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PABOYASA MPOrPAMMA YYEBHOU ONCUUNITINHDBI
B1.0.15 XuMmunyeckaa TexHonorus

1. Koa n HaumeHoBaHMe HanpaBrneHusi NOAroToBKu/cneunanbHOCTU:
04.03.01 Xumus
2. Mpodunb noaroToBKU/cneynanusauma: TeopeTmyeckas n akCnepuMmeHTanbHas XmmMus
3. Keanudukauums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma oByUYeHUA: oyHas
5. Kacheppa, oTBevaroLlan 3a peanusauuio AUCLUNIIUHBI: Kadeapa BbICOKOMONEKYNAPHbIX
COeVHEHNN N KONOUOHOW XUMUNKN
6. CoctaButenu nporpammsbl: Kywes NeTp Onerosuy, kaHaMAAT XMMUYECKUX HaYK, OOLEHT
7. PekomeHaoOBaHa: Hay4YHO-MeTOONYECKMM COBETOM XMMNYECKOro dhakynbTeTa,
npoTokon Ne 4 ot 25.04.2023
8. YuebHbIn roa: 2025-2026, 2026-2027 CewmecTp: 6,7



9.lenu n 3agaum y4ye6HOM ANCLMNIIUHDI
Llensmu oceoeHusi y4ebHoU OucyurniuHbl S61sKomcs:
- bopmmpoBaHme OCHOB TEXHOSOMMYECKOrO MbILLEHMS;
- pacKpbiTMe B3aMMOCBS3N MEXAY Pa3BUTUEM XMMUYECKON HAYKN N XMMUYECKON TEXHOIOMNH;
- NOAroToBKa BbIMYCKHUKOB YHUBEPCUTETOB K paboTe No co3aaHuio NepCneKkTUBHbIX NPOLECCOoB,
MaTepuanoB N TEXHONOMMYECKNX CXEM.
3adayu y4ebHoU OucyurnuHsbI:
- dopMMpoBaHME CNocoBHOCTM onpefensaTb pauMoHanbHbI MyTb CO34aHMS  XMMUKO-
TEeXHOOrM4YecKkoro npoLecca;
- hopmmpoBaHme cnocobHOCTN HAXO4UTb CNOCOOLI peLleHnst SKONOorMyeckux npobnem, BO3HU-
KaloLmMx Np1 co3gaHnm XMMMUKO-TEXHONOMMYECKOro npoLecca;
- pas3BuTMe cnocobHOCTU BLIGMpaTb HMOONee agekBaTHbIM cnocob annapaTypHOro odgopmre-
HUSA XMMUKO-TEXHOSIOMMYECKoro npoLecca.

10. MecTo y4yebHOM AucuMnnuHbI B cTpyKType OOI: kypc BxoguT B 6510k b1, ob6a3aTtenbHyto
yacTb. CTyaeHT Oons M3yvyeHnsa Kypca AOSMKEH OCBOUTb KYpCbl HEOPraHMYeCKOW, OpraHn4eCcKon,
PM3NYECKON, aHaANUTUYECKON XNMUK, Bruonornm ¢ ocHoBamu akosniornn. CTyaeHT OOMMKEH UMETb
npeacTaBneHns o TepMogMHaMmnKe 1 KMHETUKe, BNageTb MatemMaTMyeckuMm annapaTtoM XUmMun,
UMeTb npeacTaBrieHne 06 OCHOBHbIX Kflaccax HEOPraHMYECKUX U OpPraHNYecKMUX BELLECTB U UX
peakuMoHHOM cnocobHoCTU. [ucuunnmHa asnseTca npealwecTsyrowen ansa kypca «Bbicokomo-
NeKynspHble COegUHEHUSI».

11. MnaHupyembie pe3ynbTaTbl 00y4YeHUs MO AucuUnnMHe/Moayno (3HaHUA, YMeHus,
HaBblKU), COOTHECEHHbIE C NMaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUA obpa3oBaTesibHOU
nporpamMmbl (KOMNETEHLUSAMU BbINMYCKHUKOB):

Kog HasBaHue komne- Koa(bl) UuamnkaTtop(bl) lMnaHupyemble pesynbTaTbl 0Oy4YeHus
TeHUUn
YK-8 | CnocobeH cosga- | YK-8.1 VaeHTudpumumpyet | 3HaTb:

BaTb M Noadepxu- aHanusumpyet onac- | — (pakTopbl BPEOHOro BMAMSHWUS Ha XusHeges-

BaTb B NoBceaHEB- Hble 1 BpedHble TENbHOCTb 3NEMEHTOB Cpefbl 0buUTaHus

HOW JKM3HW U B hakTopbl AneMeH- — OCHOBHble BOMNpPOCbl 6e30MmacHOCTN KU3He-

npocheccnoHanb- TOB cpefbl obuta- 0eATenbHOCTY;

HOW OesaTenbHOCTH HWUSI U B pamKax — npaBuna nosedeHus MNpu BO3HUKHOBEHUU

BesonacHble ycno- ocyLlecTBAsSeMon YypesBblYanHbIX CUTyauui NPUPOOHOro, Tex-

BUS XnsHepes- OesATenbHOCTH; 3Ha- HOreHHoro, couuwansHoro un  6Guonoro-

TENbHOCTU ans €T OCHOBHble BO- COLManbHOTO NPOUCXOXAEHUS;

COXpaHeHus  npu- npocbl 6esonacHo- — npaBuna okasaHus nepBoW MOMOLUM npu

poaHon cpenbl, CTU XunsHegedTernb- TpaBMax U HEOTMNOXHbIX COCTOSIHWUSX, B TOM

obecneyeHus HOCTW; yucne B YCNOBUSIX Ype3BblYalHbIX CUTYaLMN;
ycTonumBoro pas- | YK-8.2 CnocobeH ocy- yMeTb:

BUTUSA obLlecTBa, B LeCTBNATb Aen- — AHanuaupoBaTb (aKToOpbl BPEAHOro BrMs-

TOM 4ucrne npu CTBWs NO NpeaoT- HUSE Ha KU3HeOesTeNbHOCTb 3MeMeHTOB

yrpo3e ” BO3HUK- BpaLLEHNIO BO3HWK- cpenbl obuTaHus;

HOBEHUM uYpes3Bbl- HOBEHWS Ype3Bbl- — WNpeHTudmumpoBaTb onacHble U BpeaHble

YanHbIX CUTyaLuin YanHbIX CUTyauun aKkTopbl B paMKax OCYLLIECTBNSAEMON Aes-

N  BOEHHbIX KOH- NPUPOOHOro, TEXHO- TenbHOCTY;

GrIMKTOB reHHoro, couunarb- — T[pamMOTHO [eWCcTBOBaTb B 4pe3BblHanHbIX
Horo (6uonoro- CUTyaumssiX MUPHOTO U BOEHHOTO BPEMEHM,
coumanbHoro) npo- cosgaBaTb 6GesonacHble ycnosus peanusa-
NCXOXOeHwus:; rpa- LuKn npodeccnoHansHon OeaTensHOCTH;
MOTHO AeicTBOBaTh | BNageTb (MMeTb HaBbIK(M)):

B UYpe3BblYanHbIX — HaBblkOM UWAEHTUUUMPOBATL OnacHble W
CUTyaLUsaX MUPHOTO BpedHble (haKTopbl B paMKax OCyLlecTBrsie-
N BOEHHOro BpeMe- MOWN AeATEeNbHOCTY;

HW, co3gaBaTtb 6€3- | — HaBbIkOM ObICTPO Pa3bACHATL U UCMOSMHATH
onacHble yCrioBus npasBuna noBeAeHUS nNpW BO3HWKHOBEHUU
peanusauuun npo- Ype3BbIYaMHbIX CUTYaLMWI;

deccuoHarnbLHoN — HaBblkOM OKa3aHus MepBOM MOMOLUM Mpu




[eATeNnbHOCTY;

