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

IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

(c opuenmayueti Ha Kapmol KOMNEMeHYUuti)

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 NUCHHUITIINH

OIIK-1 criocoGHOCTBIO
MCTIOJIb30BATh MOTY4YECHHBIC 3HAHUS
TEOPETHYECKUX OCHOB
(byHIaMEHTAIBHBIX Pa3/IeNoB
XMMUH IPU PEILICHUN
npoeCCHOHATBHBIX 3a1a4

3HaTh: MaTEMAaTUYECKUM amnmnapar,
HEOOXOIUMBIH TSI PEIICHUS
npodeCCUOHANBHBIX 33]1a4 B 001aCTH
XUMHUU U MaTEPUATOBEICHUS

3HaTh: OCHOBHBIE TEOPETUUECKUE
MOJIOKEHUS CMEKHBIX ¢ XUMHUEHN
€CTECTBEHHOHAYYHBIX AUCUHUIUIINH

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

3HaTh: OCHOBHbBIE XapaKTEPUCTUK U
CBOMCTBAa KOMIIOHEHTOB XUMUYECKHUX
IMPOU3BOJACTB: TUIIBI U CTCIICHDb
BO3/IEUCTBUS XUMUYECKUX
NPEINPUATHI HA OKPYKAIOIILYIO Cpeny,
npaBuiia paboThl Ha 00OPYAOBAHUU U
TEXHUKH 0€301MaCHOCTH

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

3HaTh: CTAaHAAPTHBIE METO/IBI
MIPUMEHEHHS COBPEMEHHOM anmapaTypbl
MIPH MPOBEICHUU HAYYHBIX
WCCIICIOBAaHHH, UICHTH(PHUKAIINN U
HCCIIEIOBaHMSI CBOMCTB BEIIECTB U
MaTepuasoB, MpaBuia 00pabOTKU 1
oopmieHus pe3ysbTaToB paboOTHI,
HopMbI Th

[1K-2 BJIAJICHUEM 0a30BBIMU
HaBLIKAMHA HCIIOIB30BAHUS
COBPEMEHHOH ammapaTtypbl MpH
MIPOBEJICHUU HayYHBIX
HCCIIeIOBaHU M

3HaTh: OCHOBHBIE 3Tallbl U
3aKOHOMEPHOCTH (POPMHUPOBAHUS
(byHIaMEHTaJIbHBIX XUMHUECKUX
MOHSITUI

[1K-3 BiageHueM cucTeMoit
byHIaMEHTATBHBIX XUMHUYECKUX
HOHSTHHN

3Hath: ocHoBHbIe OTambl pasutus | [IK-4 crnocoOGHOCTRIO TPUMEHATH
XHAMUU, OCHOBHBIE  €CTECTBEHHOHAYYHBIC
Hay4HbIE JOCTHKCHUS HauoOoee | 3aKOHBI n 3aKOHOMEPHOCTHU
BBIJAIOIINXCS OTE€YECTBEHHBIX U | pa3BUTUSI XUMHYECKOW HAyKH TIPHU
3apy0eKHBIX XUMHUKOB, aHaJIM3€ MOJIYYEHHBIX PE3YJIbTATOB
WX BKJIQ]] B PA3BUTHE XUMHUH.

3HAaTh: buszndeckue ceoiictBa | [IK-7 BaageHHEM METOIaMU

MaTepHraIoB U BEIICCTB
3HaTh: XUMUYECKHE CBOMCTBA
MaTepHrajoB U BEIICCTB

0e301macHOro oopalieHus ¢
XUMUYECKMMHU MaTepHajaMH ¢
y4eToM UX (U3UYECKUX U
XMMHUYECKUX CBOMCTB

YMeTh: penath TUIIOBBIE yuyeOHbIE

OIIK-1 cnocoOHOCTBIO
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YMEHUS 3aJ]au 110 OCHOBHBIM (06a30BbIM) UCIIOJIb30BATh MOTY4YEeHHbIC 3HAHUS
XUMHYECKUM JUCIUILIHHAM TEOPETUUYECKHX OCHOB
YMeTb: BBINOIHATH CTaHAaPTHHIC (byHIaMEHTAIBHBIX Pa3/IeNioB
neiictBus (kiaccuduKkalys BeIlecTs, XUMHHU [IPH PELICHUN
COCTaBJIEHHE CXEM IIPOLIECCOB, npodeCCHOHATBHBIX 3aa4
CUCTeMAaTH3alusl JaHHBIX U T.I1.) C
Y4ETOM OCHOBHBIX HOHSATHI U 00IINX
3aKOHOMEPHOCTEH, (HOPMYyIUPYEMBIX B
pamkax 0a30BBIX XUMHYECKHX
JUCLIUTUINH
YMeTb: pemarb TUIOBbIE yueOHbIe OIIK-3 criocoOHOCTHIO
3aJla4yM 110 OCHOBHBIM pa3zesiamMm MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI
MaTEMaTHKU U €CTECTBEHHOHAYUHbIX €CTECTBEHHOHAYYHBIX JUCLUILINH
TUCLUILTAH B IpoeccuoHanbHoi
JIESITEIIbBHOCTH
YMeTh: HCIIOJIb30BaTh TEXHUYECKUE OIIK-6 3Hannem HOPM TCXHUKHN
cpeacTsa i1 USBMEPEHUSA OCHOBHBIX 0€30I1aCHOCTH U YMEHUEM
MapaMeTpoB TEXHOJIOTUYECKOTO TpoIlecca | peajn30BaTh WX B J1a0OpATOPHBIX U
TCXHOJOI'MYCCKUX YCJIIOBUAX
MIPOBOANTH XUMHUUeckue skcriepumentsl | [IK-2 ~ BrnagenuemM — 6a30BBIMHU
C UCIIOJIb30BAaHUEM COBPEMEHHOM HaBbIKaMU UCIIOJIb30BaHUs
anmnapaTypsl COBPEMEHHOH  ammapaTtypbl pH
IIPOBEICHUU HAy4YHBIX
HCCIIeNOBaHUHN
[IpuMeHATH OCHOBHBIE I1K-3 BiageHuem cucremMoi
(dbyH1aMeHTaJIbHbIE XUMUYECKUE byHIaMeHTAIbHBIX XUMHUECKUX
TIOHSTHS TOHSTUI
ouneHuBath xumuyeckue moHATHS U | [IK-4 cmocoOHOCTBIO MPUMEHSTH
3aKOHBI B CJIO’KHOM CHUCTEME BO33PEHHI | OCHOBHBIE €CTECTBEHHOHAYUHbIE
COBpPEMEHHOM 3aKOHBI ¥ 3aKOHOMEPHOCTH
XUMHH Pa3BUTHS XUMUYECKOH HAYKH TTPU
aHaJIM3€e MOJIyYEHHBIX PE3Y/IbTAaTOB
YMeTh: raHupoBath padboTy ¢ [1K-7 BnagenueM MeTogamMu
XUMHUYECKHMH BeIleCTBAaMH 6e30macHOro odpareHus ¢
YMetb: paboTath ¢ IpeIoKEHHBIMU XUMHUYECKHUMH MaTepHallaMu C
XUMHUYECKMMHU PEaKTHBAMHU y4eTOM MX (PU3NYECKUX U
XAMHUYECKHX CBOMCTB
Brnanets: HaBbikamu paboThl ¢ yuebnoit | OIIK-1 cnmoco6HOCTBIO
Bnanenus JUTEPaTypOH 110 OCHOBHBIM MCII0JIb30BaTh MOJy4YE€HHbIE 3HAHUS
(HaBBIKH/ XUMUYECKUM JUCLHUIUINHAM TEOPETUYECKHX OCHOB
OTIBIT (GyHaMEHTaJIbHBIX pa3fesioB
JESTENBbHO- XMMUU TPHU pEeIIeHUH
CTH) POoECCHOHANIBHBIX 3a]1a4

Brnanets: HaBbIkaMu pabOTHI ¢ yueOHOI
JIUTEPaTypOi, OCHOBHOMN
TEPMUHOJIOTUEN U TIOHSITUHHBIM
amnmapaToM 0a30BBIX MATEMATHYECKUX U
€CTECTBEHHOHAYUYHBIX TUCIMILINH

OIIK-3 crnocoOHOCTBIO
HCITOJIB30BaTh OCHOBHBIE 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCITUILTHH
B IpoeccuoHanbHOMi
JIEATETLHOCTH

Bnagers HaBbIKaMu paboOTHI Ha
XUMHUYECKOM 000pYA0BaHUH,
NIPUHIUIIAMU pacuéra
TEXHOJIOTHYECKUX PEKUMOB

OIIK-6 3HaHMEM HOPM TEXHUKH
0€30MacHOCTH U YMEHHEM
peain30BaTh UX B JaOOPATOPHBIX U
TEXHOJOTUYECKUX YCIOBHSIX

Bnaners 0a30BBIMH HaBBIKAMU

[1K-2 BJIAJICHUEM 0a30BLIMH




HCIIOJIb30BAaHUS COBPEMEHHOU
anmnaparypsl Ip1 IPOBEICHUN HAyYHBIX
HCCIIEN0BAHUMI

HaBbIKAMU UCIIOJIb30BaHUS
COBPEMEHHOM ammapaTypbl MOpH
MIPOBEACHUU Hay4HbBIX
HUCCIEeNOBaHUN

Biagers cucteMoil 0a30BbIX
(hyHIaMEHTAIBHBIX XUMHUYECKUX
HOHSITUH

[1K-3 BiageHueM cucremMoit
(byHIaAMEHTATBHBIX XUMHUYECKUX
HOHSTHH

Bnagers: HaBelkaMu — 00S3aTEIBLHOTO
O3HAKOMJICHUSI C MPEABICTOPUEH TOro
WJIM MTHOTO BOTIPOC

MOCTABJIEHHOTO B €ro MPakTUYeCKOU
HAY4YHOH U IeIaroru4eckou
JIESITEIILHOCTH.

ITK-4 crtocoOHOCTBIO MPUMEHSITh
OCHOBHBIE€ €CTECTBEHHOHAYYHbBIE
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHUSL XUMUYECKON HAYKH MpU
aHaJIM3€e MOJIyYeHHBIX Pe3yIbTaTOB

Brnaners: npencraBieHus MU O IPUPOJIE
XUMHYECKOTO BEIIECTBA U (PU3HUECKUX
CBOMCTB ITOCJIETHETO

Bragers: npuHUMIaMu aieKBaTHOM
paboThl ¢ XMMUYECKUMU BEIIECTBAMHU

[1K-7 BragerneM MeTomaMu
6e30macHOro odpareHus ¢
XUMHUYECKMMHU MaTepHajIaMy ¢
y4eToM UX (QU3UYECKUX U
XMMUYECKUX CBOMCTB

2. lleab U MeCTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Jucnunimna «XuMudecKkas TeXHOJIOTHs» OTHOCUTCS K 0a30BOH 4acTu.

HucnunnuHa uzydaercst Ha 3 Kypce B 6 cemecTpe.

Ilenn wu3yuyeHuss JUCHUIUIMHBL: OOecledyeHHe TOHMMAaHHE BBITYCKHUKOM YHHUBEpPCUTETA
MHOTOYPOBHEBOI'O U MHOTOKPUTEPUAIBHOIO XapaKTepa 3ajJady CO3JaHUsl HOBBIX TEXHOJOTHUH,
MPEIOCTaBIIEHUE €My 3HAHWM M HABBIKOB, HEOOXOAMMBIX [JIsi TPAMOTHOTO OTBICKaHHUS TOYEK
IIPWJIOXKEHNSI HOBBIX HAay4HBIX PE3YyJbTaTOB, a TaKXKe IKCHEPTHU3bl TEXHOJOTMYECKHX PpEIICHUH Ha
OCHOBE YHUBEPCAIbHBIX KPUTEPUEB, BHITEKAIONINX U3 (DYHIaMEHTAIbHBIX 3aKOHOB MTPUPO/IBI.

JIJ1st OCBOCHHUS TUCITUTUIMHBI HEOOXOIMMbI KOMITETEHITUH, C(POPMHUPOBAHHBIC B PAMKaX U3YYCHHUS
CJIETYIOIIUX TUCIUIUINH:

- b1.5.07 ®u3zuka

- b1.5.08 Heopranuueckas xumus

- b1.5.09 Ananutudeckas XuMus

- b1.b5.10 Oprannyeckast xumus

- b1.b.11 ®u3nueckast xumus

- b1.b.14 BbICOKOMOJIEKYIISIPHBIE COEAMHEHHUS

- b1.b.15 Komtougnass xuMus

- b1.b.16 TexHoreHHbIe CUCTEMBI U IKOJIOTHYECKUN PUCK

3. Conaep:xanue pa6oyeii mporpamMmbl (00beM JUCHUILUINHBI, THIIBI M BUBI y4eOHBIX
3aHATHH, Y4eOHO-MeTOANYeCcKoe o0ecrneyeHne CaMOCTOSTeIbHOI padoThl 00y4aAKIMXCS)

Conepskanne pabouelt mporpammel npeactasieHo B [Ipunoxenun Ne 1.

4. DoHJ OLEHOYHBIX CPEACTB MO JUCHUIIUHE




4.1. IlepeyeHp KOMIIETEHIMH ¢ YKa3aHHEM 3TanoB UX ()OPMHPOBaHHS B IIpoLecce 0CBOeHUsI 00pa30BaTeJbLHOH MporpaMmbl. Onucanue
NoKa3aTeJeil M KpUTepHeB OLleHUBAHUSI KOMIIETEHIIUI HA Pa3JIMYHbIX 3Tanax uX ()OpMHPOBAHN 1, ONIMCAHME KA OLlCHUBAHUS

Koa u ¢popmysiupoBKa KOMIETEHINH
Kona n popmymmpoBka KoMIeTeHIHA
OIIK-1 cnocoGHOCTBIO MCIIOIB30BATh MOJYUYEHHbIE 3HAHUS TEOPETHUECKUX OCHOB (DyHIaMEHTAIbHBIX PA3/1€]10B XUMUH NP PELICHUN
npodecCHOHATBHBIX 3a1a4

Iliianupyembie Kpurepun oueHnBanusi pe3yjabTaToB 00y4eHHU s
VpoBennb ocoens pe3yJbTaTbl 00y4YeHust
(Tmoxazarenu JOCTHIKCHHS
KOMIIeTCHIIU T HEYJIOBJIETBOPUTEIBHO | YIOBIETBOPUTEIBHO XOpOouIo OTJIMYHO
3a/IaHHOTO YPOBHS
OCBOEHUSI KOMIIETEHIIN)
[IepBrIit sTan | 3HaTh: TEOPETHUUECKUE 3arpyaHseTcs B HNwmeer Nwmeer HNwmeer YETKOE,
(ypoBeHb) OCHOBBI 0a30BBIX ONpeACICHUN MPEJICTABICHUE O MIPEJCTABICHUE O LEJIOCTHOE
XUMUYECKUX JUCIUIUINH 0a30BBIX MOHATUH U coJiepKaHUU COZIepKaHUU IIPE/ICTABIICHUE 0
dbopMyIpoBKe OT/EJIbHBIX OCHOBHBIX YUEOHBIX COZIEP/KAHUU
OCHOBHBIX 3aKOHOB XUMHUYECKUX KYPCOB 10 XUMUH, OCHOBHBIX
XUMHH JUCLUIUINH, 3HAET 3HAET TEPMUHOJIOTUIO, | XUMHUYECKHX KYpCOB U
TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U [0]0)i1170:¢
OCHOBHBIE 3aKOHBI MMOHUMAET CYIIIHOCTh | 3aKOHOMEPHOCTSIX
XUMUU, HO 001X XUMHYECKUX
JIONYCKAET 3aKOHOMEPHOCTEM, MPOLECCOB,
HETOYHOCTH B M3y4aeMbIX B paMKaxX | M3y4aeMbIX B paMKax
hopmynupoBKax 0a30BbIX XUMHUYECKUX | OCHOBHBIX
JUCUHUTLIINH XUMHUYECKHUX
JTUCIUTUTNH
Bropoiu aTan | YMeTh: BBIITOIHATD He ymeer Ymeer YMeeT cocTaBisATh Ymeer
(ypoBeHb) CTaHJIapTHBIC JEUCTBUS HHTEPHPETUPOBATH | CXEMBbI POILIECCOB C MPOTHO3UPOBATH
(xkmaccuuKaIys BemecTs, pe3yJIbTaThl HCIIOJIb30BAHUEM pe3yJIbTaThl
COCTaBJICHUE CXEM OTHOCHUTEIBHO 3HAHUU OCHOBHBIX HECIJIOKHBIX
IIPOLIECCOB, MPOCTBIX XUMHUUYECKUX MOCIIEA0BATEIBHOCTEN
CHCTEeMaTH3alvs TaHHBIX U XUMHYECKUX JIACIIUIIINH, HO XUMHYECKUX PEAKIUH
T.I.) C Y4€TOM OCHOBHBIX MPOLIECCOB C JIOTTYCKAaeT OTJENbHBIE | C y4ETOM OOIINX
MOHSATUN U 00X HCIOJIb30BAHUEM HETOYHOCTH TMPHU 3aKOHOMEPHOCTEM




3aKOHOMEPHOCTEH,
(bopMyIUPYEMBIX B paMKax
0a30BBIX XUMUYECKAX

00IIHx
MpEeJICTaBICHUN U
3aKOHOMEPHOCTEH,

dbopmynupoBke
YCJIOBUM

OCYHICCTBJICHUSA TAKUX

MIPOIIECCOB,
U3y4aeMbIX B PaMKax
OCHOBHBIX

TUCIUILTAH M3Y4aeMbIX B MIPOLIECCOB XUMHYECKHX
pamkax 0a30BbIX JTUCHUTUTAH
XUMHYECKHUX
JTUCHUTUTUH
YMeTh: peniaTh TUIIOBBIC He ymeer YwMmeer pemiath YwMmeer pemiarb YwMeer pemiats 3a1auu
y4eOHbIE 3a]]a4H 110 TUTIOBBIC 33]]a41 U3 | KOMOMHUPOBAHHBIE MOBBIIIICHHOM
OCHOBHBIM (0a30BBIM) 0a30BBIX KypCOB 3aa4uM U3 0a30BbIX CJI0)KHOCTH U3
XUMUYECKUM JTUCIUILIMHAM XUMUHU KYPCOB XUMHUH 0a30BbIX KypCOB
XUMHH
Tpetuit atan | Bianers: HaBbIKaMu He Bnaneer Bnaneer naBbikamu | Brnageer HaBbIKamMu Bnaneer HaBbikaMu
(YpoBeHb) paboThI ¢ yueOHOMI BOCIIPOU3BEICHUS CaMOCTOSITENILHOTO KPUTHYECKOTO aHAJIN3a
JUTEPATYPOM 10 OCHOBHBIM OCBOCHHOTO W3y4YeHUs OTACIbHBIX | yueOHOM mHpOpMaIuu
XUMHUYECKUM TUCIUTLUIMHAM y4eOHOro pas3zenoB yueOHo 10 OCHOBHBIM
Marepuasa 1o JTUTEPATypPHI 1O paszuenam XUMUH,
OCHOBHBIM OCHOBHBIM (hopMyIUpPOBKHU
XUMUYECKUM XUMUYECKUM BBIBOJIOB M YJacTHS B
JTUCIUILTHHAM JUCUHUIIIIMHAM U JMCKYCCHH T10
o0cyxeHus y4eOHBIM BOIIpOCaM
OCBOEHHOT'O
Marepuaia

Koa u ¢popmynupoBka KkoMneTeHIIUH
OIIK-3 crnocoOHOCTBIO MCIOIBb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B IPO(ECCHOHATBHON AEATEIbHOCTH

IInanupyemsie Kputepun oneHuBaHus pe3y1bTaTOB 00y4eHUs!

