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1. IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCHUIIUHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl
(c opuenmayueti Ha Kapmul KOMNemMeHyuti)

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU PE3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Karteropus (rpynma)

dopMmupyemasi

Kon u nanmenoBanue

Pe3ysabTarsl 00y4yeHnust

KoMIeTeHnuii’ KoMIeTeHuus (¢ HHIUKATOPA 1O AUCHUIIHHE
(npu nanunu OIIK) yKa3aHMeM KoJa) JOCTHKEHUSA
KOMIIeTEeHIIUH
Oo6menpodeccuonansubsie | OIK-1 Ciocoben OIIK-1.1. 3HaTh: TEOPETUUYECKUE
HaBBIKH aHaJIN3UPOBATh, Cucrematusupyer U | OCHOBBI 0a30BbIX
WHTEPIPETUPOBATh U | AHATUZUPYET XUMUYECKUX AUCIUIUIMH
000011aTh pe3yabTaThl XUMUYECKUX | YMETh: peIIaTh TUIIOBbIE
pe3yabTaThI JKCIIEPUMEHTOB, yueOHbIE 3a]]auu 110
SKCTIICPUMCHTAIBHBIX | HAOJIIOICHUH, OCHOBHBIM (0a30BbIM)
U pacyeTHO- M3MEPEHUH, a Takke | XUMHUYECKUM
TEOPETHUYECKUX pe3yiabTaThl  PacyeToB | AUCIUIUIMHAM
paboT XUMHUYECKON CBOWMCTB  BewleCTB U | Brmagers: HaBBIKAMH
HaIlpaBJIECHHOCTH MarepuaioB paboTel ¢  y4eOHOI
JUTEPATYPOU 1o
OCHOBHBIM XMMHYECKUM
JTUCHUTITHHAM

OIIK-1.2. TIpennaraer
HMHTEPIPETALIIO
pE3yIIbTaTOB
COOCTBEHHBIX
IKCIIEPUMEHTOB U
pacueTHo-
TEOPETUUECKHUX PadoT ¢
HCIIOJIb30BAHUEM
TEOPETUIECKIX OCHOB
TPaIUINOHHBIX U HOBBIX
pa3eiioB XHMHH

YMeTb: BBINOIHATh
CTaHJapTHbIE IEHCTBUS
(xmaccuduranms
BEILIECTB, COCTABJICHUE
CX€EM IIPOLIECCOB,
cucTeMaTu3anus
JAHHBIX U T.I1.) C YYETOM
OCHOBHBIX OHATUH U
o0mux
3aKOHOMEPHOCTEH,
(hopMyIIHpyeMbIX B
paMkax 0a30BBIX
XUMHAYECKHUX JUCIUTUTIH

OIIK-1.3.
dopmynupyer
3aKIJIFOYCHUS U BHIBOJIBI
0 pe3ysbTaTaM aHalIu3a
JTUTEPATYPHBIX TAaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX U
pacudeTHo-
TEOPETUYECKHUX padoT
XUMHYECKON
HaIpaBJIEHHOCTH

VYMeTh: BBINOIHSATE
CTaHJIAPTHBIC IEUCTBUSA
(xmaccuduxarms
BEIIECTB, COCTABJICHHUE
CXEM MPOLECCOB,
CHCTEMAaTU3alus
JAQHHBIX U T.II.) C YYETOM
OCHOBHBIX MTOHATHH U
001IHX
3aKOHOMEPHOCTEN,
(hopMyIUpyeMbIX B
paMKax 0a30BBIX

! VxaswiBaercs Tonpko au YK u OIIK (mpu Hamuaum).




XUMHNYCCKUX THUCHUIIIINH

OIIK-2 Cnocoben
MIPOBOJIUTH
XUMHYCCKUH
AKCTIIEPUMEHT C
coOII0ACHHEM
COBPEMEHHOTO
000pyI0BaHU,
c00JTr0/1ast HOPMBI
TEXHUKHU
0€e301acHOCTH

OIIK-2.1. PaGotaer ¢
XUMHYECKUMH
BEIIIECTBAMHU C
coOJTI0ICHHEM HOPM
TEXHHUKHU 0€30IMaCHOCTH

3HaTh: CTaHAAPTHBIE
METO/IbI ITOJTyYCHHUS,
UICHTH(PUKAIUN |
WCCIICIOBAaHHSI CBOMCTB
BEIIECTB M MaTepHAJIOB,
npaBuiIa 00paboTKH U
odopmiIeHUS
pe3yabTaToB paboTHI,
HOopMbI Th

OIIK-2.2. TIpoBoaut
CHHTE3 BEIIECTB U
MaTepuaioB pa3HOM
MIPUPOIBI C
HCIIOIb30BaHHEM
HMEIOIINUXCSI METOINK

3HaTh: CTaHAApPTHBIC
METO/IbI MOTYUYEHUS,
UIeHTU(UKAITIN U
MCCIIETOBAHMS CBOWICTB
BEIIECTB U MaTEPUAJIOB,
npaBuia 00paboTKH U
o opMIIeHUS
pe3yabTaToOB PabOTHI,
HOpMBbI Th

YMeTb: NpOBOIUTH
POCThIE XUMHUECKHE
OTIBITHI TIO
npeJiaraeMbiM
METOIMKaM

Brnaners 6azoBbIMU
HaBbIKaMU MPOBCIACHUA
XUMHYECKOTO
JKCIIEPUMEHTA U
odopMIIEHHUS €TO0
pe3yIbTaToB

OIIK-2.3. ITpoBoaut
CTaH/IapTHBIE OTEePALIUH
IUISL OTIPe/ICIICHUSI
XHUMHYECKOTO
(dazoBoro cocrana
BEILIECTB U MaTepPHAJIOB
Ha UX OCHOBE

3HaTh: CTaHAAPTHHIE
METO/IbI TTOTYUEHUS,
uAeHTU(UKAINY U
HCCIIEA0BaHUs CBOMCTB
BEILECTB U MAaTE€pPUAIOB,
npaBuiia 00paboOTKU U
odopmIIeHUs
pe3yabTaToOB PabOTHI,
HOpMBI Th

YMeTb: NpOBOIUTH
MPOCTBIE XUMUYECKUE
OTIBITHI TIO
MpeaJiaraeMbIM
METOANKAM

OIIK-2.4. TIpoBoauT
HCCIIENOBAHUS CBOMCTB
BEIIECTB U MaTEPHAJIOB

3HaTh: CTaHAAPTHBIE
METO/bI MOTYUYEHUS,
uaeHTu(GUKaY 1
HCCIICIOBAHUS CBOMCTB




C UCIIOJIb30BaHUEM BEIIIECTB M MaTepUAJIOB,

CEPUITHOTO HAYYHOTO npaBuiia 00pabOTKH 1

000pyI0BaHUS oopmienus
pe3yabTaToB paboTHI,
HOopMbI Th

2. HLeab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOil MporpaMMsl

JuctumimHa «XUMUYecKasi TEXHOJIOTHS» OTHOCHTCS K 00s13aTEIBbHON YacTH.

JucnurimuHa uzyvaercs Ha 4 kypce B 7 1 8 ceMecTpax.

L{enb TUCIUIUIMHEL: 00ecTieueHUE ITOHUMAHUS BBIITYCKHUKOM YHHBEPCUTETA MHOTOYPOBHEBOTO
Y MHOTOKPUTEPHAIILHOTO XapaKkTepa 3aJa4 CO3aHHsI HOBBIX TEXHOJIOTH, TPEIOCTaBICHUE EMY
3HAHUU U HABBIKOB, HEOOXOUMBIX JIJIsi TPAMOTHOTO OTHICKAHUS TOYECK MPUIIOKEHHUS HOBBIX HAyUHBIX
PE3YNIbTATOB, a TAKKE SKCIEPTU3bI TEXHOJIOTUYECKUX PEIIEHUH Ha OCHOBE YHUBEPCATbHBIX
KPUTEPUEB, BEITCKAIONINX U3 (DYHIaMEHTAIBHBIX 3aKOHOB MTPUPOJIBI

J71s OCBOCHUS TUCIUIUIMHBI HEOOXOIMMbI KOMIIETEHIINH, C(POPMHUPOBAHHBIE B PAMKaX U3YYCHHUS
CJIEYIOIUX UCHUIUINH:

b1.0.05
b1.0.06
b51.0.09
b1.0.11
b1.0.12
b1.0.13
b1.0.14

DKOHOMHUKA
Marematuka

®duznka
Heoprannueckas xumus
AHanuTHYecKas XUMHU
Oprannueckasi XUMHS
Ouznyeckas XUMHUS

3. Conaepxanue padoueil mporpaMmbl (00beM TUCHUIIIUHBL, THIIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOANYeCcKoe o0ecrneyeHne CaMOCTOATeIbHON padoThl 00y4AKIHMXCS)
Coneprkanue paboueli mporpaMmel npeactaBiieHo B [Tpumoxenun Ne 1.




4. ®oH/ OLIEHOYHBIX CPECTB MO ANCHUILIHHE
4.1. llepeyeHb KOMIIETEHUMIA C YKA3aHHEM 3TAaNoOB UX ()OPMHUPOBAHMS B MMpoLecce 0CBOeHMsI 00pa3oBaTe/ibHOI NporpaMmMbl. Onucanue
nokasareJieil 1 KpUTepHeB OLEHNBAHNS KOMIIETEHIIHIT HA PA3JIMYHBIX 3Tanax ux GopMUpPOBaHNSl, ONNUCAHUE KA OLleHUBAHUS

Koa u ¢popmysiupoBKa KOMIETEHUIMHU
OIIK-1 CnocobeH aHanM3upoBaTh, HHTEPIIPETUPOBATh U 0000IIATH PE3YNbTAThl SKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETUUECKUX PA0OT XUMHUYECKON

HAIpPaBJIEHHOCTH.
Koa u Pe3yabTarsl Kpurepuu onieHuBaHusI pe3yIbTaToOB 00y4YeHUs
HAHMEHOBaHHUe o0y4eHus 1o
HHIMKATOPA AUCHHUILINHE 2 3
AOCTHKEHUS («Heynosners 4 («Xopo1o») 5 («Otan4HO»)
(«Y IOBJIETBOPHUTEIILHOY)
KOMIIeTCHIIUH OPUTEIIBHOY)
OIIK-1.1. 3Hatb: Teopermdeckue | 3arpynunsercs | Mmeer npencrasinenue o | MiMmeer npencrasienue o | MmeeT dyeTkoe, NEIOCTHOE
CucremaTuzupyeT U | OCHOBBI 0a30BbIX | B COJIEp’)KaHUU OTIENIbHBIX | COAEpPAHUM OCHOBHBIX | IIPE/ICTABICHHE 0
aHAJIN3UPYET XUMHYECKHUX ONpENIeNIEHUN | XUMMUYECKUX AUCLUIUINH, | y4eOHBIX KYpPCOB 110 COJIEpP’)KaHUU  OCHOBHBIX
pe3yJIbTaThl JUCLUILINH 0a30BbIX 3HAET TEPMUHOJIOTHIO, XUMHH, 3HAET XUMHUYECKUX KypCOB H
XUMHYECKHUX HOHITHH U OCHOBHBIE 3aKOHBI TEPMHUHOJIOTHIO, O0IIMX 3aKOHOMEPHOCTSIX
HKCIIEPUMEHTOB, (GOpMyJIUPOBK | XUMHUH, HO JOIyCKAeT OCHOBHBIE 3aKOHbBI 1 XUMHUYECKHUX IPOLECCOB,
HaOJIr01eHuH, € OCHOBHBIX HETOYHOCTH B IOHMMAET CYIIHOCTh U3y4aeMbIX B  paMKax
U3MEPEHMM, a TakKkKe 3aKOHOB (dhopMynupoBKax o0mmx OCHOBHBIX  XMMHMYECKHUX
pe3yJIbTaThl PACUETOB XUMHH 3aKOHOMEPHOCTEH, JUCLUILINH
CBOICTB BEILIECTB H M3y4aeMbIX B paMKax
MaTepUajoB 0a30BbIX XUMUYECKUX
JUCIUIINH
YMers: pewars | He ymeer YMeer pemarh TUIIOBbIE | YMEET peliarh YMeer pemars 3a5a4u
TUIIOBBIE yueOHbIe 3a/1a4M U3 0a30BbIX KOMOMHHPOBaHHbBIE MOBBIIIEHHON CIOXHOCTH
3a/la4d [0 OCHOBHBIM KYpPCOB XUMHUH 3aauu 13 0a30BBIX u3 6a30BbIX KypCOB
(6a30BbIM) KYpPCOB XUMHUH XUMHH
XUMHYECKUM
JUCIUILINHAM
Brnagers:  HaBeikamu | He Bnageer Brnaneer HaBbIkKamMu Brnagneer HaBbIkKamMu Bnagneer HaBbIkamu
paboTel ¢  y4eOHOI BOCIIPOU3BE/ICHUS CaMOCTOSITENTbHOTO KPUTHUYECKOI0 aHaIN3a
JUTEpaTypon o OCBOECHHOT'0 Y4eOHOT0 N3Y4YEHMSI OTAEIBHBIX yueOHOi nH(popMaIK 1o
OCHOBHBIM MaTepuasa 1o OCHOBHBIM | pa3/iesoB yueOHOM OCHOBHBIM pa3zJiesiaM




XUMHUYECKUM XUMHYECKUM JUTEPATYpPHI 11O XUMHUH, POPMYITUPOBKU
JUCLUILINHAM JUCLIUILINHAM OCHOBHBIM XMMHUYECKHM | BBIBOJOB U y4acCTHs B
JUCLUILIMHAM U JMCKYCCHH 10 Y4eOHBIM
00CYXIeHUSI OCBOEHHOT'O | BOIIPOCAaM
MaTtepuaia
OIIK-1.2. Ilpennaraer | YMeTh: BbINOJHATH | He ymeer Ymeer YMeeT cocTaBiATh YMeeT nporHo3upoBaTh
MHTEPIIPETALNIO CTaH/apTHbIE NEHCTBUS UHTEPIPETUPOBATH CXEMBI IIPOLIECCOB C pe3yJIbTaThl HECIOKHBIX
pE3yJIbTaTOB (kyaccuduxanus pe3yJIbTaThI UCIIOJIB30BaHUEM 3HAHUH | IOCIEI0BATEIBHOCTEN
COOCTBEHHBIX BELIECTB, COCTaBJICHUE OTHOCHUTEJIBHO MPOCTHIX | OCHOBHBIX XUMUYECKUX | XMMHUYECKHX PEAKIUI C
JKCIIEPUMEHTOB U | CXEM IIPOLIECCOB, XUMHMYECKHX IPOLECCOB | AMCLMILINH, HO Y4ETOM 001X
pacueTHo- CUCTEMAaTHU3aLHs C MCII0JIb30BaHUEM JIOTTYCKAaeT OTAEIbHbIE 3aKOHOMEPHOCTEMN
TEOPETUYECKUX paboT | JaHHBIX M T.OL) C OOIIMX MPEICTaBICHUN U | HETOYHOCTH IIPH IIPOLIECCOB, U3Y4YaEMBIX B
c HCIIOJIb30BAaHUEM | YYETOM OCHOBHBIX 3aKOHOMEPHOCTEH, (OopMyYIHPOBKE YCIOBHI | paMKaxX OCHOBHBIX
TEOPETUYECKUX OCHOB | MOHATHH M 00IUX U3Y4aeMbIX B paMKax OCYILIECTBIICHUS TAKUX XUMHUYECKHUX JUCLUIIINH
TpaJULIUOHHBIX U | 3aKOHOMEPHOCTEH, 0a30BBIX XUMUYECKUX IPOLIECCOB
HOBBIX pa3zenoB | GopMyIHPYEMBIX B JUCLUILINH
XUMHH pamKax 0a30BbIX
XUMHYECKHUX
JUCIUILINH
OIIK-1.3. YMers: BBINIOJIHATH | He ymeer YmMmeer YMeer cocTaBiATh YMeer MporHo3upoBaThb
dopmynupyet CTaH/apTHBIE NEHCTBUS UHTEPIPETUPOBATH CXEMBI MPOIIECCOB C Pe3yJIbTaThl HECIOKHBIX
3aKJIFOYEHHUS u | (kmaccudukanus pe3yJIbTaThI MCIIOJIb30BAaHUEM 3HAHUH | MOCIIEI0BATEIBHOCTEN
BBIBO/IbI 1O | BEILIECTB, COCTaBIIEHUE OTHOCHUTEJIBHO MPOCTHIX | OCHOBHBIX XUMUYECKUX | XUMHUYECKHX PEAKIIHIL C
pe3yspTaTaM aHaJIA3a | CXeM IIPOLIECCOB, XUMHUYECKHX IPOLECCOB | AMCLMILINH, HO Y4ETOM 00IIUX
JIUTEPATyPHBIX CUCTEMAaTHU3aLHs C MCII0JIb30BaHUEM JIOTIYCKaeT OTAENbHbIE 3aKOHOMEPHOCTEMN
JAHHBIX, COOCTBEHHBIX | IaHHBIX M T.L) C OOIIMX MPEeJCTaBICHUI U | HETOYHOCTH MPH IIPOLIECCOB, N3Y4YaEMBIX B
9KCIIEPUMEHTAJIBHBIX | YIETOM OCHOBHBIX 3aKOHOMEPHOCTEH, (hopMyIIHpOBKE YCIOBUM | paMKaX OCHOBHBIX
" pacyeTHO- | MOHATUH W OOLIMX M3Yy4aeMbIX B paMKax OCYILIECTBIIEHUS TAKUX XUMHUYECKHUX TUCLUIIINH
TEOPETUUECKHX paboT | 3aKOHOMEPHOCTEH, 0a30BBIX XUMUYECKUX MIPOLIECCOB
XUMHUYECKON bopMynUpyeMbIX B JTUCLUILINH
HaIpaBJIEHHOCTU pamKax 0a30BbIX
XUMHYECKHUX
JUCIUIINH




Kox u popmynuposka komnerenmu OIIK-2 CrnocoGeH MpoBOAUTh XUMHUYECKUI SKCIIEPUMEHT € COOJIOCHUEM COBPEMEHHOI0 000pYAOBaHUS,
co0JTI0/1as1 HOPMBI TEXHUKH 0€30MaCHOCTH.

