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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 ocBoeHus 00pa30BaTeIbHON MPOrpaMMBbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJICYIOIIMMU PE3yIbTaTaMu O0yUYECHHUS 110 TUCIUTUINHE!

PesynbTarsl 00ydeHus

dopmupyemasi KomrereHuus (c
yKa3aHUuEM KOJ1a)

MCya
-HUC

3HaHUA

3HaTh: TECOPECTUUCCKHUE OCHOBBI 0a30BBIX
XUMHUYCCKUX TUCHHUIIIINH

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
XUMHUU U MaTEPUAIIOBEICHUS

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 XMMHUYECKHUX
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
HaBbIKAMHA 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 JIOCTUKEHUS 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

¢dbu3nyeckue CBOHCTBa 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 IPOIIECCOB,
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

IIPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTBI
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
(byHIaMEHTAIBHBIX XUMHYECKUX
HOHSTHH

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

YMeTh: IaHupoBaTh padboTy C
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)

Bnanets: HaBbIKamu paboThI ¢ yueOHOM
JIUTEPATYpPOU 110 OCHOBHBIM
XUMUYECKUM JUCLHUIIIIMHAM

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

BrnaneTs: HaBbIKamu paboTHI ¢ yueOHOI
JIUTEPATYpPOil, OCHOBHOI
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
XUMHUYECKOM 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 HpOBeIIeHI/H/I HayLIHbIX
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
HOHSITUI

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 HAYKH 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
XMMUYECKUX 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 wu3yueHus JUCUUIUIMHBL oOOecleyeHHe IOHMMAaHHWE 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 TEXHOJIOTMYECKUX PEIICHUN 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 padoyeil mporpamMmsl (00beM TUCHUILIAHBL, THIIBI H BUAbI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOAN4YeCcKoe o0ecrneyeHre CaMOCTOATEeIbHOI padoThl 00y4AKIHMXCS)

Coneprkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.

4. DoHA OLEHOYHBIX CPEACTB MO JUCIUIIHHE



4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHEM 3TanoB X ()OPMHUPOBAHHUS B IIpoLecce OCBOCHUsI 00pa3oBaTe/IbHOM NporpaMMbl. Onucanue

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

Koa u ¢popmysiupoBKa KOMIETEHINH
OIIK-1 ctocoGHOCTBIO HCIIOIB30BATH MOJyYCHHbIE 3HAHUS TEOPETHUECKUX OCHOB (DYH/IaMEHTAIBHBIX Pa3AeioB XUMUH TP PEILICHUH
npodeccuoHaIbHBIX 3a7a4

[Inanupyemsle
pe3yibTaThl 00yUeHHUS Kputepuu onieHuBaHMs pe3yabTaToOB 00y4EHUs
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 XMMHUH | 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
3aJ1a4i 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 crmocoOHOCTBIO HCIIOB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIIH B MPO(ECCUOHATBHON AEATEIIbHOCTH

Oran [Inanupyembie Kpurepuu onieHuBaHMsI pe3yJIbTaTOB 00YUEHUS
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y noBIETBOPUTENBHO 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 MaTeMaTUYECKOTIo annapaTa | IpeacTaBICHUE 0
HEOOXOAMMBIN A1 | anmapaTa [pH peleHUH MaTeMaTHYeCKOro IpY PELICHUH 33/1a4 B criocobax
pelieHus 3a/1a4 B 00JIaCTH XMMUU U | ammaparta Ipu pelieHny | o01acTu XUMHUH 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 4ETKOE,
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 337]a4 | 337241 ITOBBIIIICHHOM

(YpoBeHb) yueOHbIe 3a/1a4i IO | 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 OTAEIIbHBIX KPUTHUYECKOTO
JTUTEpaTypoi, HCIIOJIb30BaHUEM OCBOCHHOTO Y4EOHOT0 | pa3/iesioB yueOHOM aHajan3a yaeOHoM
OCHOBHOH ANIEKTPOHHBIX  PECYpPCOB, | MaTepuaa, B IEIOM JUTEPATYPBI, BIAACET uH(pOopMaIuy,
TEPMUHOJIOTUEN W | YACTUYHO BJIAJICET | BIIAACET OCHOBHOM OCHOBHOW TEPMHUHOJIOTHUEN YPOBEHbB BIAJECHHUS
MOHSATUMHBIM 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
anmnapaToMm MO3BOJSET
bopMynupoBaTh
BBIBOJIBI U
y4acTBOBATh B
JTUCKYCCHUH TIO
y4eOHBIM BOIIPOCaM
0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUCIIUIUTHH
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Koa u ¢popmysiupoBKa KOMIIETEHIMH

OIIK-6 3HaHreM HOPM TEXHUKH O€30MaCHOCTH U YMEHHUEM PEalIn30BaTh UX B JAOOPATOPHBIX U TEXHOJIOTUUYECKUX YCIOBUSIX

Oran [Inanupyembie Kpurepun orieHuBanus pe3yJbTaTOB 00YUICHHS
(ypoBeHb) pEe3yNbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTH>KECHUS («Y 1oBIETBOPUTENBHO 4 («Xoporo») 5 («Otan4HO»)
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 HCMOTB30BATE MPOCTEUIIINE TEXHUYECKUE | MUCIOJIb30BaTh BEIOHPATE OIlpedeIdThk PHCKH:
(YpoBeHb) ?EH::::R"E . Cpe/CTBa Uil U3MEPEHHsI | OCHOBHBIC TEXHHUYCCKHE | TeXHHYIECKHE [peBHISTE
I[E}-I:;pE!;liﬂ AT | pana mapameTpoB CpezcTBa Juist cpexcTea H HOCTeTCTBHS
TEXHOJIOTUYECKOTO U3MEpeHUs psaja TeXHOIIOTHH c
OCHOBHBIX npolrecca, HO J0MYCKaeT | apaMeTpoB VIeTOM dABapPHH.
napaMeTpoB "
LexHOTOIHECKOLO OLINOKH TEXHOJIOTUIECKOTO Oe3omacHOCTH  HX BO3HHEKAIOIHE B
npouecca. nporuecca, Ho TIpHMEHCHHA. pe3yIeTaTe OTKa3a
pEIIaTS THIIOBES JIOITYCKaeT HeOOIbIITHE paGoTH
HETOYHOCTH
yueOHbIe 3a/1a4H 110 aIITIapaTypEL.
OCHOBHBIM
paszaenam
MaTeMaTHKU 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 000py0BaHUH, XHMHUYCCKOM TEXHOIOTHTSCKHX
000pyI0BaHNUH, NPUHIIMIIAME pacyéra 000pyI0BaHNUH, CXEM MPOH3BOICTBA KHMHYCCKHX
NpUHIUIIAMHA TEXHOJIOTUYECKUX MPUHLOUIIAMHA Pacyéra H MeTOoIdaMH I[IPOH3SBOICTE.
pacuéra PEKUMOB, HO JOIYCKaeT TEXHOJIOTUYECKUX VTHIH3AITHH NPHHIHIAMH
TEXHOJIOTUIECKHUX OIINOKH PEKUMOB U JIONMYCKAaeT | OTXOIOB THATHOCTHKH
PEKUMOB HeOoubIIe IIPOH3BOICTEA.
HETOYHOCTH XHMHEOQ-
TeXHOIOTHISeCKOH
CHCTEMEI.
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Koa u ¢popmysiupoBKka KOMIEeTEHUMH

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

Oran [Tnanupyemblie Kputepun onieHnBaHus pe3yabTaToOB 00ydIeHUs
(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 | OE301acHOrO npu paboTe C HUMH, UCCIICIOBAHHS
UACHTUUKAIMA U | 3HAaeT TpeOOBaHMI K oOpalleHus: C HUMU U OCHOBHBIE TpeOOBaHHUS K CBOWCTB pa3IMUHBIX
UCCIIEIOBaHUS 0(OpPMIIEHHIO pe3yJIbTAaTOB | criocobax 0(QOPMIIEHHUIO PE3yIbTAaTOB | TPYIII BELIECTB U
CBOMWCTB BeLIECTB U | sKcniepuMeHnTa U HopM Th | npeacrasienus 9KCHEPUMEHTA, HO MaTepHasoB; paBUia
MaTepHajoB, pe3yabTaToB JIOTTyCKAeT OTAETbHBIE TEXHUKA
npaBuia 00paboTKH HKCHEpUMEHTa HETOYHOCTH 0€30MaCHOCTH MIpU

u opopmiteHus

pabote ¢ 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 aIlapaTrypsl | 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 IMOJTYYEHHBIX
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 MIpY MMPOBEICHUU HAYYHBIX | COBPEMEHHOMU
COBPEMEHHOM IIpY MIPOBEICHUH HAYYHBIX | amnmapaTrypsl IIpU UCCJIeIOBAHU, 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), W3y4EHUS 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
XUMUYECKUX XUMUYECKUX TTOHSATHI XUMUYECKUX TTOHATHH | QyHIaMEHTAJIbHBIX
TIOHSTUHI XUMHYECKUX MTOHATHI
Bropoit YMmers: Ob6nanaer YMeeT npuMeHsTh B nenom ycnemnoe CdopmupoBanHoe
JTan [IpumMeHAThH dbparmeHTapHOIM 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
(dhyHIaMEHTAIBHBIX
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 MPUMEHSTh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI 1 3aKOHOMEPHOCTH Pa3BUTHSI XUMUYECKON 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 »)
OCBOEHUS
KOMITETCHITH)
IIepsbrit 3HaTh: He 3naer o6mux HcnbiTeiBacT Birageer HagabHBIMU CriocobeH k
aTan - OCHOBHBIE XUMHUYECKHUX TTOHATUN U orpezieNieHHbIE HaBbIKaMU U YMEET rPaMOTHOMY
(YypoBeHb) 3Tarbl pa3BUTH HE yMeeT IPUMEHSTh 3aTpyAHEHUs MIPH MIPUMEHSITH [1OJTyYE€HHBIE pacnpeesIeHuI0
XUMHH; 3aKOHBI K PELICHUIO pelIeHnH 3a1a4 o 3HAHUS K PEHICHUIO 33/1a4 BPEMEHHU U
- Hay4YHbIE NPOCTHIX 337a4 110 XUMUH | XUMUHU 110 XMMHMH, a TaKXKe paccTaHOBKe
JOCTUKEHUS WCIOJIb30BaTh 3HAHUS IPU | IPUOPUTETOB B
Haubosee IIOCTPOEHHUH CEPHE3HBIX BBITTOJIHEHUH PaOOTHI.
BBIIAIOIINXCSI 3a/1a4 B XUMHUYECKOU
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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) 00513aTeNBLHOTO 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 METO1a

JJI1 JOCTUXKCHUS LCIIN.

IPUMCHACMOI0 IJId
JaHHOT'O UCCIICAOBAHMA.

HaITpaBJICHUAX
XUMHUYCCKOI'O
aHajImu3a.

