)
Jlaboparopnas padota Nel «I"pamyrpoBka peomerpa»

1. 'mapasnuka. ['mapocratuka. [Tonsarue naBnenus. [Ipunnun cratuku. uddepennnansabie
ypaBHEHUs paBHOBeCHsI Diliepa Ha OCHOBE NMPUHILUIA CTATUKU. OCHOBHOE YpaBHEHUE TMAPOCTATUKH,
(bM3UYECKUI CMBICI BXOIIUX B HETO BEJIUYHH.

2. 3axoH [lackans. [Tpunnun coobmaroniuxcs cocynoB. [Ipumenenue 3akona [lackans u
CJIEACTBHUS U3 HETO: MAaHOMETPBI, IbE30METPHI, BOJJOMEPHBIE CTEKIIA. [ 'HIponpeccsl.

3. 'maponunamuka. [ToHATHS pacxo U CKOPOCTh ABUKEHUS KUJIKOCTH, UX PA3MEPHOCTb.
Juddepenunanpabie ypaBHEHUS ABIKEeHUs Ditnepa. BeiBoa 3akoHa bepHyiu Ha 0cHOBE
UHTErpupoBaHus quddepeHnaibHbIX YpaBHEHUN IBUKEeHH Ditnepa. OU3NYECKUN CMBICIT
BXO/SILUX B YypaBHEHUE bEpHYIUIM BEMUMH. YpaBHEHUE CIUIOLIHOCTU CTPYH. Y paBHeHUE bepHymm
JUISL PEATIbHBIX )KUIKOCTEH.

5. PexxuMbl IBKEHUS )KUIKOCTU U KpuTepuil PeliHoibaca. JlaMmuHapHO€E IBMKEHHE )KUIKOCTH.
BripaskeHue cKOpoCTH JF000T0 caMOTPOU3BOJILHOTO TIPOIlecca U ero MpUMEeHEHHUE ISl pacueTa
CKOPOCTH JIBM>KEHUS OTAEIBHBIX CIIOEB )KUAKOCTU. PactipeiesieHne CKOpOoCTen 10 CEYEHHIO ITOTOKA
MIpH JaMUHApHOM JBIKeHUU. [ paduk pacmpenenenust ckopocTei TOToKa Mpy JJAMHUHAPHOM U
TypOYJIEHTHOM JBW)KCHHUHU, CPETHSST CKOPOCTH MOTOKA.
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6. 3Mepenune cKopoCTH JBMXKEHUSI TIOTOKA U PACX0/1a )KUJIKOCTH C IOMOLIBIO
IUIpOIMHAaMUYecKUX TpyO. BbiBoA ypaBHEHUs Ui pacueTa MaKCUMaJIbHOM U CpEAHEN CKOPOCTH
noroka. IIpeumymiecTsa 1 HEIOCTAaTKU ITOTO METOJA OIIPEAEICHUS CKOPOCTH ITOTOKA.

7. Tunbsl CyXaromuXx yCTPOUCTB: MepHas auadparma, cormio, Tpydoa Benrypu. Onpenenenue
Haropa Ji0 ¥ MocJie CY>KaloIIero yCTPOHCTBa ¢ MOMoIIbI0 aupmaHoMeTpa. OrnpenesieHne CKOpoCcTr
MOTOKA C MOMOIIBIO MEpHOH nradparMel. BIBO] ypaBHEHHS IS pacdeTa MaKCHMaJIbHON CKOPOCTH
IIOTOKA, CpCAHAA CKOPOCTh ABUIKCHHA. HpeI/IMYHIGCTBa M HEAOCTATKU OTACIIbHBIX CYKAKOIINUX
YCTPOWCTB.

8. Porametp — mpu0op ¢ MOCTOSTHHBIM TIepenazoM naBieHus. [IpuHmmn geficTBus poramerpa,
CWJIBL, JICMCTBYIOIIME HA NIOIUIABOK, YCIOBUE paBHOBeCH:. M3MepeHne pacxoa )KUAKOCTH WU Ta3a ¢
IIOMOIIIBIO pOTaMeTpa. BiausiHue pacxoa »KUIKOCTH Ha Iepenaj IMHAMUYECKOTO Halopa B
poTtamerpe.

JlabopaTtopHnast pabota Ne 2 «TernaoBbie MPOIECChHD»

1. TenmooOMeH. J{Bwxkymias cuia TeriooOMeHa. TemmneparypHslii rpagueHT. TemioBsle
OayaHCHl.

2. OcHoBHOE ypaBHeHUe Temonepenaaun. Gusndeckuii cMpici odmiero koddduirenrta
teronepenaun. Kospduunent remnooraauu. Temnonepenaya yepes MIOCKYI0 METANINYECKYIO
CTEHKY IIPH MOCTOSIHHOM TeMIIepaType TEIUIOHOCUTENIEH. BBIBOI ypaBHEHMS, CBA3YIOIIETO
ko3 durment teronepenaun K ¢ koaddunnenTaMu TemIo0TIaYH 01, O2. 3HaYeHUE KodhUIIMeHTa
B YACTHBIX CIy4asx TEIUIONepeaaun, Koraa: a) A >>a; A >> oz; 6) A >> ag; A >> o) o >> .
Cpennuil TeMIiepaTypHbIi HAop MpH NPSIMOTOKE U IMTPOTUBOTOKE.

3. Tpu sneMeHTapHbIX crioco0a pacpoCTPaHEHU TeIlla: TEIIONPOBOIHOCTb, KOHBEKIIHS,
TEIIOBOE U3TyUYEHUE.

4. Harpesaromue 1 0XJIaXJAONIUE areHThl, UX TEII0(U3HIECKIE CBOMCTBA, TPEUMYIIIECTBA U
HEJOCTATKHU.

5. Tena00OMEHHUKH, UX TUITBI, YCTPONCTBO, MPEUMYIIIECTBA U HeIOCTaTKU. CITOCOOBI
KOMITEHCAIIUM HEPAaBHOMEPHOTO PaCIIUPEHUs TPYOHOTO U MEXTPYyOHOTO MPOCTPAHCTBA
TEII000MEHHUKOB.

Kpurtepuu onenku (B 6a/1ax):

- 3 Gajl1a BBICTABIIACTCS CTYICHTY, €CJIM CTY/CHT JIaJl TOJIHBIEC, pa3BEPHYTHIC OTBETHI Ha BCE
TEOPETHYECKHE BOIPOCHI, ITPOIEMOHCTPUPOBAJ 3HAHUE (DYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIeMeHTOB. CTyIeHT Oe3 3aTpyAHCHHUI OTBETHUII Ha BCE IOMOTHUTEIbHBIC
BOIPOCHL. [IpakTryeckast 4acTh pabOThI BBITIOJHEHA MOJHOCTHIO 0€3 HETOYHOCTEH 1 OMHMOOK;

- 2 eCI TIPH OTBETE HA TEOPETHIECKHME BOMPOCHI CTYICHTOM JIOMYIIEHO HECKOJIBKO
HECYIIECTBEHHBIX OMIMOOK B TOJIKOBAHMH OCHOBHBIX MOHATHIL. JIOrHKa M IMOJHOTA OTBETA CTPAIAIOT
3aMETHBIMH M3bHAMU. 3aMETHBI ITPOOEITbI B 3HAHUH OCHOBHBIX METOIOB. TeopeTHuecKre BOMPOCH B
1I€JIOM H3JI0KEHBI JIOCTATOYHO, HO C MPOITyCKaMu MaTepuaiia. IMeroTcss HeNpUHIMITHATbHBIE OITHOKH
B JIOTHKE MMOCTPOCHHUS OTBETA Ha BOTIPOC.