Koa n naumenoBanue Pe3yabTaTsl Kpurepun orieHuBanus pe3yJIbTaTOB 00YUICHHS
HHIMKATOPA 00y4eHus MO
AOCTIGRERANR AMCITHILIHE 2 3 4 («Xoporio») 5 («OTnruHO»)
KOMIIeTeHI[HH («HeynoBnerBoputenbHO») | («Y I0BIETBOPUTEIHHOY)
OIIK-2.1. PaGotaer c | 3HaTh: CTaHAAPTHBIC | 3aTPYIHSACTCS B Nmeet npeacrasnenne o | Umeer Nwmeet YEeTKOE,
XUMUYECCKHUMH METO/IbI MOJIYYCHHS, | OTpeeICHUU 0a30BhIX COJIEpKAHUU OTAEIBHBIX | MPEJICTABICHUE O LIEJIOCTHOE
BelIeCTBaMU C | uaeHTU(PUKAIUH U MOHATHH U (HOPMYIIUPOBKE | XMMHUYECKHUX coJiep>KaHUuU IpeJICTaBICHUE 0
COOJIIOIGHUEM  HOPM | UCCIIEAOBaHUS OCHOBHBIX 3aKOHOB XMUMHUHU | IUCLUILUINH, 3HAET OCHOBHBIX YUEOHBIX | COJCpIKAaHUU
TEXHHUKHU 0€30MaCHOCTH | CBOMCTB BEILIECTB U TEPMHHOJIOTHIO, KYPCOB I10 XUMUH, OCHOBHBIX
MaTepuaios, OCHOBHBIE 3aKOHBI 3HAeT XUMHUYECKUX KYpPCOB U

npaBuiia 00paboTKH

XUMHUH, HO JOIIYCKaCT

TCPMHHOJIOTUIO,

001X

u ohopMiIeHUS HETOYHOCTH B OCHOBHBIE 3aKOHBI U | 3aKOHOMEPHOCTSX
pe3ynbTaToB padoThI, bopmynrpoBKax NOHUMAET CYIIHOCTh | XMMHYECKHX
HopMbl Th 00X IPOLIECCOB,
3aKOHOMEPHOCTEH, U3y4aeMbIX B paMKax
M3y4aeMbIX B PaMKax | OCHOBHBIX
0a30BbIX XUMHUYECKUX
XUMHYECKHIX JVCTIATUTAH
JCLUTUIMH
OIIK-2.2. TIlpoBoaut | 3HaTh: craHaapTHeie | He ymeer Ymeer YMeeT cocTaBisTh Ymeer
CHUHTE3  BEIIECTB U | METO/bI IOJIy4eHHUs, MHTEPIPETHPOBATH CXEMBI IIPOLIECCOB C | IPOTHO3UPOBATH
MaTepHajoB  pa3sHOW | WACHTU(DHUKAINA U pe3yIbTaThI WCTIOJIb30BaHUEM pe3yIabTATHI
OPUPOIBI C | MccieoBaHus OTHOCHTEJIBHO MPOCTBIX | 3HAHUIN OCHOBHBIX HECIIOKHBIX
UCTIOJIb30BaHUEM CBOWCTB BEIIECTB U XUMHYECKHX MPOIECCOB | XUMHUECKUX MIOCJIEIOBATEIEHOCTEH
UMEIOIUXCS METOAUK | MaTepHajoB, C MCII0JIb30BaHHEM JUCLUIUIMH, HO XUMHUYECKHX PeaKIuii
npaBuiia 00paboTKH 00IIMX TIPEICTaBICHU | JIOMyCKaeT C y4eToM 00ITuX
u ohopMiIeHUs U 3aKOHOMEpHOCTEH, OTJeNbHBIE 3aKOHOMEPHOCTEN
pe3yabTaToOB paboTHI, M3y4aeMbIX B paMKax HETOYHOCTH TIPH MPOIIECCOB,
Hopmbl Th 0a30BBIX XUMHYECKUX bopmynupoBke U3y4aeMbIX B paMKax
JVICTIATUTHH YCIIOBHI OCHOBHBIX
OCYILIECTBIICHHS XUMHAYECKHX
TaKUX MPOIECCOB JIVICTIATUTAH




YMeTb: IpOBOAUTH He ymeer YMeer NpoBOAUTH OJHO- | YMeeT IPOBOIUTH YMeerT BBITOJIHATh
IIPOCTBIE U IBYXCTaIUNHBIN OJIHO- U JEMOHCTPATUBHbIE
XUMHUYECKHUE OIBITHI CUHTE3 110 JBYXCTaJAUMHbBIN OIIBITHI [10 XUMUM;
110 NpeAJIaraéMbIM pearaeMou CUHTE3 110 OJIHO- U
METOIUKaM METOJUKE C BBIXOJI0M IpeajIaracMomn JBYXCTaIMMHBIA
LIEJIEBOTO IIPOAYKTA METOJUKE C CHUHTE3 110
menee 50% ot BBIXOJIOM LIEJIEBOTO | IIpEIaracMoun
3asBJICHHOTO B npoaykta 6osnee 50% | METOAMKE C BBIXOAOM
METOMKE; aHAJIU3 OT 3as1BJICHHOI'O; LIEJIEBOTO IIPOJYKTA
IIOJIy4EHHOT'0 BEUIECTBA | MICHTU(UKALIUIO U COIIACHO
OJIHMM M3 CTaHJAPTHBIX | UCCIIEIOBAHUE 3asBJICHHOMY B
MeTo10B. [Jomyckaer CBOICTB METOJUKE; TPOBOJUTH
OTJIE/IbHbIE OLIUOKY MPHU | MOJTYYEHHBIX KOMIIJICKCHBIN aHAJIN3
o(opMIIeHUH IPOTOKOJIA | BEIIECTB U Y UCCIIEZIOBAHNE
JKCIIEPUMEHTA MAaTEepHAJIOB. YMEET | CBOMCTB MOJYYEHHBIX
opopMIATH BELIECCTB U
pe3yJIbTaThl MaTepUaAJIOB. Y MEET
JKCIIEPUMEHTA C oopMIIATH
HEOOJIbIINM pe3yJIbTaThl
KOJINYECTBOM JKCIIEPUMEHTA B
3aMEe4aHUI COOTBETCTBUU C
3asIBJICHHBIMU
TpeOOBAHUSIMU
Bnanets: 6azoBeiMu | He Brnageer Brnaneer 6azoBsiMu Bnaneer HaBpikamu | Biazneer HaBbIKamMu

HaBBIKAMU HaBBIKAMM CUHTE3A, CUHTE3a, CUHTE3a,
[IPOBEACHUSA UACHTUDUKALIMY U UJACHTUPUKALNN U UICHTUDHUKALMY U
XUMHYECKOIO M3Yy4YEHUS CBOWCTB W3Yy4YEHUs CBOWCTB W3Yy4YEHUs CBOMCTB
JKCIIEPUMEHTA U HECJIOKHBIX BEILECTB OTZEIBHBIX KJIaCCOB | BELIECTB U
oopmieHus ero BELICCTB MaTepHUaJIOB,
pe3yabTaToB (Marepuaion), IIPaBUIILHOTO
IIPaBUIIBHOTO MIPOTOKOJIMPOBAHUS
IIPOTOKOJIUPOBAHUS | ONBITOB
ONBITOB
OIIK-2.3. IlpoBoaut | 3HaTh: CTaHAAPTHBIE | 3aTpyaHsETCs B BbIOOpE Nwmeer obiee 3HaeT cTaHAapTHBIE | 3HA€T  CTAaHJIAPTHbIE
CTaHJapTHBIE METO/BI ITOJIY4EHHUsI, | METOJA MOIYYEHUs, IIPEICTABIICHHUE O METO/BI ITOJIYYEHUsA, | METOABl MOJY4EHHS,
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oncpannuun JUIA
OIpCACIICHHUA

XUMHUYCCKOI'O u
(1)5130301"0 coCTaBa

BCIICCTB U MaTCPUAJIOB
Ha UX OCHOBC

UICHTH(DUKAIIIN 1
UCCIIeTOBaHUS
CBOWCTB BEILIECTB U
MaTepuasos,
npaBmia 00paboTKu
1 0OpMIICHUS
pe3yabTaTOB pabOTHI,
HopMbl Th

UICHTH(PUKAIUT 1
HCCIIEIOBaHMs CBOWCTB
YKa3aHHOTO BEIIECTBA, HE
3HaeT TpeOOBaHMIl K

0o OpMIICHHUIO PE3YIHTATOB
3KcrepuMeHTa u Hopm Th

METOJIaX MOJY4CHUS,
UJCHTH(DHUKAIIIH 1
HCCIICIOBAHUS CBOMCTB
OT/JENBHBIX KJIACCOB
BEIIIECTB, MTPABUIIAX
0e30macHoro
oOpalieHusi ¢ HUMHU U
crocobax
MIPEICTaBICHHUS
pe3yJIbTaTOB
IKCIIEPUMEHTA

UACHTU(DHUKAIIIY 1
M CCJIETOBAHMUS
CBOMCTB pa3JINYHbIX
TPy BELIECTB 1
MaTepHaloB;
npaswia Th nipu
pabote ¢ HUMHU,
OCHOBHBIE
TpeOOBaHUS K
0hOpPMIICHHIO
pe3yIbTaToB
HKCIIEPUMEHTa, HO
JIOITyCKaeT
OTJIeIbHbBIE
HETOYHOCTHU

uacHTU(DUKAIIH u
HCCIIEIOBAHUS

CBOMCTB  PAa3JIMYHBIX
Ipynn  BEHIECTB U

MaTepuasoB; TpaBuiia
TEXHUKU
0e30macHOCTH
pabore ¢
OCHOBHBIC
TpeOOBaHMS K
0 OPMIICHUIO
pe3ysIbTaToB
JKCIIEPUMEHTA

npu
HHUMH,

YMeTh: IpOBOAUTH
IIPOCTHIE
XUMHYECKHUE OTBITHI
I10 MpeAIaraéMbIM
METOAMKaM

He ymeer

YMeeT npoBOUTH OJTHO-
Y IBYXCTaJIUAHBIN
CUHTE3 TI0
npeajaracMomn
METOJIUKE C BBIXOJIOM
IEJIEBOTO TIPOTYKTa
menee 50% ot
3asIBJICHHOTO B
METOJIUKE; aHAIH3
MOJIYYEHHOTO BEIIECTBA
OJIHUM U3 CTaHAapTHBIX
MeTo10B. [lonmyckaer
OTJIeTbHBIE OLTUOKH TPU
0o opMIIEHUH TTPOTOKOJIA
IKCIIEPUMEHTA

YMeeT npoBOIUTh
OJIHO- U
JIBYXCTaIUIHBIN
CHUHTE3 1O
[peaIaracMomn
METO/IMKE C
BBIXOJIOM LIEJIEBOTO
npoxaykTa 6oaee 50%
OT 3as1BJICHHOTO;
UJIEHTU(DUKAITUIO U
HCCJIEI0BAHNE
CBOWCTB
MOJIYYEHHBIX
BEIIIECTB U
MaTepuajioB. Y MeeT
0hOpMIIATH
pe3ynbTaThl
AKCIIEPUMEHTA C
HEOOIBIINM
KOJIMYECTBOM

YMeeT BHITTOJIHATE
JIEMOHCTPATHUBHbIE
OITBITHI IT0 XMMHU;
OJIHO- U
JBYXCTaIAWHBIN
CHHTE3 IO
npearacMomn
METOJIMKE C BEIXOJIOM
L[EJIEBOr'0 TIPOYKTA
COTJIaCHO
3asBJICHHOMY B
METOJIUKE; MPOBONUTH
KOMILJICKCHBIN aHalIu3
1 UCCIICIOBAHHE
CBOWCTB ITOJyYE€HHBIX
BEIIIECTB U
MaTepUajIoB. Y MeeT
0ohopMITATH
pe3yJIbTaThl
SKCIIEPUMEHTA B

11




3aMeYaHuu

COOTBCTCTBHHU C

3asIBJICHHBIMU

TpeOOBaHUSIMU
OIIK-2.4. TIlpoBoauT | 3HaTh: CTaHAAPTHBIC | 3aTPYAHSETCS B BHIOOpE Nwmeet obmiee 3HaeT cTaHAapTHhie | 3HAET  CTaHJapTHBIE
MCCJICIOBAHUS CBOMCTB | METObI MMOTYYEHHUs, | METO/a MOJy4eHHUs, MPE/ICTABICHHUE O METO/bI MOJIYYEHUS, | METOJAbl  MOJIY4YCHHUS,
BEIIECTB U MAaTEPHAJIOB | UACHTHU(PUKAIIUHN U UICHTU(PUKAIUT U METO/1aX MOJIy4YEHHUs, UACHTU(PUKAIIIH U uaeHTUGUKaIIH u
c HCIOJIb30BAHNUEM | UCCIIEIOBaHUS HCCIe0BaHUs CBOMCTB UACHTH(DHUKAIIIY 1 UCCJICI0BAHUS UCCJIeI0BAHUS
CEpUMHOTO HAy4HOTO | CBOICTB BEILECTB U YKa3aHHOTO BEIIECTBA, HE | MCCIIEIOBAHUS CBOWCTB | CBOWCTB PAa3IMUHBIX | CBOMCTB  pa3jM4YHBIX
o0opynoBaHus MaTepUaos, 3HaeT TpeOOBaHUH K OT/ICJIbHBIX KJIaCCOB TPYII BELIECTB U Pyl BEUIECTB U

npaBujia 00paboTKH
u opopmiieHus
pE3yNbTaTOB pabOTHI,
HopMbI Th

o(opMIIEeHHIO PE3YIbTATOB
sKcnepuMenTa 1 Hopm Th

BEIIECTB, ITPaBHIIAX
0e30macHoro
oOpallleHUsI ¢ HUMH H
crocobax
IIPEICTaBICHHS
pe3yJIbTaTOB
IKCIIEPUMEHTA

MaTepuasos;
npasuna Tb npu
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
0hOopMIIEHUIO
pe3yIbTaToOB
HKCIIEPUMEHTA, HO
JIOTTYCKaeT
OTJeNbHBIC
HETOYHOCTHU

MaTepHrajoB; MpaBHiia
TEXHHUKHU
0e301acHOCTH
pabore ¢
OCHOBHBIC
TpeOOBaHMS K
0(hOPMIICHHUIO
pe3yJIbTaTOB
IKCIECPUMEHTA

npu
HHUMH,
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[Toxazarenu chopMHUpPOBAaHHOCTH KOMIETEHIIUHU:

KputepusiMu orieHUBaHUS SBIISIOTCS OaJLTbI, KOTOPBIC BHICTABIISIOTCS MPETOIABATEIIEM 32 BU/IBI
NEeSATETLHOCTH (OIEHOYHBIE CPEJICTBA) 110 UTOTaM M3y4YeHUs MOYJIeH (pa3aesioB TUCITUTIIIUHEI),
[IEPEUUCIIEHHBIX B PEUTUHI-IIAaHE NUCLUUIUIMHBI (0715 9K3aMeHa. TEKYIIUH KOHTPOJIb — MakcuMyMm 40
OaJIIOB; PYOSKHBIN KOHTPOJIb — MakcCUMyM 30 6aJIjIoB, MOOMIpUTENIbHBIE 0a/bl — MakcumyM 10;

[IIxasnp!l olleHNBaHUA:
OJ151 IK3AMEHA.:

oT 45 110 59 6amI0B — «yIOBJIETBOPUTEIHHO;
oT 60 10 79 6aTOB — «XOPOIION;

ot 80 0aTIOB — «OTITAYHO.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, He00X0AMMbIE 1JI51 OLEHKHU
3HAHUIi, YMeHHIi, HABBIKOB M OIbITA /IeSAITEeJIbHOCTH, XapPAKTEePU3YIOIIHUX ITANbI (POPMHUPOBAHUS
KOMIIeTeHIIUIl B Ipolecce 0CBOeHNsI 00pa30oBaTe/ibHOI nporpaMmmbl. MeToanueckue
MaTepuaJlbl, onpeaesonme Npoueaypbl OLeHNBAHUS 3HAHUI, YMEHHii, HABBIKOB M OINBITA
AeSITeIbHOCTH, XapPaKTePU3YIMX 3Tanbl JOPMUPOBAHUS KOMIIETEHIN

Kox m nanmenoBanue
HHAUKATOPA JOCTHKEHUS
KOMIIeTeHIIUHU

Pe3yabTaTsl 00yueHus 1o
AUCHMILIMHE

OueHo4yHbIE CpeCTBA

OIIK-1.1. Cucremarusupyer u

aHAIU3UPYET pe3yabTaThbl
XMMHYECKUX  AKCIIEPUMEHTOB,
HaOMIOJICHUH, M3MEpPeHUH, a
TAaKXK€ pe3yJIbTaThl PacyeToB

CBOMCTB BCIICCTB U MATCPHAJIOB

3HaTh: TEOPETUYECKUE OCHOBBI
0a30BbIX XUMHYECKUX
JICITUTUIAH

YMeTh: pearh TUIIOBBIC
y4eOHbIE 33/1a4 TI0 OCHOBHBIM
(6a30BBIM) XUMHUYECKHM
JTUCITUTUINHAM

Brnanerh: HaBblkaMu pabOTHI C
y4eOHOM  JUTEepaTypod Mo
OCHOBHBIM XUMUYECKUM
JUCITUTUINHAM

JIOITYCKH K J1a00paTOPHBIM
pabotam, OT4ET 11O
JabopaTopHOi paboTe, TECThI

OIIK-1.2. IIpennaraer
MHTEPIIPETALMIO PE3YIIbTaTOB
COOCTBEHHBIX IKCIIEPUMEHTOB U
PacYeTHO-TEOPETUUECKUX padoT
C MCIIOJIb30BaHUEM
TEOPETUYECKHX OCHOB
TPaJMLINOHHBIX U HOBBIX
pa3aesioB XUMHUU

YMeTh: BBIOJIHSATH
CTaH/IAPTHBIC JIEHCTBUSA
(xmaccuuKkarys BemecTs,
COCTaBJICHUE CXEM TIPOIIECCOB,
cUCTeMaTH3aIus JaHHBIX U T.11.)
C YYETOM OCHOBHBIX MOHSATUN U
00IIMX 3aKOHOMEPHOCTEMH,
(bopMyITUpPyEMBIX B paMKax
0a30BBIX XUMHUECKUX
JUACIUILINH

JIOTTYCKHU K 1a00paTOpHBIM
pabotam, OTYET 1O
nabopaTtopHoOit paboTe, TeCTHI

OIIK-1.3. ®opmynupyer
3aKJTFOYCHUS U BBIBOJIBI TT0
pe3ylbTaTaM aHalu3a
JTUTEPATYPHBIX JTAHHBIX,
COOCTBEHHBIX
IKCIIEPUMEHTAIBHBIX
pacueTHO-TEOPETUIECKUX PaboT
XMMHYECKON HANpPaBICHHOCTH

YMeTb: BBINOIHATH
CTaH/IAPTHBIC JIEHCTBUSA
(xmaccuuKaIys BemecTs,
COCTaBJIEHUE CXEM IIPOLIECCOB,
CUCTeMaTH3aIlHs TaHHBIX U T.I1.)
C YYETOM OCHOBHBIX MOHATUN U
OO0IIMX 3aKOHOMEPHOCTEMH,
bopMyTUPYEMBIX B paMKax
0a30BBIX XUMUYECKUX
JCITUATIITAH