pe3yJbTaTbl 00y4YeHust

YpoBeHb 0oCcBOCHHS (mokaszarenu
HEYZIOBJIETBOPUTET
KOMIIeTeHIIUH JOCTUKEHHS 33JaHHOTO LHO YJIOBJIETBOPUTEIBHO XOpOLIOo OTJIMYHO
YPOBHS OCBOEHUS
KOMITCTCHITHN)
[lepBsiit aTan (ypoBEHb) 3HaTh: He moxer Nwmeer Nwmeer Nwmeer YETKOE,
MaTeMaTHYECKUN IIPUBECTH IIPEJICTaBICHUE O IIPEJICTaBICHUE O LIEJIOCTHOE
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anmapar, He0OXOIUMBIN | TPUMEpPHI croco0ax croco0ax IIpE/ICTaBICHHE 0
JUISL PEILIECHUs HCIIOJIB30BAHHUS MCIIOJIb30BaHUs MCIIOJIb30BaHUs criocobax
poheCCHOHATBLHBIX MaTEMaTHYECKOr0 | MaTEMaTHYECKOI 0 MaTEMaTHYECKOT 0 HCII0JIb30BAHHUS
3aja4d B 00JIaCTH XMMHUU | anmapara npu anmnapara Ipu anrmapara npu MaTEMAaTHYECKOTO
U MaTepUaIOBEICHUS pELIEeHNN 3a]a4 B | PEIIEHUH 3a/]a4 B pellIeHnN 3a1a4 B anmnapara pu
00J1aCTH XUMHMM U | 00J1aCTU XUMUH U 00J1aCTH XUMUH U pelleHnH  3ajad B
MaTEpUAJIOBEICHU | MAaTEPUATIOBEICHUS, | MAaTEPUAIOBEACHUS o0NacTH  XUMHU H|
A HO JIOITyCKaeT MaTepUaIOBEICHUS
HETOYHOCTHU B
hopMyITUPOBKax
3HaTh: OCHOBHbIE 3arpynHsercs B Nwmeer Nwmeer Nwmeer YETKOE,
TEOPETUYECKHE OIIpeAcICHUN IIPEJICTaBICHUE O IIPEJICTaBICHUE O LIEJIOCTHOE
IOJIOKEHUSI CMEXHBIX C | 0a30BBIX MOHIATUH | COAEpPKAHUU COJIep>KaHUU IpeJCTaBICHNE 00
XUMHEH 1 GOPMYIHUPOBKE | OTAENbHBIX Pa3/IeIOB | OCHOBHBIX Pa3JesioB o0Imux
€CTECTBEHHOHAYUYHBIX OCHOBHBIX CMEXHBIX C XUMHEH | CMEXHBIX C XUMHUEH 3aKOHOMEPHOCTSIX
JUCLIUILINH 3aKOHOB €CTECTBECHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX | CMEXKHBIX C XUMHEH
CMEXHBIX C JUCLUILINH, HO JUCLUIUINH, 3HAET €CTECTBEHHOHAYYHBIX
XUMHEN JIOITYCKaeT TEPMHUHOJIOTHIO, JUCLIUILINH U
€CTECTBEHHOHAy4Y | HETOYHOCTHU B OCHOBHbIE 3aKOHBI U crocobax ux
HBIX JUCHMIUIMH | GOpMYyIHUpOBKax MIOHMMAET CYIHOCTh | UCIIOJB30BAaHUS  IIPH
00X pelieHnn
3aKOHOMEPHOCTEN npogeccuoHaIbHBIX
3THX oOjacTel 3HaHUA | 3aJa4 B o0jacTu
XUMHH "
MaTepHUaJoBeIeHUs
Bropoii stamn (ypoBeHb) YMerTs: pemiath He ymeer YMeer pemarsb YMeer pemarsb YMeer pemars 3a5a4u
TUIIOBBIE yueOHbIE TUIIOBBIE 33]1a4U U3 KOMOMHHPOBaHHbBIE MOBBILLIEHHON
3aJ1a4¥ 110 OCHOBHBIM 0a30BBIX KypCOB 3a71aui U3 0a30BBIX CJI0)KHOCTH M3
pazaenaM MaTeMaTUKU €CTECTBEHHOHAYYHBIX | KYpCOB 0a30BBIX KypCOB
U €CTECTBEHHOHAYYHBIX JUCLUIUINH €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHbBIX
JUCIUIIITUH JUCIUILINH JUCIUIINH
Tperuii atan (ypoBeHb) Bnaners: HaBBIKAaMU He Bnageer Bnaneer HaBBIKAMH Bnaneer HaBBIKAMH Bnaneer HaBBIKaMu
paboTHI C yueOHOM BOCITPOU3BEICHUS CaMOCTOSITEIIBHOTO KPUTHYECKOTO
JUTEPATYpOH, OCBOEHHOT'O U3yUYEHHs OTJENbHBIX | aHaJu3a yueOHOMH
OCHOBHOM yueOHOro Marepuana, | pa3ienoB yueOHoU nH(}OpMallUY, YPOBEHb
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TEPMHUHOJIOTUEN U
MOHSTUHHBIM
anmapaToM 0a30BBIX
MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYHbBIX
JUCUUTIINH

B II€JIOM BJIaJCeT
OCHOBHOH
TEPMHHOJIOTUEN U
MMOHATHHHBIM
arnrmnapaTom 0a30BBIX
MaTeMaTHYCCKUX U
€CTECTBEHHOHAYYHBIX

JTUTEPaTyphbl, BIAJCET
OCHOBHOH
TEPMHUHOJIOTUEN U
MMOHATUHHBIM
anmnapaToM 0a30BbIX
MaTeMaTHYECCKUX U
€CTECTBEHHOHAYYHBIX

BJIQJICHUS
TEPMHUHOJIOTUEH U
MOHSTUMHBIM
anmapaToM I03BOJIAET
(bopmynHupoBaTh
BBIBOJIbI U
y4acTBOBaTh B

JUCLIUILINH

JUCLIUILINH

JTUCKYCCHH T10
y4eOHBIM BOIIPOCaM
0a30BBIX
MaTEMaTHYCCKHUX U
€CTECTBEHHOHAYYHBIX
JUCITUATLINH

Kona u ¢popmyinupoBka KomMneTeHIIUH
OIIK-6 3HaHMEeM HOPM T€XHUKH 0€30IIaCHOCTH U YMEHHUEM Pealln30BaTh UX B JJAOOPATOPHBIX U TEXHOJIOTUYECKUX YCIOBHUIX

IInanupyemsie Kpurepun oneHuBaHus pe3y1bTaTOB 00y4eHuUst
pe3yabTaThbl 00y4eHust
YpoBeHb 0CBOCHUSA (mokazarenu
HEYZIOBJIETBOPUTE
KOMITeTEHIIUH JOCTHKEHHS 3aJaHHOTO BHO YJIOBJIETBOPUTEIILHO XOpOIIO OTJIINYHO
YPOBHS OCBOEHUS
KOMITETEHITHI)
ITepBolif 3Tan (ypoBeHb) | 3HATh: OCHOBHBIE 3arpynHseTcs B Nwmeer obiee 3HAeT OCHOBHBIE 3Haer IIPUHIUIIBI
XapaKTEPUCTUK U 3HAHUU IpeJcTaBlIeHue 00 | MPUHLIUIIBI onpeneneHus
CBOMCTBAa KOMIIOHEHTOB | OCHOBHBIX OCHOBHBIX OpraHu3aLuu JKOJIOTUYECKON
XUMHYECKHX XapaKTEPUCTUK U | XapaKTEPUCTHUK U XUMHAYECKOTO 0€30MacHOCTH
IIPOU3BOJCTB: TUIIBI U CBONCTB CBONCTB IIPOU3BO/ICTBA, IIPOU3BOJCTB, METOJIbI
CTENEHb BO3/ICUCTBUS KOMIIOHEHTOB KOMIIOHEHTOB peETJIaMEeHT U MpEAOTBPALEHUI
XUMHYECKHX XUMHUYECKHUX XUMHUYECKHUX TEXHUYECKHUE BO3MOXXHBIX aBapui,
MpeanpusaTHi Ha MIPOU3BO/ICTB, IIPOU3BO/ICTB; CpeZCTBa,
OKpPYKaIOILYIO Cpeny, TUIIOB U CTENIEHU | TUIIOB U CTEIIEHU HE0OXOAMUMBIE JUIs
npaBuiia paboThl Ha BO3JICUCTBUSA BO3JICUCTBUSA YIPaBJICHUSA
000pyZ0BaHUH U XUMUYECKUX XUMUYECKUX TEXHOJIOTHYECKUM
TEXHHUKHU 0€30M1acHOCTH NPEANPUIATHI HA | TPEANPUATHIN HA IIPOLIECCOM
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OKPY’KaIOIYIO
cpeny, mpaBuiI
paboThI HA
000pyI0BaHUH U
TEXHHUK

OKPY’KaIOIYIO
cpeny; MpaBuII
paboThI HA
000pyI0BaHUH U
TEXHHUK

6e30MmacHOCTH 0e301macHOCTH
Bropoii 3tamn (ypoBeHb) YMeTh: UCTIO0JIb30BaTh Ymeer YMmeer YMeer BHIOMpATH YMeer onpenensaTb pUCKH,
TEXHUYECKHE CPECTBA UCIIOJIb30BaTh UCIIOJIb30BaTh TEXHUUYECKUE CPE/ICTBA | MPEIABUIETH MOCIEICTBHS
JUISL U3MEPEHUs npocreimune OCHOBHbBIE Y TEXHOJIOTHH C aBapHM, BOZHUKAIOIINE B
OCHOBHBIX TapaMETPOB TEXHUYECKHE TEXHUYECKHE y4eTOM O€30I1aCHOCTH | pe3yJbTaTe OTKa3a paboThl

TEXHOJIOTHYECKOI 0 CpeICTBA /IS CpEeICTBA JJIs UX IPUMEHEHUS anmnaparypsl
npoiecca U3MEpEHUus psfia | U3MEpEeHHUs psjia
[apaMeTpoB [apaMeTpoB
TEXHOJIOTUYECKOT | TEXHOJIOIMYECKOTO
0 Imporuecca, Ho nporecca, HO
JIOITyCKaeT JIOITyCKaeT
OLINOKH HeOOoJIbIINE
HETOYHOCTHU
Tperuii atan (ypoBeHb) Biagers HaBbIKaMu Bianeer Brnaneer 6a3oBeiMu | Brageer  metomamu | Biageer METOAAMU
paboThI HA XUMUYECKOM | IPOCTEUIIMMHU HaBBbIKAMU pabOThl | PaLMOHAJIBHBIX pacuera pUCKaMu
o0opyioBaHuy, HaBbIKaMU Ha XUMUYECKOM TEXHOJIOTHYECKUX XUMHYECKHUX MPOU3BOJICTB,
IIPUHLIMIIAMHU pacuéTa paboThI Ha 000pyI0BaHUH, CXEM TMPOU3BOACTBA W | MPUHIUIIAMH JUArHOCTUKU
TEXHOJIOTHYECKHUX XUMHYECKOM MPUHLIUIIAMU METOJaMU XUMHUKO-TEXHOJIOTHYECKON
pEXKUMOB 000pyI0BaHUH, pacuéra YTWIN3ALUU  OTXOZOB | CXEMBI
MPUHLIUIIAMU TEXHOJIOTHYECKHUX | MPOU3BOJICTBA
pacuéra PEKUMOB U
TEXHOJIOTHYECKUX | JOIYyCKaeT
PEXUMOB, HO HeOoubIIMe
JIOTTYCKaeT HETOYHOCTHU
OLIMOKH

Ko n popmympoBka koMneTeHIun
[1K-2 Bnanenuem 6a30BbIMH HaBbIKAMH MCIOJIb30BaHUSI COBPEMEHHOM anmaparypsl IpU MIPOBEIEHUN HayUHBIX UCCIIEIOBAaHUI
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I[Inanupyembie KpuTtepun oneHuBaHus pe3yibTaToB 00y4eHHs
YpoBeHb pe3yJbTaThl 00y4YeHust
OCBOCHHS (mokaszaTenu AOCTHXKEHUS | HEYIOBICTBOPHUTE
YJIOBJIETBOPUTEIBHO XOpOoLIOo OTJINYHO
KOMIIeTCHIIM U 3aJJaHHOT'O YPOBHS JIHO
OCBOCHUSI KOMITETECHIIHI)
[TepBsiit atan | 3HaTh: CTaHJAPTHHIE 3aTpyHseTcs B Nwmeet obiiee 3HaeT CTaHIapTHbBIC 3Haer CTaHJIapTHbIC
(YpoBeHb) METO/Ibl IPUMEHEHUS BbIOOpE MeTo1a IIPEJICTaBICHUE O METO/1bl IPUMEHEHUS METOJIbl  IPUMEHEHUS
COBPEMEHHOMN MIPUMEHEHUS MeToaax COBPEMEHHOM COBPEMEHHOMN
anmnaparypsl Ipu COBPEMEHHOMU IPUMEHEHHUS anmnaparypsl Ipu anmnaparypsl npu
MIPOBEJCHUU HAYYHBIX anmapaTrypsl Ipd | COBPEMEHHOU IIPOBEICHUH HAYYHBIX IPOBEICHUM HAYYHBIX
UCCIIEI0BAHN, IIPOBEICHUU anmnaparypsl Ipu VICCJIEIOBAHNUN U UCCIIEIOBAHN,
uaeHTU(UKAINY U Hay4HbIX M3YYEHUHU CBOICTB | MCCJIEIOBAaHUS CBOMCTB | MIACHTH(PUKAIIUN u
UCCJIEJIOBAHMSI CBOMCTB HCCIIEI0OBaHUM, OTJIEbHBIX KJIACCOB | Pa3IMYHbIX IPYIII UCCIIEJIOBAaHMSI CBOMCTB
BEIIECTB U MAaTEPUAIOB, | UIACHTU(GUKALUK | BEIIECTB, MIpaBUiaX | BEHIECTB U MAaTEPUAJIOB; | pa3lUYHbBIX rpyI
npaBuiia 00pabOTKH U Y UCCIeoBaHus | 6€30macHOro npaswia Th npu pabote | BemecTs "
odopmiIeHUS CBOMCTB oOpallleHusi C HUIMH | C HUMU, OCHOBHbBIE MaTepualioB; IpaBuja
pe3yabTaToB paboTHI, YKa3aHHOTO U crioco6ax TpeOOBaHUS K TEXHUKH O€3011aCHOCTU
HOpMbI Th BEILIECTBA, HE MIPEACTABIICHUS o opMIIEHHUIO npu paboTe C HUMH,
3HAeT pe3ynbTaToOB pe3yJIbTaToB OCHOBHBIE TpeOOBAHUS
TpeGoBaHUil K JKCIEPUMEHTA JKCIIEPUMEHTA, HO K oopmieHuto
o(opMmIIeHHIO JIOTIYCKaeT OTAENbHbIE pe3yJIbTaToB
pE3yJIBTAaTOB HETOYHOCTHU JKCIIEPUMEHTA
JKCIIEPUMEHTA U
HopMm Th, HO
JOITyCKaeT
OLIMOKH
Bropoit oTan | YMeTh: NPOBOAUTH YmMmeer YMeer npoBOAUTh | YMeEET NPOBOAUTH YMeeT BBITOIHATh
(YpoBeHb) XUMHUYECKHE IIPOBOJUTH XUMHUYECKHE XUMHUYECKHE JEMOHCTPATUBHBIE
9KCIIEPUMEHTHI C HEKOTOpHbIE HKCIIEPUMEHTHI C 9KCIIEPUMEHTHI C OTIBITHI TIO XUMUH C
HCII0JIb30BaHUEM XUMHYECKHE MCII0JIb30BaHUEM HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM
COBPEMEHHOM SKCIIEPUMEHTHI C | COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
anmnapaTypsl WCIIONB30BAaHUEM | ammapaTypsbl, HO anmnaparyphl, anmnaparypsl,
COBPEMEHHOMN JIOTTYCKaeT OCYIIECTBIISIET MIPOBOUTH
anmnapaTrypsl, HO | OTJEIbHBIE UICHTHDUKAIUIO U KOMILJIEKCHBIM aHau3
JIOTTYCKAaeT OIINOKH. HCCIIeIOBaHNE CBOMCTB | M MCCIIEIOBaHUE
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OLINOKHU

MOJTyYCHHBIX BEIIECTB U
MaTepuajioB. Y MeeT
0(opMIIATH pe3ynbTaThl

CBOMCTB IOJIyYEHHBIX
BELIECCTB U
MAaTepHaNOB. YMeEeT

AKCTICPUMEHTA C 0hOpMIIATH
HEOOIBIINM pe3yabTaThl
KOJIMYECTBOM JKCTIEpUMEHTA B
3aMeUaHuM COOTBETCTBHH C
3asBJICHHBIMHA
TpeOOBaHUSIMU
Tperuit stan | Biagers 0a30BBIMUH Bnaneer Biageer 0azoBeiMu | Bnaneer 0a30BeIMHU Biageer 0a3zoBeIMHU
(ypoBeHb) HaBEIKAMH HEKOTOPBIMU HaBBEIKAMH HaBBIKAMHU HaBBIKAMHU
HCIIOIL30BaHUs HaBBIKAMH HCIIOIL30BaHUs HCIIOJIL30BAHUSA HCIIOJIBL30BaHUSA
COBPEMEHHOMN HCIIOJIb30BAHUSA COBPEMEHHOM COBPEMEHHOMN COBPEMEHHOMN
anmnaparypsl pu COBPEMEHHOM anmaparypsl Ipu anmnapartypsl pu anmnapartypsl pu
MIPOBEICHUHN HAYYHBIX anmapaTypsl Ipd | IPOBEICHUH MIPOBEICHUH HAYIHBIX MPOBEICHUH HAYIHBIX
HCCIIEN0BaHUN MPOBEACHUH HAyYHBIX HCCIEA0BaHUH, HCCIEA0BaHUH,
Hay4HBIX HCCIICAOBAHUN uAcHTU(DUKAIH U uACHTU(DUKAIIH U
HCCIEI0BAHUH, HO U3YYCHUs CBOICTB U3Y4YCHUs CBOICTB
JOTTyCKaeT OTJICIBHBIX KJIACCOB BEIICCTB U
OLIMOKH BEILIECTB (MaTepHalioB), | MaTepUaJIOB,
MIPaBUIILHOTO MIPaBUIILHOTO
MPOTOKOJIUPOBAHUS POTOKOJIUPOBAHUS
OITBITOB OITBITOB

Kona u ¢popmynupoBka KomMneTeHIIUH

[1K-3 Brnagenuem cucreMoil pyHIaMEHTATbHBIX XUMUYECKUX MOHSATHIA.

IInanupyemsie KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs
YpoBennb pe3yabTaThl 00y4eHH s
OCBOCHHS (mokaszaTenu AOCTHXKEHUS | HEYIIOBJIETBOPUTE
YJIOBJIETBOPUTEIBHO XOpOoLIo OTJINYHO
KOMIIETEeHI[UH | 33JJaHHOTO YPOBHS OCBOCHUS JILHO
KOMIIETEHITHH)
[IepBb1it 9Tan | 3HaTh: OCHOBHBIE 3TaIbl U ®parmenrapueie | HenomHbie CdopmupoBaHHbIe, CdopmupoBaHHbIe
(YpoBeHb) 3aKOHOMEPHOCTH MIPEICTaBICHUS npejcTaBiIeHus o0 | HO coeprkalime CHUCTEMAaTUYECKUE
hopmMupoBaHUs 00 OCHOBHBIX OCHOBHBIX dTamax U | OTACJIbHBIC TPOOEhl | MpeAcTaBICHUS 00
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(byHIaMeHTaIbHBIX JTanax u 3aKOHOMEPHOCTSIX MpeICTaBICHHS 00 OCHOBHEIX dTaIax u
XUMHUYECKHUX IMOHSTHMI 3aKOHOMEPHOCTS | (hOPMHUPOBAHMS OCHOBHEBIX dTamax u 3aKOHOMEPHOCTSIX
X (opmMupoBaHus | pyHIaMEHTAIBHBIX | 3aKOHOMEPHOCTSAX (dbopmMupoBaHUS
dbyHIaMEHTANTBHBI | XUMHUYECKUX hopmupoBaHUs (dhyHIaMEHTAIBHBIX
X XUMHYECKHX IMOHSATHHN (hyHIIaMEHTaIbHBIX XUMUYCCKHUX IMOHSATHI
MMOHSTHI XUMHUYECKHUX
MOHSITHM
Bropoii aTan | YMeTh: IPUMEHSTh Ob6nanaer Ywmeet npumensTs | B nienom ycneninoe CdopmMupoBaHHOE YMEHHE
(ypoBeHb) OCHOBHEIC (dparMeHTapHO! | OCHOBHBIC MIPUMEHEHHE II0JIB30BATHCS OCHOBHEIMH
dbyHIaMeHTAIbHBIC CITOCOOHOCTBIO dbyHIaMEHTAJIbHBIC | OCHOBHBIX (dbyHIaMEHTATBHBIMH
XAMUYECKHE TOHATUS MIPUMEHEHUS XHUMUYECKHE (yHIIaMEHTaIBHBIX XAMUYCCKUMU IMOHATHSIMHU
OCHOBHBIX MMOHATHS XUMHUYECKHUX
(dbyHIIaMEHTAIBHBI | C HEOOIBIITUM ITOHATUH
X XUMHYECKHX KOJIMYECTBOM
MOHSTHM 3aMCUYaHUMN
Tperuit stan | Biagers cucremoit 6a30Bbix | @parMeHTapHOE B nenom B nenom ycnennoe, YcnemnHoe u
(ypoBeHb) (byHIaMEHTAIBHBIX MIPUMEHEHHE YCIENIHOE, HO HE HO COJIeprKaIlee CHUCTEMATHYECKOE
XUMHYECKUX IMOHSATHHI OCHOBHBIX CHCTEMAaTHUUYECKOE OTJICTIbHBIE TIPOOENBl | IPUMEHEHHUE
(dyHIIaMEHTAJIBHBI | TPUMCHCHUE pUMEHEHNE (dyHIIaMEHTAIBHBIX
X XUMHYECKHX dbyHIaMeHTaNbHbIX | (PyHIaMEHTATbHBIX XHUMUYECKUX MMOHSTHHI
MOHSITHI XHUMUYECKHX XHMUYECKHUX
MMOHATUN TIOHATHUH

Kon n popmyanpoBka koMneTreHIIUA

[1IK-4 CrtocoGHOCTBIO TPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUSI XUMUUYECKON HAYKU IIPH aHAIM3€ MOJTYYEHHbIX

pE3yJIBTaTOB.
YpoBeHb Kputepun orieHHBaHusI pe3yJIbTaToOB 00y4EeHHs
OCI])30€HI/ISI [Tnanupyemble pe3ynbTaThbl PUTCPHH O PEsy Al
oOyueHus HEYJIOBJICTBOPUTEIILHO YIOBJICTBOPUTENIBLHO XOpOILIO OTJINYHO
KOMIIETEHIIUH
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IlepBbIit 3Tan
(ypoBeHb)

3HaTh: OCHOBHEIEC
Pa3BUTHUS XUMUH;

Hay4HbIE JIOCTHKEHUS
HauoOoee BBIIAIOIIMXCS
OTE€YECTBEHHBIX 51

OTallbl

He 3naer o0mmx
XAMHYECKUX TIOHITHN 1
HE yMeeT MPUMEHSTh
3aKOHBI K PEIICHUIO
MPOCTHIX 33724 IO

HcneiThIBacT
ornpeieTICHHbIE
3aTpyAHEHUS IIPU
pEILIEHUH 33]1a4 TI0
XUMHH

Bmaneer HauanpHBEIMH
HaBBIKAMH U yMEET
MIPUMEHSTH IOJyYEHHBIE
3HAHUS K PEUICHUIO 3a]1a4
10 XUMHH, a TAKXKE

CrniocobeH K TpaMOTHOMY
pacnpeziesieHHI0 BpeMEHU
U pacCTaHOBKE
MIPUOPUTETOB B
BBITIOJIHEHUH PA0OTHI.

