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

IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

(c opuenmayueti Ha Kapmovl KOMNemMeHyuti)

B pe3ynbraTe ocBoeHMs 00pa30BaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJICYIOIIMMU PE3yIbTaTaMu O0yUYECHHUS 110 TUCIUTUINHE!

PesynbTarsl 00ydeHus

dopmupyemasi KomrereHuus (c
yKa3aHUuEM KOJ1a)

MCya
-HUC

3HaHUA

3HaTh: TECOPECTUUCCKHUE OCHOBBI 0a30BBIX
XUMHUYCCKUX JUCHHUITIINH

OIIK-1 criocoGHOCTBIO
MCTIOJIb30BATh MOTY4YECHHBIC 3HAHUS
TEOPETHYECKUX OCHOB
(byHIaMEHTAIBHBIX Pa3/IeNoB
XMMUH IPU PEILICHUN
npoeCCHOHATBHBIX 33124

3HaTh: MaTEMAaTHYECKUM anmapar,
HEOOXOIUMBIH TSI PEIICHUS
npodeCCUOHANBHBIX 33]1a4 B 001aCTH
XUMUU U MaTEPHAIOBEICHUS

3HaTh: OCHOBHEIC TCOPECTUYCCKHEC
MMOJIOKEHHUS CMEKHBIX C XUMHUCH
C€CTCCTBCHHOHAYYHbIX JUCHUILJINH

OIIK-3 cnocoOHOCTBIO
HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCITUILTHH
B IIpoeccuoHanbHOM
JIEATENHHOCTH

3HaTh: OCHOBHBIE XapaKTEPUCTUK U
CBOMCTBA KOMIIOHEHTOB XMMHUYECKUX
IIPOM3BOJICTB: TUIIbI U CTENICHb
BO3JICHCTBUS XUMUYECKUX
MIPEANPUATHI Ha OKPYKAIOLIYIO CpENy,
npaBmwiia paboThl Ha 000PYAOBAHUU U
TEeXHUKH O€30M1aCHOCTH

OIIK-6-3HaHMEeM HOPM TEXHUKH
0€30MacCHOCTH U YMEHUEM
peann3oBaTh UX B 1a0OPATOPHBIX U
TEXHOJIOTUYECKUX YCIOBUSIX

CTaHJapTHBIE METOBI IPUMEHEHHUS
COBPEMEHHOM ammnaparypsl Ipu
MIPOBEACHUMN HAYyYHBIX HCCIIEIOBaHUMN,
UIACHTU(PUKAIIUN U UCCIIeI0BaHUS
CBOMCTB BEILIECTB U MATEPUAJIOB,
npaBmiia 00paboTKU U 0OpMIICHUS
pe3yabTaToB paboThl, HopMbl Th

I1K-2

BJIaJICHUEM 0a30BBEIMH
HaBbIKAMHN HUCITOJIB30BAHUS
COBPEMEHHOM  amnmapaTrypsl IpHU
HpOBeI[eHI/II/I HaquBIX
HCCIIeIOBaHU M

OCHOBHBI€ ATaIlbl U 3aKOHOMEPHOCTH
dhopmupoBanus GyHIAMEHTATBHBIX
XUMHYECKUX MTOHATHI

[1K-3 BiagenueM cucreMoit
(byHIaMEHTATHHBIX XUMHUYECKUX
HOHSTHH

3HaTh: OCHOBHBIE JTambl Pa3BUTHS
XUMUU,

Hay4YHbIE JIOCTHKEHUS Hauboee
BBIIAIOIIUXCS OTEUYECTBEHHBIX u

3apy0eKHBIX XUMHUKOB,
WX BKJIQ]] B Pa3BUTHE XUMHUH.

I1K-4 crocoOHOCTBIO NPUMEHSTH
OCHOBHBIE  €CTECTBEHHOHAYYHBIE
3aKOHBI U 3aKOHOMEPHOCTHU
Pa3BUTHS XUMHUYECKOH HAyKH TIPHU
aHaJIM3€e MOJIy4YEeHHBIX PE3Y/IbTaTOB

¢dbusnyeckue CBOMCTBa MaTepHalioB U
BEIIECTB

[1K-7 BnageHreM MeTogaMu
0e301macHOro o0paleHus ¢
XUMHUYCCKUMHU MaTCpruajiaMu C




XMMHYECKHE CBOMCTBA MaTEPUAIOB U
BEIIECTB

Y4eTOM UX (PU3NYECKUX U
XUMHYECKHUX CBOMCTB

YMEHHUS

YMeTh: pemaTh TUIIOBBIC YUeOHBIC
3a/1a4y 110 OCHOBHBIM (0a30BbIM)
XUMHUYECKUM JUCITUILINHAM

YMeTh: BBINONHSITH CTAaHAAPTHBIC
nencTBus (KiaccuuKaims BEIISCTB,
COCTaBJICHHE CXEM IMPOIIECCOB,
CUCTEMAaTH3aIMsl JAHHBIX H T.I1.) C
Y4ETOM OCHOBHBIX IMOHSTHI M 00X
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B
pamkax 0a30BBIX XUMHYECKHX
JACIIMIUIMH

OIIK-1 c1oco6HOCTBIO
HCIIOJIb30BAaTh MOTyYECHHBIC 3HAHHS
TEOPETUYCCKUX OCHOB
byHIaMEeHTaIbHBIX Pa3/IeioB
XUMUU IIPU pELIECHUN
npodeCCHOHATBHBIX 3a1a4

peuIaTh TUIIOBLIC y‘Ie6HbIe 3aJa4u I10
OCHOBHBIM pa3aciiaM MaTCMAaTUuKH U
CCTCCTBCHHOHAYYHBIX JUCHUIIJINH

OIIK-3 c1ocoOHOCTBIO
UCIIOJIB30BAaTh OCHOBHBIE 3aKOHEI
eCTeCTBeHHOHayLIHI)IX JOUCIIUIIIINH
B Ipo(eCCHOHATBHOM
JEATENILHOCTH

HCIIOTb30BATE
TeXHHYeCKHe
cpelacIBa A
H3MepeHHA

OCHOBHEIX
mapaMeTPOB
TeXHOIOTHIECKOTO
mpolecca.

OIIK-6-3HaHrEeM HOPM TEXHUKHU
0€30MacCHOCTU B YMEHHEM
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBHSIX

IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI
C MCIIOJIb30BaHUEM COBPEMEHHOMN
anmnapaTypsl

IK-2
BJIaJIcHHEM 0a30BbIMU HaBBIKAMU
HCIIOJIb30BAaHUs COBPEMEHHOMN
anmnaparypsl IIpy IPOBEACHUN
HAYYHBIX HCCJIEOBAaHUN

[IpuMeHATH OCHOBHBIE
(yH1aMeHTaJIbHbIE XUMUYECKUE
MTOHATHUSA

[1K-3 BiagenueM cucTeMoit
byHIaMEHTATBHBIX XUMHUYECKUX
HOHSITUH

OIICHMWBATh XHUMHWYECCKHUE IIOHATUA U
3aKOHBI B CJI0KHOM CUCTEME BO33PEHUNU
COBPEMEHHOM

XUMHUHN

[TK-4 criocoOHOCThIO TPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI 1 3aKOHOMEPHOCTH
pa3BUTHSA XUMHUYECKON HAYKU IIPH
aHaJIM3€e MOJIy4YEHHBIX PE3YJIbTaTOB

YMeTs: TraHupoBaTh padboTy
XUMHUYECCKUMU BECIICCTBAMU

[1K-7 BnageHreM MeToaaMu
0e301macHOro 00paleHus ¢




YMetb: paboTaTh ¢ IpeIoKEHHBIMU
XUMHAYECKHUMH PEaKTHBAMHU

XUMHUYECKHMH MaTE€pUaJIaMH C
Y4E€TOM UX (PU3UIECKUX H
XUMHYECKUX CBOMCTB

Bnanenuns
(HaBbIKH/
OTIBIT
JesITeNLHO-
CTH)

Brnanets: HaBbikamu paboTHI ¢ yueOHOM
JUTEPATYPOH IO OCHOBHBIM
XUMHAYECKUM JUCLIUIUINHAM

OIIK-1 c1ocoOGHOCTBIO
HCIIOJIb30BAaTh MOTyYCHHBIC 3HAHHS
TEOPETUYCCKUX OCHOB
byHIaMeHTaIbHBIX Pa3/IeioB
XUMUU IIPU pELICHUN
poheCCHOHATBHBIX 3a1a4

Brnanets: HaBbIKamu paboThI ¢ yueOHOM
JIUTEPATYpPOil, OCHOBHOM
TEPMUHOJIOTUEN U TTOHATHINHBIM
anmnapaToM 0a30BbIX MAaTEMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX JAUCLUILINH

OIIK-3 c1ocoOHOCTBIO
HCII0JIH30BaTh OCHOBHBIE 3aKOHEI
eCTeCTBeHHOHayLIHbIX JOUCIHUIIIINH
B Ipo(heCCHOHATBHOMI
JEATENILHOCTH

Bnagers HaBbIKamMu paboTHI Ha
XUMHYECKOM 000pyI0BaHUH,
MPUHIIMIIAMU pacuéTa
TEXHOJIOTHYECKUX PEKUMOB

OIIK-6 3HaHMEM HOPM TEXHUKHU
0€30MacCHOCTH M YMEHHEM
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBHSIX

Bnangers 0a30BEIMM HaBBIKAMU
HCTOJIb30BAHUSI COBPEMEHHOM
annapaTypI,I HpI/I HpOBeI[eHI/II/I Hﬁy‘IHI:IX
HCCIICIOBAHNI

[K-2
BJIa/IcHHEM 0a30BbIMU HaBBIKAMH
HCIIOJIb30BAaHUs COBPEMEHHOMU
anmnaparypsl Ipy IPOBEACHUN
HaYYHBIX HCCJIEOBaHUI

Bnaners cucremoii 0a30BBIX
(dbyHIaMEHTAIBHBIX XUMHUYECKUX
HOHITUH

[1K-3 BiageHneM cucremMoit
(byHIaMEHTAIbHBIX XUMHUECKUX
HOHSITHI

Brnamers: HaBeIKaMu — 00S3aTEIBLHOTO
O3HAKOMJICHHSI C MPEABICTOPUEH TOTO
WJIA UHOT'O BOITPOC

MMOCTABJICHHOTO B €r0 MPaKTUYECKOU
HAYYHOH U ME€1aroru4ecKou
JIESITEIILHOCTH.

ITK-4 ciocoGHOCTBIO MPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYYHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH
Pa3BUTHSI XUMHYECKON HAYKHU TIPU
aHaJIM3€e MOJIy4YEeHHBIX PE3YJIbTaTOB

Bragers: npeacTaBieHUsIMU O IPUPOAE
XUMHUYCCKOTO BEIICCTBA U CbI/ISI/I‘—IeCKI/IX
CBOWCTB MOCJIETHETO

Bragers: npuHUMIIaMu aIeKBaTHOU
paboThl ¢ XUMHYECKUMU BEIIECTBAMH

[1K-7 BnageHreM MeToaaMu
0e301macHOro oopalieHus ¢
XUMHUYECKMMHU MaTepHajaMy C
y4eToM UX (U3UYECKUX U
XMMHUYECKUX CBOMCTB

2. Heab U MecTO TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JuctunimHa «XuMUdecKas TeXHOJIOTHsS» OTHOCUTCS K 0a30BOI 4acTu.
JucuunnmHa n3ydaercs Ha 3 Kypce B 6 ceMecTpe.




[lenn wu3yueHuss IUCUUIUIMHBL oOOecliedyeHHe TOHMMAaHHE BBIMTYCKHUKOM YHHUBEpPCUTETA
MHOTOYPOBHEBOTO Y MHOTOKPUTEPHAILHOIO XapakTepa 3a/lad CO3JIaHUs HOBBIX TEXHOJIOTHM,
MpPEeIOCTaBlIEHUE €My 3HAaHWM U HABBIKOB, HEOOXOAMMBIX [JIsi TPaAMOTHOTO OTBICKAHHUS TOYEK
MPUJIOKEHUS HOBBIX HAYYHBIX PE3yJbTATOB, a TAKXKE HKCIEPTU3bl TEXHOJIOTHYECKUX PEUICHUN Ha
OCHOBE YHUBEPCAJIbHBIX KPUTEPUEB, BHITEKAIOUINX U3 (DYHIaMEHTAIbHBIX 3aKOHOB ITPUPO/IBI.

JJist OCBOCHUS TUCITUTUIMHBI HEOOXOIMMBI KOMITETEHITNH, C(HOPMHUPOBAHHBIE B pAMKaX U3Y4CHUS
CJIEYIOIIUX TUCHUIUINH:

- b1.5.07 ®u3zuka

- b1.b5.08 Heopranuyeckas XuMust

- b1.5.09 Ananutudeckas XxumMus

- b1.b.10 Opranuueckast Xumus

- b1.b.11 ®u3uueckas xumus

- b1.b.14 BbIcOKOMOJNIEKYJISIpHBIE COCTUHEHUS

- b1.b.15 KonnongHasa xumus

- b1.b.16 TexHoreHHbIE CUCTEMBI U HKOJIOTUYECKUI PUCK

3. Coaepxanue padoueil mporpamMmbl (00beM TUCHUTILTAHBL, THIBI M BUABI Y4e€OHBIX
3aHATHH, Y4eOHO-MeTOAN4YeCcKoe o0ecrneyeHre CaMOCTOATEeIbHOI padoThl 00y4AKIHMXCS)

Coneprkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.

4. DoHA OLEHOYHBIX CPEACTB MO JUCIUIIHHE



4.1. IlepeyeHb KOMIIETEHINH ¢ YKa3aHUEM 3TanoB UX ()OPMHUPOBAHUS B NIpoLiecce OCBOCHUsI 00pa3oBaTe/IbHOM NporpaMMsbl. Onucanue

nokasareJieil 1 KpuTepueB OLlEHUBAHUS KOMIIETEHIMII HA Pa3IMYHbIX ITANAaX UX (JOPMUPOBAHUS, ONIMCAHUE IIKAJI OLlEeHUBAHUSA

Koa u ¢popmysiupoBKa KOMIETEHINH
OIIK-1 ctocoGHOCTBIO HCIIONIB30BATH MOJyYCHHBIE 3HAHUS TEOPETUUYECKUX OCHOB (DYHAaMEHTAIBHBIX Pa3AesioB XUMUU TPH PEILICHUH
npodeccuoHaIbHBIX 3a7a4

[Inanupyemsle
pe3yibTaThl 00yUeHHUS Kputepuu onieHuBaHMs1 pe3yabTaToOB 00y4YeHUs
Oran (ypoBeHb) (moxazarenu 2 («He 3 4 («Xoporio») 5 («OTnuuHO»)
OCBOEHHUS KOMIIETEHINH JOCTH>KEHUS 3a/1aHHOTO yIoBJIeTBOPHUTEN | («Y IOBIECTBOPUTEIHH
YPOBHSI OCBOEHUS BHOY) o»)
KOMITCTCHIIHH )
3HaTh: 3arpynHsercs B Nwmeer Nwmeer Nwmeer yeTkoe,
TEOpETUUYECKHE OIpeIelIeHu U IIPEJCTaBICHUE O IPEJCTaBICHUE O LIEJIOCTHOE
OCHOBBI 0230BBIX 0a30BbIX COJIep’KaHuuU COJIep>KaHuU IPEJICTaBICHUE O
XUMHUYECKHUX AUCUUIUIMH | HOHATHUH U OTJENIbHBIX OCHOBHBIX Y4€OHBIX CoJIepKaHUuU
(hOpMyJIUpPOBKE | XUMHYECKHX KYpCOB 10 XUMUH, OCHOBHBIX
OCHOBHBIX JUCLIUIUINH, 3HACT 3HA€T TEPMUHOJIOTHIO, | XMMHUYECKHUX KypCOB U
1 aTan (ypoBeHb) 3aKOHOB XMMHMM | TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI U o0mmx

OCHOBHBIE 3aKOHBI
XUMHH, HO JIOITYCKaeT
HETOYHOCTHU B
hopmynupoBKax

ITOHMMAET CYLIHOCTh
00X
3aKOHOMEPHOCTEN,
HN3Yy4aCMbIX B paMKax
0a30BBIX XUMHUECKUX
JUCITUITIINH

3aKOHOMCPHOCTAX
XUMHNYCCKUX
poneccos,
HN3Yy4aCMBIX B paMKax
OCHOBHBIX
XUMHNYCCKUX
JUCIUITINH




2 stan (ypoBEHb)

VMmeTs:

BBINIOJIHSATh
CTaHJapTHbBIC
JIehcTBUS
(kmaccudukarus
BEIIIECTB,
COCTaBJICHHE CXEM
MPOLIECCOB,
CHCTEMAaTH3aLHs
JAHHBIX U T.I1.) C
Y4€TOM OCHOBHBIX
IMOHSITUH U 001X
3aKOHOMEPHOCTEH,
bopMyIupyeMBIX B
pamMKax 0a30BBIX
XUMHYECKHUX
JUCIHAIIINH

YMers:

pemarpb
TUIIOBbIE yueOHBIE
3aJ1a4u TI0 OCHOBHBIM
(6a30BbIM)
XUMHAYECKIM
JUCLUTUTMHAM

VYmMmeer

Kkjaccuduuupona
Thb BEIIECTBA,
COCTaBIIATh
CTPYKTYpHBIE U
IIPOCTPAHCTBEHH
bIe (hOPMYJIBI
OCHOBHBIX
KJIACCOB
OpPraHUYECKUX U
HEOPraHUYECKUX
COCIMHEHHH,
Ha3bIBaTh
BEIIECTBA B
COOTBETCTBUH C
HOMEHKJIaTYPOU
NIOITAK

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
MOCJIEI0BATEIbHOCTEMN
XAMHYECKHUX PEaKIUi
C y4eTOM 00ITuX
3aKOHOMEPHOCTEN
IIPOLIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHUYECKHUX
JUCLUIIINH

YmMeer pemars
THUIIOBBIC
3a7a4M U3
0a30BBIX
KypCOB XUMUHU,
HO JIOTMyCKaeT
OTICIIBHBIC
OIIIHOKHU

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




2 9tan (ypoBEHb)

Brnaners: HaBbIKaMu
paboThl ¢ yueOHo
JUTEpPaTypou Mo
OCHOBHBIM
XUMHYECKUM
JUCHIUTUTMHAM

Bnaneer
HaBBIKaMU
MoMCKa y4eOHOH
JTUTEpaTyphl, B
T.4., C
HCIIOJIb30BaHUE
M 3JICKTPOHHBIX

pecypcos

Bunageer HaBbIkamu
BOCITPOM3BEACHUS
OCBOCHHOT'O
y4eOHOro MaTepuasa
110 OCHOBHBIM
XUMHNYCCKUM
JAHCIUIUTHHAM

Bnaneer naBpikaMu
CaMOCTOSTEIHLHOTO
M3YYCHHUS OTACIbHBIX
pa3nenoB yueOHoi
JUTEPATYPHI 10
OCHOBHBIM
XUMHYECKUM
JUCHUTIINHAM U
o0Ccy X aeHuUs
OCBOEHHOT'O
MaTepuaia

Bnaneer HaBbikamu
KPUTUYECKOTO
aHajn3a yaeOHOM
UH(POPMALIUH TI0
OCHOBHBIM pa3zeiiam
XUMUH,
(hopMyITUpOBKHU
BBIBOJIOB U Y4aCTHSI B
JIMCKYCCHH TIO
y4eOHBIM BOIIPOCaM
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Koa u ¢popmysiupoBKa KOMIIETEHIMH
OI1IK-3 crtocoOHOCTBIO HCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIMH B IPO(ECCUOHATILHON AEATEIbHOCTH