Koa n popmyanpoBka komMneTreHIHU

[IK-7 Bnanenue meTogamu 0€30MacHOr0 0OpaIieHus ¢ XUMHUYECKUMU MaTepraiaMy ¢ y4eTOM UX (QU3NYECKUX U

XHUMHUYECKHUX CBOICTB
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Oran [Mnanupyembie Kpurepun orieHuBanHus pe3yJIbTaTOB 00yUCHUS

(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 dusnaecknx
CBOMCTBax
3HaTh: He 3naer HcnbiThIBacT B nenom umeer Crnocoben

XUMHUYCCKHE XUMHUYECKHUE CBOMCTBA oTmpe/ieJICHHbIC MpaBUJIbHOE IPaBUJIbHO paboOTaTh
CBOMCTBa MaTepuasoB U BEIIECTB CII0)KHOCTH B MPEICTaBICHUH 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 COOJTIOJICHUIO | 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 U OI[CHKE 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 JUTISL pabOTBI C TIOCJICTHUMHU. | COSTUHEHUN 1

MPEJICTABICHHOTO MaTEepUAIIOB IS
COCAMHEHHUS TTPU paboTHI C
paboTe ¢ HUMH. MOCJICTHUMHU
Tperuit Bnaners: He criocobeH rpamMoTHO HcneiTeiBaeT Bnanets: npeacrasinenusmu | He cmocoben
JTall MPEACTABICHUSIMU O | OIIPENEITUTD oTmpe/ieJICHHbIC 0 MPUPOJIE XUMUUYECKOTO TPAaMOTHO OTPEEITUTh
(YpoBeHb) pupoJie MPUHAJIEKHOCTh 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 BJIAJICHUE
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 CPEACTBA) IO UTOTaM M3Y4YEeHUS MOAYJeH (pa3aesnoB TUCUHUILINHBI),
[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
KOMIIeTeHIIUil B Ipolecce 0CBOECHNUsI 00pa30oBaTe/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: MaTeMaTUYECKH anmapar, OIIK-3 crmocoGHOCTRIO Homyck
HEOOXOIUMBIN JISI pEIIeHUS HCII0JIb30BaTh OCHOBHBIE nabopaTtopH
npodeccnoHanbHbIX 33Ja4 B 00JaCTH 3aKOHBI oii pabote
XUMHH U MaTepUaIoBeIeHHUs €CTECTBEHHOHAYYHBIX
3HaTh: OCHOBHBIE TEOPETHUECKUE 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€30MacHOCTH
CTaH/IapTHBIE METObI TPUMEHECHUS IK-2 TECTHI
COBPEMEHHOM anaparypsl pu BJIaICHUCM
NPOBE/ICHMN HAYYHBIX HCCeI0BanMi, | O330BBIMH HaBbIKaMI
WJEHTU(DUKAIIIN U UCCIICTOBAHMS HCITOJIb30BAHIA
. COBPEMEHHOHN ammaparypsl
CBOWCTB BEIIECTB U MaTEpPHAJIOB, [pH TPOBENICHHN HAYTHBIX
npaBuiia 00paboTKH B 0HOPMIICHHS HCCIIeIOBAHMH
pe3yiabTaToB paboThl, HOpMBI Th
OCHOBHBIE ATAIbl M 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 MeToJIlaMu 06€3011acHOTro 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 3aJla4y¥ 110 OCHOBHBIM (06a30BbIM) MCIIOJIb30BATh MOJMyYeHHbIE | JIabopaTOpH

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

YMeTb: BHINONHATH CTaHAAPTHEIC 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 Pa3JiellaM 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

23




HUCCIIENOBaHUN

[IpuMeHATh OCHOBHBIE [1K-3 Bnagenunem cucremoirr | Odopmien-
(dhyHIaMEHTAIBHBIC XUMHUYECKHE (yHrameHTaNbHBIX HBIi{ OTYET
TOHSTHS XUMHUYECKUX MOHATUHN 1o
nmabopaTop-
HOM paboTe
oueHuBarb xumuueckue noHATUsA U | IIK-4 cnoco6HOCTBIO 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-
XUMHUUYECKHUMH BeEIleCTBAMU MeToAaMHu 0€e301acHoro HBII OTYET
oOpareHus ¢ o
YMerb: paboTath ¢ MpeI0KeHHbIMU XAMITICCKIMIL naGoparop-
XUMHYICCKHMH pCaKTUBAMHU 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
poecCHOoHANIBHBIX 3aj1au
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 PEAIN30BATh 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
anmapaTyphl IPU MPOBEIeHNN HaydHprx | HABBIKAMI HCIOJIBSOBAHIA | O
T —— COBpPEMEHHOI armaparypbl 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 crtocoOHOCTEEO TECTBI
O3HAKOMJICHUSI C MPEABICTOPUEH TOro | IPUMEHSATH OCHOBHBIC
WJIM MTHOTO BOTIPOC €CTECTBEHHOHAYYHBIE
MOCTaBJIECHHOTO B €ro MPaKTUYeCKOU 3aKOHBI U 3aKOHOMEPHOCTHU
HAY4YHOH U IMeIaroru4eckou Pa3BUTHS XUMUYECKOMN
NeATEIIbHOCTH. HayKU MIPU 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 rocy1apcTBEHHbIH 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, cpennee napiaeHue. [IpuHIun cratuku.
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, npeumMynieCTBa 1 HEJOCTATKH,
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10.

11.

12.

13.

14.

15.

Bonpocut k 3x3ameny no Kypcy « Xumuueckan mexnHonozusny
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. [IpomblnienHas Bogonoaroroska. OG0poTHOE BOJIOCHAOKEHHE.

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
muddepeHIMaIbHBIX ~ ypaBHEHUW  paBHOBecws  Oiepa. OCHOBHOE  ypaBHEHHE
THJIPOCTATUKHU, PU3UUECKUI CMBICT BXOJISAIINX B YpaBHEHHE BEITMYHH.

3akoH Ilackans, ero BbIBOA M3 OCHOBHOIO YpaBHEHMs THAPOCTaTUKH, (HOPMYIHPOBKA.
CanencrBue u3 3akoHa [lackans ¥ npuioXKeHUs: ypaBHUTEIbHbIE CTEKJIA, THAPOIPECCHI.
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. YpaBHeHue bepHyun U1sl peabHbIX KUIAKOCTEH.
VYcraHoBuBIIEECS ~ ABWXKEHHE  KUAKOCTH. HepaspbiBHOCTD IIOTOKa, BBIBO/I
Qg QepeHIraTbHBIX YPaBHEHUH HEPa3pPIBHOCTH MTOTOKA M HHTETPUPOBAHUE.

Pexumpl nBWKEHUSA JKMIKOCTH W Kpurepuil PeliHonbnca. JlamuHapHOE nBH)KEHUE
KUAKOCTU. BbIpakeHue CcKOpocTHM JH000r0 CaMONpPOM3BOJIBHOIO IIpOIecca U €ro
IIPUMEHEHHE NIl pacueTa CKOPOCTHM JBW)KCHMSI OTHENBHBIX CIIOEB  KUAKOCTH.
Pacrnipenienienre ckopocTeil MO CEUEHHUIO0 MOTOKA MpH JaMUHApHOM JBWkeHuu. ['padux
pacripeieieHusl CKOpOCTel MOTOKa MU JJaMUHAPHOM M TYpOYJIEHTHOM JIBUIKEHUU, CPEIHSSA
CKOPOCTB ITIOTOKA.

W3mepenue CKOpPOCTM JBMJKEHHs IIOTOKA M pacxolJa JKHAKOCTH C  IOMOULIBbIO
TUApOIMHAMUYECKUX TpyO. BbIBoI ypaBHEHUs Ajii pacueTa MaKCUMAaJbHOM U cpenHei
CKOpocTH moToKa. lIpenmyinecTsa U HELOCTATKH 3TOrO0 METOJAA OIPEACIICHHUS 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 HEOAHOPOAHBIX cUCTEM. IlepednciInTh OCHOBHBIE
METO/Ibl pa3/IeleHusl HEOAHOPOIHBIX cucTeM. Ocaxnenue. OTcTanBaHNUEe TBEP/AbIX YACTHIL B
KHUAKOU cpente. Annaparypa ais orcrauBanus. Cuibl, AEMCTBYIOLINE Ha TBEPAYIO YaCTHILY,
HaXOJMIIYIOCS B HEMOJABM)KHOM COCTOSSHUM M TpU JABMWXKEeHHU. BbpiBon 3axona Crokca.
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(epHbIM  J1aBieHWEM; TpU  MOBBILICHHOM  JaBJI€HUH; IMOJ  BaKyyMOM.
WuTeHcupukanus cKkopocT (uiIbTpaluy B YACTHBIX CITydasX.

Pa3znenenuie rereporeHHbIX CHCTEM B Moje HeHTpoOexHbIX cuil. LleHTpobexHas cuna u
¢baxrop pazaenenus. [Tpuniun neiictBus HeHTpUdyru GUIBTPYIOIIEro THIIA.

TennoBble mpouecchl. [IBIKyIias cuila U TPU 3JIEMEHTApHBIX CIoco0a pacnpoCTpaHEeHUs
teria. TersoBble OanaHchl. OCHOBHOE ypaBHeHHE Teruionepenadyd. dOu3nyeckuid cMbICI
obmero ko3¢¢uimenta Temonepenayn. Teronepeaada depe3 IUJIOCKYIO CTEHKY HpHU
MOCTOSIHHOM TemriepaType oO0OMX TeruioHOocuTene. BbIBOA ypaBHEHUS, CBSA3YIOLIETO
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 Teriopu3M4eckre CBOMCTBA, MPEUMYIIECTBA M HEIOCTATKH.
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 TETNIOOOMEHHHKOB.
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 MPOLIECCOB M HAMIpaBJICHHE MepeHoca BellecTsa u3 (assl B dazy.
[Teperonka xunakocrte, €€ cymHocTb. [IpocTas meperosnka, ompenencHue. PaBHoOBecue
Mexny ¢azamu. [leperonka OuHapHOI cMecH Ha AUarpaMMe: TeMIeparypa - COCTaB mapa —
COCTaB - JKUJKOCTM WM Ha JMarpaMMe: COCTaB JKUIKOCTH - cocTaB mnapa. 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 YCTAaHOBKH PEKTU(MUKALUU HEMPEephIBHOTO NeicTBUS. OCHOBHBIE
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
rpaduyecKuil METOJI HaXOXJACHUE YHCIla TEOPETHUECKUX TapeioK KOJIOHHBI. diermoBoe
yucno. Pacuer MuHuManpHOro U pabouero (haerMoBOro Yyucia.
Kononna pextudukanuy mepruognuecKkoro AeHCTBHs. Pexumbl pabOThl KOJIOHHBI: a) MpH
MOCTOSIHHOM (PJIErMOBOM 4ucJie; 0) Mpy MOCTOSHHOM COCTaBE JUCTHILIATA.
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-TEXHOJIOTHYECKOI0 Ipoliecca: CTENeHb IPEBPALICHUS, CEJIEKTUBHOCTb, BBIXOJ
MPOJYKTa Ha MPOIIYIIEHHOE, Pa3JI0kKEHHOE chipbe. CBs3b Mexay HUMU. [Ipou3BOANTENBHOCTD
Y NUHTEHCHUBHOCTh. POPMyIIMpPOBKAa OCHOBHON 3a/1a4M XUMUYECKON TEXHOJIOTUU.
PaBHOBecue B TEXHOJIOIMUYECKHX Mpoleccax. PacCMOTpeHMe BIIMSHHS YCIOBUN ITPOBEACHUS
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 XMMHYECKOW TEXHOJOTHMU. YPAaBHEHHE CKOpPOCTH peakuuu. DakTopsl,
OTpEEISAIONME CKOPOCTH TOMOT€HHO U TETEepPOreHHO MPOTEeKaloUMX peakuuil. Poib
KOHIIEHTPAILlMU PEareHToOB, TEeMIIEPaTyphbl, TaBICHHs, OOHOBJICHHS MOBEPXHOCTH KOHTAKTa
pearupyromux ¢da3 U Apyrux (PU3MKO-XUMUYECKUX (AKTOPOB Ha TEUEHHE XUMHUKO-
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. Knaccudukainus v XapakTepUCTHKA IMPOMBIIUIEHHBIX PEaKTOPOB U
OCHOBHBIE TpeOOBaHUsS, MTPEIbSIBISEMbIe K HHUM. PeakTopbl C pa3iIWYHBIMU PEKUMaMU
JBUKEHUS: PEaKTOp MEPUOAMYECKOr0 M HEMpPEpbIBHOTO NEHCTBHS, PEAKTOPhI HJI€aTbHOIO
CMEUIEHUS U TIOJIHOTO BHITECHEHHUS. PEakTOphI C pa3IMuHbIM TEIIOBBIM PEKUMOM.
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 MeTod. llomyuenme a3zora M KuciIoOpoja pas3leleHHEM BO3AyXa.
[Tonydenue u o4MCTKa a30TOBOIOPOAHON CMECH.
Teopernueckne OCHOBBI CMHTE3a aMMHaKa. TepMOXMMUYECKOE YpaBHEHHE pEaKLUU CUHTE3a
ammuaka. OCHOBHas 3ajJaya XUMHUYECKOW TEXHOJIOTHU. TepMoJuHaMHKa Ha Ka4yeCTBEHHOM
ypoBHe. [lpunmun Jle-lllarense. TepMoanHaMuka Ha KOMWYECTBEHHOM ypoBHe. M300apa
Baut-T'odda. BnusHue temmepaTypsl, NaBiIeHHUS, YUCTOTHl a30TOBOJAOPOAHONW CMecH Ha
paBHOoBecue. KuHeruka, QopmanbHOe ypaBHEHHE CKOPOCTH pPEaKIUH B OTCYTCTBHE
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10.