JIOITYCKHU K Ta00paTOPHBIM
paboTtam, OT4ET IO
nmabopaTopHOU paboTe, TECTHI

OIIK-2.1. PaGoraer ¢

3HaTh: CTAHJAAPTHBIC MCTObI

JOITYCKH K J'Ia60paTOpHLIM




XUMHUYCCKHUMHU BCIICCTBAMMU C
COOJTIOJICHEM HOPM TEXHUKH
0€30I1aCHOCTH

MOJTyYeHUsl, UACHTU(DUKAIINY U
WCCIICIOBAHHSI CBOMCTB BEIICCTB
U MaTepUAJIOB, TIPaBUIIa
00paboTku 1 oopMiIcCHUS
pe3yIbTaTOB PaOOTHI, HOPMBI
Th

pabotam, OTUET 1O
nabopaTopHOi paboTe, TECTHI

OIIK-2.2. IIpoBOaUT CUHTE3
BEILECTB U MAaTEPUAJIOB Pa3HOU
IPUPOJIBI C UCIIOIb30BAHUEM
UMEIOLIUXCA METOIUK

3HaTh: CTaHAAPTHBIE METOIBI
NOJIy4eHHUs, UIeHTU(DUKALUU U
HCCJIEI0BAHNS CBOMCTB BEILECTB
U MaTepuasoB, paBuia
00paboTku U oopMIIEHUS
pe3yabTaToB pabOThl, HOPMBI
Tb

VYMeThb: IpOBOJIUTH POCTHIE
XMUMUYECKHE OTIBITHI 110
IpeularaéMblM METOAUKaM

BaaneTs 0a30BbIMU HaBBIKAMU
MIPOBEJICHUS] XUMUYECKOTO
SKCIIEPUMEHTA U OPOPMIICHUS
€ro pe3yJIbTaToB

JIOITYCKH K 1a00paTOPHBIM
paboTtam, OT4ET IO
nmabopaTopHOi paboTe, TECThI

OIIK-2.3. ITpoBogut
CTaH/IapTHBIC OTIEPALIUH IS
OTIpEeICIIEHUS] XUMHUECKOTO U
(a30BOro cocraBa BEeUIECTB U
MaTepHaJIOB HAa MX OCHOBE

3HaTh: CTaHAAPTHBIE METOIBI
MOJTyYCHUS, MICHTU(DUKAIINH 1
UCCIICIOBAHMSI CBOMCTB BEIIECTB
¥ MaTepUAJIOB, TIPaBHIIa
00paboTku 1 opopMICHUS
pe3yJIbTaTOB PaOOTHI, HOPMBI
Tb

YMeTh: IPOBOJUTH MTPOCTHIC
XHUMUYECKHE OTIBITHI 110
npeIaraeMbIM METOTUKAM

JIOITYCKH K J1a00paTOPHBIM
pabotam, OT4ET 1O
nmabopaTopHOi paboTe, TECThI

OIIK-2.4. ITpoBoaut
HCCIIEIOBaHMsI CBOMCTB BEIIECTB
Y MaTepHaoB C
MCIOJIb30BAaHUEM CEPUHHOTO
Hay4yHOT0 000pYyI0BaHMs

3HaTh: CTaHAAPTHBIE METOIbI
NOJIy4eHHUs], UIeHTU(UKALUU U
HICCJIEN0BaHUs CBOICTB BEIIECTB
U MaTepuasoB, MpaBuia
00paboTku u opopmiieHus
pe3yabTaToB paboThl, HOPMBI
Th

TecTsl, OTYET 11O TAOOpPaTOPHOU
paboTe, KOHTpOJIbHAs paboTa
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Obpaszey burema
Muno6puayku Poccun

(benepaibHOE rOCyIapCTBEHHOE OIOKETHOE 00pa30BATEIFHOE YUPEKICHHE BHICILIET0 00pa30BaHuUs

1.

2.

™=

«balIKupcKuil ToCy1apCTBEHHBIN YHUBEPCUTET

dakynpTeT XUMHUYECKUN
Kadenpa BMC u OXT

9K3AMEHAL[I/IOHHI>H7I BMJIET Ne 1
10 JUCLIUILINHE XuMuyeckast TEXHOJIOT U
CrienimanbHOCTD 04.05.01 ®vyanaMeHTaIbHAad U IIPUKJIATHASL XAMHUS

I'mppasnuka. I'mapocratuka. [lonarue nasnenus, cpensee nasiaeHue. [IpuHuum cTaTuky.
JuddepenunanbHble ypaBHEHHUs paBHOBECHsI Diiiepa. AHAJIN3 U UHTEIPUPOBaHUE
middepeHManbHbIX ypaBHEHUH paBHOBecHs Jitnepa. OCHOBHOE YpaBHEHUE THAPOCTATHUKH,
(bu3n4ecKkuil CMbICI BXOASIIMX B YPABHEHUE BEJIMYNH.

HarpeBanmHe ar¢HThI, UX TeHJ'IO(i)I/I?»I/I‘leCKI/Ie CBOﬁCTBa, npenumMmyniecTBa 1 HEJOCTATKH,
OrpaHM4C€HUsd B UX IPUMCHCHUU.

3aBenyroumii kadeapoit (E.1. Kynum)

(moamuck) (®.1.0.)

Bonpocwl k 3x3ameny no Kypcy «Xumuueckas mexHonozusn»
7 cemecmp

[Ipenmer xumudeckoit Texuonoruu. Kinaccudukanus nporeccoB XMMTEXHOJIOTHH.
Bunel u pecypesl cbipbsi. KoMIiekcHOE HCIIONIB30BAHUE CBHIPBSI.

3HaueHue BOJbl B XMMHUYECKOW NPOMBIIUIEHHOCTU. Buasl nmpupoansix Boxa. KauectBo
Boibl. [IpomblnienHas BogonoAroroBka. OG0poTHOE BOJIOCHAOKEHHE.
I'unpocratuka. Ilonarue naBnenus. CnocoObl BblpakeHHsl naBieHus. [Ipubopsr ams
U3MEPEHMS [aBJICHUsA: IbE30METPBI, MaHOMETPBI, BaKyymMmerpsl. lIpuHIUD craTuky.
BriBon nuddepeHnmanbHbIX ypaBHEHUN paBHOBecHs Diliepa. AHaIN3 U UHTETPUPOBAHUE
midepeHMaNbHBIX  ypaBHEHMH  paBHOBecust — Oiinepa.  OCHOBHOE  ypaBHEHHUE
TUIPOCTATUKU, GU3NYECKUN CMBICT BXOSIIUX B YpaBHEHUE BEJIHMYMH.
3akoH Ilackans, ero BBIBOA M3 OCHOBHOTO YpaBHEHHS THAPOCTaTHKH, (HOPMYIHPOBKA.
CnenctBue u3 3akoHa [lackans v npuioXKeHHs: ypaBHUTEIbHBIE CTEKIIA, TUAPOTIPECCHI.
I'mppoaunamuka. IIoHATHA pacxoX U CKOPOCTb IBHIKECHHS KUAKOCTH, UX Pa3MEPHOCTD.
JuddepeHunanbable ypaBHEHHUS JBHXKEHUS Oiliepa, MX BbIBOJ Ha OCHOBE NPUHIHUIA
IUHaMUKU. BbIBon 3akoHa bepHy/mM Ha OCHOBE WHTErpupoBaHus IU(epeHIaTbHbIX
ypaBHEHU JBUKEHUS Diliiepa. YpaBHeHHe bepHyn 1sl peanbHbIX KUIKOCTEH.
YcranoBuBIEecs JIBUKECHUE JKUJKOCTH. HepaspeiBHOCTB IIOTOKa, BBIBOJ|
¢ depeHIMaTbHBIX YpaBHEHU HEPa3pbIBHOCTH ITOTOKA U MHTETPUPOBAHUE.
PexxuMbl IBMOKEHUS JKMAKOCTM U Kpurepudl Peinnonbiaca. JlamuHapHOe JIBUXKEHUE
KHUAKOCTU. BpIpakeHue CcKOpocTH JH000TO0 CaMONPOM3BOJIBHOTO Tpollecca M €ro
IIPUMEHEHHUE JUI1 pacueTra CKOPOCTH JABWUXKEHUS OTIEIBHBIX CJIOEB  KUIKOCTH.
Pacrnipenienienrie ckopocTeil MO CEUEHHUIO0 MOTOKAa MpH JaMUHApHOM JBKeHuu. ['padux
pacripeieieHusi CKOpOCTel MOTOKa MPH JJAaMUHAPHOM M TYpOYJIEHTHOM JBM>KEHUH, CPEIHSSA
CKOPOCTB IOTOKA.
N3mepenne CKOpOCTM JBMKEHUs IIOTOKA M pacxolJa JKHUIKOCTH C  ITOMOILBIO
ruapoJuHaMuueckux TpyO. BbIBon ypaBHeHus Ajis pacueTa MaKCHUMallbHOM U cpenHei
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

cKopocTH ToToka. [IpenmyIiecTBa U HEIOCTAaTKH STOTO METOJa OINpeAeNeHUs CKOPOCTH
MOTOKA.

Tunel cyxammuX yCTPOMCTB: MepHas pauadparma, comio, Tpyba Bentypu. HUx
IpeuMyliecTBa M HeaocTaTku. OmpeneneHue CKOpOCTH IIOTOKA € IOMOIIBIO MEpPHOM
nuadparmel. BeiBoJl ypaBHEHUs Ui pacueTa MaKCHUMallbHOM CKOpPOCTH TOTOKA, CPeAHsis
CKOpOCTH JIBKCHHUS.

I'unpomexanuyeckue mpouecchl. THIBI HEOJHOPOAHBIX cucTeM. [lepeduncianTh OCHOBHBIE
METO/]Ibl pa3/IeleHusl HEOAHOPOAHBIX cucTeM. Ocaxaenue. OTcTanBaHue TBEP/AbIX YACTUILL B
KUJAKOU cpene. Anmapatypa ajsi orcrauBanus. Cuibl, AEMCTBYIOIINE HA TBEPAYIO YACTHILY,
HAXOJAIIYIOCS B HETOABM)KHOM COCTOSHUM M TIPH JBW)KeHHMU. BwiBox 3akonHa CTokca.
Brnusinue nuamerpa TBepAOH 4acTUIBI HA CKOPOCTh OCAXICHUS.

Ounbrpanus. JBWKyIIas cujda U CONPOTHUBICHUE (QHIBTpPAIMH. YPABHEHHE CKOPOCTH
¢bunsTpanuu npu Ry, = const, t°C = const, u = const. Yactueie cinydyan GUIbTpaluu: MO
aTMOC(epHBIM  JaBIICHUEM; TPU  TOBBILICHHOM  JaBJICHHUH; IO  BaKyyMOM.
WNnTtencudukaius cKOpocTH GUIbTPAMU B YACTHBIX CIyYasX.

Paznienenne reTeporeHHbIX CHUCTEM B IOJIE IEHTPOOESKHBIX cuil. LleHTpoOexHas cuna u
¢bakrop pazaenenus. [Ipunnun aerictBus ueHTpudyru GUIBTPYIOLIETO TUTIA.

TemoBele mporeccsl. [IBuxkymias cujiga U TPU 3JIEMEHTAPHBIX Clloco0a pacnpoCTpaHEHUS
terwia. TersoBble Oanancel. OCHOBHOE ypaBHeHHE Teruionepenaud. OU3nyecKuid CMBICI
obmero ko3¢ ¢unuenta Temlonepenayn. Teruionepeaada 4epe3 IUIOCKYI0 CTEHKY NpHU
MOCTOSIHHOM TemriepaType OOOMX TeIUIOHOCUTEeNe. BbIBOJ ypaBHEHUS, CBSA3YIOLIETO
kodpdunmeHT «K» ¢ KodphuUIUmeHTAMH «01», «02», «A». 3HaueHHe «K» B YacTHBIX
CIy4asx TEIUIONepeadn, Korja: a) A >>ou; A >> ap; 6) A >> au; A >> oe; o >> a.
HarpeBaromiue areHTsl, ux Tersiopu3M4ecKre CBONCTBA, MPEUMYIIECTBA M HEJOCTATKH.
Oxnaxaaroue areHThl, X Tero(pu3nyeckre CBOMCTBA, MPEUMYILECTBA U HEOCTATKH.
TennooOMEeHHUKH, WX THUIBL, YCTPONCTBO, MpeumyilecTBa u HeaocTaTKu. CrocoObl
KOMIICHCAI[MM HEPaBHOMEPHOTO PACIIMPEHUs TPYOHOTO M MEXTPYOHOTO MPOCTPAaHCTBA
KOXYXOTPYOHBIX TETNIOOOMEHHHUKOB.

MaccooOMeHHbIe Tporecchl, ux Buibl. llpaBmino Qa3 ['mb6ca. Pa3oBoe paBHOBecHE U
JTUHUM paBHOBecus. MaTepuanbHblii OallaHC W ypaBHeHUE pabouell JTUHUU BEpXHEH U
HIDKHEM vacTu ammapara, paOoTaromiero Inpud HNpoTUBOoTOKe ¢a3. JIBmxkymas cuia
MaccOOOMEHHBIX POILIECCOB U HalpaBJIEHUE NepeHoca BellecTBa 13 ¢gasbl B ¢asy.
ITeperonka xunakocte, €€ cymHocThb. [IpocTas meperonka, ompeneneHue. PaBHOBecue
Mexay ¢azamu. [leperonka OuHapHOI cMecH Ha AUarpaMMe: TeMIeparypa - CoCTaB mapa —
COCTaB - JKUJKOCTH M Ha JAMarpaMMe: COCTaB JKUIKOCTH - cocTaB mapa. HemocrtaTku
mpocToil meperoHku. lleperonka moa BakyyMoM, ¢ BOASIHBIM MapoM, ¢ HHEPTHBIM Ta3oM,
KaKHe YCJIOBUS ITPU 3TOM U3MEHSIIOTCS.

Pextudukamus. CxoacTBa U pa3auydus ¢ MPOCTOM meperoHKo.CylHoCTh peKTHUKALINY.
[TpuHIIMNIaTBHAST CXeMa YCTaHOBKHM PEKTHU(HKAIUU HEeTPEephIBHOTO AeicTBUs. OCHOBHBIE
MOTOKHU, TEPMHUHOJOTHS. MarepuanbHblii OalaHC KOJOHHBI PEKTU(UKAIMH U BBIBOJ
ypaBHEHUsS paboueld JWMHUM YKPEIULIIONEH W HWCYEPNBIBAONICH YacTH KOJIOHHBI
HenpepeiBHOTO JneiicTBus. [locTpoenune pabGouumx INWUHUN Ha JAMarpaMMe «y-X» H
rpaduyecKuii METOJT HaXOXJACHHUE YHClla TEOPETHYECKUX TapesioK KOJOHHBL. diermoBoe
qucio. Pacuer MUHMMaIbHOTO M pabouero (GpyerMoBoro 4nucia.

Kononna pextudukaniy mepruoandeckoro AeHCTBHs. PeXuMbI pabOThl KOJOHHBI: a) MPH
MIOCTOSTHHOM (pJIErMOBOM uucIie; 6) MpU MOCTOSHHOM COCTaBe JUCTUILIATA.

YCTpOWCTBO pa3iMyHBIX THUIOB KOJOHH: HACAJOYHBIX, Tapelb4yaTblX (CHTYATOTO,
KOJIMAuKOBOTO W KiamaHHoro Ttuma). llpenMyiecTBa W HENOCTATKU PA3TUYHBIX THUIIOB
KOJIOHH.

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

XUMUKO-TNEXHONIO2UYECKO20 NpOYecca: CmeneHb Nnpespaujenus, CceleKmueHoCmy, 6blXo0
npooykma — Ha — NpOnywjeHHmoe,  pasiodxcennoe  cvipve.  (C6A36  MedcOy  HUMU.

16



10.

11.

IIpoussooumenvHocms u UHMEHCUBHOCIb. DOPMYTUPOBKA OCHOBHOU 3A0A4U XUMUUECKOU
MEeXHONI0UU.

Paenosecue 6 mexnonocuueckux npoyeccax. Paccmompenue 6nusinusi yciosuii npogeoeHust
peakyuu Ha pasHogecue HA Ka4eCMEEHHOM YposHe Ha OcHoge npunyuna Jle-Illamenve.
Paccmompenue enusanus ycnosuil peakyuu Ha pasHogecue HA KOJIUYECHIBEHHOM YVPOBHE.
Koncmanma pasnosecus. Hzobapa Banm-I'ogpga.

Kunemuxa 6 xumuueckou mexnonoeuu. Ypasuenue crkopocmu peaxyuu. Daxmopeol,
onpeodenauue CKOPOCMU 2OMO2SEHHO U 2eMepO2eHHO npomekarnwux peakyui. Ponv
KOHYEHmMpayuu peazeHmos, memnepamypol, 0aeieHus, 0OHOGIeHUsI NOBEPXHOCTU KOHMAKMA
peacupyrowux @az u Opy2ux @OUIUKO-XUMUYECKUX (HaKmopos Ha meyeHue XUMUKO-
mexHo02uuecko2o npoyecca. Texnonrocuueckue npuemvl YCKOPeHUsi peaxkyuil.

Kamanuz.  Tunvt  kommaxmueix — peakxmopos.  OcHOGHble — CMAOuUU  2emepoceHHO-
Kamanumuyeckux  npoyeccos. OchosHble  9KCHIyamayuouwHvle — mpebosamus K
Kamanuzamopam.

Xumuueckue peakmopul. Knaccuguxayusi u xapaxmepucmuxa npoMblUIEeHHbIX PeaKmopos u
OCHOBHble mMpeO08aHUs, NpeovasiseMble K HUM. Peakmopvi ¢ pasiuunviMu pexcumamu
OBUIICEHUsL: PEaKmop NepuoouUyecKo20 U Henpepbl8HO20 OelCmaEUs, peakmopbl UOedlbHO20
CMeweHUs: U NOIHO20 8blmecHeHUs. Peakmopbl ¢ pasniuiuHbimM meniosviM peXcumoM.

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

3nauenue azoma 6 xcusoii npupooe. Ilpobremvl uxcayuu ammocgeprozo azoma: 0y20801i
Memoo, yuanamuouvii memoo. Ilonyuenue azoma u Kuciopooa pasoeieHuem 6030)Xd.
Tonyuenue u ouucmra azomogoo00pPOOHOU CMeECU.