3apyOeKHBIX XUMHUKOB, XUMHUH MCIIOJIb30BaTh 3HAHUS IIPU
WX BKJIJl B Pa3BUTHE XUMHUH. MOCTPOCHUHU CEPHE3HBIX
3aJ1a4 B XUMUYECKON
o0acTH.
Bropo#i stan | Ymerts: ornieHuBath | He ctpemutcs | Ilonumaer Baxxnocts k | CriocoOeH K ¢hopmynupoBku | KonTponupyer daxTopsl,
(YpoBeHb) XUMUYCCKUE  TMOHSITUA U | BBIIIOJIHUTH paboty | moaxony PEICHNA | OCHOBHBIX XUMHUYECKUX | CLIOCOOHBIE IOBJIUATH
3aKOHBI B CJIOKHOH CHCTEME | KaueCTBEHHO, He | XMMHYECKOH  3a/a9M, | qpyHIpIoB Ha BBIMOJIHIEMYIO paboTy,
BO33pEHMI COBpPEMEHHOM | 3P PEKTUBHO OnHaKo HC | pcenemoBaTenbekoi IpH HEOOXOIUMOCTH
XUMHH noxoupaer KOHTPOIMPYET KAUCCTBO | o607, KOPPEKTUPYET CBOM
HEOOXOIMMbIE METOABL, | o TOHHbIX JIeHCTBHSL.
pe3ybTAaTOB.
Tperuii sran | Bnanets: Hasbikamu | He cnocobeH | McnbIThIBaeT Bnaneer nocraroudbM | [IokassiBaeT  yBepeHHOE
(ypoBeHb) 00s13aTeTLHOTO s¢dexruBHO CIIOJKHOCTH IPU | KOJIMYECTBOM  3HAaHWM IO | BJAJCHUE 3HAHUSIMHU BO
03HAKOMJICHUS c | MCHOIL30BaTh CBOU | onpeneneHnn  BBIOOpA | BEIOOpY METO/Ia, | MHOTHUX HaIpaBJICHUAX
npeasicTopueil  Toro  wum | SHAHHA B HAYIHOM | yeoGxommmoro HPUMEHSEMOTO UIsl J]AHHOTO | XMMHYECKOTO aHaJIH3a.
MUHOTO Bompoc | FCATCIPHOCTH. XMMHUYECKOTO  METOJa | UCCIIEAOBaHMUS.
[TOCTABJIEHHOTO B ero JUISL TOCTYOKEHUS LIEITH.
[IPAaKTUYECKOW HAYYHOU U
Me1aroru4eckom
JESATENbHOCTH.

Koa u popmynupoBka KoMneTeHIUA
[1IK-7 Bnagenuem MeroiamMu 6€30MacHOT0 0OpalleHUs] C XUMUYECKMMH MaTepHallaMi C Y4€TOM MX (PU3MUECKUX U XUMHUYECKHX CBOMCTB

YpoBeHb
OCBOEHHUS
KOMIICTCHIINN

[Inanupyemsblie pe3ysIbTaThl
oOyueHus

Kpurepru onienrBanmst pe3yinbTaToB 00ydeHus

HCYOOBJICTBOPUTCIILHO

YAOBJICTBOPUTCIILHO

XOpOILIO

OTJIIMYHO
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IlepBbIit 3Tan
(ypoBeHb)

3Hath: ¢usnueckue cpoiictBa | He 3maer ¢usmyeckue | McnbiTeiBaeT Nwmeer npaBmwibHOe | CriocoOeH MPaBUJIBLHO
MaTepuajoB U BEIECTB CBOMCTBA MaTepUAJIOB U | ONPECIICHHbIE peACcTaBICHUU paboTaTth C XUMHUYECKHUMH
BEILIECTB CJI0KHOCTH B | usmueckux CBOMCTBAaX | COCIMHEHUSIMU Ha
dbopMynupoBke XUMHUYECKUX COETUHEHHM OCHOBAaHUU IIOJIHOT'O
OCHOBHBIX npencraBieHus 00 WX
bu3nyeCKuX CBOWCTB (bu3NYECKUX CBOWCTBAX
XUMHUYECKUX
COEeIUHEHNN
3Hath: xuMuuyeckue cpoiictBa | He 3Haer xumuueckue | McnobiThiBaer B nenom nmeer npasuiibHOe | CriocoOeH MpaBUIBLHO
MAaTepUaJIOB U BEILLECTB CBOMCTBA MAaTE€pUAJIOB U | ONPECICHHbIC IIPEJCTaBICHUU 0 | paboTaTh C XUMUYECKUMU
BELIECTB CJI0’KHOCTH B BO3MOXHOCTH XHMHUYECKUX | COEAMHECHUSIMH Ha
dbopMynupoBKe MPEBPAIICHUIT XUMUYECKHUX | OCHOBAHUU IMOJHOIO
OCHOBHBIX COEIMHEHU I MIPEJICTaBICHUS 00 UX
XUMHUYECKUX CBOWCTB XUMHUYECKUX CBOWCTBAX.
XAMHYECKHUX
COeIMHEHUN

Bropoit sran
(YpoBeHb)

YMetb: TutanupoBath padboty | CtpeMuTcs BHIMONHATH | [lonumaer BaxunocTs B | MMeer nockoHanbHbIe | CriocoOeH MOKa3aTh,

C XMMHUYECKUMH BEIIECTBAaMH | pabOTy C peareHTaMu B | TOCTAHOBKE OIbITA, HO | HaBBIKH paboThI c | kakuM oOpazoM mpHpoaa
nabopaTopun HEC HBITACTCH | xyMUYECKUMU PEaKTUBAMH. | XUMUYECKUX COEIUHECHUM
Ka4eCTBEHHO, KOHTPOIMPOBATL  XOL | CrpeMUTHCA K COOMIOAEHUIO | BIUSET Ha X0J1
HO pe3yJIbTaThI paGote! opsiiKa BBITIOJIHSIEMBIX | SKCTIEPUMEHTAILHON
HEBOCITPOU3BOIUMBI MaHUITYJSIU N C | pabOTBl W  CXOJUMOCTH

BEIIIECTBAMH pe3yIbTaTOB.

Ymeth: paboTath ¢ He cnocoben K | UcnbiThiBaeT Nwmeer nocratounbie | O0nanaeT yrinyoaeHHbBIMU

MPEAJIOKEHHBIMHU MOHUMAHUIO M OIICHKE | ONpEICIICHHBIC 3HAHUS 0 MIPUPOJIE | 3HAHUSIMU O TIPUPOJIC

XUMUYECKUMH PEAKTUBAMU MPUPOIBI TPYIHOCTH B MMEIOIIMNXCA ~ XMMHUYECKHX | XUMUUYECKUX COCAMHEHUIN
MPEJICTABICHHOTO COCTABJICHUH OLICHKH | COCIMHEHUM M MAaTEepUajoB | U MAaTEPHAJIOB JJIsl paOOTHI
COEIMHEHUSI. MPUPOIBI JUTst pabOTHI C TIOCTAEAHUMU. | C TIOCTEIHUMHU

MIPEACTABICHHOTO

COETMHEHUS TIPU
paboTe ¢ HUMH.
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Tperuii sramn
(ypoBeHb)

Brnaners: nmpencrasienusimu o | He cnocobern rpamotHo | HcmbiThiBaeT Bmaneer HauanpHBEIMH CriocoGeH rpaMOTHO
IIPUPOJE XUMUYECKOTO OIIPENIEIUTD OIpENICTICHHBIE HaBbIKaMU Ipu paboTe ¢ paboTaTh ¢ XUMHUYECKUMHU
BelIeCTBa U (PU3UIECKHUX MIPUHAJICKHOCTb 3aTPYAHEHUS TIPU XMMHYECKMMHU BELIECTBAMHU. | BEIIECTBAMM PA3JIUYHOU
CBOMCTB IOCJIETHETO BEUIECTBA K TOMY WIH | OTHECEHUU Nwmeer yeTkoe npupoasl. meer uetkue
UHOMY KJIacCy | OIPEAETIEHHOIO IIPEACTABJICHUE O KJIacce IIPEACTABIICHUS O
ornacHocTu.  He3Hanue | Xxumuueckoro OMACHOCTH U (PU3HUECKUX IIPUPOAE XUMUYECKOTO
br3IIecKux CBOWCTB | COEIMHEHUS K CBOMCTBAX IIOCJIETHETO BEILECTBA.
BELIECTBA. W3BECTHOMY KJIACCy
OIIACHOCTH.
Brnaners: npuHiimnamu He cnocoben rpamoTHo u | McnbIThiBacT Brnaneer orpaHnyeHHbIM IToka3piBaeT yBepeHHOE
aJICKBaTHOW PaOOTHI ¢ OesomacHo  paboTath  C | CI0KHOCTHU pu HAaOOpOM TMPUHIIUIIOB IPU BIIQJICHUE TIPHU paboTe ¢ ¢
XAMUYECKUMU BENIECTBAMU HPEACTABICHHBIMU pabore ¢ paboTe ¢ MpeACTaBICHHBIMH | TIPEICTABICHHBIMU
XAMITICCKIMA pE/ICTaBICHHBIMU XUMUYECKUMHU PEAKTUBAMH | XUMHYECKUMHU
PCAKTHBAMH XUMHYECKUMU peaKTuBamMu
peaKTUBaMu

[Toka3zarenu chOpMUPOBAHHOCTH KOMIICTCHIIHH:

Kputepusimu oriecHHBaHHS SIBJISTFOTCS 0AJLThI, KOTOPBIC BEICTABIISFOTCS MPETIOIaBATEIIEM 32 BUJIBI IS TEIIBHOCTH (OIICHOYHBIE CPEACTBA) IO UTOTaM
U3y4eHUsI MOJyJIeH (pa3/ieioB JUCIUILINHBI), IEPSUUCICHHBIX B PEHTHHT-IIJIAHE JUCIUIUINHBI (07151 9K3aMeHa. TEKYIUH KOHTPOIIb — MakcumMyM 40
0ayIoB; pyOeKHBIH KOHTPOJIb — MakcUMyM 30 6a10B, TooIpuTenbHbIe 0auTel — MakcuMyM 10) Lkaer orieHuBaHUS:

(0ns ox30MeEHQ:

oT 45 110 59 6aNOB — «yIOBIETBOPUTEIILHOY;

oT 60 110 79 6a/I0B — «XOPOLIO»;
oT 80 6aI0B — «OTIUYHOY.
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4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MaTEePUAJIbI, HEOOX0AUMBbIE VISl OLlEHKH
3HAHMii, YMEHHUI1, HABBIKOB U ONBITA JeATeIbHOCTH, XapPaKTePU3yIINX 3TAaNbl GopMUPOBAHUA

KOMIIEeTeHIIUI B Mpolecce 0CBOeHNUs1 00pa3oBaTeibHOI nporpamMbl. MeToanuyeckue

MaTepHaJibl, ONpe/esoNue NPpoueaypbl OlleHMBAHUS 3HAHUI, yMEeHH i, HABBIKOB M ONbITA
AeATeJIbHOCTH, XapaKTepU3YIIINX 3Tanbl GopMHPOBAHHUS KOMIIETeHUM

OTtanel Pe3ynbTaThl 00ydeHus Kommerenius OneHou-
OCBOEHUS HBIC
CpeIcTBa
3HaTh: TeopeTuueckue ocHOBbI 0a30BbIX | OIIK-1 cmocoGHOCTBIO
3HAHUS XUMHUYECKUX JUCUUTUINH UCIIOJIb30BaTh NofydyeHHble | Jlomyck K
3HAHUS TEOPETHUYECKUX nabopa-
OCHOB (hyH/1TaMEHTaJIbHBIX TOpHOM
pa3esioB XUMHH TIPH pabote
pelieHun
npoeCCHOHATBHBIX 3a1a4
3HaTh: MaTEMAaTUYECKUM amnmnapar, OIIK-3 crtocoOHOCTHIO Jonyck Kk
HEOOXOAUMBIIA JJIs1 PELICHUS HCII0JIb30BaTh OCHOBHBIE nabopaTopH
npodeccuoHanbHbIX 337a4 B 00JacTH 3aKOHBI oii pabote
XUMHH U MaTepUaIOBEICHUS €CTECTBEHHOHAYYHBIX
3HaTh: OCHOBHBIE TEOPETUYECKUE JTUCIUILINH B
ITOJIOYKEHUSL CMEKHBIX C XUMHUEH npodeccuoHanbHOM
€CTECTBEHHOHAYYHBIX JUCLHUILINH JeSITEIIbHOCTH
3HaTh: OCHOBHbBIE XapaKTEPUCTUK U OIIK-6-3HaH1EM HOPM Odopmiien-
CBOMCTBAa KOMIIOHEHTOB XUMHUYECKUX TEXHHUKHU 0€301acCHOCTH U HBIH OTUET
IIPOU3BOJICTB: TUIIBI U CTEIIEHb YMEHHMEM pealin30BaTh UX B | 110
BO3JICHCTBUS XUMUYECKUX 1ab0paTOPHBIX U naboparop-
MPEANPUATHI Ha OKPYKAIOILYIO CPEy, | TEXHOJIOTMUECKHUX HOM1 pabote
npaBuiia paboThl Ha 00OPYAOBAHUU U YCIIOBUSAX
TEXHHUKHU 0€3011acCHOCTU
3HaTh: CTaHAAPTHBIE METOIBI [1K-2 BJIAJICHUEM | TECTBI
MIPUMEHEHUS COBPEMEHHOM anmapatypsl | 0a30BbIMU HaBBIKAMU
MIPH MPOBEICHUU HAYYHBIX UCTIOJIb30BaHUS
UCCIIEIOBaHUM, HACHTU(PUKAIIIHN U COBPEMEHHOM ammaparypsl
HCCIIEIOBaHMsI CBOMCTB BEIIECTB U NpH TMPOBEICHUU HAYYHBIX
MaTepuasoB, MpaBuiia 00pabOTKU 1 HCCIeI0BaHU I
oopmieHus pe3ysbTaToB pabOTHI,
HopMbI Th
3HaTh: OCHOBHBIE 3TAllbI U I1K-3 BnageHreM CUCTEMON | TECTbI
3aKOHOMEPHOCTH (HOPMHUPOBAHUS dbyHIaMEHTATBHBIX
(byHIaMEHTAIbHBIX XUMHYECKHUX XUMHUYECKUX TIOHATUHN
MOHSITUI
3HaTh: OCHOBHble OHTambl passutus | [1K-4 criocoOHocThIO | Jlomyck K
XUMHH, MIPUMEHSTh OCHOBHBIE | TabOpaToOpH
Hay4YHble  JIOCTIDKEHUS ~ HaumOolsee | eCTeCTBEHHOHAYYHbIE oit pabore
BBIJIAIOIIHXCS OTEYECTBEHHBIX U | 3aKOHBI M 3aKOHOMEPHOCTH
3apyOeKHBIX XUMHKOB, pa3BUTHSA XUMHYECKOH
WX BKJIAJI B Pa3BUTHE XUMUH. HayK1 npu aHaymze

TMOJIYYCHHBIX PC3YJIbTATOB




3HaTh: buszndeckue CBOMCTBA
MaTepHaJioB U BEIIECTB
3HATh: XUMHYECKUE CBOMCTBA

MaT€puraoB U BEIICCTB

IIK-7 BmageHueM
MeETOoAaMu 0€30IacHOro
oOparmeHus ¢
XAMHYECKUMU
MaTepuaIaMu ¢ y9eTOM HX
(GUBUYECKUX U XUMUYECKHUX
CBOMCTB

Odopminen-
HBIN OTYET
1o
naboparop-
HOM paboTe

YMEHHUS

YMeTh: pemaTh TUIIOBBIC YUeOHBIC
3a/1a4y 110 OCHOBHBIM (06a30BBIM)
XUMHUYECKUM TUCITUTUTMHAM

YMeTb: BHINOJIHATH CTaHAapPTHHIC
necTBus (KaccuUKaIus BEIIeCTB,
COCTaBIJICHHE CXEM IPOIIECCOB,

OIIK-1 c1oco6HOCTBIO
HCIIOJIb30BAaTh OJIYYECHHBIE
3HAHUA TeOpeTI/I‘-IeCKI/IX
OCHOB (pyHIaMEHTAIbHBIX
pa3IIeHOB XUMHUN HpI/I
pELICHUH

Homyck
nabopaTopH
oii pabote
Odopmien-
HBIW OTYET
1o

CHCTeMaTH3alUs TAaHHBIX U T.I1.) C npohecCHOHANBHBIX 3314 | 1abopaTop-
Y4ETOM OCHOBHBIX ITOHATHI M 00IINX HOH pabote
3aKOHOMEPHOCTEH, (HOPMYJINPYEMBIX B

paMKax 0a30BBIX XMMUYECKUX

JTUCOUILUINH

YMeTb: pemarb TUIOBbIE yueOHbIe OIIK-3 criocoOHOCTHIO Odopmiien-

3a/1a4y 110 OCHOBHBIM pa3zeiiam
MaTEeMaTUKU U €CTECTBEHHOHAYYHBIX
MUCLUILINH

UCII0JIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHbIX
JMCLUTLIAH B
npodeccnoHanbHOMI
JIESATETLHOCTH

HBIA OTYET
1o
nmabopaTop-
HOU paboTe

VYMeTh: HCI0IB30BaTh TSXHUYCCKHUC
cpeacTBa it UBMEPEHUA OCHOBHBIX
mapaMeTpOB TCXHOJOTHYCCKOIr'O IIponecca

OIIK-6 3HaHuEeM HOPM
TEXHUKHN 0€30I1aCHOCTH U
YMEHHEM pean30BaTh UX B

Odopmnen-
HBIA OTYET
1o

1a00paTOPHBIX U naGoparop-
TEXH THYCCKUX BUAX >
€XHOJIOTUUECKUX YCII0 Hoii paGore
MPOBOANTH XUMHUIeckue dkcriepuMenThsl | [1K-2 Bianenuem 6a3osiMu | OdopmireH-

C MCIIOJIb30BaHUEM COBPEMEHHOMN
anmnapaTypsl

HaBBIKAMHM  UCIIOJIb30BaHUs
COBPEMEHHOM amnmaparypsl

HBIHA OTYET
o

IpU TMPOBEIECHUU HAYYHBIX | JJabopaTop-

MCCIIEOBAHU I HOU paboTe
[IpuMeHsSITh OCHOBHBIE [1K-3 Bnagenuem cucremoit | Odopmien-
(yH1aMeHTaJIbHbIE XUMUYECKUE (GyH1aMEHTaJIbHBIX HBIN OTUYET

IIOHATHUA

XUMHYECKHUX IOHATHI

o
nmabopaTop-
HOM paboTe

OLICHUBATh XUMHUUYECKHE TIOHATUS U
3aKOHBI B CJI0KHOM CHUCTEME BO33pPEHUM
COBPEMEHHOM

XUMHUHN

[TK-4 criocoOHOCTHIO
MIPUMEHATHh OCHOBHBIE
€CTECTBEHHOHAYUYHbIE
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMUYECKOMN
HayKU MIpU aHaJINn3e
MOJTYYCHHBIX PE3YJIbTATOB