-1 GayTa BBICTABISETCS CTYACHTY, €CITH MPH OTBETE HA TEOPETHUECKHE BOMPOCHI CTYICHTOM
JOMYIIEHO HECKOJIBKO CYIECTBEHHBIX ONMTHOOK B TOJIKOBAHUH OCHOBHBIX MOHATHIA. JIOTMKA U MOJHOTA
OTBETA CTPAAIOT 3aMETHBIMHU U3bTHAMH. 3aMETHBI IPOOEITBI B 3HAHUM OCHOBHBIX METOJIOB.
TeopeTryeckue BOTPOCHI B IIEJIOM H3JI0KEHBI JI0CTATOYHO, HO C MPOMyCcCKaMu Marepuana. Fimerorcs
MPUHIMITHATBHBIC OIIMOKH B JIOTHKE MMOCTPOCHHUS OTBETA Ha BOIPOC.

- 0 GayUTOB BBICTABIIAETCS CTYJCHTY, €CJIM OTBET Ha TEOPETUIECKUE BOTIPOCHI CBHICTEIBCTBYET O
HETMIOHMMAHWHU ¥ MIOJJHOM HE3HAHWU OCHOBHBIX MOHATHIA U MeTO0B. OOHAPYKMBAETCS OTCYTCTBUE
HABBIKOB MTPUMEHEHHSI TEOPETHUCCKUX 3HAHHI TPH BHIMOJHEHUH MTPAKTHUECKHUX 3aJaHUH.

TpedoBanus k ogpopMiIeHHI0 0TYETA 0 J1a00OpPaTOPHOIL padore

31



JIaboparopHas paboTa J0JDKHA COCTOAThH U3 CICIYIOIINX II1aB:
TUTYIBHBIN JUCT.
Onucanwue menu padoThI.
[IpenocraBieHue KPaTKUX TCOPETHUSCKUX CBEICHHN.
Omnucanue TEXHUYECKOTO OCHANICHUS U METOIMKH TIPOBEJICHUS SKCIICPHUMEHTA.
[TonyueHHBIC B X0/1¢ IPOBEACHHS IKCIIEPUMEHTA PE3YIIbTAThI.
AHanu3 JaHHBIX, TIOJIYYCHHBIX B XOJI€ IIPOBEACHUS IKCIIEPUMEHTA.
[MonBenenue UTOroB, OPMYIUPOBKA BHIBOJIOB

Nook~wdpE

Kputepuu onenku (B 6aax)

- 0 GayIOB BBICTABIIICTCS CTYACHTY, €CIIU CTYACHT HE MPeACTaBUI 0(hOPMIICHHBIH OTUYET O
nabopaTtopHo padoTe;

- 1 Gay BBICTABISIETCS CTYJICHTY, €CIT CTYJCHT JIOMYCTHII OIIMOKKA B OOPMIICHHH OTUYETA O
nmabopaTopHOU paboTe U B pacuérax;

- 2 Gajuia BBICTABIISICTCA CTYICHTY, €CJIM CTYACHT OPOPMMII OTUET IO GOpMeE U HE JOIMYIICHO
omuOOK B pacy€Tax u COJICpKaHUU;

Ilpumepvr mecmoegwvix 3a0anuil

TecToBBIE 3aJaHus 110 AUCIIUITIIIMHE «XUMHAYECKasT TEXHOJIOTHSI»
Hanpasienue 04.03.01 - Xumus

JUI CTYJIEHTOB 3 Kypca XUMUYecKoro gakynabTeTa (5 cemectp)
coctaButens: Aoil. kapeapst BMC u OXT bazynosa M.B.

AF

fim (_
29. B runpaBiuke npezes OTHOMCHUS AS
a) TUIPOCTATHYECKUM JaBJICHHEM B TOUKE,
0) CHJIO¥ TUIPOCTATUYECKOTO JIABJICHNUS,
B) JIBIDKYILIEH CUJION TUIPOMEXaHUYECKUX MTPOIIECCOB;
T') CHJIOHN TSDKECTH.

)npn AS —0 Ha3bIBaeTCsS

P
z+— = const
30. B 0CHOBHOM ypaBHEHUHU THIPOCTATHKU Y CHMBOJIOM Z 0003HAYAETCS:
a) TMHAMUYECKOE JTaBJICHUE,
0) TMHAMHUYECKHI HaTop,
B) IIb€30METPUYECKOE JIaBJICHUE,
T') TbE30METPHUYECKHI HATIOP,
1) HUBEJIMPHBIA HATIOP

3. BeIxoa npojaykra — 3710...

a) OTHOULIEHHE PealbHO MOJYYEHHOTO KOJIMYECTBA MPOAYKTa K MAKCUMaIbHO BO3MOKHOMY €0
KOJIMYECTBY, KOTOPOE MOTJIO ObI OBITH MOJIy4EHO MPH JIAHHBIX YCIOBHIX OCYIIECTBICHUS XUMHUECKOM
peaxiuu;

0) oMt UICXO/IHOTO peareHTa, UCIOIb30BaHHOTO HA XUMUYECKYIO PEaKInIo;

B) OTHOIIIEHHE KOJIMYECTBA UCXOIHOTO PeareHTa, pacxoayeMoTro Ha IEeJEBYIO0 PEaKIuio, K
o0I1eMy KOJTMYECTBY UCXOTHOTO peareHTa, MoIIe/IIIero Ha Bce peakiuu (1 1eeBYI0 U TOOOYHEIE);

T') KOJTUYECTBO MPOAYKTA, MOJTYYCHHOE B €IMHUILY BPEMEHHU.

Kputepun onenku (B 0a11ax) TecToB

- 0 ©aiIoB BBICTABIISIETCS CTY/IEHTY, €CIM KOJMYECTBO MPaBMIIbHBIX OTBETOB 0 %;

- 3 Oaiia BBICTABISETCS CTYACHTY, €CIIM KOJMYECTBO MPAaBUIbHBIX 0TBETOB 30 %0;

- 5 0aIoB BBICTABISAETCS CTYIEHTY €CIIU KOJUYECTBO MpaBUIbHBIX 0TBETOB 40 %;

- 10 GanoB BBICTABIISETCS CTYACHTY, €CJIM KOJIMYECTBO MPaBUILHBIX 0TBETOB 60 %;

- 15 GannoB BBICTABIISIETCS CTYACHTY, €CIIM KOJIMYECTBO MpaBUiIbHBIX 0TBETOB 80 - 100%;
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5. Y4eOHO-MeTOANYeCKOe U MH(OpMalHOHHOe o0ecnieYeHre M CHMIIJIMHBI

5.1. IlepeyeHb OCHOBHOM U J0TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOCHMS THCIUILTHHBI

OcHoBHas uTeparypa:

basynoBa, Mapuna BuxrtopoBHa. Xumudeckas TexHoiorus: yded. mocobue / M. B. basyHosa;

bamkupckuii  rocymapcTBeHHbld  yHuBepcuter. < —  Yda:  PULl  Baml'V, = 2009-.
Y. 2 : OusuKo-XMMHYECKHE 3aKOHOMEPHOCTH B XUMUYECKOW TEXHOJIOTHH [DJEKTPOHHBIN pecypc],
2012. — DIEeKTPOH. BepCHUs rey. MyOTHKAIUH.