Teopemuueckue ocHogbl cunmesa ammuara. Tepmoxumuieckoe ypagHeHue peakyuu cuHmesa
ammuaxa. OCHOBHAs 3A0a4a XUMUYECKOU MmexHoIo2uu. TepMoOuHamuka Ha KauecmeeHHOM
yposne. Ilpunyun Jle-Lllamenve. Tepmoounamuxa Ha KoauuecmeeHHom YypoeHe. H3obapa
Banm-lI'oghgha. Brusnue memnepamypol, 0asienuss, Yucmomsl a30mo8000POOHOU cMecU Ha
pasnogecue. Kunemuxa, ¢hopmanvnoe ypasueHue CKOpocmu peakyuu 6 OmMCYmMcmeue
Kamanuzamopa, CyMMapHwlil NOpsi0oK no peazenmam. Mcmunnas Kunemuka 8 npucymcmeuu
Kamanuszamopa, nopsiooK no peazenmam. Bwvibop ycnosuil peaxyuu ucxoos uz mpeboganuii
MEPMOOUHAMUKY U KUHEMUKU U annapama oas npogederus: peakyuu. Cxema npouzeo0cmaa.
Buvixoo ammuarxa om meopemuuecku 603modcno2o: nouemy on omaudaemcsi om 100% - nozo.
Buowr azsomnoui kuciomul, eé npumenenue. Quzuueckue u xumuueckue ceoticmea. Cnocobwvi
NOIYYeHUsL KOHYEHMPUPOBAHHOU A30MHOU KUCLOMbI.

Ilepsas cmaodus npoyecca noayueHusi pazdasieHHOU A30MHOU KUCIOMbL: OKUCIEHUe AMMUAKA.
Pasnvie nanpasnenus npomexanus peaxyuu, mepmoxumus. Tepmoounamuxa.Kunemuka.
Dopmanvhoe ypasHeHue cKopocmu peakyuu, CyMMApHulil Nopsiook no peazenmam. Mcmunnas
KUHemUuKa 8 MpUucymcmeuu Kamaiuzamopd, CyMMAapHwili nopsaooKk no peazewmam. Aumanus
UCMUHHO20 ~KUHemuyeckoeo ypaenenus. Peaxkmop oxucnenus. Kamanuzamopwi. Tun
peakmopa: aouabamuyeckuti — U30mepmMuieckull, 6blMecHeHUs — cCMeueHus;, nepuooUdecKull
— HenpepwviHbll. Bmopas cmadus: okucnenue okucu azoma 00 08yokucu. TepmoounHamuxa
kayecmeenno. Cnocodwvl cmewenus pagnogecus. TepmMoOUHaMuKa OKUCIeHUs OKUCU A30Ma 00
08YOKUCU HA KOIUYeCcmeeHHOM yposHe. Kumemuka, mexawmuzm. Ananu3z KuHemu4ecko2o
ypasuenus. Tlouemy npu cuuscenuu memnepamypol om +10°C 0o -130°C ckopocms peaxkyuu
nosvluaemes, a npu cHudxiceruu memnepamypvl om -130°C oo -150°C cxopocmv peaxyuu
nonuscaemesa? Tpemvsi cmaous: abcopbyus 08yoxkucu azoma 600ou. Ilouemy npu
ammocgheprom oasnenuu nonyuaemces pasdasnennas HNO3z? Cxema nonyuenus pazbagnentou
asomuoul kuciomsl. Ilouemy cxema omxpoimasi, 6e3 peyupkyisayuu?

Qusuueckue u xumudeckue ceolicmea cepHou xuciomel. [louemy mosapHvle copma cepHoll
KUCIOMbL  codepaicam OCHO8Ho20 eeujecmea 76,5%; 92,5%, 98,5%,; H>SO4? Obnracmu
NpUMeHeHUs CepHOU Kuciomvl. Buosl cuipbs 018 npouzso0cmea cepHoll KUCIOmbl, UX
npeumyujecmea u HeOoCmamxku.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Humposuwiii cnocob6 nonyuenuss cepuoul kuciomwl. Ypaswenus peaxyuil. Annapamypuoe
ogopmnenue.

Konmaxmmuuwuii cnocod nonyuenusi cepnotl kuciomoi. Qoxxcue cepHoeo Koaweoana. Ypasnenus
peakyuu no cmaouam. Tepmoxumus. Kunemuxa. Cnocodvl unmencugpurayuu obrcuea. Tunvl
neveu obocuea, ux npeumywecmea u Hedocmamku. OKucieHue O08YOKUCU — cCepbl.
Tepmoxumuueckoe ypasnenue peakyuu. Tepmoounamuxka xauecmeenno. Ilpunyun Jle-
Ulamenve. Tepmoounamuxa xonuwecmeenno. Kunemuka ¢opmanvuas, cymmapmusiii nopsaoox
no peazenmam. McmunHuas Kunemuxka 6 Npucymcmeuu Kamanuzamopd, CYMMapHblil nopsio0oK
no peazenmam. Cocmas kamanuzamopa. AHanIu3 UCMUHHO20 KUHEMU4ecko20 ypasreHus. Tun
Peakmopa OKUCHeHUs: aouadamudeckuti — U30MepMUYecKull, BblMEeCHeHUs — CMeUleHUsl,
HenpepulgHblll. — nepuooudeckuul.Abcopoyua cepnozco aneudpuoa 98,3%-noii  cepHol
kucnomou.  Ilouemy 6  Kauecmge  abcopbenma  HeNb3sl — UCNONL30BAMbL  MeHee
KOHYEeHMpUpo8anHyro xuciomy uiu 600y? Cxema npou3eoocmaa.

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

Ilepepabomxa negpmu. Onemenmuvili U 2PYNNOBOU  XUMUYECKUL cOCmas Hepmell.
@pakyuonnvii cocmas Hegpmeu. Iloocomoska Hegpmu « nepepabomrke. Ilepeuunas
nepepabomka  Hepmu.  Yemanoska — DJIOV-ABT.  Dxcnmyamayuouusie — c8olicmed
Heghmenpooykmos. [{lemonayuounas cmoukocms, OKMaH0B80e YUCIO.

TEOPETUYECKHE OCHOBbHI U TEXHOJIOTHA TEPMHUYECKHUX I[IPOLJECCOB
IIEPEPAFOTKHU HE®TAHOI'O CHhIPbA. Tepmuueckuil Kkpexkune He@hmsuvix @dpakyuil.
Haznauenue, coipve. Xumuueckue ocHosvl npoyecca. Peaxyuu ocnosnbix — 2pynn
y2ne6o00opo0os. Mexanuzm mepmuyeckozo kpekunea napagunos. Teopus Paiica na npumepe
Kpekunea H-oymana. OcHogHble npodyKmel mepmuiecko2o kpekunea. OcHosHas annapamypa,
MEexXHON02UYeCcKas cxema.

Koxcosanue negpmenpooykxmos. Tunwi ycmano8oK KOKCO8aHUs, HA3HAYeHue. Ycmanoska
HEeNnpepuleHo20 KOHMAKMHO20 KOKCOBAHUS.

OcHo8bl nupou3a: Ha3HaYeHue npoyeccd, colpbeé, yeiegble NPOOYKmMbl, OCHOBHbIE NAPAMEempbl
npoyecca.

Kamanumuueckuii kpexune Hegpmsauvix ppaxyuil. Hasnauenue. Peaxyuu ocHoeHbix epynn
V271e8000p0008, NepsudHble U 8MOopuyHble peakyuu. MOoHHbIl MexaHusm Kamaniumuiecko2o
kpekunea. Kamanuzamopwl. Culpve, 0CHOBHble npoodykmsl Kpekunea. bnox peaxmop-
pezcenepamop ¢ OBUINCYWUMCA  WAPUKOBLIM KAMAIUAMOPOM U C «KUNAWUM  CTLOeM»
kamanuzamopa. [lpunyunuanvuas cxema Kamaiumuiecko20 KpeKuHea ¢ «KUNAWUM Cloem»
Kamanuzamopa. Bwixoo 6en3una agmomoounbHo2o, aguayuoHHO20.

Ilpoyeccor Oecudpuposanus u euopuposanus. [lecuopupoeanue H-o6ymana. OcHO8HAA U
nobounvle peaxyuu. Popmyrupoéka OCHOBHOU 3a0a4U XUMUYECKOU MmexHonocuu. Auanusz
ocobenHocmell MePMOOUHAMUKU PeaKyuu HA KA4eCmEeHHOM U KOAUYECMBEHHOM YPOGHe.
Kunemuxa npoyecca. Buvibop peaxmopa, npuemsvl noogooa menia 6 30HY peakyuu.
Heobxooumocms npumenenus peakyuoHHo20 YCMPOUCMBA HeNnpepvl6HO20 Oelcmeus U
UCNONb306aAHUE MEXHUKU  «Kunawe2o closy kamanusamopa. Paboma peakyuonmo-
peeenepayuonHo2o 0On0ka. Ilpobrema pazdenenusi KOHMAKMHO20 2a3d, BblX0OAWe20 U3
peaxmopa. Cocmasgnenue mexHono2u4eckou cxemvl npouszsoocmea. Ochognvie noxazamenu
npoyecca: 8bix00 Ha NPONYUJEHHOEe U PA3NONCEHHOE CHIPBE.

21. Jleeuopuposarnue n-o6ymunena 00 ousunuid. Tepmoxumuyeckoe ypasnenue. Tepmoounamuxa

HAa KauyecmeeHHOM U KoauuecmeeHHom yposHe. Kunemuxa. Ocnognas u noooyHvle peakyuu,
cnocobvl nooasnenuss nooounvix peakyuti. Cnocobvl yeeruyeHus CKOpOCMU OCHOBHOU
peakyuu. Ilpobnema paszoenenuss KOHMAKMHO20 2a3d, BbIXOOAWE20 U3 peakmopad.
Annapamypnoe ogopmnenue npoyecca. Texnonoeuueckas cxema npouz800Ccmed, OCHOBHbLE
noKasamenu npoyecca: 8bix00 Ha NPONYUJEHHOEe U PA3NONCEHHOE CHIPBE.

22. Jlecuopuposanue yukiocekcana. OcobeHHocmu 0e2udpuposanuss 6-uleHHbIX YUKIAHO8, U UX

omauuue om decuopuposanus napaguros. Ilouemy npu npogedenuu peaxyuu 8 npucymcmeuu
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23.

24,

25.

26.

27.

28.

memannos Ni, Pt 6 nmpooykmax peaxyuu omcymcmeyrom yuxkio2ekceH u YUKIO02EKCAOUCH:
mepmMoouHamuieckoe u Kunemuieckoe oovsacuenue s¢pgpexma. Mexanusm decuopuposanus Ha
Pt.  Ilpumenenue  OecuOpoceHU3AYUOHHO2O — KAMAIU3A — WECTUYLEHHbIX — YUKIO8 8
NPOMBLULEHHOCMU U 8 1Aa00PAMOPHOT NPAKMUKE.

Teopemuueckue ochosbl Kamanumuiecko2o pugopmunea. Hasnauenue, coipoé pughopmunea.
Llenegvle npooykmei, ux xapakxmepucmuxa. Xumusm U mepMOOUHAMUKA Npoyeccd.
Kamanuzamopor  pugopmunea u mexanusm ux xamanumudeckozo Oeticmeusi. OCHOBb
ynpasnenus npoyeccom. IIpomvluunennvle ycmanosKu Kamaiumuyecko2o pugopmunea
THonyuenue ousununa uz smunosoco cnupma. Llenouxa ocnoeuvix npespawenuil. Ilobounvle
peakyuu. Jlumumupyiowas cmaous OCHOBHOU Yenouku npespawjerull. Jlecuopuposanue
cnupma. OchosHas 3a0aua xummexHonocuu. TepmMoOUHaAMUKA KA4eCMBEHHO20 HA OCHO8e
npunyuna Jle-ILllamenve, Kkonuuecmeennoco. Kunemuxa npoyecca, nymu y8eauyeHusl
ckopocmu npespawerus. Hackonvko Heobxooumo ouuwjams 6038pAmMHbIL CRUPM OM 80ObL,
OUIMUN06020 3Pupa u YKCycHo2o anvoeauda. Bvlioop peaxyuonnoco ycmpoticmea. Cxema
npoussoocmea. [loxkazamenu npoyecca.

IIpoyeccevl okucnenus. 3nauenue peakyuii OKUCIEHUS 8 OCHOBHOM OP2AHUYECKOM CUHMme3e.
Peaxyuu nonnoeo u nenonnozo oxucnenus. Kiaccuguxayus peaxyuii HenoiHo2o OKUC1eHus.
Honyuenue penona kKymoavHoim memooom. Okucnenue Kymona. Mexanusm peaxyuu.
Aemooxucnenue, uruyuuposanHoe oxucierue. Kunemuxa npoyecca. Cnocobwl yeenuuenus
ckopocmu peakyuu. Tpebosanus k uucmome Kymona. Tun annapama 0nst npogeodeHus peaxyuu
oxucnenus kymona. Kuciomuoe pacwennenue cuoponepexucu Kymond, MexXaHusm, KUHEMUKd
peakyuu. Peaxyuonnoe ycmpoiicmeo, cnocob omeoda menia U3 30HbL  PeaKYUU.
Texnonocuueckas cxema NOJAYYeHUs ayemMoHa U  (DEHONA  KYMOIbHLIM — CHOCOOOM.
Ipeumywecmea nonyuenus eHona KyMOIbHbIM MEMOOOM NO CPABHEHUIO C CYIbEHOHAMHBIM
memooom. Cnocobwi nonyuenus ¢heHona u ux HedoCmamxku.

Ilpoyeccvr amepugpuxayuu, eudponuza, euopamayuu, oecuopamayuu. llpamas euopamayus
omunena. Tepmoxumus. TepmMoOuHaAMuUKa KauecmeeHHo, KOIUYeCmseeHHo. Boipazums monbHble
001U UCXOOHBIX peazenmos U NpoOyKmbvl peakyuu 4epe3 00HO Heu38ecmuoe Xp U Ce53ambv Xp C
oasnenuem 6 cucmeme. Kunemuxa u mexanusm peaxyuu. Cnocobvl ysenuueuus cKOpocmu
peakyuu annapamypHoe oghopmaenue peaxyuu. Ilpunyunuanvhas cxema npou3B00CMaa.
Omnuuue 6 cocmage mexnHuueckoeo cnupma u cnupma pekmugpuxama. Cnocobvl ouucmku
mexHuyeckozo cnupma. Cpaenenue Memooo8 NPIMOU U CEPHOKUCIOMHOU 2uopamayuu
ImuieHa.

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

Kputepuu onenku (B 6anax):
- 25-30 6anmioB BBICTABISIETCS CTYACHTY, €CIM CTYAEHT Jal IMOJIHbIE, pa3BepHYThIe OTBETHI Ha

BCE TEOPETHUECKHUE BOIIPOCHI OMIIeTa, MPOIEMOHCTPUPOBAJ 3HaHUE (PYHKIIMOHAIBHBIX BO3MOXHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE NIPUMEHITh TEOPETUUECKUE 3HAHUS NPU BBIIIOJIHEHUU
npakTH4eckux 3agaHuil. CTyaeHT 0e3 3aTpyJHEHUIl OTBETWJ Ha BCE JOIMOJIHUTENbHBIE BOIMPOCHI.
[IpakTryeckas 4acTh paOOTHI BBIIIOJHEHA MTOJHOCTHIO 0€3 HETOYHOCTEN U OIINOO0K;

- 17-24 GannoB BBICTABISICTCS CTYACHTY, €CIIH CTYJISHT PACKPBUT B OCHOBHOM TEOPETHUYECKHE

BOIIPOCHI, OJHAKO AOMYIICHBI HCTOYHOCTU B OIPCACICHUU OCHOBHBIX MOHATHUH. HpI/I OTBCTC Ha
AOIIOJTHHUTEIBHBIC BOITPOCHI OOMYUICHBI HEOOJIbIIIE HETOUYHOCTH. HpI/I BBITTOJTHEHUHN HpaKTI/I'-IeCKOI\/’I
qacTu pa6OTBI AONYIICHBI HCCYIICCTBCHHBIC OI_I_II/I6KI/I;

- 10-16 OamioB BBICTABISAETCS CTYJACHTY, ©CIM IPH OTBETE HA TEOPETUYCCKUE BOMPOCHI

CTYACHTOM JOMYHICHO HECKOJBKO CYHICCTBCHHBIX OIIMOOK B TOJKOBAaHUM OCHOBHBIX ITOHSTHIA.
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Jlornka ¥ MOJHOTA OTBETA CTPANAIOT 3aMETHBIMH M3bSHAMH. 3aMETHBI IIPOOETH B 3HAHUM OCHOBHBIX
MeTOoA0B. TeopeTuueckrue BOMPOCH! B IEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOIYCKaMH MaTepHaa.
MmeroTcsi MpUHIMNHANBGHBIE ONIMOKH B JIOTHKE ITOCTPOCHUS OTBeTa Ha Bompoc. CTyJeHT He pemu
3aJjauy WIKA IPU PEUICHNUH JOMYIIEHbI TPyObIe OIIHOKHM;

- 1-10 OawioB BBICTABIACTCS CTYACHTY, €CIM OTBET HA TEOPETUYECKHE BOIPOCHI
CBHUJICTEJILCTBYET O HEMOHMMAHUM W KpaiiHe HEMOJHOM 3HAHWU OCHOBHBIX TOHSITUH M METOJIOB.
OOHapyXHBaeTcs OTCYTCTBHE HABBHIKOB IPUMCHEHUS TEOPETUYECKUX 3HAHWK TPH BBIIOJIHEHUU
NpaKTUYeCKHX 3a1aHuil. CTyJIeHT HEe CMOT OTBETUTh HU Ha OJIMH JIOTIOJHUTEIBHBIN BOIIPOC.

Bomnpocekl Kk 1onyckam K J1a00paTopHbIM padoTaM (IpuMepbl)
7 cemecTp
JlaGopaTtopHnas padota Nel «I'pamyupoBka peoMeTpar

1. 'mapasnuka. ['mapocratuka. [lonstue naBnenus. [Ipunnun cratuku. {uddepennnanbapie
YpaBHEHHUs paBHOBECHsI Dilliepa Ha OCHOBE IIPUHLIMIIA CTATUKK. OCHOBHOE ypaBHEHUE THPOCTATHUKH,
(bu3nyecKui CMBICT BXOASIINX B HETO BETUYHH.

2. 3axoH [lackans. [Ipunnun coobmaronuxcs cocynos. [Ipumenenne 3akona [lackans u
CJIEJICTBHS U3 HETO: MAaHOMETPBI, IbE30METPbI, BOAOMEpHBIE cTEéKIA. ['maponpeccsl.

3. 'mapoaunamuka. [IoHATHS pacxoj U CKOPOCTh JABMIKEHUS KHUIKOCTH, UX Pa3MEPHOCTb.
Juddepennnanbabie ypaBHEHUS ABIKEHUA Diinepa. BeiBo 3akoHa bepHyiin Ha ocHOBE
MHTETpUpOBaHUs MU PepeHINATBFHBIX YPaBHEHHNA ABMKEHUS Ditnepa. Ou3ndeckuid CMBICIT
BXOJSIIMX B ypaBHEeHUE bepHyiu BenuunH. YpaBHEHHUE CIUIOIIHOCTH CTPYH. Y paBHeHUE bepHyimn
JUTSL peaibHbIX KUKOCTEH.