TCCTHI
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YMeTh: MIaHupOBaTh paboTy C

IIK-7 BmageHueM

Odopmien-

XUMHYECKUMH BEIIECTBAMU MeToJ1aMu 0€3011acHOTO HBIM OTUET
YMers: paboTath C MpeIoKeHHBIMU oOparieHus ¢ 1o
XUMHUYECKUMHU PEaKTUBAMU XUMHYECKUMHU naboparop-
MaTepHualiaMH ¢ y4eTOM UX | HOU paboTe
buznueckux u xumuueckux | Jlomyck
CBOWCTB nabopaTopH
oif pabote
Brnanets: HaBbikamu pabotsl ¢ yuebnoit | OIIK-1 cmocoGHOCTBIO Odopmien-
Bnanenus JUTEPaTypO 10 OCHOBHBIM MCIIOJIb30BATh MOJMyYEHHbIE | HBIA OTUET
(HaBBIKH/ XUMHUYECKUM JUCITUILINHAM 3HAHUS TEOPETUICCKHIX o
OTIBIT OCHOB (hyH/1TaMEHTaJIbHBIX naboparop-
JesITeNLHO- pa3esioB XUMHH TIPH HOM paboTe
CTH) peIeHUN
npoeCCHOHATBHBIX 3a1a4
Bnanets: HaBbikamu paboThl ¢ yueOHoi | OIIK-3 crmocoOHOCTEIO Odopmien-
JINTEPATYPOUl, OCHOBHOM HCIIOJIb30BaTh OCHOBHBIE HBIA OTYET
TEPMHUHOJIOTHEHN U MTOHSITUIHBIM 3aKOHBI 1o
anmapaToM 0a30BbIX MATEMATHYECKUX M | €CTECTBEHHOHAYYHBIX naboparop-
€CTECTBEHHOHAYYHBIX AUCLUIUINH JTUCIUILINH B HOM paboTe
poQeCCHOHAIBHON
JIESITEIIbHOCTH
Braners HaBbIKaMH pabOTHI HaA OIIK-6 3HanreM HOpM Odopmnen-
XUMHUYECKOM 000pyI0BaHUH, TEeXHHUKHU 0€301acCHOCTH U HBIH OTUET
MIPUHIIAIIAMHA pacuéTa YMECHHEM PEaIn30BaTh UX B | TIO
TEXHOJIOTUYECKHUX PEKUMOB 1ab0paTOPHBIX U naboparop-
TEXHOJIOTUYECKHX YCIOBHSIX | HOM paboTe
Biagers 0a30BbIMU HaBBIKAMU [1K-2 Bnanenunem 6a3zoBbiMu | OdopmiteH-
WCIIOJIb30BAHUS COBPEMEHHOM HABBIKAMU  WCIIOJIH30BAHUS | HBIA OTUYET
anmnapaTypsl Py MPOBEJICHUN HAyYHBIX | COBPEMEHHOM ammaparypsl | Mo
WCCIIeTIOBaHUI IPH MPOBEICHUU HAYJIHBIX | JlabopaTop-
HCCIIEIOBAHU I HOM paboTe
Bnagets cucremoit 6a30BbIX [1K-3 Bnagenuem cuctemoit | OdopmiieH-
(byHIaMEHTAIbHBIX XUMHYECKHUX (byHIaMeHTaIbHBIX HBI OTYET
MMOHSITUM XUMHUYECKUX MOHSATHI o
nabopatop-
HOU paboTe
Bnaners: HaBbikamu  oOsi3atenbHOro | [1K-4 cmocoOHOCTRIO TECTHI
O3HAKOMJICHUSI C TMPEABICTOPUEH TOTO | MPUMEHSITH OCHOBHBIC
WJIM UHOTO BOTIPOC €CTECTBEHHOHAYYHbBIC
MMOCTABIIEHHOTO B €TI0 MPAKTUIECKON 3aKOHBI ¥ 3aKOHOMEPHOCTH
HAYYHOH U ME€1aroru4ecKou Pa3BUTHUSA XUMUYECKON
NESATSIILHOCTH. HAyKH MPU aHAITN3E
MOJTYYEHHBIX PE3yIbTaTOB
Brnaners: npencrasnenusimu o npupone | [1K-7 Bnagennem Odopmnen-
XUMHYECKOTO BEIIeCTBA U GU3MUYECKUX | METoJaMH 0€30MacHOro HBI OTYET
CBOWCTB ITOCJICTHETO oOpareHus ¢ 1o
Brnaners: mpuHIMITaMU aeKBATHOM XUMHYECKUMHU naboparop-
paboThI ¢ XUMHYECKAMH BEIICCTBAMH MaTepHajaMH ¢ YYeTOM HX | HOH pabore

bUBHYECKUX U XUMHUECKHUX
CBOWCTB
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O6pasen 6uiera
Munno6praayku Poccun
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIIETO
oOpa3zoBaHMs
«bamKupCcKkuil roCy1apCTBEHHBIN YHUBEPCUTET)

PakynbreT XUMHYECKUN
Kadenpa BMC u OXT

SK3AMEHAITMOHHBIN BUJIET Ne 1
M0 TUCIUIUINHE XuMuYecKasi TeXHOJIOTUS
Hanpasnenne/CrnieninanbHOCTD 04.03.01 Xumus
1. Tunppasnuka. 'mapocraruka. [lonstue naBnenus, cpennee napineHue. [I[puHun craTuku.
Juddepennnansabie ypaBHEHUSI paBHOBECHs Diiiepa. AHAIIN3 U HHTETPUPOBAHUE
nuddepeHInaIbHBIX YpaBHEHU paBHOBecus Ditniepa. OCHOBHOE ypaBHEHUE TUAPOCTATUKH,
(U3HYECKUN CMBICIT BXOSIINX B YPABHCHHUE BEIIMYHH.

2. HarpeBaromue areHTbl, UX TEIUIOQU3NIECKUE CBONCTBA, IPEUMYIIIECTBA M HEAOCTATKH,
OrpaHUYCHUSA B UX IPUMECHECHUHU.

e A

—

3aBenyromuii kadeapoit ___(E.M. Kynum)

(moamucek) (®.1.0.)

Bonpocut k s3x3ameny no Kypcy «Xumuueckas mexnonous
6 cemecmp

=

[Ipenmer xumnueckoit TexHonoruu. Kiaccudukanus npoueccoB XUMTEXHOIOTHH.

Bunel u pecypesl cbipbsi. KoMIiekcHOE HCIIONB30BAHUE CBHIPBSI.

3. 3HaueHue BOJbl B XMMHYECKOM MNPOMBIIUIEHHOCTH. Buabl nmpupoansix Boa. KadecTBo
Bojibl. [IpomblnienHas Bogonoaroroska. O60poTHOE BOJOCHAOKEHHE.

4, I'uapocratuka. [lonsarue naBneHus. CrnocoObl BbIpakeHHs AaBiaeHUs. [Ipubopsr s
U3MEpPEHUsT [JABJICHMS: IbE30METPHI, MAaHOMETpPBI, BaKyyMmMMeTphl. lIpmHOuI craTuky.
BoeiBon nuddepeHnmanbHbIX ypaBHEHUN paBHOBecHs Dilepa. AHAIU3 U UHTErPUPOBAHUE
midepeHIMaNbHBIX  ypaBHEHHH  paBHOBecus  Oiiepa. OCHOBHOE  ypaBHEHHE
TUIPOCTATUKU, GU3NYECKUN CMBICI BXOSIIUX B YPaBHEHHUE BEJIHUMH.

S. 3akoH Ilackans, ero BbIBOA M3 OCHOBHOTO YpaBHEHMS THAPOCTaTUKH, (HOPMYIHPOBKA.
CnenctBue u3 3akoHa [lackans ¥ npuioXeHus: ypaBHUTEIbHbIE CTEKIIA, TUAPOTIPECCHI.

6. I'mppogunamuka. IIoHATHA pacxox U CKOPOCTb IBHIKEHMS KUAKOCTH, UX Pa3MEpPHOCTD.
Juddepennunanbible ypaBHEHHUS JBIKEHUS Oiliepa, MX BbIBOJ Ha OCHOBE MpPUHIHUIA
IUHaMuKd. BbIBon 3akoHa bepHymiM Ha OCHOBE MHTErpHpoBaHusA AU epeHInaNIbHBIX
YpaBHEHU JBHKEHHUA Diiepa. Y paBHeHUE bepHyInu 1 peanbHbIX KUIKOCTEN.

7. YcraHoBuBIIEECA JBUKCHHE JKUJKOCTH. HepaspeiBHOCTB IIOTOKA, BBIBOJ|
g depeHINaTbHBIX YpaBHEHUI HEpa3pbIBHOCTH MMOTOKA U MHTETPUPOBAHUE.

8. PexxuMbl  IBMOKEHUS JKMAKOCTM M Kpurepudl Peinnonbraca. JlamuHapHOe JIBHXKCHHE

KHUAKOCTU. BpIpakeHue CKOpoCcTH JHO0Or0 CaMONpPOM3BOJIBHOTO TIpoIlecca M €ro

IIPUMEHEHHUE JUId pacuyera CKOPOCTH JBUXKEHUS OTIEIbHBIX CJIOEB  KUAKOCTH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pacnipenenenune ckopocTell MO CEUYCHHWIO MOTOKA MPHU JIAMUHAPHOM JBWXKEHHH. | 'paduk
pacmpesenieHus CKOPOCTeH MOTOKA MPH JIAMUHAPHOM U TypOYJICHTHOM JBW)KCHUHU, CPETHSS
CKOPOCTb IOTOKA.

W3mepenue CKOpOCTM JBIJKEHUS IIOTOKAa M pacxoja KHJAKOCTH C  IOMOUIbIO
ruapoauHaMuueckux TpyO. BbIBon ypaBHeHuUs A pacueTa MaKCHUMalbHOM U cpenHeit
CKOpoCcTH moToKa. IIpenmymiecTBa M HEAOCTAaTKU 3TOrO METOJA ONPEAENIEHUS CKOPOCTU
MIOTOKA.

Tumsl cyxkawmux yCTPOWCTB: MepHas auadparma, cormio, Tpyba Bentypu. UHx
npeuMylInecTBa U HepocraTku. OnpenesieHHe CKOPOCTH IOTOKAa € NOMOLIBIO MEPHOM
nuadparmbl. BeIBOI ypaBHEHUs Ui pacueTa MaKCUMAIIbHON CKOPOCTH TMOTOKA, CPEIHSs
CKOPOCTb JIBH>KCHHSI.

IM'uapomexanudeckue mpoiecchl. TUIBI HEOJHOPOAHBIX cucTeM. [lepedunciuTh OCHOBHBIE
METO/BbI pa3/ieJeHUsl HEOOJHOPOAHBIX cucTteM. Ocaxnenue. OTcTanBaHue TBEPbIX YaCTHUIL B
KUAKOU cpenie. Annaparypa ais orcrauBanus. Cuiibl, JEMCTBYIOLINE HA TBEPAYIO YAaCTHUILY,
HaxoJsIIYIOCSd B HEMOABMKHOM COCTOSHMM WM NpHU JBM>KeHMHM. BpiBox 3akoHa CTokca.
Binsaue nuamerpa TBEpAOU YaCTULBI HA CKOPOCTh OCAKICHUS.

Ounbrpanus. JBHXKyIIas cujia W CONPOTHUBIEHUE (QHIbTpAlMHU. YPaBHEHHE CKOPOCTH
¢unbTpanuu npu Ry, = const, t°C = const, p = const. YactHble cayyan GpuibTpanuu: Mox
atMoc(epHbIM  J1aBieHWEM; TIPU  [OBBILICHHOM  JaBIE€HUHW; TMOJ  BaKyyMOM.
WNuTencudukais CKopocTH GPrIbTpalMK B YACTHBIX CITyJasiX.

Pa3nenenue rereporeHHbIX CHCTEM B Moje HeHTpoOexHbIx cuil. LleHTpobexHas cuna u
dbaxrop pazaenenus. [IpuHimn neiicTBust HEHTpUGYTH GUIBTPYIOIIETO THTIA.

TennoBsie mporecchl. JIBuxkymias cujia U TPU SJIEMEHTApHBIX CIIoco0a pacnpoCcTpaHEHHs
teria. TersoBble OanaHchl. OCHOBHOE ypaBHeHUE Teruionepenaud. Ou3nyeckuil cMbICI
obmiero ko3 duuuenta rtemonepeaayn. Teruionepenaya depes3 IJIOCKYIO CTEHKY MpHU
IIOCTOSIHHOM TemrepaType oOOMX TeIuloHOcuTede. BbiBOA ypaBHEHUS, CBSA3YIOLIETO
kodppuiment «K» ¢ xoaddummenTamu «op», «op», «A». 3HadeHue «K» B 4YaCTHBIX
Cllydasx Teruionepeaauu, Korjaa: a) A >>ou; A >> ap; 6) A >> aq; A >> op; og >> ap.
HarpeBaromue areHTbl, UX TeIIO(pHU3MUECKUE CBOWMCTBA, MPEHMYIIECTBA W HEIOCTATKH.
Oxmnaxaaroniye areHThl, uX Terio(u3nuecKue CBOMCTBa, MPEUMYIIECTBA U HEJOCTATKU.
TennooOMEeHHUKH, WX THUIIBI, YCTPOWCTBO, MPEUMYyIECTBa W HemocTaTku. CrocoOsb
KOMITEHCAIIUM HEPAaBHOMEPHOTO paCHIMPEHUs TPYOHOTO M  MEXKTPYOHOTO MPOCTPAaHCTBA
KOXYXOTPYOHBIX TETJIOOOMEHHHUKOB.

Maccoobmennbie mporecchl, ux Buibl. [IpaBuno ¢a3 ['mb6ca. da3oBoe paBHOBecue u
JUHUM paBHOBecus. MatepuanbHblii OasiaHC M ypaBHEHHE paOouell JMHUM BEpXHEH U
HIOKHEW YacTW ammapaTa, paloTaromiero npu NpoTuBoToke (a3. JIBmwkymas cuna
MaccOOOMEHHBIX TTPOLIECCOB M HaIpaBJIeHUE TIEPEHOCca BelecTBa U3 ¢asbl B (hazy.
[Ieperonka xuukocreu, €€ cymHocTb. IIpocras meperosnka, omnpeneneHue. PaBHoBecue
Mexny ¢azamu. [leperonka OuHapHOI cMecH Ha IMarpaMMe: TeMIIepaTypa - COCTaB napa —
COCTaB - JKUJKOCTH U Ha JUarpaMme: COCTaB >KMJAKOCTH - cocTaB mnapa. Hegocratkm
MpocToi meperoHku. [leperonka moja BakyymMOM, C BOJSIHBIM IapOM, ¢ MHEPTHBIM Ta30M,
KaKWe yCIIOBUS IPU 3TOM MU3MEHSIOTCSI.

Pextuduxarus. CxoacTBa u pa3inuuusi ¢ IpOCTO nmeperoHKon.CylHOCTh PeKTU(DUKAINH.
[IpuHIMIManpHAS CXeMa YCTAaHOBKHU PEKTHU(UKALMU HEMpepbIBHOTO neicTBUS. OCHOBHBIE
MOTOKH, TEPMHUHOJIOTHS. MarepuanbHbIi OallaHC KOJOHHBI PEKTHU(PUKAIUA U BBIBOJ
ypaBHeHUs pabodell JHHUM YKPEIUISIOMEH ¢ HCYEPIBIBAIONICH YacTH KOJOHHBI
HenpepelBHOrO JeiictBus. Iloctpoenune palGouumx JMHUH Ha JAMarpaMMe «y-X» U
rpadUyecKuii METOJI HAXOXJICHHUE YHCIIa TEOPETHUYECKHUX TapejoK KOJIOHHBI. (diermMoBoe
yucino. Pacuer MuHUMaIbHOTO U pabodero GerMoBOTro YUCIa.

Komonna pexktudukanuu nmepuoandeckoro AeiHcTBUsS. PeXuMbl pabOThl KOJIOHHBIL: a) TIPH
MOCTOSIHHOM (PJIETMOBOM 4HcJie; 0) Mpy MOCTOSTHHOM COCTaBe JUCTHILIATA.
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21.

10.

VYCTpoWCTBO pa3iNMUHBIX TUIOB KOJOHH: HACaJO0YHBIX, TapeipdyaTblX (CHTYATOrO,

KOJIMAuyKOBOTO W KJjanmaHHoro tuma). llpenMyiiectBa M HENOCTAaTKU pa3IUYHBIX THUIIOB

KOJIOHH.
®U3NKO-XUMUYECKUE 3aKOHOMEPHOCTH B XMMHUYECKOW TeXHOJIOTHU. OCHOBHBIE IOKa3aTelu
XMMHMKO-TEXHOJIOTHYECKOr0 IpoLecca: CTENEeHb IPEBPALICHMS, CEJIEKTUBHOCTb, BBIXOJ
IIPOJYKTa Ha MPOMYLIEHHOE, Pa3ioXkeHHOe chIpbe. CBA3b MEXy HUMU. IIpon3BoaUTENLHOCTD
Y UHTCHCUBHOCTH. DOpMYJIMPOBKA OCHOBHOM 3a1a4ll XUMUYECKOU TEXHOJIOTHH.
PaBHOBecue B TEXHOJIOrMUECKHMX Ipoleccax. PaccMoTpeHue BIMSHUS YCIOBUN IPOBEACHUS
peakuuu Ha pPaBHOBECHME HAa KadyeCTBEHHOM YpOoBHE Ha ocHoBe npuHuumna Jle-Illarense.
PaccmoTpenue BiMsSHHSA YCIOBUM peakluMy HAa PaBHOBECHE Ha KOJUYECTBEHHOM YPOBHE.
Koncranra paBHoBecus. M3o06apa Baut-I'odda.
Kunetnka B XMMHYECKOW TEXHOJOTMU. YpaBHEHHE CKOpPOCcTH peakuuu. DaxrTopsl,
ONPEACIAIOIME CKOPOCTH TOMOI€HHO U TETEPOreHHO IPOTEKAomMX peakuuil. Poib
KOHLEHTPALlUl PEarcHTOB, TEMIIEPATypbl, JaBICHUs, OOHOBJICHHS IOBEPXHOCTH KOHTAKTa
pearupyromux ¢a3 U JIpyrux (U3MKO-XUMHUYECKUX (AaKTOPOB Ha TEYEHHE XHMMKO-
TEXHOJIOTMYECKOr0 npouecca. TeXHONIorn4eckrue pueMbl YCKOPEHUS PEaKIui.
Karanu3. Tunbl KOHTaKTHBIX peakTOpoB. OCHOBHBIE CTaJUU I'€TEPOTC€HHO- KATATUTHYECKHUX
npoueccoB. OCHOBHBIE IKCIUTyaTal[MOHHbIE TPEOOBAaHUS K KaTaau3aTopam.
Xumnueckue peaktopbl. Kiaccupukanus 1 xapakTepUCTHKa MPOMBILUIEHHBIX PEaKTOPOB U
OCHOBHBIE TpeOOBaHUS, NPEABABISEMbIE K HHUM. PEakTOpbl C pa3NuYHBIMH PEKUMaMH
JBYKCHMSI: PEAKTOP MEPUOAMYECKOrO0 M HEMPEPHIBHOTO NEHCTBHS, PEAKTOPBI HII€ATBHOIO
CMEILIEHUS U TIOJTHOTO BBITECHEHUS. PEaKTOpPbI C pa3IMuHbIM TEIJIOBBIM PEKUMOM.
Cxembl nponsBoacTBa. OnepanvoHHas U TEXHOJIOTMYECKAsk CXEMBbI IPOU3BOJICTBA, OTKPHITAst U
LUPKYJIALUOHHASI CXEMBI. Y CIIOBHbIE 0003HAUYEHHUS allllapaToOB U MAILUH.
3HayeHue a3oTa B kuBOW mpupone. [IpoGiembl ¢ukcaunu arMmocdepHOro azora: AyroBon
METOJl, LMaHaMUAHbI Meton. [losydeHune a3zora W KHCIOpPOAAa pa3ldeiCHHUEM BO3IyXa.
[TosydyeHne u 04MCTKa a30TOBOOPOAHON CMECH.
Teopernyeckne OCHOBBI CMHTE3a aMMHUaKa. TepMOXMMUYECKOE YPAaBHEHUE PEAKLUUA CHHTE3a
ammuaka. OCHOBHas 3aJadya XMMHUYECKOW TEXHOJIOTHH. TepMoauHaMHMKa Ha Ka4eCTBEHHOM
ypoBHe. [lpunnun Jle-Illarenve. TepmoauHamuka Ha KOJIMYECTBEHHOM YpoBHe. l300apa
Bant-Todpda. BrausHue temnepaTypbl, AaBIEHHs, YUCTOTHI a30TOBOJOPOJHOW CMeCH Ha
paBHoBecue. KuHeTuka, QopManbHOE YpaBHEHHE CKOPOCTHM pEaKIMM B OTCYTCTBHE
KaTajau3aTopa, CyMMapHBIA IOPSNOK MO peareHTaMm. VcTWHHAs KWHETHMKa B NPUCYTCTBUU
KaTajau3aTopa, MOpsIoK MO peareHTaMm. BbIOOp ycinoBui peakuuu HCXOAs U3 TpeOOoBaHUMN
TEPMOJMHAMHUKN U KMHETHKM U anmnapara i NpoBeneHus peakuuu. Cxema IMpou3BOICTBA.
BbIxos aMMHaka OT TEOPETUYECKH BO3MOKHOTO: oueMy oH oTiinyaercs oT 100% - Horo.
Bugapl a3oTHON KUCNOTHI, €€ mpuMeHeHHe. Pusndeckue M XuMH4yeckre cBoicTBa. CrocoObl
ITOJIy4E€HUSI KOHLIIEHTPUPOBAHHOM a30THOW KHMCIIOTHI.
[TepBas cragus mporecca MoxydeHus: pa30aBIeHHON a30THOM KUCIOTBI: OKUCIEHHE aMMHAaKa.
Pa3Hble HampaBieHHs NpPOTEKaHUS peakuuu, TepMoxumus. TepmonuHamuka.Kuneruka.
dopmalIbHOE YpaBHEHHE CKOPOCTH PEaKLMH, CyMMAapHBIA MOPAIOK IO peareHTam. VcTuHHas
KMHETHKa B NPUCYTCTBMM KaTajlu3aTopa, CyMMAapHbI MOpPSJOK MO peareHTaM. AHaiu3
HUCTUHHOTO KMHETHUYECKOro ypaBHeHMs. Peakrop okucnenus. Karaausatopsl. Tumn peakropa:
aanabaTHuecKuii — W30TEPMUYECKUN; BBITECHEHUS — CMEIICHUS; TEePUOIUIECCKUNA —
HEenpephIBHBIA. BTOpas craaus: OKHCIEHME OKHCH a30Ta 0 JBYOKHCH. TepMoaMHaMuka
kauecTBeHHO. CriocoObl cMeleHus] paBHOBecHs. TepMoIMHaMUKa OKUCIIEHHs OKHCH a30Ta 10
JBYOKHCH Ha KOJIMYECTBEHHOM YypoBHE. KHHeTHmka, MexaHM3M. AHaIU3 KHHETHYECKOIO
ypaBHeHud. [louemy npu cHmxenun temmneparypsl oT +10°C go -130°C ckopocTh peakiuun
MOBBIIIAETCS, a NpU CHWKEHHH TemmepaTypsl oT -130°C nmo -150°C ckopocTh peakuuu
noHmxkaetcsi? TpeTes cranus: abcopOIus NByokucH azoTta Bojou. [louemy npu armocheprom
naprneHun mnonyyaercs pazbaBienHas HNO3;? Cxema mnomydeHuss pa30aBiI€HHOW a30THOM
kucnoThl. [louemy cxema oTKpbITast, 6€3 pelupKyIaIun?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