TpaBMax U HEOTNOXHbIX COCTOAHUAX, B TOM

YK-8.3 FOTOB NPUHUMATL yucne B YCNOBUSIX Ype3BblYalHbIX CUTYaLMN;
yyacTme B oKaszaHuu
nepBoOW N 3KCTPEH-
HOW JONCUXosoru-
4YeCKon NOMOLLM npwu
TpaBMax 1 HeoT-
NOXHbIX COCTOSAHU-
§1X, B TOM YuUcre B
YCINOBMSIX Ype3Bbl-
YalHbIX CUTyaUun B
MUWUPHOE N BOEHHOE
Bpems;
YK-8.4 CnocobeH obecne-
untb  BesonacHble
nvnn KomopTHbIE
ycrnoBusa Tpyga Ha
paboyem wMecTe, B
TOM 4ucre ¢ nomo-
b0 CpeacTB 3aLu-
Tbl; BbISIBUTL U
yCTpaHuTe npobne-
Mbl, CBSi3aHHble C
HapyLWeHnsaMn Tex-
HUKK 6e3onacHocTn
Ha paboyem mecTe;
OrlK- | CnocobeH nposo- | OlNK-2.1 | PabotaeT € XuMu- | 3HaTb:
2 anTb ¢ cobntoae- yecknmm Belle- | - 0 HeobxoaumocTn obecnedeHnst 3PPEKTUBHO-
HMEM HOPM TEXHU- cTBamu c cobnioge- | ro 6esonacHoro ynpaBneHus TEXHOreHHbIMU
Kn ©e3onacHocTu HMEM HOPM TEXHMKW | KOMMNEKCaMu, yTUNn3aLmmn CyLLeCTBYHOLLINX OT-
XUMUYECKUA  BKC- ©e3onacHocTn X0[0B, NepeBeAeHne NPOMbILLSIEHHOCTM Ha 6es-
nepumeHT, BKMo- | OMNK-2.2 | Ncnonb3yeT cylle- | OTXOAHbIE BUAbLI MPON3BOACTBA;
Yyas CUHTe3, aHa- cTBylOLMEe U paspa- | - BuAbl ONAacHOCTEN MNPOMBILLNEHHbIX NpPOu3-
nms, n3yyeHne OaTtbiBaeT HOBble | BOACTB (COLManbHO-3KOHOMUYECKNE, TEXHOreH-
CTPYKTYpbI n METOAMKU  Monyye- | Hble, 3KOMOrn4ecKkne, BOEHHblE) U XUMUYECKON
CBOWCTB BeELLECTB HUA W  xapakTepu- | nabopaTopuu;
" MaTtepuanos, CTUKA BeWecTB U | - PU3UKO-XUMUYECKME N TOKCUKOSOrMYECKMe xa-
nccrnegosaHue MaTepuanos ON1A | pakTepucTukn, 0bnactn n cnocobbl NPUMEHEHMS,
MpoLeccoB C UX peLleHns 3agay | cnocobHOCTb nepemelaTbCss B MPOCTPaHCTBE,
yyactmem npodeccmoHanbHoOW | HakannMBaTbCA U pa3naratbCa B BUONOrmyecknx
0esTenbHOCTH opraHm3amax u oKpyxaroLien cpege v T.4. OCHOB-
OlMK-2.3 | MpoeoanT uccrneao- | HbiX NPOAYKTOB XMMUYECKOW TEXHOMOrMK, B TOM
BaHWs CBOWCTB Be- | Yncrne ocobo onacHbIX BELLECTB U SHEPropecyp-
LecTB U MaTepua- | COB;
TOB C WMUcCnomnb3oBa- | - 93KOoJlorn4yeckme I'Ip06ﬂeMbI npoun3soactea WM
HMEeM COBPEMEHHOrO | UCMOMNb30BaHMS OCHOBHbLIX MPOAYKTOB XUMUYe-
Hay4yHoro o06opyao- | CKOM TEXHOMOrMM U MyTU PeLleHUs IKOomnormye-
BaHUs CKMX npobrnem B opraHu3aLum XMMUYECKUX Mpo-
W3BOACTB;
yMeTb:
- UCMOSb30BaTb OCHOBHblE METOAbl 3alUnUTbl OT
BO3ENCTBMA ONACHbIX BELWECTB (S40BUTHIX,
3KOSOrMYeCcKn onacHbIX, NoXxapo- 1 B3pbiBOONac-
HbIX, PAANOaKTUBHBIX, KOPPO3NOHHO-AKTUBHbIX);
ONK-2.4 | MNposoant nceneno- | - YCTpaHATbL NocneacTeBnsi MPONIMBOB M NpoChina-

BaHWs CBOWCTB Be-
lwecte u marepua-
noB C MCNOfb30Ba-
HUem CEPUIHOro
Hay4Horo obopyno-
BaHus

HUIA XUMUYECKNX PEAKTUBOB;

- OKa3blBaTb NEPBYH MEOULIMHCKYHO MOMOLLb Mpu
OTPaBMEHNAX XMMUYECKMMU BELLLECTBAMM U T.M.
BrnapeThb:

- HaBblkamu 6e3onacHon paboTbl B XMMUYECKOW
naboparopuu;

- HaBblkamun paboTbl ¢ nabopaTopHbiM 060Opyao-
BaHWEM W NPOBOAMTb 3KCTMEPUMEHTLI C COOrMHo-
JEeHUeM npaBui TEXHUKN Be3onacHocTu




12. O6bemM gucuunImnHbI B 3a4eTHbIX eanHuuax/yac — 5/180.

CDopma npomemyTquoﬁ artrecrtaumMm 3a4eT C OLEHKOW, 3K3aMEH.

13. TpyaoemMKocTb No BuUAam y4ebHOU paboThbl

TpyooeMKkocTb
- Mo cemecTtpam
Bug yyebHou paboTbl Bcero
6 cemecTp 7 cemecTp
KoHTakTHas pabota 90 54 36
nekuun 54 36 18
_ npakTnyeckme 18 18
B TOMHmene: nabopaTopHble 18 18
KypcoBasi paboTta
CamocToaTensHasa pabota 54 18 36
MpomexyToyHasn aTTectaums (05151 IKk3ameHa) 36 36
NToro: 180 72 108

13.1. CogepxaHme AUCLMUNIIUHLI

n/n

HanmeHoBaHue pasgena
AncunniinHbl

CopeprkaHue pasgena AnCunninHbl

Peannszauus
pasgena guc-
LUUNJINHBI C
MOMOLLbIO OH-
nanH-Kypca,
OYMK *

1. Nlekumnn

1.1

O6wue BOMpOCHI XNMUYe-
CKOW TEXHONOormm

Ponb 1 macwrabbl ncnonb3oBaHUs NpoLEeccoB B pas-
NNYHBIX cdhepax MaTepuanbHOro NPon3BoACcTBa. TeH-
OeHUMN pa3BUTMSa TEXHOCHEPBI 1 BO3pacTaloLLlee 3Ha-
YyeHue npobnem obecneyeHnsa 6e30nacHOCTM XMMnye-
CKUX NMPOU3BOACTB U 3alLMTbl OKpYyXatoLen cpefbl.
Xummnyeckoe NpomnsBoACTBO Kak crioxHas cuctema. Oc-
HOBHblE 3Tarbl CO34aHUSA XMMUKO-TEXHOIOMMYECKNX
cucteM. CTpyKTypHasi uepapxms TEXHONOMMYECKUX
CUCTEM: MOMEKYNAPHbIE NPOLECCHI - MaKPOKUHETMKA -
annapaTbl - NPOU3BOACTBa rrnobanbHble NpoLecehbl
pasBuTUa TexHocdepbl.

1.2

TepmognHammyeckue Kpu-
Tepun a¢pHEKTUBHOCTU TEX-
HOMOMMYECKMX CUCTEM

dyHoameHTanbHble KpUuTepun apHEKTUBHOCTA UC-
NONb30BaHMWSA Cblpbs M SHEPrOpPEeCYpPCOB B XUMUKO-
TEXHOJOMMYECKMX npoLeccax. MIHTerpanbHble ypaBHe-
Hus BGanaHca maTepuarnbHbIX MOTOKOB B TEXHOMOMMYe-
CKWUX cucTeMax. MHTerpanbHble ypaBHeHUst 6anaHca
NoTokoB aHeprun. KoadpdurumeHT npeobpasoBaHus
aHepruun. TepmoanHamMmnyeckasi Wkana kayecTsa Ten-
noBsow aHeprnn. NHTerpanbHoe ypaBHeHne banaHca
SHTPOMUM, POCT SHTPONMUM B TEXHOSOMMYECKOM MNpoLec-
ce. JKceprusa Kak mepa noTeHumaneHom paboTocno-
COBHOCTU cuCTeMbl. YpaBHeHUe BanaHca aKceprum.

1.3

MogenvpoBaHue XMMmnko-
TEXHONOrM4YeCcKNX NpoLiec-
coB

MopaenvpoBaHue XMMUKO-TEXHOMNOrMYECKUX NpoLec-
coB. dusmyeckoe n MaTemMaTM4eCKoe MOAENMpPOBaHNE.
Teopus nogobus. Teopembl nogodus. Kputepum nogo-
6us. KputepumaneHble ypaBHeHus. [puHLMN n3oMop-
du3ma gudpdepeHumanbHbiX ypaBHEHUA. AHanorus.

1.4

PaBHoBecue 1 ckopocTb
XUMUKO-TEXHOJTOTNMYECKNX
npoLieccos

PaBHoOBecHe B XMMNKO-TEXHOMOMMYECKOM npoLiecce.
KoHcTaHTa paBHOBeCUA. 3aBMCMMOCTb KOHCTaHTbI
paBHOBECUS OT TeMnepaTypbl U AaBneHus. Pacyet
paBHOBECHOW peaKUMOHHOM cmecu. BrnivsHue Ha pas-
HOBECHbIN BbIXO4 MOJTIbHOrO COOTHOLLUEHMSI MCXOOHbIX




BELLECTB, NPOAYKTOB peakuun 1 COAep>KaHNst HEPTHBIX
npumecen. PaBHoBecKe B reTeporeHHbIX npoueccax.

1.5

Makpockonunyeckas Teopusi
hM3NKO-XMMUYECKNX SBE-
HUI - TeopeTuyeckas 6asa
XMMUWYECKON TEXHOMOrNn

[MoHATMe 0 MakpokuMHeTuKe. BrninaHue temnepatyps,
OaBneHus, KOHLEHTpaumumM UCXOOHbIX peareHToB Ha
CKOPOCTb U CenekTUBHOCTb npouecca. Makpockonuye-
ckast Teopus OU3NKO-XMMUYECKNX SBMEHWUN - TEOPETU-
Yyeckasi 6a3a xummnyeckomn TexHonornn. OCHoBHOe
ypaBHEHWNe nepeHoca cybcTaHumin. YpaBHeHnsa Hasbe-
Ctokca, KOHBEKTUBHOM AU dy3un 1 TennoTbl.