Oran [Inanupyembie Kpurepuu onieHuBaHMsI pe3yJIbTaTOB 00YUEHUS
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y 1oBIETBOPUTENBHO 4 («Xopouio») 5 («Otan4HO»)
YIOBJIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMITCTCHIIHH )
[Iepsbrit 3HaTh: He moxer npusectu Nwmeer npencrasnenue | Mmeer npencrasiieHue o HNwmeer YEeTKOE,
JTan MaTeMaTHYeCKUi IpUMEpbI UCIIOJB30BAHUS | O criocobax croco0ax UCMOIb30BaHUS LIEJIOCTHOE
(YpoBeHb) anmapar, MaTeMaTUYECKOI 0 HCII0JIb30BAHUS MaTeMaTUYECKOTI0 annapara | IpeacTaBIeHUE 0
HEOOXOAMMBIN A1 | anmapaTa [pH peleHUH MaTeMaTHYeCKOro IpY PELICHUH 33/1a4 B criocobax
pelieHus 3a/1a4 B 00JIaCTH XMMUHU U | ammaparta Ipu pelieHny | o01acTu XUMHH U UCIIOJIb30BaHUs
poeCCHOHATIBHBIX | MaTepUAIOBEICHUS 3aJa4 B 00JIaCTH XMMHUHU | MaTepUalOBeICHHS MaTEMaTHYECKOTO
3aj1a4 B 0051acTH 1 MaTepuaioBeICHUS, anmapara npu
XUMHH U HO JIOIYCKaeT peleHnn  3a1ad = B
MaTepuaIoBeIeHUs HETOYHOCTH B o0jracTh XUMHH H
(dopMynHpOBKax MaTepUaIOBEICHUS
3HaTh: OCHOBHbIE 3arpyaHseTcs B Nwmeer npencrasnenue | Mmeer npencrasiieHne o Nwmeer YETKOE,
TEOPETUYECKHE orpenieneHnu 0a30BbIX 0 COZIEep>)KaHNUU COJIEP’KaHUU OCHOBHBIX LIEJIOCTHOE
MTOJIOKEHHUSI HNOHATUN U GOPMYJIUPOBKE | OTAEIBHBIX Pa3/ieioB pa3zesoB CMEXHBIX C IpeJICTaBICHNE 00
CMEKHBIX C XMMHEH | OCHOBHBIX 3aKOHOB CMEXKHBIX ¢ XMMHEN XUMHEN o0mmmx
€CTECTBEHHOHAYYH | CMEXHBIX C XUMHEH €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 3aKOHOMEPHOCTSIX
BIX JUCLMILINH €CTECTBEHHOHAYUYHBIX JUCLUIUINH, HO JUCLUIUINH, 3HAET CMEXHBIX C XUMHEU
JTUCIUIINH JIOTTYCKaeT HETOYHOCTH | TEPMHUHOJIOTHIO, OCHOBHBIE | €CTECTBEHHOHAYUYHBIX
B (hOpMYJIMPOBKaxX 3aKOHBI ¥ IOHUMAET JTUCLUILINH u
CYIIHOCTBH 00IINX crioco0ax 170'¢
3aKOHOMEPHOCTEH ITUX UCIIOJIB30BAaHUSL  IIPH
oOyactel 3HaHU pelieHun
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npohecCHOHATBLHBIX

3aady = B o0OJisactu
XAUMUHA u
MaTepUaIOBEICHUS

Bropoii YmerTs: YwMmeer pemars Ywmeer pemars Ywmeer pemars YwMmeer pemarb

JTall pelatbh TUIOBbIE THUIIOBBIC 3a1a4H U3 THUIIOBEIC 3314y M3 KOMOWHHPOBAHHBIC 3a7]a4 | 337241 ITOBBIIIICHHOM

(YpoBeHb) yueOHbIe 3a/1a4i 110 | 6a30BBIX KypCOB 0a30BBIX KypCOB u3 0a30BBIX KypCOB CJI0)KHOCTH U3
OCHOBHBIM €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX 0a30BBIX KypCOB
paszzaenam JUCLIUIUINH, HO AOMYCKAeT | JUCUHUILIAH JHUCIUILINH €CTECTBEHHOHAYYHbBIX
MaTeMaTHKH 1 OTJEJIbHEIE OIINOKHU JHMCIIUTUIMH
€CTECTBEHHOHAYYH
BIX JTUCIHUILIMH

Tperuit Bnaners: 1. Bimageer HaBBIKAMH Bnaneer Bnaneer HaBrIkKamMu Bnaneer

JTall HaBBIKAMH PabOTHI C | TIOUCKA y4eOHOH | HaBBIKAMU CaMOCTOSTEILHOTO HaBBIKAMH

(YpoBeHb) yueOHOU JUTEpaTypsl, B T.4., C | BOCOPOU3BEACHUSA U3Y4YEHUS OTAEIbHBIX KPUTHUYECKOTO
JTUTEpaTypoi, HCIIOJIb30BaHUEM OCBOCHHOTO Y4EOHOT0 | pa3/esioB yueOHO aHajan3a yaeOHoM
OCHOBHOH ANIEKTPOHHBIX  PECYpPCOB, | MaTepuaa, B IEIOM JUTEPATYPBI, BIAACET uH(pOopMaIuy,
TEPMUHOJIOTUEH W | YACTUYHO BJIAJICET | BIIAACET OCHOBHOM OCHOBHOW TEPMHUHOJIOTHUEN YPOBEHbB BIAJECHHUS
MOHSATUWHBIM OCHOBHOW TEPMUHOJIOTHEN | TEPMUHOJIOTUEN U Y TIOHATUMHBIM aIlllapaTtoM | TEPMUHOJIOTUEN U

anmapaToMm 0a30BBIX
MaTeMaTUYeCcKuX |
€CTECTBEHHOHAYYH
bIX JIUCUUTUINH

¥ TIOHSITHHHBIM arrapaTom
0a30BBIX MaTeMaTUYECKUX
N CCTCCTBCHHOHAYYHBIX

MOHSTUHHBIM
anmapaToM 0a30BBIX
MaTeMaTHYEeCKUX U
€CTECTBEHHOHAYYHBIX
IV CITATIINH

0a30BBIX MAaTEMATHYECKUX U
€CTECTBEHHOHAYYHBIX
TIUCUUATUINH

MMOHATHHHBIM
anmapaToM MO3BOJSET
dbopMynupoBaTh
BBIBOJIBI U
y4acTBOBATh B
JTUCKYCCHUH TIO
y4eOHBIM BOIIPOCaM
0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUCIIUIUTHH
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Koa u ¢popmysiupoBKa KOMIIETEHIMH

OI1IK-6 3naHreM HOPM TEXHUKH O€30MaCHOCTH M YMEHHEM PEan30BaTh UX B TAOOPATOPHBIX U TEXHOJIOTUYECKHUX YCIOBHUAX

Oran [Inanupyembie Kpurepun orieHuBanus pe3yJbTaTOB 00YUICHHS
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y 1oBIETBOPUTENBHO 4 («Xoporo») 5 («OTanuHO»)
YIOBJIETBOPUTEIHHO)
3a/IaHHOTO YPOBHS »)
OCBOCHHS
KOMITCTCHIIHH )

[lepBsiit 3HaTh: 3arpynHsercs B Nmeet ob1ee 3Haer 3Haer

JTar OCHOBHBIS OCHOBHEIE MpEACTaBICHUE O OCHOBHBIE [IPHHITHITEI
XAPAKTEPHCTHRH H XAPAKTEPHCTHEH H OCHOBHEIE THITE

(ypoBeHb) pakTep cofictna : . IIPHHITHIIE] oIpeleTeHHA
C-BOHCTBEI KOMITOHEHTOB Xﬂp?I\TepHCTHI\H H OpFﬂHH3aHHH B — 11\-01?1
KOMIIOHCHTOB XHMHYSCEHX ;2?:{1:{;[:::[{_[03 KHMHY2CEKQOI O N L
XHMHYECKHX - - : . E——

MPOH3BOICTB! 'EHIIBI H . . - HPOI{BBO:[CTBH. De30IIACHOCTH
MPOH3BOJACTE. THIIEI H CTeNeHb BO3AeHCTBHA XHMHTECKHX
CTeleHb BO3ICCTRHA XHMHTeCKHX MPOH3BOICTE: THIIHI H periaMeHT H OpOH3BOICTE.
CHMHUSCEHY HPE,'JHPH.HIHﬁ Ha CTEIICHD BO'31&ECTBI-H TeXHHYeCKHe M ET{)JBI
mpeanpHATHIT Ha OFPYRAFOMIYIO CPEAY: | XHMHHISCKHX CpeIcIBa
peamp é npaBHIa padoThl Ha R —— ~ mpeIoTBpaIeHHA
OKPYKAIOMYIO Cpely: 0GOpYI0BAHHH H HeoOXOTHMBIE 1714
npagHaa padoTe! Ha TEXHHKH Oprmamszo cpeAy- KOHTDOILA H BOSMOAHEIX aBapH
£ esomacHocTH IpaBHIa padoOTHL Ha Ipos

COOPYAOBAHHH H 3HaHUHU ' 060pyI0BAHHH H yOpaBlIeHHA
TeXHHEH TeXHHKH TeXHOJIOTHIECKHM
OC30MACHOCTH. Ge30MacHOCTH. IIPOIIECCOM.
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Bropoit YMers: YMeer ucnonb3oBarhb YMmeer YMmeer YmMmeer
aran HCMOIB30EATE MPOCTEUIIINE TEXHUYECKUE | MUCIOJIb30BaTh BEIOHPATE OIlpedeIdThk PHCKH:
(ypoBeHb) TeXHHYeCKHE CpeICTBa Ul U3MEPEHHST | OCHOBHBIC TEXHUUECKHE | TeXHHYIeCKHe NpeIBHIETE
fgfi;ﬁ;m AT pana napameTpos CpelcTBa s cpencTea H HoCTeTCTBHS
TEXHOJIOTUYECKOTO U3MEpeHUs psaja TeXHOIIOTHH c
OCHOBHBIX Tpolecca, HO JIOMYCKAeT | MapaMeTpoB yaIeToM dABapPHH.
napaMeTpor ’ "
X HOTOIHIECKOLO OLINOKH TEXHOJIOTUYECKOTO Oe3omacHOCTH  HX BO3HHEKAIOIHE B
npomecca. Hpormecea, HO TIPHMEHEHHA. pe3yIeTaTe OTKa3a
pEIIaTS THIIOBES JIOITYCKaeT HeOOIbIITHE paGoTH
HETOYHOCTH
yueOHbIe 3a/1a4H 110 aIITIapaTypEL.
OCHOBHBIM
paszaenam
MaTeMaTHKHU U
€CTeCTBEHHOHAYYH
BIX JIUCLUIUINH
Tperuit Bnaners: Bnageer Bnaneer Bnaneer Bnaneer
3TaI HaBbIKAMU NPOCTEHIIMMYU HAaBBIKaMH | 0230BBIMU HABBIKAMU MeTOIaMH BEIOOpa METOOAMH pacUera
(YpoBeHb) paboThI Ha paboThl HA XUMHUYECKOM paboThI Ha patHOHAIBHBIX DHCKOE
XHUMHUYCCKOM o0opynoBaHuy, XHMHUYCCKOM TEXHOIOTHTSCKHX
000pyI0BaHNUH, NPUHIMIIAME PacyéTa 000pyI0BaHNUH, CXEM MPOH3BOICTBA KHMHYCCKHX
NpUHIUIIAMHA TEXHOJIOTUYECKUX MPUHLOUIIAMHA Pacyéra H MeTOoIdaMH I[IPOH3SBOICTE.
pacuéra pe)KI/(ISMOB, HO JIOMyCKaeT TEXHOJIOTUYECKUX VTHIH3AITHH NPHHIHIAMH
TEXHOJIOTUIECKHUX OIINOKH PEKUMOB U JIONMYCKAaeT | OTXOIOB i
PEKUMOB HeOoubIIe IIPOH3BOICTEA. AHAL HOCTHEH
HETOYHOCTH XHMHEO-
TeXHOIOTHISeCKOH
CHCTEMEI.
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Koa u ¢popmysiupoBKa KOMIIETEHIMH

[1K-2 Bnanenue 6a30BbIMU HaBBIKAMH HCIIOJIB30BAHUS COBPEMEHHOM anmaparypbl Ipy MPOBEICHUN HAYYHBIX UCCIIEeI0OBAaHUIT

Oran [Tnanupyemblie Kputepun onieHuBaHus pe3yabTaToOB 00ydeHUs
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y 1oBIETBOPUTENBHO 4 («Xopouio») 5 («Otan4HO»)
YIOBJIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOCHUS
KOMITCTCHIIHH )

[lepBsiit 3HaTh: 3arpynHsercs B Nmeet ob1ee 3HaeT cTaHAapTHHIE 3Haer

JTan CTaHJAapTHBIE | BBIOOpE MeTOza IIPEJCTaBICHUE O METO/1bl IPUMEHEHUS CTaHJapTHBIE METO/IbI

(ypoBeHb) METOBI PUMEHEHHS METOax MPUMEHEHHUSI | COBPEMEHHOH anmapatypsl | IPUMEHEHUS
IIPUMEHEHHUS COBPEMEHHOM anmnapaTypbl | COBpeMEHHON IpU IPOBEICHUH HAyYHbIX | COBPEMEHHOM
COBPEMEHHOM NIPY IPOBEICHUH HAYYHBIX | alapaTypsl Ipu WCCIIeIOBAaHUH 1 anmaparypsl pu
annaparypsl Ipu UCCIIEIOBaHUH, U3YyYEHHUH CBOICTB UCCIIeIOBaHMsI CBOMCTB IPOBE/IEHUH HAyYHBIX
MIPOBEICHUH UICHTUDUKAIN U OTJENbHBIX KJIACCOB Pa3IMYHBIX TPYII BEIMIECTB | MCCIEIOBAHUH,
Hay4HbIX UCCIIE/IOBaHMsI CBOMCTB BEIIECTB, NTpaBHIIax U Matepuanos; npaswia Th | uaentuukamum u
WCCIICIOBaHHIA, yKa3aHHOTO BEIECTBa, HE | OE3011acHOro npu paboTe C HUMH, UCCIICIOBAHHS
UACHTUUKAIMA U | 3HAaeT TpeOOoBaHMI K oOpalleHus: C HUMU U OCHOBHBIE TpeOOBaHHUS K CBOWCTB pa3IMUHBIX
UCCIIETOBaHUS 0(OpPMIIEHHIO pe3yJIbTAaTOB | criocobax 0(QOPMIIEHHUIO PE3yIbTAaTOB | TPYIII BELIECTB U
CBOMCTB BeLIECTB U | sKcniepuMeHnTa M HopM Th | npeacrasienus 9KCHEPUMEHTA, HO MaTepHasoB; paBUia
MaTepHajoB, pe3yabTaToB JIOTTyCKAeT OTAETbHBIE TEXHUKA
npaBuia 00paboTKH HKCHEPUMEHTA HETOYHOCTH 0€30MaCHOCTH MIpU

u opopmiteHus

paboTte ¢ HUMH,

pe3yJbTaToB OCHOBHBIE

pabotsl, HopMbI Th TpeOOBaHUS K
oopmieHHIO
pe3yNbTaToB
9KCHEPUMEHTA
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Bropoit YMers: YMeeTr NpoBOIUTH YMeer NpoBOAUTH YMeeTr NpoBOAUTH YmMmeer
JTarn IIPOBOJIUTH HEKOTOPbIE XUMUYECKHE XUMUYECKUE XUMUYECKHUE SKCIIEPUMEHTHI | BBINOJIHATH
(ypoBeHb) XUMHYECKHE AKCIIEPUMEHTBHI C SKCIIEPUMEHTHI C C UCIIOJIb30BaHUEM JIEMOHCTPATHUBHbIE
JKCIIEPUMEHTHI C HCIIOJIb30BaHUEM HCIIO0JIb30BAaHUEM COBPEMEHHOM anmnaparypsl; | OIBITHI 10 XUMHH C
KCIMOJIb30BAHUEM COBPEMEHHOM aIaparypbl | COBPEMEHHOM OCYILIECTBIISIET HCII0JIb30BaHUEM
COBPEMEHHOM anmnaparypsl, HO uACHTU(DUKAIIIO U COBPEMEHHOMN
arraparypel JIOITYCKA€ET HCCJIEIOBAHUE CBOKCTB arraparypsl,
OTJICJIbHbBIE OLITNOKH. MOJIYYEHHBIX BELIECTB U IIPOBOJIUTH
MAaTepHaNOB. YMeEeT KOMIUIEKCHBIN aHAJIU3
0 OpMIIATH Pe3yabTaTh Y UCCJIEIOBAHNE
SKCIIEPUMEHTA C CBOWCTB IOJIYYE€HHBIX
HEOOJIBIIUM KOJTMYECTBOM BELLECTB U
3aMEYaHui MaTepUAJIOB. Y MEET
0hOpMIIATH
pe3yJIbTaThI
SKCHEpUMEHTA B
COOTBETCTBUHU C
3as1BJICHHBIMU
TpeOOBaAHUSIMU
Tperui Bnanets Bnaneer Bnaneer Brianeer 6a30BpIMU Bnaneer
aran 0a30BBIMU HEKOTOPBIMH HaBbIKAMU 0a30BbIMU HaBBIKAMHU HaBBIKAMU UCIOJIb30BaHUsI | 0a30BBIMH HaBBIKAMU
(YpoBeHb) HaBBIKaMH HCIIOJIb30BaHUS HCIOJIb30BAHUS COBPEMEHHOM anmaparypbl | UCIIOJIb30BAHUS
HCMOJIb30BAHUS COBPEMEHHOM ammaparypbl | COBpEMEHHON MpY MMPOBEICHUU HAYYHBIX | COBPEMEHHOMU
COBPEMEHHOM IIpY MIPOBEICHUH HAYYHBIX | amnmapaTrypsl IIpU UCCJIEI0BAHUM, anmnapaTypsl pu
arnmaparypsl Ipu WCCIIEIOBAHU I MPOBEACHUHU HAYYHBIX | HACHTH(PUKALMHA U MPOBEJICHUHN HAYYHBIX
MIPOBEICHUU HCCIIEIOBAHUI V3Yy4YEHHUS CBOWCTB UCCIIEIOBAaHN,
HAaYYHBIX OT/AEJbHBIX KJIAaCCOB UIeHTU(UKAITUT U
HCCIIEIOBAHUI BEILIECTB (MaTE€pHANIOB), W3yUYEHUS CBOWCTB

MIPaBUIILHOTO
IIPOTOKOJIMPOBAHUS OIIBITOB

BEIECTB U
MaTepHUaJloB,
MIPaBUIIBHOTO
IIPOTOKOJIUPOBAHUS
OINBITOB
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Koa u ¢popmysiupoBKa KOMIIETEHIMH

[1K-3 Brnagenue cucreMoit GyHIaMEHTAIBHBIX XUMHUYECKUX TTOHSATHA.