5. PexxuMBbl IBUAKEHUS KUJAKOCTH U KpuTepuil PeltHonbaca. JlaMmuHapHOE NBUKEHHUE KUJIKOCTH.
BripaxkeHue ckopocTu Jr000ro caMonpor3BOJIBHOTO IIPOLECCca U €ro IPUMEHEHHUE IS pacyeTa
CKOPOCTHU JIBUKEHHUSI OTAEIIBHBIX CJIOEB KUJAKOCTU. Paciipeenienne CKopocTeil o0 CEYEHUI0 MOTOKa
IIpY JTAMUHAPHOM JBIDKEHHH. ['paduk pactpenenenust CKOpOCTeH MOTOKa NP JJAaMHHAPHOM U
TypOyJIE€HTHOM JABUKEHHUHU, CPEHSSI CKOPOCTh MOTOKA.

6. I3MepeHue CKopoCTH ABMXKEHHUS [TOTOKA U PACcX0/1a )KUIKOCTH C TOMOLIbIO
TUAPOIMHAMUYECKHUX TpyO. BbIBO ypaBHEHHUS Ui pacueTa MaKCUMAIIbHON U CpeIHEN CKOPOCTH
noToka. IIpenmymecTsa 1 HEOCTATKN ATOTO METOJ1A ONPEAEIEHUS CKOPOCTH ITOTOKA.

7. Tumsl Cy)aroumx yCcTpoucTB: MepHas nuadparma, coro, Tpyoa Bearypu. Onpenenenue
Haropa /1o ¥ MocJe Cy’Karollero ycTporucTsa ¢ IoMolbio nudpmanomerpa. Onpenenenne CKOpocTH
MOTOKA C IOMOIIIbIO MepHOU nuadparmel. BeIBo ypaBHEeHHUS Ui pacueTa MaKCUMAlIbHON CKOPOCTH
MOTOKA, CPEIHSSA CKOPOCTh IBMKEHUS. [IpenMyiiiecTBa 1 HEIOCTATKHU OTAEIBHBIX CYXKAOIMINX
YCTPOMCTB.

8. PorameTp — npubop C MOCTOSHHBIM NepenaaoM aasieHus. [Ipunuun aelictBus poramerpa,
CHWJIBI, CMCTBYIOIIME Ha MOIJIABOK, YCIOBHE paBHOBecHs. M3MepeHune pacxoa »KMAKOCTH WK ra3a ¢
ITIOMOILIBIO pOoTaMeTpa. BiausHue pacxoza )KMIKOCTH Ha Mepenaj JTMHAMUYECKOro Haropa B
poTameTpe.

JlaGopatopHas pabota Ne 2 «TemnoBble MPOLECCHI»

1. TemmnooOmeH. JIBrymas cuia TerioooMeHa. TemmnepaTypHblid rpaaueHT. TemnnoBbie
OaJaHCHI.

2. OcHOBHOE ypaBHeHHUE Teronepenaun. Puznveckuit cMbIc ob1ero koahduiuenra
terionepenadn. Koadduunent remnooraaun. Tennonepenaya yepes MIOCKYI0 METAIIIMUECKYIO
CTEHKY TP IIOCTOSIHHOM TEMIIEpaType TEIJIOHOCUTENEN. BpIBO ypaBHEHMSI, CBA3YIOIIETO
kod(urment Ternonepeaaun K ¢ kodgduimenTamu TemiooTnauu oy, 0. 3HaYeHue KodpduimeHTa
B YACTHBIX CIIy4asx TEIUIonepeaadn, Koraa: a) A >>au; A >> op; 0) A >> au; A >> ;) ar >> oe.
Cpennuii TeMnepaTypHbIi Harlop Ipy NPsIMOTOKE U IIPOTUBOTOKE.
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3. Tpu sneMeHTapHBIX crloco0a pacpoCTpaHEHUs TeIla: TEIIONPOBOIHOCTb, KOHBEKIIHS,
TEIUIOBOE U3JTy4YeHHE.

4. HarpeBaromue 1 OXJIOKIAIONIUE ar€HTHI, X TeIIO(U3NIECKUE CBOMCTBA, TPEUMYIIECTBA U
HE/IOCTATKH.

5. TennooOMEHHUKH, UX THIIBI, YCTPONUCTBO, IPEUMYIIeCTBa U HepocTaTKU. CrocoObl
KOMITEHCAIIMM HEPAaBHOMEPHOTO PACIIUPEHHS TPYOHOTO U MEXTPYOHOTO MPOCTPAHCTBA
TEMI000MEHHHUKOB.

JlabGopaTtopHnast pabota Ne 3: AHanu3 ra3oBoil cMecH Ha XUMHYECKOM PYYHOM ra30aHaIN3aTope

1. MaccooOMeHHbIe TMpolecchl, BUIBI MpoleccoB Mmacconepenaud. llpaBuno ¢da3. dazoBoe
paBHoBecue. JluHus paBHOBecws. MarepuanbHblii Oamanc. Pabouas nmuusa. Hanpaenenue
Maccorepeaayu.

2. JIBwxKymiasi Cuiia Macconepeadn, CpeaHsst IBIKYILAS CUIIa MAacCoIlepeaayu.

3. IlonsTre TeopeTHyecKoil Tapesku, ONpeiesieHNe Yncia TEOPETUYECKUX CTyNeHel rpaduueckum
METOIOM.

4. AbcopOuus. PaBHOBecwe mpu abcopOumu. MarepuanbHbI OalaHCc mporecca adCcopOIuu.
Ckopoctb abcopbuuu. CBs3b K03PPUIeHTa Macconepenayu ¢ kKodhGuimrueHTaMu MacCoOTIauH.
5. YCTpoiCTBO pa3iMuYHBIX THIOB aOCOpPOEpPOB: MOBEPXHOCTHBIC, IUICHOYHBIC, HACa/I0OYHBIE,
TapebyuaThie, PacIbUINBAIOIINE.

6. ['a3oBblit ananus. TeopeTHueckre OCHOBBI. XUMHUYECKHE METOIbI aHanu3a. Puznueckrue METO b
a”Hasnza. OTOOp U XpaHEHUE razos.

7. Ananu3 ra3oBod cMecH Ha PyYHOM rasoananuzarope. Omnucanue npudopa, mopsaoK padoThl.
[ToxroroBka mpubopa k padote, B3sTHE MPOOBI HA aHATIN3, TIPOBEJICHIE aHATTN3a, PACUETHI.

8. XUMHYeCKUE pPEeaKIiiy, Jie)Kallhe B OCHOBE IOTJIOLIEHUS OTIEIbHBIX KOMIIOHEHTOB Ta30BOMH
CMecH.

Jlaboparopuas padota Ne 4: Onpenenennie 3hPpekTUBHOCTHA PaOOTHI KOJIOHHBI PEKTH(PUKAIIUU
MEPUOINYECKOTO JEHUCTBUSA

1. Ieperonka >xuakocrteii. [Ipoctas meperonka, ompenenenue. Ileperonka OuHapHON cMmecu Ha

aUarpamMMme: «TemIeparypa - COCTaB Mapa — COCTaB — JKHJIKOCTH» M Ha JUarpaMMe. «COCTaB

KHUIKOCTU - COCTaB IIapay. PaBHOBecue MCKIY (I)a3aMI/I. He,Z[OCTaTKI/I HpOCTOI\/’I MEPETOHKH.
HCpGFOHKa nmoa BakKyymMoM, C BOJAAHBIM IIapOM, C MHCPTHBIM I'a3OM, KaKHUC YCJIOBHA IPU 3TOM
U3MCHSAIOTCA.

2. Pextudukanus, e€ cymuaoctb. CXOACTBa U pa3inuus ¢ IpocTol neperonko. [IpuHuunuansHas
CXeMa YCTaHOBKH PeKTU(UKAIIMH HEMPEPHIBHOTO AEHCTBHSL.

3. MarepuanbHblii OanaHC KOJIOHHBI peKTU(UKAIMK W BBIBOJ YpaBHEHHUs pabouell JUHUU
YKPEIUIAIOWEN M HCYEPIBIBAIOIIEH 4YacTH KOJIOHHBI HempepblBHOTO neicteusa. lloctpoenue
pabouMx JIMHUN Ha AUarpaMMe «y-X» M HaXOXKJIEHHE YUClla TEOPETUUECKUX TapeIOK KOJIOHHBI.

4. @nermoBoe uncio. Pacuer MUHMMaNbHOTO U pabovero (erMoBOro yucia.

5. KonoHHa peKkTH(QUKAUU MEPUOJUYECKOr0 AEUCTBUA. PexxnMbl paOOThl KOJIOHHBI: a) TMPHU
MIOCTOSIHHOM (pJIerMOBOM uuciie; 0) Mpu MOCTOSHHOM COCTaBe JUCTUILIATA.

6. YCTpOHCTBO pa3IUYHbBIX TUIIOB KOJIOHH: HACaJ0YHbBIX, TAPEIbUYATHIX (CUTYATOIO, KOJIMAYKOBOTO
U Ki1anaHHoro tumna). [IpenmyniecTBa 1 HEJOCTATKH Pa3IMYHBIX TUIIOB KOJOHH.

7. OCHOBBI PEKTH(PUKALUU MHOTOKOMIIOHEHTHBIX CMeCeH.

8. YcrpoiicTBo 1abopaTopHOil Hacag0YHOIN KOJIOHHBI. BBIBOJ KOJIOHHBI Ha peXXUM 3axXJIE0bIBaHNU,
Ha paboyuil pexuM U pexXUM 0TBOJIa AUCTUILISTA.

8 cemectp

JlabopaTopnasi paGora Ne 1
«'uapom3 3THiIaneTraTa
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1. OOmas xapakTepucTHUKa peakiuii 3TepuUKaIIIN U THIPOJIN3A.
2. Tepmoxumus. TepmoauHaMuka. BinsHue cTpoeHHs COUpPTa U KUCIOTH HA KOHCTAHTY
pPaBHOBECHS.
Kuneruka n xaranus. BivsHue cTpoeHus ciupTa U KMCIOTHI HA KOHCTAHTY CKOPOCTH peaKLUu.
[TpumeHeHue CoKHBIX 3(UPOB.
Peakropa 1u1st mpoBeAeHUs peakuii 3TepruUKau MepUOANIECKOr0 U HEMPEPHIBHOTO
IEUCTBUSL.
6. IlpuHnunManbHas TEXHOJOTHYECKAs CXeMa YCTaHOBKH IOYUEHHSI STHIIALETaTa
sTepuUKaLel YKCYCHON KUCIOThHI 3TAHOJIOM.
8 cemecTp

ok w

JlabopaTopnasi paGora Ne 2
«Karanurnyeckuii KpeKMHT He(PTAHBIX (ppaKiuii»

1. Tepmuueckuit KpekuHr HepTIHBIX (ppakimii. HasHauenune nporecca, ChIpbe. XUMHUUECKUE
OCHOBBI ITpoLiecca. Peakiuy 0OCHOBHBIX TPYIII YyIJIEBOJOPOIOB. MeXaHN3M TEPMUUYECKOTO
KpekuHra napagpuaoB. Teopus Paiica Ha npumepe Kpekunra H-OyTana. TeopeTnueckuii coctan
IIPOAYKTOB KpEeKMHIa H-OyTaHa. AnnapaTrypHoe opopMIIeHHE, TEXHOJIOIMUYECKas CXema
TEPMHUYECKOI0 KPEKUHIa, OCHOBHBIE MPOYKThI U UX CBOMCTBA.

2. KoxkcoBanue HeTaHbIX ocTaTkoB. HazHaueHue npouecca, cblpbE. THIBI YCTAaHOBOK
KOKCOBAHHUS HEPTSHBIX OCTAaTKOB. CXeMa YCTAaHOBKH HEMPEPHIBHOIO KOHTAKTHOTO
KOKCOBaHUS.

3. OCHOBBI IMPOJIH3a: HA3HAYEHHUE MPOLIECCa, CHIPHE, IETEBBIC MPOTYKTHI, OCHOBHBIE ITApaMETPhI
poruecca.

4. Karanurndeckuii KpeKHHT HePTAHBIX Qpakuuii. Haznauenue npouecca, ceipbé. Peakmn

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

MIPOJYKTOB KPEKHUHTa.

HonHbIil MEXaHN3M KaTAIIMTUYECKOr0 KpeknHra. KaraausaTopsl..

6. bBrok peakTop-pereHepaTop ¢ ABWKYIIMMCS IIAPUKOBBIM KaTaau3aTopoM. biok peakrop-
pEreHepaTop ¢ «KUIISAIIMM CJI0EM» KaTalln3aTopa, IPEUMYILECTBA «KUIIAIIETO CI0s Mepes
HIAPUKOBBIM KaTaJIu3aTOPOM.

7. TlpuHUMOMaTbHas cXeMa KaTaIMTHUECKOT0 KPEKUHTa C «KUIISIIUM ciioeM». OCHOBHBIE
MIPOJYKTHI KPEKUHTa, BbIXOJ O€H3MHA aBTOMOOMIIBHOTO, aBUAIIIOHHOTO.

JlabopaTopnasi padora Ne 3
IMosnyuyenne nuBuHuIa no Jledeneny.

o

OcHOBHBIE ¥ TOOOYHBIE PEAKIIUU, TPOTEKAIOIINE TTPH TOTYUYEHUH TUBUHIIIA U3 3TAHOJIA 110
Jlebeneny.
Pemienne oCHOBHOM 3a71a4M XMMHUYECKON TEXHOJIOTUY HA OCHOBE aHAIU3a JINMUTUPYIOLIEH CTaIUU
npoiiecca:
a) TepMoamHaMUKa Ka4ECTBEHHO U KOJIMUYECTBEHHO;
0) Kunertuka, karaan3aTopsi;
B) O6ocHOBaHME BBIOOpa peakTopa. THl MpUMEHSIEMOTO PeaKTopa.
VY4er nmpoTekaHus MOOOYHBIX PEAKIUi MPU PELICHIUH OCHOBHOM 3a7]aui XMMHUYECKON TE€XHOIOTHH:
a) TepmoauHamuka;
0) Kuneruka,
B) TexHOMOTHYECKHE MPUEMBI, TpeOOBaHNE K COCTABY CTUPTOBON IITUXTHI.
[MpuHIMIIMaTBHAS TEXHOIOTHYECKAs CXeMa MPOMBIIUICHHON YCTaHOBKY MOJTYYSHUS TUBUHUTIA 110
JleGeneny.
OO6nacTi mpuMeHEHUs TUBUHUIA. Y CJIOBHSI €T0 XpaHEHUS U TPACTIOPTUPOBKH.
[TonsTHs: cTeNeHb MpeBpaleHUsl, KOHBEPCHUSI CHIPhS, BEIXO]] HA TPOMYIICHHBIA U Pa3I0KCHHBIN
cnupT. Pacuer OCHOBHBIX MOKa3aTesIe XUMUKO-TEXHOJIIOIMYECKOT0 Mpolecca.
AHanu3 ra3000pa3HbIX MPOYKTOB MIPEBPAIICHHsI 3TaHOJa B OyTajaueH. Peakium, exariuie B
OCHOBE Ta30BOT0 aHAJIK3a.

22



JlaGopatopnas pabota Ne 4
«IIpouecchl rUAPUPOBAHNS M AeTHAPHPOBAHMS.
JlernipupoBaHue UKJIOreKCAHA

1. JlermapupoBanue H-Oyrana. OCHOBHas U MOOOUYHBIE peakiuu. OopMyIUpOBKA OCHOBHOM 33124

XUMUYECKON TEXHOJIOTUH.

AHanu3 0coOEHHOCTEH TEPMOANHAMUKY PEAKIIMH HAa KAUECTBEHHOM U KOJIMYECTBEHHOM YPOBHE.

Kuneruka npouecca.

4. Bp16op peakTopa, MpUeMbI MMOABOA TEIJIA B 30HY peakuuu. [IpuHimnuansHas cxema
IIPOMBIIIJICHHON YCTaHOBKH.

5. HerunpupoBanue 6yrena — 1 qo 6yranuena — 1,3. OcnoBHas u mob6ounsle peakuu. OcobeHHOCTH

TEPMOJIMHAMHKH Ha KAY€CTBEHHOM M KOJIMYECTBEHHOM YPOBHE.

Kunernka npouecca.

7. Bp100p peakTopa, poib BOASHOIO Mapa B MOJAEP>KaHUU BBICOKOH aKTUBHOCTHU KaTajlu3aTopa.

Perenepanus karanusaropa.

[TpuHIMNMaTBbHAS CXEMa MPOMBIIIIEHHOW YCTaHOBKH.

9. OcoOeHHOCTH AeTHAPUPOBAHUS IIUKIOT€KCAaHA 110 CPABHEHUIO C IETHPUPOBAHIEM
anu(paTHYECKUX YIrIIeBO10po10B. Mcnoab30BaHKe 3TOM peakuu B J1aOOpaTOpUH U B
MIPOMBIIIJICHHOCTH.

wn

IS

o

Kpurepun onenku (B 6amiax):

- 2 Oajuta BBICTABIISICTCS CTYACHTY, €CITU CTYJCHT JJaJI MTOJIHBIC, pa3BePHYTHIC OTBETHI Ha BCE
TEOPETUYECKHIE BOTIPOCHI, TPOJACMOHCTPHPOBAJ 3HAHNUE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX JIeMeHTOB. CTyIeHT 03 3aTpyJHEHHUI OTBETUII HA BCE JIOTIOJTHUTEIILHBIC
Borpockl. [IpakTnyeckas 4acTh pabOTHI BBIITOJIHEHA MOTHOCTHIO 0€3 HETOYHOCTEH M OIINOOK;

-1 Gasut BBICTABIISIETCS CTYJICHTY, €CJIA IIPH OTBETE HA TEOPETUIESCKHUE BOIIPOCHI CTYICHTOM
JOMYIIEHO HECKOJIBKO HECYIIECTBEHHBIX OIMIMOOK B TOJIKOBAaHHH OCHOBHBIX MOHATHIH. JIornka u
MOJIHOTA OTBETA CTPAIAIOT 3aMETHBIMH H3bsTHAMH. 3aMETHBI POOEITbl B 3HAHUU OCHOBHBIX METOIOB.
TeopeTtuueckre BOMPOCH! B IIEIOM H3J0XKEHBI JOCTATOYHO, HO C IPOITycKamMH Marepuana. MimeroTcs
MPUHIMITHATBHBIC OITUOKY B JIOTHKE ITOCTPOCHHS OTBETA HA BOIIPOC.

- 0 6asyIoB BBICTABISETCS CTYACHTY, €CIIM OTBET Ha TEOPETUYECKUE BOIIPOCHI CBUIETEIHCTBYET O
HEMTOHWMAHWH U TIOJTHOM HE3HAHUU OCHOBHBIX MOHATHH M MeT010B. OOHAPYKUBACTCS OTCYTCTBHE
HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUI MPH BBIMOJHEHUU MPAKTHUECKUX 3aTaHUH.