1.6

OnemMeHTbl MeXaHWKM ra3oB
W XXnakocTten

ONeMeHTbl MeXaHUKM ra3oB W XNOKocTen. Pexumbl Te-

yeHus. Kputudeckoe uncno PenHonbaca. Xapakrepu-

CTUKa TypByneHTHOro pexuma. TeveHus, obycnosneH-
Hble rpagueHTamMm NIOTHOCTM N NOBEPXHOCTHOMO HaTs-
XeHus. MmapoanHaMmyeckoe CONpoTUBIEHNE U 3aBU-

CUMOCTb €ero oT yucna PenHonbaca. Cnocobbl TpaHe-

NMOPTUPOBKM ra3oB U XXUAKOCTEMN.

1.7

Tennosble npoLecchl

Tennosble NPOLIECCHI B XMMUYECKOW TexHonoruun. Cno-
CoObl pacnpocTpaHeHnst TennoThl. YpaBHEHUS TEMMOo-
nepeHoca. KoadhpmumeHT Tennootgayum n tennonepe-
nauun. 3aBmMcMMOCTb ero oT umcna PenHonbaca. MNpea-
CTaBrEHNE O CITOXEHWUN TEPMUYECKNX COMPOTUBNEHNI U
NMMUTUPYIOLLEM conpoTmBreHun. MyTn niteHcmnduka-
LK npoLeccoB TennioobmeHa 1 NoBbILLEHUS UX TEPMO-
AnHaMmyeckon apeKkTMBHOCTU. TexHonornyeckue
crnocobbl HarpeBaHns 1 oxnaxageHua. TennoHocutTenm
1 TennoobmeHHble annaparbl.

1.8

MaccoobmeHHble npouecchbl

MaccoobmeHHble npouecchl. OCHOBHbIE NPUHLUMMI
MacCcOOOMEHHbIX NPOLEeCCoB B CMCTEMAaX ras-
KMUAKOCTb, XKNOKOCTb-KUOKOCTb, ra3-TBepAoe, Xua-
KOCTb-TBepAoe. PaBHOBECHbIE, KWHETUYECKMNE U MeXa-
HMYeckne akTopbl B OpraHu3aLmm NpoLeccoB Mex-
dasHoro maccobmeHa. Abcopbumsa. AHanorus ¢ Ten-
noobmeHoM. KoadhpmumeHTbl MaccooTaaum n macco-
nepegaun. KpurepumanbeHble ypaBHeHUs abcopbunn.
CpegacTBa MHTEHCUMKALMM NPOLLECCOB MaccobMeHa.
Abcopbepbl. Kputepmm nocTpoeHnss onTuMarnbHbIX
COpPOUMOHHO-AECOPOBUNOHHBIX LiKNoB. Agcopbuus.
AeneHune hopmuposaHusa ppoHTa copbunn. Pektucn-
Kaumsi. MembpaHHasi TEXHOMOra pasgeneHms cmecu
BellecTB. PaBHOBECHbIE N KMHETUYECKME haKTOPbI,
onpegensoLwme appekTMBHOCTL MeEMOpPaHHOro pas-
JeneHus.

1.9

XuMuyeckme peakTopsbl

["eTeporeHHble kaTanuTuieckme peaktopsbl. Quddysu-
OHHO-KMHETUYECKME PEXMMbI MPOTEKaHNsS peakumn B
MOPUCTON rpaHyne KatanusaTopa.

TvnoBble XMUKO-
TEXHOMOorn4yeckme NpoLeccehbl

TexHonornyeckast cxema Npon3BoACTBa

ammuaka. OcobeHHOCTM TEXHOMNOMMYECKOTO pexmma u
COOTBETCTBYHOLLEE annapaTypHoe pelueHne. banaHco-
Bbl€ YpaBHEHNA KOHBEPCUU MeTaHa BOAAHbIM NapoM.

KaTtanutuyeckune npoueccol

M3ameHeHne Habnogaemoro KUHeTUYECKOro nopsaka
peakumun. PakTopbl, onpegenstowme apeKTMBHOCTb
NCMNonb30BaHWs NOBEPXHOCTU KaTanu3atopa. fBneHue
MHOXECTBEHHOCTM CTaLMOHAPHbIX PEXMMOB Ha Npu-
Mepe 3K30TEPMUYECKON KaTarnmnTUYECKON peakuuu.

2. MpakTnyeckue 3aHATUA

21

PaBHoBecue n ckopocTb
XUMUKO-TEXHOJTOTNMYECKNX
npoLieccos

PaBHoOBecHe B XMMNKO-TEXHOMOMMYECKOM npoLiecce.
KoHcTaHTa paBHOBeCUS. 3aBMCUMOCTb KOHCTaHTbI
paBHOBECUS OT TeMnepaTypbl 1 AaBneHus. Pacyet
paBHOBECHOW peaKUMOHHOM cmecu. BrnivsHue Ha pas-
HOBECHbIN BbIXO4 MOJTIbHOrO COOTHOLLEHMWSI UCXOOHbIX
BELLECTB, NPOAYKTOB peakuun N COAepKaHNst UHEPTHbIX
npumecen. PaBHoBecKe B reTeporeHHbIX npoueccax.




2.2 Makpockonunyeckas Teopusi
PU3UKO-XMMUYECKMX SBIIE-
HUIA

lMoHATME O MakpokuMHeTuke. BnvsHue TemnepaTtypbl,
OaBneHus, KOHLUEHTpauMnm WCXOOHbIX peareHTOB Ha
CKOPOCTb N CenekTMBHOCTb npouecca. Makpockonuye-
ckasi Teopusi (PUNKO-XUMUYECKNX SBMEHWUI - TeopeTu-
yeckas 6asa Xxumudeckon TexHorormn. OcCHOBHOe
YpaBHEHNE nepeHoca cybcTaHuun. YpaBHeHna HaBbe-
CTokca, KOHBEKTUBHOM AN dy3un 1 TennoThbl.

2.3 Tennosble NpoLecchl

Tennosble NpoLecchbl B XMMUYeckon texHonornn. Cro-
cobbl pacnpocTpaHeHnss TEeNMOTbl. YpaBHEHUs Tenmno-
nepeHoca. KoahumuneHT Tennootgaum n tennonepe-
fauun. 3aBMcmMMoCTb ero ot Yucna PenHonbaca. Npea-
CTaBfieHUE O CIOXXEHUN TEPMUYECKNX CONPOTUBIEHWIN U
nMMUTUpYoLWeM conpoTtueneHun. Nyt nHteHcudmka-
Luum npoueccos TennoobMeHa 1 NOBbILLEHNSA UX TepMO-
AnHaMmmyeckon  adpPeKTMBHOCTU.  TexHonornyeckue
Cnocobbl HarpeBaHWs M oxnaxaeHud. TennoHocuTenu
1 TennoobmeHHble annaparhbl.

2.4 XvMuyeckme peakTopsbl

["eTeporeHHble kaTanuTuyeckme peaktopbl. Quddysu-
OHHO-KMHETUYECKME PEXMMbI MPOTEKaHNsS peakumn B
MOPUCTON rpaHyne KatanusaTopa.

2.5 TvnoBble XMUKO-
TEXHOMOrn4Yeckme NpoLeccehl

TexHonornyeckasi cxema Npovn3BoACTBa

ammunaka. OCobeHHOCTM TEXHONOMMYECKOrO pexuma n
COOTBETCTBYHOLLEE annapaTypHoe pelueHne. banaHco-
Bbl€ YpaBHEHNA KOHBEPCUU MeTaHa BOAAHbIM NapoM.