11.

12.
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14.
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16.

17.

KaTajau3aTropa, CyMMapHBIA IOPSINOK MO peareHTaM. MCTWHHAas KWHETHMKa B NPUCYTCTBHU
KaTaln3aropa, MOPSAOK MO peareHTaM. BpIOOp ycloBHMi peakmuu MCXols M3 TpeOOBaHUM
TEPMOJUMHAMHUKN U KMHETHKM U anmapara i NpoBeneHus peakuuu. Cxema Ipou3BOJICTBaA.
BbIxos aMMHaka OT TEOPETUUYECKH BO3MOKHOTO: IoueMy oH oTiinyaercs oT 100% - Horo.
Buael a3oTHOI KuCHOTHI, €€ npuMeHeHue. Pusznyeckue U XuMuueckue cBoiictBa. CrocoObl
IIOJIy4YEHUSI KOHLIECHTPUPOBAHHOM a30THOW KHMCJIOTHI.

[TepBas cragus mpouecca Moxy4eHus: pa30aBIeHHON a30THOM KHCIOThI: OKHCICHHE aMMMAKA.
Pasnbpie HampaBieHus NPOTEKaHUs peakuuu, Tepmoxumus. TepmonnHamuka.Kunertuka.
dopMalIbHOE YPaBHEHHE CKOPOCTH PEaKLMM, CyMMAapHBIN MOPANOK 10 peareHTam. McTuHHas
KMHETHKA B IPUCYTCTBMM KaTajau3aTopa, CyMMAapHBIM NOpSAJOK I0 peareHTaM. AHaiu3
UCTUHHOTO KMHETHUYECKOro ypaBHeHMs. Peakrop okucinenus. Karaausatopsl. Tumn peakropa:
aanabaTUuyecKuil — HW30TEPMUYECKUN; BBITECHEHUS — CMEIICHUS; TEePUOJUUCCKUNA —
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. [louemy npu cHukenun temmeparypsl oT +10°C no -130°C ckopocTh peakuuu
MOBBIIIAETCS, a NpU CHUXKeHuU Temneparypel oT -130°C po -150°C ckopocTh peakuuu
noHrkaercsi? Tperbs cramusi: abcopOuus AByOKHcH a3ota Bogou. [Touemy nmpu armochepHOM
nasneHun mnonyyaercs pas0OaBieHHas HNO3;? Cxema nomydeHuss pa30aBiIeHHOM a30THOM
kucnoThl. [louemy cxema oTKpbITast, 6€3 pelupKyIauun?

duznyeckue U XUMHUYECKHE CBOMCTBA CEpHOM KHCIOTHL. llouemy TOBapHBIE COpTa CEpHOM
KHCIIOTBI COZIepAaT OCHOBHOTO BemiectBa 76,5%; 92,5%; 98,5%; H,S04? Obnactu
IIPUMEHEHUsI CEPHOM KHUCJIOTBL. Buabl ChIpbs I NPOM3BOACTBA CEPHOM KHUCIOTBI, HX
MIPEUMYIIIECTBA U HEJOCTATKHU.

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

KoHTakTHBINH croco6 noiydyeHus cepHoil KuciaoThl. OOKUI CEepHOro KoiueAaHa. YpaBHEHUs
peakuuu no craausm. Tepmoxumusi. Kuneruka. CriocoObl nHTEHCHUUKAIMU 00XuUTa. THIIBI
nedyei o0Xura, HUX TNpeuMyllecTBa M HeAocTaTkU. OKHUCIIEHHE JBYOKHUCH CEpbl.
TepmoxuMuueckoe ypaBHEHHME peakluu. [epMOJMHAMMKA KadecTBeHHO. llpunmun Jle-
Hlatense. TepMmonuHamMuKa KoiauuecTBeHHO. KuHeTnka dopmanbHasi, CyMMapHbIi MOPSI0K 110
pearentam. VcTMHHas KWHETHMKa B NPUCYTCTBUM KaTallM3aTopa, CyMMAapHbIM HOPSAIOK IO
pearentam. CocTtaB Karanu3aropa. AHaJIM3 HCTUHHOTO KHHETHMYECKOrO YypaBHEHMs. Tum
peakTopa OKHUCIEHUS: aauadaTUYecKuil — W30TEPMUYECKUH; BBITECHEHHMSI — CMELICHMUS;
HENpepbIBHBI — nepuoandeckuit. AGcopOuust cepHoro anruapuaa 98,3%-Hoil cepHOI
kucnotol. [louemy B kauecTBe aOCOpOEHTA HENb3s1 UCIIOIB30BAaTh MEHEE KOHLIEHTPUPOBAHHYIO
KHMCIIOTY Wi Bony? Cxema IIpou3BOJICTBA.

OcHoBHbIE BUIBI CBHIPbS I HEPTEXMMHUECKOTO M OPraHUYECKOrO0 CHHTE3a. XHUMHUYecKas
nepepabotka TomiauBa. [asudukanus TormBa. ['mapupoBaHue (OXKM)KEHHE) TBEPIOTO
toruiiBa. KokcoBaHue kaMeHHOTO yriisl.

[TepepaboTka HeDTH. DIEMEHTHBIN U TPYNIIOBOM XUMHUUECKUH cocTaB Hedrel. DpakioHHbII
coctaB He(drel. IlonroroBka Hedtu k mnepepadotke. IlepBuunas mnepepaboTka HeEPTH.
VYcranoka DJIOY-ABT. DxcmmyataliMmoHHBIE CBOMCTBa He(TEempoayKToB. JleToHaIMOHHAs
CTOMKOCTh, OKTAaHOBOE YHCIIO.

TEOPETMYECKHME OCHOBbI MW TEXHOJIOTUA TEPMUYECKUX IIPOLIECCOB
I[NEPEPABOTK HE®TAHOI'O CbIPbA. Tepmuueckuii kpekuHr HeTSIHBIX (pakiuil.
Haznauenune, cplppe. XHUMHUECKHE OCHOBBI IIpollecca. Peakium OCHOBHBIX TpyII
YTJIEBOJIOPOZIOB. MexaHn3M TepMUUYECKOTo KpekuHra napadunoB. Teopus Paiica Ha mpumepe
KpekuHra H-Oyrana. OCHOBHBIE NMPOJYKTHl TEPMHUUECKOro KpekuHra. OCHOBHas ammaparypa,
TEXHOJIOTHYECKasl CXema.

KokcoBanue HedTenpoaykToB. TuIbl yCTaHOBOK KOKCOBaHHs, Ha3HAa4YeHHE. YCTaHOBKA
HEMPEPHIBHOIO KOHTAKTHOTO KOKCOBAHMSI.
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18. OcHOBBI UPOJIM3a: Ha3HAYEHHE MPOIECcCa, ChIPbE, LIeTEBbIE MPOIYKThI, OCHOBHBIE MTapaMeTphl
mporecca.

19. Katanutuueckuii KpekuHr HedTAHbIX ¢pakuuii. HaszHadyenwe. Peaknuyu OCHOBHBIX TpymI
yII€BOJOPOAOB, NEPBUYHBIE M BTOPUYHBIC peakiuu. VOHHBII MeXaHU3M KaTaUuTUYECKOIO
kpekuHra. Kartamuzatopel. CpIpbe, OCHOBHBIE NPOAYKThl KpeKuHra. biok peakTtop-
pereHeparop ¢ JBMXKYIIMMCS MHIAPUKOBBIM KaTaU3aTOPOM U C «KHUIIIUM  CIIOEM»
Katanu3aTopa. [lpyHnunuanpHas cxemMa KAaTaIMTUYECKOIO0 KPEKMHIa C «KHUISIIIUM CIOEM)
Karanu3aropa. Beixon OeH3uHA aBTOMOOUIILHOTO, aBUAIMOHHOTO.

20. [Ipouecchl neruapupoBaHuss U TuapupoBanus. JlerunpupoBanue H-OyraHa. OcCHOBHas U
nobounple peaknuu. DopMynHpOBKa OCHOBHOW 3a/ladll XUMHUYECKOW TEXHOJIOTUU. AHAIU3
O0COOCHHOCTEH TEpMOJAMHAMUKH pPEaKIMU Ha KAaueCTBEHHOM M KOJIMYECTBEHHOM YpPOBHE.
Kuneruka mporecca. BpiOop peakTopa, mnpuemMbl TOIBOAA TEIUIA B 30HY PEAKIIHH.
HeoOxonuMocTh MNpUMEHEHHsS PEaKIMOHHOTO YCTPOMCTBA HENMPEpPBIBHOIO JCHCTBUS H
WCIIOJIb30BAHNE TEXHUKH  «KUILAIIETO CJOs»  Karanusaropa. Pabora  peakimuoHHO-
perenepanronHoro Osoka. IlpoGnema pasneneHuss KOHTaKTHOTO Tas3a, BBIXOMALIETO U3
peaktopa. CocTaBieHHE TEXHOJOTUYECKOW CXEMBbI MPOU3BOJIcTBA. OCHOBHBIC IOKA3aTENN
rpoliecca: BbIX0 Ha MPONYIIEHHOE U PAa3J10KEHHOE ChIPBE.

21. JleruapupoBanue H-OyTuieHa 10 AUBHHMUIA. TepMOXHUMHUYECKOE ypaBHEHHUE. TepMOoAMHAMHKA
Ha KaueCTBEHHOM U KOJIMYECTBEHHOM ypoBHe. KuneTtnka. OcHOBHas U MOOOYHBIC PEaKIIHH,
CrocoObl TOJABJICHHSI MOOOYHBIX peaknuid. CIOCOOBI YBEIMUYEHUS CKOPOCTH OCHOBHOMU
peakuuu. [Ipobnema pasneneHus KOHTAaKTHOTO Tas3a, BBIXOJMIIETO U3  PeakTopa.
ArnmaparypHoe odopmiieHHe mporecca. TeXHOJIoTHYecKas cxema IPOU3BOJCTBA, OCHOBHBIC
MOKa3aTeNH MPOLECca: BBIXO/ HA IPOIYILIEHHOE U Pa30KEHHOE ChIPhE.

22. JleruapupoBanue MUKIorekcaHa. OcoOCHHOCTH JETUIPUPOBAHMS 6-UICHHBIX ITUKIAHOB, U UX
OTIIMYME OT JIeruapupoBanus napaduHos. [louemy npu npoBeAeHUH peaklMK B PUCYTCTBUU
metauioB Ni, Pt B mpoaykTax peakiid OTCYTCTBYIOT IIUKJIOT€KCEH M IUKIOTCKCAIUCH:
TePMOJUHAMHUYECKOE M KHHEeTU4YecKoe o0bsicHeHue ddexra. MexaHU3M AeTrHAPUPOBAHUS Ha
Pt. IlpumeHneHue IErHAPOTCHU3ANMOHHOTO  KaTajiu3a IIECTUWICHHBIX I[HUKJIOB B
MIPOMBIIIIJIEHHOCTH U B TAOOPaTOPHON MPAKTHKE.