®u3nyeckue U XMMHYECKHE CBOMCTBAa CepHOM KUCIOTHI. [loueMy ToBapHbIE copTa CEpHOM
KHCIIOTBI COZAEpXAaT OCHOBHOTO BemectBa 76,5%; 92,5%; 98,5%; HS04? Obnactu
IIPUMEHEHHsI CEPHOM KHUCIOTHl. BuIbpl ChIpbS MJI1 NMPOM3BOJCTBA CEPHOM KHUCIOTHI, HX
MIPEUMYIIECTBA U HEIOCTATKH.

Hutpo3Hnblii croco0® mMonydeHusi CepHOM KHUCIOTHL. YPaBHEHHsI pPEaKIuid. AIapaTypHOE
odopmiieHue.

KoHTakTHBIA croco0 MoJydeHHs] CepHOM KUCIOThI. OOXKHUT CEpHOro KojdeaaHa. Y paBHEHUS
peakiuu mo cragusm. Tepmoxumusi. Kuneruka. CriocoObl mHTeHCH pukary o6xura. Turb
neyeil oOkuMra, HMX TpeuMylnectBa U HegocTaTKu. OKHCICHHE JBYOKHCH CEpBI.
TepMoxuMuuyeckoe ypaBHEHHME peakluu. TepMOJMHAMMKAa KadecTBeHHO. lIpunmun Jle-
atenbe. TepMoanHaMuka KonyecTBeHHO. Kunetnka GopmanbHas, CyMMapHbIH TOPSIOK 110
pearentam. McTUHHAas KMHETHKAa B MPUCYTCTBUHM KaTajlnd3aTopa, CYMMAapHBIM MOPAJIOK IO
pearentam. CocraB Karaiu3aTopa. AHaJIW3 HCTUHHOIO KHHETUYECKOrO0 ypaBHEHMs. Tul
peakTopa OKHUCIEHUs: aauabaTUYeCKUil — W30TEPMUYECKUN; BBITECHEHUS — CMEIICHHUS;
HENpephIBHBIA — mepuoandeckuii. AbcopOuusi cepHoro anrugpuna 98,3%-Hoii cepHOi
kucnotoi. [logemy B kadecTBe aOCOpOCHTA HENB3sl UCTIOIB30BATh MEHEE KOHIICHTPUPOBAHHYIO
KHUCJIOTY Ui Bogy? Cxema Mpou3BOJICTBA.

OcHOBHBIE BUJIBI CBIPbS 11 HEPTEXUMHUUYECKOTO U OPTaHMYECKOTO0 CHHTE3a. XHMHUUYECKas
nepepaboTka TorumBa. ['asudukanus TtomnuBa. [uapupoBaHue (OXKMKEHHE) TBEPAOTO
TorunBa. KokcoBaHMe KaME@HHOTO yTJIsl.

[TepepaboTka HehTU. DIEMEHTHBIN U TPYNIIOBON XUMUUYECKUN cocTaB HeTei. DpakIMOHHBIHI
coctap Hedreit. IloaroroBka Hedtn Kk mepepaborke. IlepBuunas mnepepaboTka HeTH.
YcranoBka DJIOY-ABT. DkcrutyaTallioHHbIE CBOMCTBa He(TenpoaykToB. JleToHaIlMOHHAs
CTOMKOCTh, OKTAHOBOE YHCIIO.

TEOPETUYECKHME OCHOBBI MW TEXHOJIOI'MA TEPMHUYECKHUX I[MTPOLECCOB
I[NEPEPABOTKM HE®TAHOI'O CbIPbA. Tepmuueckuili KpekuHr HE(PTAHBIX (Qpakiuil.
Ha3nauenune, cblppe. XUMHUUECKHE OCHOBBI Ipolecca. Peakuuu OCHOBHBIX TpYIIII
YIJIEBOJIOPOJOB. MexaHu3M TepMUUYECKOTo KpekuHra napadunoB. Teopus Paiica Ha npumepe
KpekuHra H-Oytana. OCHOBHBIE MPOJIYKTHI TEPMHUYECKOro KpekuHra. OCHOBHAs armaparypa,
TEXHOJIOTHYECKasl CXeMa.

KokcoBanue HedrenpoaykToB. Tumbl YCTaHOBOK KOKCOBaHHWS, Ha3Hau€HUE. YCTaHOBKA
HETIPEPHIBHOTO KOHTAKTHOTO KOKCOBAHMSI.

OCHOBBI ITUPOJIN3a: HA3HAYEHHE IIPOLIECCa, ChIPhE, LIEJIEBbIE TPOIYKThI, OCHOBHBIE apaMeTPhl
mpotrecca.

Karanutnueckuil kpekuHr HedTaHbIX ¢pakiuil. Hasnauenue. Peakuuu OCHOBHBIX Tpymm
YTJIEBOJIOPOJIOB, TIEPBUYHBIE U BTOPUYHBIC peakiuu. VIOHHBI MEXaHW3M KaTaIUTUYECKOTO
kpekuHra. Kartanuzatopel. CbIpbe, OCHOBHBIE TNPOAYKThl KpeKuHra. biok peakTtop-
pereHeparop ¢ JBWKYIIMMCS MIAPUKOBBIM KAaTAIU3aTOPOM U C «KHUILIUM  CIIOEM)
KatanuszaTopa. [lpuHununuanpHas cxeMa KaTaIMTUYECKOrO0 KPEKHHra C «KHUILALIUM CIIOEM)
KatanuzaTopa. Berxos 6eH31MHAa aBTOMOOMJIHBHOTO, aBHAITMOHHOTO.

[Tpouieccyl nmeruapupoBaHuss U TuapupoBanus. JlerumnpupoBanue H-OytaHa. OCHOBHas U
no6ounbie peakuu. DopmMynupoBKka OCHOBHOW 3a7aud XUMHUYECKOW TEXHOJOTUU. AHAIU3
OCOOCHHOCTEH TEpMOJMHAMUKH pPEaKIMM HAa KAYeCTBEHHOM U KOJIMYECTBEHHOM YPOBHE.
Kunernka mpomecca. BwiOop peaktopa, mnpueMbl TOJIBOJA TEIUIa B 30HY PEaKIHH.
HeoOxomuMocTh TPHUMEHEHHS pPEAKIIMOHHOTO YCTPOMCTBA HEMPEPBIBHOTO ACHCTBHUS U
WCTIONB30BAaHUE TEXHUKUA  «KHUILIIEro CJIos»  Karamusaropa. Pabora peaknuoHHO-
perenepanronHoro Onoka. [IpoGmema pasneneHusi KOHTAaKTHOTO Tasa, BBIXOJAIIETO U3
peaktopa. CocTaBlI€HHE TEXHOJOTUYECKOM CXEMBbl NMPOU3BOJACTBA. OCHOBHBIE ITOKA3aTENH
rpoliecca: BbIXOJ Ha MPONYIIEHHOE U Pa3JI0KEHHOE CHIPBE.

HerunpupoBanue H-OyTHIICHA 10 AUBUHUIA. T€PMOXHUMHYECKOE ypaBHEHHE. TepMoIUHAMHKA
Ha Ka4eCTBEHHOM U KOIWYECTBEHHOM ypoBHe. KuneTwka. OCHOBHas W MOOOYHBIC PEaKIIHH,
CcrocoObl TOMaBlIeHUsT TOOOYHBIX peakiuid. CrocoObl YBETWYEHHUSI CKOPOCTH OCHOBHOM
peakimu. [Ipobnema pa3neneHuss KOHTAKTHOTO Tas3a, BBIXOJMIIETO U3  PEakTopa.

24



AnmnapatypHoe ogopmieHue mpouecca. TeXHONornyeckas cxema MpOU3BOJACTBA, OCHOBHBIE
IIOKAa3aTeIM MPOLIECCa: BBIXO Ha IPONYLIEHHOE U Pa3JI0KEHHOE ChIPHE.

22. JlerunpupoBanue nukinorekcasa. OCoOOEHHOCTH E€rHIPUPOBAHUS O-UIEHHBIX LIUKIAHOB, U UX
OTJIIMYHUE OT JeruapupoBaHus napapuHos. [louemy npu nMpoBeACHNN PEaKIMK B IPUCYTCTBUH
merauioB Ni, Pt B mpoaykrax peakiuu OTCYTCTBYIOT IHMKJIOI€KCEH W IHKJIOT€KCaIHeH:
TEPMOJIMHAMUYECKOE M KHHETHUYECKOe 00bscHEeHHE dpdexTa. MexaHu3M NeruApupoBaHHs Ha
Pt. IlpuMeHeHMe  NErMIPOTrEHU3ALMOHHOIO  KaTaju3a I[IECTUWICHHbIX [MKIOB B
MPOMBIIIJICHHOCTH U B TAOOpaTOPHOH MpaKTHKE.

23. TeopeTnueckue OCHOBBI KaranuTudeckoro pucdopmunra. Hasnauenue, celpp€ pupopMuHra.
IleneBble NOPOAYKTHI, HX XapakTepucTuka. XHMHM3M M TEpMOJAMHAMMKA IIpoliecca.
Karanusaropel pudopMuHra M MEXaHH3M MX KaTaJUTU4YecKoro JeictBus. OCHOBBI
yIipaBJieHUs nporeccoM. [IpoMbIliuIeHHBIE YCTAHOBKU KaTAIMTHYECKOTO pUuOopMUHTa

24.lonydyeHue NMBUHWIIA U3 3TWIOBOro cnupTta. llemodyka ocHOBHBIX npeBpameHuid. [ToGounsie
peakuuu. JluMuTHpyromas cTraaus OCHOBHOM LIENIOYKM IIpeBpauieHui. JleruapupoBaHue
cnupta. OCHOBHas 3ajjaya XUMTEXHOJOIMM. TepMOJMHAMUKA KAayeCTBEHHOIO Ha OCHOBE
npunnuna Jle-Illatense, konnuectBeHHoro. Kunernka nporecca, MyTd yBEJIUYEHUSI CKOPOCTH
npepateHus. Hackoinbko HEOOXOAMMO OYMIATh BO3BPATHBIM CHUPT OT BOJBI, IUITUIOBOIO
a¢upa U yKCYyCHOro anbjaeruaa. Boibop peaknumoHHoro ycrpoiicrBa. Cxema HpOM3BOACTBA.
IToka3zarenu nporecca.

25. Ilpouecchl OKHCICHUS. 3HAUYCHHE PEAKUUH OKUCIEHUS B OCHOBHOM OPraHMYECKOM CHHTE3E.
Peakuuu nosiHoro u HenosHoro okuciaeHus. Kinaccupukarus peakiuii HEMoJIHOTO OKUCIEHUS.

26. [Tomyuenue ¢eHoma KyMONbHBIM MeTojoM. OKHCIeHHEe KyMoyia. MeXaHu3M peakIuu.
ABTOOKHUCIIEHUE, UTHULIMUPOBaHHOEe okucieHue. Kuneruka nponecca. CrocoObl yBEIHUYSHUS
CKOpOCTH peakiuu. TpeboBaHus K uMcToTe Kymoja. Tun annapara Jiisl IPOBEIEHUS peakluu
okHcieHus Kymousa. KucnoTHoe paciierieHue ruiponepekucu KyMosa, MeXaHu3M, KUHeTHKa
peakuuu. PeakuuoHHOE yCTpOHCTBO, CHOCOO OTBOJA TEIUIA M3 30HBl  PEaKLUU.
TexHonoruueckass cxema IIOJy4yeHHMsI aleToHa M (eHoslla KyMOJIBHBIM — CIIOCOOOM.
[IpeumymiecTBa momydeHus: (peHoJa KyMOJBHBIM METOJIOM IO CPaBHEHHIO C CYIb(OHATHBIM
MeToa0M. CriocoOb! OTy4eHus: PeHosIa U UX HEJJOCTATKH.

27.Ilpoueccsl ATepuUKAIMK, TUAPOIU3a, THUApATalUuH, Aeruapartauuu. [Ipsmas ruzpparamus
stuneHa. Tepmoxumus. TepMoauHaAMUKa Kau€CTBEHHO, KOJIMYECTBEHHO. BhIpa3uTh MOJbHbIE
JI0JI MCXOJHBIX PEAareHTOB U MPOJYKThI PEAKIIUU Yepe3 OJHO HEU3BECTHOE X, M CBA3ATH Xp C
naBieHueM B cucteMe. KuHetnka M MexaHus3M peakiuu. CrocoObl YBEIMYEHHS CKOPOCTH
peakuuu anmnapaTypHoe odopmiieHune peakuuu. llpuHuunuanbHas cxema ITPOU3BOJICTBA.
Otnuune B cocTaBe TEXHUUECKOro chupra M cnupTa pektudukata. CrocoObl OYUCTKH
TexHU4Yeckoro cnupra. CpaBHEHHE METOJIOB MPSMOI U CEPHOKHMCIOTHOM THApaTallu 3TUJICHA.

28. CuHTe3pl W3 OKHCHM Yyrjiepoja MW Bojopoja. HampaeneHus peakiuu, TpOMBIIIIEHHOE
npumeHenne. CuHTe3 MeraHosna. Tepmoxumus. TepMmMoauHamuKa KadyeCTBEHHO U
KoiauuecTBeHHO. Kunetnka. @opmallbHOE ypaBHEHUE CKOPOCTH PEAKLUH, CYMMapHbIN
MOPSAJIOK 10 peareHTaM. VIcTuHHasg KMHETUKa B MPUCYTCTBUU KaTanuszaTtopa. Jlumutupyromas
cragus npouecca. [lyTu yBenndeHus CKOpOCTH peakiuu. BbIOOp peakMOHHOro ycTpoiicTBa
U1 TIpoBesieHus peakiuu. CxeMa npou3BoACTBa. BbIXo MeTaHoIIa Ha pa3ioKEHHOE ChIPhE.

Kpurepuu ouenku (B 6annax):

- 25-30 6ayT0B BBICTABIISIETCS CTYNIEHTY, €CITH CTYACHT JaJjl IMOJIHbIC, pAa3BEPHYTHIE OTBETHI HA
BCE TEOPETHUECKUE BOIPOCH! OMiIeTa, MPOJeMOHCTPUPOBAIl 3HaHHE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX DJIEMEHTOB, YMEHHE MIPUMEHSATH TEOPETUIECKNE 3HAHUS TIPU BBITOJTHEHUN
NpakTUYecKux 3a1anuil. CTyaeHT 6e3 3aTpyJHEeHUI OTBETHII Ha BCE JIOTIOJIHUTEIIbHBIE BOTIPOCHI.
[IpakTrueckas 9acTh pabOTHI BHITIOJIHEHA MOJTHOCTHIO 0€3 HETOYHOCTEH U OMHNOOK;

- 17-24 6anioB BBICTABISIETCS CTYIEHTY, €CIH CTYACHT PACKPBUI B OCHOBHOM T€OPETHUECKUE
BOTIPOCHI, OJTHAKO JOIYIIIEHBl HETOYHOCTH B ONPEIeTICHUN OCHOBHBIX NOHATHH. [Ipn oTBeTe Ha
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JOTOJTHUTEIBHBIE BOIPOCHI IOMYIIEHBI HEOObIIME HETOYHOCTH. [IpH BBIIOTHEHUH TPAKTHYECKON
gacTu pabOTHI AOMYIIEHBI HECYIECTBEHHBIC OINOKY;

- 10-16 6anioB BBICTABIISIETCS CTYJICHTY, €CIIM TIPH OTBETE HA TEOPETHUECKUE BOTIPOCHI
CTY/IGHTOM JIONYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHMH OCHOBHBIX MTOHSTHH.
Jloruka ¥ OJTHOTA OTBETA CTPAIAIOT 3aMETHBIMU U3bsTHAMU. 3aMETHBI IPOOEIIbI B 3HAHUU OCHOBHBIX
MeTon0B. TeopeTrnueckue BOIPOCH! B LIETIOM H3JI0KEHBI JJOCTATOYHO, HO C MPOIYCKaMH MaTepHara.
HmeroTcst MpUHIMTIIHATIBHBIE OMIMOKH B JIOTHKE IIOCTPOCHUS OTBETa Ha BONpoc. CTYIEHT HE PEeIIn
3aJjauy WIKA IPU PEUICHNUH JTOMYIIEHbI TPyObIe OIHOKH;

- 1-10 GatoB BBICTABISIETCS CTYACHTY, €CIIM OTBET Ha TEOPETUYECKUE BOITPOCHI
CBHJIETEIILCTBYET O HEIOHMMAHUH U KpailHe HeTIOJIHOM 3HaHUM OCHOBHBIX MOHATUN M METO/IOB.
OOHapyXHBaeTCsl OTCYTCTBHE HABBIKOB IIPUMECHEHUS TEOPETHUECKUX 3HAHHUM MTPH BBIMIOJIHEHHH
NpaKTUYeCKHX 3a1aHuil. CTy[IeHT HEe CMOT OTBETUTh HU Ha OJIMH JIOTOJIHUTEIBHBINA BOIIPOC.

Bomnpocsl Kk jonyckam K JJa00paTopHbIM padoTam
JlaGopaTtopHnas padora Nel «I'pamyrpoBka peoMeTpar

1. 'mapasnuka. I'mapocratuka. [lousarue naBnenus. [Ipunnun cratuku. {uddepennnanbabie
ypaBHEHHUs paBHOBECHsI Dilliepa Ha OCHOBE IPUHLIMIA CTaTUKU. OCHOBHOE YpaBHEHUE THIPOCTATHKH,
(bu3nYecKuil CMBICT BXOASIIUX B HETO BEJTMYHH.

2. 3axoH [lackans. [lpunnun coobmaronuxcs cocynos. [Ipumenenne 3akona [lackans u
CJIEJICTBHS U3 HETO: MAaHOMETPBI, IbE30METPbI, BOAOMEpHBIE cTE€KIA. ['maponpeccsl.

3. 'mpponunamuka. [IoHATUS pacxoj U CKOPOCTh ABMKEHUS KHUIAKOCTH, UX Pa3MEPHOCTbD.
Juddepennnanbabie ypaBHEHUS ABIKEeHUA Diinepa. BeiBo 3akoHa bepHyiin Ha OcHOBE
MHTETpUPOBaHUs MU PEepeHINATBFHBIX YPaBHEHHUN ABIKEHUS Ditnepa. Ou3ndeckuid CMBICI
BXOJSIIMX B ypaBHeHUE bepHyinu BennunH. YpaBHEHUE CIUIOUTHOCTH CTpyU. Y paBHeHHe bepHyriu
JUISL pEaJIbHBIX JKUJKOCTEH.