KOMILIEKT 3AJIAHUM HA KOHTPOJIBHYIO PABOTY

3ananue Nel

AKKYMYJSATOPHYIO KHCIOTY, cojepxamyo 92.5% H2SOs4, HyxkHO pa30aBUTh BOAOH 10
coneprkanus B Helt 28.5% H2SO4. Croitbko HYXKHO B35Th BOIBI Ha 100 KT pa3zdaBisieMoll KHCIOTHI?

3ananue Ne 2

CKOJbKO HY)KHO B3SITh KYIIOPOCHOTO Macia KoHmeHTparmuun 96% H>SOs u cepHO# KHUCIOTHI
koH1eHTpauuu 64% H2SOs, uroOs! momyunts 2800 Kr 921mporeHTHONW KUCTOTHI?

3ananue Ne3

Omnpenenuth pacxoiHble KOAPPHUIMEHTH B MPOU3BOACTBE KapOHaa KanbLus (TEXHUYECKOro),
MMEIOLIETO0 Mo aHaIu3y cienyomuii coctas: CaCz -78%, C -3%, npoune npumecu - 4%.

Pacuer cnenyer BecTv Ha 1 T TEXHUYECKOTO MPOJTYKTA.

Kap6un kanpiust moay4yaeTcsi COrjjacHO ypaBHEHUS:

CaO +3C=CaC2+CO

N3Becth comepxut 96.5% CaO. Conepikanne B KOKce: 3016l - 4%, JieTyaux - 4%, Biaru - 3%.

3ananue No4

Paccunrtate pacxomaHsii kKodGPuIMEHT a1 TpUPOAHOTO ra3a, coaepxaniero 97% (00) merana,
B IIPOM3BOJICTBE YKCYCHOM KHCIOTHI (Ha 1 T) u3 ameranbaeruja. Beixoa ameruiieHa W3 MeTaHa
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coctaBisieT 15% OT TeopeTHyeckn BO3MOKHOIO, aleTanbaernja u3 anetuwieHa - 60%, a ykcycHou
KHUCJIOTHI U3 aneranpaeruaa 90% (macc).

3amanue Nes

CocTaBuTh MaTepUaIbHBIA OaNaHC OTACICHUS OKMCICHHS aMMHakKa Ha | T a30THOM KHCIIOTHI
CreneHb OKHCIEHHMA amMMHaka n0 okcuaa a3zora 0.97 m mo asora 0.03; okcmpa a3ora IO JHOKCHIA
azora - 1.0 u crenenp abcopoimu 0.92. Comepkanne aMMHUaka B CyX0oi aMMHAuYHO-BO3IYITHON CMecH
7.13%. Bo3nyx HachIIIEH ITapaMy Boja MpHU 30°C. OrtHocuTenbHAS BIAKHOCTD 80%.

3ananue Neb

Ha ynapuBanue noctrynaer 9200 kr/4 56-mporieHTHOTO pacTBopa aMMuadHo# cenutpsl. [locie
yIIapuBaHHUA W3 BBHIMAPHOTO ammapara BbIBoauTcs 5350 kr/d pactBopa ¢ KOHIEHTpauueil 96%
NH4NO3. CoctaBuTh MaTepraibHBINA OagaHC MpoIecca yrmapuBaHusl.

Kpumepuu oyenxu (8 6annax) konmpoavHot pabomoi

15 GanoB BBICTABISIETCS CTYICHTY, €CIIU:
J CBOOOJIHO OTIEPHUPYET TEPMHUHOJIOTUIECKUM aNIapaToM;
e CcBOOOIHO pa3Oupaercs B JaHHOH TeMe;
® yMeeT JOTUYECKH Pa3MBIIUISATh U HA OCHOBAHUU TOT'O BBIBOJIUTH OCHOBHBIE (DOPMYIIBI U
aHAJIM3UPOBATh UX.
10 Gay10B BBICTABIISCTCS CTYNICHTY, €CIIH:
®  XOpOIIO BJIAJICET TEPMUHOJIOTHUECKHUM aIapaToM (JIOMMycKas HEKOTOpPbIe HETOUHOCTH);
e  XOpoIlo pa3dupaercs B JaHHOU TEME;
e cTapaercs JOTHYECKH Pa3MBIILISATh U Ha OCHOBAHUU 3TOTO BBIBOJIUTH OCHOBHBIE (DOPMYIIBI U
aHAJIM3UPOBATh UX (JIOMyCKasi HEKOTOPbIE HETOUHOCTH).
5 0aJIJIOB BBICTABIISIETCS CTY/IEHTY, €CIIH:
® [IpH YAOBIETBOPUTEIHHOM ONEPUPOBAHUU OCHOBHBIM TEPMUHOJIOTHYECKUM alnapaTom
(momyckast HEKOTOpbIe OIIMOKH B OTBETE);
® [IpU NOCPEICTBEHHOM 3HAaHUH TEMBI;
2 Gaa BBICTABISIETCS CTY/ACHTY, €CIIH:
® [IpU OTCYTCTBHH YMEHHS ONEPUPOBAHUS OOJBIICH YaCThIO TEPMHHOJIOTUIECKOTO aIapara,
® IIpU OTCYTCTBUU OOJbIIEH YaCTH 3HAHUU IO TEME.

TpeGoBanus k opopMiIeHHIO 0TUYETA 0 J1aGOopaTOpPHON padoTe
JlaGopatopHast paboTa 10JKHA COCTOSATh U3 CIEAYIOIUX IJIaB:
TUTynbHBIN JTHCT.
Onwucanue e padoThI.
[IpenocraBieHne KpaTKuX TEOPETUUECKUX CBEIACHUM.
Onucanne TEXHUYECKOIO OCHALICHHSI U METOIUKH ITPOBEIEHNUS DKCIIEPUMEHTA.
[TonydeHHbIe B X0/1€ IPOBEACHUSI SKCIIEPUMEHTA PE3YJIbTATHI.
AHanus NaHHBIX, OJYYEHHBIX B XO/I€ IPOBEAEHUS SKCIIEPUMEHTA.
[TonBenenue UToros, (opMyJIMpOBKa BHIBOJOB

NogakrownE

Kputepun onenku (B 6ayiax) ayMTOPHON 1 JOMaIIHeH paboThl

- 0 6ayIIOB BBICTABIIAETCS CTYJIEHTY, €CJIM CTYJCHT HE MpeCTaBuI 0()OPMIIEHHBIA OTYET O
nabopaTopHoi paboTte;

- 1 GaJu1 BBICTABISETCA CTYACHTY, €CIIU CTYIEHT JOMYCTUI OMUOKU B 0(OPMIICHHH OTUETA O
nmabopaTopHOH paboTe U B pacuérax;

- 2 GaJu1a BBICTABJISIETCS CTY/ICHTY, €CIIH CTYJIEHT OPOPMMII OTUET 1O GopMe U HE JOMYIICHO
olMOOK B pacuérax U COJEp:KaHUU;

Ilpumepovt mecmoewvix 3a0anuii
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29. B ruapaBiuke mpeaes OTHOIICHUS S npu AS —0 Ha3bIBaeTCA
a) THAPOCTATUYECKUM JABJICHUEM B TOUKE;

0) CUJI0# TUIPOCTATUYECKOTO JIaBJICHHUS;

B) JBIDKYIIEH CHIION IMIPOMEXaHNYECKHUX IPOIECCOB;

') CUJIOHN TSIKECTH.

P
Z+— =const
30. B ocHOBHOM ypaBHEHUH T'UIPOCTATUKI Y CUMBOJIOM Z 0003HauYaeTCs:
a) IMHAMHYECKOe JaBJICHHE,
0) TMHAMHUYECKHI Harop,
B) Ib€30METPUUECKOE JaBICHUE,
I') Ib€30METPUUECKUNA HATIOP,
1) HUBEJIMPHBII HAIOP

3. BeIxon mpoaykra — 370...

a) OTHOILIEHHE PEATIbHO MOTYYEHHOTO KOJIMYECTBA MPOIYKTa K MAKCUMAJIbHO BO3MOYKHOMY €0
KOJIMYCCTBY, KOTOPOC MOI'JIO OBl OBITE IMOJIYYCHO IIPU JAaHHBIX YCJIOBUAX OCYHICCTBIICHUSA XUMHYECKOU
peaKiuu;

0) 107151 UICXOAHOI'O PEAreHTa, UCI0JIb30BAHHOI0 HA XUMHUYECKYIO PEAKIHIO;

B) OTHOIIIEHUE KOJMYECTBA UCXOAHOI0 peareHTa, pacXxo1yeMoro Ha IeJIeBYI0 PEaKItIo, K
00IIeMy KOJIMYEeCTBY HCXOHOTO peareHTa, MoIeIIIero Ha Bce peaklny (1 IeNeBYI0 U TTOOOYHEIE);

I') KOJINYECTBO MPOJYKTA, IOJIyYeHHOE B €JMHUILY BPEMEHHU.

Kpurepun ouenku (B 0aj1/1ax) TeCToOB

- 0 6ayITOB BBICTABIIAETCS CTYIEHTY, €CIIM KOJIMYECTBO MPABMIIBHBIX 0TBETOB 0 %0;

- 3 6aJu1a BBICTABJISIETCS CTY/AEHTY, €CIIM KOJIMYECTBO NpaBUIIbHBIX 0TBETOB 30 %;

- 5 6aJUTOB BBICTABIIACTCS CTYIEHTY €CIIM KOJMYECTBO MPaBMIIbHBIX 0TBETOB 40 %;

- 10 GayuIOB BBICTABIISICTCS CTYIEHTY, €CIIM KOJINYECTBO MPaBHIbHBIX 0TBeTOB 60 %;

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

5. Y4eOHO-MeTOAMYeCcKOe M HHpOPManMOHHOe ofecrevyeHne JUCHUIIIHHBI

5.1. IlepeyeHb OCHOBHOI1 U IOTIOJIHUTEIbHOI y4eOHOM JuTepaTypbl, HeOOX0AUMOM 1151
OCBOCHHS THCHUIINHBI

OcHoBHas nuTEparypa:

bazynoBa, Mapuna BukropoBHa. Xumuueckass TexHojorus: y4de0. mocobue / M. B. ba3zyHosa;

bamkupckuit  rocynmapcTBeHHbI  yHuBepcuter. —  Yda:  PUIl  bamly,  2009-.
Y. 2 : Ous3uKo-XUMHUYECKHE 3aKOHOMEPHOCTH B XMMHYECKOW TEXHOJOIMM [DNEeKTpOHHBIN pecypc],
2012. — DIIEKTPOH. BepcHUs ned. myOJIMKaIuy.

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

basynoBa, Mapuna BukTtopoBHa. Xumuueckass TexHosnorus: yued. mocodbme / M. B. basyHosa;
bamkupckuii rocynapctBeHHblid yHuUBepcuter. — Ya: PULL baml'V, 2009-Y. 3 : Baxueiimue
npou3BoJicTBa [DnektpoHHbldt pecypc], 2013. — DnexkTpoH. Bepcusi Med. MyOJUKALUU.
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHYECKOW TEXHOJOTUM : [y4ueOd. JUIsi XHMM.-TeXHOJ. crell. By3oB]| / mox pen. M. II.
Myxnenosa .— / U3x. 4-e, mepepab. u non. — M. : Beicmas mkona, 1991 .— 463 c. (58 3k3)
basynoBa, Mapuna BukropoBHa. Xumuueckass TexHosorus : yueb. mocobue / M. B. basynona ;

baml'V .— VY¢a : PULl baml'yY, 2009-.Y. 1: IIpoueccs u anmapaTbl XMMUYECKONH TE€XHOJIOTHUH .—
2009 .— 96 c. (71 3K3)
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JlonmoJHUTeIbHASA JINTEepaTypa:
1. OcHOBBI XUMHUUYECKOW TEXHOJIOTHH : [y4eO. I XUM.-TE€XHOJI. crell. By3oB] / mox pen. U. I1.

Myxnenosa .— / U3x. 4-e, mepepab. u non. — M. : Beicmas mkomna, 1991 .— 463 c. (58 3k3)
2. IIpumepsl U 3a1a4yy MO TemioMaccooomeny: yyeOHuk / mon pea. B. C. Jlorunosa - CI16.: Jlaus,
2011 - 256 c.

IlepeyeHb MeTOAMYECKHUX YKA3AHUM VISl CAMOCTOATEIbHON PadOThI CTYIEHTOB

1) Meronnyeckue yka3zaHHs IO BBITIOJIHEHUIO JIAOOPATOPHBIX paboT 1o Kypcy «OO0mas XxuMudeckas
TexHoJorus, 4.1»: «MaccooOMeHHbIE MpoIecChl: abcopOLUs»
2) Meronnyeckue yKa3zaHHs 110 BBIIOJIHEHUIO JTA0OPATOPHBIX paboT 1Mo Kypcy «O0mas XxuMuyeckast
TexHoyorus»: «Boma B Xumudeckoi mpoMeiiiuieHHOCTH» (2005 1.).
3) Meroauueckue ykazaHusi mo Kypcy «OOmas Xumuueckass TexHoiorus»: «OCHOBHas 3anaya
XUMUYeCKor TexHomorumn» (2005 r.)
4) Metoanueckue ykazaHus 1o Kypcy «OOmias xuMudeckas TeXHOJIOTHs»: «ChIphE B XUMHUECKOU
texHonorum» (2006 r.)
5) Meroauueckue ykazaHus 1Mo Kypcy «OOmas XuMuuyeckas TexXHOJorus»: «JlaboparopHbrit
MPAKTUKYM I10 00IIeH XUMUYECKON TEXHOJOTHUHU: COACPKAHNUE U TIOPSIOK IpoBeaeHus.» (2006 r.)
6) Metoanueckue ykazaHusi 1o Kypcy «OOmas xumudeckasi TexHonorus, 4.1»: «MaccooOMeHHbIe
nporecchl: pektudukanus.» (2007 r.)
7) 8) Meronuueckue ykasaHus 1o kypcy «OOmas xumudeckas TexHosorus, 4.1»: «['panynpoBka
peometpa» (2007 r.).
9) Metonuueckue ykazaHusi mo Kypcy «OOmias xumudeckas TexHojorus, 4.1»:  «TemnoBbie
nporecce» (2007 1.).
12) l'unpoanHamMuKa peabHBIX KUAKOCTE» (yueOHO-MeTouuecKas pa3paboTka) Yepa:  PUO
bamlV. 2007.
13) Hedtb. OcHOBEI epBuuHON HedrenepepadboTku (yaeOHO-MeToanYecKas pazpadorka) Yda:
PUI] bamry, 2009
14) Karanutnueckuii pudopmuHr. (yueOHo-mMeroauueckas papaborka) ¥Yoa: PULL bamry, 2011
15) IlpousBoactBo Oyraauena-1, 3 xatanutudeckuM pacuierienueM s3tanona (mo C.B. JleGeneBy)
(yuebHO-MeToaMueckas paspadborka) ¥Yda: PULL bamry, 2011

Cnucok cokpameHui
JIk — nexuuu, JI6 — nabopaTtopusle 3aHaTus, Cp — camMocTosATeNbHas paboTa cTyaeHToB, Kit -
KOJIJIOKBHYM
5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « IHTEepHET» N
NMPOrpaMMHOIo odecrnevyeHusi, He0OXOAUMBIX JJI51 OCBOECHUS AU CHUIITUHBI
1. DnexTponHas 6ubnmorednas cucrema «9b bamlY» - https://elib.bashedu.ru/
2. OnexkTpoHHas OuOnMOTe4YHass cucTeMa «YHHUBEpCUTETCKas OubiauoTeka OHIaH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHAs CHCTeMa u3aTeascTBa «Jlauby - hitps://e.lanbook.com/
4. DnexkTpoHHbIA Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas ba3bl nanHbix EastView (mocTym K 3JI€KTPOHHBIM Hay4yHBIM JKypHajam) -
https://dlib.eastview.com/browse
6. Hayunas snextponHas 6ubnmoreka - elibrary.ru (1ocTyn K 3J€KTPOHHBIM Hay4YHBIM XypHallam) -
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 .
Jluuensun 6eccpouHbie
8. Microsoft Office Standard 2013 Russian. /foroop Ne 114 ot 12.11.2014 r. JIuuensuu 6eccpounbie
9. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License
11. Cucrema nenTpanuzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanpHas oOmiecTBeHHAs
nuuens3uss GNU
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2. MarepuajJbHO-TEXHHYECKas 0a3a, He0OX0AMMAas Il OCYLeCTBJIEHUs 00Pa30BaTEIbHOIO
npoiecca no JMCUMIINHE

HaumenoBanue
CHenHaJbHBIX

OCHaIIEHHOCTDb CHEUATBHBIX MOMELIeHH
W NIOMeIleHHIT VISl CAMOCTOSATEILHOI

Ilepeyens JUIEH3UOHHOTO
NMPOrpaMMHOI0 ofecneyeHusl.

TOMeIeHi H padoThI PeKBH3HTHI NOATBEPIKIAIONIETO

MOMeIeH i 1151 JOKYMEHTa
CAMOCTOSATEIbHOI padoThI
1. yyeOnass ayguTopus Aynuropusi Ne 405 1. Windows 8 Russian. Windows
JUIsl IPOBeIeHUs 3aHsATHIl | YueOHas Me0enb, yuebno-Harmsigaeie | Professional 8  Russian  Upgrade.
JIEKIIMOHHOI0 THIIA: nocoOwus, JTIOCKa,HOYTOYK,MyJIbTHUME THA- HoroBop Ne 104 ot 17.06.2013 .
aymutopus Ne 405 (xumdak | mpoekrop Mitsubishi XD3200U, skpan ¢ | JlumeHsun GeccpodHbIe
koprryc), ayauropust Ne 311 | smekrporpuBomom  300*400cm  Spectra | 2. Microsoft Office Standard 2013
(xumdak kopmyc), | Classic. Russian. Jlorosop Ne 114 ot 12.11.2014
aynutopus Ne 310 (xumdak Aynurtopus Ne 311 r. JInnensun GeccpodyHbIe
kopiryc), ayauropus Ne 305 | YueOnas Mebeb, yaeOHO-HaT IS THEIC 3. Cucrema HEHTPATN30BAHHOTO
(xumdak kopmyc). nocoows, JIOCKa, HOYTOYK,TIPOEKTOP TECTUPOBAHUS baml'y (Moodle).
2. yueGHas aymuropus | Mitsubishi XD 600U, 9KpaH c YHuBepcanbHas oO1iecTBeHHAs

AJIsd MPOBEACHUSA 3aHATHIA

CEeMHHAPCKOro THIA:
nabopaTopus Ne 121
(xumdak KOpIIyC),
nmabopaTopus Ne 407
(xumak koprryc),
nmabopaTopus Ne 412
(xumak koprryc).

3. yueOHast ayauTOpHA
ans MpoBeAeHUs
rPYNIoBBIX "
WHIUBHIY ATBHBIX
KOHCYJIbTALMIA:

ayauropust Ne 405 (xumdax
kopmyc), ayautopust Ne 311
(xumdax KopITyC),
aymuropus Ne 310 (xumpak
Kopiryc), ayauropus Ne 305
(xumdak Kopmyc).