23. TeopeTrueckre OCHOBBI KaTaiimTudeckoro pudopmmnra. HazHaduenwe, cbipbé pudopmmuHTa.
LleneBble TOPOAYKTHI, HMX XapaKTEPUCTHKA. XHUMHU3M W TEPMOJMHAMMKA Ipoliecca.
Karanmuzatopel pudopmuHra u MeXaHU3M HX KaTAIUTUYECKOro JedcTBUs. (OCHOBBI
ympaBJeHus mporeccoM. [IpoMbITIeHHbIE YCTAHOBKH KaTaTUTHYECKOTO prudopMHUHTa

24. TlommyueHre AUBUHWIA U3 3TUIOBOTO crupTta. Llemodka ocHOBHBIX TpeBparnieHuid. [To6ounHbIe
peakuuu. JluMmuTHpyromas CcTaaus OCHOBHOM LIETIOYKM IpeBpaunieHui. JleruapupoBaHue
cnupta. OCHOBHas 3aja4a XHUMTEXHOJOTHHU. TepMOJMHAMHMKA KAa4eCTBEHHOTO Ha OCHOBE
npunuuna Jle-lllarense, konmnuecTBeHHOro. KnHetnka mpoiecca, myTy YBEJIMYEHUsI CKOPOCTH
npeBpainieHus. Hackoiapko He0OX0AMMO OYHUIIATh BO3BPATHBIN CIUPT OT BOABI, JUITHIOBOTO
adupa U YKCYCHOTO anbjaeruaa. BeiOop peakimoHHOro yctpoiictBa. Cxema MpOM3BOACTBA.
[Tokazarenu nporecca.

25. [Iporneccyl OKUCIEHUS. 3HAYCHHE PEaKINil OKUCICHHS B OCHOBHOM OPTaHWYECKOM CHHTE3E.
Peaxiuu mosHOTO M HemoHOTO OkuceHus. Kimaccudukarus peakiiuii HermoJIHOTO OKHCIICHHUS.

26. [Tonmyuenue ¢eHoma KyMONbHBIM MeTofoM. OKucieHHe KyMoyia. MeXaHu3M peakiuu.
ABTOOKHCIIEHHUE, WHUIIMUPOBAaHHOE OkucieHne. Kunetnka mpormecca. CrocoObl yBeTUYeHUS
CKOpOCTH peakiuu. TpeboBaHus K 4MCTOTEe Kymoia. Tun anmapara Jajs MPOBEICHUs peaKluu
OKHcCIeHus1 Kymoina. KucimoTHoe paciiersieHne THAPOTEPEKUCH KyMoJia, MEXaHU3M, KHUHETHKA
peakiuu. PeaknuoHHOE  yCTpPOHMCTBO, CHOCOO OTBOJAa TEIUIa U3 30HBI  PEAKIUU.
TexHomornueckass cxema TIOJY4YeHHUs areToHa ¢ (EeHoJa KyMOJBHBIM  CIIOCOOOM.
[IpenmyrecTBa nmonydeHus: GpeHoma KyMOJbHBIM METOJOM IO CPAaBHEHHUIO C CyTb(HOHATHBIM
MeToaoM. CriocoOsI momydeHus: (heHosa U uX HeJJOCTATKH.

27. IIpoueccesl dTepudukanuy, TUAPOIW3A, THApATaluH, Aeruaparanuu. llpsmas ruapaTtarus
stuieHa. Tepmoxumus. TepMoaMHaAMUKa Ka4eCTBEHHO, KOJMYECTBEHHO. BhIpa3uTh MOIBHBIC
JI0JIA MCXOJIHBIX PEAreHTOB U NPOAYKTHI PEAKLUU Ye€Pe3 OJTHO HEU3BECTHOE X, M CBA3ATH Xp C
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naBieHueM B cucteme. KuHetnka um MexaHu3M peakuuu. CrocoObl yBeIMUYEHUS CKOPOCTH
peaknuu anmaparypHoe odopmieHue peakuuu. [IpuHIMOHMaTBHAs cXeMa IPOU3BOJCTBA.
Otivuue B COCTaBe TEXHUYECKOro cnupra U cnupra pektudukara. CrocoObl OYUCTKU
TEXHUUYECKOTO cnupTa. CpaBHEHHE METOJOB MPSMOI U CEpPHOKHUCIOTHOM TUApaTaluy 3TUJICHA.
28. CuHTe3pl W3 OKHCH YyIilepoJa W Bojopoja. HampaBineHuss peakuuu, HTPOMBIIIIEHHOE
npumeHenne. Cunte3 MeraHosna. Tepmoxumus. TepmoauHamMuKa KauyeCTBEHHO U
KonuyecTBeHHO. Kunernka. ®dopmanbHOe ypaBHEHHME CKOPOCTH pEakLMH, CyMMapHbIN
MOPAJIOK 10 peareHTaM. VIcTUHHasg KMHETUKa B MPUCYTCTBUM KaTanuzaTtopa. JIumutupyromas
ctanusa npouecca. [lytu yBenmueHus cKOpocTd peakuuu. BelOOp peakIMOHHOTO ycTpoHCTBa
U1 IIpoBesieHus peakiuu. Cxema npou3BoAcTBa. BbIxoa MeTaHoI1a Ha pa3iioKEHHOE ChIPhE.

Kpurepuu onenku (B 6amiax):

- 25-30 6aI0B BBICTABIISIETCS CTYJCHTY, €CJIA CTYJCHT JIall MOJIHBIE, Pa3BEPHYTHIC OTBETHI HA
BCE TEOPETHUECKHUE BOMPOCHI OMIIeTa, MPOIeMOHCTPUPOBAJ 3HAHHE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX JICMEHTOB, YMEHUE MPUMEHSTh TCOPSTHUECKNE 3HAHUS TIPU BHITIOJTHECHUH
MpaKTU4ecKux 3aganuil. CTyaeHTt 6e3 3aTpyAHEHH OTBETHII Ha BCE JOTOIHUTENbHBIE BOIPOCHI.
[IpakTrueckas 4acTh pabOTHI BHITIOJIHEHA MMOJTHOCTBIO 0€3 HETOUHOCTEHN M OLINOOK;

- 17-24 6anioB BBICTABISIETCA CTYACHTY, €CIIA CTYJEHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJTHAKO JIOMYIIEHBI HETOYHOCTHU B ONPE/ICIICHUN OCHOBHBIX MOHATHH. [Ipy oTBeTe Ha
JIOTIOJTHUTEBHBIE BOMPOCHI TOMYIIEHBI HEOObIINE HETOYHOCTU. [1pH BBHIMOTHEHUH TPAKTUYECKOU
4acTH pabOThI JOMYIIEHBI HECYIIIECTBEHHbBIE OMIUOKH;

- 10-16 6anioB BBICTABISIETCA CTYCHTY, €CIIA IIPH OTBETE HA TEOPETUUECKHE BOMIPOCHI
CTYJCHTOM JIOMYIIEHO HECKOJIbKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHHH OCHOBHBIX MTOHSITHIA.
Jloruka v mogHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSHAMU. 3aMETHBI TPOOEIIbI B 3HAHUU OCHOBHBIX
MeTOo10B. TeopeTnyecKue BOMPOCH B IIEJIOM HU3JIOKEHBI JIOCTATOYHO, HO C MPOITYCKaMH MaTepuara.
Nmerorcs mpuHIMIIAATBHBIC OLTHOKH B JIOTUKE MMOCTPOCHHSI OTBETa Ha BOonpoc. CTYIEHT He perni
3aJladuy WIN [IPU PEeIIeHNH AOMYIIEHbI IpyOble OUINOKY;

- 1-10 GanyoB BBICTABISETCS CTYACHTY, €CIH OTBET Ha TEOPETUYECKUE BOIIPOCHI
CBUJICTEILCTBYET O HEMTOHUMAHWH U KpaifHe HETIOJIHOM 3HAHUM OCHOBHBIX ITOHSATHI H METOJIOB.
OO6HapyKuBaeTcsl OTCYTCTBHE HABBIKOB IPUMEHEHUSI TEOPETHUECKHUX 3HAHUHN MPU BHITIOJTHEHUH
MPAKTUIECKUX 3a1aHuii. CTyJICHT He CMOT OTBETUTh HH Ha OJIMH JIOMOJIHUTEIILHBIN BOITPOC.

Bonpocs! k 1onyckam K J1adopaTopHbsIM padoram
JlaGopatophas pabota Nel «I'pagynpoBka peomeTrpar»

1. 'mapaBnuka. I'mapocratuka. [lonsrue nasienus. [Ipunuun cratuku. Juddepenpansabe
ypaBHEHHUsI paBHOBecHsI Diliiepa Ha OCHOBE IPUHIINIA CTaTUKU. OCHOBHOE YpaBHEHUE THIPOCTATHKH,
(bu3n4YeCcKUil CMBICI BXOSIIUX B HETO BEIMYHUH.

2. 3akoH [lackans. [Tpuanun coobmaromuxcs cocynoB. [Ipumenenne 3akona [lackans u
CJIEICTBHS U3 HETO: MAaHOMETPBI, IbE30METPBI, BOAOMEPHBIE CTEKIA. [ uapoIpeccsl.

3. I'mppoaunamuka. [loHATHA pacxon M CKOPOCTh ABUKEHUS KUIKOCTH, X PA3MEPHOCTb.
Juddepenunanbuble ypaBHeHUS ABMKEeHUS Ditnepa. BoiBon 3akoHa bepHyninu Ha ocHOBe
MHTErpupoBaHus AU depeHrnaIbHbIX YpaBHEHUH qBMKEeHHS Ditnepa. duznueckuil CMbICT
BXOJAIIMX B ypaBHEHUE bepHyIu Benn4uH. Y paBHEHHE CIUIOLIHOCTH CTPYU. Y paBHeHUE bepHymn
JUISL pE€aJIbHBIX JKUJIKOCTEH.

5. PesxxuMBbl ABUKEHUS KUAKOCTU U KpuTepuid Pelinomnbaca. JlaMuHapHOE NBUKEHUE KUAKOCTH.
BripaxkeHue ckopocTu Jr000ro caMoNpoU3BOJILHOTO IIPOLecca U €ro MPUMEHEHUe AJis pacueTa
CKOPOCTH JIBUKE€HHUsI OTACIIBHBIX CIIOEB KUIAKOCTU. Pacnipenenenue CKOpocTe 10 CEYeHHIO ITOTOKa
IpH JJaMUHapHOM JiBHKeHuU. ['paduk pacnpenenenus ckopocTeil MoToka npu JaMUHAPHOM U
TypOYJIEHTHOM JB)KEHHUHU, CPE/IHSAS 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. [IpenMyinecTsa 1 HEZOCTATKU 3TOT0 METOAA ONPEIEIECHNS CKOPOCTHU TIOTOKA.

7. Turmsl cyxaroImux yCTpOUCTB: MepHast quadparma, comio, Tpyda Bentypu. Onpenenenune
Haropa J0 1 MOcJIe CY>KaOLIEro yCTpOHCTBa ¢ MOMOLIbI0 AupMaHoMeTpa. OrpeesieHue CKOpOCTH
MIOTOKA C OMOIIBIO0 MepHOU Auadparmbl. BeIBoa ypaBHEHHS /Ui pacdeTa MAKCUMAIbHON CKOPOCTH
IIOTOKA, CPEHSASA CKOPOCTh IBMKeHUs. [IpenMyinecTBa 1 HEIOCTaTKU OTAEIBHBIX CYXKAIOIIUX
YCTPOMCTB.

