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PABOYASA NPOrPAMMA YYEBHOW OUCLUUMIIUHDI

B1.0.15 XuMmunueckaa texHonorus

1. Koa v HaumeHoBaHMe HanpaBrneHus NoAroToBku/cneynanbLHOCTU:
04.03.01 Xumus
2. NMpodunb noaroTtoBku/cneymnanmsauma: npuknagHas XmmMus
3. KBanudukauus (creneHb) BbinyckHuka: 6akanasp
4. ®opma obyUeHUN: OYHas
5. Kacheppa, oTBevalowan 3a peanusaumio ANCUUNIUHLI: Kadeapa BbICOKOMONEKYIAPHbBIX
COeINHEHWI U KOSITOUAHOW XMMUK
6. CoctaButenu nporpammsl: Kyuies Netp Onerosudy, kaHaAnaaT XMMUYECKUX HAYK, OLEHT
7. PekomeHaoBaHa: Hay4YHO-MeTOONYECKMM COBETOM XMMNYECKOro dakynbTeTa,
npoTokon Ne 3 ot 19.04.2022
8. YuebHbIn roa: 2024-2025, 2025-2026 CemecTp: 6, 7



9.Lllenu 1 3agayum y4e6HOM AUCLMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151K0MCH:
- (bopmmpoBaHme OCHOB TEXHOSOMMYECKOrO MbILLIEHMS;
- pacKpbiTMe B3aMMOCBS3N MEXAY Pa3BUTUEM XUMMUYECKON HAYKN N XMMUYECKON TEXHOSOMNY;
- NOAroTOBKa BbIMYCKHUKOB YHUBEPCUTETOB K paboTe No co3aaHmio NepCneKTUBHbIX NPOLECCOoB,
MaTepuanoB N TEXHONOMMYECKUX CXEM.
3adayu y4yebHoU OuCyUrIuHbI:
- ¢opMMpOBaHME CNOCOBHOCTM oOnpefensaTb pauMoHanbHbI MNyTb CO34aHMS  XMMUKO-
TEXHOMOrM4YecKoro npoLecca;
- thopmmpoBaHme cnocobHOCTN HAXOA4UTb CNOCOOLI peLleHnst SKONorMyeckux npobnem, BO3HU-
KaloLmMx Np1 Co3aaHnn XMMMUKO-TEXHONOMMYECKOro NpoLecca;
- pa3BuTne cnocobHOCTU BbIGMpaTb HMOONEee agekBaTHbIM CNocob annapaTypHOro odgopmie-
HUSA XMMUKO-TEXHOSIOMMYECKOro npoLecca.

10. MecTo yuyebHOM AncuunnuHbl B cTpykType OOI: kypc Bxoant B 6rok b1, obs3aTensHyto
yacTb. CTydeHT Ans u3yvyeHnsa Kypca OOSMKEH OCBOUTb KYpCbl HEOPraHUYeCKOW, OpraHn4ecKkon,
hU3nN4eCcKon, aHanNnUTUYEeCKon Xxnummm, Gruonornm ¢ ocHoBamm akonormnm. CTyaeHT SOMKEH UMETb
npeacTaBneHnss 0 TepMoanHaMmnKe U KUHETUKe, BNageTb MaTeMaTMYeCKUM annapaTtomM XUMuu,
UMeTb npeacTtaBneHne 06 OCHOBHbIX KlacCax HEOPraHMYECKUX N OPraHMYEeCcKUX BELLECTB U UX
peakumMoHHOM cnocobHocTh. ucunnnuHa senseTca npealwecTsytowen ans kypca «Bbicokomo-
NeKynspHble CoOegUHEHUSI».

11. MnaHupyemble pe3ynbTaTbl 00y4eHUs Mo gucuunnuHe/Moaynio (3HaAHUA, yMeHus,
HaBbIKM), COOTHECEHHbIE C NMlaHUpPyeMbIMU pe3ynbTaTaMU OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHLUUSMU BbIMYCKHUKOB):

Kog HasBaHue komne- Koa(bl) WHaukatop(bl) MnaHnpyemble pe3ynbTaTbl 00y4YeHus
TEHUUN
YK-8 | CnocobeH cosga- | YK-8.1 VaeHTudumumpyet | 3HaTb:
BaTb M NOOOEPXKM- aHanuaupyet onac- | — (pakTopbl BPEOHOro BMWSHWUS Ha XU3Henes-
BaTb B MOBCEOHEB- Hble 1 BpeaHble TENbHOCTb ANIEMEHTOB Cpefbl 0OUTaHNSA
HOW JXKM3HW U B hakTopbl areMeH- — OCHOBHble BOMPOCbI 0e30MacHOCTN KU3He-
npodyeccuoHarb- TOB cpefbl obuTa- OesATenbHOCTY;
HOW [OesiTeNbHOCTH HUSI U B pamKax — npaBuna noBeAeHUs MNpU  BO3HUKHOBEHUU
6Ge3onacHble ycrno- OCyLLECTBNSAEMOW Yypes3BblYalHbIX CUTyauui NPUPOOHOro, Tex-
BUS XnsHepesi- OEeATenNbHOCTH; 3Ha- HOreHHoro, couuwansHoro un  Guonoro-
TENbHOCTK ans €T OCHOBHbIE BO- COLMANbHOTO MPOUCXOXAEHUS;
COXpaHeHus1  npu- npockl 6e3onacHo- — nMpaBura oOKasaHusl MNepBOA MOMOLLM Mpu
poaHon cpenpl, CTU XU3HeaesATernb- TpaBMax U HEOTNOXHbIX COCTOSIHUSIX, B TOM
obecneyeHus HOCTW; yncre B YCNOBUSIX YpE3BbIYaNHbIX CUTYaLMN;
ycTonumBoro pas- | YK-8.2 CnocobeH ocy- yMeTb:
BUTUS obLLIeCcTBa, B LecTBNATb OEW- — AHanuaupoBaTb GakTopbl BpegHOro BNUs-
TOM 4ucre npu CTBWsI NO NpeaoT- HAST Ha KU3HEOEesTEeNbHOCTb SfIEMEHTOB
yrpo3e ” BO3HUK- BPALLEHMIO BO3HWK- cpenbl 0buTaHus;
HOBEHUM Ypes3Bbl- HOBEHWS YpE3BbI- — WpeHTMdwuumpoBaTb oOnacHble U BpeaHble
YalHbIX CUTyaLuin YalHbIX CUTyauun daKkTopbl B paMKax OCyLleCcTBNAeMon Aes-
N  BOEHHbIX KOH- NPUPOOHOro, TEXHO- TENbHOCTY;
dNnKTOB reHHoro, couuarnb- — TIpamMOTHO [JeWcTBOBaTb B 4Ype3BblHalHbIX
Horo (6uornoro- CUTyauussiX MUPHOTO M BOEHHOTO BPEMEHW,
coumanbHoro) npo- co3paBaTb OesonacHble YCroBusa peanusa-
NCXOXOEHWS; rpa- LM npocbeccrnoHanbHom AeaTeNnbHOCTY;
MOTHO AeicTBoBaTb | BNageTb (MMeTb HaBbIK(M)):
B Ype3BblYalHbIX — HaBblKOM MAEHTUUUMPOBATL OMacHble W
CUTYyauUsaX MUPHOTO BpeaHble haKkTopbl B pamMKax OCyLLEeCTBisie-
1 BOEHHOrO Bpeme- MO OeATENbHOCTY;
HW, co3gaBaTtb 6e3- | — HaBbIKOM ObICTPO Pa3bACHSATb U UCMONHATb
onacHble yCrioBus npaBuna MOBEAEHUS NPU  BO3HWKHOBEHUMU
peanusauunu npo- ypesBblYalHbIX CUTYaLMWK;
dreccuoHarnbLHoN — HaBblKOM OKa3aHMsi MepBOM MOMOLLM MpU




AeATeNbHOCTU;