4. yueOHasmi ayauTopuUs
ISl TEKYIIero KOHTPOJIsI

" NPOMEKYTOYHOMH
arTecTanuu: ayautopus Ne
405 (xumdpax  Kopmyc),

aymutopus Ne 311 (xumoax
Koprryc), ayautopus Ne 310

(xuMax KopITyc),
aymuropust Ne 305 (xumpak
KOpITyC).

5. noMelIeHUus I
CaMOCTOSITEILHOM
padoTsI:

yuTadbHBId  3am Ne 1
(TmaBHBIHA KOpIyc),
yutanbHeli  3am  Ne 2
(dbm3mar KOpIyc-
yueOHOe), YUTATBHBIH 34
Ne 5 (rymaHuTapHBIA

KOpITyC), YHUTaJbHBIH 3ai
Ne 6 (yueOHbIii KOpITYC),

yuTanbHell  3am Ne 7
(TyMaHHTapHBIH KOPITYC),
nmaboparopuss  Ne 206
(xumdax KopItyc),
nabopatopuss  Ne 209
(xumdax

anekTponpuBoaoM Projecta 183*240cm Matte
white.

Aynuropus Ne 310
YuebHas Mebeb, y4eOHO-HarJIs IHbIE
nocoOus, JOcKa, HOYTOYK,MyJbTHMEIUa-

npoekTop Mitsubishi EW230ST,
nactennbii Classic Norma 244*183.

9KpaH

Aynuropus Ne 305
YueOHas Mebeb, y4eOHO-HaT I THEIC
nocoOus, JOCKa, HOYTOYK,MyJbTHMEIUa-

npoektop Mitsubishi EW230ST,
HacteHHbI Classic Norma 244*183.

JlaGoparopust Ne 121
YuebHas Mebeb, yueOHO-HarJIsI IHbIE
nocobusi, HabOp XUMHYECKOH  IIOCY/BI,
komrmuiekt Mebenn BHP, axBamuctmmsatop,
mocka aymuropHas JA  (32)3, nmocka
kiaccHas/2002r, mukpockor, Hacoc, PMC
"Nonomerpus", WHPOPMALNOHHBIA CTEHI,
BuskozuMeTp d=0,54 (10 mT.), BH3KO3HMETp
d=1,16 (5 mrT.), mepuomuYecKas CHCTEMa
Menpeneesa (2mt.), cTon 2-X Tym0., cTOJI 2-X
TyM0.,moicTaBKa-kadeapa.

JlaGopatopus Ne 407
VYueOHast MeOenb, yueOHO-HArIIsIHbIE
moco0us1, HAOOP XUMUIECKOI MOCY/IbI,
npubop, yCTaHOBKA.

JlagopaTopus Ne 412
YueOHas MeOenb, yueOHO-HATIISITHBIC
nmocoOusi, HA0OP XUMUIECKOH IMOCYBI,
ra3oMerp

9KpaH

Yuranbuslii 321 Ne 1
Hayuneiit w y4yeOHBIH QoHE, HaydHas
nepuoguka, IIK (monHOOmOK) - 3 mmT,,
HeorpannueHHbIH goctyn k OBC u B/,
KOJIMYECTBO MOCAJOUYHBIX MecT — /6.
YuranbHsblii 3271 Ne2
Hayunmeiii w yueGHbI ¢(oHA, HayuHas
MepUOIUKa, TIK (MOHOOJIOK),
TIOJIKJIIOYEHHBIX K cetd WMHTepHer, — 8 mT.,
HeorpanuueHHbll poctyn k OBC u BJl;
KOJIMYECTBO MOCaI0YHBIX MecT — 50.
Yuranbuslii 321 Ne 5
Hayuneiii u yueOHBIH (¢oHA, HaydHas
nepuoguka, IIK (mMoHOO7OK) - 3 miT,
HeorpaHmdeHHbI goctyn kK OBC m BJI;

munensust GNU
4. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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Kopmyc),1abopatopusi  Ne

419 (xumax KopIryc).

6. momemnienne i i
XpaHeHust |
npoduIaKTHIECKOT0
00CTy’)KHBAHUSI Y4eOHOIO
000py10BaHUs:

nmabopaTopus Ne 013
(xumdak koprmyc).

KOJIMYECTBO TT0CAIOYHBIX MeCT — 27.
YuranbHslii 321 Ne 6
Hayunplii u yueOHBIH (oHA, HayuyHas
nepuoauka, I[IK (MoHOOmOK) - 6 miT,
HeorpaHuueHHsll goctyn k OBC u B[l
KOJIMYECTBO NOCcaqo4HbIX MecT — 30.
YurajabHbli 320 Ne 7
Hayunprit wu y4ueOHBIA QoHE, HaydHas
nepuoguka, IIK (MoHOONOK) - 5 miT,
HeorpaHmdeHHbI goctyn k OBC m BJ;
KOJIMYECTBO MMOCAIOYHBIX MecT — 18.
JlaGopatopus Ne 206
VuebOHas MeOeb, yueOHO-HATJISITHBIC
mocobus, Melalka MarutHas EcoStir
(1.51,300-200006/MuH,m1aThopma
auam. 120Mm,0e3 Harpesa), Melanka
marautHas [12-6110 (mo 1:, ¢ momorp.
120C), memanka marHutHas [13-6110 (mo
1, ¢ momorp. 120C), memianka MarHUTHas
[13-6110 (mo 1m, ¢ mogorp. 120C), memmranka
MarHuTHasg c¢ mnogorpesoM [13-6110M,
MeIajgKka MarHuTHas c¢ mnojorpesoM [10-
6110M, MHKPOCKOII, MHOTO(pYHKIIHOHAIEHOE
ycrpotictBo KyoceraFS-1030MFP, rHoyTOyK
HPPavilion,  mpoektrop  BenQMP612C,
Hoytoyk HP 6820sT2370 17 WXGA,
MOHUTOP 19" Samsung
931BWSFVTFT cucremusiii 6iok IntelCore
B KoMmIutekte, mamsath NransTS 4G, cryn
NCO/gepn/ (6mir.), noytoyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JlagopaTopus Ne 209
VYueOHas MeOeTb, y4eOHO-HaT I THEIC
ocoOMs, KOMITBIOTEP B COCTaBE: CHCTEMHBIH
610k DEPO 460MD/3-540/T500G/DVD-
RW, MOHHTOP 20" Samsung,
MHOTO( YHKITHOHAJIBHOE YCTPOMCTBO
(mpuntep/konup/ckanep) FS-1030 MFR,
IIPUHTEP J1a3epPHBII MOHOXPOMHBIA Samsung
ML-3310D, OpuduHr mnpucrtaBka, Kpecio
«[Ipectmx», TymO0uka MOOWIBHAs, CTYI
"TIpecTixk", CTOJI MUCHM., CTOJ MUCHM., CTYJ
HCo

JlagopaTopus Ne 419
YyeOHas MeOenb, y4eOHO-HaT I THEIC
mmocoowus, MHOTO(YHKIIHOHAITEHOE

ycrporicteo HP  Laser, muaHmerHbIi
komnberoTep Apple iPad 64 GB Wi-Fi +3G
Uepnpiii  A4-1.00IT,64Ib ¢ dexiowm,
KOIUPOBAJIbHBIM amNmapar, KONHUPOBAJIbHBIM
armapar
JlagopaTopus Ne 013

Kommnexkr wmebenn BHP, Becer GR-120
(120r*0,1mr)  BHyTp.  KanuOpoBKa, C

MOBEPKOH, neHTpudyra OIIH-8,
MHOTO(]YHKIIHOHAJILHOE YCTPOMICTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, snekTporuurka
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Ipuio:xkenne Ne 1
MUHOBPHAYKH POCCUU
OEJNEPAJTIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YUYPEXKJIEHUE BBICIHEI'O OBPA30OBAHUSA
«BAINKUPCKU TOCYJIAPCTBEHHBIA YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCHUILIMHBI XUMHYeCKAs TEXHOJOTUA HA 7 ceMecTp
(HanMeHOBaHMe JUCIUIIIUHBI)
ouYHAaA

¢opma odyueHust

Bun pabotsl O0BEM OUCIUIUINHEI
O6mas tpynoemkocts aucuuruinsbl (3ET / gacos) 4/144

Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpenoiaBaresiem:

JIEKIIUH 36

MPaKTUYECKUX/ CEMHUHAPCKUX 12

71a00pPaTOPHBIX 54

Ipyrux (TpymnmnoBasi, UHIUBUAYyalbHasi KOHCYIbTAIlUS U HHBIC BUIBI
y4eOHOM JeSTENHHOCTH, MPEAYyCMAaTPUBAIOIINE pa00OTy 00YUAIOIINUXCS C

npenogasarenem) (OKP) 1,2
Y4eOHBIX YaCOB Ha CaMOCTOSITENBHYIO paboTy obyuatomuxcs (CP) 6
Y4eOHBIX YacOB HA MOJTOTOBKY K

sK3aMeHny/3auery/auddeperurpopanHomy 3auety (KoHTpoib) 34,8

®opma(bl) KOHTPOJIA:
IK3aMeH 7 cemecTp
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OcHOBHas

u ®opma
dopma U3y4YeHHsS] MAaTEpPHAJIOB: JIEKIUH, | JTOTOJHHUT TEKYIIEeTro
MPAKTUYECKUE  3aHITHS,  CEMUHAPCKHE | eabHas KOHTPOJISI
Ne 3aHATHS, nabopaTtopHbie paboTeL, | nHTEpa- 3ananus no yCIeBaeMOCTH
/1 Tema u coneprkanue camocTosiTeNbHast paboTa M TPYHAOEMKOCTh Typa, CaMOCTOSITENILHON | (KOJJTOKBUYMBI
(B yacax) peKkoMeH1 | paboTe CTYyJIEeHTOB | , KOHTPOJIbHBIC
yemasi paboThI,
CTYJCHTaM KOMITBIOTEPHBI
HOMEpa € TeCThI U T.II.
Beero |JIK  |IIP/CE |[JIP | CP (1omep )
U3 CIIHCKA)
M
Pasnen |. Teopernyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 1.1. TeopeTudyeckue OCHOBBI
XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB.
BBenenue. Poims u  MacmraObl
WCIIOJIb30BAHUST XHMHUYECKHUX TIPOIIECCOB B
pa3nuuHbIX ~ cdepax ~ MaTepHUATHLHOTO
IIPOU3BOJICTBA. CrIpbeBas "
P A P [TpopaboTtathb Homyck K
JHEpreTHIecKast 0aza XUMHUYECKHIX Ocu. 4, .
1 7 4 2 1 JUTEpPaATypy nabopaTopHOI
MIPOU3BOACTB.  TeHAeHIMM  pa3BUTHUSA nor 1,2
Meroanuka 4 pabore
TexHoc(epsl M BO3pacTaroliee 3HAYCHHE
mpoOyieM pecypco- U dHeprocOepexeHusl,
obecrnieueHrs 0€30MacHOCTH XUMHUYECKHX
MPOU3BOJICTB,  3alIUTBHl  OKPYXKAIOMIICH
CpeIbl.
Tema 1.3. Crpykrypa XHMHKO-
TEXHOJOTHYeCKHUX CHCTEM. [Ipopaborath Tonyex <
XUMHUYECKOE MPOU3BOJICTBO KaK CIIOKHAS OcH. 1-4, | nuteparypy, Y .
3 5 2 1 2 naboparopHoit
cucteMa. OCHOBHBIC JOTambl CO3JAHHS non 1,2 NOATOTOBUTBC K | o o
XuMHUKo-TexHoJornueckux cucteM (XTC); TECTY p ’
TTPUHITHAITHI " oOrmas CTpaTerus
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cucteMHoro  moxaxoxa.  CrpykrypHas
Uepapxusi  TEXHOJOTMYECKHX  CHCTEM:
MOJIEKYJISIPHBIC IIPOIIECCHI —
MaKpOKHHETHKA — anrmaparbl —
IPOM3BOACTBA — TJI00AJIBbHBIE MPOOIEMEI
pa3BUTHS TeXHOC]EPHI.

Tema 1.4. OcHOBHBIE NOKAa3aTeIn OcH. 4,
XHMHMKO-TEXHOJOTHYECKOr0  mpoiecca qon 1,2
Knaccudukanus mporeccoB XMMHUYECKOH
TEXHOJIOTHUH. dyHaaMeHTaJIbHbIC
KpUTEpUH 3 PEKTHBHOCTH IIpopaboTtathb
UCIIOJIb30BAaHUS CHIPbS U DHEPrOpecypcoB JTUTEpaTypy, Jomyck K
B XTII. Ilokaszarenu pacxoma pa3iuYHBIX | 3 MOJTOTOBUTBECS K | JIJAOOPAaTOPHOU
BUJIOB CBHIPbS; OTHOCHUTENBHBIN BBIXOJ TeCTy pabote, TecT
npoaykra. Kpurepum  MHTEHCUBHOCTH Metoauuka 3
XTII. TloHsTHS: CTENEHb MPEBPAIICHHUS,
KOHBEpCHSI, CEJIEKTUBHOCTb.
[Tpou3BOIUTENBHOCTh U MUHTEHCUBHOCTb.

Tema 1.5. I'uapocraTuka Ocs. 1- 4, Jlonyck K
I'uppaBnuka. T'mapocratuka. Ilonsitue nor 1,2 nabopaTtopHoOi
nasneHud. IlpuHnmn craruku. BeiBox paborte, TecT
g depeHInaIbHbIX YpaBHEHUH
paBHOBecHs Diiiepa Ha OCHOBE NPUHIUIIA MpopaGoTats
CTaTHKH. OcHoBHOE YpaBHEHUE pop
TUIPOCTAaTUKH, ¢usuueckuii  cMBbICH 7 Eﬁ;igi?};gl }T]’bcs[ «

BXOJIALIMX B HETO BEJIMYUH. MeTomiuka

3akoH ITackamns. [punHImI ;eCTy
coobmaronuxcsi  cocynoB. [Ipumenenue
3akoHa [lackans W cieacTBUS U3 HEro:

MaHOMETpPBI, MBE30METPHI, BOJOMEPHBIE
crékia. I'mapormnpeccsl.

Tema 1.6. I'uaponnnammuka. 12 OcH. 1-4, | IIpopaboTtathb Jlomyck
[ToHsiTHS pacxoll U CKOPOCTH JBUKECHHUS qon 1,2 JIUTEPATYpYy, nabopaToOpHON
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KUIKOCTH, nx Pa3MEPHOCTb.
Huddepenunanbubie ypaBHEHUS
NBUKEHUsT OWJIEpa, UX BBIBOJ HAa OCHOBE
NpPUHLMIIA JWHAMUKU. BbiBox 3akoHa
bepHymin Ha OCHOBE HHTErpUPOBAHUS
mdQepeHIranbHbIX ypaBHEHUN
JNBIOKeHUs Oisiepa. DU3NUECKU CMBICT
BXOJALMX B  ypaBHeHue bepHymm
BEJIMYUH. Y PaBHEHUE CIUIOUTHOCTH CTPYH.

Pexxumbl  IBMXKEHHSI KUAKOCTH U
kputepuii  PeliHonmbaca.  JlamuHapHOE
JBUYKEHUE KUJKOCTH. Boipaxxenue
CKOPOCTH JIFO0OT0  CaMOMPOU3BOIBHOTO
Ipolecca U ero NpuMeHEeHHUe JUIsl pacyera
CKOPOCTHU JIBJKEHHSI OTHEJIbHBIX CJIOEB
XKUAKocTU. Pacnipenenenue ckopocreil Mo
CEYCHUI0 IOTOKAa NpHU  JAMUHAPHOM
newkeHnn.  ['padpuk  pacrpeneneHus
CKOpPOCTE€W IOTOKAa NIpH JIAMUHAPHOM U
TypOyJE€HTHOM  JBUXEHHHM,  CPEIHSS
CKOpPOCTb IMOTOKA

N3mepeHne CKOPOCTH  JBHUIKEHUS
IIOTOKA U pacxofa KUIKOCTH C MOMOIIBIO
TUIPOJIMHAMUYECKHUX TPYO.

Tumsl CyXarumx YCTPOUCTB:

MepHasi  jauadparma, comio, TpyoOa
Bentypu. Ornpenenenue Hamopa 10 U
[OoCJIe  CYXarollero  ycTpoiictBa ¢
nomotbio aupmanomerpa. OnpenencHue
CKOPOCTH IOTOKAa C IIOMOIIbIO MEpHOM
nuagparMel.

MOJITOTOBUTHCS
TECTy
MeTtognuku
7,8

K

pabore, TecT

Jlabopatopnast  pabora Ne 1I:
I'pagyupoBka peomerpa

14

12

OcH. 4,
nor 1,2

Metoauuku 7,8

OdopmieH.
OTYET
1a00paTopH.
pabore

o

32



Tema 1.7. TemsioBble mnpoueccol.
TermmooOmeH. JBmkymias cuiia
TerioooMeHa. TemnepaTypHbId FpagueHT.
TernoBeie  GayaHCHI. OcHoBHOE
ypaBHEHUE Terionepenayn. OU3ndecKuii
CMBICIT ob1ero KodpunmeHTa
TeTUIOTIepeIayuu. Koaddurment
TelooTAaun.  Temonepenaya — 4epes
IUIOCKYI0 METaJUIMYECKyl0 CTEHKY Mpu
MMOCTOSIHHOM TEMIIEPAType
TEIJIOHOCHUTEJICH. Cpennuit
TEMIIEPATYPHBIN HATIOp MPHU MPSMOTOKE H
MIPOTUBOTOKE. Tpu AIIEMEHTAPHBIX
crocoba pacnpocTpaHeHus TeruIa:
TEIUIONPOBOJHOCTh, KOHBEKIIHUS, TEIIOBOE
U3JIy4yEHHeE.

Amnmaparypa Ani  TeriooOMeHa.
Harpesaromue ¥ OXJIaXTalOIIUE areHTHI,
ux Teropu3nIecKre CBOIiCTBA.
TennooOMeHHUKHU, UX THUIIBI, YCTPOMCTBO,
npeuMyIiecTBa U Henoctatku. CrocoOsl
KOMIICHCAITHH HEPABHOMEPHOTO
pacimupeHusi TpyOHOTO U MEXKTPyOHOTO
MIPOCTPAHCTBA TETNIOOOMEHHHUKOB.