8. Poramerp — npuOop ¢ MOCTOSIHHBIM NE€penaaoM AaBieHus. [IpuHuun aelicTBus poramerpa,
CHJIBIL, IEMCTBYIOIIME Ha MOIUIABOK, YCIIOBUE paBHOBeCUs. MI3MepeHne pacxoaa »KUIKOCTH WK Ia3a ¢
IIOMOLIBIO pOTaMeTpa. BiusiHue pacxoaa *UAKOCTU Ha Iepenaj JUHaMUYeCKOro Haropa B
poTamerpe.

JlabopaTtopHnas padota Ne 2 «TemnoBbie poLeCCh»

1. TemmmooOmeH. JIBrkymias cuia TerioooMeHa. TemmnepaTrypHbIid rpaaueHT. TemmoBbie
OaJiaHCHI.

2. OcHOBHOE ypaBHEHHUE Teruronepeaadn. ®u3ndeckuii CMBICI 001Iero K03 huImeHTa
teronepenayn. Koadduuuent remnooraauu. Temonepenaya yepes mIOCKYI0 METAJUIMYECKYIO
CTEHKY IIPU MIOCTOSIHHOM TEMIIEPATYPE TEIUIOHOCUTENIEH. BBIBOJ ypaBHEHMS, CBA3YIOIIETO
kod(durment Ternonepeaaun K ¢ koagduimenTaMu TeIooT1auu o, Op. 3HaYeHUE KodpHUIIMeHTA
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 sreMeHTapHBIX CIloco0a pacpOCTPaHEHUS TeIIa: TEIIONPOBOIHOCTb, KOHBEKIIHS,
TEIJIOBOE M3TYUYCHHE.

4. Harpesaromiue 1 OXJIaX/IaI0II1Ee areHThl, X TeII0(hU3NUecKue CBOICTBA, IPEUMYIIECTBA U
HEJOCTaTKHU.

5. TennooOMEHHUKH, UX THIIBI, YCTPOHUCTBO, TPEUMYIIecTBa U HeAoCcTaTKU. CriocoObl
KOMITEHCAITMH HEPAaBHOMEPHOTO PACIIUPEHHS TPYOHOTO B MEXKTPYyOHOTO MPOCTPAHCTBA
TEMI000MEHHHUKOB.

JlaGopatopHas pabota Ne 3: Onpenenenue 3pPpeKTUBHOCTH PabOThHI KOJIOHHBI pEKTH(PHUKALIUN
MEPUOINYECKOTO JEUCTBUS

1. Ileperonka »xxuakocteit. Ilpocras neperonka, onpenenenue. [leperonka 6uHapHO cMecH Ha
yarpamme: «TemIeparypa - COCTaB Iapa — COCTaB — )KUJIKOCTH» U Ha TUarpaMMe: «COCTaB KUIKOCTH
- cocTaB napa». PaBHoBecue Mexy (hazamu. Hegoctatku npoctoit neperonku. [leperonka noa
BaKyyMOM, C BOJSIHBIM [1apOM, C HHEPTHBIM Ia30M, KaKue YCIOBHUS ITPH 3TOM U3MEHSIOTCS.

2. Pextuduxanus, e€ cymHoctb. CX0JICTBA U PA3IUUUs C IPOCTON MEeper OHKOM.
[IpuHIMNUaTbHAsS cXeMa YyCTAaHOBKU PEKTU(PUKALIMU HEPEPHIBHOTO IEUCTBUS.

3. MarepuanbHblif 6aaHC KOJIOHHBI peKTU(GHUKAIMY U BBIBOJI yPaBHEHUs pabodel TMHUU
YKpEIUIAoel U HcuepIbIBaloIeii YacTH KOJIOHHBI HeMpepbIBHOTO AelicTBUd. [locTpoenne padounx
JMHUI Ha [UarpamMMe «y-X» U HaX0)KJIEHUE Yncia TEOPETUYECKUX TapeIOK KOJOHHBI.

4. ®nermoBoe yncio. Pacuer MUHUMaIbHOTO U pabouero (haerMoBOro Yyucia.

5. KonoHHa pekTu(HUKAIMK TEPUOTUIECKOr0 NeicTBUS. PesKuMBbl pabOThl KOJIOHHBIL: a) TIPH
MTOCTOSIHHOM (PJIErMOBOM 4ucJie; 0) Mpy MOCTOSSHHOM COCTaBE TUCTHILIATA.

6. YCTpOICTBO pa3IMUHBIX TUIIOB KOJIOHH: HACAI0YHBIX, TAPEIbYATHIX (CUTUATOrO,
KOJIMMauKOBOT'O M KJIallaHHOTOo Tuma). [IpenmyniecTBa 1 HEQOCTaTKU Pa3IMYHBIX THIIOB KOJIOHH.

7. OCHOBBI peKTU(UKALIUN MHOTOKOMITIOHEHTHBIX CMECEH.

8. YcTpoticTBo 1ab0paTOpHOI HACAAOYHON KOJOHHBI. BBIBO/I KOJIOHHBI HA PEXUM
3axJIE0bIBAHMS, HA pabounil pexkKUM U PEXKUM OTBOJIA TUCTHILIATA.
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JlaGopaTtopHnast pabota Ne 4
«'uaponus aTuiiaeraTa»

=

OO01mas XxapakTepuCTHKa peakiuid dTepuUKAIUNA U TUIPOIH3A.

2. Tepmoxumus. Tepmoaunamuka. BnusiHue cTpoeHust CoupTa U KUCJIOTHI HA KOHCTAHTY

paBHOBECHSI.

Kuneruka u xartanus. BnusHue cTpoeHus ciupTa U KUCIOTh HA KOHCTAHTY CKOPOCTH PEaKIIUU.

[TprMeHeHue CIOXHBIX (PUPOB.

5. Peaxtopa nis npoBeAeHUs peakiuil 3TepuuKaluy NEPUOANYECKOT0 U HEITPEPHIBHOTO
JICUCTBUA.

6. IlpuHnunuanbHas TEXHOJIOTMYECKas CXeMa YCTaHOBKH MOJIY4YeHHsI dTUIaleraTa

sTepu(UKANIEH YKCYCHON KUCIOTHI STAHOIOM.

How

JlaGopaTtopnast pabota Ne 5
«KaranuTudeckuii KpeKUHT HEPTAHBIX (DpaKIuii

1. Tepmuueckuii KpekuHT HeDTIHBIX (Ppakimii. HasHauenune nporecca, ChIpbE. XUMUYECKHE
OCHOBBI IIpoliecca. Peakiuy 0OCHOBHBIX TPYIII yIJIEBOJOPOAOB. MeXaHU3M TEPMUYECKOTO
KpekuHra napapuaoB. Teopus Paiica Ha npumepe KpekuHra H-OyTana. TeopeTrueckuii coctaB
IIPOAYKTOB KpEeKMHIa H-OyTaHa. AnnaparypHoe opopMIIeHHE, TEXHOJIOIHUECKas CXema
TEPMHUYECKOI0 KPEKUHIa, OCHOBHBIE MPOTYKTHI U UX CBOHCTBA.

2. KokcoBanue HedTsHbIX ocTaTkoB. HazHaueHue nporecca, cblpbE. TUMBI YCTAHOBOK
KOKCOBAHHUS HEPTSHBIX OCTAaTKOB. CXeMa YCTaHOBKH HEMPEPHIBHOIO KOHTAKTHOT'O
KOKCOBaHUS.

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

4. Karanutudeckuii KpeKHHT He(PTsHBIX Qpakiuii. Haznauenue mporecca, coipbé. Peakunn

OCHOBHBIX I'PYIII yII€BOAOPOAOB. IIepBUuHbIE 1 BTOPUYHBIE PEAKIIMH, UX BIUSHUE HA COCTAB

MIPOJYKTOB KPEKHUHTa.

HonHbII MEXaHN3M KaTAIMTUYECKOr0 KpeKknHra. Karaau3aTopsl..

6. bBrok peakTop-pereHepaTop ¢ ABIKYIIMMCS IIAPHKOBBIM KaTanu3aTopoM. biok peakrop-
pETreHepaTop ¢ «KUIISAIIMM CI0EM» KaTalln3aTopa, IPEUMYILECTBA «KHUIIAIIETO CI0s Mepes
IIapUKOBBIM KaTaJll3aTOpOM.

7. TlpuHOMOMaTbHAs cXeMa KaTaIUTHUYECKOT0 KPEKUHIa C «KUIISIUM ciioeM». OCHOBHBIE
MPOJYKTHI KPEKMHTIa, BbIXO O€H3MHA aBTOMOOMIIBHOTO, aBUAIIMOHHOTO.

o

JlabopaTtopHnast pabota Ne 6
«[Ipotecchl rUAPUPOBAHUS U JETUIPUPOBAHHUS.
JernapupoBaHue [UKIOTEKCAHA»

HerunpupoBanue H-Oytana. OcHOBHast U TOOOYHBIEC peakinu. DOopMyTUPOBKAa OCHOBHOM 3a7a4u
XUMUYECKON TEXHOJIOTHH.

AHanu3 0cOOEHHOCTEN TEPMOAMHAMUKY PEAaKIIMKA HA KAYECTBEHHOM M KOJIMYECTBEHHOM YPOBHE.
Kunernka npouecca.

Br160p peakropa, mprueMsl OABO/IA TeIJIa B 30HY peakuuu. [IpuHuunuansHas cxema
MIPOMBIIIJICHHON YCTaHOBKH.

HerunpupoBanue 6yreHa — 1 1o Oyraguena — 1,3. OcHoBHas u mo6oyHbIEe peaku. OCOOEHHOCTH
TEPMOJIMHAMHUKH HA KAUECTBEHHOM U KOJIMYECTBEHHOM YPOBHE.

Kunertnka npouecca.

Br16op peakTopa, poib BOASHOTO Mapa B MOIEp>KaHUH BHICOKON aKTHUBHOCTH KaTalu3aTopa.
Perenepanus karanmsaropa.

[TpuHIMnHMaIbHAs CXeMa MPOMBIIIIEHHOW YCTaHOBKH.
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9. OcobeHHOCTH NEeTUAPUPOBAHUS IUKIOTEKCaHa M0 CPABHEHHUIO C JETUPUPOBAHUEM
anu(paTHYECKUX YIrIIeBOI0POI0B. Vcnoap30BaHue 3TOM peakuu B 1TaOOpaTOPHH U B
MIPOMBIIIIJICHHOCTH.

Kpurepuu ouenku (B 6ajjiax):

- 3 Dauta BBICTABISICTCS CTY/ICHTY, €CIIH CTY/CHT JIall TOJIHbIC, PA3BEPHYTHIC OTBETHI HA BCE
TEOPETUYECKHE BOMPOCHI, POJEMOHCTPUPOBAJ 3HAHNE (DYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TCPMHUHOJIOTMH, OCHOBHBLIX 3JICMCHTOB. CTyI[eHT 663 3any,Z[HCHI/Iﬁ OTBCTHUJI HA BCC JOINOJIHUTCIIBHBIC
Bompockl. [IpakTryeckast 9acTh pabOTHI BBIMOJHEHA OJHOCTHIO 06€3 HETOYHOCTEH U OMIHOOK;

- 2 eCITH [TPH OTBETE Ha TEOPETHYECKUE BOIPOCHI CTYACHTOM JOMYIIEHO HECKOIBKO
HECYIIECTBEHHBIX ONTMOOK B TOJIKOBAHUHM OCHOBHBIX MOHSTHI. JIOTHKa M TTOJHOTA OTBETA CTPAIAIOT
3aMETHLIMHU U3bIHAMU. 3aMETHBI HpO6eHbI B 3HAHHUU OCHOBHBIX MCTOJ0B. TeOpeTI/ILIeCKI/Ie BOIIPOCHI B
11€JIOM H3JI0KEHBI JIOCTATOYHO, HO C MPOITyCKaMH MaTepraa. IMeoTcss HeMPUHIIUITHATBHBIE OITHOKH
B JIOTHKE TTOCTPOCHHSI OTBETA Ha BOIPOC.