TpaBMax M HEOTIOXHbIX COCTOAHUAX, B TOM

YK-8.3 FOTOB NPUHUMATL yncre B YCNOBUSIX YPE3BbIYaNHbIX CUTYaLMN;
y4yacTue B OKa3aHum
NnepBON U IKCTPEH-
HOW OOMNCUXonoru-
4YecKoW MOMOLLM Npwu
TpaBMax M HeoT-
NOXHbIX COCTOSAHU-
§1X, B TOM YuCre B
YCINOBUSAX YpE3BbI-
YaWHbIX CUTyauun B
MMUpPHOE N BOEHHOE
Bpewms;
YK-8.4 CnocobeH obecne-
untb  BesonacHble
nunun KomdopTHbIE
ycnoesusi Tpyda Ha
paboyeM MecTe, B
TOM 4ucre C MoMo-
LLUblO CpeacTB 3allu-
Tbl, BbIIBUTb WU
yCTpaHute npobne-
Mbl, CBSI3@aHHble C
HapyLeHnaMmn Tex-
HUKM ©e3onacHocTU
Ha paboyem mecTe;
OlK- | CnocobeH nposo- | OlNK-2.1 | PabotaeT ¢ XuMMu- | 3HaTb:
2 ouTb ¢ cobnoge- YeCKMMN Bellle- | - 0 HeobxoaumocTn obecnedeHnst 3OPEKTUBHO-
HMEM HOPM TEXHU- cTBamMn c cobntoge- | ro 6e3onacHoOro ynpaBrneHus TEXHOreHHbIMU
kKn ©esonacHocTu HMEM HOPM TEXHMKW | KOMMJIEKCAMM, YTUNN3ALMUN CYLLECTBYHOLLNX OT-
XUMUYECKUA  3KC- ©e3onacHOCTU X0[40B, NepeBeAeHe NPOMbILLNEHHOCTM Ha bes-
nepumeHTt, BKMo- | OlNK-2.2 | Ncnonb3yeT cylle- | OTX04Hble BUAbI MPON3BOACTBA,;
yas CWHTe3, aHa- cTByloLMe U paspa- | - BUAbl OMNAcHOCTEN MPOMBILLNEHHbIX NPOou3-
nms, nsyyeHue OaTbiBaeT HOBble | BOACTB (COLMANbHO-3KOHOMWYECKNE, TEXHOrEH-
CTPYKTYpbI " MeToOMKM  nomyde- | Hble, 9KOMOrMYeckue, BOEHHbIE) U XUMUYECKON
CBOWCTB BELUECTB HUA W XxapakTepu- | nabopaTopuu;
n mMaTtepuanos, CTUKW BELlEeCTB W | - (OM3UKO-XUMUYECKME N TOKCUKOMOrM4eckue xa-
uccneposaHve MaTepuarnos 019 | paKTepUCTUKKA, 06nacT 1 cnocobbl MPUMEHEHMS,
MPOLIECCOB C  MX pelueHus 3agay | cnocobHoCTb nepemellaTbCs B MPOCTPaHCTBE,
y4yacTuem npodeccuoHanbHoOM | HakannMBaTbCa M pasnaraTbCs B BUONornyeckux
[esATenbHOCTU opraHuamax M OKpyXatoLLen cpefe U T.4. OCHOB-
OrlK-2.3 | NpoBoauT nccrneno- | HblX NPOAYKTOB XMMWUYECKOW TEXHOMOrMn, B TOM
BaHUS CBOWCTB Be- | Yncre ocobo onacHbIX BELLECTB U IHEPropecyp-
lecTB U Marepua- | COB,;
NoB C ucronb3oBa- | - 3Korornyeckne npobnembl NPOU3BOACTBA U
HWEM COBPEMEHHOrO | UCMOMb30BaHNSA OCHOBHBLIX MPOAYKTOB XUMMUYe-
Hay4Horo o6opyﬂo- CKOW TexHonormm u nyTn peleHna 3Konornye-
BaHUs CKMX Npobnem B opraHu3auum XMMUYECKUX MpPOo-
N3BOACTB;
yMeTb:
- UCMNOSb30BaTb OCHOBHble MEeTOoAbl 3alUnUTbl OT
BO3[ENCTBMSA OMacHbIX BELLECTB (SA0BUTLIX,
3KOJOrMYecKkn onacHbIX, NoXxapo- 1 B3pbiBooNac-
HbIX, PAANOaKTUBHBIX, KOPPO3NOHHO-AKTUBHbIX);
OMK-2.4 | Mposoant nceneno- | YCTpaHATbL NOCneacTBUsi MPONIMBOB M NpOChIna-

BaHUS CBOWCTB Be-
LecTB M MaTepua-
NOB C WCMOnb30Ba-
HUem CEpPUNHOro
Hay4yHoro obopyao-
BaHus

HU XUMUYECKUX PEAKTUBOB;

- OKa3blBaTb NEepPBYH MeOULMHCKY MOMOLb Npu
OTpaBMNEHUAX XMMUYECKUMWN BELLLECTBAMW U T.M.
BrnageThb:

- HaBblkamu Ge3onacHol paboTbl B XMMUYECKOM
nabopartopuu;

- HaBblkamun paboTbl ¢ NabopaTopHbIM 0bopyao-
BaHMEM M MPOBOAUTbL IKCMEPUMEHTbI C CobmMio-
JEeHVeM NpaBun TeXHUKM 6e30MacHoOCTH




12. O6beM AMcuUNNUHLI B 3a4eTHbIX eauHuUax/yac — 5/180.

Pdopma NPOMEXYyTOYHOM aTTecTaumMm 3a4eT C OLEHKOM, 3K3aMeH.

13. TpyaoeMKoCTb N0 Buaam y4ebHom paboTbl

TpyooeMKocTb
. Mo cemectpam
Bug y4eGHom paboTbl Bcero
6 cemecTp 7 cemecTp
KoHTakTHas pabota a0 54 36
nekuun 54 36 18
npakTuyeckue 18 18
B TOM Hmene: nabopaTopHble 18 18
KypcoBas pabota
CamocTosiTenbHasa paboTa 54 18 36
lMpomexyToyHas atTectaums (019 3K3aMeHa) 36 36
WToro: 180 72 108

13.1. CogepxaHue AUCLMNIIUHBI

n/n

HanmeHoBaHue pasgena
ANCUNNIINHBI

CopepxaHue pasaena AUCUUNNUHLI

Peanusauus
pasgena guc-
LUMNNUHBI C
NMOMOLLLbHO OH-
nawmH-kypca,
QYMK *

1. lekumnn

1.1

O6Lwme BoNpoChl XMMnye-
CKOWM TeXHOoMnormm

Ponb 1 macluTabbl MCnonb3oBaHUsi TPOLLECCOB B pas-
NMYHbIX cdhepax maTepuranbHoro npomssoacTea. Tek-
OeHUMM pa3BUTUSt TeEXHocdepbl 1 Bo3pacTatoLlee 3Ha-
YyeHune npobnem obecneveHns 6€30MacHOCTU XUMUYe-
CKMUX NPOM3BOACTB U 3aLLMThl OKpY)KatoLLen cpeabi.
Xummyeckoe NPoM3BOACTBO Kak crioxHasi cuctema. Oc-
HOBHblE 3Tanbl CO34aHUS XMMUKO-TEXHONOMMYECKNX
cucteM. CTpYKTypHasi nepapXxusi TEXHOMOMMYECKNX
CUCTEM: MOMEKYNAPHbIE NPOLIECCHI - MAKPOKMHETUKA -
annapatbl - NpoM3BoACTBa rnobanbHble NPoLecChl
pasBUTUS TeXHOCKEPDI.

1.2

TepmoanHaMmmnyeckue Kpu-
Tepumn 3P EeKTUBHOCTU TEX-
HOJTOrMYECKMNX CUCTEM

dyHaameHTanbHble KpuTepun apOeKkTUBHOCTU UC-
NonNb30BaHWS Cbipbsa U AHEPrOPECYPCOB B XMUMUKO-
TEeXHONornyeckux npoueccax. ViHterpansHble ypaBHe-
HUst GanaHca MaTepuarnbHbIX NOTOKOB B TEXHOMOrM4Ye-
ckux cuctemax. VIHTerpaneHble ypaBHeHusi banaHca
NoTOKOB aHeprun. KoaddmumeHT npeobpasoBaHus
3Heprun. TepmoguHamMuyeckas Likana kadecTsa Ten-
NOBOW 3Heprun. MIHTerpanbHoe ypaBHeHne bGanaHca
3HTPOMMU, POCT SHTPOMUU B TEXHOMNOMMYECKOM NpoLiec-
ce. DKceprus Kak Mepa noTeHumansHom paboTocno-
COBHOCTU cucTeMbI. YpaBHEHUE DanaHca 3KCepruu.