<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn2.pdf>.

basynoBa, Mapuna BuxrtopoBHa. Xummueckas TexHojorus: y4e0. mocobme / M. B. ba3syHosa;
bamkupckuii rocynapctBeHHbiil yHuBepcurer. — Yda: PULL baml'V, 2009-Y. 3 : Baxsueiimue
Mpou3BoJIcTBa [DnekTpoHHbIN pecypc], 2013. — DOnekTpoH. Bepcusl med. NyOnuKaruu. ——
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHMUYECKOM TEXHOJOTUM : [y4eD. Uil XWUM.-TeXHOJ. crell. By3oB]| / mox pen. M. IL
MyxnenoBa .— / U3x. 4-e, mepepab. u qomn. — M. : Beicmas mkona, 1991 .— 463 c. (58 7k3)
basynoBa, Mapuna BuxrtopoBHa. Xumuueckas TexHojorus : yde6. mocobue / M. B. basyHosa ;

baml'yV .— Voa : PUL baml'V, 2009-Y. 1: IIpouecchl u amnmaparbl XUMHYECKONH TE€XHOJIOTHH .—
2009 .— 96 c. (71 3K3)

JdonmosiHuTe/IbHAS JIUTEpaTypa:
OCHOBBI XMMHYECKOW TEXHOJOTHH : [y4eOd. Uil XWUM.-TeXHOJ. crell. By3oB]| / mox pen. WM. I
MyxnenoBa .— / U3n. 4-e, nepepab. u gon. — M. : Beicmias mkona, 1991 .— 463 c. (58 3x3)
2. [Ipumepsl ¥ 33724y 10 TemoMaccoobmeny: yuebnuk / moa pen. B. C. Jlorunosa - CII6.: Jlanb,
2011 - 256 c.

IlepeyeHb MeTOAMYECKUX YKA3AHUI JJIS1 CAMOCTOSATEILHON padoThI CTYJA€HTOB
1) Meronuyeckre yka3aHus MO BBITIOJHEHUIO JIAOOPATOPHBIX PaboT 1o Kypcy «OOImas XumMudecKas
TeXHOJIOTHS, 4. 1»: «MaccooOMeHHBIE MTPOIIECCHI: a0COPOITHs
2) MeTonuueckne yKa3aHUs MO BBITIOJIHEHHUIO JTa0OPATOPHBIX paboT mo Kypey «OOmas XxuMudeckas
TexHoJIOTUs»: «Bosa B xumuueckon mpombiniuieHHOCTH» (2005 1.).
3) Metonuueckue ykazaHus o kKypcy «OOmias xumuyeckas TexHoJorus»: «OCHOBHas 3ajaya
XUMUYeCcKor TexHosorum» (2005 r.)
4) Metoauueckue ykazaHus 1mo Kypcy «OOmas xuMuyeckass TeXHOJIOTUs»: «ChIpb€ B XUMUYECKOM
texHosiorum» (2006 r.)
5) Meroanueckue ykazaHusa 1o Kypcy «OOmas xumuyeckas TexHoJorus»: <«JlaboparopHblit
MPAKTUKYM I10 OOIIeH XMMHUYECKONH TEXHOJIOTUHU: COJIEp>KaHue U MOopAIoK npoBeaeHus.» (2006 r.)
6) Meroauueckue ykazaHus Mo Kypcy «OOmas xumudeckas TexHoiorus, 4.1»: «MaccooOMeHHbIe
nporecchl: pekrudukanus.» (2007 r.)
7) 8) Meroauueckue ykazanus 1no Kypcy «OOmias xumudeckas TexHojorus, 4.1»: «I'pagyupoBka
peometpa» (2007 r.).
9) Meroauueckue ykazanus mo Kypcy «OOmasi xumudeckas TexHonorus, 4.1»:  «TemmoBsie
nporecce» (2007 1.).
12) T'unpoauHaMuKka peabHbIX KUAKOCTE» (yueOHO-MeToanYecKas pa3paboTka) Yda:  PHUO
bamlIV. 2007.
13) Hetb. OcHOBBI nepBHUHON HedrenepepadoTku (yueOHO-MeToauuecKkas pazpadorka) Ya:
PUII bamry, 2009
14) Karanutuueckuit pudopmunr. (yaeOHo-mMeTormueckas papadorka) Ypa: PULL bamry, 2011
15) IlpousBoactBo OyraaueHa-1, 3 katanutuyeckuM pacuieruienneM stanona (mo C.B. JleGeneBy)
(yuebHO-MeTonyeckas pa3padbotka) Yda: PULL bamry, 2011

Cnmcox cokpameHui
JIx — nexuumu, JI6 — naGopaTtopusie 3anarusi, Cp — camocTosiTeNbHas paboTa cTyaeHTos, Ki -
KOJJIOKBHYM
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javascript:DoNothing()
javascript:DoNothing()

5.2. [lepevenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «AHTEpHeT» U
NPOrpaMMHOI0 00ecTeYeH s, HeOOXOUMBIX [IJIsl OCBOEHHUS! U CIUILTTHHBI
1. Dnekrponnas 6ubnmoreunas cucrema «29b baml'¥Yy - https://elib.bashedu.ru/

2. DIeKTpoHHas
https://biblioclub.ru/

oubnMoTeyHas

cucremMa

«YHHUBEPCUTETCKAs

oubnMoTeka  OHJIAWHY» -

3. DiekTpoHHas OMOIMOTEUHAs cCHCcTeMa u3aTeabcTBa «Jlanby - hitps://e.lanbook.com/

4. DnexkrponHbIi KaTanor bubanorekn baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas bas3el gannpix EastView (ZOCTym K SJI€KTPOHHBIM HAay4YHBIM KypHajIam) -
https://dlib.eastview.com/browse

6. Hayunas snektpoHHasi OubnmoTeka - elibrary.ru (IocTymn K 3J€KTPOHHBIM HayYHBIM KypHaJIaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. lorosop Ne 104 ot 17.06.2013 .