-1 Gas1a BBICTABIIAETCS CTYEHTY, €CIIU MPH OTBETE HA TEOPETUUECKHUE BOTIPOCHI CTYACHTOM
AONYIICHO HECKOJIBKO CYIICCTBCHHBIX OIIMOOK B TOJIKOBAaHMY OCHOBHBIX IMOHSATHH. JIornka v mmojiHoTa
OTBETa CTPAIAI0T 3aMETHBIMH U3bSIHAMH. 3aMETHBI TIPOOEIIBI B 3HAHUM OCHOBHBIX METOJIOB.
Teopernueckue BOIPOCH! B LIEJIOM H3JI0KEHBI IOCTATOYHO, HO C MPOITyCKaMK Matepuaina. FiMerorcst
NPUHIMITHATBHBIE OIIHOKH B JIOTMKE TIOCTPOEHHS OTBETA Ha BOIIPOC.

- 0 GaJIIOB BBICTABIISICTCS CTY/ICHTY, €CIIA OTBET HA TCOPETUUECKHE BOMPOCH! CBUICTEIHLCTBYET O
HETMIOHUMAHUHU U TIOJTHOM HE3HAHUHM OCHOBHBIX MOHATHI U MeTO0B. OOHApYKMBAETCS OTCYTCTBUE
HAaBBIKOB ITPUMCHCHU A TCOPETUUCCKUX 3HAHUU IIPU BBITOJHCHUHU NPAKTHYCCKUX 33,I[aHPII>i.

TpeodoBanusi K 0(p)oOpMIIEHUIO OTHYETA 0 JIaDOpaTOPHOI padoTe
JlaGopaTopHast paboTa J0JKHA COCTOSTh M3 CIEAYIOUIUX TJIaB:
TUTYIBHBIN JIUCT.
Onucanue 1ean padboThI.
[IpenocraBiieHne KPaTKUX TEOPETUUECKUX CBEJCHUM.
OnucaHye TEXHUYECKOTO OCHAIICHUSI U METOJIMKU MTPOBEICHUS SKCIIEPUMEHTA.
IlosydeHHBIE B X0/1€ IPOBEACHMSI DKCIIEPUMEHTA PE3YJILTATHI.
AHanu3 1aHHBIX, TOJYYEHHBIX B X0/1€ IPOBEICHUS SKCIIEPUMEHTA.
ITonBenenue UToros, GopMyIupOBKa BHIBOJIOB

NoookrwdPE

Kpurepuu ouenku (B 6anax)

- 0 GayIOB BBICTABIIAETCS CTYNIEHTY, €CIIH CTYJCHT HE MPEACTaBIII 0)OPMIICHHBIH OTUYET O
nabopaTopHOil paboTe;

- 1 Gayu1 BBICTABISETCS CTYACHTY, €CITU CTYJIEHT JIOMYCTH OIMOKU B 0(OPMIICHHH OTUYETA O
nabopaTopHoii paboTe u B pacuérax;

- 2 OaJia BBICTABIISETCS CTYICHTY, €CIIA CTYACHT 0popMui oT4€T 1o popme U He TOMYIIEHO
olIMOOK B pacuéTax M CoJep>KaHHH;

Ilpumepvr mecmoguix 3a0anuit

TecToBble 3a1aHHS 10 JUCIUTUIMHE « XMMHYECKAasT TEXHOJIOTHS
HanpasieHue 04.03.01 - Xumus

JUIS CTYJIEHTOB 3 Kypca XHMHUYECKOTO (akynbTeTa (5 cemectp)
coctaButenb: aoil. kapeaps BMC u OXT bazynosa M.B.

AF

AS

lim( ]
29. B rujipaBiuke mpeaest OTHOLICHHS npu AS —0 Ha3bIBaeTCS
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a) TUJIPOCTATUYECKUM JABJICHHEM B TOUKE;

0) cUJI0i THIPOCTATUYECKOTO JIaBICHUS;

B) JIBIKYIIEH CUIJIOW THIPOMEXaHUUYECKUX IPOLIECCOB;
I') CUJIOHN TSKECTH.

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

3. BeIxon mpojykra — 370...

a) OTHOLIEHHUE PeaIbHO MOJIYYEHHOT0 KOJIMYeCTBa NPOAYKTa K MAKCUMAaJIbHO BO3MOXXHOMY €T0
KOJIMYCCTBY, KOTOPOC MOTIJIO OBl 6BITB IMOJIY4YCHO IIPU JaHHBIX YCIOBUAX OCYHICCTBICHUA XUMHYECKOU
peaxkuuu;

0) 107151 UICXOAHOI'O PEareHTa, UCIOJIb30BAaHHOI0 Ha XMMHUYECKYIO PEAKIIHIO;

B) OTHOIIIEHHE KOJIMYECTBA UCXOTHOTO PEareHTa, pacxoyeMoro Ha LeJIeBYI0 Peakinio, K
00IIeMy KOJIMYEeCTBY HCXOJHOTO peareHTa, MOIIeAIero Ha BCe Peaknu (1 IeNIeBYI0 U TOOOYHEIE);

I') KOJIMYECTBO MPOJIYKTA, MOTYYSHHOE B €IMHUILY BPEMEHHU.

Kpurepun ouenku (B 0aj11ax) TeCTOB

- 0 6ayITOB BBICTABIIAETCS CTYIEHTY, €CITH KOJIMYECTBO MPABMIBHBIX 0TBETOB 0 %0;

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

- 5 6aJUTOB BBICTABIIACTCS CTYJIEHTY €CIIM KOJIMUYECTBO MPaBMIIbHBIX 0TBETOB 40 %;

- 10 GayuI0B BBICTABIISICTCS CTY/ICHTY, €CIIH KOJIMYECTBO NMPAaBWIBHBIX 0TBETOB 60 %0;

- 15 GanmoB BBICTABISETCS CTYACHTY, €CIIM KOTUYECTBO MpaBUiIbHBIX 0TBeTOB 80 - 100%;

5. YuedHo-MeToAMYeCcKOe U HH(OPMALIMOHHOE o0ecTedeHne JUCIUTINHBI

5.1. IlepeyeHb OCHOBHOM W IONOJHUTEIbHON y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A5
OCBOEHHS TUCHUTIUHBI

OcHoBHas nuTepaTypa:

basynoBa, Mapuna BukrtopoBHa. Xumuueckass TexHonorus:: yueb. mocobue / M. B. basyHona;

bamkupckuit  rocynapcTBeHHbId  yHuBepcurer. —  Yga:  PUL[  Baml'V,  2009-.
Y. 2 : Ou3UK0o-XMMHUUYECKHE 3aKOHOMEPHOCTH B XUMHMUYECKOW TEXHOJIOTHH [DJIEKTPOHHBIN pecypc],
2012. — DJEKTPOH. BEpCHS neu. nyOJIMKauy.

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

bazynoBa, Mapuna BukropoBHa. Xumuueckass TexHojorus: y4de0. mocobue / M. B. ba3zyHosa;
bamkupckuii rocynapctBeHHblil yHuBepcurer. — Yda: PULl baml'y, 2009-4. 3 : Baxueiimue
MpOM3BOJICTBA [DnekTpoHHbIl pecypc], 2013. — DnekTpoH. Bepcus Med. MyOIuKanum. ——
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHYECKOW TEXHOJOTMH : [yded. Uisi XUM.-TeXHOJ. crmer. By3oB| / monm pen. U. II.
MyxnenoBa .— / U3n. 4-e, nepepad. u gomn. — M. : Beicmas mkoina, 1991 .— 463 c. (58 7k3)
bazynoBa, Mapuna BukropoBHa. Xumuueckas TexHoinorus : y4de0. mocobue / M. B. ba3yHoBa ;
baml'V .— Va : PULL baml'V, 2009-Y. 1: [Ipoueccsl u annmapatbl XMMHUYECKON TE€XHOJIOTHH .—
2009 .— 96 c. (71 3x3)

JlonotHUTE/ILHAS JIUTEpPaTypa:

OCHOBBI XMMHMYECKOW TEXHOJOTUM : [y4ueOd. Uil XWUM.-TeXHOJI. cmell. By3oB| / mox pex. W. IL
Myxnenosa .— / U3x. 4-e, mepepab. u non. — M. : Beicmas mkona, 1991 .— 463 c. (58 3k3)

2. [Ipumephl ¥ 3aa4m 10 _TerioMaccooomeny: yueonuk / mon pea. B. C. Jlormnosa - CI16.: JlaHs,
2011 - 256 c.
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IlepeyeHb MeTOAMYECKHUX YKA3AHUI VISl CAMOCTOAITEIbHON PadOTHI CTYIEHTOB
1) Meronnyeckue yka3aHHs IO BBIIOJIHEHUIO JIAOOPATOPHBIX paboT mo Kypey «OOmas XuMuuecKas
TexHoJorus, 4.1»: «MaccooOMeHHbIE MpoIecChl: abCOpOLIHs
2) Meroanyeckue yKa3zaHHs 110 BBIIOJIHEHUIO Ja0OpaTOpHBIX paboT mo Kypcy «OO0mas XxuMuyeckas
TexHoJIoTHs»: «Bosa B xumudeckoi mpoMeliiiuieHHOCTH (2005 1.).
3) Meroauueckue ykazaHusi mo Kypcy «OOmas xumuueckas TexHosorus»: «OCHOBHas 3anava
XUMU4ecKor TexHomorun» (2005 r.)
4) Metoanueckue ykazaHus 1o Kypcy «OOmas xumMuyeckass TeXHOJIOTHs»: «ChIphE B XUMHUECKON
TexHosorum» (2006 r.)
5) Meroauueckue ykazaHUsi MO Kypcy «OOmmas XuMHUYECKas TEXHOJOTUs»: «JlabopaTopHbIii
MPAKTUKYM I10 001l XUMUIECKON TEXHOJOTHUHU: COACpIKAaHNUE U TIOPSIOK ITpoBeaeHus.» (2006 r.)
6) Metoanueckue ykazaHus 1o Kypcy «OOmas XxuMudeckas TeXHonorus, 4.1»:  «MaccooOMeHHbIe
nporecchl: pektudukanus.» (2007 r.)
7) 8) Meroanueckue ykasaHus 1o kypcy «OOmas xumudeckas TexHosiorus, 4.1»: «I['pagynpoBka
peometpa» (2007 r.).
9) Meronuueckue ykazaHusi 1o Kypcy «OOmas xumuueckas texHosorus, 4.l»:  «TemioBbie
nporecce» (2007 1.).
12) l'unpoarHamMuKa peabHBIX KUAKOCTE» (yueOHO-MeTouueckas pa3paboTka) Yepa:  PUO
baml'V. 2007.
13) Hed1b. OcHOBEI epBuuHON HedrenepepadoTku (yaeOHO-MeToanuecKas pa3padorka) Yda:
PUI] bamry, 2009
14) Karanutnueckuii pudgopmunr. (yaeOHO-MeToamueckas pazpadorka) Yda: PUL bamry, 2011
15) IlpousBoactBo Oyraauena-1, 3 kartanutuyeckuM pacuieruienueM 3tanona (mo C.B. JleGeneBy)
(yuebHO-MeToaMueckas pazpadborka) ¥Yda: PULL bamry, 2011