5. PexxuMBbl IBUAKEHUS KUAKOCTH U KpuTepuil PeliHonbaca. JlamuHapHOe NBUKEHHUE KUJIKOCTH.
Bripakenne cKopoCcTH JF000T0 CaMONIPOU3BOIBHOTO MPOIECCa U €r0 MPUMEHEHHE /IS pacueTa
CKOPOCTH JBHKE€HHSI OTICIBHBIX CJIIOEB KUAKOCTU. PacnpeneneHre CKOpoCTe Mo CEYEHUO NOTOKA
IIpy JJaMUHapHOM JiBWKeHuU. ['paduk pacnpenenenus ckopocTeil MoToKa Npy JaMUHAPHOM U
TypOYJIEHTHOM JIBUKEHHH, CPE/IHSASL CKOPOCTh MOTOKA.

6. I3MepeHne ckopocTH ABMXKEHHUS MTOTOKA U PACX0]1a )KUJIKOCTH C TIOMOIIBIO
THJIpOAMHAMHUYECKUX TpyO. BpIBOA ypaBHEHMS /U1 pacueTa MaKCHUMAJIbHOM U CpeHel CKOpOCTH
noToka. IIpenmyiecTsa U HEIOCTATKM ITOTO METOJIA ONPEIEIEHUS CKOPOCTH IOTOKA.

7. Tumel cyxaroImux ycTpoUcTB: MepHas quadparma, comio, Tpyda Benrypu. Onpenenenue
Haropa /10 ¥ 1ocJje CyKalolllero ycTporucTBa ¢ NoMoIbio tudmanomerpa. OnpezeneHue CKOpocTH
MIOTOKA C MOMOILBIO MepHOU Auadparmbl. BeiBoa ypaBHEHMS /Ui pacyeTa MAKCUMaIbHON CKOPOCTH
IIOTOKA, CPEIHSAS CKOPOCTh ABMXKEeHUs. [[pernmyinecTBa 1 HEIOCTATKN OTAEIBHBIX CYKarOIUX
YCTPOMCTB.

8. Porametp — mpu0Op ¢ MOCTOSTHHBIM TI€pera oM AaBieHus. [[puHImm neiicTBust poraMeTpa,
CWJIBL, ACMCTBYIOLIUE HA MOILIABOK, YCIOBHE paBHOBeCHs. MI3Mepenue pacxoaa »KUAKOCTH WK ra3a ¢
ITIOMOIIBIO pOoTaMeTpa. BiusHue pacxoza )KMIKOCTH Ha Iepenaj JTMHAMUYECKOro Haropa B
poramerpe.

JlaGopatopHas padota Ne 2 «TenoBble MPOLECCHI»

1. TemnooOmeH. JIBrkymas cuia TernoooMeHa. TemmnepaTypHblii rpaaueHT. TemnnoBbie
OanaHChl.

2. OcHOBHOE ypaBHeHHUE Teronepenadn. Puzndeckuii cMbIci ob1ero kodpduimenra
teronepenaun. Koaddunuent remnoornaun. Temnonepenaya yepes MIOCKYI0 METAIUIMYECKYIO
CTEHKY IIPU IIOCTOSIHHOM TEMIIEPATYPE TEIUIOHOCUTENIEH. BBIBO ypaBHEHMS, CBA3YIOLLETO
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kod(urment Teronepenaaun K ¢ koagdunmuentraMu TeIiooTIauu oy, 0. 3HaYeHHE K03 P UIIMEeHTA
B YACTHBIX CIyYasX TEIUIONEepenaun, Koraa: a) A >>ou; A >> ap; 0) A >> oy; A >> o) o >> .
Cpennuii TeMnepaTypHbIi Harlop Ipy NPsIMOTOKE U IIPOTUBOTOKE.

3. Tpu a51eMeHTapHBIX cr1oco0a pacpOCTpaHEHUs TeIjIa: TEIUIONPOBOIHOCT, KOHBEKITHS,
TEIJIOBOE M3TYYCHHUE.

4. HarpeBaromue 1 OXJIOKIAIONINE areHThI, X TeIIOGU3NYECKUE CBOMCTBA, IPEUMYIIECTBA U
HEJIOCTATKU.

5. Tena000OMEHHUKH, UX THUIIBI, YCTPOHCTBO, IPEUMYIIECTBA U HeoCcTaTKU. CriocoOb!
KOMITEHCAITMM HEPAaBHOMEPHOTO PACIIUPEHHS TPYOHOTO U MEXTPYOHOTO MPOCTPAHCTBA
TEIMJI000MEHHUKOB.

JlaGopaTtopnas padora Ne 3: Onpenenenue 3¢ HEKTUBHOCTH PaOOTHI KOJIOHHBI PEKTH(MUKAITHH
MEPUOINYECKOTO NEUCTBUS

1. [Teperonka >xuakocteit. [Ipoctas neperonka, onpeneneHue. [leperonka OuHapHO cMecH Ha
auarpamme: «TeMIeparypa - COCTaB I1apa — COCTaB — )KUJIKOCTH» U Ha JUarpaMMe: «COCTaB KUIKOCTH
- coctaB napa». PaBHoBecue mexy dhasamu. Hegocratku mpocroii neperonku. Ileperonka moa
BaKyyMOM, C BOJSIHBIM [1apOM, C HHEPTHBIM Ia30M, KaKUe YCJIOBHUS IIPH 3TOM U3MEHSIOTCS.

2. Pextuduxanmus, e€ cymHocts. CX0/ICTBA U pa3Nu4Msl C IPOCTOM MEPETOHKOM.
[IpuHnunuansHas cxeMa yCTaHOBKH PEKTU(DHUKAIIMN HETIPEPHIBHOTO ICUCTBUSI.

3. MarepuanbHblii 6amaHC KOJIOHHBI peKTU(UKAIIMK U BHIBOJI ypaBHEHUS pabouel JIMHUN
YKPEIUIAOIIEN U HCUepIIbIBAIOIIEH YacTH KOJIOHHBI HENpepbIBHOTO AelicTBUd. [locTpoenue pabounx
JIMHUW Ha JUarpaMMe «y-X» 1 HaXO0XJICHHE YNCIIa TEOPETUUECKUX TapesIOK KOJJOHHBI.

4. ®nermoBoe uncio. Pacyer MuUHMMaNbHOTO M paboyero (hJerMoBOro 4ncia.

5. Kononna pektuduxaiuy nepuoguaeckoro neicTpus. PesxxumMbl paboThl KOJIOHHBI: a) IpU
MIOCTOSTHHOM (pI1erMOBOM umciie; 0) Mpu MOCTOSHHOM COCTaBE JUCTUILIATA.

6. YCTpPOICTBO pa3IMYHBIX TUIIOB KOJIOHH: HACAIOUHBIX, TApeIb4aThIX (CUTYATOrO,
KOJIMauYKOBOT'0 M KJIaraHHOTro Tuma). [IpeumyniecTBa 1 HEQOCTaTKU Pa3IMYHBIX THUIIOB KOJIOHH.

7. OCHOBBI peKTH(PHUKAIIUN MHOTOKOMIIOHEHTHBIX CMECEH.

8. YcTpoiicTBO J1abopaTOpHOM HACATOYHON KOJIOHHBI. BBIBO/T KOJIOHHBI HA PEXKUM
3axJ1€0bIBaHMS, Ha Pa0OUU PEKUM U PEKUM OTBOJA JUCTHIUIATA.

JlaGopatopHas pabota Ne 4
«'uaponus aTrareTaTa»

=

OO61as xapakTepuCTHKa peakuuid ATepuuKaluy U THIPOIN3A.

2. Tepmoxumus. TepmoauHaMuka. BinsiHue cTpoeHHs COUpTa U KUCIOTHl HA KOHCTAHTY
paBHOBECHS.

Kuneruka n xaranus. BinsHue cTpoeHus ciupTa U KMCJIOTHI HA KOHCTAHTY CKOPOCTH PEaKLUH.
[IpumMeHeHue CI0KHBIX YPUPOB.

PeaxTopa /U1 npoBeieHUs peakuii 3TepupuKay NepuoIM4eckoro U HempepbIBHOTO
JICHCTBHSI.

6. IlpuHuMnMaIbHAsE TEXHOJOTHYECKAsi CXeMa YCTaHOBKH MOTYYEHHs dTUIIaleTara
sTepudUKaIed YKCYCHON KUCIOThI 3TaHOJIOM.

o w

JlaGopaTtopnast pabota Ne 5
«Karanurnyeckuit KpeKUHT HEPTAHBIX PpaKiuii»

1. Tepmuueckuil KpekuHTr HePTSIHBIX ppakuuii. Haznauenue mporecca, cblpb€. XUMHUUECKHE
OCHOBBI IIpoliecca. Peakiium 0OCHOBHBIX TPYIII YIVIEBOAOPOI0B. MeXaHU3M TEPMUYECKOTO
KkpekuHra napapunoB. Teopus Paiica Ha mpumepe kpeknHra H-OyraHa. TeopeTudeckuii coctaB
MIPOAYKTOB KpEKMHTa H-OyTaHa. AnmapaTtypHoe opopMIIeHHEe, TEXHOJIOTHUECKas CXeMa
TEPMHUYECKOTI0 KPEKUHTa, OCHOBHBIE MPOIYKTHI U UX CBOMCTBA.
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2. KokcoBanue HedTsAHBIX ocTaTKOB. HazHaueHnwue mporecca, ChIphE. TUTBI YCTaHOBOK
KOKCOBAHHUSI HEPTSHBIX OCTaTKOB. CXeMa YCTaHOBKU HEMPEPHIBHOI'O KOHTAKTHOT'O
KOKCOBaHHUS.

3. OCHOBBI IMPOJIM3a: HA3HAUYEHHUE MPOLIECCa, CHIPHE, IETEBBIC MPOTYKTHI, OCHOBHBIE ITApaMETPhI
npotrecca.

4. Karanutuyeckuii KpekUHT He(THBIX Qpakiuii. Haznauenue nporecca, ceipbE. Peakiu

OCHOBHBIX TPYIII yIIeBOI0poaA0B. [lepBUuHbIE U BTOPUYHBIC peaKIIMH, UX BIUSHUE HA COCTAB

IIPOJYKTOB KPEKHUHIA.

WonHHbIN MEXaHN3M KaTaTUTHUECKOTro KpekuHra. Karaau3aTops..

6. bnok peakTop-pereHepaTop ¢ ABHKYIIMMCS IIaPUKOBBIM KaTalu3aTopoM. biIok peakrop-
pereHeparop ¢ «KUISIIUM CI0eM» KaTallu3aTopa, MPEUMYIEeCTBa «KHUIISIIETO CI0s Mepe
LIApUKOBBIM KaTaJln3aTOpOM.

7. llpuHuunuanbHas cxema KaTaluTHYeCKOr0 KPEKHUHTa ¢ «KUISIIUM cioeM». OCHOBHBIE
MPOAYKTHI KPEKHHTa, BEIXO/I OCH3MHA aBTOMOOHIBHOTO, aBHALIMOHHOTO.

o

Jlaboparopnas pabota Ne 6
«[Tporecchl TUAPUPOBAHKS U ICTHAPUPOBAHHS.
JernapupoBaHue [UKIOTEKCAHA»

1. JleruapupoBanue H-Oyrana. OCHOBHas U MOOOYHBIE peakiuu. @opMyIUpOBKa OCHOBHOM 3a1a4ul
XMUMUYECKOH TEXHOJIOTHH.

2. AHanm3 0COOCHHOCTEH TePMOANHAMUKH PEAKIIMH HAa KAUECTBEHHOM U KOJIMYECTBEHHOM YPOBHE.

3. Kuneruka nporecca.

4. Bp160p peakTopa, MpUEeMBI MTOABOA TEIUIA B 30HY peakinuu. [I[puHimnuanpHas cxema
IIPOMBIIIJICHHON YCTaHOBKH.

5. JerunpupoBanue 0yrena — 1 go 6yraauena — 1,3. OcHoBHast u modouHble peakuuu. Oco0eHHOCTH
TEPMOJIMHAMMKH Ha KAUECTBEHHOM U KOJINYECTBEHHOM YPOBHE.

6. Kunermka nporecca.

7. Bp16op peakTopa, poib BOISHOIO Mapa B MOJJEPKaHUU BBICOKON aKTMBHOCTH KaTaJln3aTopa.

Perenepanus karanmsaropa.

[TpuHIMNMAaIbHAS CXeMa MPOMBIIIIEHHOW YCTaHOBKH.

9. OcoOeHHOCTH AeTHAPUPOBAHUS ITUKIOTEKCAaHA 110 CPABHEHUIO C JIETHIPUPOBAHHEM
anu(paTHYECKUX YIrIIeBO10po10B. Vcnoabp30BaHue 3TOM peakiuu B 1JaOOpaTOPUH U B
MIPOMBIIIJICHHOCTH.

©

Kpurtepuu onenku (B 6a/iax):

- 3 GaJju1a BBICTABJISIETCS CTY/IEHTY, €CIIM CTYJIEHT Jall TIOJIHbIE, Pa3BepHYThIe OTBETHI Ha BCE
TEOPETUYECKHE BOIIPOCHI, IPOJIEMOHCTPUPOBAI 3HaHHE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIeMeHTOB. CTy/ieHT 03 3aTpyIHEHHI OTBETUII Ha BCE JONOIHUTEIbHbIE
BoIpockl. [IpakTuyeckas yacTh pabOThI BHIMOIHEHA MTOJHOCTHIO 0€3 HETOUYHOCTEH U OITHOOK;

- 2 eclly IpY OTBETE Ha TEOPETUYECKUE BOIIPOCH! CTYAEHTOM JOMYIIEHO HECKOIBKO
HECYIIECTBEHHBIX OIIMOOK B TOJJKOBAaHUU OCHOBHBIX MOHATUH. JIOTMKa 1 IOJHOTA OTBETA CTPAJAOT
3aMEeTHBIMH U3bSHAMH. 3aMEeTHBI TPOOEIIbl B 3HAHUU OCHOBHBIX METOJI0B. TeopeTuueckre BOIpoCk! B
1[EJIOM U3JI0’KEHBI JOCTaTOYHO, HO € MIPOITycKaMH MatepHaia. MIMeroTcss HenpUHUIUITHAIbHbIE OLTHOKI
B JIOTHMKE IIOCTPOEHHUSI OTBETA Ha BOIIPOC.

-1 Ganna BbICTaBNISETCS CTYJIEHTY, €CIIM IPU OTBETE HAa TEOPETHUECKHUE BOIPOCHI CTYIEHTOM
JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUHM OCHOBHBIX MOHATHH. JIoruka u moaHoTa
OTBETa CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI ITPOOEIIbI B 3HAHUM OCHOBHBIX METO/IOB.
Teopernueckne BONpOCH! B LEIOM H3JI0KEHBI JOCTATOYHO, HO € IIPOITycKaMu Marepuaina. Mimerorcs
MPUHLMITHATIbHBIE OLIMOKY B JIOTHKE MMOCTPOESHHS OTBETa HAa BOIIPOC.
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- 0 OassI0B BBICTABIISIETCS CTYACHTY, €CJIM OTBET Ha TEOPETUYECKUE BOIPOCH CBUACTEILCTBYET O
HEMOHUMAHUHU U TIOJTHOM HE3HAHWU OCHOBHBIX TIOHATUN U MeToA0B. OOHAPYKUBAETCS OTCYTCTBHE
HABBIKOB MPUMEHEHUS TEOPETUYECKUX 3HAHUM MTPH BBIITOJHEHUH MPAKTUYECKUX 3a/1aHuM.

TpeGoBanus k opopMIIeHHIO 0TUYETA 0 J1aOOpaTOPHON padoTe
JlaGopatopHas paboTa 10JKHA COCTOATh U3 CIEAYIOIUX IJIaB:
THUTYIBHBIA JIUCT.
Onucanue ey paboThI.
[IpenocraBiieHre KPaTKUX TEOPETUIECKUX CBEICHUM.
Onucanue TEXHUYECKOIO OCHAILICHHSI U METOAUKH IIPOBE/ICHUS SKCIIEPUMEHTA.
[Tonmy4yeHnHble B X07i€ TPOBEACHUS KCIIEPHUMEHTA PE3yIbTATHI.
AHanu3 JaHHBIX, TOJYYEHHBIX B X0/1€ IIPOBEJICHHSI SKCIIEPUMEHTA.
[TonBenenue UToros, HopMyIUpOBKa BHIBOIOB

NogakowhpE

Kpurepuu ouenku (B 6anax)

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

- 1 GaJyu1 BBICTABISICTCS CTYACHTY, €CIIM CTYICHT JIOIMYCTHII OIIMOKU B 0()OPMIICHUH OTUETA O
nabopaTopHO# paboTe U B pacuérax;

- 2 GaJu1a BBICTABJISICTCSl CTY/ICHTY, €CIIH CTYJIEHT O(OPMIUT OTYET 110 OPME U HE JOMYIICHO
oLIMOOK B pacuérax U COIEPKaHUH;

Ilpumepovt mecmoswvix 3a0anuii

TecToBbI€ 3a1aHUS TIO TUCUUIUIMHE « XUMUYECKAst TEXHOIOTUS»
HanpasieHue 04.03.01 - Xumus

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

AF

lim(
29. B ruapaBiuke mpeaes OTHOMICHHS AS
a) TUJIPOCTAaTUYECKUM JaBJIEHUEM B TOUKE;

0) cuJ0# TUIPOCTATUYECKOTO JIABJICHNUS,
B) JIBUKYILEH CUIION THAPOMEXaHUUYECKUX MPOIIECCOB;
T') CUJIOHN TSIKECTH.

jan/I AS —0 Ha3bIBaeTCA

P
z+— = const
30. B 0CHOBHOM ypaBHEHHUH THAPOCTATUKHI v CHUMBOJIIOM Z 0003HaUYaeTCs:
a) IMHAMHUYECKOE JIaBJICHHE,
0) TMHAMHYECKUIA HaTop,
B) Ib€30METPUUECKOE JaBICHUE,
T') Ibe30MEeTPUUECKUN HATIOoP,
1) HUBEJIMPHBIN HAMop

3. Beixom mpoaykra — 3T0...

a) OTHOILLIEHHUE PEAJIbHO MOJIYyYEHHOI0 KOJIMYECTBA IPOAYKTAa K MAKCUMAJIbHO BO3MOXXHOMY €T0
KOJIMYCCTBY, KOTOPOEC MOI'JIO OBl OBITH IMOJIYYCHO ITPU AaHHBIX YCIOBUAX OCYHICCTBIICHUA XUMHUYECKOH
peakuuu;

0) 07151 UICXOAHOI0 peareHTa, UCIOJIb30BaHHOTO Ha XMMHUYECKYIO PEAKIIHIO;

B) OTHOILIEHNE KOJINYECTBA UCXOIHOTO PEAreHTa, pacXoyeMOro Ha LIEJIEBYIO PEaKIIHI0, K
o011ieMy KOJIMYECTBY UCXOJHOTO peareHTa, Mouie/IIero Ha Bce peakiuu (1 LeJIeBYI0 U TOOOUYHBIE);

I') KOJINYECTBO MPOYKTA, OJIyYeHHOE B €JMHUILY BPEMEHHU.
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Kpurepun ouenku (B 0aj/1ax) TecToB

- 0 6ayIIOB BBICTABIIIECTCS CTYIEHTY, €CIIM KOJIMYECTBO MPABMIbHBIX 0TBETOB 0 %;

- 3 GaJia BBICTABIISETCS CTYICHTY, €CJIM KOJIMYECTBO MPABUIBLHBIX OTBETOB 30 %;

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

- 10 GanoB BBICTABISACTCA CTYACHTY, €CIIM KOJMYECTBO NPaBUIbHBIX 0TBETOB 60 %;

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

4.3. PeiTHHI-ILIaH TUCHUILINHBI
(Mpu HEOOXOAUMOCTH)
PeiTuHr—1an AMCUMILIMHBI IPEICTABIICH B MPUJIOKEHUH 2.

5. YueOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE o0ecnieYeHne T CIUIIIMHbI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAMMOM ISt
OCBOEHHS THCIMILIMHBI
OcHoBHas nUTEepaTypa:
bazynoBa, Mapuna BuktopoBHa. Xumuueckass TexHojorus: y4de0. mocobue / M. B. basyHosa;

bamkupckuidi  rocynapCTBEHHBIH  YHHBEPCHUTET. —  VYa: PULl  bamlVy,  2009-.
Y. 2 : Ou3UK0-XMMHUUYECKHE 3aKOHOMEPHOCTH B XUMHMUYECKOW TEXHOJIOTHH [DJIEKTPOHHBIN pecypc],
2012. — DNEeKTPOH. Bepcus ney. myOIMKaIIH.