JIunensuu O6eccpoyHbie

8. Microsoft Office Standard 2013 Russian. forosop Ne 114 ot 12.11.2014 r. JIuuensuu 6eccpounsie

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema nentpanmsoBaHHoro tectupoBanus baml'yY (Moodle). YauBepcanbHast 0OIIecTBEHHAS

marensus GNU

6. MaTepuajabHO-TeXxHHYeCcKas 0a3a, HeoOXoaAMMast ISl OCYIIECTBJIEHNsI 00Pa30BaTEIbLHOIO
npouecca no JUCHUIINHE

HaumeHnoBanue
crnenyaJbHBIX

OCHameHHOCTb CleUAJbLHBIX NOMelleHUi
H l'lOMeI]Ie}{I/lﬁ I CaMOCTOSITEJILHOi

Ilepeyenn TAIEH3HOHHOT O
NMPOrpaMMHOro odecrneyeHus.

noMeIueHui u paGoTsI PeKBH3UTHI MOATBEPKIAOLIET0
noMeIleHui 11t JAOKyMEHTa
CaMOCTOSITEJbHOM
padoThl
1. yueGHas ayauTopus Aynurtopusi Ne 405 1. Windows 8 Russian. Windows
s npoBeeHust | YueOHas Me0enb, yaebHo-Harsinupie | Professional 8 Russian Upgrade. dorosop
3aHATHH  JIEKIHOHHOIO | Oco0Ous, JI0CKa,HOYTOYK,MyJIbTUMEIUA- Ne 104 or 17.06.2013 r. Jlunensuu

THIIA:

ayIUTOpHUs Ne 405
(xumdak KOpITYC),
ayAUTOpUS Ne 311
(xumdak KOpITYC),
ayAuTOpUS Ne 310
(xumdak KOpITYC),
ayAUTOpUS Ne 305

(xumdak KopITyc).

2. yyeOHasi ayAuTOpMA
A NpoBe/ieHHUs
3aHATHI CEMHHAPCKOro
THOA: sabopatopust Ne
121 (xum¢ax xopimyc),
naboparopust  Ne 407
(xumdak KopIryc),
nmabopatopust  Ne
(xumdak KopITyc).
3. yueOHasi ayauTOpHA

412

A NpoOBe/IeHHUs
rPYNNOBBIX u
WHIUBUYANBHBIX
KOHCYJIbTALMIA:
aAyIUTOPHUS No 405
(xumdak KopIyc),
ayauToOpuUs Ne 311
(xumdak KopIyc),
ayJauTopust Ne 310
(xumdak KOpIyc),
ayauTopust Ne 305

(xumak kopmyc).

npoektop Mitsubishi XD3200U, skpan c
3JIEKTPOIPHUBOIOM 300*400cm Spectra
Classic.

Aynutopus Ne 311

Me6erb, y4eOHO-HaTIAAHbIE
nocoowus, JIOCKa, HOYTOYK,ITPOEKTOP
Mitsubishi XD 600U, 9KpaH c
anekTporpuBonoM Projecta 183*240cm Matte
white.

YuyebHas

Aynurtopus Ne 310
YyeOHas Mebenb, yaeOHO-HaT IS AHbIE
mocobusi, JOCKa, HOYTOYK,MyIbTUMEIHA-

mpoextop  Mitsubishi EW230ST,
HacreHHslii Classic Norma 244*183.

9KpaH

Aynurtopus Ne 305
YyueOHas Mebenb, yaeOHO-HaT IS AHbIE
mocobusi, JOCKa, HOYTOYK,MyIbTUMeIHAa-

mpoexTop  Mitsubishi EW230ST,
HacteHHBIN Classic Norma 244*183.

JladopaTopus Ne 121
YyeOHas Mebenb, yaeOHO-HaT IS AHBIE
mocobusi, HabOp XUMHYECKOH  IIOCYHEI,
kommuiekT Mebenn BHP, axBagmcTmuisrop,
mocka aymuropHas JA  (32)3, mocka
kmaccHas/2002r, mukpockor, Hacoc, PMC
"Honomerpus", WHPOPMAIMOHHBIA CTEHI,
BuskosumeTp d=0,54 (10 mrT.), BU3KO3UMETD
d=1,16 (5 mr.), mepuommyeckas cucTemMa
Menzeneesa (2mrt.), cToa 2-X TyMO., CTONI 2-X
TyMmO.,lIo/IcTaBKa-Kadenpa.

JladopaTopus Ne 407

9KpaH

6eccpouHbie
2. Microsoft Office Standard 2013 Russian.

HoroBop Ne 114 or 12.11.2014 r.
Jlnen3un GeccpoduHbie

3. CucreMa HEHTPATU30BAHHOTO
TECTUPOBAHUS Baml'y (Moodle).

YHuBepcayipHasi OOLIECTBEHHAs! JTUICH3US
GNU

4. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

4. ydeOHasi ayauTOpHA
JJISl TEKYIIEro KOHTPOJIs

U NPOMeKYTOYHOI
aTTeCTAUUU: AYJUTOPUS
Ne 405 (xumoax koprryc),
ayIUuTOpHs Ne 311
(xumcak KOpIyc),
ayJquTOpuUs Ne 310
(xumcak KOpIyc),
ayIUTOPHs No 305
(xumdak koprryc).

5. nomemenus A
€aMOCTOSITeJILHOM
padoThI:

ynTaidbHbIl 3a1 Ne 1
(TmaBHBIN KopIyc),
yuTaNbHBIA 3am Ne 2
(busmat KOpIyC-
yueGHOE),  YUTaIbHBIN
3an Ne 5
(rymMaHUTapHBINA

KOPITYC), YUTAIIbHBIH 321
Ne 6 (yueOHbIi KOpITYC),
YUTANbHBIA 3am Ne 7
(TyMaHUTapHBII

KopIyc), Jiaboparopus
Ne 206 (xumdax
KopIyc), Jiaboparopus
Ne 209 (xumdaxk
KOpIIycC),J1aboparopust

Ne 419 (xumdak
KOpITyC).

6. nomelnenue s
XpaHeHus u
PO UIAKTHYECKOT 0
00CTy:KMBAHUS
y4eOHOro
o0opy10oBaHuUs:
naboparopust  No
(xumak KopITyc).