2.6 KaTtanutuyeckune npoueccol

M3meHeHne Habnogaemoro KMHeTUYECKOro nopsaka
peakuun. dakTopbl, onpeaenstowme 3PEKTUBHOCTb
MCNosb30BaHNsi MOBEPXHOCTM KaTanusartopa. AeneHue
MHO>XECTBEHHOCTWN CTaLUMOHAPHbIX PEXMMOB Ha Npu-
Mepe 9K30TEPMUYECKON KaTannTUYECKON peakuuu.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHaTuUi (YacoB)
Ne HavnmeHoBaHue Tembl
MpakTuue- JTabopaTtop- CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl Jlekummn Bcero
ckme Hble paboTa

1.1 | O6bwme BONPOCHI  XMMUYECKOWN 5 0 0 > 4
TEXHO0rmm

1.2 | TepmoamHammdeckne  KpuTepuu
3(PPEKTMBHOCTM TEXHONOMMYECKNX 6 0 0 8 16
cucTeM

1.3 | MogenupoBaHue XUMMKO- 8 0 0 4 12
TEXHOMOIMYECKUX MPOLIECCOB

1.4 | PaBHOBecME U CKOPOCTb XUMUKO- 4 5 5 4 12
TEXHONMOrMYeCcknx NpoLeccoB

1.5 | Makpockonnyeckaa Teopus usn-
KO-XMMUYECKIX ABMEHNIA - Teope- 6 3 3 6 18
Tnyeckad 6asa XMMUYECKON Tex-
HoMnormu

1.6 aﬂeMGHTI:J MEXaHUKNU Tras3oB WU 6 0 0 6 12
XnaKocTen

1.7 | Tennosble npoueccol 6 4 4 6 20

1.8 | MaccoobmeHHble npouecchl 6 0 0 6 12

1.9 | Xumunyeckne peaktopsl 4 3 3 4 14

1.10, TunoBble XMMMKO- 5 3 3 4 10
TEXHOMOrnyeckne npoueccol

1.11] KaTtanutudeckune npoueccol 4 3 3 4 14
WToro: 54 18 18 54 144

14. MeTogn4yeckne ykasaHusa Ans o6yvarowwmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

B yyebHOM npouecce ncnonbayotcsa cnegyowmne gopmbl paboThl:

- NpoBedeHME Nnekumn,




- NpoBegeHne nabopaTtopHbIx pabor,
- 3aHATUSA B MHTEPaAKTUBHOM hopMe (QMUCKyCcCum),
- BHeayaUTOpHasa camocTosiTenbHas paboTa CTy4eHTOB.
OpraHusaunoHHas CTpyKTypa NEeKLUNOHHOro 3aHATUS:
1. dopmynupoBKa TeMbl, Liefien 3aHATUS, NOCTaHOBKa NpobrieMHOro Bonpoca.
2. Pa3bsiCHEHNE BONPOCOB TEOPETUYECKOrO N NPaKTUYECKOro niiaHa Ans peleHns noctasrex-
HOW Npobnembi.
. PaccmoTpeHune nyTten pewwenns npobnemMHoro Bonpoca Ha KOHKPETHLIX NpuMepax.
. 3akno4yeHne, hopmMynmpoBka BbIBOAOB.
. opmynnpoBka 3agaHusa ans CaMoCTOATENbHON AoMaluHen paboTbl. O3By4MBaHUE TEMDI
cnefyroLero 3aHATus.
OpraHusaunoHHas CTpyKTypa NpakTUYeCcKoro 3aHATUS:
. dopmynupoBKka uenen 3aHATUS M OTBETbl Ha BOMPOCbI CTYAEHTOB.
2. O3HakomeHme ¢ TeOPETMYECKON OCHOBOW PaboThbl, OCHOBHbIMW NpUeMamMm U TeXHUKoN 6es-
onacHoCTuM npu paboTe ¢ Mcnonb3yembiMn Npnubopammn n peakTMBamu.
3. BbinonHeHmne akcnepumeHTanbHOM Yactu paboThbl.
4. O6paboTka akcnepuMeHTanbHbIX pe3ynbTaToB 1 NPeaoCcTaBneHne ux ans npeasaputensHoOn
NPOBEPKM NpenogaBaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCA C LIENbIO BbIABNEHUS YPOBHS OCBOEHUS Ma-
Tepuana no TemaTtmke paboTbl, CNOCOOBHOCTM AaTb NPaBUIbHYIO TPAKTOBKY peaynbTaTtam, Nony-
YEHHbIM MpUW BbINOSTHEHUN paboThl. 3almTa paboThl 3aknyaeTca B 0popmMieHnn padboT, ycT-
Hon Becene npenofaBaTtend co CTYyQEHTOM MO MOfyYeHHbIM B paboTe pesynbTaTtam U OCHOB-
HbIM TEOPETUYECKUM MOHATUSAM MO TeMe paboThbl.

TeKylWnin KOHTPOSb MPOBOAMTCS MYTEM MPOBEPKM BbIMNOSIHEHUS AOMALLHEro 3agaHus,
BXOAHOrO KOHTPONS (B BUAE KOHTPOSIbHOW paboThl).

KOHTpOfb OCBOEHUSA TEOpPEeTUYECKOro maTepuana npoBOAUTCS nocne npocnyLnBaHuN
CTyOQeHTamMun NEeKUMOHHOro martepuana no Kaxgon Teme B BUAE KONTOKBMYMa W BbINOJSTHEHUS
AOMaLUHMNX 3adaHui. BbinonHeHne gomallHWX 3adaHui KOHTponupyeT nektop. ExeHeaenbHo
CTYOEHTbl UMEIT BO3MOXHOCTb BbISICHATbL BCE BONPOCHI, OCBOEHNE KOTOPbIX Bbl3blBAET TPYLHO-
CTM1, Ha KOHCYIbTaLMAX C NEKTOPOM B CneumanbHO OTBEAEHHbIE AN 3TOro KOHTaKTHbIE Yachl.

g~ w
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15. NepeyeHb OCHOBHOMW U AONONIHUTENLHOWN NUTEpaTypbl, PECYPCOB UHTEPHET, HeObXo-
AUMbIX OAnAd oCcBoeHusA guCcumnnIinHbI

a) OCHOBHas nuTeparypa:

Ne n/n MICTOYHUK

4 O6Lwmi Kypc NPOLECCOB 1 annapaTtoB XMMUYECKOW TEXHOMOrMuK: B 2 kH./nog peg. B.IN. AnHwTen-
Ha. - M. : ®uamatkHura : Jloroc, 2006.- KH.1. —881c¢; KH.2. —1757c.

XMMUKO-TEXHOMOMMYeckne NpoLecchl : y4ebHUK 1 NpakTUKyM Ans akagemudeckoro 6akanaspua-

2 Ta/ H0. A. Komuccapos, M. b. meb6os, J1. C. lNopaees, . . BeHt. — 2-e n3a., ncnp. n gon. — M.
: U3gatenbctBo KOpanTt, 2018. — 359 c.

3 TeopeTunyeckne ocHoBbI xummudeckon TexHonoruu. / Mocksnyes HO.A., puropudes A K., NMasnos
0O.C. Yu. nocobue, 3-e n3a., crep.M. «Jlanb», 2018 r.

4 BapaHos 1. A. lNpouecchl 1 annapaTbl XMMUYECKON TexHonoruu: YyebHoe nocobue / . A. bapa-

HoB. — 2-e u3a. M. «JlaHby, 2018 r.

Boukapes B. B. OnTnmmnsaumsa XMMmMKO-TEXHOMOMMYECKNX MPOLLECCOB : y4ebHoe nocobue ansa 6a-
KanaspuaTa n maructpatypsl / B. B. boykapes. — M. : sgaTtenbcTtBo KOpanTt, 2018. — 263 c.

6 Obwan xummudeckasn TexHonorus. Metogonornsa NPoOeKTUPOBaHUSA XMMUKO-TEXHOMOrMYECKMX NPo-
ueccos./ nog.pea. X.9. Xapnamnugu. — Cl6.: «JlaHby», 2013. — 448 c.

Kytenos A.M. O6Lasn xummnyeckaa texHonorus / A.M. Kytenos, T.U. boHgapesa, M.I". bepeHrap-
TeH .— 3-e u3g., nepepab. — M. : AkagemkHura, 2007 .— 528 c.

0) gononHuTeneHasa nuTeparypa:

Ne n/n McToYHUK

P Obwas xmmunyeckas TexHonorus: B 2 4. / [W.MN. MyxneHos u ap.] ; nog pea. W.IN. MyxneHosa .—
M. : AnbsaHc, 2009-.

9 AbanoHuH B.E. OcHoBbl xumnyecknx nponadsoacts / B.E. AbanonuH, .M. Ky3HeuoBa, X.3. Xapnamnuan /
- M.: «Xumusay, 2001. — 472 c.




ObitHepckuid FO.U. Tpouecchbl 1 annapatbl xumudeckon TexHonorum / 0., ObiTHepckuin. - M.:

10 Xvmus, 1995.-T.1.-400c; T.2.-383c.

11 O6wan xumnyeckasa texHonorus / nog peg A.l'. AmenuHa — M. «Xumua», 1977. — 400 c.
TexHonornyeckne n TepMognHamMmmnyeckme ocobeHHOCTU MPOM3BOACTBA aMMMaka. MeTon. yka-

12 3aHVa ONng CTyoeHToB 4 Kypca AHeBH. oTaeneHus xum. dak./ coct.: B.A. KysHeuos. -BopoHex :
BI'Y, 2004. - 35c.

13 CadpoHoB M.C. Kputepmm TepMogMHaMU4ECKOro CoBepLUEHCTBa TexHonornyeckmnx cuctem/M.C.

CadpoHoB. - M. : MI'Y, 1998. - 73c.
14 KysHeuos J1.[1. CuHtes ammunacka / J1.[1. KysHeuos. - M.: Xumus, 1982. - 254c.
JlebepeB H.H. Xvimnst n TeXHOMNOrMs OCHOBHOIO OPraHMYeckoro N HedTEXMMUYECKOro CUHTe3a /

15 H.H. Nle6epes. - M.: Xumusi, 1988. - 738c.

OcHoBbl TexHonornm nepepaboTku nnactmacc/nog ped. B.H. KynesHesa, B.K. 'ycesa. - M. : Xu-
16

muns, 1995.-367c.
17 Bonbkosny C.UA. Obwasa xummdeckasa TexHonorns: B 2 kH./C.U. Bonbdkosud. - M.: Xumus.-

T.1-1952.-989¢; T.2. -1959. -806c.