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

basynoBa, Mapuna BukTtopoBHa. Xumuueckas TexHonorus: yued. mocobme / M. B. basyHosa;
Bamkupckuii rocynapctBeHHbd yHUBepcuteT. — Ya: PULl bamlV, 2009-Y. 3 : Baxueiimue
Mpou3BoJIcTBa [DnekrpoHHblii pecypc], 2013. — DnekTpoH. Bepcus med. MyOIMKauu. ——
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHUYECKOH TeXHOJOrMM : [y4eO. Juis XHMM.-TeXHOJI. crel. By3os] / mox pex. W. IL
Myxnenosa .— / U3x. 4-e, mepepab. u norn. — M. : Beicmas mkomna, 1991 .— 463 c. (58 7k3)
basynoBa, Mapuna BukropoBHa. Xumuueckas TexHonorus : yue6. mocobue / M. B. basynona ;
baml'V .— V¢a : PULl baml'yY, 2009-.4. 1: IIpomeccs u anmapaTsl XMMAYECKOH TEXHOJIOTHH .—
2009 .— 96 c. (71 3x3)

JonotHUTE/ILHAS JIUTEpPaTypa:
OCHOBBI XMMHMYECKOW TEXHOJOTUM : [y4ueOd. Uil XHUM.-TeXHOJ. crel. By3oB| / mox pex. W. IL
MyxneHoBa .— / U31. 4-e, mepepab. u jon. — M. : Beicmas mkona, 1991 .— 463 c. (58 3k3)
2. [Ipumepsl 1 3a1a4n 110 TeruioMaccooOMeny: yueOnuk / mon pen. B. C. Jlorunosa - CII6.: JlaHb,
2011 - 256 c.

IMepeyens MeTOANMYECKUX YKA3AHUI V1A CAMOCTOSITE/IbHON PadOThI CTY1€eHTOB
1) MeTtoaudeckue yka3aHHs MO BBIIOJHEHHIO JIAOOPAaTOPHBIX paboT mo Kypcy «OOmmas XxuMuyeckas
TexHoJorus, 4.1»: «MaccooOMeHHbIE TpoliecChl: abcopOLUs»
2) Metonuyeckue yka3aHUs MO BBITIOJHEHHIO JIAOOPATOPHBIX paboT Mo Kypcy «OO0mas XxuMudeckas
TexHoyorus»: «Boaa B xumudeckoi mpoMeitiuieHHOCTH» (2005 1.).
3) Metoanueckue ykazaHus Mo kKypcy «OOmass xumuyeckas TexHonorus»: «OCHOBHas 3ajada
xuMudeckon Texaomorun» (2005 r.)
4) Metoanueckue ykazaHus mo kypcy «OOmas Xxumudeckass TeXHONOTHs»: «ChIpbE B XUMHUUYECKOM
texHosorum» (2006 r.)
5) Meroauueckue ykazaHus M0 Kypcy «OOmas XuMHuYecKas TEXHOIOTUs»: «JlabopaTopHbIii
MPAKTUKYM I10 00IIIel XUMUIECKON TEXHOJIOTHUHU: COACp)KaHUEe U TOPSIOK mpoBeaeHus.» (2006 r.)
6) Meronuueckue ykazaHus Mo Kypcy «OOmas xuMmudeckas TexHoiorus, 4.1»: «MaccooOMeHHbIe
nporecchl: pektudukanus.» (2007 .)
7) 8) Meroauueckue ykazaHus 1mo kypcy «OOmas xumudeckas TexHoiorus, 4.1»: «['pagyupoBka
peometpa» (2007 r.).
9) Meroauueckue ykazanus Mo Kypcy «OOmasi xumudeckas TexHoiorus, 4.1»:  «TemmoBsie
mporecce» (2007 1.).
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12) I'mpnponrHaMuKa peaibHBIX )KHAKOCTEH» (yueOHO-MEeToIn4YecKast pa3padoTKa) Ypa: PUO
bamlVy. 2007.

13) Hed1b. OcHOBBI IEpBUYHOM HeTenepepadoTku (yueOHO-MeTon4Yeckas paspadorka) Y da:
PUI] bamry, 2009

14) Karanutnueckuii pudopmuHr. (yaeOHo-MeToauueckas paspadorka) Yda: PUL] bamry, 2011

15) IlpousBoactBo Oyraamena-1, 3 karanutudeckuM pacuieruienueM 3tanona (mo C.B. JleGeneBy)
(yuebHO-MeTOaMYECKas paspadorka) ¥Yda: PULL bamry, 2011

Cnucok cokpameHui
JIk — nexuuu, JI6 — mabopatopusie 3anstus, Cp — camocTosiTeNibHas paboTa cTyaeHToB, Kir -
KOJJIOKBHYM
5.2. llepeuens pecypcoB HH(POPMAIHOHHO-TETIeKOMMYHUKANIMOHHOH ceTn « UHTEpHET» U
NMPOrpPaMMHOI0 o0ecnevdeHusl, He0OXOTUMBIX /115l OCBOECHHS U CIUIJIHHBI
1. DnextponHas 6ubnmoreunas cucrema «2b bamlYy - https://elib.bashedu.ru/
2. DnekTpoHHas OuONMHMOTEYHass cUCTeMa «YHUBEPCUTETCKass OWONMOTEeKa  OHJAWH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHAs CHCTEMa u3aaTeabcTBa «Jlanpy» - hitps://e.lanbook.com/
4. DnexTpoHHBIH KaTamor bubmmoreku baml'Vy - http://www.bashlib.ru/catalogi/
5. YuuBepcasibHas baszpl gaHHbeix EastView (IOCTynm K 3J€KTPOHHBIM HAaydHBIM JKypHajlam) -
https://dlib.eastview.com/browse
6. Hayunas snextponHas Oubmuoteka - elibrary.ru (IOCTyn K 3JE€KTPOHHBIM Hay4UHBIM 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 1.
JIunensuu 6eccpouHbie
8. Microsoft Office Standard 2013 Russian. JToroBop Ne 114 ot 12.11.2014 r. JIuneH3uu 6eccpoyHbie
9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
10. Cucrema uentpanuzoBanHoro TectupoBanus bamlyV (Moodle). YHuBepcanbHas oOriecTBeHHAs
nuuenzust GNU

5.2. Ilepeuens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAIMOHHOM ceTH «UHTepHET» H
NMPOrpaMMHOI0 ofecrneyeHusl, He0OXOAMMBIX /1JI5l OCBOEHHS TUCIUIITUHBI

1. DnexkrponHas oubmuoreunas cucrema «Ob bamlVy - https://elib.bashedu.ru/
2. DnexkTpoHHas OubnMoTe4yHass cucTeMa «YHUBEpCUTETCKas OuOnnoTexka OHJIAWH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHas cUCTeMa u3aTenbcTBa «Jlanby - https://e.lanbook.com/
4. DnekTpoHHbIH Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas basbl nmanHbix EastView (mocTym K SIEKTPOHHBIM Hay4YHBIM >KypHajam) -
https://dlib.eastview.com/browse
6. Hayunas snexkrponHas Oubnnoreka - elibrary.ru (JOCTyn K 3J€KTPOHHBIM Hay4HBIM JKypHajlam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jforosop Ne 104 ot 17.06.2013 r.
JIunensuun 6eccpouHbie
8. Microsoft Office Standard 2013 Russian. [loroop Ne 114 ot 12.11.2014 r. JIunen3uu 6eccpounble
9. Kaspersky Endpoint Security nns O6uszneca - Crangaptasid. [{oroBop Ne31806820398 ot
17.09.2018 r. Cpok nevictBus nuuen3uu 10 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
11. Cucrema nentpanuzoBanHoro rectupoBanus baml'y (Moodle). YauBepcanbpHast 00mecTBEeHHAS
muuensus GNU
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6. MaTrepuajbHO-TeXHHYECKAs1 6a3a, HEOOX0AUMAs VISl OCYIIECTBJIEHHs 00pa30BaTeIbHOI0
npoiecca no JMCUMIINHE

HaumenoBanue OCHaIIeHHOCTDh CeNHAJbHBIX OMeNleHH 1 MoMelleHH i Ilepeyensn
cenHraJbHBIX JJIS1 CAMOCTOSITEILHOM padoThI JIMIEH3HOHHOTO
NoMeIleHnii 1 MPOrpaMMHOI0

MOMeIeHui 1JIs obecmeueHHs.

CaMOCTOAITEILHOM PexkBH3UTEHI
padoTHhI IOATBEPKAA0LIEr0
JIOKYMEHTa

1. yueOHas ayauropus

ISt npoBeIeHuUs
3aHATHH  JIEKIITMOHHOI'O
THIA:

ayIUTOPHS Ne 405
(xumdak KOpIIyC),
ayIUTOpUs Ne 311
(xumdak KOpIIyC),
ayJIUTOpHs Ne 310
(xumdak KOpIIyC),
ayIUTOPUs Ne 305

(xumdak koprmyc).

2. yuyeOHass ayauMTOpuUs
A NpoBe/IeHUsl
3aHATHI CeMMHAPCKOro
THna: abopartopust Ne
121  (xumdax Kopmyc),

nmabopatopus  Ne 407
(xumdaxk kopmyc),
nabopatopus  Ne 412

(xumdak kopmyc).
3. ydeOHasm ayauTopHus

s NpOBe/IeHUsI
rpyNnnoBbIX "
HHAMBHIYATBHBIX
KOHCYJIbTALMIA:
ayIuToOpus Ne 405
(xumdax KOpITyC),
ayTUTOPHS Ne 311
(xuMmax KOpITyC),
ayJUTOpHs Ne 310
(xuMmax KOpITyC),
ayIUTOPUS Ne 305

(xuMax KopIryc).
4. ydeOHasmi ayauTOpHs
AJISl TEKYLIEr0 KOHTPOJIS

U MPOMeKYTOYHOM
aTTecTallMU: AyAUTOPUS
Ne 405 (xumax kopiryc),
ayIuTopus Ne 311
(xumdax KopITyC),
ayIUTOpHUS Ne 310
(xuMmax KOpITyC),
ayIuTOpUs No 305
(xumdax KopImyc).

5. nomemenuss  Aas
CaMOCTOSITEILHOM
padoThI:

yuTadbHBIl 3am Ne 1
(Ty1aBHBIH KOpIYC),
yuTaNdbHeId 3am No 2
(bm3mar KopIyc-
yueOHOE),  YHTaJbHBIN
3a1 Ne 5

Aynurtopus Ne 405
Vuebnas MeOenb, y4eOHO-HaT IS AHEIC rmocoowus,
JOCKa,HOYTOYK,MyIbTHMeana-ipoekTop Mitsubishi XD3200U,
9KpaH ¢ 3ekrpornpuBoaoM 300*¥400cm Spectra Classic.
Aynutopus Ne 311

YuebHass MeOenb, y4eOHO-HATIIOHBIE TOCOOMS, JOCKa,

HOyTOYK,ipoekTop ~ Mitsubishi XD 600U, oskpan ¢

anexTponpuBoioM Projecta 183*240cm Matte white.
Aynutopus Ne 310

VYuebHas MeOenb, y4eOHO-HATIATHBIC TOCOOMS, JOCKa,

HOYTOYK,MyJIbTHMenua-npoektop Mitsubishi EW230ST, sxpan
nacrennbld Classic Norma 244%*183.
Aynuropus Ne 305
VYuebHass MeOenb, y4eOHO-HATIIOHBIE TOCOOMS, OCKa,
HOYTOYK,MynbTuMenua-mnpoekrop Mitsubishi EW230ST, sxpan
HacteHHBIN Classic Norma 244%183.
JlaGopaTopus Ne 121

VYuebHass wmebenb, yUeOHO-HarsgHBIE TmOcoOus, Habop
XUMUYECKOU IOCY/BI, KOMIUIEKT Mebenu BHP,
aKBaIUCTWILIATOP, JAocka ayautopHas JA (32)3, nocka

knaccHasn/2002r, mukpockon, Hacoc, PMC "Honomerpus",
UHPOPMANMOHHBIA CcTeHI, Bu3kosumerp d=0,54 (10 1mT.),
BuskosumeTp d=1,16 (5 1T.), mnepuoauyeckas cucTeMa
Menneneea  (2mr.), crom 2-x Tym0., crom @ 2-X
TyMmO.,IToicTaBKa-Kadepa.

JlaGopaTopus Ne 407
VYueOHas MeOenb, yueOHO-HATTSITHBIE TIOCO0Ms, Habop
XMMHUYECKOH MOCyIbl, MPUOOp, yCTaHOBKA.

JlaGopaTopusi Ne 412
Y4uebHas mebenb, yueOHO-HarsIHBIE TOCo0ms, Habop
XUMUYECKOU MOCY/Ibl, TA30METP

YuraabHblii 320 Ne 1
Hayunbiii u yu4eOHBIi Qona, HayuyHas mnepuonuka, IIK
(MoHOOJIOK) - 3 mT., HeorpanudeHHbIN noctyn k ObC u B/I;
KOJIMYECTBO MOCAIOYHBIX MecT — 76.

YuraabHbli 3270 Ne2
Hayuneiit w yueOHBIA QoHA, HaydyHas mnepuoamka, I[IK
(MOHOOJIOK), TOIKIIOYCHHBIX K cetd MHTepHer, — 8 miT.,
HeorpannyeHHbld goctyn Kk OBC u  BJl; komuuecTBo
mocagoyHeix Mect — 50.

Yuranbublii 321 Ne 5
Hayunsiii u yueOHblli QoHa, HaydHas mnepuoamka, IIK
(MoHOOIIOK) - 3 mT, HeorpanudeHHbIH noctyn k OBC u BJI;
KOJIMYECTBO MOCAIOYHBIX MecT — 27,

YuraabHbiii 321 Ne 6
Hayunmpiii wn y4eOHblii Qona, HaydHas mnepuoamka, I[IK
(MOHOOIIOK) - 6 1T, HeorpaHudeHHbIH goctyn k OBC n BJI;
KOJIMYeCTBO Nocaio4HbIX MecT — 30.

Yuranbubli 321 Ne 7
Hayunblii n yueOHblii ¢onzx, HayuHas mnepuoamka, IIK
(MoHOOIIOK) - 5 1T, HeorpaHudeHHbI noctyn kK OBC n BJI;
KOJIMYECTBO MOCaJIOYHBIX MecT — 18.

JlaGopaTopusi Ne 206
Yyebnass mebenb, y4eOHO-HATJISIHBIE TOCOOMS, MelajaKka

1. Windows 8 Russian.
Windows Professional 8

Russian Upgrade.
HoroBop Ne 104 ot
17.06.2013 r. JIuueusun
OeccpodHbIe

2. Microsoft  Office
Standard 2013 Russian.
HoroBop Ne 114 or
12.11.2014 r. Jluuensuu
OGeccpouHble

3. Cuctema
[EHTPAIN30BAHHOTO
tectupoBanuss  baml'V
(Moodle).
‘YHuBepcanbHas

O6H.[€CTBCHH8.$I JIMIOCH3UA
GNU

4. Linux OpenSUSE 12.3
(x84_64) GNU General
Public License
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(TymMaHUTapHBIH

KOPILYC), YATAJIbHBIH 32l
Ne 6 (yueOHblit KOpITyC),
yuTanbHBIi 3am No 7
(rymMaHUTapHBINA

Kopmyc), JabopaTopus
Ne 206 (xumdax
Kopiryc), Jaboparopus
Ne 209 (xumdax
KOPpITyC),Tab0paTopHs

Ne 419 (xumdax
KOpITYyC).

6. nomemnenne s
XpaHeHust "
npoduIaKTHIECKOT0
00CIy)KUBAHUS
y4eOHOro
000py10BaHUs:
mabopatopust  Ne
(xumdak koprmyc).

013

MarHUTHas EcoStir (1.511,300-200006/MuH,m1aThopMa
nmuam. 120MM,0e3 Harpesa), Menranka marautHas [19-6110 (xo
11, ¢ mogorp. 120C), memanka marautHas [13-6110 (mo 1, ¢
nogorp. 120C), memranka maraumtHas [19-6110 (mo 1, ¢
nogorp. 120C), mMemanka MarHutHas ¢ mnogorpesom [13-
6110M, w™emanka wmarHuTHas ¢ nogorpeBom [13-6110M,
MHKPOCKOII, MHOTO(YHKIMOHAIbHOE ycTpoiictBo KyoceraFS-
1030MFP, moytoyk HPPavilion, mpoexrop BenQMP612C,
HOyTOYK HP 6820sT2370 17 WXGA, moruTop 19" Samsung
931BWSFVTFT, cucremnsniii 6ok IntelCore B komrmiekre,
mamiate NransTS 4G, cryn UCO/gepn/ (6mrT.), HOYTOYK
ASUSK52JE 15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

Jla6opatopus Ne 209
YueOHas MeOenb, y4eOHO-HarJIsAHbIE TIOCOOUs, KOMIIBIOTED B
cocTaBe: CUCTEMHBIH 610K DEPO 460MD/3-
540/T500G/DVD-RW, MOHHUTOP 20" Samsung,
MHOTO(]YHKIIMOHAJILHOE YCTPOUCTBO (IPUHTEP/KOIHpP/CKaHep)
FS-1030 MFR, mpuHTEep 1a3epHBII MOHOXPOMHBIA Samsung
ML-3310D, Opudunr mpucraBka, kpecio «lIpectmx»,
TymOouka MoOmibHas, ctyn "lIpecTmx", CTON MHUCHM., CTOI
nuceM., ety UCO

JlaGopaTopus Ne 419
Yuebnas Me0enb, y4eOHO-HAT I HEIC rnocoowus,
MHOro()yHKIIMOHAIbHOE ycTpoiictBo HP Laser, mmaHmeTHbII
kommsiorep Apple iPad 64 GB Wi-Fi +3G Yepusiii A4-
1.00ITm,64I'b ¢ uexioM, KONUPOBAJIBHBIA  ammapar,
KOIIMPOBAJbHBIN armnapar

Jla6opatopus Ne 013
Kommiekt mebenu BHP, Becer GR-120 (120r*0,1mr) BHYTp.
KaTnOpoBKa, c TTOBEPKOTA, neHTpudyra OIIH-8§,
MHOTO(YHKIIMOHAIBHOE ~ YCTPOMCTBO HPLaserJetM1536
DNFMFP (CE538A)128mb, snekTporuiurka
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Ipuiio:xenne Ne 1
MUHOBPHAYKH POCCUHA

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«BAIIKUPCKHU TOCYJIAPCTBEHHBII YHUBEPCUTET»

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

(HauMeHOBaHMe JUCIUILIUHDBI)
ovYHas

¢opma odyuenus

Bun pabotsl O0BLeM TUCHUILTHHBI
O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 6/216

Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpernoaaBaresiem: 97,2

JIEKIUiH 32

MPAKTUYECKUX/ CEeMHUHAPCKHUX

71a00paTOPHBIX 64

npyrux (TpynmoBasi, HHIUBUIyalbHasi KOHCYJIbTAIIUS M UHBIC BUJIBI
y4eOHOM JesTENHHOCTH, MIPEAYyCMATPUBAIOIINE pa00Ty 00YUaIOIIUXCS C

npenoaasarenem) (OKP) 1,2
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 66
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3ameny/3auety/muddepenupoannomy 3adery (Kontpon) 52,8

®opma(bl) KOHTPOJIS:
IK3aMeH 6 cemecTp
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OcHoOBHAas

u ®dopma
ROTOMHHT | 3 0 vt TEKYILETO
dopma u3yyeHHMs MaTEpHAIOB: | €JbHasd o KOHTPOJIS
JEKUHMH, NPAKTHYECKHE 3AHATHA, | JuTepa- | - | YCIEBACMOCTH
No CEeMUHapCKHe 3aHATUS, Typa, ITEILHO (KOJUIOKBUYM
nabopaTopHbIe paboThL, | pekoMeHn | . BI,
n/n Tema u conepxanue it pabote
caMmocTosiTeNbHas ~ pabora U | yemas KOHTPOJIbHbIE
TPYJIOEMKOCTB (B yacax) CTyZEHTa CTYACHT paboTHI,
M (HoMepa oP KOMITbIOTE€PHBI
u3 € TECTHI U T.11.)
CITHCKA)
JIK I1p/C | JIP CPC
EM
Pa3nen |. Teoperuyeckue 0CHOBbI XHMHUKO-TEXHOJOTHYECKHX
NPOLECCOB.
Tema  1.1.  Teoperudeckue  OCHOBbI  XMMMKO-
TEXHOJIOTHYEeCKHUX MPOLECCOB.
Beenenne. Ponbs n MacmTaObl UCTIONB30BaHUST XUMHUECKUX
IPOILIECCOB B PA3IMUHBIX c(epax MaTepHaIbHOTO MPOU3BOJICTBA. 1 14 8 | Merom-
1 CelppeBasi W dHepreTuyeckas 0a3za XHMHYECKHX ITPOU3BOCTB. | 2 10 14 20’ ' uxa 4 TECT
TenneHuMn pasBUTHS TEXHOC(Epbl M BO3pacTarollee 3HAYCHHE '
npoOjeM  pecypco- W JHeprocOepexeHus, obecrneueHus
0€30MaCHOCTH XMMHUYECKUX NMPOU3BOACTB, 3aLIUThI OKpYXKarolien
CpeJbl.
Tema 1. 2. Boga B xuMn4ecKoi NpOMBINLICHHOCTH
OCHOBHBIC  HANpaBJICHUS  HUCIOJNB30BaHUS  BOJOBI B
XMMHUYECKON MPOMBIIIJIEHHOCTH. PannoHanbHOE HCIONB30BaHME 1 4 8 | Merom-
2 BOJIHBIX PECYPCOB B XHWMHYECKOW MPOMBIIUICHHOCTH.  Bubl 1 14 20’ ’ axn 2.7 | TECT
npupoaHbIX Boj. [Tokazarenu kayectBa Bojbl. JKECTKOCTH BOJBI U ’ ’
MeTonpl €€ yMmeHblleHUs. MoHOoOMeHHas oO4HMCTKa BOJBIL.
[TpomblnIeHHAs BOJOMOATOTOBKA.
3 Tema 1.3. CTpyKTypa XHMHKO-T€XHOJIOTHYECKHX CHCTEM. | 2 10 JI 1-4, 13, Jonycku K




XUMHYECKOE TPOU3BOACTBO KaK CJOKHast cucteMa. OCHOBHBIE
JTambl co3laHus XuMuKo-TexHosormdyeckux cucrem (XTC);
OPUHIUIBI U o0llas CTpaTerus CUCTEMHOIO  MOJAXO0Ja.
CtpykrypHas uepapxus TEXHOJIOTHYECKHUX CUCTEM:
MOJIEKYJIIPHBIE MPOIECChI — MAaKpPOKMHETUKA — ammaparbl —
IIPOU3BOJICTBA — INT00aIbHBIE TPOOJIEMBI Pa3BUTHS TEXHOCHEPBHI.