013

VYuebnast Mmebenb, yaeOHO-HATIISITHBIE
mocoOus1, Ha0Op XUMIUYECKOH ITOCY/IHI,
prudop, yCTaHOBKA.
JlaGopaTopus Ne 412
VYuebnast Mmebenb, yaeOHO-HATIISITHBIE
mocoOus1, HabOp XUMHIYECKOH ITOCY/IHI,
ra3oMerp
Yuranabubiid 3aa Ne 1
Hayunbtii wu  yueOHBI QoHO, HaydHas
nepuoauka, I[IK (Monobmox) - 3 T,
HeorpaHuueHHwlii noctyn k OBC u BJI;
KOJIMYECTBO MOCAIOYHBIX MECT — /0.
YUuranabublid 320 Ne2
Hayunblii w  y4eOHbI QoOHI, HaydHas
TICPUOIVKA, K (MOHO0JI0K),
TIO/IKITIOUEHHBIX K cetn MHTepHer, — 8 mrT.,
HeorpannyeHHbId goctyn k ObC u BJ;
KOJIMYECTBO MOCAOUHBIX MecT — 50.
YuraabHbii 321 Ne 5
Hayunwlii wu  yueOHBIi QoHO, HaydHas
nepuonuka, [IK (MoHoOmox) - 3 mrm,
HeorpannyeHHbId goctyn k OBC u Bl
KOJIMYECTBO MOCAI0UHBIX MecT — 27.
YuranbHblii 3271 Ne 6
Hay4nblii u y4eOHbld (oHa, HaydHas
nepuogrka, IIK (MoHOOMOK) - 6 miT,
HeorpannyeHHbId goctyn k OBC u B
KOJIMYECTBO NocaqouHbIX MecT — 30.
YurtanbHblii 320 Ne 7
Hayunplii u  yueOHbIi QoHO, HaydHas
nepuonuka, [IK (MoHOOnOK) - 5 m,
HeorpaHnyeHHblii goctyn k OBC u BJ;
KOJIMYECTBO MOCAJOUHBIX MecT — 18.
JlabopaTopus Ne 206
YyueOnas MeO0enb, yueOHO-HaTJIsIIHBIC
nocobusi, Melajaka MarHuTHas EcoStir
(1.51,300-200006/MuH, mnatdopma
nram. 120mm,6e3 HarpeBa), Melagka
marautHast I12-6110 (mo 1m, ¢ momorp.
120C), memanka marautHas I13-6110 (mo
1, ¢ momorp. 120C), Memanka MarHUTHas
I19-6110 (mo 1x, ¢ momorp. 120C), memanka
MarHuTHast ¢ momorpeoM [19-6110M,
MelllaJIka MarHuTHas ¢ mogorpeBom [19-
6110M, MHKpOCKOTI, MHOTO(pYHKIIHOHATHHOE
yerpoiictBo KyoceraFS-1030MFP, HoyTOyk
HPPavilion,  mpoexktop  BenQMP612C,
Hoytoyk HP 6820sT2370 17 WXGA,
MOHHUTOP 19" Samsung
931BWSFVTFT,cucremusiii 6iokx IntelCore
B KkomiuiekTe, mamsate NransTS 4G, cryn
HUCO/uepn/ (6mt.), Hoyroyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JladopaTopus Ne 209
YyeOHas MeOerb, yueOHO-HAT TS THBIC
MocoOwsi, KOMITBIOTEP B COCTaBE: CHCTEMHBbIH
6mok DEPO 460MD/3-540/T500G/DVD-
RW, MOHHUTOP 20" Samsung,
MHOTO() yHKIIMOHAIIEHOE YCTPOUCTBO
(mpuntep/konmp/ckanep) FS-1030 MFR,
TIPUHTEP JIa3epHBI MOHOXPOMHBIN Samsung
ML-3310D, Opudunr mnpucraBka, Kpecio
«[Ipectmxk», TymMOOuKa MOOWIBHAs, CTYIN
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"TIpectux", CTON MUCHM., CTOJI MTUCHM., CTYJ
nco

JlabopaTopus Ne 419
VYueOHast MeOers, y4eOHO-HaTTISTHBIE
nocoous, MHOT O YHKIIHOHAIEHOE

yctpoiicteo  HP  Laser, rmuiaHIIeTHbI
komnbetoTep Apple iPad 64 GB Wi-Fi +3G
Yepupiit  A4-1.00ITu,64I'b ¢ dyexsom,
KOMHMPOBAJBHBIN ammapaT, KOMUPOBAIbHBIN
anmapar
JlabopaTopus Ne 013

Kommnexkt wmebemn BHP, Becei GR-120
(120r*0,1mr)  BHyTp.  KainuOpOBKa, C

TIOBEPKOH, neHtpudyra OITH-8,
MHOTro() yHKIIHOHAJIbHOE YCTpOICTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, snekTporuutka

MHWHOBPHAYKH POCCHUU

Hpnioxenune Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

¢opma o0yuenunsn

«BAIIKUPCKHU TOCYJJAPCTBEHHBII YHUBEPCUTET»

AUCHMILUIMHBI _XHMMHU4YeCKas TEXHOJOrus Ha _6_ cemecTp
(HaMMeHOBaHHUeE TN CHUIJINHDI)

| Buz paboTh

‘ O0beM TUCHMILINHBI
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O6mas tpynoemkocts auctuiuinasl (3ET / gacoB)

6/216

Y4eOHBIX 4aCOB HA KOHTAKTHYIO padOTy C MPENo aBaTeseM: 97,2
JIEKIUH 16
MPAKTUYECKUX/ CEMUHAPCKUX

1ab0paTOPHBIX 80
Apyrux (TPymIoBas, MHIUBUIyalbHas KOHCYJIbTAIMS W UHBIC BUIBI

y4eOHOU IeATEIIBHOCTH, MTPEIyCMATPUBAIONITUE padOTy 00YJIArOIIHXCS C
npenojasareneM) (PKP) 1,2
Y4eOHBIX 4aCOB HA CAMOCTOSITENIbHYIO0 paboTy o0yvaromuxcs (CP) 66
VY4eOHbIX YacOB HA MOTOTOBKY K

sKk3aMeny/3adery/ muddepernupoBanHomy 3auery (KoHTpoIns) 52,8

®opma(bl) KOHTPOJIS:
JK3aMeH 6 cemecTp
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OcHoBHAaA

u dopma
dopma w3ydeHUS MaTCPUAIOB: JICKIUH, | JOIOJHUT TEKYIIEeTO
NPAKTHYECKUE  3aHATHUSA, CEMHUHApPCKHE |  eJIbHAs KOHTPOJIS
Ne 3aHATHA, nabopaTopHbIC paboThl, | JUTEpa- 3ajaHus 10 yCIIEBaeMOCTH
/11 Tema u comepxkanue CaMOCTOSITeNIbHAs paboTa W TPYIOEMKOCTH Typa, CaMOCTOSITEIBHON | (KOJIJIOKBUYMBI
(B yacax) pexkoMeHs | paboTe CTYJEHTOB | , KOHTPOJIbHbIE
yemasi paboThl,
CTYyJCHTaM KOMITIOTEPHBI
Beero [JIK  |TIP/CE [P [CcpC | (Homepa ¢ TECTH U T.1L.)
U3 CTIHCKA)
M
Pasznen |. Teopernueckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHX MPOLECCOB.
Tema 1.1. TeopeTnyeckue 0CHOBBI
XHMHUKO-TEXHOJOTHYeCKHX MPOLECCOB.
BBenenme. Ponms u  maciraObl
WCIIOJIb30BaHUSI XUMHUYECKHUX MPOIIECCOB B
pasnmuuHbIX  cdepax ~ MaTepUATbHOTO
MIPOM3BO/ICTBA. CripbeBas u
1 JHEpreTHYecKast Oasa XUMHYECKAX 2 2 J1 1-4, 8, | Meroau- et
MIPOM3BO/ICTB. TenneHuuu pa3BUTHS 14, 20 yka 4
TexHocdepsl W BO3pacTaroliee 3HaueHUe
mpoOJIeM pecypco- M DHEProcOepeKeHus,
oOecreueHnsT 0E30MACHOCTH XHMHUYECKHX
MPOM3BOJICTB,  3alIUTHl  OKpYXKaroIen
Cpenpbl.
Tema 1. 2. Bona B Xumuueckou
NPOMBINLIEHHOCTH
2 OcHoBHBIC Harpasyienus | ,, 5 J 4, 8, | Meroau- TecT
HCTOJIb30BAaHUST BOJABI B XMMHUUYECKOM 14, 20 yku 2, 7
MIPOMBIIITIEHHOCTH. PanmonansHOE
WCIOJIb30BAHME BOJHBIX PECYpCOB B
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XUMHUYECKON IPOMBIIUIEHHOCTH.  Buabl
npupoaHeix BoJ. llokasarenum kaudectBa
Boabl. JKEcTkoCcTh BOALI U METOABI €€
yMmeHbllleHus. oHOOOMEHHass OYHCTKa
BOJibL. [IpoMbIlIIIEHHAsI BOJIOTIOATOTOBKA.