Oran [Inanupyembie Kpurepuu onieHuBaHMsI pe3yJIbTaTOB 00YUEHUS
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y 1oBIETBOPUTENBHO 4 («Xopouio») 5 («Otan4HO»)
YIOBJIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMITCTCHIIHH )
ITepBrrit 3HaTh: ®parmeHTapHbIe Henousnbie CdopmupoBaHHbIe, HO CdopmupoBaHHbIe
JTan OCHOBHBIE npecTaBiIeHUs 00 MpeicTaBIeHHs 00 coJiep>Kalire OTaAeIbHbIC CUCTEeMaTUYECKUE
(YpoBeHb) JTaIbl U OCHOBHBIX JTanax u OCHOBHBIX JTanax u poOeJIbI peICTaBICHUs 00
3aKOHOMEPHOCTH 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX OCHOBHBIX 3Tamax u
hopmupoBaHUs dbopmupoBaHUs dhopmupoBaHus 3aKOHOMEPHOCTSIX
(dbyHIaMeHTaNbHBIX | (DyHIaMEHTAIbHBIX (dyHIIaMeHTaIbHBIX (dhopmMupoBaHUs
XUMHUYECKUX XUMUYECKUX TTOHSATHI XUMUYECKUX TTOHATHH | QyHIaMEHTAJIbHBIX
TIOHSITUHI XUMHYECKUX MTOHATHI
Bropoit YMmers: Ob6nanaer YMeeT npuMeHsTh B nenom ycnemnoe CdopmupoBanHoe
JTan [IpumMeHAThH dbparmeHTapHOM OCHOBHBIE IPUMEHEHNE OCHOBHBIX YMEHHE I0JIb30BATHCS
(YpoBeHb) OCHOBHBIE CIIOCOOHOCTBIO (hyH1aMeHTalIbHbIE (hyH1aMeHTaJIbHBIX OCHOBHBIMH
(dbyHIaMeHTabHbIE | TPUMEHEHUS] OCHOBHBIX XUMHUYECKUE MTOHATHUSA XUMUYECKUX TOHATHI byHIaMeHTaIbHBIMI
XUMHUYECKHE (byHIaMeHTaJIbHbIX XUMHUYECKUMHU
MOHATHUS XUMUYECKUX TTOHATUI MOHSITUSIMH
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Tperuit
JTan
(YpoBeHb)

Bnanets
CHCTEMOM 0a30BBIX
(byHIaMEeHTAIBHBIX
XAMHUYECKHUX
MOHSITHH

®dparMeHTapHOE
IPUMEHEHHE OCHOBHBIX
byHIaMEeHTaTBHBIX
XUMHUYECKUX TTOHITHH

B nenom ycnemsoe, HO
HE CHCTEMaTHYECKOE
MIPUMEHEHUE
(dhyHIaMEHTATBHBIX
XUMHYECKHUX TTOHITHI

B nenom ycnemHsoe, HO
coJieprkaliee OT/AeIbHbIC
po6esbl IPUMEHEHNE
dbyHIaMEHTAIBHBIX
XAMHYECKUX MTOHATHI

Ycneninoe u
CHCTEMAaTHYECKOE
pUMEHEHUE
byHIaMEHTATBHBIX
XUMHUYECKHUX TTOHITHI

Kon u ¢popmyiupoBKa KOMIETeHIUH
[TK-4 CriocoOHOCTh MPUMEHSITh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI M 3AKOHOMEPHOCTH Pa3BUTHSI XUMHYECKON HAYKH TPU aHAIH3E
[IOJIyYEHHBIX PE3YJILTATOB.

Ortan [Tnanupyemsble Kputepuu onieHuBaHMs1 pe3yabTaToOB 00yueHUs
(YpoBeHb) pe3yJIbTaThl
OCBOEHUS o0y4yeHHUs
KOMIICTCHITH (mokazarenu 3
2 («He
u JOCTHKEHUS («Y 1OBIETBOPUTEITHHO 4 («Xoporioy) 5 («OTan4HO»)
YJIOBJIETBOPUTETIHHO)
3aJIaHHOTO YPOBHS »)
OCBOEHHUS
KOMIICTEHITHT)
IIepsbrit 3HaTh: He 3naer o6mux HcnbiTeiBacT Birageer HagabHBIMU CriocobeH k
JTan - OCHOBHBIE XUMHYECKHX TIOHSITHNA U OTIpeIeIeHHBIC HaBBIKAMU U YMEET TpaMOTHOMY
(YypoBeHb) 3Tarbl pa3BUTH HE yMeeT IPUMEHSTh 3aTpyAHEHUs MIPH MPUMEHSTH [TOJTyYSHHbIE pacripeieNeHuIo
XVMUH; 3aKOHBI K PEIICHUIO pelIeHIH 331249 1o 3HAHUS K PENICHUIO 33124 BpPEMEHH U
- Hay4YHbIE NPOCTHIX 337a4 110 XUMUH | XUMUHU 110 XMMHMH, a TaKXKe paccTaHOBKe
TOCTIKEHUS WCTIOJIh30BATh 3HAHMS ITPU | IPHOPHUTETOB B
Haubosee MIOCTPOEHHUH CEPbE3HBIX BBITTOJIHEHUH PaOOTHI.
BBIJIAIOTIHXCS 3a7a9 B XUMHUYECKOM
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OTEUYECTBCHHBIX U
3apyOeIKHBIX
XUMHKOB,

UX BKJIQJI B
pa3BUTHE XMUMHH.

o0OJiactu.

Bropoii YmerTs: Crpemurcs [Tonumaer CriocoGeH k KonTpomupyer
JTall - OLICHUBATH BBIMIOJTHUTH PaboTy BAKHOCTB K IMOJIXOTY (hopMyIHPOBKU OCHOBHBIX (bakTopsl, CIIOCOOHBIS
(ypoBeHb) XAMUYCCKHE KaueCTBEHHO, 3(EKTUBHO | PEIICHUS XUMHYECKOH | XUMUYCCKUX MTPUHIIUIIOB IIOBJIUATH
MOHATHUS U 3aKOHBI B | MOAOMpAeT HEOOXOAMMbBIC | 3a]1a4H, OJJTHAKO HE HCCJIEIOBATEILCKOM Ha BBINIOJIHAEMYIO
CII0)KHOM CHCTEME METO/IbI. KOHTPOJIUPYET paboThI. paborty,
BO33pEHUI KaueCTBO MOJTYYEHHBIX pu HEOOXOIUMOCTH
COBPEMEHHOM pe3yJIbTaTOB. KOPPEKTUPYET CBOU
XAMUHU NENUCTBUSL.
Tperuit Bnaners: He criocoben HcneiTeiBaeT Bnangeer nocraTouHbIM IToka3biBaeT
Jran HaBBIKAMH b PexTUBHO CJIOKHOCTH TIPH KOJMYCSCTBOM 3HAHUHU 11O YBEPEHHOE BJIaJICHUE
(YpoBeHb) 00s13aTeNIBLHOTO HCI0Ib30BaTh CBOU oTpezieNieHu BbIOOpa BBIOOpPY MeTOIa, 3HAaHUSIMHU BO MHOTHX

03HAKOMJIEHUS C
IIPEIBICTOPUEN TOTO
WM UHOTO BOIIPOC
IIOCTaBJIEHHOT
0 B €ro
MIPaKTUYECKOU
HAy4YHOH U
IeAarorn4eckon
JIeSITEIbHOCTH.

3HaHUA B HAYYHOU
JeATEIbHOCTH.

HE0OXO0IUMOTO
XUMHYECKOTO METOJIA

JJI1 JOCTUXKCHUS LCIIN.

IPUMCHACMOI0 IJId
JaHHOT'O UCCIICAOBAHMA.

HaITpaBJICHUAX
XUMHUYCCKOI'O
aHajImu3a.

Koa n popmyanpoBka komMneTreHIHU

[IK-7 Bnanenue meTogamu 0e30MacHOr0 0OpaIieHus ¢ XUMHUYECKUMU MaTepraiaMy ¢ y4eTOM UX (QU3NYECKUX U

XHUMHUYECKHUX CBOICTB
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Oran [Mnanupyembie Kpurepun orieHuBaHus pe3yJIbTaTOB O0yUEHUS

(ypoBeHB) pe3yIbTaThI

OCBOEHUS o0y4YeHHS

KOMIIETEHIIN (mokazarenu 3

2 («He

u JOCTHKECHHUS («Y noBIETBOPUTENBHO 4 («Xopouio») 5 («Otan4HO»)
30IAHHOTO YPOBE YI0BJIETBOPUTEIHHO) »)
OCBOEHUS
KOMITCTCHITH)

[Iepsbrit 3HaTh: He 3naer HcnbiTeiBacT Nwmeer npaBunbHOE Cnocoben

JTan ¢busnueckue dbuznyeckue cBoiicTa ornpezeneHHbIe peICTaBICHUH IPaBUIIBHO paboTaTh

(ypoBeHb) CBOICTBa MaTepHaJIOB U BEIIECTB CJIO)KHOCTH B (hM3HUECKUX CBOMCTBAX C XUMHUYECKUMU
MaTepuasoB U (dbopMynupoBKe XUMHYECKHUX COCTUHEHHIMA COETMHEHUSIMU Ha
BEILIECTB OCHOBHBIX (PU3HUECKUX OCHOBAHUU TOJIHOT'O

CBOMCTB XUMUYECKUX IpeJCTaBIeHUs 00 ux
COEIMHEHU N du3naeckux
CBOMCTBAax
3HaTh: He 3naer HcnbiThIBacT B nenom umeer Crnocoben

XUMHUYCCKHE XUMHUYECKHUE CBOMCTBA oTmpe/ieJICHHbIC MpaBUJIbHOE IPaBUJIbHO paboOTaTh
CBOMCTBa MaTepuasoB U BEIIECTB CII0)KHOCTH B MPECTaBICHUH O C XUMUYECKUMU
MaTepuasoB U dhopmynupoBKe BO3MOYXHOCTH XUMHUYECKUX | COCTUHEHUSMHU HA
BEIIECTB OCHOBHBIX XUMHUYECKUX | MPEBPALICHHI XUMUYECKHX | OCHOBAHUU TMOJIHOTO

CBOMCTB XMMHUYECKUX
COCTMHECHUN

COEIUHEHUN

MPEICTABICHUS 00 UX
XUMHUYECKHUX
CBOMCTBax.
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Bropoit YMers: Crpemurcs ITonumaer HMeer nocKkOHaANbHBIC Cnocoben
JTall IJIAaHUPOBATh BBITIOJIHSITH pabOTy C Ba)KHOCTH B HaBBIKH pabOTHI C IMOKa3aTh, KAKUM
(ypoBeHb) paboty ¢ peareHTamu B MMOCTAHOBKE OMBITA, HO | XUMHUYECKUMH pPEaKTHBaMHU. | 00pazoM mpupoja
XHUMHYECKUMU nabopaTopuu HE IIBITACTCSA CtpeMHUTBHCsI K COOTIOJICHNIO | XUMHUYECKHUX
BCIIECCTBAMU Ka4eCTBEHHO, KOHTPOJIUPOBATH XO/T MOPSIAKA BBITIOJIHSIEMBIX COCIMHCHMI BIIMSACT
HO PE3YJIbTaThI paboTHI. MaHUNYJISIIUN C Ha XO0JI
HEBOCITPOU3BOIUMBI BEIICCTBAMU AKCIIEPUMEHTAILHON
paboThl U CXOJUMOCTh
pe3yJIbTaTOB.

YMeTs: He criocoben HcneiTEIBaET Hwmeet nocTaTo4yHbIC Oo6nanaer
paborath ¢ IMOHUMAaHHUIO B OIICHKE oTpe/IeJICHHBIC 3HaHUS O MPUPOJIE yIIyOJIEHHBIMU
MpeI0KEHHBIMU MIPUPOIBI TPYJIHOCTH B HMEIOIIMXCI XUMHUYECKUX 3HAHUSIMU O TIPUPOJIE
XAMUYECKUMU MPEICTABICHHOTO COCTaBJICHUU OLICHKH COCIMHCHUI M MaTepUaIOB | XUMHUYECKHUX
peaKkTuBamMu COECIUHCHHS. MPUPOBI JUTSl pabOTBI C TIOCJICTHUMH. | COSTUHEHUN U

MPEJICTABICHHOTO MaTEepUAIIOB IS
COCAMHEHHUS TTPU paboTHI C
paboTe ¢ HUMH. MOCJICTHUMHU
Tperuit Bnaners: He criocobeH rpamMoTHO HcneiTeiBaeT Bnanets: npeacrasinenusmu | He cmocoben
JTall MPEACTABICHUSIMU O | ONIPEAEITUTh oTmpe/ieJICHHbIC 0 MPUPOJIE XUMUUYECKOTO TPAaMOTHO OTPEEITUTh
(YpoBeHb) pupoJie MPUHAJIE)KHOCTh 3aTpyAHEHUS] TpU BelIeCcTBa U (PU3MUECKHUX MPUHAJIEKHOCTh
XAMUYECKOr0 BEII[ECTBA K TOMY HJIH OTHECCHHH CBOICTB ITOCJICTHETO BEILIECTBA K TOMY WJIA
BEIIECTBA U MHOMY KJIACCY OMAaCHOCTH. | ONPEIEICHHOTO MHOMY KJIaccy
¢buznyecKkux Hesnanue ¢puznuecknx XUMHUYECKOTO onacHocTH. He3nanue
CBOMCTB CBOICTB BEIIICCTBA. COCIMHEHMS K (bu3NYECKUX CBOWCTB
MMOCJIETHET O W3BECTHOMY KJIaccy BEIIIECTRA.
OITaCHOCTH.

Bnaners: He criocoben UcnriTeiBaer Bnaneer ITokasbiBaer
MIPUHIUTIAMA IrPaMOTHO U 6€301acHO CJIIO)KHOCTH TpH OTpaHHYEHHBIM HAOOPOM YBEPEHHOE BJIaJICHHE
aJIeKBaTHOM paborath ¢ paborte ¢ TIPUHITUATIOB TIPH paboTe C pu paboTe C ¢
paboTsI ¢ MPEICTABICHHBIMU MpeACTaBICHHBIMU MpeACTaBICHHBIMU MPEICTABICHHBIMU
XUMHAYECKUMU XUMHYECKUMHA XUMHAYECKAMU XUMHUYECKUMH PEaKTUBAMU | XUMHUYECKUMU
BEIIESCTBAMU peakTUBaMu peakTHBaMu peakTHuBaMu
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[Toxazarenu chopMHUpPOBAaHHOCTH KOMIETEHIIUHU:

KputepusmMu orieHUBaHUS SBIISIOTCS OaJLThI, KOTOPBIC BBHICTABIISIOTCS MPETOABATEIIEM 32 BUIBI
JesITeNIbHOCTH (OLICHOYHBIE CPEICTBA) IO UTOTaM M3Y4YEeHUS MOAYIeH (pa3AesioB JUCHHUILINHBI),
[IEPEUUCIIEHHBIX B PEUTUHI-IIaHE NUCLUUIUIMHBI (0715 9K3aMeHa. TEKYIUH KOHTPOJIb — MakcuMyMm 40
0aJITIOB; PYOSKHBIN KOHTPOJIH — MakCUMyM 30 O6aJIJIOB, MOOIIPUTENbHBIE 0aMIbl — MakcuMyM 10)
[ITkasnb! oLleHUBaHUA:

(Ons ox3aMeEHa:

ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHOY;

oT 60 10 79 6aToB — «XOPOIUION;

oT 80 GaJIJIOB — «OTIIMYHOY.

4.2. TunoBble KOHTPOJIbHbIE 32/IAHUS UJIH HHbIE MATEPHAJIbl, HE00X0AMMBbIE 1JI51 OLEHKHU
3HAHUIi, YMeHHIi, HABBIKOB M OIbITA /IeSAITEeJIbHOCTH, XapPAKTEePU3YIOIIHUX ITANbI (POPMHUPOBAHUS
KOMIIeTeHIIUI1 B Ipolecce 0CBOeHNsI 00pa30BaTe/ibHOI NporpaMmmbl. MeToanueckue
MaTepuaJIbl, onpeae/sonme Npoueaypbl OleHMBAHUS 3HAHUI, YMEeHH i, HABBIKOB H ONbITA
AeSITeJIbHOCTH, XapPaKTePU3yIOIMX 3Tanbl JOPMUPOBAHUS KOMIETEHIN I

OTalsl Pesynbrarel 00y4yeHus Komnerenmus Onenou-
OCBOCHHUS HBIC
CpeacTBa
3Hath: TeopeTndeckre ocHOBHI 0a30BbIX | OIIK-1 cmocoOHOCTBIO
3HAHUS XUMUYECKUX AUCIUTUINH MCIIO0JIB30BAaTh MOTy4eHHbIe | Jlomyck K
3HAHUS TEOPETHUYECKHUX nabopa-
OCHOB (hyHJTaMEHTATbHBIX TOPHOH
pa3aesioB XUMHHU MIPH pabote
peIIeHnn
poecCHOHANBHBIX 3a/1a4
3HaTh: MaTeMaTUYECKUI amnmapar, OIIK-3 crmocoGHOCTRIO Homyck
HEOOXOIUMBIN JISI pEIIeHUS HCII0JIb30BaTh OCHOBHBIE nabopaTtopH
npodeccnoHanbHbIX 33Ja4 B 00JaCTH 3aKOHBI oii pabote
XUMHH U MaTepUaIoBeIeHHUs €CTECTBEHHOHAYYHBIX
3HaTh: OCHOBHBIE TEOPETHUECKHUE JMCLUTLIIAH B
TIOJIOKEHUS CMEXKHBIX C XUMHEH npodeccuoHaNbHOMI
€CTECTBEHHOHAYYHBIX TUCIUILINH JIeATeTbHOCTH
3HaTh: OCHOBHBIE XapaKTEPUCTUK U OIIK-6-3HaHEéM HOpM Odopmien-
CBOMCTBAa KOMITOHEHTOB XUMHUYECKUX TEXHUKH 0€30MMacHOCTH U HBIN OTUYET
MIPOU3BOJICTB: TUIIbI U CTEIIEHb YMEHHUEM peanun30BaTh UX B | MO
BO3JICUCTBUSI XUMUYECKUX a00paTOPHBIX U nmabopaTop-
NpEANPUITHI Ha OKPYKAIOLIYIO CPENly, | TEXHOJOTHYECKHX HOM paboTe
npaBuiia paboOThI HA 000PYTIOBAHUH U YCIIOBHSIX
TEXHHUKHU 0€30MacCHOCTH
CTaH/IapTHBIE METObI TPUMEHECHUS IK-2 TECTHI
COBPEMEHHOM anaparypsl pu BJIaICHUCM
NPOBE/ICHMN HAYYHBIX HCCe0BaNHi, | O330BBIMH HaBbIKaMI
WJIEHTU(DUKAITUN U UCCIICTOBAHMS HCITOJIb30BAHIA
. COBPEMEHHOHN ammaparypsl
CBOWCTB BEIIECTB U MaTEpPHAJIOB, [pH TPOBENICHHN HAYTHBIX
npaBuiia 00paboTKH B 0HOPMIICHHS HCCIIeIOBAHMH
pe3yiabTaToB paboThl, HOpMBI Th
OCHOBHBIE ATaIbl U 3aKOHOMEPHOCTH [1K-3 BnageHuemM CUCTEMOM | TE€CThI

dhopmupoBanus GyHIAMEHTATBHBIX

dbyHIaMEHTATBHBIX




XUMHYCSCKHUX ITOHSATHI

XUMHUYECKUX TTOHATUN

3HaTh: OCHOBHbIC OTanbl pa3sutus | [1K-4 criocoOHOCTRIO | Jlommyck Kk

XUMHH, PUMEHSTh OCHOBHBbIE | TabOpaTOpH

Hay4yHblE  JOCTHXKEHUS HauboJsee | ecTeCTBEHHOHAYYHbIE oii pabote

BBIJIAIOIINXCS OTEYECTBEHHBIX U | 3aKOHBl M 3aKOHOMEPHOCTHU

3apyOeKHBIX XUMHUKOB, pa3BUTHUA XUMHYECKON

WX BKJIAJl B Pa3BUTUE XUMUHU. HayK{ npu aHaJM3e
MOJIYYEHHBIX PE3y/IbTaTOB

¢busnueckue cpoiictBa wmarepuanoB u | [IK-7 Bnanennem

BEIIECTB MeTo1aMu 06€3011acHOTrOo Odopmnen-
oOparmeHus ¢ HBI OTYET

XUMHUYECKHE CBOKWCTBA MAaTEPHUAIIOB U XHMHICCKUMHU Y

BEIIECTR MaTepHalaMH ¢ y4eTOM UX | Jlaboparop-
(MBUYECKUX ¥ XUMUYECKHX | HOM paboTe
CBOMCTB

YMeTh: pemarh TUIIOBbIE yueOHbIE OIIK-1 criocoGHOCThIO Honyck

YMEHHUS 3aJla4¥ 10 OCHOBHBIM (6a30BBIM) MCIIOJIb30BATh MOJMyYeHHbIE | JIabopaTOpH

XUMHUYCCKUM JTUCITUTUINHAM 3HAHUS TEOPETHYECKUX oii pabore
OCHOB (hyH/IaMEHTAJIbHBIX Odopmnen-

YMeTb: BHIMONHATH CTaHAapPTHEIC pa3esioB XUMUHU IIPU HBIA OTYET

neicTBus (Kiraccu(uKaims BEIIECTB, pelieHnun o

COCTaBIJIEHHE CXEM IPOIIECCOB, npodeCCHOHANBHBIX 33a4 | TabopaTop-

CUCTeMAaTH3alMsl JaHHBIX U T.I1.) C HOM paboTe

Y4ETOM OCHOBHBIX IOHSATHH U OOIINX

3aKOHOMEPHOCTEH, POpPMYIUPYEMBIX B

paMKax 0a30BbIX XUMHUYECKUX

JVCIUTLITUH

pelaTh TUIIOBBIE YUeOHbIE 3a/1aui 1O OIIK-3 crtocoGHOCTBIO Odopmnen-

OCHOBHBIM Pa3/iellaM MATEMATUKH 1 UCIOJIb30BAaTh OCHOBHBIE HBI OTYET

€CTECTBEHHOHAYYHBIX JUCIHILIMH 3aKOHBI 1o
€CTECTBEHHOHAYYHBIX naboparop-
MUCIUIUIVH B HOI paboTe
npodeccuoHaNbHOM
JeSITeTTbHOCTH

HCII0/IB30BaTh OIIK-6-3HaHEM HOPM Odopmnen-

TEXHITICCRHE TEXHHUKH 0€30I1aCHOCTH U HBI OTYET

CpelIcTBa PINE: |

s epeHs YMEHHEM pean30BaTh X B | 1O

OCHOBHELX 71a00paTOPHBIX U nabopatop-

MapAMETPOR TEXHOJIOTHYECKUX HOH paboTte

TeXHOIOTHIECKOT O YCIOBHAX

mpoOescca.