1.3

MOﬂeJ'II/IpOBaHVIe XUMUKO-
TEXHOJ10rm4eckmnx npouec-
CcoB

MopenupoBaHue XMMNKO-TEXHOMNOMMYECKUX NpoLiec-
coB. du3nyeckoe U MaTemMaTUyECKOe MOOENMPOBaHME.
Teopus nogodus. Teopembl nogobus. Kputepum nogo-
6us. KputepmanbHble ypaBHeHUs. [pyMHLMN M30MOop-
dusma auddepeHumanbHbiX ypaBHEHUA. AHanorus.

1.4

PaBHoBecue 1 ckopocTb
XUMUKO-TEXHOSNOMMYECKMX
npoLeccos

PaBHOBeCKE B XMMUKO-TEXHONOMMYECKOM npoLecce.
KoHcTaHTa paBHOBeCUS. 3aBMCMMOCTb KOHCTaHTbI
paBHOBecUus OT TeMnepaTypbl 1 AaBneHus. Pacyet
paBHOBECHOW peakuMOHHOM cmecn. BnusHue Ha pas-
HOBECHbIN BbIXO4 MOMbHOr0 COOTHOLLUEHNSA NCXOOHbIX




BeLlleCTB, NPOAYKTOB peakunn 1 coaepxaHna MHEPTHbIX
npwmeceﬁ. PaBHoBecue B reTeporeHHbIX npoteccax.

1.5

Makpockonuyeckasi Teopust
hM3NKO-XMMUYECKNX SIBNE-
HWI - TeopeTuyeckasi 6asa
XUMUYECKON TEXHOMOrm

lMoHATne 0 MakpokuHeTuke. BrnvaHne TemnepaTypsl,
JaBneHns, KOHLEHTpaLUn NCXOAHbIX peareHTOB Ha
CKOPOCTb U CeNneKkTUBHOCTL npoLecca. Makpockonuye-
cKasi Teopus (PU3NKO-XUMUYECKUX ABIMEHUN - TEOPETU-
yeckasi 6asa xummnyeckomn TexHonorum. OCHoBHoOe
YypaBHEHUE nepeHoca cyocTaHuuiA. YpaBHeHNs1 HaBbe-
CroKca, KOHBEKTUMBHOM AN dy3un 1 TennoTbl.

1.6

OnemMeHTbl MeXaHWKN ra3oB
M XXUOKOCTEN

OneMeHTbl MEXaHUKWN ra30B U XXUOKOCTEN. Pexunmbl Te-

yeHus. Kputudeckoe uncrno PenHonbaca. Xapakrepu-

CTUKa TypOyneHTHOro pexxuma. TeveHus, o0ycrnoBneH-
Hble rpagueHTamm NIOTHOCTM M MOBEPXHOCTHOMO HAaTs-
XeHnust. 'MgpoguHaMmmnyeckoe ConpoTUBMEHUE U 3aBU-

CUMOCTb ero oT uncna PenHonbaca. Cnocobbl TpaHc-

NOPTUPOBKM ra3oB M XXUAKOCTEMN.

1.7

TennoBble npoLecchl

TennoBble NPoOLECChl B XMMUYECKOW TexHorornm. Cno-
cobbl pacnpocTpaHeHns TENNOTLI. YpaBHEHNST TEMMO-
nepeHoca. KoadppumumeHT TennooTaauun n Tennonepe-
Oaun. 3aBMCUMOCTb ero ot Yncna PenHoneaca. MNpea-
CTaBMeHUe O CIIOXEHUN TEPMUYECKUX COMPOTUBNEHNI U
NMMUTUPYIOLWLEM conpoTmereHuu. MNMyTn nHteHcmuduka-
LM NpoLIeccoB TEMNOOOMEHa 1 MOBLILLEHMS UX TEPMO-
OuHamu4eckor apdekTnBHOCTU. TexHonorn4yeckne
cnocobbl HarpeBaHus N oxnaxgeHus. TennoHocuTenu
1 TennoobMeHHble annaparbl.

1.8

Maccoo6GmeHHble NpoLecchl

MaccoobmeHHble npouecchl. OCHOBHbIE NPUHLUMMLI
MacCcOOOMEHHbIX NMPOLECCOB B CMCTEMAX ras-
XNOKOCTb, XXWOKOCTb-XXWOKOCTb, ra3-TBepaoe, Xua-
KOCTb-TBEpAOE. PaBHOBECHbIE, KWNHETUYECKNE U MEXa-
HUYeckune hakTopbl B OpraHn3aLMm NpoLeccoB Mex-
hasHoro maccobmeHa. Abcopbuusa. AHanorus ¢ Ten-
noobmeHoM. KoadhpmumeHTbl MaccooTaaum u Macco-
nepenayn. KputepmaneHble ypaBHeHWs abcopbunn.
CpepcTtBa MHTEHCUMKALMKN NPOLLECCOB MaccobMeHa.
Abcopbepbl. Kputepmmn nocTpoeHns onTMMarnbHbIX
COpPOLMOHHO-AECOPOLUNOHHBIX LMKNoB. Agcopbuus.
AeneHune bopmupoBaHusa ppoHTa copbunn. Pektudm-
kaumsi. MembpaHHasi TEXHONOMMSA pasaerieHns cMecu
BeLlecTB. PaBHOBECHbIE M KMHETUYECKME haKTOpbI,
onpegensoLme aphekTMBHOCTbL MEMOPaAHHOrIO pas-
JeneHus.

1.9

Xumunyeckme peaktopbl

[eTeporeHHble kaTanuTuyeckue peaktopsbl. Anddysu-
OHHO-KUHETUYECKUE peXnMbl MPoTEKaHNUsS peakunn B
NOPUCTON rpaHyre KatanusaTopa.

TunoBble XMMUNKO-
TEeXHOJ10rn4eckme npoueccobl

TexHonornyeckas cxema nNpou3BOACTBa

ammunaka. OcobeHHOCTM TEXHONOMMYECKOTO pexuma n
COOTBETCTBYHOLLEE annapaTypHOe peLlueHne. BbanaHco-
Bbl€ ypaBHEHNA KOHBEPCUU MEeTaHa BOAAHbIM NapoM.

KaTanutuyeckue npouecchl

ViaMeHeHne HabnogaeMoro KUHETUYECKOro nopsiaka
peakuun. dakTopsl, onpegensoLlme apPeKTUBHOCTb
NCNonb30BaHUSA NOBEPXHOCTU KaTanmnsaTtopa. fAsneHve
MHOXECTBEHHOCTW CTaLMOHAPHbIX PEXMMOB Ha Npu-
Mepe 3K30TEPMUYECKON KaTanmnTUYECKON peakuunu.

2. MNpakTu4yeckue 3aHATUA

21

PaBHoBecue 1 ckopocTb
XUMUKO-TEXHOSNOMMYECKMX
npoLeccos

PaBHOBeCKE B XMMUKO-TEXHONOMMYECKOM npoLecce.
KoHcTaHTa paBHOBeCUS. 3aBMCMMOCTb KOHCTaHTbI
paBHOBecUs OT TeMnepaTypbl 1 AaBneHus. PacyeT
paBHOBECHOW peakUMOHHOM cmecn. BnusHue Ha pas-
HOBECHbIN BbIXOA4 MOSIbHOrO COOTHOLLEHNSA NCXOOHbIX
BeLLECTB, NPOAYKTOB peakLun N CoAepXaHNst UHEPTHbIX
npumecen. PaBHoBecne B reTEPOreHHbIX NpoLeccax.




2.2 Makpockonuyeckas Teopusi
PUNKO-XMMUYECKMX SIBME-
HUIA

MoHAaTMe O MakpokuHeTuke. BnuaHue Temnepatypbl,
JaBneHns, KOHLEHTpauMM WCXOOHbIX peareHToB Ha
CKOPOCTb W CeneKkTUMBHOCTb npolecca. Makpockonuye-
ckas Teopust PU3MKO-XUMUYECKUX ABIEHUNA - TeopeTu-
yeckass 0Gasa xumudeckon TexHorormm. OCHOBHOe
ypaBHeHUE nepeHoca cybcTaHuui. YpaBHeHus HaBbe-
Crokca, KOHBEKTMBHOM Anddy3un 1 TennoTbl.