B) MHpOPMALMOHHBIE SNEKTPOHHO-00pa3oBaTenbHbIE pecypchbl (oduumanbHble pecypcbl MHTEPHET) :

Ne n/n Pecypc
12 "YHuBepcuTeTckas bubnuoteka online", http://biblioclub.ru/
13 OneKkTpoHHO-6nbnnoteyHasa cuctema "KoHcynbTaHT ctyaeHTa", http://www.studmedlib.ru
14 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa 6ubnuoteka BI'Y.
http://www.en.edu.ru/ - ECTeCTBEHHO-Hay4HbI 0Opa3oBaTenbHbIA NopTan - ABNAETCA COCTaB-
15 HOW YacTbto heaepanbHoro noptana "Poccuickoe obpasoBaHue”. CoaepXxut pecypcbl U cCblin-

KM Ha pecypcbl N0 €CTECTBEHHO-HAYYHbIM ANCUMNIIMHAM (pur3unka, XumMus 1 bruonorus).
http://window.edu.ru/ - nHpopmaumnoHHasa cuctema «EgnHoe okHO goctyna k obpasoBaTternb-
HbIM pecypcamy.

http://www.elibrary.ru —HayuyHas anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHenwwuii poc-
CUACKMIA MHPOPMaLIMOHHBIN nopTan B obnactu Hayku, TEXHONOMMN, MeanLMHbI 1 06pa3oBaHus,
17 copgepxawmm pedepatbl M NOMNHbIE TEKCTbI Bonee 12 MIH. HayyHbIX cTaTten u nybnukaumin. Ha
nnatgopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcun 6onee 1400 poCCMMCKUX Hay4yHO-
TEXHUYECKNX XypHanoB, B TOM yucne 6onee 500 xypHanoB B OTKPbITOM AOCTYMeE.

16

16. NMepeyeHb y4e6GHO-MeTOAMYECKOro oGecneyeHns Ans caMoCcTosATeNIbHON pa6oThl

Ne n/n McTovHnK
TexHonorn4yeckme 1 TepMoagnHaMmyeckme ocobeHHOCTU NPOU3BOACTBA aMMMUaka. METOA. yKa-
1 3aHUsA Ons CTyOeHTOB 4 Kypca AHEBH. oTaeneHus xum. gak./ cocT.: B.A. Ky3HeLoB. -BopoHex :
BI'Y, 2004. - 35c.
MpakTukym no obLern xummyeckon TexHonorum / BopoHex. roc. yH-T ; cocT.: I1.0. Kywes, B.A.
2 KysHenos, C.A. LLlectakoB .— OnNeKTPOH. TEKCTOBbIE AaH. — BopoHex : N3gaTenbckuin Aom

BI'Y, 2017.— CsoboaHbIn 4ocTyn n3 uHtpacet BIy .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf>

3 WHCTpyKumst no TexHuke 6esonacHoCcTn npu paboTte B nabopatopum ¢ NPUMEHEHNEM XUMUYECKMX
BewecTB. BopoHex : BI'Y, 2002 — 33 c.

17. Obpa3soBaTenbHble TEXHOOrMU, UCNONb3yeMble NpuU peanusayum yyebHon aucum-
NSIVHbI, BKINOYaa AUCTaHUUMOHHbIe obpa3oBaTtenbHble TexHonorum (OT), anekTpoHHoe
oby4yeHue (30), cmewaHHOe obGy4YeHue:

Mpn peanusaumm UCUMNANHBI UCNONbL3YHTCA Kriaccuyeckme obpasoBaTtesbHble TEXHOMO-
run 6e3 3ameHbl ayaUTOPHbIX 3aHATUIA (Nekumin n nabopaTopHbiX 3aHATUN) Ha [JOT. OCHOBHbIE
TUMbI NEKUMA — BBOOHbIE NEKLUMM (B HaYane n3yydeHns aUCUmMninHbl) U MHOOPMaLMOHHbIE NEK-
UMM c Bu3yanusaumen (MynbtTumeguiiHble npeseHtauyumn). lNpoBegeHne Tekywmnx atrectaumm mn
NPOMEXYTOYHbIX aTTecTaunn ocywiecTenseTcss B gopme yctHoro cobecegoaHust no KMM. Ca-
MocCTOodATENbHAA paboTa No BceMm pasgenam npeanonaraeT BbiNoSIHEHWE 06a3aTenbHbIX NMUCH-
MEHHbIX JOMAaLLHUX 3a4aHuN.

Mpn peanusaumm y4ebHOM OUCUMMANHBI UCMONb3YHTCA 3NEMEHTbI 3NEKTPOHHOIo obyye-
HUS 1 pasnu4yHble UCTaHUWOHHbLIE 0Opa3oBaTenbHble TEXHOMOMMKN, No3Bosnswme obecneyn-
BaTb OMOCpefoBaHHOE B3auMOOeNCTBME (Ha pacCTosiHUMKM) npenodasaTenien u oby4varoLmxcs,
BKMNOYaA MHCTPYMEHTbl 3IEKTPOHHOM  MHJOpMauMoHHO-00pasoBaTensHon cpegbl BlY
«ONEKTPOHHbIN yHUBEpCUTET BIry» (https://edu.vsu.ru) n/nnu ‘MOOK BIry”
(https://mooc.vsu.ru), nposefeHne BeOMHAPOB, BUOEOKOHMEPEHUMN (B TOM 4uUcre C




npuMeHeHnem

cepBuUCoB

Zoom,

Discord wn gp.),

nocpeacTtsom SJ'IeKTpOHHOIZ NOoYTbl, MECCeHOXXEPOB.

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLUNNUHDbI:

CoNO>O~WN =

HoyTbyk

MynbTuMeguNHBIA NPOEKTOP

OkpaH

PedpakromeTtp MP®-454 B2M
YcTaHoBKa ¢ Hacagkon [nHa-Ctapka.
Mpnbop anga paboTbl C NaTekcom.
YcTaHoBKa onpegeneHns TemnepaTtypbl BCMbILLIKA.

TutpoBanbHas ycTaHOBKa.

Becbl aHanuTtuyeckue.

. Becbl TexHO-xnMU4eckme.
. MogynbHbI CNEKTPOMETP AMHAMMYECKOrO M cTaTudeckoro paccesiHus ceeta Photocor-Complex.
. KomnbtoTep.

. TypbugumeTp.
. YnbTpa3ByKoOBOW AucneprarTop.
. BogocTtpyiHbie Hacochl.
. Wkad cywmnbHbIn

. Wkad BakyymHbIN.

. ®otomeTp KOK-3 «30M3»
. Annapatbl Cokcnerta.
. TepmocTartbl.

B3auMogencTeme B

coLceTsx,

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUS TEeKYLWEeNn N NPOMEXYTOYHON aTTecTauumn
Mopsiaok oueHKn ocBoeHNs obyyatrowmmmncs y4ebHoro matepmana onpeaenserca co-
AepXXaHMeM crnegymx pasgenoB AMCUMNNVHLI:

HanmeHoBaHue pasge-

Ne K -
nn | na ﬂVICLI,I/II'IrJI'IﬂV;HbI (mopy- Teﬂ\l"mnﬂe(m) MH””KigﬁézgeiifmmeH”ﬂ OueHouYHbIEe cpeacTBa
YK-8.1, YK-8.2, YK-8.3, YK- TecToBble 3agaHuA
1. | ©Ouwe sonpocelximn- | HKCB ) Vg 4 OMIK-21, ONK2 2, NlaBopaTopHble paboTs
YeCKOon TexHonornm |-|K—2.3, OnK-2.4
TepmognHamunyeckme JTaBopaTtopHble paboTsl
2 KpuTepumn adheKTUBHO- OrlnK-2 OriK-2.1, OrK-2.2, Orik- [JomaluHne 3agaHus
' CTU TEXHOIOMMYECKMX 2.3,0lK-2.4 Konnokeunym
cucTtem
MogenupoBaHue xmmm- TecToBble 3agaHNA
3. KO-TEXHOSOrYECKMX OnK-2 OMK-2.1, OrK-2.2, OfK- NaBopaTtopHble paboThl
2.3,0MNK-2.4
npoLieccoB
PaBHoBecKe 1 ckopoCTb OMK-2.1, OMK-2.2, OrK- TecToBble 3agaHus
4. XUMMKO- OMK-2 2 3. OMK-2.4 JomaluHne 3agaHus
TEXHOSOrNMYEeCKMX npo- o ) MpakTUKOOPMEHTUPOBAHHbIE
LLeccoB 3a4aHus
Makpockonuyeckas Teo-
pysi PUBNKO-XUMNHECKNX : : : TecToBble 3agaHus
5. SABMNEHUN - TeopeTUnye- OnK-2 OrK 22'13’ %I_Il:f(zza OfK JTabopaTtopHble paboThl
ckas 6asa xmmuyeckom = '
TEXHONOorMm
6. | OnemenTsl MexaHukm OrK-2 OMK-2.1, OMK-2.2, OTK- n;gngfg'eHz?e”aggg
' rasoB W XXnakocTen 2.3, OlNK-2.4 patop paboTe!
OrK-2.1, OrK-2.2, OrK-
7. Tennosble NpoLecchl OriK-2 2.3, OlK-2.4 JTabopaTtopHble paboThl,
KOJIII0KBUYM
) JTabopaTtopHble paboThl
g. | Maccoobuenrbienpo- | OMK2 | onik2.1, OMk-2.2, OMK- TecToBbie 3anaHMs
H 2.3, OlNK-2.4 [omaluHne 3agaHus