MIPOBOJIUTH XUMHUYECKHE HIKCIIEPUMEHTBI [K-2 Odopmiten-

C UCIIOJIb30BAHUEM COBpeMeHHOﬁ BJIaACHUEM 0a30BEIMU HBIM OTYET

ANTIAPATYPEI HaBBIKAMH HCIIOJIb30BaHMS | IO
COBpPEMEHHOM anmapaTypsl | 1abopatop-
IIpY NPOBEJICHUU HAYYHBIX | HOM paboTe
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HUCCIIENOBaHUN

[IpuMeHATh OCHOBHBIE [1K-3 Bnagenunem cucremoirr | Odopmien-
(dhyHIaMEHTAIBHBIC XUMHUYECKHE (yHrameHTaNbHBIX HBIi{ OTYET
TOHSTHS XUMHUYECKUX MOHATUHN 1o
nmabopaTop-
HOM paboTe
oueHuBarb xumuueckue noHATUS U | IIK-4 cnocoGHOCTBIO TECTbI
3aKOHBI B CIIOKHOW CHUCTEME BO33PEHUM | IPUMEHATH OCHOBHBIE
COBPEMEHHOM €CTECTBEHHOHAYYHbIE
XUMUU 3aKOHBI U 3aKOHOMEPHOCTH
Pa3sBUTHS XUMUYECKOMH
HayKH [IpU aHaJIu3e
MOJIYYEHHBIX Pe3yJIbTaTOB
YMerTb: IaHupoBaTh paboTy C I1K-7 Bnanenuem Odopmiien-
XUMHUUYECKHMH BeEleCTBAMHU MeToAaMHu 0€e301acHoro HBII OTYET
oOpareHus ¢ o
YMerb: paboTath ¢ MpeI0KeHHbIMU XAMITICCKIMIL naGoparop-
XUMUYICCKHMH PCaKTHBAMH MaTepuaiaMM ¢ y4eToM UX | HOH pabore
¢duznyeckux u xumudeckux | Jlomyck k
CBOWCTB nabopaTopH
oif pabore
Bnaners: HaBbikaMu paboTsl ¢ yueOHo#l | OIIK-1 cnoco6HOCTRIO Odopmiien-
Brnanenus JUTEPATypOi IO OCHOBHBIM UCIOJIb30BaTh MOJTYYEHHbIE | HbIM OTYET
(HaBBIKH/ XUMHUYECKUM JUCIUILINHAM 3HAHUS TEOPETUYECKUX 1o
OTIBIT OCHOB (pyH/1TaMEHTaJIbHBIX nabopatop-
NesITeNbHO- pa3esioB XUMHHU MIPU HOM1 paboTe
CTH) peleHnn
poecCHOHANBHBIX 3a/1a4
Brnanets: HaBbikamu paboThl ¢ yuebnoit | OIIK-3 cnocoGHOCTBIO Odopmien-
JINTEPATYPOil, OCHOBHOM HCIIOJIb30BaTh OCHOBHBIE HBIW OTYET
TEPMHUHOJIOTUEN U TOHSITUHHBIM 3aKOHBI 1o
anmnapaToM 0a30BbIX MaTEMaTUYECKUX U | €CTECTBEHHOHAYYHbIX naboparop-
€CTECTBEHHOHAYYHBIX JUCLUIIINH JUCLIUIUINH B HOM pabore
po¢eCCHOHAIBHON
JESATEIBHOCTH
Bnagers HaBbikamMu paboTHI Ha OIIK-6 3HaHMEM HOPM Odopmien-
XUMHUYECKOM O60py,ZIOBaHI/H/I, TEXHUKU O€30I1aCHOCTH U HEIU OTYET
NPUHIHMTAMH PacuéTa YMEHHMEM PEAIN30BaATh UX B | IO
TEXHOJIOTUYECKUX PEKUMOB N1a00paTOPHEIX M na(iopaTop-
TEXHOJIOTUYECKUX YCIOBHSIX | HOM paboTe
Bnaners 6a30BbIMU HaBBIKaMU [1K-2 Odopmiien-
YICTIOTb30BAHUs COBPEMEHHOI BIIaJIcHUEM 0a30BBIMHU HBIA OTYET
anmapaTypbl IPU MPOBEIeHNN HaydHprx | HABBPIKAMI HCIOJIBSOBAHIA | O
T —— COBpPEMEHHO anmapaTypbl na(iopaTop-
[IpY IPOBEIEHUH HAyYHBIX | HOM pabote
HUCCIEe0BaHUN
[1K-3 Bnagenuem cucremoit | Odopmien-
Bianers cucteMoii 0a30BBIX dbyHIaMEHTATBHBIX HBIA OTUYET
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pa60TbI C XUMHYCCKHMMHU BE€IIECCTBAMU

(UBUYECKUX ¥ XUMUYECKHX
CBOWCTB

(dhyHIaAMEHTATBHBIX XUMUYECKUX XUMHUYECKUX TTOHSITHI o
MOHSITUI naboparop-
HOM paboTe
Bmamers: HaBelkamu — oOs3arensHOro | [1K-4 criocoOHOCTEEO TECTBI
O3HAKOMJICHUSI C MPEABICTOPUEH TOro | IPUMEHSATH OCHOBHBIC
WJIM MTHOTO BOTIPOC €CTECTBEHHOHAYYHBIE
MOCTaBJIECHHOTO B €ro MPaKTUYeCKOU 3aKOHBI U 3aKOHOMEPHOCTHU
HAY4YHOH U IMeIaroru4eckou Pa3BUTHS XUMHUYECKOM
NeATEIIbHOCTH. HAyKU MPU aHAJIN3e
MOJTYYCHHBIX PE3YJIbTATOB
Brnaners: npencrasienusimu o npuponae | 11IK-7 Bnagennem Odopmnen-
XUMHYECKOTO BEIIeCTBa U GU3HUECKUX | METOMaMHU Oe30macHoro HBI OTYET
CBOICTB MOC/IEIHETO obpanienus ¢ 1o
> XUMHUYECKUMU nmabopaTop-
Bnaners: npuHIunamMu ajgeKBaTHOM .
MaTepuaiaMM ¢ y4eToM UX | HOH pabore

O6pa3er 6mtera
MunnoOpnayku Poccun
benepanbHOE TOCYIaPCTBEHHOE O10IKEeTHOE 00pa30oBaTeNIbHOE YUPEKICHUE BBICIIETO

o0OpazoBaHus

«bamkupckuii rocy1apCcTBEHHbBIN YHUBEPCUTET)

QPakynbreT XUMUYECKUN
Kadenpa BMC u OXT

SK3AMEHAIIMOHHBII BUJIET Ne 1
10 TUCLUIUIAHE XHUMHYECKas TEXHOJIOTUs

Hanpasnenue/CrenuanbHOCTb

04.03.01 Xumus

1. Tuppasnuka. 'mapocraruka. [lonstue nasnenus, cpegnee nasiaeHue. [IpuHIun craTuky.
JuddepenunanbHble ypaBHEHUS paBHOBECHs Diiiepa. AHAJIN3 U UHTETPUPOBaHUE
muddepeHIMaIbHBIX YpaBHEHUH paBHOBecus Ditniepa. OCHOBHOE ypaBHEHUE TUPOCTATUKH,

q)HSquCKI/II\/'I CMBICJI BXOJSIIUX B YPABHCHUC BCIIMYNH.

OrpaHM4YCHUA B UX IPUMCHCHUU.

A

3aBeayronuii kadenpoit

(moamuce)
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HanCBaIOH_II/IC Aarc¢HThI, UX TCHJ'IO(bI/BI/I‘IeCKI/IC CBOﬁCTBa, npeumMynieCcTBa U HEAOCTATKHU,
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10.

11.

12.

13.

14.

15.

Bonpocut k 3x3ameny no Kypcy « Xumuueckas mexnonozusny
6 cemecmp

[Ipenmer xumudeckoit Texuonoruu. Knaccuduxanus nporneccoB XMMTEXHOJIOTHH.

Bunel u pecypesl cbipbsi. KoMIiekcHOE HCIIONB30BAHUE CBHIPBSL.

3HaueHue BOJbl B XMMHUYECKON NPOMBINUIEHHOCTH. Buasl nmpupoansix Boa. Kauectso
Boibl. [IpomsblnienHas Bogonoaroroka. OG0pOTHOE BOIOCHAOKEHHE.

I'mapocraruka. [lonstue naBnenusi. CrnocoObl BbIpakeHHs AasieHus. [IpuGopsl s
U3MEpPEHUsT [aBJICHMS: IIb€30METPbI, MAaHOMETpPbI, BaKyyMmMMeTphl. [IpmHOuI craTuky.
BriBog nmuddepeHnmanbHeIX ypaBHEHU paBHOBecUsl Dilepa. AHAJIM3 U UHTETPUPOBaHHE
muddepeHIMaNbHBIX ~ ypaBHEHUN  paBHOBecust  Dinepa. OCHOBHOE  ypaBHEHHE
THJIPOCTATUKHU, PU3UUECKUI CMBICT BXOJISAIINX B YpaBHEHHE BEITMYHH.

3akoH Ilackans, ero BbIBOA M3 OCHOBHOIO YpaBHEHMs THAPOCTaTUKH, (HOPMYIHPOBKA.
CanencrBue u3 3akoHa [lackans ¥ npuioXeHUs: ypaBHUTEIbHbIE CTEKIIA, TUAPOIPECCHI.
I'mpponunamuka. IloHATHA pacxod M CKOPOCTb JBMKEHMS JKUIKOCTH, UX Pa3MEPHOCTb.
Huddepenunanbaple ypaBHEHUsT IBWKEHHS Oilfiepa, WX BBIBOJ HAa OCHOBE IPHHIUIA
IUHaMUKU. BbiBon 3akoHa bepHy/uiM Ha OCHOBE WMHTErpUpoBaHus IU(epeHIaTIbHbIX
ypaBHEHU JBUKEHUS Diliiepa. YpaBHeHre bepHyu 1sl peanbHbIX KUIAKOCTEH.
VYcraHoBuBIIEECS ~ ABWXKEHHE  KUAKOCTH. HepaspbiBHOCTD IIOTOKa, BBIBO/I
Qg QepeHIraTbHBIX YPaBHEHUH HEPa3pPIBHOCTH MTOTOKA M HHTETPUPOBAHUE.

Pexumpl nBWKEHUSA JKMIKOCTH W Kpurepuil PeliHonbnca. JlamuHapHOE nBH)KEHUE
KHUAKOCTU. BpIpakeHue CcKOpocTHM JH000r0 CaMONpPOM3BOJIBHOIO Ipolecca M €ro
IIPUMEHEHHE NIl pacueTa CKOPOCTHM JBW)KCHMSI OTHENBHBIX CIIOEB  KUAKOCTH.
Pacrnipenienienre ckopocTeil MO CEUEHHUIO0 MOTOKA MpH JaMUHApHOM JBWkeHuu. ['padux
pacripeieieHus: CKOpOCTel MOTOKa MU JJaAMUHAPHOM M TYpOYJIEHTHOM JABUKEHUU, CPEIHSASA
CKOPOCTB ITIOTOKA.

W3mepenue CKOpPOCTM JBMJKEHHs IIOTOKA M pacxolJa JKHAKOCTH C  IOMOULIBbIO
TUApOIMHAMUYECKUX TpyO. BbIBoI ypaBHEHUs Ajii pacueTa MaKCUMAaJbHOM U cpenHei
CKOpocTH mOTOKa. lIpenmyiecTsa U HELOCTATKU 3TOrO0 METOJA OINPEACIIEHHUS CKOPOCTH
ITOTOKA.

Tunbel cyxarommx ycTpoHCTB: MepHas Juadparma, comio, Tpyba Benrypu. HUx
IpeuMyIiecTBa M HeaocTaTku. OmnpeneneHne CKOpOCTH TOTOKa € IMOMOIIBI0 MEpPHOM
nuadparMel. BeiBoa ypaBHEHMs Ui pacdeTa MaKCHUMalbHON CKOPOCTH MOTOKA, CPEHS
CKOPOCTb JIBH)KCHHSI.

I'mppomexannyeckue mpoueccsl. THUIBI HEOJHOPOAHBIX cUcTeM. IlepednciuTh OCHOBHBIE
METO/Ibl pa3/IeleHusl HEOAHOPOIHBIX cucTeM. Ocaxnenue. OTcTanBaHNUEe TBEP/AbIX YACTHIL B
KHUAKOU cpente. Annaparypa ais orcrauBanus. Cuibl, AEMCTBYIOLINE Ha TBEPAYIO YaCTHILY,
HaxXOJSIIYIOCS B HEMOJABM)KHOM COCTOSSHUM M TNpu ABMKeHMU. BbuiBoa 3akoHa CTokca.
BnusiHue nuamerpa TBEpAOH 4acTULBI HA CKOPOCTh OCAXIEHUS.

OunbTpanms. [[Bwxymias cuia W CONPOTUBICHHWE (UIbTpAIMU. YpaBHEHUE CKOPOCTHU
¢unbTpanmu npu Ry, = const, t°C = const, u = const. YactHble cayyan GuibTpanuu: mMoa
atMoc(epHBbIM  J1aBiEHHWEM; TIpPU  MOBBIIEHHOM  JIaBJI€HUHM; IMOJ  BaKyyMOM.
WuTeHcupukanus cKkopocT (uiIbTpaluy B YACTHBIX CITydasX.

Pa3znenenuie rereporeHHbIX CHCTEM B Moje HeHTpoOexHbIX cuil. LleHTpobexHas cuna u
¢baxrop pazaenenus. [Ipunun aeiictBus HeHTPUDYTH GUIBTPYIOIIETO TUIIA.

TennoBble mpouecchl. [IBIKyIas cuia U TPU 3JIEMEHTApHBIX Croco0a pacnpoCTpaHEeHUs
teria. TersoBble OanaHchl. OCHOBHOE ypaBHeHHE Teruionepenadyd. dOu3nyeckuid cMbICI
obmero ko3¢¢uimenta Temonepenayn. Teronepeaada depe3 IUJIOCKYIO CTEHKY HpHU
MOCTOSIHHOM TemriepaType oO0OMX TeIuloHOocuTesel. BpIBOJ ypaBHEHUS, CBS3YIOLIETO
kodpdunmeHT «K» ¢ xKodpduIueHTaMH «o1», «0o», «A». 3HaueHne «K» B dYacTHBIX
CiIydasix TeTuIonepeaaun, Koraa: a) A >>a; A >> ap; 0) A >> oy A >> ap; o1 >> .
HarpeBatomiue areHTsl, ux Terio(u3Mueckre CBONCTBA, MPEUMYLIECTBA M HEJOCTATKH.
Oxnaxaronue areHThl, X Terio(u3nyeckre CBOMCTBa, MPEUMYILECTBA U HETOCTATKH.
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16.

17.

18.

19.

20.

21.