2.3 Tennosble npoueccsl

TennoBble NPoLECCHl B XMMUYECKOW TexHonoruu. Cro-
cobbl pacnpoCTpaHeHUst TEMNOTbI. YpaBHEHWS Tenmno-
nepeHoca. KoadpcuumeHT Tennootaayun u tennonepe-
Oaun. 3aBMcMMOCTb ero oT yucna PenHonbaca. MNpeg-
CTaBMeHUE O CrOXEHNU TEPMUYECKUX CONPOTUBMEHUI U
nMMuTUpyoWwem conpotmeneHuu. Nyt nHTeHcndmka-
LM NPOLLECCOB TEMOOOMEHA M MOBLILLEHWS UX TEPMO-
OuHamuyeckon  appekTMBHOCTU.  TexHomnornyeckume
cnocobbl HarpeBaHWs M OxnaxaeHus. TennoHocuTenu
1 TenNoobMeHHbIe annaparbl.

24 XnMuyeckme peaktopbl

[eTeporeHHble kaTanuTUyeckme peaktopsbl. Anddysu-
OHHO-KUHETUYECKUE PeXnMbI MPOTEKaHNUS peakunn B
NOPUCTON rpaHyre KatanusaTopa.

2.5 TvnoBble XMUKO-
TEXHOMNOrn4yeckne npoLecchl

TexHonornyeckas cxema nNpou3BOACTBa

ammuaka. OcobeHHOCTM TEXHONOrMYECKOTO pexnmMma n
COOTBETCTBYHOLLEE annapaTypHOe peLlueHne. BbanaHco-
Bbl€ ypaBHEHNA KOHBEPCUX MEeTaHa BOAAHbIM NapOoM.

2.6 KaTanutuyeckue npouecchl

ViaMeHeHne HabniogaeMoro KUHETUYECKOro nopsiaka
peakuun. dakTopsl, onpegensoLme apPeKTUBHOCTb
NCNonb30BaHUA MOBEPXHOCTU KaTanunsaTtopa. fAsneHve
MHOXXECTBEHHOCTW CTaLMOHAPHbIX PEXMMOB Ha Npu-
Mepe 3K30TEPMUYECKON KaTannmTUYECKON peakuunu.

13.2. Tembl (pa3gensl) AUCLUUNSIUHBI U BUAbI 3aHATUN

Buabl 3aHaTMIA (4acoB)
Ne HaumeroBarie Temb! MpakTnye- JlTabopatop- CamocTonaTenbHas
n/n (paspena) gucumnnuHbl Jlexummn P parop Bcero
ckne Hble paboTa

1.1 | Obwme BONPOCHI  XMMUYECKOWN 2 0 0 > 4
TEXHOoornm

1.2 | TepmognHamumyeckme Kputepum
3PEKTUBHOCTN TEXHONOMMYECKNX 6 0 0 8 16
cUCTeM

1.3 | MogenupoBaHue XUMUKO- 8 0 0 4 12
TEXHOMNOrM4YeCcknX NpoLeccoB

1.4 | PaBHOBeECUE U CKOPOCTb XUMMKO- 4 2 5 4 12
TEXHOMNOrM4YeCcknx NpoLeccoB

1.5 | Makpockonuyeckas Teopusi pusmn-
KO-XUMWYECKIX AIBMEHNiA - Teope- 6 3 3 6 18
Tnyeckas Gasza XMMUYECKOW Tex-
Honornm

1.6 3ﬂeMeHTbJ MEeXaHWK1n rasoB WU 6 0 0 6 12
XnaKocTemn

1.7 | Tennosble npoLecchl 6 4 4 6 20

1.8 | MaccoobmeHHble NpoLeccehl 6 0 0 6 12

1.9 | Xvmu4yeckme peaktopsl 4 3 3 4 14

1.10| TunoBble XMMUKO- 5 3 3 4 10
TEXHOMNOrn4yeckne npoueccol

1.11| Katanutndeckue npoueccsl 4 3 3 4 14
NToro: 54 18 18 54 144

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcsi N0 OCBOEHUIO AUCLUNIIUHDI

B yyeGHOM npouecce Ucnonb3yTces creaytolime opMbl paboTbi:

- NpoBeAeHne Nnekunn,




- NpoBeaeHne nabopaTtopHbIX pabor,

- 3aHATUA B MHTEpPaKTUBHOW oopMe (OUCKycCcum),

- BHeayanTopHasi camocTosTenbHasi paboTa CTy4eHTOB.

OpraHnsaunoHHas CTpyKTypa NeKUNOHHOro 3aHATUS:

1. dopmynumpoBKa TeMbI, Liefnien 3aHATUS, NocTaHoBka NpobneMHoro Bonpoca.

2. Pa3bsiCHeHWe BONPOCOB TEOPETUYECKOro 1 NPaKTUYECKOro niaHa ans peweHns noctasnex-
HOW NpoGnemsbl.

. PaccmoTtpeHune nyten pewwennsa npobnemHoro Bonpoca Ha KOHKPETHbIX NpuMepax.

. 3akno4yeHne, popmMynupoBKa BbIBOJOB.

. opmynupoBka 3agaHna ans caMoCToaATeNbHON oMaluHen paboTbl. O3By4MBaHUE TEMbI
crnefyoLwero 3aHATUS.

OpraHnsaunoHHas CTpyKTypa NpakTUYeCcKoro 3aHATUS:

. dopmynupoBKa LUenen 3aHATUS M OTBETbl Ha BOMPOCHI CTYAEHTOB.

. O3HakoMneHne ¢ TeopeTN4EeCcKon OCHOBOW paboTbl, OCHOBHLIMU MPUEMaMU U TEXHUKON Be3-
onacHoCTM npu paboTe ¢ Mcnonb3yemMbiMn Npubopammn n peakTMBamum.

3. BbinonHeHne akcnepumeHTanbHOM Yactu paboThbl.

4. ObpaboTka aKCnepuMeHTanbHbIX Pe3ynbTaToB U NpeaoCTaBneHne nx Ans npeaBapuTenbHoOn

NPOBEpPKM NpenogasaTerto.

3awmTta nabopatopHon paboTbl NPOBOAUTCA C LENbHO BbISIBIIEHUS YPOBHSA OCBOEHUS Ma-
Tepuana no TemaTuke paboTbl, CNOCOOHOCTU AaTb NPaBUbHYIO TPAKTOBKY pe3ynbTatam, nony-
YeHHbIM MpK BbINONHEHUM paboTbl. 3awmTta paboTbl 3aknoyaeTca B ocbopmneHnn pabor, ycT-
Hown Gecene npenogaBaTens Co CTYAEHTOM MO NOSlyYeHHbIM B paboTe pesynbTaTtaM M OCHOB-
HbIM TEOPETUYECKUM MOHATUAM MO TeMe paboThbl.

TekywmMin KOHTPONb MPOBOAUTCA MNYTEM MNPOBEPKU BbIMOSIHEHUS [OMALUHEro 3ajaHus,
BXOOHOrO KOHTPOns (B BUAE KOHTPOSbHOM paboThl).

KoHTpOnb OCBOEHWA TeopeTU4ecKoro maTtepuana npoBOAUTCH Nocne npocnyLnBaHUA
CTyeHTaMu JIeKUMOHHOro mMaTtepuana no Kaxaou Teme B BuAe KONIIOKBUYMAa U BbIMNONTHEHUS
AOMaLLHMX 3afaHui. BbinonHeHne gomMallHUMX 3agaHun KOHTponupyeT nektop. ExeHenenbHo
CTYOEHTbl UMEKT BO3MOXHOCTb BbIACHATb BCE BOMPOCHI, OCBOEHNE KOTOPbLIX Bbl3blBAET TPYAHO-
CTW, Ha KOHCYNbTaUUsAX C JIEKTOPOM B CneLmanbHO OTBEAEHHbIe AN 3TOro KOHTaKTHbIe Yachl.
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15. NepeyeHb OCHOBHOW M AOMNONIHUTENLHOWN NUTepaTypbl, PpeCypcoB UHTEPHET, Heo0bXxo-
AUMBbBIX OnAd oCBOeHUA gucumniinHbl

a) OCHOBHas nuTeparypa:

Ne n/n McTouHuK

1 OOBLwmi Kypc NPOLLECCOB M annapaToB XMMUYECKOW TEXHOMNOIrMK: B 2 KH./nog peg. B.I'. AlHWTENR-
Ha. - M. : ®uamatkHura : Jloroc, 2006.- KH.1. —881c; KH.2. —1757c.