14, 20

71a00paTOPHEI
M paboTam

Tema 1.4. OcHoBHbIE NoKa3aTeju XHMHUKO-
TEXHOJIOTHYEeCKOIo Ipouecca Knaccudukanus mnpoueccos
XUMHYECKOM  TexHojoruu.  DyHIaMEHTAIbHBIE  KPUTEPUU
3¢ (EeKTUBHOCTH UCIOJIB30BAaHUS CBIPbSI M 3HEPropecypcoB B
XTII. Iloka3zarenmu pacxoJa pasiIMYHBIX  BHJOB  CHIPBS;
OTHOCHUTEINIBHBIM BBIXOJ IpoAyKTa. Kpurepun HHTEHCUBHOCTH
XTIIL. ITonsTns: CTEIEHb  IIPEBpALLCHUA, KOHBEpCUs,
CEJIEKTUBHOCTD. I IpOM3BOANTENLHOCTD U MHTEHCUBHOCT.

10

JI 1-4, 13,
14

Metoan
yka 3

Jomycku
1abopaTOpHBI
M paboTam

K

Tema 1.5. I'mppocraruka ['mapasinuka. ['mapocratuka.
IToustue aBJICHUS. ITpuHIMI CTaTUKHU. BriBon
muddepeHraIbHbIX YpaBHEHUH paBHOBECHs Diijiepa Ha OCHOBE
npuHOMna cratukd. (OCHOBHOE ypaBHEHHE TUIPOCTATHKH,
(u3NYECKUI CMBICI BXOAAIIUX B HET'O BEJIMUHUH.

3akon [lackams. IlpuHIMII —COOOIIAIOLIMXCS  COCYJIOB.
[Ipumenenue 3akona [lackans v cneAaCcTBUS U3 HErO: MaHOMETPBI,
IIbE30METPBI, BOJOMEPHBIE CTEKIIA. [ Maponpeccsl.

7 5,6, 7,
11,12

Meronn
JKa

Jomycku
1a00paTOPHBI
M paboTam

K

Tema 1.6. I'mppoaunamuka. [loHsaTHs pacxom U CKOPOCTH
IBUKEHHS JKUAKOCTH, HMX pasMmepHocTh. Juddepenmanbupie
yYpaBHEHUs JIBIKEHHsI DWjiepa, UX BBIBOJ HAa OCHOBE IMPHUHIIUIIA
JMHaMUKHU. BeiBoJ 3aKk0oHa bepHyiun Ha OCHOBE MHTETPUPOBAHUSA
b depeHIMaNbHBIX YPaBHEHUN NBHXKEHUS Dinepa. Ouzndeckuit
CMBICJI BXOASALIMX B ypaBHEHHE bepHyIUIM BEIWYUH. YpaBHEHUE
CIUIOIIHOCTH CTPYH.

PexxuMmbl aBUMKEHMS KUIAKOCTH M Kpurepuil PeliHonpaca.
JlamruHapHO€ JBWIKEHME KUJIKOCTH. BbIpakeHHe CKOpPOCTH
J11000T0 CaMOMPOM3BOJILHOIO TPOLECCa M €ro MpUMEHEHue JUis
pacdyeTa CKOPOCTH [BM)KEHHMSI OTHEIBHBIX CIIOEB KUIAKOCTH.
Pacnipenenenue cKOpocCTeil 10 CEYEHUIO MOTOKA IIPU JIAMUHAPHOM
nekeHnn. ['padux pacnpeneneHus ckopocTed MOTOKAa IPHU

Jd 5,6,7,
11,12

Metoaun
YKH

7,8

Homycku
1a00paTOPHBI
M paboTtam

K
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JaMUHApPHOM M TYpOyJE€HTHOM JABIKEHHM, CPEIHSS CKOPOCThb
IIOTOKA.
N3mepenne CKOpOCTHM [BHJKEHMsS IIOTOKA M pacxoja
AKHUJIKOCTH C TIOMOLIbIO TUAPOJUHAMUYECKUX TPYO.
Tumbel CyXalolMX yCTPOHCTB: MepHas auadparma,
comwio, Tpyba Bentypu. Ompenenenue Hamopa 0 M IOCIE

CYXaloIllero  YCTpOHWCTBA €  MOMOIIBIO  AudmMaHoMeTpa.
Onpenenenue CKOPOCTH MOTOKa C TIOMOIIbIO MEpHOMU
nadparmel.
Odopmiten.
) Mertonu | oTuér o
8 JlaboparopHas padota Ne 1: I'pagyupoBka peomerpa 8 J1 ukn 7.8 | naGopatopH.
pabore
Tema 1.7. TensioBbie npoueccol. TermmooOMen. JBrKyIas
cuna TemnooOMeHa. TemmepaTypHbld rpaaueHT. TeruioBble
O6amancel. OcHOBHOE ypaBHeHHE Teruionepenaun. dOusnyeckuii
cMbIci obmero koadduimenta tertonepenadn. KosdounueHnt
TEIUIOOTAa4H. Terionepenadya 4epe3 IUIOCKYI0 METaJUIMYECKYIO
CTEHKY MPH MOCTOSHHON TemmepaType TermnoHocuTene. Cpeanuii Jonycku «
TEMIEPATYPHBIA HAMOP TPU MPSAMOTOKE W IMPOTHBOTOKE. TpI/T 5.6, 7, | Metomn | mabopatoprs:
9 3JIEMEHTapPHBIX criocoba pacrnpocTpaHeHus teruia: | 4 1
11, 12 yka 9 M pabotam,
TETUIOTIPOBOAHOCTD, KOHBEKIINS, TETJIOBOE U3TyUCHHUE.
Amnmaparypa s TerooOMeHa.  Harpeparomme — u rect
OXJIAKJAIONINE  areHThl, WX TEIUIOPU3NYECKHE CBOMCTBA.
TenmnooOMeHHUKH, WX THUIIBI, YCTPOMCTBO, MNpPEUMYIIECTBA U
HEJIOCTATKHU. Crioco6b1 KOMITCHCAIUU HEPaBHOMEPHOTO
pacuipeHuss TpyoOHOTO | MEXTpPYOHOTO  TPOCTPAHCTBA
TEMI1000MEHHUKOB.
OdopmieH.
OTYET no
JlaGopaTopuast pabota Ne 2: DKcnepUMEHTAIbLHOE OIpEACIICHHUE Metonu
10 12 JI1 1a00paTopH.
Kod(uUIMeHTa TerIonepe1adn yka 9
pabote
11 Tema 1.8. MaccooOmenHnbie nmpoueccbl. MaccooOMeHHbIE | 7 10 J 1,5, 6, | Merogu | Jlomycku K
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IpoIlecChl, BHJIBI TPOLECCOB Maccomepenaun. IIpaBuio ¢as.
®azoBoe paBHOBecue. JluHus paBHOBecus. MarepuaibHbII
O6anmanc. Pabowas smuus. HampaBnenue Maccomepenayu.
JBrxymas cuia maccomepenayd, CpenHss ABWXKYIIAs CHila
Maccornepenayu. [IoHsTHEe TeopeTHuecKol TapeiKu, OIpeneIeHe
YHClia TEOPETUUECKUX CTyIEeHeH rpaguueckuM MeTOI0M.

Ileperonka xunkocrei. IIpocras neperonka, onpeneicHue.
[leperonka OuHapHOW CMeCHM Ha JAMarpaMMe: «Temieparypa -
COCTaB Iapa — COCTaB — XXHUAKOCTU» M Ha JHarpaMMe: «COCTaB
KUAKOCTU - cOcTaB mapa». PaBHoBecue Mexay ¢azamu.
Henocratkn mpocroil neperonku. Ileperonka nox Bakyymowm, ¢
BOJSHBIM MapoM, C MHEPTHBIM ra30M, KaKU€ YCJIOBHUS IPHU 3TOM
U3MEHSIOTCSL.

Pextudukamus, e€ cymHocTh. CXOACTBA U PA3IUYUSL C
MpOCTOM meperoHkor. IlpuHUMNManpHas cXema YCTaHOBKH
peKTU(UKALINY HEPEPHIBHOTO JIeHCTBUS. MaTepuanbHblid OamaHc
KOJIOHHBI PEKTU(UKAIMM W BBIBOJ YpaBHEHUS padoyell JTHMHHUU
YKpeIuIsomen u M CYEPIIBIBAIOIIEH 4acTH KOJIOHHBI
HenpepbslBHOrO JaeiictBus. Iloctpoenue pabounx JuHUE Ha
JUarpaMMme «y-X» U HaxOXKICHHME YHClIa TEOPETHUECKUX TapeioK
KoJIOHHBI. DyierMoBoe uncio. Pacuer MuHUManbHOTO U pabovero
¢iierMoBoro ymcia.

[lepuoanueckas pektuduxanus. Pexxumbl paObOThl KOJTOHHBI:
a) MpHU IOCTOSIHHOM (JIErMOBOM 4Mcie; 0) NMpH MOCTOSHHOM
COCTaBe AUCTUIUIATA.

YCTpONCTBO pa3NMUYHBIX THUIIOB KOJIOHH: HACaJOYHBIX,
Tapeap4yaTbiX (CUTYATOrO, KOJMAYKOBOIO M KJIAaHHOTO THIIA).
[TpenmMy1iecTBa U HEAOCTATKHU PA3JIMYHBIX TUIIOB KOJIOHH.

OCHOBBI PeKTHU(PUKALUN MHOTOKOMIIOHEHTHBIX CMECEH.

AbcopOrus. PaBHoBecue mpu abcopbumu. MaTtepuanbHbIN
O6ammanc mnporecca abcopobmuu. Ckopocts abcopOruu. CBsi3b
KodduImeHTa Macconepenadu c KodpdunreHTaMu
MaccooT/ayu. YCTPOMCTBO PA3JIMYHBIX THUIIOB a0CcoOpOepoB:
IIOBEPXHOCTHBIE,  IUICHOYHbBIE, HACaJO4YHblE, Tapeiabyarble,
paciblIMBaIOLIHE.

7,11, 12

KH

6,1,7

71a00paTOPHEI
M  paboram,
TECT
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OOnacTH TPUMEHEHUS PA3TUYHBIX METOIOB pa3eICHHUS
CMeceH BEIIECTB.

OdopmieH.
Jlaboparoprass pabora Ne 3: Onpenenervie >hGhEKTUBHOCTA (1)"p
12 OOTHI KOJIOHHBI PEKTU(DHKAITN 12 J1 Meromn | oruCr 1o
b pexd gKa 6 naboparTopH.
MIEPUOANYECKOTO ICHCTBUS
pabore
OdopmieH.
N OTYET o
JlaGopaTopnas pabora No 4: AnHanu3 Tra30BOM CMECH Ha Metonu
13 12 J1 nabopartopH.
XUMHUYECKOM PYYHOM T'a30aHaTN3aTOPE gka |
pabore
Paznen Il. ®usnko-xumMuyecKkue 3aKOHOMEPHOCTH B
XHMHYECKOH TEXHOJIOTHH
OITYCKH K
Tema 2.1. @®u3nkKo-XUMHYECKHE 3aKOHOMEPHOCTH B A
14 N P 1 10 J14,5-20 | JI7 1a00paTOPHBI
XUMHYECKOH TEeXHOJIOTHH
M paboTam
Tema 2.2. XuMmunuyeckne peakTopbl. OCHOBHBIE THIIBI
XUMHYECKHX PEaKTOPOB; OCHOBHBIC TPEOOBAHUS, MPEABSIBIISICMBIC
K HUM, [IPUMEPHI UX HCIIOJIb30BAHUS B TEXHOJIOTUU BaKHEHUIINX
XUMHUYECKHX IPOJYKTOB. PEakToOphl C pa3MuHBIMH PEKUMAMHU
JBUKEHHS: PEAKTOP MEePHOINYECKOr0 U HEMPEPHIBHOTO JIEHCTBHUS,
pEaKTOpPhl HJICATHPHOTO CMEIICHHS W TIOJIHOTO BBITGCHEHUSI.
PeakTopsl ¢ pa3nUYHBIM TEMJIOBBIM JBIKEHUEM. [IpHHIMITBI
MOCTPOCHUST ~ MHOTOYPOBHEBBIX ~ MAaTEeMaTHYECKHX  MOJENeH
MPOIECCOB B  TETEPOTEHHBIX KATATUTHUYECKUX  PEaKTopax. 1 4 14 JHomycku K
15 Kunernueckue monenu xumuueckux peakiuil. duddysuonno- | 1 17 2’0 ’ 1a00paTOPHBI
KMHETUYECKHE PEKUMBI MPOTEKaHUs peaKklUd B MOPUCTOU ’ M paboTam

rpaHyJse KaTajan3aTopa. N3menenne Ha0J110/1aeMoro
KMHETUYECKOro Imopsaka peakuuu. DaxTopsl, onpenensronme
3O PEeKTUBHOCTh  HWCIMOJIB30BAHWSA  KaTajau3aropa.  SIBieHue
MHOXECTBEHHOCTH  CTAIl[MOHApHBIX PEXHMMOB, 00JacTu HX
NPUTSOKEHUST H  yCTOWYMBOCTH  (oOmactu  "3axuraHus" U
"rameHusa" ~— peakUuMu) ~Ha ~ IpuUMepe  IK30TEPMHUYECKOM
KAaTAIUTHYECKOW  peakiuu.  MopaenupoBaHue  MPOTOYHBIX
PEAKTOPOB C HEMOJBMIKHBIM CJIOEM KaTalu3aTopa U PEaKTOpOB
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U/1eaTbHOTO nepeMenuBaHums. CnocoOsr COIPSDKEHUS
XUMHYECKOTO  MpEeBpallleHUuss ¢  MpoleccamMu  pas3aeieHHs
IPOJYKTOB PEAKIIHH.
Tema 2.3. Cxembl mnpousBojacTBa. OrepanioHHass W
TEXHOJIOTUYECKasi ~ CXEMbl  INPOU3BOJCTBA,  OTKpHITasT U 14 14 Jonycku K
16 MUPKYJSIITAOHHAS CXEMBI. Y CIIOBHbIE 0003HAYeHMs ammapaTtoB U | 1 17 26 ’ 1abopaTOpPHBI
MaIlyH. ' M paboTtam
Tema 2.4. IlepcieKTUBbI Pa3BUTHS XMMHYECKOH TeXHOJIOTUHU
KaK HayKHu. Pa3BuTHe HOBBIX MMOKOJICHUI Honycku K
17 BBICOKOO()(DEKTUBHBIX ~ XUMHKO-TEXHOJOTHUYECKUX  IPOIIECCOB, J19,10 1a00paTOPHBI
BKJIIOUAsl KaTAIUTUYECKHE, DIEKTPOXUMHUYECKHE, M paboTam
doroxumHuueckue, MeMOpaHHBbIE.
18 Paznen Ill. TunmoBble XHMHKO-TEXHOJIOTHYECKHE IMPOLECCHI
NPOU3BOJICTBA
Homycku
19 Tema 7.1 IIpouecchl Tuposn3a, TUaApaTaiy, 3TepruduKaum JI3,8,20 1a00paTOPHBI
M paboTam
20 Tema 6.2 Ilpoueccsl nepepadoTKu HePTAHOIO CHIPbS 1 Jd 2, 3,9, | Meronu Hlomyckn K
10, 18 axa 13 1abopaTOpPHBI
M paboTam
21 Tema 6.3 Ilonyyenue nuBuHuIa no Jlebeneny. Jd2, 3,8, Hlomycku K
20 71a00paTOPHEI
M paboTam
Tema 6.4 IIpoueccsl rHAPUPOBAHNSA M JeTHIPUPOBAHMS. 1 Jd2, 3, 5- Hlomyekn K
20 1abopaTOPHBI
M paboTam
Homnycku
22 Tema 6.4 IIpouneccsl moTuMepU3aluu M MOJTUKOHICHCALNHT J13,8,20 71a00paTOPHEI
M paboTam
23 Tema 6.6 Ilpou3BoacTBO aMmMHaKa 1 J13,5-20 5561103;)(:;1/(1);(}1},1
M paboTam
24 Tema 6.7 IIpou3BoACTBO a30THOW KHCJIOTHI J1 2, 3, 8, Jlorycku
20 71a00paTOPHEI
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M paboTam

25

Tema 6.8 IIpon3BoaCTBO CEPHOIT KUCIOTHI

Jd2, 3, 8,
20

Honycku K
71a00paTOPHEI
M paboTam

26

Jlaboparopnas pabota Ne 5 «['uaposn3 sTuamnerara

J15

OdopmieH.
OTYET o
nabopartopH.
pabore

27

JlaGopaTopHnas padota Ne 6 «JleruapupoBaHue MUKIOTEKCaHa

J15

Metoan
yka 15

Odopmien.
OTYET o
1a00paTOpH.
pabore

28

JlaboparopHas padota Ne 7 «KaTanuTtudeckuii KpeKHHT
HEPTSIHBIX (QPAKIIHI»

J120

Meronn
yka 14

OdopmieH.
OTYET 1o
71a00paTOpH.
pabore

29

Jlaboparopnas padota Ne 8 «Ilonyuenue Oyraguena-1,3 no
JlebeneBy»

J15

Meronn
yka 15

OdopmieH.
OTYET 1o
1a00paTOpH.
pabore

Bcero

32

64

66
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IIpuaoxenne 2
PeliTUHr-IJIaH TUCHHUIIINHBI

XuMudeckas TSXHOJIOTHS

Hanpasnenue noarorosku 04.03.01 Xumus

kypc 1, cemectp 2

Buab1 yueOHoii nesareqbHocTn | baut 3a Yucio bannaet
CTYJAECHTOB KOHKPETHOE | 3aJaHuii 32 | MuHUMaIbHBIN | MakcUMalIbHBIN
3aJjaHue cemMecTp
Moayas 1
Texkymmii KOHTPOJIb
1.Jomycku k 1a60paTOpHBIM 3 4 0 12
pabotam)
2. JlomanrHue 3agaHus 2 4 0 8

(opopmieHue oTuETOB 1O
JabopaTOpHBIM paboTam)

Py0ekHblii KOHTPOJIb

1. TectoBbIe 3a1aHus 15 1 0 15

Bcero 35
Moayas 2

Texkymmii KOHTPOJIb

1.Jomycku k 1a60paTOpHBIM 3 4 0 12

pabotam)

2. loMarHue 3a1aHus 2 4 0 8

(opopmienue oTuETOB IO
na0opaTOpHBIM paboTam)

Py0e:xHbIN KOHTPOJIb

1. TecroBble 3a7aHus 15 1 0 15
Bcero 35
IoompurenbHbIe 0aIIBI

1. CtyneHueckas onummnuanga 0 5

2. [Ty6nukanus crateit 0 3

3. Ydactue B KOHpEepeHIIun 0 2

Bcero 10
IMocemaemocTs (0271161 BHIYUTAIOTCS U3 0011eli CyMMBbI HAOpPaHHBIX 0aJ1J10B)

1. Tlocerenne TEKIMOHHBIX 0 -6

3aHATHI

2. Tlocemnienue 1a60paTOpHBIX 0 -10

3aHITUH

HToroBbiii KOHTPOJIb

1. Dx3aMen 0 30