TennooOMEeHHUKH, WX THIIBI, YCTPOWCTBO, NpPEHMYyIecTBa W HemocTaTku. CrocoOs
KOMITEHCAITUM HEPABHOMEPHOTO PACHIMPEHUS TPYOHOTO M MEKTPYOHOTO MPOCTPAHCTBA
KOXKYXOTPYOHBIX TEIJIOOOMEHHHKOB.
MaccooOMeHHbIe Tporecchl, ux Buibl. llpaBuino Qa3 I'mb0ca. Pa3zoBoe paBHOBECHE H
JUHUM paBHOBecus. MatepuanbHblii OajllaHC W ypaBHeHUE paOouell JTUHUM BepXHEH U
HIDKHEH 4YacTH anmapara, paboTaroliero mpu MpoTUBOTOKE ¢a3. [IBmwxymas cuia
MaccOOOMEHHBIX MPOIIECCOB U HAIMlpaBJIeHHE MepeHoca BemecTsa u3 (assl B dasy.
[Teperonka xunakocrte, €€ cymHocTb. [IpocTas meperosnka, ompenencHue. PaBHoOBecue
Mexny ¢azamu. [leperonka OuHapHOI cMecH Ha AUarpaMMe: TeMIeparypa - COCTaB mapa —
COCTaB - JKUJKOCTM WM Ha JAMarpaMMe: COCTaB JKUIKOCTH - cocTaB napa. Hemocrtatku
MpocTOl meperoHku. lleperonka nmojx BakyymMoM, C BOJSHBIM IAPOM, C MHEPTHBIM T'a30M,
KAaKHe YCJIOBUS IIPU 3TOM U3MEHSIOTCS.
Pextuduxarnusa. CxoacTBa u pa3iaudus ¢ IPOCTO neperoHKon.CyHOCTh peKTH(UKAIIH.
[TpuHIMIIMaTBHAS CXeMa YCTAaHOBKHU PEKTHU(PUKAIMU HEMPEPHIBHOTO aelcTBUsA. OCHOBHBIC
MOTOKHU, TEPMHUHOJOTHS. MarepuaibHblii OallaHC KOJOHHBI PeKTU(UKALMK U BBIBOJ
ypaBHEHHUs paboueld JUHUM YKPEIULIIOMEH W HCYEPNBIBAIONICH YacTH KOJIOHHBI
HenpepeiBHOTO neiicTBus. llocTpoenune pabGouux INUHUN Ha JAMarpaMMe «y-X» H
rpaduyecKuii METOJI HaXOXJACHHWE YHClla TEOPETHYECKUX TapesioK KOJIOHHBL. DiermoBoe
yucno. Pacuer MuHuManpHOro U pabouero (haerMoBOro Yyucia.
Kononna pextudukanuy mepruognuecKkoro AeHCTBHs. Pexumbl pabOThl KOJIOHHBI: a) MpH
MOCTOSIHHOM (PJIETMOBOM 4ucJie; 0) Mpy MOCTOSSHHOM COCTaBe JUCTHIUIATA.
YCTpONCTBO pa3iuWYHBIX THUIOB KOJIOHH: HAcaJOuYHbIX, TapeiapdyarblX (CUTYATOroO,
KOJIMAuKOBOTO W KiamaHHoro tuma). llpenMyiectBa W HEQOCTATKU PA3TUYHBIX THUIIOB
KOJIOHH.
DU3HKO-XUMHUUECKHE 3aKOHOMEPHOCTU B XUMHUYECKOM TEeXHOJIOrMU. OCHOBHBIE IMOKa3aTeIn
XUMHUKO-TEXHOJOTMYECKOI0 Ipoliecca: CTENEHb IPEBPALEHUS, CEJIEKTUBHOCTh, BBIXOJ
MPOJYKTa Ha MPOIIYIIEHHOE, Pa3JI0kKEHHOE chipbe. CBs3b Mexay HUMU. [Ipou3BOANTENBHOCTD
Y NUHTEHCHUBHOCTh. POPMyIIMpPOBKAa OCHOBHON 3a/1a4M XUMUYECKON TEXHOJIOTUU.
PaBHOBecue B TEXHOJIOTMUYECKHX IMpoleccax. PaccMOTpeHHE BIIMSHHMS YCIOBUN ITPOBENCHUS
peakuuyu Ha paBHOBECHME Ha KaueCTBEHHOM YpoBHe Ha ocHoBe npuHuumna Jle-Illarense.
PaccmoTpenue BiIMSHUA YCIOBHM pEakIMM Ha PAaBHOBECHE HAa KOJUYECTBEHHOM YpPOBHE.
Koncranra paBHoBecus. U306apa Baut-I'odda.
Kunetnka B XMMHUYECKOW TEXHOJOTMU. YPaBHEHHE CKOPOCTH peakuuu. DPakTopsl,
OTpEEISAIONME CKOPOCTH TOMOT€HHO U TETEepPOreHHO MPOTEeKaloUMX peakuuil. Poib
KOHIIEHTPAILlMU PEareHToOB, TEeMIIEPaTyphbl, TaBICHHs, OOHOBJICHHS MOBEPXHOCTH KOHTAKTa
pearupyromux ¢da3 U Apyrux (QU3MKO-XUMUYECKUX (AKTOPOB HaA TEUECHUE XHUMHKO-
TEXHOJIOTUYECKOr0 Iporecca. TeXHOIOrH4eCKre MPUEMBI YCKOPEHHSI PEaKIIUH.
Karanu3. Tunbl KOHTaKTHBIX peakTopoB. OCHOBHBIE CTAJUU T'€TEPOrE€HHO- KaTATUTHUECKHUX
nporieccoB. OCHOBHBIE HKCILTyaTaI[MOHHBIE TPEOOBaHUS K KaTalu3aTopam.
XuMmuueckue peaktopbl. Knaccudukanus u xapakTepUCTHKa MPOMBIIIJIEHHBIX PEAKTOPOB U
OCHOBHBIE TpeOOBaHUsS, MTPEIbSIBISEMbIe K HHUM. PeakTopbl C pa3iIWYHBIMU PEKUMaMU
JBUKEHUS: PEaKTOp MEPUOAMYECKOr0 M HEMpPEpbIBHOTO NEHCTBHS, PEAKTOPhI HJI€aTbHOIO
CMEUIEHUS U TIOJIHOTO BHITECHEHHUS. PEakTOphl C pa3IMuHbIM TEIIOBBIM PEXXHUMOM.
Cxembl npon3BoicTBa. OnepaloHHas U TEXHOJIOTMYECKasi CXeMbl IPOU3BOJICTBA, OTKPbITast U
HUPKYISIUOHHAS] CXEMBI. Y CIOBHBIE 0003HAYECHHUS anlapaToB U MAIUH.
3HaueHue a3ora B KUBOH mpupone. [Ipobrnembl ¢ukcanmum arMochepHOro azora: AYroBOi
MeTOJl, IuaHamMHuAHbIN Merof. IllomydeHue a3zoTa W KucCIOpoJa pas3lelIeHHEM BO3AYyXa.
[Tonydenue u o4MCTKa a30TOBOIOPOAHON CMECH.
Teopernueckne OCHOBBI CMHTE3a aMMHaKa. TepMOXMMUYECKOE YpaBHEHHE pEaKLUU CUHTE3a
ammuaka. OCHOBHas 3ajJaya XUMHUYECKOW TEXHOJIOTHU. TepMoJuHaMHKa Ha Ka4yeCTBEHHOM
ypoBHe. [Ipunmun Jle-lllarense. TepMoanHaMuka Ha KOMWYECTBEHHOM ypoBHe. M300apa
Baur-T'opda. BiusHue temmepaTypsl, NaBi€HHs, YHCTOTHl a30TOBOJIOPOJHOM CMeCH Ha
paBHOoBecue. KuHeruka, QopmanbHOe ypaBHEHHE CKOPOCTH pPEaKIUH B OTCYTCTBHE
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9.

10.

11.

12.

13.

KaTajau3aTropa, CyMMapHBIA IOPSANOK IO peareHTaM. VCTHHHAas KWHETHUKAa B NPUCYTCTBHHU
KaTaJn3aropa, MOPSAOK IO peareHTaM. BpIOOp ycloBHiA peakuuu HCXOAs U3 TpeOOBaHMIMA
TEPMOJUMHAMHUKN U KMHETHKM U anmapara i NpoBeneHus peakuuu. Cxema Ipou3BOJICTBaA.
BbIxos aMMHaka OT TEOPETUYECKH BO3MOKHOTO: ToueMy oH oTiinyaetcst oT 100% - Horo.
Bunel a3oTHOM KHCTOTHI, €€ nmpuMeHeHue. Pusznyeckue U XuMuueckue cBoictBa. CriocoObl
IIOJIy4YEHUSI KOHLIECHTPUPOBAHHOM a30THOW KHMCJIOTHI.

[TepBas cragus mpouecca Moxy4eHus: pa30aBIeHHON a30THOM KHCIOThI: OKHCICHHE aMMMAKA.
Pasubpie HampaBieHus npoOTEeKaHUs peakuuu, TtepMoxumusa. Tepmoaunamuka.Kuneruka.
dopmalIbHOE YpaBHEHHE CKOPOCTH PEaKLMM, CyMMApHBIA MOPANOK IO peareHTam. VMctuHHas
KMHETHKA B IPUCYTCTBMM KaTajau3aTopa, CyMMAapHBIM NOpSAJOK I0 peareHTaM. AHaiu3
UCTUHHOTO KMHETHUYECKOro ypaBHeHMs. Peakrop oxucnenus. Karamusaropel. Tun peakropa:
aanabaTUuYeCKuil — HW30TEPMUYECKUN; BBITECHEHUS — CMEIICHUS; TEePUOAUUYCCKUN —
HenpepelBHBIA. BTOpas craaus: OKHCICHHME OKHCH a30Ta IO ABYOKHCH. TepmMoauHamuka
kayecTBeHHO. Crioco0BI cMelIeHus! paBHOBeCHs. TepMOIHaAMUKa OKHUCICHUSI OKUCH a30Ta JI0
IBYOKHCH Ha KOJIMYECTBEHHOM YpoBHE. KuHeTnka, MexaHu3M. AHaIU3 KHHETHYECKOIO
ypaBHeHus. [Touemy npu cHmkenumn temmeparypsl oT +10°C no -130°C ckopocTh peakuuu
MOBBIIIAETCS, a NpU CHUXKeHuU Temneparypel oT -130°C po -150°C ckopocTh peakuuu
noHrkaercsi? Tperbs cramus: abcopOmus AByOKHCH a3oTa Boaou. [Touemy nmpu arMochepHOM
nasneHun mnonyyaercs pas0OaBieHHas HNO3;? Cxema nomydeHuss pa30aBiI€HHOM a30THOM
kucnoThl. [louemy cxema oTKpbITast, 6€3 pelupKyIauun?

duznyeckue U XUMHUYECKHE CBOMCTBA CEpHOM KuciaoThl. Ilouemy ToOBapHBIE copTa CEepHOM
KHCIIOTBI COZIepAaT OCHOBHOTO BemiectBa 76,5%; 92,5%; 98,5%; H,S04? Obnactu
IIPUMEHEHUsT CEPHOM KHUCJIOTBI. Buabl ChIpbs [ NPOU3BOACTBA CEPHOM KHUCIIOTBI, HX
MIPEUMYIIIECTBA U HEJOCTATKHU.

Hutpo3Hblit crnoco0 mosyyeHus CepHOM KHUCIOThL. YpaBHEHHs peakiuidl. AnmaparypHoe
odopmieHHE.

KoHTakTHBINH croco6 moiydeHus cepHoil KUCaAOoThl. OOKUI CEpHOro KoiauelaHa. Y paBHEHUS
peakuuu no craausm. Tepmoxumusi. Kuneruka. CriocoObl nHTEHCHUUKAIMU 00XuUTa. THIIBI
nedyei o0Xura, HUX TNpeuMyllecTBa M HeAocTaTkU. OKHUCIIEHHE JBYOKHUCH CEpbl.
TepmoxuMuueckoe ypaBHEHME peakluu. TepMoaMHaMuKa KadecTBeHHO. IIpunmun Jle-
Hlatense. TepMmonuHamMuKka KoauuecTBeHHO. KuHeTnka GpopmanbHas, CyMMapHBIA MOPSAI0K MO
pearentam. VcTMHHas KWHETHMKa B NPUCYTCTBUM KaTallM3aTopa, CyMMAapHbIM HOPSAIOK IO
pearenTtam. CocTtaB Karanu3aropa. AHaJIM3 HCTUHHOTO KHHETUYECKOTO ypaBHEHHUsS. Tun
peakTopa OKHUCIEHMS: aauadaTUYecKuid — W30TEPMUYECKUH; BBITECHEHHUS — CMELICHMUS;
HENpepbIBHBI — nepuoandeckuit. AGcopOuust cepHoro anruapuaa 98,3%-Hoil cepHOI
kucnotol. [louemy B kauecTBe abCcOpOEHTa HENb3s UCIOIb30BaTh MEHEE KOHIIEHTPUPOBAHHYIO
KHMCIIOTY Wi Bony? Cxema IIpou3BOJICTBA.

14. OcHoBHBIE BUABI CBIPbS A1 HEPTEXUMHUYECKOTO M OPraHUYECKOro CHUHTE3a. XUMHYECKas

15.

16.

17.

nepepabotka TomiauBa. [asudukanus TormBa. ['mapupoBaHue (OXKM)KEHHE) TBEPIOTO
TormBa. KOKkCOBaHME KaMEHHOTO YTJIsl.

[TepepaboTka HeDTH. DIEMEHTHBIN U TPYNIIOBON XUMUYECKUN cocTaB HedTel. DpakIMOHHBIN
coctaB He(rel. IlonroroBka Hedtu k mnepepaborke. IlepBuunas mnepepaboTka HedTH.
VYcranoka DJIOY-ABT. DxcmmyataliMmoHHBIE CBOMCTBa He(TEempoayKToB. JleToHaIMOHHAs
CTOMKOCTh, OKTAaHOBOE YHCIIO.

TEOPETMYECKHME OCHOBbI MW TEXHOJIOTHA TEPMHWYECKUX IIPOLIECCOB
ITEPEPABOTKN HE®TAHOI'O CbIPbA. Tepmuuecknii KpeKWHT HEPTIHBIX (HPaKIIHii.
Ha3nauenue, cblppe. XUMHYECKME OCHOBBI IIpouecca. Peaknuu OCHOBHBIX TpYII
YTI€BOA0POAOB. MexaHnu3M TepMHUUYECKOro KpekuHra napapunoB. Teopus Paiica Ha npumepe
KpekuHra H-Oyrana. OCHOBHBIE NMPOJYKTHl TEPMHUUECKOro KpekuHra. OCHOBHas ammaparypa,
TEXHOJIOTHYECKas CXeMa.

KokcoBanue HedTenpoaykToB. TuIbl yCTaHOBOK KOKCOBaHHs, Ha3HAa4YeHHE. YCTaHOBKA
HEIMPEPBIBHOIO KOHTAKTHOTO KOKCOBAHMSI.

28



18. OcHOBBI UPOJIM3a: Ha3HAYEHHE MPOIECcCa, ChIPhE, 1IeNIeBbIe MPOAYKThI, OCHOBHBIE ITaApaMETPhI
mporecca.

19. Karanutuueckuii KpekuHr HedTsHbIX (pakiuil. HazHauenue. Peakimu OCHOBHBIX TPYIII
yII€BOJOPOAOB, NEPBUYHBIE M BTOPUYHBIC peakiuu. VOHHBII MeXaHU3M KaTaUuTUYECKOIO
kpekuHra. Kartamuzatopel. CpIpbe, OCHOBHBIE NPOAYKThl KpEeKHHra. biok peakrop-
pereHeparop ¢ JBXKYIIMMCS LIAPUKOBBIM KAaTAIU3aTOPOM U C «KHUILIIUM  CIIOEM)
Katanu3aTopa. [lpyHnunuanpHas cxemMa KAaTaIMTUYECKOIO0 KPEKMHIa C «KHUISIIIUM CIOEM)
Karanu3aropa. Beixon OeH3uHA aBTOMOOUIILHOTO, aBUAIMOHHOTO.

20. [Tpoueccsl neruapupoBaHuss U ruapupoBanus. JeruapupoBanue H-OyraHa. OcCHOBHas U
nobounple peaknuu. DopMyIHpOBKAa OCHOBHOW 3a/layll XUMHUYECKOW TEXHOJIOTUU. AHAIU3
O0COOCHHOCTEH TEpMOJAMHAMUKH pPEaKIMU Ha KAaueCTBEHHOM M KOJIMYECTBEHHOM YpPOBHE.
Kuneruka mporecca. BpiOop peakropa, mpuemMbl TOJABOAA TeMja B 30HY PEaKIUU.
HeoOxonuMocTh MNpPUMEHEHHS PEAaKIMOHHOTO YCTPOMCTBA HENPEPBIBHOIO JCHCTBUS U
WCIIOJIb30BAHNE TEXHUKH  «KUILAIIETO CJOs»  Karanusaropa. Pabora  peakimuoHHO-
perenepanronHoro Osoka. IlpoGnema pasneneHuss KOHTaKTHOTO Tas3a, BBIXOMALIETO U3
peaktopa. CocTaBieHHUE TEXHOJOTUYECKOW CXeMbI MpPOu3BoJcTBA. OCHOBHBIC MOKA3aTENN
poliecca: BbIX0 Ha MPONYIIEHHOE U Pa3JI0KEHHOE ChIPBE.

21. JleruapupoBanue H-OyTuieHa 10 AUBHHMUIA. TepMOXHUMHUYECKOE ypaBHEHHUE. TepMOoAMHAMHKA
Ha KaueCTBEHHOM U KOJIMWYEeCTBEHHOM ypoBHe. KuneTtnka. OcHOBHasi U MOOOYHBIE PEaKIIH,
CrocoOBl TOJABJICHHSI MOOOYHBIX peakmuid. CIOCOObI YBEIHUEHUS CKOPOCTH OCHOBHOMU
peakuuu. [Ipobnema pasneneHus KOHTAaKTHOTO Tas3a, BBIXOJMIIETO U3  PeakTopa.
ArnmaparypHoe odopmiieHHe mporecca. TeXHOJIoTHYecKas cxema IPOU3BOJCTBA, OCHOBHBIC
MOKa3aTeNH MPOLECCa: BBIXO/ HA IPOIYILIEHHOE U Pa3I0KEHHOE ChIPHE.

22. JleruapupoBanue MUKiIorekcaHa. OcoOEHHOCTH ACTUAPUPOBAHUS O-UICHHBIX ITUKIAHOB, U UX
OTIIMYME OT JIeruapupoBanus napaduHos. [louemy npu npoBeAeHUH peaklMK B PUCYTCTBUU
metauioB Ni, Pt B mpoaykTax peakuud OTCYTCTBYIOT HHKIOTEKCEH W IHMKJIOTCKCAINCH:
TEPMOJUHAMHYECKOE M KHHETUYeCKoe 00bsicHeHue 3pdexra. MexaHu3m AeruIpupoBaHus Ha
Pt. IlpumeHneHue IErHAPOTCHU3ANMOHHOTO  KaTajiu3a IIECTUWICHHBIX I[HUKJIOB B
MIPOMBIIIIJIEHHOCTH U B TAOOPaTOPHON MPAKTHKE.

23. TeopeTrueckre OCHOBBI KaTaJimTudeckoro pudopmunra. Hasnauenue, coipbE pudopmuHra.
LleneBble TOPOAYKTHI, HX XapaKTEPUCTHKA. XHUMHU3M U TEpPMOJMHAMHUKA Mpolecca.
Karanmuzatopel pudopmuHra u MeXaHU3M HX KaTAIUTUYECKOro JedcTBUs. (OCHOBBI
ympaBJieHHs mporeccoM. [IpoMbIIIeHHbIE YCTAHOBKH KaTaTMTUIECKOTO PUPOPMUHTa

24. TlommyueHre AUBUHWIA U3 3TUIOBOTO crupTta. Llemodka ocHOBHBIX TpeBparnieHuid. [To6ounHbIe
peakuuu. JluMmuTHpyromas CcTaaus OCHOBHOW LIETIOYKM MpeBpanieHui. JleruapupoBaHue
cnupta. OCHOBHas 3aja4a XHUMTEXHOJOTHHU. TepMOJMHAMHMKA KAa4eCTBEHHOTO Ha OCHOBE
npuHuuna Jle-lllarense, konuuecTBeHHOro. KnHeTnka mpoiiecca, MyTy yYBeJIMYEHUsI CKOPOCTH
npeBpainieHus. Hackoiapko HE0OXOAMMO OYHUIIATh BO3BPATHBIN CIUPT OT BOABI, JUITHUIOBOTO
adupa U YKCYCHOTO anbjaeruaa. BeiOop peakimoHHOro yctpoiictBa. Cxema MpOM3BOACTBA.
[Tokazarenu nporecca.

25. [Ipornieccyl OKUCIEHUs. 3HAYEHHE PEaKIMil OKUCICHHS B OCHOBHOM OPraHUYeCKOM CHHTE3E.
Peaxiiuu mostHOTO M HEMOTHOTO OKHCciIeHus. Kitaccudukanus peakiuii HEMoJIHOTO OKUCIICHHUS.