XVMUKO-TEXHOMOMMYECKNE NPOLIECCHI @ Y4EOHMK N NpakTUKyM NS akagemudeckoro bakanaspua-

2 Ta / KO. A. Komuccapos, M. b. Tne6os, J1. C. lopgees, L. . BeHT. — 2-e n3g., ucnp. 1 gon. — M.
: M3gatenbctBo KOpanT, 2018. — 359 c.

3 TeopeTnyeckne oCHOBbI xMmMudeckon TexHonoruu. / MockenyeB HO.A., puropudes A K., MNMaenos
0O.C. Yu. nocobue, 3-e n3a., crep.M. «JlaHb», 2018 r.

4 BapaHoB [1. A. MNpoLecchl 1 annapaTtbl XMMUYECKON TexHonoruun: YyebHoe nocobue / . A. bapa-
HoB. — 2-e u3a. M. «Jlanby», 2018 r.

5 Boukapes B. B. OnTnmmnsauus XuMmKoO-TEXHOMOMMYECKNX NPOLLECCoB : y4ebHoe nocobue ansa ba-
KanaBpuaTa n maructparypsl / B. B. Boykape. — M. : iagaTtenscTtBo KOpanT, 2018. — 263 c.

6 OObwas xumnyeckasn TexHonorus. MeTogonorms NpoeKkTMPoOBaHNSt XUMUKO-TEXHOMOTNMYECKMX NPo-

ueccos./ nog.ped. X.3. Xapnamnugn. — CI16.: «JlaHb», 2013. — 448 c.
KyTtenos A.M. O6Lwasn xummuyeckas TexHonorus / A.M. Kytenos, T.U. BoHgapesa, M.I". BepeHrap-
TeH .— 3-e u3a., nepepad. — M. : AkagemkHura, 2007 .— 528 c.

0) LononHWTeNnbHas NuTepaTypa:

Ne n/n NcTouHuK

8 OOwas xmmunyeckas TexHonorus: B 2 4. / [W.I. MyxneHoB v gp.] ; nog pea. W.IN. MyxneHoBa .—
M. : AnbsiHc, 2009-.

9 AbanoHuH B.E. OcHoBbl xumndeckux nponssogcte / B.E. AbanonuH, V.M. Ky3HeuoBa, X.9. Xapnamnuan /
- M.: «Xumusa», 2001. —472 c.




ObitHepcknid FO.U. Tpouecchl 1 annapatbl xumudeckon TexHonorum / 0., ObiTHepckui. - M.:

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

11 Obuwasn xumnyeckasa texHonorust / nog peg A.l'. AmenuHa — M. «Xumuna», 1977. — 400 c.
TexHonormyeckne U TepMoguHaMmyeckme 0COOEHHOCTM MPOM3BOACTBA aMMMaKka. MeToh. yKa-

12 3aHMA ONs CTyOeHToB 4 Kypca OHEBH. oTaeneHus xmMm. dak./ cocT.: B.A. Ky3HeuoB. -BopoHex :
BI'Y, 2004. - 35c.

13 CadoHoB M.C. Kputepun TepmognHamMn4ecKoro coBepLueHCcTBa TexHonornyeckmx cuctem/M.C.

CadpoHoB. - M. : MI'Y, 1998. - 73c.
14 KysHeuos J1.[. CuHTe3 ammunaka / J1.0. KysHeuos. - M.: Xumuns, 1982. - 254c.
Jlebepner H.H. Xvmnsi n TexHomnormst OCHOBHOIO OpraHM4Yeckoro 1 HeTEXMMUYECKOrO CUHTE3a /

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

16 OcHoBbl TexHonornn nepepaboTkm nnactmacc/noa ped. B.H. KynesHesa, B.K. I'ycesa. - M. : Xu-
mus, 1995.-367c.

17 BonbdkoBny C.M. Obwas xmmudeckasa TexHonorus: B 2 kH./C.U. BonbdkoBud. - M.: Xumusi.-

T.1-1952.-989¢; T.2. -1959. -806¢.

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (0duUManbHble pecypchbl MHTEpHET)*:

Ne n/n Pecypc
12 "YHuBepcuTeTckas 6ubnuoteka online”, http://biblioclub.ru/
13 ONeKTPOHHO-OMBNMoTeyHas cuctema "KoHcynbTaHT cTygeHTa", http://www.studmedlib.ru
14 https://www.lib.vsu.ru - 3oHanbHas Hay4Has 6ubnuoteka BI'Y.
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 06pa3oBaTernbHbIN MopTan - ABASETCA COCTaB-
15 HoW YacTbto cbegepanbsHoro noprana "Poccuiickoe obpasoBaHue”. CooepXXuT pecypcbl U CCbifl-

KM Ha pecypcbl N0 ECTECTBEHHO-HAYYHBIM AMCUMNIIMHAM (hr3uKa, XMMUs 1 Bruonorms).
http://window.edu.ru/ - nHcpopmaumoHHasa cuctema «EgmHoe okHO poctyna k obpasoBaTternb-
HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHasi anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHenwmii poc-
CUNCKUA MHOPMALIMOHHBIN MopTan B 0b6nacty Hayku, TEXHOMNOrMU, MeAULMHBI 1 0b6pasoBaHus,
17 copepxalmn pedepaTbl U NOMHbIE TEKCTbl 6onee 12 MIH. Hay4dHbIX cTaten u nybnukauwi. Ha
nnatgopme eLIBRARY.RU gocTynHbl anekTpoHHble Bepcun 6onee 1400 poCCUMICKMX Hay4HO-
TEXHUYECKUX XXypHanoB, B TOM Yucrnie 6onee 500 )XypHanoB B OTKPbITOM JOCTYME.
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16. NMepeyeHb y4e6GHO-MeTOAMYECKOTrO 06ecneyeHUs Ansi CaMOCTOATENbHON PaboThl

Ne n/n NcTouHuk
TexHonoruyeckne 1 TepmognHaMmyeckme ocobeHHOCTN MpoM3BOACTBA aMMMaka. MeTof. yka-
1 3aHMA ANst CTYAEHTOB 4 Kypca OHEBH. oTaeneHust xuMm. cak./ coct.: B.A. Ky3HeuoB. -BopoHex :
BI'Y, 2004. - 35c.
MpakTrkym no obLueln xMmmdeckon TexHomnornm / BopoHex. roc. yH-T ; cocT.: I1.0. Kywes, B.A.
2 KyaHeuoB, C.A. LLlectakoB .— 3neKTPOH. TEKCTOBbIE AaH. — BopoHex : N3gaTenbckuin oom

BIy, 2017.— CBobogHbIi JOCTyn U3 uHtpacetn BIry .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf>

3 VIHCTpyKumst No TexHuke BGesonacHocTu Npu paboTe B nabopatopmm C NPUMEHEHNEM XUMUYECKMX
BellecTB. BopoHex : BI'Y, 2002 — 33 c.

17. Obpa3oBaTenbHble TEXHONOINU, UCNONb3yeMble NpuU peanusayum y4yebHon gucum-
NJIMHbI, BKNOYasa AUCTaHUMOHHbIe oGpa3oBaTtenibHble TexHonorum (AOT), anekTpoHHoe
obyuyeHue (30), cmewaHHOe OOy4eHue:

Mpu peanuaauumn ANCUMNIMHBLI UCNOMB3YOTCA Kraccuveckme obpasoBaTenbHble TEXHOMO-
rn 6e3 3ameHbl ayaANTOPHbIX 3aHATUI (Nekumin n nabopaTopHbix 3aHATUN) Ha JOT. OCHOBHbIE
TUNbI NEKUMA — BBOAHbIE NeKUMn (B Havyane nsydeHuss gUCcumninHbl) 1 MIHOOPMaLMOHHbIE NEK-
UMM c Bu3yanusauuen (MynbTumenunHble npeseHtauyumn). lNpoBegeHne Tekywmnx atrectaumm mn
NMPOMEXYTOYHbIX aTTecTauun ocyllectTsnsaeTcs B oopme ycTHoro cobeceposanuns no KMM. Ca-
MocToaTeNnbHas pabota No BCeM pasgenam npegnosiaraeT BbiNONHEHME 006s13aTeNbHbIX NUCH-
MEHHbIX JOMAaLUHUX 3a4aHuUMN.