HanmeHoBaHue pasge-

I_II\}IQ_I na ﬂVICLI,I/II'IJ'IV;HbI (mopy- | - gﬁrmnﬂe(;n) MH””KiL‘:fl_(IZQei?_ﬁxmeH”ﬂ OLeHOYHbIE CpeacTBa
ns
0. XUMMYECKME peakTops! OriK-2 OrK-2.1, OlK-2.2, OrK-2.3 ﬂa_lﬁ_opaToprle paboThl,
ecToBblE 3a]aHus
TvinoBble XvMMuKo- VK-8 YK-8.1, YK-8.2, YK-8.3, YK- JlabopaTopHble paboThbl
10. | TexHomormyeckue npo- OMK-2 8.4, OlK-2.1, OlK-2.2, TecToBble 3aaHs
Llecchl OriK-2.3, OrK-2.4 JlomaluHve 3aaaHus
OfK-2.1, OK-2.2, OfK- Na6opatopHble paboTbl
KaTanuTuueckue npo- OMK-2 2.3, OMK-2.4 PAaTOPHbIC P
11. ecch TecToBble 3aaHUA
H [omaluHne 3agaHus
MpomexxyToyHas aTTectauus MepeyeHb BOonpocos

dopMa KOHTPOst — 3a4€eT C OLIEHKOW, 3K3aMeH

PoHA OLeHOYHbIX cpeancTe C(*)OpMVIpOBaHHOCTM KOMNeTeHUUMn

YkazaTb MaccooOmeHHbIN anemeHT XTC:
a) ucnapuTtens;

0) opobunka;

B) AUCTUNNATOD;

r) TypbuHa

Mo npoucxoxaeHuto NpupoaHas Boda knaccudpumumpyeTcs Ha:
a) OXnaXxxaaroLLyto, TEXHONOMMYECKYH0, 3HEPreTUYECKYHO;

6) aTMOCcepHYH0, NOBEPXHOCTHYH, MOA3EMHYIO;

B) NPOMbILLUIIEHHYO, ObITOBYIO, MUTLEBYIO;

r) rmapokapGoHaTHY10, CyrnbdaTHYO, XIIOPUAHYHO.

Kakune cnocobbl MHTEHCUUKALUKM reTepOreHHOro npouecca "ra3-Xnakoctb" MOXHO
npeanoXuTb?

a) B 6apboTaxHbI Cron BBOAUTL ra3 MENKUMU Nny3blpbkamMu;

6) yBenuunTb BbICOTY BapboTaKHOro cros;

B) Nnepentu o1 6apboTaXHOro annapaTa K HacagouHOMY;

) UCNOJSb30BaTb HACaA4O4HbIM annapaTt ¢ camMmbiMU MENTKUMU SfIEMEHTaMM.

ConoctaBbTe npuBeaeHHbIe pelleHnd, NCnofib3yemble A4 NoCTPOEHNA XUMUKO-
TEXHOOMMYE€CKON CUCTEMBI, C nepeyncrieHHbIMn np06nemaMM?

N306bITOK O4HOrO N3 KOMMNOHEHTOB;
NPOTMBOTOK (pa3 B ABYyX@asHbIx npoLeccax;
dpaKUNOHHBLIN peLyKr;

NOJSTHbLIN PELVK;

yTUNM3aums OTXo40B;

obe3BpexnBaHne OTXOA0B;
KOMOVHMpoOBaHWe Npon3BOACTB;
pereHepaumns aHepruu;

. YTUNu3aums aHepruu;

10.ncnonb3oBaHMe BTOPUYHbIX AHEPrETUYECKUX PECYPCOB;
11.coBmeLLEeHne NpoLEeCccoB;

12.komnniekcHasa nepepaboTka Cbipbs;

13. pereHepaumsi BCnomoraTesbHbIX BELLECTB.

©CEeNO>ORrWN=




A) MakcMmManbHOro UCMonb30BaHUS CbipbeBbIX U MaTepuanbHbIX PECYPCOB;
B) makcMmanbHOro UCnosb30BaHMs 3HEPreTUYECKUX PECYPCOB;

B) MUHMMUM3aLMM OTXOA0B NPON3BOACTBA.
(A-1,2,3,57,11,12;,B-3,8,9,10;B-5,6, 9, 12, 13))

5. MapameTpbl TEXHOMNOMMYECKOro pexuma (TemnepaTtypa, AaBreHne, KOHLEHTpaums) us-
MEHSIIOTCSl BO BDEMEHW B PeaKTope ... AeNCTBUS. (NEPMOONYECKOrO)

6. OTHoLIEeHMe Macchl LerneBoro NpoAaykra K obwen Mmacce NpoayKToB, NOMyYeHHbIX B AaH-
HOM rnpoLecce, UM K Macce npespaLLeHHOro Cbipbs 3a ornpeaenéHHoe Bpems, Ha3biBa-
eTcs ... (CeNeKTMBHOCTb)

7. Tepeuncnunte ctagmm NPOMBbILLIIEHHON BOAONOArOTOBKM.
OcHoBHble onepaunn BOAONOArOTOBKMU:
e OYUCTKa OT B3BELUEHHbIX BELWECTB OTCTauBaHMEM U PUNbTPOBaAHMEM (OCBETIE-
Hue),
e yMsirYyeHue,
B OTAEMbHbIX Cryvasax:
obecuBe4nBaHue,
HenTpanusaums,
perasauus,
obessapaxuBaHue.

OnpenenuTb NPOM3BOAUTENBHOCTL (MO XNOpPOEH30My) YCTaHOBKM XINOpUpoBaHUA 6eH3o-

na, ecnu Ha xnopupoBaHue nagatot B yac 18500 kr ocyweHHoro 6eH3ona, cteneHb KOH-

Bepcumn 6eHsona coctaBnsaeT 43%, a CenekTMBHOCTb Mo xropbeH3ony 96%.
OteeT: 11 T/M

9. lMepeuyncnuTe OCHOBHbIE HanpaBneHUs paLnoHaNbHOMO UCMNONb30BaHNS XMMUYECKOTO
CbIpbS.

OcHOBHbIMU HanpaBlieHnAMIN paunoHarnbHOro Ncrnofib3oBaHNA XMMNYECKOIO CbipbsA
ABNAKOTCA:

e MpuUMeHeHue Gonee OELLEBOrO Chlpbs;

e UCMONb30BaHUE BTOPUYHbIX MaTepuanbHbIX PECYPCOB;

e UCMONb30BaHUE MEeHee KOHLIEHTPUPOBAHHOTO CbIpbS;

e  KOMMsekcHasi nepepaboTka Cbipbsi (KOMMNIEKCHOE NCMOSIb30BaHNE Chipbs MPUBO-
AVT K COKPALLEHUIO KanuTarbHbIX BIIOXEHWUA B NPOU3BOACTBO, CHIMKEHMIO ceGecTou-
MOCTU NPOAYKLNN);

e 3aMeHa MULLEBOrO Cbipbs HA HEMULLEBOE;

e NPUMEHeHMe anbTepHaTUBHbLIX MaTepUarnos;

e PEeuupKynsauMs cbipbs, T. €. BTOPUYHas nepepaboTka BbipaboTaBLUMX CPOK IKC-
nnyaTtauuu, BblleALMX U3 CTPOS U MoparibHO YCTapeBLUMX U3OeNu.

10.Pacckaxunte o NPONUCXOXKOAEHNN BTOPUYHOIO CbIpbA U NYTAX €ro UCrnoJjib30BaHUA.
BToquHoe Cbipbé — UCXOOHblEe B NMpon3BoACTBe BeELWECTBA N MaTepuarlibl, ABA0Lne-

CA oTXo4amMu Apyrmux npomn3soncts U I'IOTpe6J'IeHl/IFI. MX nCTouHMKaMn sIBNSAKOTCH OTXOAb!
npon3BoacTBa U OTXo4bl n0Tpe6neH|/|$|.



OcHoBHble nyTn ncnofib3o0BaHUA OTXO040B Npon3BoAcTBa U I'IOTpGGJ'IeHI/IFI B NPOMBbILUITEH-
HOM MNMpon3BoaCTBeE:

1) pereHepauusi HEnpopearnpoBaBLLUEroO Chipbs U MaTepuarioB ¢ NocreayrLMm Bo3Bpa-
TOM B NPOU3BOACTBO;

2) n3priev4eHne LUeHHbIX KOMMOHEHTOB KaK NpoayKToB NpOn3BOLACTBEA,

3) BblaesieHne KOMMNOHeHTOB U npunaaHne MM € NoOMoOLLbIO cneunarbHbIX onepau,vuh TO-
BapHOIZ LEHHOCTH;

4) ncnosnb3oBaHNe OTXO0A0B B Ka4eCTBe BTOPUYHOIO CbipbA B APYrnX npon3BoacTtBax
nnn apyrux otpacrnax npoMbILLITIEHHOCTH.