26. [Tonmyuenue ¢eHoma KyMONbHBIM MeTofoM. OKucieHHe KyMoyia. MeXaHu3M peakiuu.
ABTOOKHCIIEHHE, WHUIIUUPOBAaHHOE OokucieHue. Kunernka mporecca. CrocoObl yBeNTUYeHUS
CKOpOCTH peakiuu. TpeboBaHus K YMCTOTe KymoJa. Tun anmapara Jjisl IPOBEIEHUsT peaKIuu
OKHcCIeHus1 Kymoina. KucimoTHoe paciiersieHne THAPOTEPEKUCH KyMoJia, MEXaHU3M, KHUHETHKA
peakiuu. PeaknuoHHOE  YCTpPOHCTBO, cmoco® OTBOAa TeIia W3 30HBI  PEaKIUU.
TexHomornueckass cxema TIOMy4YeHHUs areToHa U (eHoJa KyMOJBHBIM  CIIOCOOOM.
[IpenmyrecTBa nmonydeHus: GpeHoma KyMOJbHBIM METOJOM IO CPAaBHEHHUIO C CyTb(HOHATHBIM
MeToaoM. CriocoOsI momydeHus: (heHosa U uX HeJJOCTATKH.

27. IIpoueccyl dTepudukanuu, TUAPONU3A, THApATAlMH, Aeruaparanuu. llpsmas ruapaTtarus
stuieHa. Tepmoxumus. TepMoaUMHAMUKa Ka4eCTBEHHO, KOJIMYECTBEHHO. BhIpa3uth MOJIbHBIC
JI0JIA MCXOJIHBIX PEAreHTOB U NPOAYKTHI PEAKLUU Ye€Pe3 OJTHO HEU3BECTHOE X, M CBA3ATH Xp C
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naBieHueM B cucteme. Kunernka m MexaHusM peakuuu. CrocoObl YBETHYEHUS CKOPOCTH
peaknuu anmaparypHoe odopmieHue peakiuu. [IpHHIMIHANBHAs CXeMa IPOU3BOCTBA.
Otivuue B COCTaBe TEXHUYECKOro cnupra U cnupra pektudukara. CrocoObl OYUCTKU
TEXHUUYECKOT0 crnupTa. CpaBHEHNE METOJOB NPSAMOM U CEPHOKUCIOTHOM ruapaTaliiu dTUICHA.
28. CuHTe3pl W3 OKHCH YyIilepoJa W Bojopoja. HampaBineHuss peakuuu, HTPOMBIIIIEHHOE
npumeHenne. Cunte3 MeraHosa. Tepmoxumus. TepMmMoauHamuKa KauyeCTBEHHO U
KonuyecTBeHHO. Kunernka. ®dopmanbHOe ypaBHEHHME CKOPOCTH pEakLMH, CyMMapHbIN
MOPAJIOK 10 peareHTaM. VIcTuHHasg KMHETUKA B IPUCYTCTBUM Kataiu3aTopa. Jlumurupyromas
ctanua npouecca. [lyru yBenumueHus cKOpocTd peakuuu. BbiOOp peakMOHHOTo ycTpoHCTBa
U1 IIpoBesieHus peakiuu. Cxema npou3BoAcTBa. BbIxoa MeTaHoI1a Ha pa3iioKEHHOE ChIPhE.

Kpurepuu onenku (B 6amiax):

- 25-30 6ayI0B BBICTABIISIECTCS CTYIEHTY, €CIH CTYACHT JaJjl IOJIHbIE, PAa3BEPHYTHIC OTBETHI HA
BCE TEOPETHUECKUE BOIPOCHI OMIIeTa, MPOJEMOHCTPHPOBAIT 3HAHHE (DYHKIIMOHATIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX JICMEHTOB, YMEHUE MPUMEHSTh TCOPSTHUECKNE 3HAHUS TIPU BHITIOJTHECHUH
NpakTU4YecKux 3aaanuil. CTyneHT 0e3 3aTpyIHEHHI OTBETUII Ha BCE JIOTIOJTHUTEIBHBIC BOTIPOCHI.
[TpakTudeckasi 4acTh paOOTHI BBITIOJIHEHA TIOJTHOCTHIO 0€3 HETOYHOCTEH U OMIHO0K;

- 17-24 6aiioB BBICTABIISIETCS CTYIICHTY, €CJIH CTYACHT PACKPBUI B OCHOBHOM TEOPETUYECKUE
BOIIPOCHI, OJTHAKO JIOMYIIEHBI HETOYHOCTH B OTIPE/ICIICHUU OCHOBHBIX TOHATHH. [Ipn oTBeTe Ha
JOTIOJTHUTEJIBHBIC BOIIPOCHI JIOMYIIEHBI HEOOJbIINE HETOYHOCTH. [IpH BBIMIOITHEHUH TPAKTHYECKON
4acTH pabOThI JOMYIIEHBI HECYIIIECTBEHHbBIE OMIUOKH;

- 10-16 6anioB BBICTABIISIETCS CTYAEHTY, €CIIM IPU OTBETE HAa TEOPETHUECKHUE BOIPOCHI
CTYJCHTOM JIOMYIIEHO HECKOJIbKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHHH OCHOBHBIX MTOHSITHIA.
Jloruka ¥ OJHOTA OTBETA CTPAJIAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI ITPOOEIIHl B 3HAHHH OCHOBHBIX
MeTOo10B. TeopeTnyecKue BOMPOCH B IIEJIOM HU3JIOKEHBI JIOCTATOYHO, HO C MPOITYCKaMH MaTepuara.
HmeroTcst MpUHIMIHATIBHBIE OIIMOKHU B JIOTHKE MIOCTPOCHUS OTBETa Ha BONpoc. CTYIEHT HE PEeIInI
3aJ1avy WJIN TIPH PEIICHUH JOIYIIEHBI TPyOble ONMTHOKY;

- 1-10 GanyoB BBICTABISETCS CTYACHTY, €CIH OTBET Ha TEOPETUYECKUE BOIIPOCHI
CBHUJICTEILCTBYET O HEITOHUMAHHUH U KpaifHE HETIOJTHOM 3HAHUW OCHOBHBIX TTOHSTHN U METOJIOB.
OOHapy>KuBaeTCsl OTCYTCTBHE HABBIKOB IPUMEHEHUS! TEOPETHUECKUX 3HAHUM MPU BBIMOJIHEHUU
MPAKTUIECKUX 3a1aHuii. CTyJICHT He CMOT OTBETUTh HH Ha OJIMH JIOMOJIHUTEIILHBIN BOITPOC.

Bonpocsl k 1onyckam K JiabopaTopHbIM padoTaM (IpuMepbI)
JlaGopatopHas pabota Nel «I'pagyrpoBka peomeTrpar»

1. 'mapaBnuka. I'mapocratuka. [Tonsarue naBnenus. [Ipunuun cratuku. {uddepenunanbaole
ypaBHEHHUsI paBHOBecHsI Diliiepa Ha OCHOBE IPUHIINIA CTaTUKU. OCHOBHOE YpaBHEHUE THIPOCTATHKH,
(bu3n4YeCcKUil CMBICI BXOSIIUX B HETO BEIMYHUH.

2. 3akoH [Nackans. [Tpuaun coodmaronmxcs cocynoB. [Ipumenenne 3akona [lackans n
CJIEJICTBHS U3 HET'O: MAaHOMETPBI, IIbE30METPHI, BOLOMEPHBIE CTEKIA. [ mApOIpeCCHI.

3. I'mppoaunamuka. [loHATHA pacxon M CKOPOCTh ABUKEHUS KUIKOCTH, X PA3MEPHOCTb.
Juddepennunanbable ypaBHEHUS JBUKEeHUs Ditnepa. BriBoa 3akona bepHysin Ha ocHOBE
MHTErpupoBaHus AU PepeHrnaIbHbIX YpaBHEHUN qBUKeHUs Diliepa. @U3NYECKU CMBICI
BXOJAIIMX B ypaBHEHUE bepHyIu Benn4uH. Y paBHEHHE CIUIOLIHOCTH CTPYU. Y paBHeHUE bepHymn
JUISL pE€aJIbHBIX JKUJIKOCTEH.

5. PesxxuMBbl ABUKEHUS KUIAKOCTU U KpuTepuii PeitHonbaca. JlamuHapHOe ABUKEHUE KUAKOCTH.
BripaxkeHue ckopocTu Jr000ro caMONpOU3BOJIBHOTO IIPOIEcca U €ro IPUMEHEHHUE ISl pacyeTa
CKOPOCTH JIBUKE€HHUsI OTACIIBHBIX CIIOEB KUIAKOCTU. Pacnipenenenue CKOpocTe 10 CEYeHHIO ITOTOKa
IIpH JaMUHapHOM JBHKeHuu. ['paduk pacnpenenenust ckopoctel HOTOKa IpU JaMUHAPHOM U
TypOYJIEHTHOM JIBUXKEHHH, CPEIHSSI CKOPOCTh MOTOKA.
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6. I3MepeHne CKOpOCTH ABMKEHUA ITOTOKA U PACX0/a )KUIKOCTH C TOMOLIBIO
THJIPOAMHAMHUYECKUX TPYO. BpIBO ypaBHEHHS /U1 pacueTa MaKCUMAJIbHOM U CpeaHel CKOPOCTH
notoka. [IpenMyiiecTsa 1 HEAOCTATKU 3TOTO METOA OIIPENEIEHHs CKOPOCTHU TIOTOKA.

7. Turmsl cyxaroImux yCTpOUCTB: MepHas quadparma, comio, Tpyda Benrypu. Onpenenenue
Haropa J0 1 MOcJIe CY>KaOLIEro yCTpOHCTBa ¢ MOMOLIbI0 AupMaHoMeTpa. OrpeesieHue CKOpOCTH
MOTOKA C TOMOIIBIO0 MEpHOI Aradparmel. BeiBoa ypaBHEHHS U1 pacdeTa MaKCUMAaIbHON CKOPOCTH
IIOTOKA, CPEHSASA CKOPOCTh ABMKeHUs. [IpenMyinecTBa 1 HEIOCTaTKU OTAEIBHBIX CYXKAIOIIUX
YCTPOMCTB.

8. Poramerp — npuOop ¢ MOCTOSIHHBIM NE€penaaoM AaBieHus. [IpuHuun aelicTBus poramerpa,
CHJIBL, IEMCTBYIOIIME Ha MOIIABOK, YCIOBUE paBHOBecUs. M3MepeHne pacxona »UAKOCTU UK ras3a C
IIOMOLIBIO pOTaMeTpa. BiusiHue pacxona *KUAKOCTH Ha Iepenas JUHAMUYECKOT0 Haropa B
poTamerpe.

JlabopaTtopHnas padota Ne 2 «TemnoBbie poLeCCh»

1. TemmooOmen. JIBmkymias cuia TerioooMeHa. TemmneparypHblil rpagueHT. TermioBse
OaJiaHCHI.

2. OcHOBHOE ypaBHEHHUE Terutonepeaadn. dusndeckuii cMbIC o01iero kodddummenra
teronepenayn. Koadduuuent remnooraauu. Temonepenaya yepes mIOCKYI0 METAJUIMYECKYIO
CTEHKY IIPHU IIOCTOSIHHOM TEMIIEPATYPE TEIUIOHOCUTENEH. BBIBOJ ypaBHEHM, CBA3YIOLIETO
kod(urment Ternonepeaaun K ¢ koagdunmrenTaMu TeIIooTIauu oy, Olp. 3HAaYCHHE KO3 HUIIMCHTA
B YACTHBIX CIIyYasX TEIUIONEpeadn, Koraa: a) A >>ou; A >> ap; 0) A >> oy A >> o) o >> .
CpenHuii TeMIepaTypHBIA HAIOP MIPH MPSMOTOKE U IPOTHBOTOKE.

3. Tpu srneMeHTapHBIX CIIoco0a pacpOCTpaHEHUS TeIlia: TEIIONPOBOIHOCTb, KOHBEKIIHS,
TEIJIOBOE M3TYUYCHHE.

4. Harpesaromiue 1 0XJIaX/IaI0IIHE areHThl, X TEII0()U3NUecKue CBOICTBA, MPEUMYIIIECTBA U
HEJOCTaTKHU.

5. TennooOMEHHUKH, X THUIIBI, YCTPONCTBO, MPeUMYyIlecTBa U HenocTaTku. CriocoOsbl
KOMITEHCAITMH HEPAaBHOMEPHOTO PACIIUPEHHS TPYOHOTO B MEXKTPYyOHOTO MPOCTPAHCTBA
TEMI000MEHHHUKOB.

Kpurtepuu onenku (B 6a/ax):

- 3 GaJju1a BBICTABJISIETCS CTY/IEHTY, €CIIM CTYJIEHT Jjall TIOJIHbIE, Pa3BepHYThIe OTBETHI Ha BCE
TEOPETUYECKHE BOIIPOCHI, IPOJIEMOHCTPUPOBA 3HAaHHE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIeMeHTOB. CTy/ieHT 03 3aTpyIHEHHI OTBETUII Ha BCE JONOIHUTEIbHbIE
BoIpockl. [IpakTruyeckas yacTh pabOThI BHIMOIHEHA TTOJHOCTHIO 0€3 HETOUYHOCTEH 1 OITHOOK;

- 2 eclly IpY OTBETE Ha TEOPETUYECKUE BOIIPOCH! CTYAEHTOM JIOMYIIEHO HECKOIBKO
HECYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUU OCHOBHBIX MOHATUH. JIOrMKa 1 OJHOTA OTBETA CTPAJAOT
3aMEeTHBIMH U3bSHAMH. 3aMEeTHBI TPOOEIIbl B 3HAHUU OCHOBHBIX METOJI0B. TeopeTuueckre BOIpoch! B
1[EJIOM U3JI0’KEHBI JOCTaTOYHO, HO € MIPOITycKaMH Matepuaia. MIMeroTcss HenpUHUIUITHATbHbIE OITHOKHI
B JIOTHMKE IIOCTPOEHHUSI OTBETA Ha BOIIPOC.

-1 Ganna BbICTaBNISETCS CTYJEHTY, €CIIM IPU OTBETE HAa TEOPETHUECKHUE BOIPOCHI CTYIEHTOM
JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUHM OCHOBHBIX MOHATHH. Joruka u moaHoTa
OTBETa CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI TPOOEIIbI B 3HAHUM OCHOBHBIX METO/IOB.
TeopeTnueckne BONPOCH! B LEIOM H3JI0KEHBI JOCTATOYHO, HO € IIPOITycKaMH Matepuaia. Mimerorcs
MPUHLIMITHATIbHBIE OIIMOKY B JIOTHKE MOCTPOESHHS OTBETa Ha BOIIPOC.

- 0 6GaJITOB BBICTABIIETCS CTYIEHTY, €CJIM OTBET Ha TEOPETHUYECKUE BOIPOCH! CBUETEILCTBYET O
HENMOHMMAHUHU U TIOJTHOM HE3HAHUU OCHOBHBIX MOHATUN U MeToA0B. OOHApYKUBAETCS OTCYTCTBHE
HAaBBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUM MPU BHITIOJHEHUU MPAKTUUECKHUX 3a1aHUM.

TpeodoBaHusi K 0(p)OpMIICHUIO OTUYETA 0 JIaDOPATOPHOI padoTe
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JlaGopaTopHast paboTa J0JDKHA COCTOSTh M3 CICAYIONINX TJIaB:
TUTYIBHBIN JIHUCT.
Onwucanue 1ean paboThI.
[IpenocraBiieHne KPaTKUX TEOPETUIECKUX CBEICHUM.
Onucanye TEXHUYECKOTO OCHAIICHUSI U METOJIMKU MTPOBEICHUS SKCIIEPUMEHTA.
[Tonmy4yeHHbIe B X0€ MPOBEICHUS SKCIIEPUMEHTA PE3yIbTATHI.
AHanu3 JaHHBIX, TOJYYEHHBIX B X0/1€ TPOBEICHUS KCIIEPUMEHTA.
[TonBenenue UToros, HopMyIUpOBKa BHIBOIOB

NookrwnpE

Kpurepuu ouenku (B 6anax)

- 0 6ayJIOB BBICTABIISIETCS CTYJICHTY, €CIIH CTYJICHT HE MPEACTaBII 0()OPMIICHHBIH OTYET O
naboparopHoit padore;

- 1 Gayu1 BBICTABISCTCS CTYACHTY, €CITU CTYIIEHT JIOIYCTHJI OIMOKU B 0(OPMIICHHH OTUYETA O
nabopaTtopHoO# paboTe U B pacuérax,

- 2 GaJu1a BBICTABJISIETCS] CTY/ICHTY, €CIIH CTYJIEHT O(OPMIUT OTYET 110 OpPME U HE JOMYIICHO
oLIMOOK B pacuérax U COEPKAHUH;

Ilpumepovt mecmoewvix 3a0anuii

TecToBbI€ 3a1aHUS IO TUCHUIUIMHE « XUMUYECKAs TEXHOIOTHS»
HanpasieHue 04.03.01 - Xumus

JUIS CTYJIEHTOB 3 Kypca XMMHUYECKOTo (akyypreTa (5 cemectp)
cocraBurens: no1. kapeapst BMC u OXT bazynosa M.B.

AF

lim(
29. B ruapaBiuke mpeen OTHOIICHUS AS
a) TUJIPOCTAaTUYECKUM JaBJICHHUEM B TOUKE;

0) cuJI0# THUIPOCTATUYECKOTO JIABJICHUS,
B) JIBUKYILEH CUIION THIPOMEXaHMUYECKUX MPOLIECCOB;
T') CUJIOHN TSKECTH.

jHpI/I AS —0 Ha3bIBaeTCA

P
z+— = const
30. B oCHOBHOM ypaBHEHHUH TUAPOCTATUKHI v CHUMBOJIOM Z 0003HaUYaeTCs:
a) IMHAMHUYECKOE JIaBJICHHE,
0) TMHAMHYECKUIA HaTop,
B) MbE30METPUUECKOE JaBJICHUE,
T') Ibe30MEeTPUUECKUN HATIOoP,
1) HUBEJIMPHBIN HAMop

3. Beixon mpoaykra — 370. ..

a) OTHOILIEHHE PeaIbHO MOTYYEHHOTO KOJIMYECTBA MPOIYKTa K MAKCUMaJIbHO BO3MOYKHOMY €ro
KOJIMYCCTBY, KOTOPOEC MOI'JIO OBl OBITH IMOJIYYCHO ITPU AaHHBIX YCIOBUAX OCYIICCTBIICHUA XUMHYECKOH
peakuuu;

0) 07151 UICXOAHOI'0 PeareHTa, UCIOJIb30BaHHOTO Ha XMMHUYECKYIO PEAKIIHIO;

B) OTHOILIEHNE KOJINYECTBA UCXOIHOTO PEAreHTa, pacXoyeMOro Ha LIEJIEBYIO PEaKIIHI0, K
o01IeMy KOJIMYECTBY UCXOJHOTO peareHTa, MomIeIIIero Ha BCe peakiiy (1 eJIeBYI0 U ITOOOYHBIE);

I') KOJINYECTBO MPOYKTA, MOJyYEHHOE B €JMHUILY BPEMEHHU.