Mpu peanusauyun y4ebHOM AUCUMMAMHBLI UCMONb3YIOTCA ANIEMEHTbI 3NEKTPOHHOro oby4e-
HUA W pasnuyHble OUCTaHUMOHHbIE 0bpa3oBaTenbHble TEXHONOMMK, No3Bonstowme obecneyn-
BaTb ONocpedoBaHHOEe B3aMMOAENCTBME (Ha paccTosHMM) npenofaBaTenen n obyyaroLmxcs,
BKMOYAS MHCTPYMEHTbl  9NIEKTPOHHOW  MHGOpPMaLMOHHO-0bpa3oBaTensHon cpeabl  BIY
«ONEKTPOHHbIN yHUBepcuTeT BlryY» (https://edu.vsu.ru) n/vnu ‘MOOK BIry”
(https://mooc.vsu.ru), npoBeaeHne BebUHApPOB, BUAOEOKOHEPEHUMA (B TOM uyucne c




npuMeHeHnem

cepBuUCoB

Zoom,

Discord wn pgp.),

nocpeacrtesom SJ'IeKTpOHHOIZ No4YThbl, MECCEHO)KEPOB.

18. MaTepnanbHoO-TeXHU4YeCKkoe obecneyeHne AUCLUMNIIUHDbI:

CoN>ORrWN =

HoyTtOyk

MynbTUMeaUIHBIN NPOEKTOP

OkpaH

Pedpaktometp NPP-454 B2M
YcTaHoBKa ¢ Hacagkon OuHa-Ctapka.
Mpnbop ansa paboThbl C NaTeKCoM.
YcTaHoBKa onpefenennst TemnepaTtypbl BCMbILLKA.

TMTpOBaﬂ bHaA yCTaHOBKa.

Becbl aHanuTuyeckue.

. Becbl TexHO-xnMU4eckue.
. MoaynbHbIi cnekTpomMeTp AMHAMUYECKOro U cTaTudeckoro paccesiHusa ceeta Photocor-Complex.
. KomnbioTep.

. TypbugumeTp.
. YnbTpa3BykoBOW AncnepraTtop.
. BogocTtpyiHble Hacochl.
. Wkad cywmnbHbIA

. Wkad BakyymHbIN.

. ®otomeTp KOK-3 «30M3»
. Annapatbl Cokcnera.
. TepmocTaTbl.

B3aMMogencTtemMe B

coLceTsax,

19. OueHouHble cpeacTBa ANA NpPoBeAeHUs TEKyLen U NPOMEeXyTO4YHOMU aTTecTauumn
MNMopsiaok oueHkn ocBoeHns obyvarowmnmmncs y4ebHoro matepuana onpeaenseTcs co-
AepXaHnem cnegyowmnx pasaenos ANCUUNIIUHDI:

HanmeHoBaHue pasge-

r’ﬁ na ,D,VICLI,I/IHJ_JI'IQV;HI:I (mogay- Té(::\l"mnﬂe(;l) MHAMK?(L?WF’FSZQGQ&%TXMEHMH OueHouHble cpeacTea
YK-8.1, YK-8.2, YK-8.3, YK- TecToBble 3agaHus
1. | ©Obuime Bonpoce! ximy- yK8 8.4, OlNK-2.1, OlK-2.2, NaBopaTopHble paboTbi
4eCKoM TEeXHONOoMM OrIK-2 NK-2.3. OMNK-2.4
TepmoanHamuyeckme JTabopaTtopHbie paboTbl
2 KpuTepum addeKkTUBHO- OriK-2 Orl1K-2.1, OlK-2.2, OrK- JomaluHne 3agaHus
' CTM TEXHOMOMMYECKMX 2.3,0MK-2.4 Konnokeunym
cucTeM
MopgenupoBaHvne Xumm- TecToBblE 3a4aHMsA
3. KO-TEXHOSOrMYECKNX OnK-2 OfK-2.1, OrK-2.2, OfK- NaBopaTtopHbie paboThl
2.3, 0lNK-2.4
npoLeccoB
PaBHOBecKe 1 ckopocTb OMNK-2.1. OMK-2.2. OMK- TecToBblE 3agaHUs
4 XUMUKO- OMK-2 2 3 OHK_2'4’ [JomaliHne 3apaHus
- TEXHONMOMMYECKUX MPO- " ' MpaKTMKOOPUEHTUPOBAHHbLIE
LLeccoB 3a4aHus
Makpockonuyeckasi Teo-
pyst PUNKO-XUMNYECKNX 3 : : TecToBblE 3a4aHMsA
5. ABMEHUN - TEOPETUYE- OnK-2 OnK 22'13: %T‘IIT<2224 OrK JTabopaTtopHble paboThl
ckas 6asa XMMn4ecKkom " :
TEXHOJ0MMK
6 OneMeHTbl MeEXaHUKN OrK-2 OrlK-2.1, OriK-2.2, Or1K- ﬂ;gng$gleH2?eﬂa;g:Tbl
' rasoB W XnaKocTen 2.3, OlK-2.4 patop P
Orl1K-2.1, Ol1K-2.2, OrK-
7. Tennosble NpoLEecchl Orl1K-2 2.3, 0lK-2.4 JTabopaTtopHble paboTbl,
KOJJI0KBUYM
) JTabopaTtopHble paboThl
8. Maccoo6|;/|§(|;-:ble fpo OrkK-2 OrlK-2.1, Or1K-2.2, Or1K- TecToBblE 3a0aHNA
4 2.3, OlK-2.4 [JomaluHne 3agaHus




HanmeHoBaHue pasge- _
r’ﬁ na ,D,VICLI,I/IFIJ’IV;HI:I (mogay- Té(:rmnﬂe(m) MHHMK?(L%)AZQGQ&CMT%MGHMH OueHouHble cpeacTea
ns
0. XUMUYECKME PEaKTOpb! Or1K-2 Orl1K-2.1, OlK-2.2, OriK-2.3 JTabopaTtopHbie paboTbl,
TecToBble 3a4aHNsA
TunoBble XMMUKO- VK-8 YK-8.1, YK-8.2, YK-8.3, YK- JTabopaTtopHble paboThl
10. | TexHomormyeckue npo- OMK-2 8.4, OlK-2.1, OlK-2.2, TecToBble 3aaHs
Leccsl OriK-2.3, OlK-2.4 JlomaluHve 3afaHns
OfK-2.1, OTK-2.2, OfK- Na6opatopHbie paboTbl
Katanutnyeckne npo- OriK-2 2.3, OlK-2.4 paTop P
11. TecToBble 3agaHusA
Lecchbl
[JomaluHne 3agaHus
MpomexyToyHas aTTectauus MepeyeHb BoNpocoB
dopma KOHTPOISt — 3a4eT C OLIEHKOW, 3K3aMeH

20. TunoBble oUueHO4YHble cpeacTBa U MeToAMYeCKMe MaTtepuansbl, onpeaensirowme npo-
ueaypbl oLueHUBaHUA

OueHka 3HaHW, YMEHUN N HaBbIKOB, XapakTepuaylLwas atanbl POPMUPOBAHUA KOMMNETEH-
UMM B paMKax U3yyvyeHus OUCUUNIIMHBI OCYLLIECTBISIETCA B XOA4E TEeKyLLEen U NPOMEXYTOYHOM aT-
TecTauumn.

Tekywas aTrectayus NnpoBoAUTCHA B COOTBETCTBUM C [lonoxeHnem O Tekyllen atTectaumm
obyyaroLmnxcsa no nporpammMam Bbiclero obpasoBaHns BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuTeTa. Tekywaa aTrectauus npoBoanTca B (popmMme: YCTHOro onpoca (MHAuBMAyasbHbIN
onpoc); nabopaTopHble paboThbl; OLEHKM pe3ynbTaToB NPaKTUYECKON AEeATENBHOCTMW.

[MpomexyTodHaa aTTecTaumsa NpoBOAUTCS B COOTBETCTBUM C [MONOXEHMEM O MPOMEXYTOY-
HOW aTtTecTauumn oby4varoLmMxca No NporpaMmmam BbicLero o6pasoBaHus.

KOHTpONbHO-n3MepuTenbHble Matepuarnbl NPOMEXYTOYHOM aTTecTauum BKAYalT B cebs
TeopeTnyeckne BOMPOCHI, NO3BONSAIOLINE OLEHUTb YPOBEHb MOJSTyYEHHbIX 3HAHUW U NpakTudye-
CKOe 3ajjaHue, No3BosIsLLEee OLUEHUTb CTerneHb COOPMUPOBAHHOCTY YMEHUN U HABbIKOB.