Tema 1.3. Crpykrypa XHMHKO-
TeXHOJIOTHYeCKUX cucTeM.
XUMHUYECKOE MPOU3BOJICTBO KaK CIIOXKHAS
cucremMa. OCHOBHBIE dTallbl CO3/aHUs
XUMUKO-TexHoJorrnueckux cucteM (XTC);
010)20500020013§ u obmras CTpaTerus
cucteMHoro  noaxoma.  CrpykrypHas
uepapxus  TEXHOJOTUYECKUX  CHUCTEM:
MOJIEKYJISIpHBIE MIPOLIECCHI —
MaKpOKHWHETHKA — anmapaTsl —
MPOM3BOJICTBA — TJIOOAJBHBIE MPOOIEMBI
Pa3BUTHS TEXHOCHEPHI.

J 1-4, 13,
14, 20

Honycku K
n1abopaTopHBIM
pabotam

Tema 1.4. OcHOBHBIE NOKAa3aTeH
XHMHKO-TEXHOJIOTHYECKOro  mpouecca
Knaccudukanus mporeccoB XUMHUYECKOM
TEXHOJIOTUH. DyHaMEHTaJIbHbIE
KpUTEPUHU a¢hexTuBHOCTH
WCIIOJIb30BAHUS ChIPbS U SHEPrOPECYPCOB
B XTII Ilokazarenun pacxona pa3iauyHbBIX
BUJIOB CBIPbSl; OTHOCUTENbHBIM BBIXOJl
npoaykra. Kpurepum  MHTEHCHBHOCTH
XTII. IloHsiTUs: CTENeHb NpEBpaIlCHUS,
KOHBEpCHSI, CEJIEKTUBHOCTb.
[Ipon3BOAUTENBHOCTH U UHTEHCUBHOCTD.

J 1-4, 13,
14

Metoanuka 3

Homnycku K
71a00paTOPHBIM
pabotam

Tema 1.5. I'mapocraTuka
I'mppaBinuka. I'mppocraruka. Ilonstue

Jd 5,6,7,
11,12

Metonnuka
7

Jomnycku K
71a00paTOPHBIM
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napiieus. [lpuHnun cratuku. BeiBon

mddepeHnnanbHbIX ypaBHEHUI
paBHOBecHs Dilyiepa Ha OCHOBE NMPHUHIIMIIA
CTaTHKHU. OcHoBHOE YpaBHEHHUE
THIPOCTATUKH,  (DUBMYECKHHA  CMBICIT
BXO/ISIIIIUX B HETO BEJMYMH.

3akoH [Tackans. [Tpunuun

cooOmaromuxcsi cocynoB. I[Ipumenenue
3akoHa [lackans W CIEICTBUS W3 HEro:
MaHOMCTPEI, NbE3OMCETPLI, BOAOMCEPHLIC
crékia. ['maponpeccsl.

pabotam

Tema 1.6. I'mppoaunamuxa.
[ToHsTHST pacxoll U CKOPOCTh IBUKEHUS
AKUJKOCTH, ux pa3MepHOCTb.
HuddepenunanbHble YpaBHEHUS

JBHDKEHUS OJWiiepa, MX BBIBOJ Ha OCHOBE
NpUHLWIA JAVWHAMUKA. BbIBOJ 3akoHa
bepHymin Ha OCHOBE MHTErpUPOBAHUS
muddepeHnanTbHBIX ypaBHEHHI
JIBIOKEHUs Oisiepa. DU3NYECKUA CMBICT
BXOJAIIMX B  ypaBHeHHe bepHymimn
BEJINYMH. Y PABHEHUE CIUIOIIHOCTH CTPYH.

Pexxumbl BJKEHHSI KUAKOCTH U
kputepuii  PeitHosbaca.  JlamuHapHOe
JBUKEHUE KUJKOCTH. Beipaxxenue
CKOPOCTH JIF0OOTO  CaMOTPOU3BOJIHHOTO
rpoliecca U €ro NpuMeHeHue JUisl pacuera
CKOPOCTH JIBIDKEHMSI OTJIEJIbHBIX CJIOEB
XKUIKOCTU. Pacnpenenenue ckopocteil 1o
CEYCHMIO IIOTOKa NpH  JAMUHAPHOM
IBUWKEHHH.  ['paduk  pacmpeneneHus
CKOpPOCTE€M MOTOKa MpH JIAMUHAPHOM U
TypOYJACHTHOM  JIBIKEHHUH,  CPEIHSAS
CKOPOCTb MOTOKA.

W3mepenne CKOpOCTH  JIBHIKEHHS

Jd 5,6,7,
11,12

MeTtoauuku
7,8

Honycku K
71a00paTOPHBIM
pabotam
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MOTOKA M PacxXo/ia )KUIKOCTU C TIOMOIIBIO
TUAPOTUHAMUYECKUX TPYO.

Tumel CyXarwlux YCTPOWUCTB:
MepHass  aumagparma, —comio,  Tpyda
Benrypu. Ormnpenenenue Hamopa [0 H
[OCJIE€  CYXaloIlero  YCTpOWCTBAa  C
nomotbio audpmanomerpa. OmnpeneneHue
CKOPOCTH IIOTOKa C IIOMOIIBI0 MEpPHOMU
napparmel.

Jlabopatopnas  padora Ne 1:
I'pamynpoBka peomerpa

24

24

Jq1

Metoauuku 7,8

OdopmieH.
OTUE€T o
1ab0paToOpH.
pabote

Tema 1.7. TemsioBbie mnpoueccsl.
TennooOmeH. JBmwxymas cuia
TeriooOMena. TemnepaTypHbId TpaueHT.
TennoBeie  OamaHCHI OcHoBHOE
ypaBHeHUE Teruionepenaur. Pdusnyeckui
CMBICJ oOmrero koahpummenTa
TeTUIoTIEpeIavH. Koaddumuent
TerooTAauu.  Teriomepenaya  yepes
IUIOCKYI0O METAJUIMYECKYI0 CTE€HKY Mpu
MTOCTOSIHHOM TeMIieparype
TEIUIOHOCUTEIIEH. Cpennunii
TEMIIEpPAaTYPHBII Hamop Mpu MNPSMOTOKE U
MIPOTUBOTOKE. Tpu 3JIIEMEHTapPHbBIX
criocoba pacipocTpaHeHus Teria:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, TEIIOBOE
U3ITy4eHUeE.