Kpurepun onenkn (B 6aj1ax) TecToB

- 0 6ayITOB BBICTABIISIETCS CTYIEHTY, €CITH KOJIHUYECTBO MPABMIIBHBIX 0TBETOB 0 %0;

- 3 GaJu1a BBICTABJISIETCS CTY/ICHTY, €CIIM KOJIMUYECTBO MPaBUIIbHBIX 0TBETOB 30 %;

- 5 6aJITOB BBICTABIISICTCS CTYIEHTY €CIIM KOJMYECTBO MPaBMIIBHBIX 0TBETOB 40 %;

- 10 6anoB BBICTABISAETCA CTYACHTY, €CIIU KOJMYECTBO MPaBUIbHBIX 0TBETOB 60 %;

- 15 GamnoB BBICTABIISIETCS CTYJEHTY, €CITU KOJIMYEeCTBO NMpaBWiIbHBIX 0TBETOB 80 - 100%);
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5. YueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 0O0ecneYeHrue TUCIHILIMHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPATyPbl, HEOOXOAMMOM 115
OCBOCHHS THCHUILINHBI

OcHoBHas nUTEepaTypa:

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

bamkupckuii  rocymapcTBEHHBIH — yHUBepcuTeT. —  Yoa: PULl  bamlVy,  2009-.
Y. 2 . Ou3UK0o-XMMHUYECKHE 3aKOHOMEPHOCTH B XUMHMUYECKOW TEXHOJIOTMH [DJIEKTPOHHBINH pecypc],
2012. — DIIEKTPOH. BepcHUs ned. MyOJIUKaIUH.

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

baszynoBa, Mapuna BukTopoBHa. XuMuueckas TexHOJOrus: ydeO. mocobwe / M. B. basyHosa;
Bamkupckuii rocynapctBeHHbld yHUBepcuter. — Ya: PULL bamlV, 2009-Y. 3 : Baxueiimue
MPOM3BOJCTBA [DnekTpoHHBIM pecype], 2013. — DnekTpoH. BepcHsl med. MyOJuKaluu. ——
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHMYECKOW TEXHOJOTUM : [y4yeOd. Ui XHUM.-TeXHOJI. cmell. By3oB]| / mox pex. WM. IL
MyxnenoBa .— / U3x. 4-e, mepepab. u norn. — M. : Beicmas mkomna, 1991 .— 463 c. (58 7k3)
basynoBa, Mapuna BuktopoBHa. Xumuueckas TexHoiorus : yued. mocodue / M. B. ba3ynoga ;

baml'V .— V¢a : PULl baml'yY, 2009-.4. 1: IIpoueccsl u anmaparbl XMMAYECKOH TEXHOJIOTHH .—
2009 .— 96 c. (71 3x3)

JlomoJiHUTeIbHAS JINTEepaTypa:
OCHOBBI XMMHYECKOW TEXHOJIOTMH : [yd4e0. Uil XUM.-TeXHOJ. cmen. By3oB]| / mom pen. W. II.
MyxnenoBa .— / U3x. 4-e, nepepad. u non. — M. : Beicmas mkomna, 1991 .— 463 c. (58 7k3)
2. [Ipumepsl 1 3a1a4M 1O TeruioMaccooOMeny: yueonuk / mon pea. B. C. Jlorunosa - CII6.: JlaHb,
2011 - 256 c.

Ilepeyenb MeTOANYECKUX YKA3AHUI /IS CAMOCTOSITEJILHOW PadoThI CTY/IEHTOB
1) Meronnyeckue yka3aHMs 10 BBIIOJIHEHUIO JIAOOPATOPHBIX paboT 1o Kypey «OOmas XumMuuecKas
TexHoJorus, 4.1»: «MaccooOMeHHbIE Tpo1iecChl: abcopOLHs»
2) Meroanyeckue yka3zaHHs 110 BBIIOJIHEHUIO JJaOOPaTOPHBIX paboT 1o Kypcy «O0mas XxuMuyeckast
TexHoyorus»: «Boma B xumudeckoit mpoMeiiuieHHOCTH (2005 1.).
3) Meroanueckue ykazaHusi mo Kypcy «OOmas xumuueckas TexHosorus»: «OCHOBHas 3ajaya
xuMudeckon Texromorun» (2005 r.)
4) Metoauueckue yka3aHus 1o Kypcy «OOmias xumudeckas TeXHOJIOTHs»: «ChIpbE€ B XUMHUECKON
texHosorum» (2006 r.)
5) Meroauueckue ykazaHus MO Kypcy «OOmas xumuuyeckas TexXHoJorus»: «JlabopaTtopHblit
MPAKTUKYM IO 00IIeH XUMUYECKON TEXHOJOTHHU: COICp)KAaHNE U TIOPAJIOK TTpoBeaeHus.» (2006 r.)
6) Metoauueckue ykazaHus 1o kypcy «OOmas Xxumuueckass TexXHojorus, 4.1»: «MaccooOMeHHbIe
npoueccel: pektupukanus.» (2007 r.)
7) 8) Meroanyeckue ykazaHus mo kypcy «OOmas xuMudeckas TexHoiorus, 4d.1»: «['paxynpoBka
peometpa» (2007 r.).
9) Meroauueckue ykazaHus 1Mo Kypcy «OOmas xumudeckas TexHoiorus, 4.1»  «TemnoBble
mporecce» (2007 1.).
12) l'unpoanHamMuKa peabHBIX KUAKOCTeH» (yueOHO-MeToIuuecKas pa3paboTka) Ypa: PUO
baml'V. 2007.
13) Hed1b. OcHOBEI epBuuHON HedTenepepadoTku (yueOHO-MeToanYecKas pazpaboTka) Yda:
PUIL] bamry, 2009
14) Karanutuueckuii pudopmMuHr. (yueOHo-mMeroauueckas papaborka) ¥Ya: PULL bamry, 2011
15) IIpousBoacTBo OyraaueHa-1, 3 karamutudeckuM paciieruiearem 3tadoina (mo C.B. JlebeneBy)
(yuebHO-MeTonueckas pa3padorka) Yda: PULL bamry, 2011

Cnucok cokpameHui
JIk — nexuun, JI6 — maGoparopusie 3ausaTus, Cp — camocTosiTeIbHas pabora cTyneHTos, Kir -
KOJJIOKBUYM
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5.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT» N
NPOrpaMMHOI0 odecrnevyeHunsl, He0OXOAUMBIX A1 OCBOCHHS AU CHUIITUHBI

1. DnexkrponHnas oubmuoreunas cucrema «9b baml 'V - https://elib.bashedu.ru/

2. DnexktpoHHas OuOnMOoTeyHass cuUCTeMa «YHHBEpPCUTETCKass  OubOImoreka
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CUCTeMa u3aaTeabcTBa «Jlanby - hitps://e.lanbook.com/
4. DnexkTpoHHbIi Katanor bubanoreku baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanpHas baszpl manneix EastView (ZoCTynm K 3J€KTPOHHBIM HAaydHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snexkrponnas Oubnmoreka - elibrary.ru (JOCTyn K 3J€KTPOHHBIM HaYYHBIM JKypHaJIaM) -
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 .
Jlunensun G6eccpodHbIe

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. JIunen3uu 6eccpodnbie
9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema nenrpanuzoBanHoro tectupoBanust baml'y (Moodle). YauBepcanbHas oOmecTBeHHas

OHJIAWH» -

mmnen3us GNU

6. MaTepuajnbHoO-TexHHYecKas 6a3a, He00OX0AMMAs IJIs1 OCYLIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JUCHMUILINHE

HaumenoBanue
crenuaJIbHBIX

Ocnamenﬂocn, cnenraJbHbIX OMeIleHuil
M OMeNIeHHI 1JI CAMOCTOATEIbHOM

IlepeyeHb JTUNEH3HOHHOTO
NMPOrpaMMHOro odecneyeHms.

ToMeIeHHil u padoThI PexBU3NTHI NOATBEPIKIAIOIIETO
ToMeIeHuit 115 AOKYMeEHTa
CaMOCTOSITEIbHOM
padoThI

1. yueOHas ayauTopus Aynautopus Ne 405 1. Windows 8 Russian. Windows
IS npoBeneHus | YueOHas MeO0elb, y4eOHO-HAT IS THBIC Professional 8 Russian Upgrade. Jlorosop
3aHATHH  JIEKHHOHHOTO |IT0COOMS, JOCKa,HOYTOYK,MyJIbTHMEANA- Ne 104 or 17.06.2013 r. Jluuensuu
THIA: npoekrop Mitsubishi XD3200U, skpan c¢ OeccpovHEIe
ayJuTOpHs Ne 405 |anextpornpuBogoM  300*400cm  Spectra | 2. Microsoft Office Standard 2013 Russian.
(xumpax kopmyc), | Classic. Horoop Ne 114 or 12.11.2014 .
ayIuTopus Ne 311 Ayautopus Ne 311 Jlunensun 6eccpoyHbie
(xumdak Kopryc), | YueGHast MebeTb, y4eOHO-HAar I THbIe 3. Cuctema LEHTPAIN30BAHHOTO
ayIuTopus Ne 310 | mocobwus, JIOCKa, HOYTOYK,IPOEKTOD TECTUPOBAHUS baml'y (Moodle).
(xumdpak kopmyc), | Mitsubishi XD 600U, 9KpaH ¢ | YHuBepcanpHas 0OIIeCTBEHHAs JHIECH3US
ayIUTOPUs Ne 305 |amexrponpusomom Projecta 183*240cm Matte GNU

(xumdak kopmyc).

white.

4. Linux OpenSUSE 12.3 (x84 _64) GNU

2. yd4eOHasi ayauTopus Aynutopus Ne 310 General Public License
IS npoBeneHusi | YueOHas MeO0elb, y4eOHO-HAT IS THBIE
3aHATHH CEMHHAPCKOro |IMOcoOMs, JOCKa, HOYTOYK,MyJIbTHMeIua-

Tuna: naboparopust  Ne
121 (xumdax Kopmyc),

mpoektop  Mitsubishi EW230ST,
Hactenubli Classic Norma 244*183.

9KpaH

nmaboparopust  Ne 407 Aynuropus Ne 305
(xumak KopItyc), VYuebnast Meberb, y4eOHO-HAaTJIS THbIC
naboparopuss  Ne 412 |mocobust, Jocka, HOYTOYK,MyJbTHMeana-

(xumdaxk koprmyc).
3. yuyeOHasi ayauTOpusA

mpoektop Mitsubishi EW230ST,
nactennbii Classic Norma 244*183.

9KpaH

st NpoBeACHUs JlaGoparopus Ne 121
rpyNnmnoBbIX u | YueOHas MeOels, yueOHO-Har IS AHbIE
WHANBHIY ATBHBIX nocodus, HabOp XHMMHYECKOH  TOCYABI,
KOHCYJIbTALMIA: koMmuiekT Mebenn BHP, akBamuctmimsaTop,
ayIUTOpUs Ne 405 | nocka aymuropnas 1A (32)3, nocka
(xumdax Kopmyc), |kiaccHas/2002r, Mukpockom, Hacoc, PMC
ayUTOpUs Ne 311 | "Monomerpus", wWH)OpMALMOHHBIA CTEHI,
(xumdax Kopmyc), |Bu3kozumeTp d=0,54 (10 mT.), BH3KO3UMETP
ayIUTOPHS Ne 310 |d=1,16 (5 mT.), mepuoauyeckas cHcTema
(xumdax Koprryc), | Menneneesa (2mit.), ctoa 2-X TymO., CTOJ 2-X
aAyIUTOPHUS Ne 305 | Tym6.,moacraBka-kadeapa.

(xumak kopmyc).

JlaGopaTopust Ne 407
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4. yuyeOHasi ayauTOpHUs
IJISl TEKYIIEro KOHTPOJISI

H MPOMEKyTOYHOH
aTTecTallMU: aAyAUTOPUS
Ne 405 (xumdak kopryc),
ayIUTOpUs Ne 311
(xuMcax KOpIyc),
ayIuTopus Ne 310
(xumdax KOpIIyC),
ayIuTopus Ne 305
(xumdak Kopmyc).

5. noMeneHus I
CaMOCTOSITEILHOM
padoThI:

yuTaidbHeIi 3am Ne 1
(TaBHBIH Kopmyc),
yuTanbHBIH 3am No 2
(dbm3mar KopIyc-
y4eOHOe),  YMTANbHBIN
3ai Ne 5
(TyMaHUTapHBII

KOPIIYC), YUTAIBHBIN 3al
Ne 6 (yueOHbIit KOpIyC),
YUTAJIBHBIM 3am Ne 7
(TymMaHUTapHBII

Kopmyc), Jaboparopus
Ne 206 (xumdaxk
Kopmyc), Jaboparopus
Ne 209 (xumdak
KOPIYC),1abopaTopust

Ne 419 (xumpax
KOpITyC).

6. moMelIeHne IS
XpaHeHust "
NpopuIaAKTHYECKOT O
00CTy:KUBAHUS
y4yeOHOro
000py0BaHuUsI:
naboparopust  Ne
(xumdak kopmyc).

013

Y4ebOHas Mmebelb, yaeOHO-HATTIS THBIE
mocoOus1, HAOOP XUMHYCCKOH MOCY/IBI,
mpubOp, yCTaHOBKA.
Jla6opatopus Ne 412
YueOHas MeOesb, yueOHO-HATIISTHBIC
mocoOus1, HAOOP XUMHUICCKOH MOCY/IBI,
ra3oMeTp
YuraabHbli 3a Ne 1
Hayunerit w yueOHBI (oHA, HaydHAd
nepuonuka, I[IK (mMomobmok) - 3 T,
HeorpanmueHHBIH moctynm k OBC wm BJ;
KOJMYECTBO ITOCATOYHBIX MECT — /6.
YuranbHbli 321 Ne2
Hayunblii w y4eOHbI QoHA, HaydHas
MEepUOINKa, IIK (MOHOOJIOK),
MOJKJIFOUCHHBIX K cet WMHTepHeT, — § mit.,
HeorpanuueHHsl! npoctyn k OBC u B
KOJIMYECTBO MOCAA0YHBIX MecT — 50.
YuranabHbli 37 Ne 5§
Hayunprit w yueOHBIE (oHA, Hay4yHas
nepuonuka, IIK (MonoOmok) - 3 mT,
HeorpanuueHHbld goctyn k ObC u BJ;
KOJIMYECTBO MOCATOYHBIX MecT — 27.
YuraabHbli 37 Ne 6
Hayunblii u yueOHBIH QoHH, Hay4yHas
nepuonuka, IIK (Monobmox) - 6 mT,
HeorpannueHHslii goctyn k ObC u BJ;
KOJIMYECTBO Mocao4yHbix MecT — 30.
YuranabHblii 3270 Ne 7
Hayunblii u yueOHBIH QoHH, Hay4yHas
nepuonuka, IIK (MoHOOmOK) - 5 mT,
HeorpanuueHHbeld goctyn k ObC u BJ;
KOJIMYECTBO MOCaTOYHEIX MecT — 18.
JlaGopaTopust Ne 206
VYyeOnas MeO0elb, y4eOHO-HAT IS THEIC
mocobus, Mellajka Mar"guTHas EcoStir
(1.51,300-200000/MuH,miathopma
nuam. 120mm,6e3 Harpesa), Melianka
marautHas [12-6110 (mo 11, ¢ mogmorp.
120C), memanka marautHas [19-6110 (mo
1, ¢ momorp. 120C), Memanka MarHUTHas
[12-6110 (mo 1, ¢ momorp. 120C), menranmka
MarHutHas c¢ nogorpesoM [I12-6110M,
MeIlalKa MarHuTHas ¢ TmogorpeBoM I[13-
6110M, MukpockoIr, MHOTO(yHKIIMOHATBHOE
ycrpoticteo KyoceraFS-1030MFP, royTOyK

HPPavilion, npoexkrop  BenQMP612C,
HoyTOyk HP 6820sT2370 17 WXGA,
MOHHTOP 19" Samsung

931BWSFVTFT cucremuniii 6ok IntelCore
B Komiuiekte, mamsath NransTS 4G, cryn
NCO/yepn/ (6mr.), HOoyrOyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIFi/Win7BASIC.
Jla6opatopus Ne 209

VYuebnas MeOeb, y4eOHO-HAT IS THEIC
MoCo0wUs, KOMITBIOTEP B COCTaBE: CUCTEMHBIH
6mok DEPO 460MD/3-540/T500G/DVD-

RW, MOHHTOD 20" Samsung,
MHOTO()YHKIIHOHAJIBHOE YCTPOICTBO
(npuntep/xonup/ckanep) FS-1030 MFR,

MIPHUHTEP JIa3epPHBI MOHOXPOMHBIN Samsung
ML-3310D, Opudunr mnpucraBka, Kpecio
«[Ipectmx», TymMO04YKa MOOWIIbHAS, CTYI
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"TIpecTmx", CTOJI TIMCHM., CTOJ MUCHM., CTYII
HCO

JlaGopaTopus Ne 419
Vuebuas MeO0elb, yueOHO-HAT IS HBIC
rmocoowus, MHOTO()YHKITHOHAITLHOE

ycrpoiicteo HP  Laser, muanmerHsii
xomnbioTep Apple iPad 64 GB Wi-Fi +3G
Yepnpiit  A4-1.00ITm,64IB ¢ deximowm,
KOIIMPOBAaJIbHBIA anmapaTr, KONHUPOBAJIbHBIN
ammapar
JlaGopaTopus Ne 013

Kommaekr mebemn BHP, Becsr GR-120
(120r*0,1mMr)  BHyTp.  KaiguOpoBKa, C

MIOBEPKOI, HeHTpudyra OITH-8,
MHOTO()YHKIIMOHAJIBHOE YCTPOMCTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, snekTporuiuTka

MHUHOBPHAYKH POCCUHA

IIpniaoxenne Ne 1

OEJAEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA3OBATEJIbBHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA3OBAHMUA

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

¢opma odyuenus

«BAIIKUPCKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET»

AUCHMIUIMHBI _XMMHYECKasi TEXHOJIOTHS HA 6 cemecTp
(HAaMMeHOBaHUE U CHUIJIMHBI)

‘ Bun paboter

‘ O0bem 1M CUMIIIMHBI
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O6mas TpynoemkocTs aucturuinabl (3ET / gacoB)

6/216

Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpenoaaBaTesiem: 97,2
JIEKIANA 16
NPaKTUIECKUX/ CEMUHAPCKUX

1a060paTOPHBIX 80
npyrux (TpynmoBasi, HHIUBUIYaJIbHast KOHCYJIBTAIIUS U UHBIC BUIBI

y4eOHOI eI TeTbHOCTH, IPEAyCMaTpUBAIOIINEe paboTy 00yJaroImuXcs ¢
npenogasarenem) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYIO paboTy oOyuaromuxcs (CP) 66
Y4eOHBIX 9acOB Ha MOJATOTOBKY K

sK3ameny/3auety/mud depenmpoannomy 3auery (Konrpoin) 52,8

®opma(bl) KOHTPOJISA:
IK3aMeH 6 cemecTp
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OcHOBHas

u ®opma
dopMa H3y4YEHUS MATEPUAJIOB: JICKIHUH, | JTOMOJIHHT TEKYIIEro
MPAKTUYECKUE  3aHITHS,  CEMUHAPCKHE | ebHas KOHTPOJISI
Ne 3aHATHS, nabopaTopHbIS paboThL, | nHTEpa- 3aanus 1o yCIIEBaCMOCTH
/11 Tewma u conepxanue camMoCTOsITeNIbHAs PadoTa W TPYIOEMKOCTh Typa, CaMOCTOSITENIbHON | (KOJJTOKBUYMBI
(B yacax) peKkoMeH1 | paboTe CTYJIEHTOB | , KOHTPOJIbHBIC
yemasi paboTHI,
CTYJCHTaM KOMITHIOTEPHBI
Bcero |JIK | [IP/CE | JIP cpc | (nomepa ¢ TeCTHl H T.1L)
U3 CIIHCKA)
M
Pasnen |. Teopernueckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 1.1. TeopeTudyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Beenenune. Pomp uw  macmraObl
WCIIOJIb30BAHUST XHMHUYECKHUX TIPOIIECCOB B
pa3nuuHbIX ~ cdepax  MaTepUaITHLHOTO
MPOU3BOJCTBA. CripbeBas u
1 SHEpreThyecKas baza XMMHYECKHX | ,, 2 J 1-4, 8, | Meronu- TecT
MPOU3BOJCTB.  TEHAEGHLUHUH  pa3BUTHUS 14, 20 yka 4
TexHoc(epsl M BO3pacTarollee 3HAYCHHE
mpoOyieM pecypco- U dHeprocOepexeHusl,
obecrieueHrss 0€30MaCHOCTH XHUMHYECKUX
MIPOM3BOJCTB,  3AIMTBl  OKpYKarolen
CpeIIbl.
Tema 1. 2. Boga B XuMHYeCKOMH
NPOMBIILIEHHOCTH
OCHOBHBIE HAaIpPABJICHUSA J 4, 8, | Meroau-
2 .| 2 2 TECT
HCIIOJIL30BaHUS BOALI B XHUMHYECKOH 14, 20 uKH 2, 7
MPOMBIIIIJICHHOCTH. PanmonansHoe
WCIIOJIb30BAHNE BOJHBIX pPECYpCOB B
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XMMHYECKON TPOMBIIUICHHOCTH.  Buabl
npupoaHbeix Box. Ilokasarenu kadectBa
Boanl. JKECTKOCTL BOALI M METOABI €6
yMeHbllleHus. MoHOOOMeHHass OdYHCTKa
BOJibl. [IpombIliieHHast BOJIONIOATOTOBKA.