[Mpn oueHnBaHMN UCMNOSMb3YOTCA KaYeCTBEHHbIE LWKanbl OLeHOK. KpuTtepun oueHnBaHna npuse-
JeHbl B . 20.2.

20.1. TeKywMN KOHTPOSb YyCNEeBaeMoCTHn
KoHTponb ycneBaeMocTv N0 AUCLMMIMHE OCYLLECTBSETCSA C MOMOLLBIO CrEAYIOLLMX OLEHOYHbIX
CpencTB: NPaKTUKOOPUEHTUPOBaHHbIE 3aAaHusl, nabopaTopHble paboThl, TECTOBbIE 3a4aHUsI.

[NepeyeHb nabopaTopHbIX paboT:
1) OnpegeneHne caxapa B KopHennogax n pyKrax METOAOM IKCTPAKLMK.
2) AHanuns HepTenpoayKToB.
3) AHanus CUHTETUYECKNX NTaTEKCOB.
4) Onpepenenue cepbl B MeTannax u yrne.
3)
6)
7)

KnHeTnka reTeporeHHol peakLmmn OKUCNeHns cynbguTa HaTpus
PeakTopbl B pexunmax naeanbHOro CMeLeHUs U naearnbHOro BbITECHEHMSI.
OkucreHve amokemaa cepbl (MPOLEecchl U peakTopbl).

Na6opaTtopHble paboTbl BbINOMHSAKTCS Ha 3aHATUM B TeYeHue 2 akageMU4eckmx YacoB. 3a 9TOoT
nepvopn CTyAeHT AOMKeH, 03HAaKOMUBLLMCH C NOPSAKOM BbIMONIHEHWS 3afaHus, Npy NOMOLLM Nnpenogasa-
Tenss U nabopaHTa BbINOSHUTL MPAKTUYECKYI0 YacTb paboTbl, NpeacTaBUTb MONyYeHHble pes3ynbTaThbl
npenogaeaTtento 1, ecnu rno3BonsieT Bpems, NPUCTYNUTb K 0popMIeHNo paboTbl U (POPMYIMPOBKE Bbl-
BoaoB. Cnenytouee nabopaTopHoe 3aHATUE CTYAEHT HauyMHaeT C npeacTaBneHns opopmreHHon pabo-
Tbl, OTYUTBLIBAETCS No paboTe 1 Nony4yaeT criegytollee npakTUYeckoe 3agaHue.

Bonpocbl Ana goMaluHero 3agaHusi (opMynupyeT NEeKTop Ha NEKUMOHHOM 3aHsTun. Ha cnepny-
OLLEM NEKLMOHHOM 3aHSATUWN CTYAEHTbl NPeACTaBnsioT pelleHre OOMAaLLHEro 3afaHus, 3aHATUe Hauu-
HaeTcsi ¢ 06Cy)KaeHNs BapyaHTOB peLLEHNS.



KOJ'IJ'IOKBVIyMbI NnpoBOAATCA Ha ﬂaGOpaTOpHOM 3aHATUN, O 4YeM npenogaBaTellb 3apaHee Cco06-
waet 06yqa|'OLL|,I/1MCF|. Temsbl, No KOTOPbIM MPOBOOATCA KOJIITOKBUYMbI, U NporpaMmmMa K HUM npencraBrie-
Ha B COOTBETCTBYHOLLNX METOOUNYECKNX YKa3aHUAX, pPEKOMEeHOOBaHHbIX CTyAeHTaM. Mo cornacoBaHuio ¢
O6y‘-la|'OLLI,I/IMVICF| KOJITOKBUYM U 3a4eT MOXET NpoBOOAUTLCA B cbopme yCTHOVI 6ecep,b| nnn (bopme TECTU-
poBaHMA NO OCHOBHbIM pa3aesiaM Kypca. Ok3ameH npoBOANTCA TOJIbKO B yCTHOl7I d)opme.

20.2 NMpomexyToyHasa aTrectauus
lMpomexyToyHasa aTTecTauums No AMCUUNIIUHE OCYLLECTBNAETCS C MOMOLLBI CneayLwmx oLeHou-
HbIX cpeacTB: cobecegoBaHMe NO 3K3aMeHaUNOHHbIM Bunetam (no BuneTtam Kk 3ayeTy).
Bonpockl K 9k3aMeHy, 3a4eTy
1. Teopwua nogobus. OCHoBHbIE KpuTEpUM Nogodusa. KputepranbHble ypaBHEHMS.
2. TexHONnorn4ecKknin pexxmnm Kak oCHoBa Kraccmudumkaumm npoLeccos.
3. ®yHOameHTarnbHble KpUTEPUM IPPEKTUBHOCTU XMMMUYECKUX MPOM3BOACTB, OCHOBaHHbLIE HA UHTE-
rpanbHbIX ypaBHEHUAX GanaHca NOTOKOB BeLLECTBA.
TennoBble nNpouecchl. MexaHM3Mbl NnepeHoca TeNNoThI.
Pexnmbl TeveHuns xunakoctn. Kputndeckoe vmcno PenHonbaca.
MoHAaTHe o koadbdUUMEHTE rTMAPOANHAMMUYECKOTO CONMPOTUBNEHUS U €0 3aBUCUMOCTb OT Yncna
PenHonbaca.
7. KoHcTaHTa paBHoBecus. PacyeT coctaBa paBHOBECHON peakUMOHHOW CMEeCH.
8. AGcopbuus. NneHovyHas moadens..
9. TlMapoBo3gyLuHas KOHBEPCUSA NPUPOAHOro rasa. Pr3nko-xmmmyeckne ocobeHHoOCTU npolecca.
10. KoHcTaHTa paBHOBecus. BnuaHne temnepaTypbl U aBfEHUS HA KOHCTaHTY paBHOBECUS.
11. TexHonorn4yeckas cxema npon3BoACTBa a30TOBOAOPOAHON CMECH.
12. BnusiHne Ha paBHOBECHbIN BbIXOA4 MOSIbHOMO COOTHOLLEHUSI UCXOAHbIX BELLECTB, COAepXXaHUs
NPOOYKTOB peakumnn 1 npumecen MHEPTHbLIX KOMMOHEHTOB.
13. TennoHocuTenu, Nx cpaBHUTENbHAA XapakTepUCTMKa.
14. KonoHHa cnHTe3a ammuaka. MNpuHumn gencTeusa n 0CoO6eHHOCTN perynnupoBaHusa TemnepaTypHo-
ro pexuma.
15. MaccooTgava. KoacdumumeHT maccooTaaum 1 ero 3aBUCUMOCTb OT Yncna PelriHonbAaca.
16. TexHonorn4yeckas cxema npon3BoACTBa a30TOBOAOPOAHON CMECH.
17. OCHOBHbIE TEXHOMNOIrMYECKNE NoHATUS. Npomn3BoANTENBHOCTL, MOLLHOCTb, MHTEHCMBHOCTD.
18. Tennosble npouecchl. MexaHn3mbl NnepeHoca TennoThl.
19. Tennonepegaya. KoadhpumumeHT Tennonepenaym. Cnocobbl MHTEHCUDMKaLMM Npouecca.
20. NapoBo3gyLLHas KOHBEPCUA NPUPOAHOro rasa. Pr3nko-xmmmyeckne ocobeHHoOCTU npolecca.
21. MaccoobmeHHble npouecchl. Buabl nepeHoca maccel. MonekynsapHas anddyaus.
22. Abcopbums, pexxum MeaneHHon peakumu.
23. Abcopbuus, pexxum MrHOBEHHOW peakLmu.
24 ToHATME O MUKPO- U MaKPOKUHETUKE.
25. MNMpsMble NCTOYHUKM TENITOBON SHEPTUN.
26. TexHONorM4ecknin pexxnM Kak oCHoBa Kraccmudumkauum npoLeccos.
27. BnvsiHue TemnepaTypbl Ha CKOPOCTb peakLmu U CTeNeHb NpeBpaLLeHus.
28. BnuaHne gaBneHns Ha CKOPOCTb peakumm 1 CTeneHb NpeBpaLLeHust.
29. Xnmmyeckoe Nnpon3BOACTBO KakK CNoXxHasa cuctemMa.
30. Mogenun XxMmmnyeckmx Npon3BOACTB.
31. AHanoroBoe mMoaenupoBaHue.
32. OcHoOBHOE ypaBHeHMWe Tennonepegayu.