OcH. 4,
mor 1,2

[TpopaboTath
auTEepaTypy,
MOJTOTOBUTHCS K
TECTy
Metoagnuka 2

Jomyck Kk
nabopaTopHOI
pabore, TecT

10

JlaGopatopHas pabota Ne 2:
DKCIepUMEHTAIbHOE OmpeeeHue
koa¢dulreHTa Teronepeaayn

11

10

OcH. 4,
mor 1,2

Meroanuka 9

OdopmuteH.
OTYET o
1a00paTOpH.
pabote

11

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

18

12

OcH. 4,
nor 1,2

[TpopaboTatsb
JUTEpaTypy,
MOJTOTOBUTHCS
TECTy
Meronuku
6,1,7

K

Jomyck K
nmabopaTtopHoit
pabote, TecT
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MaccoIepeIayn. JBmxyias cuna
Maccollepeiauu, CpeaHsisl IBUKYIAs CUIla
Macconepenauu. Ilonstue Teopernueckon
Tapesiky, olpezeseHue yucia
TEOPETUYECKUX CTYNEeHEeH Trpapuueckum
METOJIOM.

Ileperonka xuakocreir. IIpocras
IeperoHka, onpenenenue. lleperonka
OuHAapHOW  cMecH  Ha  JUarpaMmme:
«TeMIleparypa - COCTaB Ilapa — COCTaB —
KUIKOCTU» W Ha JAuarpaMMe: «COCTaB
JKUJIKOCTH - COCTaB Mapa». PaBHOBecue
Mexnay dazamu. Hemoctatku mpocToii
neperouku. lleperonka mnoa Bakyymom, ¢
BOJSHBIM [apOM, C HWHEPTHBIM TIa30oM,
KAaKH€e YCJIOBUS IIPU 3TOM U3MEHSIOTCS.

PexTudukarusi, eé CYILIHOCTb.
CxonctBa W pa3nuuust € IPOCTOM
neperonkoil. [lpuHnunuaneHas cxema
YCTaHOBKHM PEKTU(UKALNU HEIPEPHIBHOTO
JIEUCTBUSL. MarepuanbHbIi Oaianc
KOJOHHBI  peKTU(UKAlMM U  BBIBOJ
ypaBHEHUs paboyell JTMHUN YKPEeTUIIoIe
U MCUEPNBIBAIOLIEH YacTHM  KOJOHHBI
HelnpepslBHOrO  neiicteusa.  Iloctpoenue
pabouux JUHUI Ha AMarpaMMe «y-x» U
HaXOXJECHWE  4YHclIa  TEOPETUYECKUX
TapeyoK KOJIOHHBL. (DrermMoBoe 4YHCIIO.
Pacuer wmuHHManeHOrO U paboyero
¢erMoBoOro ymcia.

[Tepuoanueckast pexTudukanms.
Pexxumbl  pa®oOTBI  KOJIOHHBI: a) TIpHU
MOCTOSIHHOM (biierMoBoM umcie; 0) mpu
IIOCTOSIHHOM COCTaBE JIUCTUILIATA.

VYCTpoCTBO  pa3siM4YHBIX  THIIOB
KOJOHH:  HAcaJO4yHBbIX,  Tapeiab4aTbIX
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(cMT4ATOTO, KOJMAYKOBOTO M KIIAIIAHHOTO
tuna). [lpeumMymecTBa W HEIOCTATKU
Pa3IMYHBIX THUIIOB KOJIOHH.

OcHoBBI PEeKTH(DHUKAIIH
MHOTOKOMIIOHEHTHBIX CMECEH.

AbcopOrust. PaBHoBecue  mpu
abcopOrmuu.  MarepuanpHblii  OajaHC
mporecca abcopOruu. CkopocTb
abcopOIum. CBs13b kod(durmenra
Maccomnepenauyn ¢ Kod(hdumeHramu
MacCOOTAauu. YCTPOWCTBO Pa3IHYHBIX
TUIIOB  abcopOepoB:  MOBEPXHOCTHBIE,
IUICHOYHBIC, HACAJIOYHbIC, TapebyaThie,
pacrbUINBAIOIHE.

OOnacTd TNPUMEHEHUS Pa3JIMYHBIX
METOOB Pa3JICIICHUs] CMECEHl BEUIECTB.

Jlaboparopnas pabora Ne 3: Awnamus O(b(}p MTeH.
. OTUéT o
12 ra3oBoid CMeCHM Ha XMUMHYECKOM py4HoM | 11 11
n1abopaTopH.
ra3oaHaju3aTope
pabote
Jlaboparopnas pabora Ne 4: OnpeneneHue O(b(}p MJICH.
OTYET o
s dexTuBHOCTH paboThI KOJIOHHBI | 11 11
eKTHU(PHUKAIMY TePUOJUUECKOTO AEHCTBUS 11a00paTopH.
p pabote
Bcero 108 |36 [ 12 54
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MHWHOBPHAYKH POCCHUHU
PEJEPAJIBHOE N'OCYAAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXKIEHUE BBICIHEI'O OBPA3OBAHMSI
«BAIIKUPCKHUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

AMCUUILIMHBI XHUMHYEeCKasi TEXHOJIOTUA Ha 8 ceMecTp
(HAaMMeHOBaHHUE M CHUIJIMHBI)
oyHaA

(dhopma odyueHus

Bun pabotsl O0BeM QUCIUAIIINHEL
O6mas TpynoemkocTh auctutuinabl (3ET / gacoB) 4/144

Y4eOHbBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ IperoiaBaTelieM:

JIEKIIUH 32

MPAKTUYECKUX/ CEMUHAPCKHUX

1a00PaTOPHBIX 64

Jpyrux (rpynmnoasi, UHAUBUAYyalbHasi KOHCYJIbTALKS U UHbIE BUbI
y4eOHOM IesTebHOCTH, IpeAycMaTpUBaroIue paboTy o0yJaromuxcs ¢

npenoaasarenieM) (OKP) 1,7
Y4eOHbIX YaCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 2,5
Y4eOHBIX YaCOB Ha IOJTOTOBKY K

sK3aMeHy/3auery/nuddepenunposannomy 3auery (KoHTpoip) 43,8

®opma(bl) KOHTPOJIA:
JK3aMeH 8 ceMecTp, KOHTPOJILHAsA padora 8 cemecTp



1/

Tema n COACPIKAHUC

dopma H3y4YEHUS MATEPHUAIIOB:
CEMHUHAPCKUE

MMPAKTUYCCKUC

3aHATHA,

3aHATHS,

nabopaTopHbIS
caMocCTosiTeNIbHAsT paboTa U TPYAOEMKOCTh
(B yacax)

JICKIIMH,

paboTHI,

Bcero

JIK

[TP/CEM

JIP

CPC

OcHoBHas 1
JIOTIOJTHUTEIbHAS
JTUTEepa-Typa,
peKoMeHIyemast
CTYJCHTaM
(HOMEpa U3
CITHCKA)

3agaHus 1o
CaMOCTOSATEIILHON
paboTte CTyAEeHTOB

dopma TEeKyIEero
KOHTPOJISI

yCIeBaeMOCTH

(KOJIIIOKBUYMBI,
KOHTPOJIbHBIE

paboTsI,

KOMITbIOTEPHbBIE

TECTBI U T.II.)

Pasgean Il. ®usuxko-xumMuuyeckue
3aKOHOMEPHOCTH B XHUMHYeCKOW
TEXHOJIOT UM

Tema 2.1.
3aKOHOMEPHOCTH
TEXHOJIOTHH

Pu3uKo-XHUMHYECKHE
B XMMHYECKOH

OcH. 4, non 1,2

[Ipopaborats
JUTEparTypy,

IIOATOTOBUTHCS K

tecry JI 7

Jonyck K
nabopaTopHOI
pabote

Tema 2.2. XuMHYECKHE PEAKTOPHI.
OcHoBHbIE THUIIBI XUMHYECKHX
pEaKkTOpOB; OCHOBHBIE TpeOOBaHMUS,
IpeIbsSBIsEMble K HUM, TPUMEPbl UX
UCIIOJIb30BaHUs B TEXHOJIOTHH
BXHEHIIINX XUMHUYECKUX MPOTYKTOB.
PeakTopbl ¢ pa3nuYHBIMH PEKUMaAMU
JBUKEHUS: PEAKTOp MEPUOJAUYECKOTrO
Y HETIPEPBIBHOTO JACHCTBUSA, PEAKTOPHI
UJCAIBHOTO CMEIIEHUS M IIOJHOIO
BBITECHEHUA. PeakTophl ¢ pa3TuyHbIM
TEIUIOBBIM  JBMXKEHHEeM. [IpUHIHUIIBI
MOCTPOEHUS MHOTOYPOBHEBBIX
MaTEMaTUYECKUX MOJEIIEN MPOLECCOB
B TETEPOreHHBIX KATAIUTUYECKHUX
peaktopax. Kunernueckue Mopenu
XUMHYECKUX peaKkuuid.
Juddy3noHHO-KUHETHYECKHE

PeKHMBI TIPOTCKAaHUS pPEAKIHH B
MOPUCTONM  TpaHyle KaTalu3aTropa.
HN3menenne HaOJIFOJaeMOT0

2,5

1,5

OcH. 2, nom 1

[TpopaboTath
TUTEpaTypy,

IIOATOTOBUTHCS K

TECTy

TCCTHI
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KHMHCTHYECKOTO TIIOpAdKa PpCaKIuH.

®DakTopsl, OIPEACIIAIOIINE
3¢ PEeKTUBHOCTD HCIIOJIH30BaHUS
KaTaJn3aTopa. SIBnenue

MHO>KECTBEHHOCTHU CTallMOHAPHBIX
PEXKHUMOB, 00JACTH UX TPUTSIKCHUS H
YCTOMUYMBOCTD (0Omactu "3axxuranus'
u 'rameHusa" peakluu) Ha IHpUMeEpe
SK30TEPMHYECKON  KaTaAIMTHYECKOU

peakuuu. MopenupoBanue
HIPOTOYHBIX pPEaKTOpOB c
HEIOJIBUYKHBIM CJIOEM KaTajlu3aropa u
pPEaKTOpOB U7eaIbHOTro
HepeMeTuBaHMS. CrniocoOsr
COIPSIKEHUS XUMHUYECKOTO
IpEBpaICHUS c nporeccaMu

pa3aciICHUs ITPOAYKTOB PECAKIINH.

Tema 2.3. CxemMbl NpPOU3BOACTBA.
OﬂepaHHOHHaﬂ U TCEXHOJOTHUYECKas
CXEMBbl TPOMU3BOJICTBA, OTKPHITAsI H
LHUPKYJSIIUOHHAS CXEMBI. Y CIIOBHBIE
0003HaYeHHMsI aNapaToB U MAaIllKH.

OcH. 2, gom 1,2

[TpopaboTats
mateparypy, JI 1-3,
18,19

Jomyck
nabopaTtopHoOi
pabote

Tema 2.4. IlepcnekTuBbI pa3sBUTHS
XMMHYECKOH  TeXHOJIOTHM  KakK
HayKH. Pa3BuTHE HOBBIX IIOKOJICHUH
BbICOKOA((hEKTUBHBIX XUMUKO-
TE€XHOJIOTHYECKHUX IIPOLIECCOB,
BKJIFOYAst KaTAINTHYECKHE,
JJIEKTPOXUMHUUYECKHUE,
doroxumuueckue, MeMOpaHHBbIE.

OcH. 2, non 1,2

[Tpopaborats
aureparypy, JI 1-3,
18,19

Jomyck
nabopaTopHOI
pabore

Pazgea |lIl. TumoBble XUMHKO-
TEXHOJIOTHYeCcKHue npoueccol
NPoOu3BOACTBA

Ocn. 4, non 1,2
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5 Tema 3.1 Tlpoucccsl rHiposmsa, OcH. 4, non 1,2 | IIpopaborath Jlomyck §
FHApATALIH, STepHpUKALIH 2 mutepatypy, JI 1-3, | maboparopHoit
’ 18,19 pabote
6 Tema 3.2 Ilpoueccol nepepadoTku OcH. 4, gom 1,2 Homyck
He(PTSAHOIO CHIPbA 8 Meroanuka 13 nmabopaTopHOH
pabote
! Tema 3.3 IlonyyeHue JTUBMHUIIA 11O Ocu. 4, pon 1,2 Tpopaborats Hlonyex k .
JTUTEPaTypy, naboparopHoit
JleGeneny. 4
MOJITOTOBUTBECSL K | paboTe, TECTHI
TECTy
8 Tema 3.4 IIpouecchl rHAPUPOBAHMS OcH. 4, gomn 1,2 TpopaGoTats Jlomyck k §
U IeTHIPUPOBAHUSI. 3 TeDaT nabopaTropHoOit
patypy pabore
9 OcH. 4, non 1,2 Jlomyck
Tema 3.6 IlpousBoacTBo aMmMuaka 5 [TpopaboTath gzggg:mp Hou
fHTepatypy KOHTPOJIbHAsI
pabora
10 Tema 3.7 IIpou3BoaCTBO a30THOI OcH. 4, non 1,2 TpopaGoTath Jlomyck K §
KHCJIOTHI 2 TeDaT nmabopaTopHOU
pAtypy pabote
11 OcH. 2, gom 1,2 Jlomyck
Tema 3.8 IIpousBoacTBo cepHoOii TpopaGoTath nmabopaTopHOU
KHCJIOTHI 2 TeDaT pa0ore,
patypy KOHTPOJIbHAS
pabota
12 JlaGopaTtopnast pabota Ne 1 OcH. 4, nom 1,2 OdopmiieH. oTuér
«['maponu3s sTUNaneraTay 16 1o nabopaTopH.
16
pabore
13 JlaGopaTopHnas pabota Neo OcH. 4, gom 1,2 Odopmiien. oTuér
2«JleruapupoBaHKe UKIOTEKCAHA)» 16 16 Merommuka 15 1o nabopaTopH.
pabore
14 JlaboparopHas padota Ne 3 16 16 OcH. 1,2, non Metoanuka 14 OdopmieH. OT4YET
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«KatanruTuyeckuii KpeKHHT 1,2 o 1a00paTopH.
HEPTIHBIX (QPAKIIUI» pabote
15 JlaboparopHas pabota Ne 4 OcH. 4, nom 1,2 Odopmrnen. oTu€r
«Ilonyuenne Oyraauena-1,3 mo 16 16 Meromara 15 o 1a00paTopH.
JlebeneBy» pabote
17 Tema Boga B XHUMHYeCKOH Ocn. 4, non 1,2
NPOMBINLIEHHOCTH
OcHoBHbIE HaIpaBJICHUS
UCIIONIb30BAaHUsl BOJBI B XUMHYECKON
[POMBIIUIEHHOCTH. PannonansHoe
UCIIONIb30BaHUE BOJHBIX PECYPCOB B
XUMHYECKON MPOMBIIUIEHHOCTH. [Ipopaborats Honyck K
Buner npuponusix Boja. Ilokazatenu | 2 2 JTUTEepaTypy nabopatopHoit
kKauecTBa BOJBI. JKECTKOCTH BOIBI U pabote
METO/IBI ed YMEHbILICHUSI.
HNonooOMeHnHast ~ O4HMCTKa  BOJBI.
[TpoMbinieHHAst BOJOMIOATOTOBKA.
Bcero 98,5 32 64 2,5

PediTHHI-TIIJIaH JUCHUILIMHBI

XyMHYecKas TEXHOJIOTHUs

kypc IV, cemectp 7

(Ha3BaHUE TMCUUIUIMHBI COTJIaCHO paboueMy yuyeOHOMY IIJIaHy)
Hampasnenue noarorosku 04.05.01 dynpameHnTanbHas ¥ NPUKIaIHAS XUMHUS

Buabl yueOHoii nessreqbHocTH | bamt 3a

‘ Yucno

basnsr

IIpunoxenne 2
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CTYI€HTOB KOHKPETHOE | 3a1aHuii 3a | MuHUManbHbIM | MakcuMabHBINA
3aJjaHne ceMecTp
Moayas 1
Texkyuuii KOHTPOJIb
1.lonmycku x 1abopaTOpHBIM 2 5 0 10
paboram)
2. JloManrHue 3a1aHus 5 2 0 10
(odopmieHue 1a6OPATOPHBIX
pabor)
PyOeskHbIii KOHTPOJIb
1. TectoBble 3agaHus 15 1 0 15
Bcero 35
Mopyas 2
Tekymuii KOHTPOJIb
1.Jomycku k 1a00paTOpHBIM 2 5 0 10
paboTtam)
2. Jlomamiaue 3a1aHus 5 2 0 10
(opopmenue 1abopaTopHBIX
pabor)
Py0e:xHbIli KOHTPOJIb
1. TecToBbIe 3anaHuUs 15 1 0 15
Bcero 35
IMoompuresbHbIE 6AIIBI
1. CtyneHueckasi OMMITHA/IA 0 5
2. IlyOnukarus craTei 0 3
3. Yuactue B KoH(pepeHInn 0 2
Bcero 10
IMocemaemocTs (6717161 BHIYUTAIOTCS U3 0011el CyMMBbI HAOPaHHBIX 0aJ1J10B)
1. TTocemmenne TEKIMOHHBIX 0 -6
3aHATHI




2. Ilocemienue 1a00paTOpHbIX 0 -10
3aHATHI

HToroBblii KOHTPOJIb

1. Dx3amen 0 30

XUMUYECKask TEXHOIOTHS
(Ha3BaHME MUCHIMILIMHBI COTJIACHO pabodyemMy ydeOHOMY IUIaHy)
Hampasnenue noarorosku 04.05.01 dynpamMeHTanbHas ¥ NPUKIQIHAS XUMHUSI
kypce IV, cemectp 8

Buabl yueOHoii nessresibHOcTH | bamt 3a Yucmno bamisr
CTYAEHTOB KOHKPETHOE | 3a/laHui 3a | MuHuManpHbId | MakcuManbHBIN
3aJjaHue ceMecTp

Moayas 1
Texkymmii KOHTPOJIb
1.lonycku K 1a00paTopHBIM 2 5 0 10
pabotam)
2. JlomaiiHue 3a1aHust 5 2 0 10
(odopmiieHne 1a00paTOPHBIX
pabor)
Py0e:xHbIli KOHTPOJIb
1. TecToBBIE 3aMaHNs 15 1 0 15
Bcero 35
Mopnyas 2
Texkymmii KOHTPOJIb
1.Jlomycku K 1aG0paTOpHBIM 2 5 0 10
pabotam)
2. JloMaInrHue 3a1aHus 5 2 0 10

(odopmiienne 1a00paTOPHBIX
pabor)




Py0e:xHbINi KOHTPOJIb

1. KonrponbHas paboTa 15 1 0 15
Bcero 35
IMoompuresbHbIE 0AJIIBI

1. Ctynenyeckas onummuaga 0 5

2. Ily6nukarus craTei 0 3

3. Yuactue B KoH(pepeHInn 0 2

Bcero 10
IMocemaemocThb (0aJ1J1b1 BBIYUTAIOTCS U3 001eil CyMMbI HA0OpPaHHBIX 0AJ1J10B)

3. Tlocemenne TEKIIMOHHBIX 0 -6

3aHATUN

4. Tlocemenue J1abopaTOPHBIX 0 -10

3aHATUN

HUTOroBbIii KOHTPOJIb

1. Dx3amen 0 30