Tema 1.3. Crpykrypa XMMHKO-
TeXHOJIOTH4eCKUX CHCTeM.
XUMHUYECKOE MPOU3BOJICTBO KaK CIIOKHAS
cucreMa. OCHOBHBIE 3Tallbl CO3/aHUs
XUMHUKO-TexHonorndeckux cuctem (XTC);
MIPUHLIMIIBI u oOuias CTpaTerus
cucteMHoro  mnonxoma.  CTpykTypHas
uepapxusi  TEXHOJIOTUYECKUX  CHCTEM:
MOJIEKYJISIPHBIE MPOLIECCHI —
MaKpOKHMHETHKA — anmnaparsl —
MIPOU3BOJICTBA — TIJI0O0ATbHBIE MPOOIEMBI
pa3BUTHS TEXHOC(EPHI.

J 1-4, 13,
14, 20

Jomycku K
J1a00paTOPHBIM
paboram

Tema 1.4. OcHOBHBIE NOKa3aTeln
XHMHUKO-TEXHOJIOTHYECKOI0  mpouecca
Krnaccudukanus nporeccoB XHMHUYECKOH
TEXHOJIOTHH. dyHnaMeHTaIbHbIE
KpUTEpUHU 3¢ (HEeKTUBHOCTH
UCIIOJIb30BAaHUS CBIPbS U DHEPIOPECYPCOB
B XTII. Iloka3aTenu pacxona pazIn4yHBIX
BUJIOB CBIpbsl; OTHOCHUTEIBHBIM BBIXOJ
nponykra. KpuTepum  MHTEHCUBHOCTH
XTII. IloHATHsA: CTENEHb NPEBPALLEHHUS,
KOHBEPCHSI, CEJIEKTUBHOCTb.
[Ipon3BOAUTENBHOCTS U HHTEHCUBHOCTb.

J 1-4, 13,
14

Metoanuka 3

Homycku K
1a060paTOpPHBIM
pabotam

Tema 1.5. I'mapocraTuka
I'mppaBnuka. I'mapocraruka. IlonsTme

J 5,6,7,
11,12

Mertonnuka
-

Jomycku K
71a00paTOPHBIM
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napienusi. [lpunoun cratuku. BeiBog
mdQepeHIranbHbIX ypaBHEHUI
paBHOBecHsl Diliepa Ha OCHOBE MPHUHIUIA
CTaTHKHU. OcHoBHOE YpaBHEHUE
TUJIPOCTATUKH, busnyeckuii  cMbICI
BXOJISIIIIMX B HETO BEJIMYKH.

3akoH ITackamns. [Tpuniun
cooOmraromuxcsi  cocynoB. [Ipumenenue
3akoHa [lackans W cCleICTBUSL U3 HEroO:
MaHOMETpBI, IbE30METPHI, BOJOMEPHBIE
crékna. ['maponpeccsl.

pabotam

Tema 1.6. I'mppoaunamuka.
[ToHsATHS pacxol U CKOPOCTh IBUKECHHUS
KHUJIKOCTH, nux Pa3MepHOCTb.
Huddepennnanpubie ypaBHEHUS
IBYOKEHMsI DHilepa, UX BBIBOJ Ha OCHOBE
NpUHLMIIA JWHAMUKU. BbiBox 3akoHa
bepHyuin Ha OCHOBE MHTEIPUPOBAHMUS
g depeHInaIbHbIX YpaBHEHUH
NBUWKeHUs Ounepa. dusnyeckuil cmbich
BXOIALIMX B  ypaBHeHue bepHymim
BEJIMYMH. Y PaBHEHHE CIUIOIIHOCTH CTPYH.

Pexxumbl  1BUKEHUS KUJIKOCTH H
kputepuii  PeliHonbiaca.  JlamuHapHOe
JIBUKEHHE KHUJIKOCTH. Beipaxenue
CKOpPOCTH JIFOOOr0  caMOIIPOU3BOJIBHOTO
rporecca U ero NpuMeHEHue JUIsl pacyera
CKOPOCTH [JIBUXKEHHUSI OTACIBHBIX CIIOEB
XKUIKOCTU. Pacnpenenenue ckopocren o
CEUEHUI0O TIOTOKa IpU  JIAMUHAPHOM
IBUKEHMH.  ['papuk  pacnpeneneHus
CKOpOCTEM IOTOKA NpPH JAaMHHAPHOM U
TypOyJE€HTHOM  JBUXXEHHH,  CPEIHSS
CKOPOCTH IIOTOKA.

M3mepeHre CKOpOCTH  JBHIKEHUS

J 5,6,7,
11,12

Mertoanuku
7.8

Homycku

1a00paTOPHBIM

pabotam

K
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MOTOKA U pacxoja >KUIKOCTU C MOMOIIBIO
TUAPOANHAMUYECKUX TPYO.

Tumnsl CyXamnmx YCTPOMCTB:
MepHas  jauadparma, comio, Tpybda
Bentypu. Onpenenenne Hamopa 10 H
[ocjie  CYXarollero  ycTpoiictBa ¢
nomouipio Audmanomerpa. OnpeneneHue
CKOPOCTH IIOTOKa C IIOMOILIBIO MEpPHOU
nuadparmel.

Jlabopatopnast  pabora Ne I:
I'panynpoBka peomeTpa

24

24

Jq1

Meromuuku 7,8

OdopmieH.
OTYET 1o
J1a00paTOPH.
pabote

Tema 1.7. TemsoBble mnpoueccol.
TemnooomeH. JBroKymas cuia
terioooMeHa. TemmepaTypHbIN TpagucHT.
TemnnoBele  OanaHChI. OcHoBHOE
ypaBHeHue Tteruionepenadn. dusndeckuii
CMBICIT o01ero Kod(urmenta
TerIonepe1ayu. Koaddurment
TerooTAayn.  Teronepenaya  yepes
IJIOCKYI0 METAJNIMYECKYI0 CTE€HKY MpH
MOCTOSTHHOM TEMITIEPATYpE
TEIJIOHOCUTEIIEH. Cpennnii
TEMIIEpATypHBIA HAMOp MPU TPSIMOTOKE U
IIPOTUBOTOKE. Tpu AJIeMEHTapHbBIX
criocoba pacnpocTpaHeHus Teria:
TEIIONPOBOJHOCTh, KOHBEKLUS, TEIIOBOE
U3ITy4yeHue.

Amnmaparypa Ans  TeriooOMeHa.
HarpeBatomue 1 oxJaxaaroliue areHThl,
ux Termodunyeckue CBOIICTBa.
TennooOMeHHUKH, UX THUIBI, YCTPOICTBO,
npeumyniectBa U HenoctaTku. CrocoObl
KOMIIEHCAINH HEPABHOMEPHOT'O

10

Jd 5,6,7,
11,12

Meroanuka 9

Jomycku K
1a00paTOPHBIM
pa0oTtam, TecT

41



pacIMpeHus TpyOHOTO M MEXKTPYOHOTO
MIPOCTPAHCTBA TEIJIOOOMEHHHUKOB.

OdopmieH.
JlaGopaTopHas pabota Ne 2: OTUéT o
DKcIeprMEHTaIbHOE ompenenenue | 12 12 Jq1 Meroanuka 9 nabopaTopH.
kod(duimenTa Temionepeaaun pabore

Tema 1.8. MaccooOmeHHBbIE
npoueccbl. MaccoOOMEHHbBIE TPOLIECCHI,
BH/IbI MIPOLIECCOB Macconepeayu.
[IpaBuno ¢a3. Da3oBoe paBHOBECHE.
Jluaust  paBHOBecusa.  MarepuanbHbIN
Oamanc. Pabouas nuams. Hampasienue
Macconepeaayu. JBrxymias cuia
Macconepenadn, CpeHss ABUXKYIIas cuia
Macconepenauu. llonstue Teoperuyeckoin
TapelKy, OnpeeIcHue yucia
TEOPETUYECKHX CTYyNeHeW TrpaduuyecKkuM
METOA0M.

Ileperonka xuakocreu. IIpocras
neperonka, omnpexaenenue. Ileperonka J 1,5, 6, | Meroguku
OuHapHOU cMecH Ha JarpaMme: 7,11, 12 6,1,7
«TeMIeparypa - COCTaB Ilapa — COCTaB —
KUIKOCTU» W Ha JAUarpaMMe: «COCTaB
KUIKOCTH - cOCTaB mapa». PaBHoBecue
Mexnay dasamu. Hemoctatku mpocToit
neperoHku. lleperonka moj Bakyymowm, ¢
BOJSHBIM TMapoOM, C HWHEPTHBIM Tra3oM,
KaKHe yCIIOBHUS IIPY TOM MU3MEHSFOTCS.

Pexktudukamus, €€  CyIIHOCTb.
CxomctBa ® pa3nmuuus € IPOCTOM
neperonkoil. [lpuHnunuaneHas cxema
YCTAaHOBKH PEKTHU(UKALNN HETPEPHIBHOTO
JNEUCTBUA. MarepuanbHbli OanaHc
KOJIOHHBI ~ PeKTH(GUKAIMA W BBIBOJ

Homycku K
1a00paTOPHBIM
paboTtam, TecT




ypaBHEHHUS paboveil TUHUU YKPEIUISIomen
M UCYEPNBIBAIOIIEH YacTH  KOJOHHBI
HenpepbiBHOrO  neiicteus. IlocTpoeHue
pabouux JMHHUIA Ha JOUarpaMMe «y-x» U
HaxXOoXJICHHE  4YHuCla  TEOPETUYECKHUX
TapejaoK KOJIOHHBI. drermMoBoe YHCIIO.
Pacuer MuHMManbHOro u  pabouero
(herMoBoOro ymucIa.

[Tepuonnueckas peKTHQUKALIHS.
Pexxumbl  pa®OTBI  KOJNOHHBI: a) TIpHU
MMOCTOSTHHOM (piierMOBOM  4mciie; 0) mpu
MIOCTOSTHHOM COCTaBE TUCTHIUIATA.

YCTpOUCTBO  pa3IMYHBIX  THUIIOB
KOJIOHH:  HACa/IOYHBIX,  Tapelb4aThIX
(cuT4aTOro, KOJMAuyKOBOIO M KJIAIaHHOTO
tuna). [lpenMymecTBa W HEIOCTATKU
Pa3IUYHBIX THUIIOB KOJIOHH.

OcHoBBI pexTudukanuu
MHOT'OKOMIIOHEHTHBIX CMeceH.

AbGcopbuus. PaBHOBecue npu
abcopbuuu.  MarepuanbHblii  GanaHc
rpoiiecca abcopOIum. CxopocTh
abcopOuuu. Cas13b KodppunreHTa
Maccorepeayd ¢ Ko3(ppuIueHTaMu
MaccooTAauu. YCTPOWMCTBO pPa3iIU4HBIX
TUNIOB ~ aOcopOepoB:  MOBEPXHOCTHBHIE,
IUICHOYHBIC, HACaJI0OuHBIC, TapebyuaThle,
pacrbUIMBaIOIINE.

OOnacTi TPUMEHEHUS Pa3IUYHBIX
METOIOB pa3JIeIeHUs] cMeceil BEeLeCTB.

12

JIaGoparopHas pabota Ne 3:

Ormpenenenre  3(deKTHBHOCTH }mﬁonﬁ

KOJIOHHBI PeKTH(DUKAI N
MEePUOINYECKOTO JEUCTBUS

12

12

Jq1

MeTtoamuka 6

Odopmuiten.
OTYET
1ab0paTOpH.
pabote

o
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13

Jlaboparopuass pabora Ne 4: Anamms
ra3oBOi CMECH Ha XHMHYECKOM PYYHOM
ra3oaHajin3aTope

12

12

Jd1

Metoagnuka 1

OdopmiteH.
OTYET 10
71a00paTOPH.
pabote

Pa3zgen 11, POu3uKo-XuMHYECKHE
3aKOHOMEPHOCTH B XHMHYeCKOii
TEXHOJIOTHH

14

Tema 2.1. Pu3uKo-XMMHYECKHE
3aKOHOMEPHOCTH B XUMHUYECKOH
TeXHOJIOT UM

10

J14,5-20

Jd7

Honycku K
1a00paTOpPHBIM
pabotam

15

Tema 2.2. XuMHYeCKHE pPeaKTOPBI.
OCHOBHbBIE TUIIBI XUMUYECKHUX PEAKTOPOB;
OCHOBHBIE TPeOOBAHUS, MPEABSIBISIEMBIC K
HUM, TpUMEpPbl HX HCIOJIB30BaHUSI B
TEXHOJIOTUM  BaXKHEHIINX  XUMHYECKHX
IPOAYKTOB. PeakTopbl ¢ pa3nuyHbIMU
peKUMaMH JIBYDKEHUS: peaxTop
NEPUOINIECKOTO u HEMPEepbIBHOTO
JecTBUS, peaxKTopbl UEaTHbHOTO
CMEUIEHUS W  TIOJHOTO  BBITECHEHHUS.
PeakTopsl ¢ pa3NMYHBIM  TETUIOBBIM
naBwkeHueM.  [IpMHIMOBI  MOCTPOEHUS
MHOTOYPOBHEBBIX MaTeMaTHYECKUX
MoJieJIel  IPOIIECCOB B I'€TEPOr€HHBIX
KaTaINTHIECKUX peakTopax.
Kunetnueckue  MoJIenu  XMMHYECKHX
peakuuii.  {uddy3noHHO-KHUHETHYECKHE
PEKUMBI IPOTEKAHUS PEAKLIUU B TIOPUCTON
rpaHyne  Karanusatopa.  VI3MeHeHue
Ha0JI0aeMOro KMHETHYECKOTo TOpsIKa

peakiuu.  DakTOPBI,  OMPEIEISIONINE
3¢ (HeKTUBHOCTh HCIIOJIb30BaHUSA
KaTaJIn3aTopa. SIBnenue
MHOKECTBEHHOCTH CTAIlMOHAPHBIX

PEXKUMOB, o0macTi HuX MPUTSOKCHUSA U

Jd 4,
17, 20

14,

Homycku K
1a00paTOPHBIM
pabotam
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ycToMunBOCTh (0Oyactu '"3axkuranus" u
"rameHus"  peakuuMuM) ~Ha  IpUMEpe
3K30TEPMUUYECKOM KaTaJIuTUYECKOMN
peakuuu. MoJenupoBaHUEe MPOTOYHBIX
pPEaKTOpoOB  C  HEMOJABI)KHBIM  CIIOEM
KaTajlu3aTopa M PEaKTOpPOB HJI€ATBLHOTO
nepememuBanusi. CriocoObl COMPSHKEHUS
XUMHUYECKOTO MIpEeBpaIICHUS c
mpoueccaMu  pa3iefieHuss  MPOJYKTOB
peaKkiuu.

Tema 2.3. CxemMbl NpPOM3BOJACTBA.
OnepannoHHast U TEXHOJIOTMYECKask CXEMBbI

Jomycku K
16 IIPOU3BO/ICTBA, OTKpBITas ni, Jd 4, 14, 1a60paTOPHEIM
UUPKYJISIMMOHHAS ~ CXEMBl. Y CIIOBHBIE 17, 20 6
0003HAYECHHS aNMapaToB ¥ MaIIKH. pabotam
Tema 2.4. IlepcneKTUBBI Ppa3BUTHA
XHMHYECKOH TEeXHOJIOTHM KaK HaYKH.
Pa3BuTne HOBBIX TOKOJEHUI
Homycku K
17 BBICOK03()PEeKTUBHBIX XHMHKO- | 19, 10 1a6OpaTOPHBIM
TEXHOJIOTUYECKUX IPOLIECCOB, BKIOYAs pabotam
KaTaINTUYECKUE, DIEKTPOXUMHUECKHE,
dboToxuMHUeCcKre,  MeMOpaHHBIC.
Pazgen 1. TumnoBble  XMMHKO-
18 TeXHOJOTH4ecKHe npoueccsl
NPOU3BOJACTBA
Jomycku k
19 Tema 7.1 Ilpomeccel  ruaponu3a, 4 J13, 8,20 1a6OpATOpHHIM
THJIpaTaIyd, dTepu(puKanum pabotam
Tema 6.2 Ilpoueccol nepepadoTku 1239 Homycku
20 He(QTAHOIO CHIPbS JK 10 i8 " 7’| Meroauuka 13 1ab0paTOpPHBIM
' pabotam
21 Tema 6.3 TlonyyeHue TUBHHUIIA N0 4 J 2, 3, 8, Jlomycku
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JleGeneny. 20 1a00paTOPHBIM
paboram
Tema 6.4 IIpouecchl ruAPUPOBAHMS U 12 3 5. Honycku
AeruIPUPOBAHUS. 20 T 1a00paTOpPHBIM
pabotam
) Tema 6.4 Ilpoueccsl moTUMepU3aLUA U 13,8, 20 f;glo }g;IZII:HHM
NOJTUKOH/IeHCAINH
paboram
23 Tema 6.6 IlpousBoacTBo aMMuaKa J13,5-20 556110 };C;I/(I);HHM
pabotam
Tema 6.7 IlpousBoacTBo a30THOM Homycku
Jq 2, 3, 8,
24 KHCJIOTBI 20 1ab0paTOpPHBIM
paboram
Tema 6.8 IlpousBoacTBo cepHoii Homycku
Jq2, 3,8,
25 KHCJIOTHI 20 n1a0opaTOpPHBIM
paboram
Jlaboparopnas pabota Ne 5 «['uaponus OdopmieH.
STUIALCTATA OTYET o
26 Jd15 1a00paTopH.
pabore
Jlaboparopnast pabota Ne 6 OdopmiteH.
«JleruipupoBaHue IUKJIOTeKCaHa OTYET o
27 J15 Meroanuka 15 1a00paTOpH.
pabote
JlaGopatopHnas pabota Ne 7 OdopmieH.
«Karanutnueckuii KpeKUHT HEPTSIHBIX OTYET o
28 bpaxiuin J20 Metoanuka 14 1a00paTopH.
pabore
Jlaboparopnast pa6ota Ne 8 «Ilonyuenue Odopmiten.
29 Oyranuena-1,3 mo JleGeneBy» Jd15 Metoauuka 15 OTUET o
71a00pATOPH.
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pabore

Bcero

162

16

80

66
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