Anmapatrypa ans  TemjaooOMeHa.
Harpesaromiue u oxiaxaaroliue areHThI,
ux TerIoPU3nIecKue CBOIICTBa.
TemnooOMeHHUKH, UX THIBI, YCTPOUCTBO,
MperMylnecTBa U HenocTaTku. CrocoOsl
KOMIICHCAIUH HEPABHOMEPHOTO

10

Jd 5,6,7,
11,12

MeTtoanuka 9

Honycku K
71a00paTOPHBIM
paboTtam, TecT
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pacimpeHusi TpyOHOTO M MEXTPyOHOTO
MPOCTPAHCTBA TEIIIOOOMEHHUKOB.

10

JlaboparopHas pabota Ne 2:
DKCIepUMEHTAIBHOE OIIpelIeICHUE
Koa(uUIMeHTa TeIuionepeaadn

Meroanuka 9

OdopmieH.
OTYET
1ab0paToOpH.
pabote

11

Tema 1.8. MaccooOMeHHbIe
npoueccbl. MaccooOMeHHBIE TPOIIECCHI,
BUJIBI MIPOIIECCOB Macconepenayu.

[IpaBuno @¢a3. da3oBoe paBHOBECHE.
Jluama  paBHOBecusa.  MaTepualbHBIN
Oananc. PaOouas nuHus. Hampasnenue
Maccorepeadi. JBmxymas cuia
Maccornepeaayu, CpeaHsisi ABIKYLIas cuiia
Maccomnepenauu. [loHsaTue TeopeTnyeckoit
Tapeiiky, OIpeeIeHUe 4yucIa
TEOPETHUECKUX CTYyNEeHeH Trpaduyeckum
METOJOM.

ITeperonka xuakocreit. Ilpocras
neperoka, onpeneneHue. Ileperonka
OMHapHOM  cMecM  Ha  JMarpamme:
«TeMIleparypa - cOCTaB Ilapa — COCTaB —
KUAKOCTH» M Ha JUarpamMme:. «COCTaB
KUAKOCTH - COCTaB Iapa». PaBHoBecue
Mexay (asamu. Hepocratku mpocToit
neperonku. lleperonka nox Bakyymowm, c
BOJSHBIM I1apOM, C MHEPTHBIM TIa30M,
KaKH€ YCIIOBUS IIPH TOM U3MEHSIOTCS.

PexTudukanmusi, eé CYILLIHOCTB.
CxonctBa M pasiuuus € IPOCTOM
neperonkoil. IIpuHnunmanbHass  cxema
YCTaHOBKHM PEKTU(UKAIIMH HENPEPHIBHOTO
JNEUCTBUA. MarepuaibHblii OanaHc
KOJIOHHBI  peKTH(HUKAIMM ¥ BBIBOJ

Metoauku

Homnycku

71a00paTOPHBIM
paboTtam, TecT




ypaBHEeHHUsI paboyell TMHUN YKPEeIUIIOIeH
W HWCYEPNBIBAIOMIEW YacTH  KOJIOHHBI
HemnpepsIBHOrO  aeicrBus.  Iloctpoenue
pabounx JMHHWIA HAa qUarpaMMme «y-x» U
HaXOXXJICHHE  YHUClIa  TEOPETHUYECKHX
TapeynoK KOJIOHHbI. DJIermMoBO€ YHUCIIO.
Pacuer MunHMManeHOrOo W paboyero
(dermMoBoOTO YMKCIA.

[epnonnyeckas peKTH(UKALINS.
Pexxumbl  paboThl KOJIOHHBI: a) IIpH
MIOCTOSIHHOM (pJIerMOBOM uucie; 0) mpu
MTOCTOSIHHOM COCTaB€ JIUCTHILIATA.

YCTpOoUCTBO  pa3siM4YHBIX  THUIOB
KOJIOHH:  HACaJ0YHBIX,  Tapelb4aThiX
(cMTY4aTOrO, KOJIMAYKOBOTO W KJIATAHHOTO
tuna). [lpenMymiectBa W HEAOCTATKU
Pa3IMYHBIX THUIIOB KOJIOHH.

OcHOBBI peKTU(PUKATNH
MHOTOKOMIIOHEHTHBIX CMECEH.

AOGcopOrus. PaBHOBeCcHe npu
abcopbmmu.  MarepuansHblii  GanaHc
nporiecca abcopOrumu. CkopocTh
abcopOIumu. CBs3b koapdunreHTa
Maccorepeaun ¢ koaddumuenTamu
MaccooTAaud. YCTPOWCTBO Ppa3IUYHBIX
TUNIOB ~ a0copOepoB:  MOBEPXHOCTHBHIE,
IUICHOYHBIE, HACaJOuHble, Tapeabyathle,
pacmblIMBAIOLIHE.

O6nacTy TNpUMEHEHHS] Pa3IHMYHBIX
METO/IOB pa3/IeJICHHs] CMeCcel BEIIeCTB.

12

JlaboparopHas paborta No 3:
Ornpenenienie >hGEKTUBHOCTA ~ PadOTHI
KOJIOHHBI peKTU(PHKALTN
NEPUONYECKOTO JIeHCTBUS

12

12

JI1

MeTtoanuka 6

OdopmneH.
OTYET
71a00paTOpH.
pabote

13(0)
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13

Jlaboparopuass pabora Ne 4: Anamums
ra3oBod CMECH Ha XUMHUYECKOM pPy4YHOM
razoaHaju3arope

12

12

JI1

Meroanuka 1

OdopmieH.
OTYET o
nabopaTopH.
pabote

Pa3nen 1. POU3NKO-XUMUYECKHE
3aKOHOMEPHOCTH B XUMHUYECKOMI
TEXHOJIOTUU

14

Tema 2.1. Pusuko-xuMH4YecKue
3aKOHOMEPHOCTH B XHUMHYECKOH
TEXHOJIOTUH

10

J4,5-20

Jd7

Honycku K
n1abopaTopHBIM
pabotam

15

Tema 2.2. XuMuyeckue peakTOPbL
OCHOBHBIC THIIBI XHMHUYECKHX PEaKTOPOB;
OCHOBHBIE TPeOOBaHMUS, TIPEABSIBISIEMbIE K
HUM, TIpUMEpPBl WX WCIOJF30BaHUS B
TEXHOJIOTUM  BAKHEHIINX  XUMHYECKHX
MPOAYKTOB. PeakToppl ¢ pazImyHBIMU
peKIMaMHU JIBYDKCHUS: peakTop
MePHUOJTIECKOTO " HETIPEPHIBHOTO
TeiCTBHS, PEaKTOpHI U/ICATTHHOTO
CMEIICHUSI W  TOJHOTO  BBITECHEHUSL.
Peaktopel ¢  pasNMuYHBIM  TEIUIOBBIM
npwxkeHneM.  [IpuHIMOBL  mocTpoeHus
MHOTOYPOBHEBBIX MaTeMaTH4eCKUX
MOJIeNIe MPOIIECCOB B T'€TEPOTCHHBIX
KaTaJIMTHIECKUX peakTopax.
Kunernueckue  MOJenM  XUMHUYECKHX
peakuuii.  JIuddysnonHo-kuHeTHUECKHE
PEKUMBI TPOTEKAHUS PEAKLIUU B TOPUCTON
rpaHyiae  Karanuzaropa.  V3MeHeHue
HaOJII0JaeMOT0 KMHETUYECKOTO TIOpPsIKa

peakiuu.  DakTOpbl,  OMNpEAeSIONINe
3¢ hEeKTUBHOCTH MCIO0JIb30BAHUS
KaTajan3aTopa. SBnenue
MHO>KECTBEHHOCTH CTallMOHAPHBIX