oA

- NPOEKTUpOBaHMe npouecca (NPoeKTHoe 3aJaHue, NOACHUTErNbHas 3anucka, TEXHOMOorm-

yeckasa cxema, paboume yeptexn). TexHmndeckasa gokymeHTaumus (FTOCTel, TY, ISO, ASTM,

TEXHUYECKUWN pernameHT, TEXHOSTOrMYEeCKUN pernamMmeHT).
Mo okoH4aHun VIl cemecTpa no Kypcy «XuMmudeckas TEXHOMOrms» npoBOAUTCS MPOMEXYTOYHAs
aTTectaums B popme ak3ameHa. K ak3ameHy obyyatoLimecs nony4varoT nepeyeHb BOMpOCoB, U3
koTopbix ¢hopmupytotca KMM no npegmety. lNpuxogsa Ha 3k3ameH, obyvatomMnca LOMKeH
nmMeTb Npu cebe 3a4eTHYI KHUXKKY M TeTpadb C nlabopaTopHbIM nNpakTukymom. Oby4atowmica
BblbnpaeT KMM n rotoBuTCS K OTBETY. Bpemsa Ha NOAroTOBKy pernameHTupoBaHo onoxeHnem
O NPOMEXYTOYHON aTTecTauumn obyyarLmxcs No NporpaMmmam BbicLlero obpasoBaHus.



[nsa oueHnBaHUA pesynbTaToB 06y4YeHUs Ha 3a4eTe UCMONb3YTCA creayoLlme nokasarenu:
1) 3HaHWe yyebBHOro MaTtepmana v BnageHue MNOHATUWHLIM annapaTtoM Hayku O MpPou3Boa-
CTBEHHBbIX npoueccax;
2) yMeHue CBA3bIBaTb TEOPUIO C NMPAKTUKOW;
3) yMeHu1e unncTpupoBaTtb OTBET NpuMepamMu, pakramu, AaHHbIMU HaY4YHbIX UCCnefoBaHUi;
4) yMeHVe NpUMEeHsATb TeopeTUYeCcKne 3HaHWs, peLllaTb NpakTuyeckme 3agadu;
5) BnageHune cnocobamu cvHTe3a nekapCTBEHHbIX BELLECTB U MeTo4aMU UX UCCMedoBaHus;

[ns oueHmBaHuA pe3ynbTaToB 0OyyYeHUs Ha 3ayeTe UCMOoMNb3yTea criegyrowwme nokasatenu (3YHebl
n3 19.1):
1) 3HaHWE OCHOBHbIE 3aKOHOMEPHOCTN XUMUYECKOW TEXHONMOMMN KaK HayKMu;
2) 3HaHne ocobeHHOCTEN AKcnnyaTaummM yCTaHOBOK M annapaTypbl, UCMONb3YEMON Ha XMMUYECKUX MPo-
n3BoaCTBax;
3) 3HaHue npobnem v NepcrneKkTUB pa3BUTUS XMMUYECKUX NMPON3BOACTB;
4) ymeHune onpeaensiTb onTMMaribHble YCNOBUSA NPOBeAEHUS TEXHONOMMYECKMX NPOLLECCOoB.
5) ymeHue packpblTb B3aUMOCBSA3N MeXay pa3BUTUEM XMMUYECKON HAaYKN N XUMUYECKON TEXHONOIMK;
6) yMeHue ycTaHaBnMBaTb CBA3b MeXAy 3HaHUSIMU OCHOB XUMWUWN U PU3NKM U 0BNacTaMu NpUMeHeHUs
3TUX 3HAHUN;
5) BnageHne NOHATUMHBIM annapaTtom AaHHOW 0bnacTu Hayku (TeopeTUYecKMMM OCHOBaMW AUCLMNIU-
Hbl), CNOCOBHOCTb UNNIOCTPMPOBaTL OTBET NMpuMepamu, aktamu, AaHHBIMU Hay4YHbIX UCCregoBaHWUm,
NPUMEHSTb TEOPETUYECKNE 3HAHUA ANS PELLEeHUs NPaKTUYEeCKNX 3aaau.

[ns oueHnBaHus pe3ynbTaTtoB O6y‘-IeHVIF-| Ha 3a4eTe UCNOoJ1b3yeTCA — 3a4TeHO, HE 3a4TEeHO.
CooTHoLLEeHNEe noKka3aTenen, Kputepues U LKalbl OUeHNBaAHNA Pe3ynbTaTtoB O6yquI/IFI.

YpoBeHb cop-
Kputepumn oueHMBaHNs kKoMneTeHLNIA MUPOBaHHOCTN Lkana oue-
KoMneTeHLUMn HOK

OOyyvatowmincs BnageeT NOHATMIAHBIM annapaTtoM JaHHOW obnacTtu MoBbILWEHHbIN 3a4yTeHo
Haykn (TeopeTMYECKMMM OCHOBaMW AUCLMMIUHBI), CNOCOOEH wr- YPOBEHb
nocTpupoBaTb OTBET nNpumMepamu, ¢akTamu, OaHHbIMU HayyHbIX | Ba3oBbI ypOBEHb
uccnenoBaHuKn, NPUMEHATb TeopeTudeckne 3HaHus Ons pelleHust | [loporosbiin ypo-
NpaKkTUYeCKMX 3aga4 B 0011acTy XMMUYECKOW TEXHOMOMK. BEHb
OOyvatolmnca  OeMOHCTPUPYET  OTpbIBOYHbIE, (bparMeHTapHble - HesauteHo
3HaHWs, JonyckaeT rpyoble owmnbku.

Ana oueHuBaHusa pesynbTaToB 0Oy4YeHMs Ha 9K3aMeHe (3a4eTe C OLEeHKOW) ucnonb3yetcsa 4-
GannbHas Wwana: KOTAMYHOY», «XOPOLLOY, «YAOBNETBOPUTENBHO», KHEYAOBETBOPUTENBHO.
CooTHoLeHMe nokasaTenemn, KPUTEPMEB W LLKarbl OLEHNBaHUSA pe3ynbTaToB 00yYeHums.

YpoBeHb
KpuTtepun oLieHMBaHNSA KOMMNEeTEHLNIA cchopmumpo- Lkana oue-
BaHHOCTU HOK
KOMMNeTEeHLINN

OOyvatominca B NOMHOM Mepe BrageeT MNOHATMWHBIM annapaTtoM | [MoBbILEHHbIV OTnuyHo

JaHHoOM obnacTn HaykuM (TEeOpeTUYECKMMU OCHOBaMWU LUCLMNINHLI), YpoBeHb

cnocobeH UNMICTPUPOBaTb OTBET NpuMepamu, daktamu, AaHHbIMK

Hay4HbIX UCCneaoBaHWUM, NMPUMEHSTbL TeopeTuyeckue 3HaHusa ang pe-

LUEHUS NPAKTUYECKNX 3afa4 B 061acT XMMUYECKON TEXHOIOMUN.

OOyvatomincsa BnageeT MOHATMWHBIM annapaTtoM AaHHon obrnactu | basoBbil ypo- XopoLuo

Haykn (TEOPETUYECKMMW OCHOBaMM OWUCLMMIIMHBI), CNOCObeH onpepe- BEHb

NaTb ONTUManbHbIE YCNOBUS MPOBEAEHUS TEXHOMOrnMyeckux npouec-

COB, [OMNyCKaeT OWMOKN NpY ONMCaHUN KOHKPETHbIX YCTAaHOBOK M ar-

napaTtypbl, UICMOMb3yeMON Ha XMMUYECKUX NPON3BOACTBAX.

OOyvatomincsa BnageeT YacTUYHO TEOPETUYECKMMU OCHOBaMM OUCLM- Moporosbii YanosneTso-

NNyHbI, parMeHTapHoO cnocobeH onpefensaTb onTMMarbHble YCNoBUS YpOBEHb puUTensHO




npoeseaeHuna TexXHOJNorm4eckmnx npoueccoBs, He ymMeeT yCTaHaBnMBaTb
CBA3b MeXxay 3HaHUAMU OCHOB XUMUU U ('.bVI3I/|KVI n obnacTamu npunme-
HEHUS1 3TUX 3HAHUN.

OOyvatomncs [eMOHCTpUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha-
HWs1, JonyckaeT rpybble ownbku.

Heypnosne-
TBOPUTENBHO