Bo Bcex cny4yaax npeanonaraetcAa ogHo U3 AByX Ha3Ha4YeHnn BTOPUYHOIO CbIpbA KaK UC-
XOOHOro KOMIMOHEHTAa.

a) BTOPUYHOE Cbipbe€ YaCTU4YHO U OaXXe NOJIHOCTbIO 3aMeHAEeT NepBnU4HOE B KaKOM-
nnoéo NpPpoOun3BOACTBE;

6) Ha OCHOBE BTOPUYHOIO CbipbsA CO3O4aETCA HOBbIN XUMNKO-TEXHOSTOMMYECKNI npouecec.

20. TunoBble OLEHOYHbIe CpeaAcTBa U MeToAMYeCKMe MmaTepuanbl, onpegensowme nNpo-
ueAypbl OLleHUBaHUA

OueHka 3HaHWA, YMEHUA 1 HaBbLIKOB, XapaKkTepuaytoLwas atansl GOpPMUPOBaAHUSA KOMMNETEH-
LA B paMKax M3y4yeHust AUCLMNITMHBbI OCYLLECTBNSETCA B XO4€ TEKYLLEN U MPOMEXYTOUHOM aT-
TecTayumn.

Tekyluas aTTectaums NnpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekyllen atTectauum
obyuvaroLmxes no nporpammMam Bbiclero obpasoBaHns BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuteTa. Tekywas aTTectauus npoBoauTcs B dpopme: YCTHOro onpoca (MHAMBMAYyanbHbIN
onpoc); nabopaTtopHble paboTbl; OLEHKN pe3ynbTaToB NPaKTUYECKON OeATEeNbHOCTH.

MpomexyTouHasi aTTecTaums NPoOBOANTCA B COOTBETCTBUM C [1ONOXXEHMEM O MPOMEXYTOY-
HOW aTTecTauumn oby4yaroLmMxca No NporpaMmmam BbiCLIEro 00pa3oBaHus.

KOHTpONbHO-n3mMepuTenbHble MaTepuarbl NPOMEXYTOYHOM aTTecTauumn BKYalT B cebs
TeopeTu4eckne BOMPOCHI, MO3BONSIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUM U NpakTU4e-
ckoe 3agaHue, No3BonsikLee OLeHUTb CTeneHb COPMUPOBAHHOCTN YMEHUI 1 HaBbIKOB.

Mpn oueHnBaHMM NCNONb3YIOTCA KAYECTBEHHbIE LUKanbl OLEeHOK. Kputepum oueHnBaHus npuee-
aeHbl B . 20.2.

20.1. TeKywMN KOHTPOSb YyCreBaeMocCTH
KoHTporb ycneBaeMocTvt Mo AUCLMMNHE OCYLLECTBASETCS C MOMOLLBIO CIEAYIOLLMX OLEHOYHbIX
cpeacTB: NPaKTUKOOPUEHTUPOBAHHbIE 3adaHnA, na6opaToprle pa6OTbI, TeCTOoBble 3a4aHunA.

[MepeyeHb NnabopatopHbIX paborT:
1) OnpegeneHve caxapa B KopHennogax n pykrax MeTo4oM IKCTPaKLMK.
2) AHanu3 HedTENPOAYKTOB.
3) AHanm3 CUHTETUYECKNX NTaTEKCOB.
4) OnpegeneHune cepbl B MeTannax u yrne.
5) KnHeTuka reteporeHHON peakumm oKUCNeHns cynbuTa HaTpus
6) PeakTopbl B pexnmax ngeanbHOro CMELLEHNSA N ngearnbHOro BbITECHEHNS.
7) OkncneHve anokcuaa cepbl (Npouecchl N peakTopbl).

JlabopaTopHble paboThbl BbIMOMHAKTCA Ha 3aHATUN B TEYEHNEe 2 akageMU4ecKknx 4acoB. 3a 3TOT
nepvoa CTyaeHT OOSMKEH, 03HaKOMUBLLUCH C MOPSAAKOM BbINOMHEHMS 3a4aHns, Npy NoMoLLM npenojasa-
Tena u nabopaHTa BbIMNOMHUTL MPaKTUYECKYD YacTb paboTbl, NPeacTaBUTb MOMyYeHHble pe3ynbTaThbl
npenogasaTtento 1, ecnu No3BonseT BPpeMsi, NPUCTYNUTb K opopMieHnto paboTbl 1 (hOpMynMPOBKE Bbl-



BogoB. Crniegytouwlee nabopaTtopHoe 3aHATUE CTYOEHT HauYMHaeT ¢ npeacrasneHnst opopmneHHon pabo-
Thbl, OTYMTBIBAETCA MO paboTe 1 nonyyaeT cnegyroLlee npakTuyeckoe 3agaHue.

Bonpockl Ans gomaluHero 3agaHusa opmMmynupyeT NeKkTop Ha NeKUuMoHHOM 3aHATuW. Ha cneay-
fOLLEM JTEKLUMOHHOM 3aHATUN CTYAEHTbl NPeACTaBnSalT pelleHne AoOMalLHero 3agaHus, 3aHaTue Hauu-
HaeTcs ¢ 06CYy)XAEeHUA BapuUaHTOB peLLEHUS.

Konnoksnymbl NpoBoAAaTcA Ha nabopaTtopHOM 3aHATUKM, O YeM npenogasaTenb 3apaHee Ccoob-
Wwaet obyyarowmmces. TeMbl, Mo KOTOPbIM NPOBOAATCA KOMNMOKBMYMbI, U MporpaMma K HUM npeacrasre-
Ha B COOTBETCTBYIOLUNX METOANYECKNX YKa3aHUAX, peKOMEeHO0BaHHbIX CTyaeHTaM. 1o cornacoBaHuio ¢
oByyaroLLMMNCA KOMNMOKBUYM U 3a4eT MOXET NpoBOANTLCA B hopme YCTHOM Becenbl unu doopme Tectu-
pOBaHUA MO OCHOBHbLIM pa3geriamMm Kypca. Ok3aMeH NpoBoAUTCS TOMNbKO B YCTHOM (hopMe.

20.2 NMpomexyTo4yHana aTrectauus
lMpomMexyToyHas aTTecTaums No AUCLMNIINHE OCYLLECTBASETCA C NMOMOLLBIO CreayLWwmX OLeHoY-
HbIX CpeAcTB: cobecenoBaHme Mo aK3amMmeHauMoHHbIM BruneTtam (no GuneTtam K 3adeTy).
Bonpochbl kK 3k3ameHy, 3a4eTy
1. Teopwusa nogobus. OCHoBHbIE KpUTEpUN NoAobUSA. KputepranbHble ypaBHEHWS.
2. TexHONorM4yecknin pexxmm Kak ocHOBa Kraccudmkaumm npoLeccos.
3. dyHaameHTanbHble KpUTEpUM 3PPEKTUBHOCTU XMMUYECKMX NPON3BOACTB, OCHOBAHHbIE HA UHTE-
rpanbHbIX ypaBHEHUAX BanaHca NoTOKOB BellecTBa.
Tennosble npouecchl. MexaHn3mbl nepeHoca TennoTbl.
Pexxnmbl Teuenns xungkoctn. Kputnyeckoe uncno PenHonbaca.
MoHATME 0 KoadhpmumeHTe rMapOANHAaMUYECKOrO CONMPOTUBMEHUS N €r0 3aBUCUMOCTb OT Yucna
Pennonbaca.
7. KoHcTaHTa paBHOBecusi. PacuyeT coctaBa paBHOBECHOW PeaKkLMOHHON CMECH.
8. AOGcopbuus. MNneHovHas mogenb.
9. [lNapoBo3gyLlHas KOHBEPCUS NPUPOAHOro rasa. Pn3nko-xmmmyeckne ocobeHHoCTU npolecca.
10. KoHcTaHTa paBHOBecus. BnusHue Temnepatypbl U 4aBNeHUS HA KOHCTaHTY paBHOBECHUS.
11. TexHonornyeckas cxema npon3BoACTBa a30TOBOAOPOSHON CMECH.
12. BnnsaHne Ha paBHOBECHbIN BbIXOM, MOSIbHOrO COOTHOLLIEHMSI MCXOAHbIX BELLECTB, COAEpKaHUA
NPOAYKTOB peakuuun n npuMmecen MHePTHbIX KOMMNOHEHTOB.
13. TennoHocuTenu, Ux cpaBHUTENbHAsA XapakTepucTuka.
14. KonoHHa cuHTe3a ammumnaka. MNpuHumn genctensa n 0CO6EeHHOCTM perynupoBaHng TemnepaTypHo-
ro pexvma.
15. Maccootgaya. KoachdunumeHT maccooTaaumn u ero 3aBUCMMOCTb OT uncrna PenHonbaca.
16. TexHonornyeckas cxema Nnpon3BoACTBa a30TOBOAOPOLHON CMECH.
17. OcHoBHble TeXHOMNoOrnyeckne NoHATUS. NMponsBoanTENbHOCTb, MOLWHOCTb, MUHTEHCUBHOCTb.
18. Tennosble npouecchbl. MexaHn3mMbl nepeHoca TennoThbl.
19. Tennonepegava. KoacdbduumeHT Tennonepegayn. Cnocobbl MHTEHCHMGMKALMM NpoLecca.
20. NapoBo3gyLLHas KOHBEPCUS NPUPOAHOro rasa. Pn3nko-xmmmyeckne ocobeHHoCTU npouecca.
21. MaccoobmeHHble npouecchl. Buabl nepeHoca maccel. MonekynsapHas anddysus.
22. Abcopbuus, pexxum MeaneHHON peakumu.
23. ABcopbuus, pexxum MrHOBEHHOW peakLmm.
24. TloHATME O MUKPO- U MaKPOKUHETUKE.
25. [NpsAAMble UCTOYHMKN TEMNOBOW 3HEPTUN.
26. TeXHONOrM4eCcKnin pexxmmMm Kak OCHOBa Kiiaccudukaumm npoLeccos.
27. BnusiHme TemnepaTypbl HA CKOPOCTb peakuun 1 CTeneHb NpeBpaLleHns.
28. Bnusinne gaBneHus Ha CKOPOCTb peakLmn 1 cTeneHb NpeBpaLLeHus.
29. XvMunyeckoe Npon3BOACTBO KaK CroXHas cuctema.
30. Mogenu xumMmyecknx NnpomM3BOLCTB.
31. AHanoroBoe MogenupoBaHue.
32. OcHoOBHOE ypaBHEHME Tennonepegayu.