Cnucok cokpameHui
JIk — nexuumn, JI6 — nabopaTtopusle 3anatusi, Cp — camocTosATeNbHas paboTa cTy1eHToB, Kii -
KOJIJIOKBHYM
5.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKAaNMOHHOM ceTH « UHTepHET» N
NMPOrpaMMHOI0 odecrnevyeHnsi, He0OXOAUMBIX J1JI5 OCBOECHUS AU CHUIIITUHBI
1. DnextponHas 6ubnmoreunas cucrema «9b bamlV» - https://elib.bashedu.ru/
2. OmnexkTpoHHas OuOnMoOTe4YHass cucCTeMa «YHHUBEpCUTETCKas OubnuoTexka OHJIAH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHAs CHCTeMa U3aTenbeTBa «Jlanby - hitps://e.lanbook.com/
4. DnexkTpoHHbI Katayor budmuorexku baml'y - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas ba3bl nanHbix EastView (mocTynm K 3JIEKTpPOHHBIM HayyHBIM JKypHajam) -
https://dlib.eastview.com/browse
6. Hayunas snextponHas Oubnuoteka - elibrary.ru (ocTyn K 3J€KTPOHHBIM Hay4YHBIM XypHallam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. /Torosop Ne 104 ot 17.06.2013 .
Jluuensun 6eccpouHbie
8. Microsoft Office Standard 2013 Russian. /foroop Ne 114 ot 12.11.2014 r. JIuuen3uu 6eccpounbie
9. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License
10. Cucrema nentpanmzoBanHoro TectupoBanus baml'y (Moodle). YauBepcanpHas oOmecTBeHHAs
nmuuens3us GNU

6. MaTepuajnbHO-TeXHHYeCKas 0232, He0OX0AUMAsI /IJISl OCYLECTBJIEHUSI 00Pa30BaATEJIHLHOIO
npouecca no JUCHUIINHE

HaumeHnoBanue OCHaIEeHHOCTD CNENATbHBIX MOMeIleH Uit IMepeyeHb JMIEH3HOHHOTO
CrenuaJbHbIX U OMENIEeHUI VIS CAMOCTOSITEILHOM NMpOrpaMMHOI0 odecrnevyeHusl.
noMeneHui u padoThI PekBH3UTHI MOATBEPKIAIOIIETO

TMoMeIeHn | st JOKYMEHTA

CaMOCTOATEJbHOM
padoThI
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1. yuebHas ayauTopus

s npoBe/eHust
3aHATHH  JIEKIIHOHHOI'O
THIIA:

ayIUTOpHUs Ne 405
(xumpax KOpIyC),
ayIUTOpHUs Ne 311
(xumdak KOpIIyC),
ayIUTOPHS Ne 310
(xumdak KOpIIyC),
ayIUTOPHS Ne 305

(xumdaxk koprmyc).

2. y4deOHasi ayauTOpHSA
s NpOBeIeHUsI
3aHATHH CEMHHAPCKOro
THna: Jsabopatopust Ne
121 (xumbak kopmyc),

nmaboparopuss  Ne 407
(xumak koprryc),
nmabopatopus  Ne 412

(xumak koprryc).
3. yueOHass ayauTopusi

s NpoBe/IeHUsI
rpyNnnoBbIX "
WHANBHIY AJTBHBIX
KOHCYJIbTALMIA:
ayIuTOpus No 405
(xuMax KopITyC),
ayIuTOpUs Ne 311
(xuMax KopITyc),
ayIUTOPHS Ne 310
(xumdax KOpITyC),
ayIUTOPHS Ne 305

(xumdak Kopmyc).

4. yuyeOHass ayauTopusi
AJISl TEKYLIero KOHTPOJIst
u MPOMEKYTOYHOI
aTTecTAllMU: ayIAUTOPHS
Ne 405 (xumoax xopmyc),

ayauTopus No 311
(xuMmax KOpITyC),
ayIuTopus Ne 310
(xmcax KOPITYC),
ayIuTopus Ne 305
(xumdak Kopmyc).

5. MoMeleHUus IS
CaMOCTOSITEIbHOM
padoThI:

YUTAITBHBIN 3am Ne |
(TnaBHBIHA KOpIyC),
yuTadbHbIA 3am No 2
(dbm3mar KopIyc-
yueOHOE),  YHTaIbHBIN
3all Ne 5
(TyMaHUTapHBII

KOPIIYC), YNTAIBHBIN 32l
Ne 6 (yueOHblit KOpITYC),
YUTAIbHBIN 3am Ne 7
(rymaHUTAPHBII
Kopmyc), Jaboparopus
Ne 206 (xumax
Kopmyc), Jaboparopus
Ne 209 (xumax
KOPITYC),1ab0paTopHst

Aynuropus Ne 405
VuebHas MeO0elb, yueOHO-HAT IS THBIC
nocoowus, JIOCKa,HOYTOYK,MYJIbTHME A~
npoekrtop Mitsubishi XD3200U, skpan c
3JIEKTPOIPUBOJIOM 300*400cm Spectra
Classic.

Aynutopus Ne 311
YyeOHas MeOenb, y4eOHO-HAT IS THBIE
mocodus, JIOCKa, HOYTOYK,IPOEKTOP
Mitsubishi XD 600U, 9KpaH c

anekTponpuBonoM Projecta 183*240cm Matte
white.

Aynutopus Ne 310
VYueOHast Me0elb, y4eOHO-HaTJIsI THbBIC
nocodusi, J0OCKa, HOYTOYK,MyJIbTHMeIUa-

npoektop Mitsubishi EW230ST,
nacrennslii Classic Norma 244*183.

9KpaH

Aynurtopus Ne 305
VYyeOuas MeOeb, y4eOHO-HAT IS THBIE
nocobus, J0CKa, HOYTOYK,MyIbTHMeIUa-

mpoektop  Mitsubishi EW230ST,
HacteHHBIN Classic Norma 244%183.

JlaGopaTopus Ne 121
VYyeOuas MeOeb, y4eOHO-HAT IS THBIE
mocobusi, HaboOp XMMHYECKOH IOCYyAbI,
kommiekt Mebenun BHP, akBamuctussatop,
nocka aymguropHas JIA  (32)3, nmocka
knaccHasn/2002r, mukpockomn, Hacoc, PMC
"Honomertpusi", WHPOPMALMOHHBIA CTEH,
Busko3umeTp d=0,54 (10 mr.), BU3KO3UMETP
d=1,16 (5 mrT.), mepuomWYecKas CHCTeMa
Memnneneesa (21mT.), cTON 2-X TyMO., CTOI 2-X
TyMO.,IToicTaBKa-kadempa.

JlaGopaTopus Ne 407
YuebHas MmeOenb, yaeOHO-HATIISTHBIC
mocoOusi, HabOp XUMHUUYECKOU TMOCY/IBI,
npuoop, yCTaHOBKA.

JlaGopaTopusi Ne 412
YuebHasg mebenb, yueOHO-HATIISIHbIE
mocoOusi, HabOp XUMHUUYECKOU TOCY/IBI,
razomerp

9KpaH

YuranabHbli 3aa Ne 1
Hayunprit w  yueOHBI (oHA, Hay4Has
nepuonuka, I[IK (MoHOOMOK) - 3 T,
HeorpanuueHHeld goctyn k ObC u BJ;
KOJIMYECTBO MOCATOYHEIX MecT — 70.
YuraabHbli 3a7 Ne2
Hayuneif wu yueGHbI (oHI, HayuyHas
MEPUOINKA, MK (MOHOOJIOK),
MOJIKJIFOUEHHBIX K ceTH MHTepHer, — 8 mit.,
HeorpanmyeHHblt poctyn k. OBC u B/l
KOJIMYECTBO MOCAA0YHBIX MecT — 50.
YuranabHblii 320 Ne 5
Hayunblii u yueOHBIH QoHH, Hay4yHas
nepuonuka, IIK (MoHOOmOK) - 3  mmT,
HeorpaHuueHHbll goctyn k OBC u BJ;
KOJIMYECTBO MTOCATOYHBIX MecT — 27.
YuranabHbli 327 Ne 6
Hayunmpiii u yueOHBId (oHA, Hay4yHAs
nepuoguka, I[IK (MoHOOJOK) - 6 T,
HeorpanmueHHblii goctyn k OBbC u BJ;
KOJINYECTBO MmocagouHbix Mect — 30.
YuranbHblii 3270 Ne 7

Hayuspiit w  y4yeOHBIH (oHA, HaydHas

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jloroeop

Ne 104 or 17.06.2013 r. Jluuensuu
OeccpovHBIC

2. Microsoft Office Standard 2013 Russian.
Horoop Ne 114 or 12.11.2014 .
JIuuensum GeccpouHble

3. Cucrema LEHTPAIN30BAHHOTO
TECTHPOBAHUS baml'y (Moodle).

YHuBepcanpHas 0oOmecTBEHHAs JHUICH3US
GNU

4. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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Ne 419 (xumpak
KOpILYC).

6. momelienue IS
XpaHeHust "
npoduIaKTHIECKOT0
00CIyKUBAHUS
y4eOHOro
000pyn0oBaHus:
mabopatopus  Ne 013
(xumdaxk koprmyc).

nepuoguka, I[IK (MoHOOJOK) - 5 i,
HeorpanuueHHbl goctyn k OBC u BJ;
KOJINYECTBO MOCAJ0YHBIX MecT — 18.
Jla6opatopus Ne 206

VYuebHas  mebelb, y4eOHO-HaTJIsI THbIC
mocoOus, Mellajka Mar"auTtHasg EcoStir
(1.51,300-200006/MuH, 1arhopma

nram.120mm,6e3 HarpeBa), MeIlIaaKa
marauTHas [12-6110 (mo 11, ¢ momorp.
120C), memanka marautHas [19-6110 (mo
In, ¢ momorp. 120C), memamka MarHWTHAas
[12-6110 (mo 1, ¢ momorp. 120C), memnranka
MarHuTHas ¢ noporpesoM I19-6110M,
MeIllajKa MarHuTHas ¢ mogorpeBoM I[13-
6110M, MUKPOCKOTI, MHOTO()YHKIIMOHAITBHOE
ycrporictBo KyoceraFS-1030MFP, HoyTOyk
HPPavilion,  npoekrop  BenQMP612C,
Hoytoyk HP 6820sT2370 17 WXGA,
MOHHUTOP 19" Samsung
931BWSFVTFT,cucremusiii 61ox IntelCore
B Kommekre, mamsath NransTS 4G, cryn
NCO/gepn/ (6mr.), HOyTOYK ASUSKS52JE

15.6"/IntelCorei3 370 M/DVD-

RW/CAM/WIiFi/Win7BASIC.
Jla6opatopus Ne 209

YuebHas MebeTb, yueOHO-HaT I AHbIC

MOCOOHMs, KOMITBIOTEDP B COCTaBe: CUCTEMHBIH
6rox DEPO 460MD/3-540/T500G/DVD-
RW, MOHHUTOD 20" Samsung,
MHOTO(]YHKIIHOHAJILHOE YCTPOHCTBO
(mpunTep/xomup/ckanep) FS-1030 MFR,
MIPUHTEP JIa3€pHBII MOHOXPOMHBIM Samsung
ML-3310D, OpuduHr mUpHCTaBKa, Kpecio
«[Ipectmx», TymO0uka MOOWIBHAs, CTYI
"TIpecTmxk", CTOJI MUCHM., CTOJI MUCHM., CTYI
NCO

JlaGopaTopusi Ne 419
YuebHas MebeTb, yueOHO-HaT IS AHbIE
nocoows, MHOTO(YHKIIMOHAILHOE

ycrpoiictreo HP  Laser, muanmerHsii
xommbioTep Apple iPad 64 GB Wi-Fi +3G
Uepnplii  A4-1.00ITw,64I'b ¢ uexiiom,
KOTIMPOBAJBbHBIA ammapar, KOMUPOBAIBHBIH
ammapar
JlaGopaTopust Ne 013