PCKUMOB, o0lactT  HX MPUTSKCHUSA U

Jd 4,
17, 20

14,

Honycku K
71a00paTOPHBIM
pabotam
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ycroHunBOCTh (OOmactu "3axkuranus' u
"ramieHusa"  peakuuMM) Ha  [IpUMeEpe
3K30TEPMHUYECKON KaTaJIUTUYECKOU
peakuuu. MopaenupoBaHue IPOTOYHBIX
pEaKTopoB C  HEMNOJABM)KHBIM  CIIOEM
KaTajau3aTopa M pPEeakTOpoB HJIEaIbHOIO
nepememinBanusa. CrocoObl CONpPsKEHUS
XUMHUYECKOTO IIpEBpAICHUS c
mpoueccamMy  pasfiefieHuss  MPOJIyKTOB
peaxkuu.

Tema 2.3, CxemMbl HNpPOM3BOACTBA.
OHepaHI/IOHHaﬂ 1 TEXHOJIOTUYECCKAsA CXEMBI

Honycku K
IIPOU3BOJCTBA, OTKpBbITas u JT 4, 14,

16 4 1a00paTOPHBIM
UUPKYJISUOHHAS ~ CXEMBbl.  YCIIOBHBIE 17, 20 AGOTAM
0003Ha4YeHHUsI arlnapaToB U MalllvH. p
Tema 2.4. IlepcnekTuBbI Ppa3BUTHS
XHMHYECKOH TEXHOJOTMH KaK HayKH.

Pa3BuTHE HOBBIX OKOJICHUN
BBICOKOA((DEKTUBHBIX XUMUKO- Homycku K

17 4 J19,10 71a00paTOPHBIM
TEXHOJIOTUYECKUX TPOLECCOB, BKIFOYAs AGoTaM
KaTaJIMTHYECKUE, DIICKTPOXUMHUYCCKUE, p
dboToxumHuueckue, MeMOpaHHbIE.

Pasnen 1. Tunosblie XHMHKO-
18 TeXHOJOrMYeCKue NpoIecchl
MPON3BOCTBA
OITYCKH K
Tema 7.1  Ilpoueccsl  ruapoiinza A
19 HIDATAIIHH, YT H%);Kauﬂﬂ P 14 J13,8,20 71a00paTOPHBIM
P > TP paboTam
Tema 6.2 Ilpoueccol nepepadoTku 1239 Homnycku
20 He(TAHOIO CHIPbA JK 10 i8 " 7' | Metoauuka 13 1a00paTOPHBIM
’ paboTam
21 Tema 6.3 Ilonyyenune TMBMHMIIA 11O 4 Jd 2, 3, 8, Jomycku k
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JleGeneBy. 20 1a00paTOPHBIM
paboram
Tema 6.4 IIpoueccsl rHAPUPOBAHUSA U 12 3 5 Homycku k
AeruIpMPOBAHUS. 20 t 1a00paTOPHBIM
pabotam
29 Tema 6.4 IIpouecchbl moJMMepU3aLHU U J13.8.20 f;GI;};;P;;HHM
MOJTUKOH/IEHCAMH
pabotam
23 Tema 6.6 IlpousBoacTBo aMmmMHnaka J13,5-20 f;é?s;i;mm
pabotam
Tema 6.7 Ilpou3BoacTBO a30THOI Homycku
g2, 3, 8,
24 KHCJIOTHI 20 n1abopaTopHBIM
pabotam
Tema 6.8 IIpoussBoacTBo cepHoii 12 38 Homnycku
25 KHCJIOTHI 20 R 71a00paTOPHBIM
paboTam
JlabopaTtopHnast pa6ota Ne 5 «['uaponu3 OdopmieH.
ITHIIAIIETaTay OTYET 1o
26 JI15 1a00paTOPH.
pabote
JlaGopaTtopnas padora Ne 6 OdopmieH.
«JlerugpupoBaHue HUKJIOTEKCaHA» OTUéT 1o
27 JI15 Metoanuka 15 71a00paTOPH.
pabote
Jlaboparopnas pabota Ne 7 OdopmneH.
«Karanutuueckuii KpeKUHT HEPTSIHBIX OTUéT 1o
28 dbpakumii» J120 Metoauuka 14 71a00paTOPH.
pabote
JIaGopatopHas pabota Ne 8 «[lomyuenue Odopmuien.
29 Oyranuena-1,3 no JlebeneBy» Jd15 Metoauuka 15 OTUYET 1o
71a00paTOpH.
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pabote

Bcero 162 16 80 66
IIpunoxenne 2
PedTUHI-IUIAH JMCHUIIMHBI
XUMHYECKas TEXHOJIOTHS
(Ha3BaHUWE MUCHIMILIMHBI COTJIACHO paboueMy yd4eOHOMY TIJIaHy)
Hanpasiienne noarorosku 04.03.01 Xwumus
kypc 11, cemectp 2
Buabl yueoHoii nessreqibHocTu | bamn 3a Yucio baminr
CTY/ICHTOB KOHKPETHOE | 3aJlaHui 3a | MUHUMaIbHBIH | MaKkCHMaIbHbII
3a/1aHNe cemecTp
Moayas 1
Texkyuuii KOHTPOJIb
1.Jlormycku k 1a00paTOpHBIM 3 4 12
pabotam)
2. Jlomanraue 3a1aHus 2 4 8
(odopmiteHre 0TIETOB 110
JabopaTOpPHBIM paboTaM)
Py0e:xHbIii KOHTPOJIb
1. TectoBBIe 3agaHus 15 1 15
Bcero 35
Moayas 2
Texkymuii KOHTPOJIb
1.[lommycku K 1a00paTOpHBIM 3 4 12
pabotam)
2. lomamraue 3aganus 2 4 8
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(odopmitenue oTYETOB TIO
nabopaTopHBIM paboTam)

Py0exHblii KOHTPOJIb

1. TecToBble 3aMaHUs 15 1 0 15
Bcero 35
[MoompurenbHbIe 6AIIBI

1. Crynenueckasi OJMMITHAAA 0 5

2. [y6nukanus crareit 0 3

3. Yuactue B KOHepeHIUH 0 2

Bcero 10
IMocemaemocTs (62161 BLIYUTAIOTCS U3 00111eii CyMMbI HAOPaHHBIX 0aJ1J10B)

1. Tlocemenue JEKIMOHHBIX 0 -6

3aHATHI

2. Tlocemenue 1ab0paTOPHBIX 0 -10

3aHATUH

HUTOroBblii KOHTPOJIb

1. Dx3amen 0 30