ook

- NPOEKTMPOBaHWe npouecca (MPoeKkTHoe 3afaHune, NOACHUTENbHAas 3anucka, TEXHONOMu-
yeckas cxema, paboume yeptexmn). TexHndeckasa gokymeHtaums (FTOCTol, TY, ISO, ASTM,
TEXHUYECKUIN perfnamMeHT, TEXHOSTOrMYECKUA peErnamMeHT).



Mo okoHyaHnK VIl cemecTpa no Kypcy « XuMmnyeckasa TeXHONOrnsa» nNpoBOAUTCA NPOMEXYTOYHasA
aTTectauusa B popmMme ak3ameHa. K aksameHy obyyaromecs nonyyaroT nepedeHb BONpocos, U3
KoTopbix chopmupytotcas KUM no npeamety. lNpuxogsa Ha 3ak3aMeH, oOy4valolMnCcs OOSKEH
UMeTb Npu cebe 3a4eTHYI KHWXKY U TeTpadb ¢ nabopaTopHbiM npakTukymom. Obyyatrowmica
Bbl6upaeT KMM u rotoButcs K OTBETY. Bpems Ha nogrotoBky perfiameHTupoBaHo onoxeHnem
O NPOMEXYTOYHOM aTTecTaumm obyyatroLmxcs no nporpaMmmMam BbicLLIEro o0pas3oBaHus.

[ns oueHMBaHUS pe3ynbTaToB 00yYeHUs1 Ha 3a4eTe UCMONb3YTCS CreayoLlmne nokasaTenu:
1) 3HaHWe y4ebHOro MaTepvana v BrafeHWe MOHATUMIHLIM annapaToM Hayku O MpPOU3BOA-
CTBEHHbIX MNpoLeccax;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKON;
3) ymMeHue unncTpupoBaTh OTBET NpuMepamu, dhakTamu, AaHHbIMU HaY4YHbIX UCCNeaoBaHUIA;
4) yMeHUe NPUMEHSATb TEOPETMYECKNE 3HAHUS, pellaTb NpakTUYeckue 3agadu;
5) BnageHue cnocobamu cMHTEe3a NEKapCTBEHHbIX BELLIECTB M MeToAaMM UX UCCNeaoBaHus;

[ns oueHmMBaHuA pesynbTaToB 0Oy4YeHNa Ha 3a4eTe UCNonb3yTcd criegytowmne nokasatenu (3YHol
n3 19.1):
1) 3HaHWEe OCHOBHbIE 3aKOHOMEPHOCTU XMMUYECKOWN TEXHOIOIMMN Kak HayKu;
2) 3HaHWe ocoBeHHOCTen aKcnyaTtauumn yCTaHOBOK M annapaTtypbl, UCNOMb3YEMOW Ha XUMUYECKUX Npo-
N3BOACTBAX;
3) 3HaHue Npobnem n NepcnekTuB pasBUTUS XMMUYECKNX NPON3BOACTB;
4) ymeHune onpenenaTb onTMmarsbHble YCOBMSA NPOBEAEHUSA TEXHONOIMYECKUX MPOLIECCOB.
5) ymMeHune packpbiTb B3aMMOCBA3N MEXAY PasBUTUEM XMMMUYECKON HAYKN U XUMUYECKOWN TEXHOMOINM;
6) yMeHne ycTaHaBnMBaTb CBA3b MEXAY 3HaHUSIMW OCHOB XMMUWU N (PU3NKKM 1 oBnactaMu NpuMeHeHns
3TUX 3HAHWUI;
5) BnageHue NOHATUNHBIM annapaTtoM AaHHOW obnactu Hayku (TeopeTudeckMMyM OCHOBaMW OUCLMNIIN-
Hbl), CMOCOBHOCTb MANKCTPUPOBATL OTBET npumepamn, dakTtamu, JaHHbIMU HAaY4YHbIX UCCegoBaHUN,
NPUMEHATb TEOPETUYECKME 3HAHUSA A5 PELLEHUS NPAKTUYECKMX 3aay.

[ns oueHnBaHWs pe3ynbTaToB 0O6yYeHUs1 Ha 3a4eTe NUCMOoSb3YEeTCs — 3a4TEHO, HE 3a4TEHO.
CooTHoLLEeHMe nokasaTenen, KpUMTEPUEB 1 LLKarbl OLeHUBaHNS pe3ynbTaTtoB 0byyYeHus.

YpoBeHb ccop-
Kputepun oueHnBaHns KOMNeTeHLMN MUPOBaHHOCTU LWkana oue-
KomneTeHummn HOK
Ob6yyaowmncs Bnageet NOHATUAHLIM annapaTtoM gaHHOW obnacTu [NoBbILEHHbIN 3a4yTeHo
Haykn (TeopeTuyecKMMM OCHOBaMu AUCUMMNIUHBI), cnocobeH un- YPOBEHb

nocTpupoBaTb OTBET npuMepamu, gaktamu, AaHHbIMUM HayudHbIX | Ba3oBbi ypoBeHb
nccrnegoBaHuin, NPUMEHATb TeopeTUYeckne 3HaHus ansa pewenus | oporosbin ypo-
npakTUyYecKkMx 3agady B 06rnact XMMUYEeCKOW TEXHOMNOMMK. BEHb

Ob6yyarowmnca OEeMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble - HesauteHo
3HaHuWs, JonyckaeT rpybble owmnbku.

[na oueHuBaHMA pes3ynbTatoB 00yvyeHMst Ha 9k3amMeHe (3aveTe C OLEHKOM) mucnonbayetcsa 4-
GannbHas Wwana: «OTAMYHOY», «XOPOLLOY, «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLeHMe nokasaTenemn, KpUTEPMEB M LLKanbl OLLEHNBaHUSA pe3ynbTaToB 00y4YeHus.

YpoBeHb
KpuTepun oLeHMBaHNA KOMMETEHLNIA cchopmmpo- Llkana oue-
BaHHOCTU HOK
KOMMeTeHUNI

Ob6yyarowmnca B nNonHoMm mepe BriageeT MNOHATUMMHBLIM - annapatoM | [loBbILEHHbIN OTtnnyHo

AaHHOM obnacTn Hayku (TeopeTUYecKMMU OCHOBaMW LUCLMMNINHDI), YPOBEHb

crnocobeH UNMICTPUPOBaTbL OTBET NpuMepamu, daktamu, AaHHbIMK

Hay4YHbIX UCCrNefoBaHUN, NPUMEHATL TeopeTUYeckne 3HaHus Ans pe-

LLUEHWNS NPaKTUYeCKNX 3aga4y B 061acTv XMMMUYECKON TEXHOMOMNN.




Obyvarowmnca Bnageet MNOHATUAHBIM annapaTtoM [aHHoW obnacTu
Haykun (TEOpEeTUYECKMMU OCHOBaMM AMCUMMNNNHBI), cnocobeH onpeae-
NATb ONTUMasbHbIE YCNOBUS MPOBEAEHUS TEXHOMOrMYEeCKUX npouec-
COB, [OMNycKaeT OWMOKN NpY ONMCaHUN KOHKPETHbIX YCTAaHOBOK M an-
napartypbl, MICMOMb3yeMON Ha XMMUYECKUX NPON3BOLCTBAX.

BasoBbIn ypo-
BEHb

XopoLo

Ob6yyaowmnca BnageeT YacTMYHO TEOPETUYECKMMM OCHOBaMWU ANCLU-
NNuHbI, hparMeHTapHoO cnocobeH onpeaensTb onTUMarnbHble YCroBus
NpOBeAEHUST TEXHOMOTMYECKMX MPOLIECCOB, HE YMEET YCTaHaBnMBaTb
CBSI3b MeXay 3HaHWUSIMWU OCHOB XMMKK N OU3MKK U obnacTsiMy npume-
HEHUSA 9TUX 3HAHWUN.

Moporosbii
YpOBEHb

YpoBneTBo-
puTenbLHO

Obyyvarowmnca OeMOHCTpUPYeT OTPbIBOYHbIE, (dparMeHTapHble 3Ha-
HWs, gonyckaeT rpybble ownbku.

Heypoene-
TBOPUTENBHO