Kommiekr wmebemn BHP, Becer GR-120
(120r*0,1mMr)  BHYTp.  KanuOpoBKa, C

TIOBEPKOW, neHtpudyra OITH-8,
MHOTO() YHKITHOHATTEHOE YCTPOICTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, snekTporuiurka
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Ipuio:xkenne Ne 1
MUHOBPHAYKH POCCUU

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI
AUCHHUILVIMHBI _XUMHYecKas TeXHOJA0Irus Ha 6 cemecTp

(HauMeHOBaHMe AUCIUIIIUHBI)
__ouHas

¢opma odyueHust

Bun pabotsl O0LeM TUCHUIITHHBI
O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 6/216

Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpernoaaBaresiem: 97,2

JIEKIUiH 32

MPAKTUYECKUX/ CEeMHUHAPCKHUX

71a00paTOPHBIX 64

npyrux (TpynmoBasi, HHIUBUAyallbHAs KOHCYJIbTAILNS U UHBIC BUIBI
y4eOHOM JesTENHHOCTH, IPEAYyCMATPUBAIOIINE pa00Ty 00YUaIOIIUXCS C

npenogasarenem) (OKP) 1,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYI0 paboTy obydaromuxcs (CP) 66
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3aMeny/3auety/auddepenurporannomy 3auety (KoHTposs) 52,8

®opma(bl) KOHTPOJIA:
JK3aMeH 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
Beero |JIK | TIP/CE [P [cpC | (Homepa ¢ TeCTHl H T.1L)
U3 CIIHCKA)
M
Pasznen |. Teopermyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 1.1. TeopeTudyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Beenenune. Pomp uw  macmraObl
WCIIOJIb30BAHUST XHMHUYECKHUX TIPOIIECCOB B
pa3nuuHbIX ~ cdepax  MaTepUaITHLHOTO
MPOU3BOJACTBA. CoIpbeBas u
1 SHEpreThyecKas baza XMMHYECKHX | . 2 10 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 XumMuueckou
NPOMBIILIEHHOCTH
OCHOBHBIE HAaIpPABJICHUSA J 4, 8, | Meroau-
2 .11 1 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. JKECTKOCTHL BOALI M METOABI €6
yMmeHbleHusa. HMoHooOMeHHass O4HCTKa
BOJibl. [IpombIliieHHast BOJIONIOATOTOBKA.

Tema 1.3. Crpykrypa XMMHKO-
TeXHOJIOTH4eCKUX CHCTeM.
XUMHUYECKOE MPOU3BOJICTBO KaK CIIOKHAS
cucteMa. OCHOBHBIE 3Tallbl CO3JAHUA
XUMHKO-TexHoJornueckux cucreM (XTC);
MIPUHLIMIIBI u oOuias CTpaTerus
cucteMHoro  mnonxoma.  CTpykTypHas
uepapxusi  TEXHOJIOTUYECKUX  CHCTEM:
MOJIEKYJISIPHBIE MPOLIECCHI —
MaKpOKHMHETHKA — anmnaparsl —
MIPOU3BOJICTBA — TIJI0O0ATbHBIE MPOOIEMBI
pa3BUTHS TEXHOC(EPHI.

12

10

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. Iloka3arenu pacxona pazIN4yHBIX
BUJIOB CBIpbSl; OTHOCHUTEIBHBIM BBIXOA
nponykra. KpuTepum  MHTEHCUBHOCTH
XTII. IloHATHsA: CTENEHb NPEBPALLEHHUS,
KOHBEPCHSI, CEJIEKTUBHOCTb.
[Ipon3BOAUTENBHOCTS U HHTEHCUBHOCTb.

12

10

J 1-4, 13,
14

Metoanuka 3

Homycku K
1a060paTOpPHBIM
pabotam

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

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

pabotam

Tema 1.6. I'mppoaunamuka.
[ToHsATHS pacxol U CKOPOCTb JABUKECHHUS
KHUJIKOCTH, nux Pa3MepHOCTb.
Huddepennnansubie 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.

Pexxumpl  1BUKEHHUS JKUIKOCTH H
kputepuii  PeliHonbiaca.  JlamuHapHOe
JIBUKEHHE KHUJIKOCTH. Beipaxenue
CKOpPOCTH JIFOOOr0  caMOIIPOU3BOJIBHOTO
rporecca U ero NpuMeHEHue JUIsl pacyera
CKOPOCTH [JIBUXKEHHUSI OTACIBHBIX CIIOEB
KUIKOCTU. Pacnpenenenne ckopocteul mo
CEUEHUI0 II0OTOKa TpU  JIAMUHAapHOM
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

71a00paTOPHBIM

pabotam

K
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MOTOKA U pacxoja >KUIKOCTU C MOMOIIBIO
TUAPOANHAMUYECKUX TPYO.

Tumnsl CyXarUMx YCTPOUCTB:
MepHas  nauadparma, comiio, TpyOa
Bentypu. Onpenenenne Hamopa 10 H
[ocjie  CYXarollero  ycTpoiictBa ¢
nomouipio Audmanomerpa. OnpeneneHue
CKOPOCTH IIOTOKa C IIOMOILIBIO MEpPHOU
nuadparmel.

Jlabopatopnast  pabora Ne I:
I'panynpoBka peomeTpa

Jq1

Meromuuku 7,8

OdopmieH.
OTYET 1o
J1a00paTOPH.
pabote

Tema 1.7. TemsoBble mnpoueccol.
TemnooomeH. JBroKymas cuia
terioooMeHa. TemmepaTypHbIN TpagucHT.
TemnnoBele  OanaHChI. OcHoBHOE
ypaBHeHue Termonepenayn. dusnyeckuit
CMBICIT o01ero kod(purmenta
TerIonepe1ayu. Koaddurment
TerooTAayn.  Teronepenaya  yepes
IJIOCKYI0 METAJNIMYECKYI0 CTE€HKY MpH
MOCTOSTHHOM TEMITIEPATYpE
TEIJIOHOCUTEIIEH. Cpennnii
TEMIIEpATypHBIA HAMOp MPU TPSIMOTOKE U
IIPOTUBOTOKE. Tpu 3IIeMEHTapPHBIX
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
KOMITEHC Al HEPABHOMEPHOTO

Jd 5,6,7,
11,12

Meroanuka 9

Jomycku K
1a00paTOPHBIM
pa0oTtam, TecT
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paciIMpeHusi TpyoOHOTO 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. JIBrxymas cuia
Macconepenadn, CpeaHssa ABUKYINAs CUjla
Macconepenauu. llonstue Teoperuyeckoin
TapelKy, OnpeeIcHue yucia
TEOPETUYECKHX CTYyNeHeW TrpaduuyecKkuM
METOA0M.

Ileperonka xuakocreu. IIpocras
neperonka, omnpexaenenue. Ileperonka 17 7 10 J 1,5, 6, | Meroguku
OuHapHOU cMecH Ha JarpaMMme: 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.

Pextudukamus, €€  CyUIHOCTb.
CxomctBa W pa3nuuug € OPOCTOU
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  neictBus. IlocTpoenune
pabouux JMHHUIA Ha JHarpamMme «y-x» U
HaxXOoXJICHHE  4YHuCla  TEOPETUYECKHUX
TapejaoK KOJIOHHBI. drermMoBoe YHCIIO.
Pacuer MuHMManbHOro u  pabouero
(herMoBoOro ymucIa.

[Tepuonnueckas peKTHQUKALIHS.
Pexxumbl  pa®OTBI  KOJNOHHBI: a) TIpHU
MTOCTOSTHHOM (pJIESTMOBOM 4Hciie; 0) mpu
MIOCTOSTHHOM COCTaBE TMCTHILIATA.

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.  MarepuanbHbplii  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 BEeLIeCTB.

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 XMMHYECKOM
TEXHOJIOTHH

14

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

11

10

J14,5-20

Jd7

Honycku K
1a00paTOpPHBIM
pabotam

15

Tema 2.2. XuMHYeCKHE pPeaKTOPBI.
OCHOBHbBIE TUIIBI XUMUYECKHUX PEAKTOPOB;
OCHOBHBIE TPeOOBAHUS, MIPEABSBISIEMbIE K
HUM, TpUMEpPbl HX HCIOJIb30BaHUS B
TEXHOJIOTUM  BaXKHEHIINX  XUMHYECKHX
IPOAYKTOB. PeakTopbl ¢ pa3nuyHbIMU
peKUMaMH JIBYDKEHUS: peaxTop
NEPUOINIECKOTO u HEMPEepbIBHOTO
JecTBUS, peaxKTopbl UEaTHbHOTO
CMEUIEHUS W  TIOJHOTO  BBITECHEHHUS.
PeakTopsl ¢  pa3iaMYHBIM  TETUIOBBIM
naBwkeHueM.  [IpMHIMOBI  MOCTPOEHUS
MHOTOYPOBHEBBIX MaTeMaTHYECKUX
MoJieJIel  IPOIIECCOB B I'€TEPOr€HHBIX
KaTaINTHIECKUX peaxkTopax.
Kunetnueckue  MoJIenu  XMMHYECKHX
peakuuii.  {uddy3noHHO-KHUHETHYECKHE
PEKUMBI IPOTEKAHUS PEAKLIUU B TIOPUCTON
rpaHyie  Karanmmzaropa.  V3mMeHeHue
Ha0JI0aeMOro KMHETHYECKOTo TOpsIKa
peakiuu.  DakTOpHI,  OMPEIEISIONINE
3¢ (HeKTUBHOCTh HCIIOJIb30BaHUSA
KaTaJIn3aTopa. SIBnenue
MHOKECTBEHHOCTH CTaLlMOHAPHBIX
PEKUMOB, OOJNACTH WX TPUTSDKEHUS W

Jd 4,
17, 20

14,

Homycku K
1a00pPaTOPHBIM
pabotam
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ycToMunBOCTh (0Oyactu '"3axkuranus" u
"rameHus"  peakuuMuM) ~Ha  IpUMEpe
AK30TEPMUYECKON KaTaJIuTUYECKOMN
peakuun. MonaenupoBaHue 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 51 Jd 4, 14, 1a60paTOPHEIM
UUPKYJISIMMOHHAS ~ CXEMBl. Y CIIOBHBIE 17, 20 6
0003HAYECHHS aNMapaToB ¥ MaIIKH. pabotam
Tema 2.4. IlepcneKTHBBI Pa3BUTHA
XMMHYECKOH TEXHOJOTHH KaK HayKH.
Pa3BuTne HOBBIX TOKOJEHUI
Homycku K
17 BBICOKOA() (DEKTHUBHBIX XUMUKO- 19, 10 1a6OpaTOPHBIM
TEXHOJIOTUYECKUX TPOIECCOB, BKIFOUYAs pabotam
KaTaINTUYECKUE, DIEKTPOXUMHUECKHE,
dboTtoxumuueckue, MeMOpaHHbIE.
Paszpen I11. TumoBble  XHMHKO-
18 TeXHOJOTH4ecKHe npouecchl
NMPON3BOJCTBA
Jomycku k
19 Tema 7.1 Ilpomeccel  ruaponu3a, J13, 8,20 1a6OpATOpHHIM
THJIpaTaIyd, dTepu(puKanum paGoran
Tema 6.2 Ilpoueccol nepepadoTku 1239 Homycku
20 He()TSIHOTO ChIPbS 10 i8 " 7’| Meroauuka 13 1ab0paTOpPHBIM
' pabotam
21 Tema 6.3 TlonyyeHue TUBHHUIIA N0 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 IIpoueccsl noTuMepU3aLua 1 13,8, 20 f;glo }g;IZII:HHM
NOJTUKOH/IeHCAIN U
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 IIUKJIOTeKCaHa 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 pabota Ne 8 «Ilomyuenue Odopmiten.
29 Oyranuena-1,3 mo JleGeneBy» Jd15 Metoauuka 15 OTUET o
71a00pATOPH.
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pabore

Bcero

162

32

64

66
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