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1. Koa un HaumeHoBaHue cneunanbHocTn: 04.05.01 dyHaameHTanbHada u NpUKNagHas xm-
Mus
2. Cneumnanusauma. yHOameHTanbHasi XuMus B npodeccmoHansHoM obpasoBaHnm
3. KBanudumkauusa (cteneHb) BbiNnyCKHMKa: Xumuk. [Npenogasartens XxmmMmm
Popma oby4eHuUs: o4yHas
5. Kachegpa, oTBevarLwas 3a peanmsauuio AUCUUNNUHBI: Kaeapa BbICOKOMONEKYNSPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammsi: LLlectakoB AnekcaHap CtaHMCNaBOBMY, AOKTOP XMMWYECKUX
HayK, AOLEHT
7. PekomeHaoBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokon Ne 4 ot 11.04.2024
8. YuebHbIM roa: 2026-2027, 2027-2028 CemecTp: 6, 7



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:
- (bopmmnpoBaHmMe OCHOB TEXHONOMMYECKOTO MbILLMEHMS;
- pacKpbiTMe B3aMMOCBSA3N MEXAY Pa3BUTUEM XMMUNYECKON HAYKN N XMMUYECKON TEXHOOINM;
- NOAroToBKa BbIMYCKHUKOB YHUBEPCUTETOB K paboTe No co34aHMio NePCneKTUBHbBIX NPOLECCOB,
MaTepuanoB N TEXHONOMMYECKNX CXEM.
3adayu y4ebHoU OucyunuHbI:
- dopmupoBaHmne CnocobHOCTM onpedenaTb pauMOHanbHbI MyTb CO34aHUA  XMMUKO-
TEXHOSOrM4YecKoro npoLecca;
- hopmmpoBaHmne cnocobHOCTM Haxo4MUTb CNOCOObLI peLLEeHMsT IKONOrMYeckmx Npobrem, Bo3HU-
KaloLmMX Npu Co3a4aHnN XMMUKO-TEXHOSOMMYECKOro NpoLecca;
- pa3BuTME CnocobHOCTU BblbnpaTb HMbBONee agekBaTHbIM cnocob annapaTtypHoro odopmie-
HUSA XMMUKO-TEXHOOMMYECKoro npoLecca.

10. MecTo yuye6HOM AncumnnuHbl B cTpykType OOIN: kypc BxoanTt B 6rok b1, o6sa3aTensHyto
YyacTb. CTyOeHT AN U3yyYeHus Kypca OOSMKeH OCBOWUTb KypCbl HEOPraHM4YeCcKon, OpraHn4eckon,
dhun3n4eckon, aHannTNYeckon xmmmmn, Gruonornmn ¢ ocHoBamu akonorum. CTyaeHT JOMKEH UMETb
npeacTaBrieHns o TepMoanHaMuKe U KMHETUKe, BnageTb MaTeMaTUYecknum annapaTtoM XMMuW,
UMeTb npeacTaBneHne o6 OCHOBHBIX Kraccax HeopraHU4YecKnx U opraHNYecKUx BeLecTB U nx
peakuMoHHOM cnocobHocTu. OucumnnunHa saenseTca npejlwecTByowen Ansa Kypca «Bbicokomo-
NeKynspHble COeANHEHUSI».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUcCUUNIMHEe/MOAYMO (3HAHUSA, YMeHus,
HaBbIKU), COOTHECEHHbIE C NMaHUpPyeMbIMU pe3yfbTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEeHUMSIMU BbINYCKHUKOB):

Kopn HaseaHue komne- Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
TeHUMn
OlK- | CnocobeH aHanu- | OMNK-1.1 | CuctematmampyeT u | 3HaTb:
1 3MpoBaTb, UWHTeEp- aHanuaupyer pe- - NPUYUHBbI POCTA MHTEHCUBHOCTM OMACHbIX TEX-
npeTupoBatb n 3ynbTaTtbl XUMUYe- HOMOIMMYECKNX aBapuii U KaTacTpod;
06o6LwaTb pesynb- CKUX 9KCMEpPUMEH- - cnocobbl XMMUYECKOro BO3OENCTBUSA Ha NPUPO-
TaTbl 3KCMEePUMEH- TOB, HabnwaeHNN, ay;
TanbHbIX W pac- N3MEpPEHUI, a TaKKe | - OCHOBHblE 3aKOHOMEPHOCTU XUMUYECKOW TEX-
YeTHo- pe3ynbTaToB pacye- | HOMOMUW Kak HayKu;
TEopeTUYECKNX TOB CBOWCTB Be- - HanpasneHus pelleHusi nNpobnembl co3gaHus
paboT XumMHUYeckow LecTB U MmaTepua- mMaTepuanoB C 3a4aHHbIMU CBOWCTBaMMU;
HanpaBneHHOCTU nos - 3KOHOMWYECKME W Hay4Hble (XMMWYECKUE) Npo-
OMK-1.2 | MNpegnaraet uHTep- | GnemMbl OCHOB 3HepreTuku (Boaa, eé nepepaboT-
npeTauuio pesynb- Ka, HedTb U HedTenepepaboTka, anbTepHaTUB-
TaToOB COBCTBEHHbIX | Hble WCTOYHMKUA SHEpruu), KpPYNHOTOHHAXKHbIX
3KCMEPVMEHTOB U NPOU3BOACTB HEOPraHWYecKUX U OpraHU4eckui
pacyeTHo- BellecTB (yaobpeHus, cepHas 1 a3oTHas KUCIO-
TEOpeTUYECKNX pa- Tbl, aMMUaK u T.4.);
60T ¢ ncnonb3oBa- - OCHOBHblE HanpaBfieHWs UCMOSb30BaHUS [OC-
Hnem TeopeTnye- TWKEHUN XUMUM B CENbCKOM XO35IMCTBE, MPOU3-
CKMX OCHOB Tpaau- BOACTBE CpeAcTB ObITOBOM XUMUWN (CUHTETUYE-
LIMOHHBIX 1 HOBbIX CkMe MowLLMe cpefcTBa, uucTswme u otbenu-
pas3genos XMmum BaloLMe BeLLecTBa, Kpacku, cpeacTsa rmrueHbl)
OrlK-1.3 | ®opmynupyeT 3a- W KynvHapuu.
KMOYEeHMs 1 BbIBOAbI | YMETb!:
no pesynstatam - paboTtatb Ha Yy4ebGHO-Hay4yHOW annaparype,
aHanusa nurtepa- ncnosnb3yemown B nabopaTtopum XMMUYECKON TEX-
TYPHbIX AaHHbIX, Homormu
COBCTBEHHBIX 3KC- - yCTaHaBnMBaTb CBSA3b MeXAy 3HaHMAMWU OCHOB
NepUMEHTanbHbIX N | XUMUW, MatemaTtvkn u dusnkn u obnactamu
pacyeTHO- NMPUMEHEHMS 3TUX 3HaAHWIA
TEOPETUYECKMX pa- - rpamoTHo odopMnATb pesynbTatbl nabopa-
00T XMMMNYECKOW TOPHbIX U NPAKTU4ECKUNX paGOT, npaBuIibHO 3a-




HanpaBJieHHOCTU

NONMHATb NabopaTopHbIV XXypHan

BnageTb (MMeTb HaBbIK(K)):

- nabopaTopHbIMU HaBbIKAMW U YMEHUSIMU MpU
paboTe C COBpeMeHHOM annapaTypor Ans Mo-
OenMpoBaHNSA COBPEMEHHbIX TEXHONOrMYeCcKnX
Npou3BOACTB;

- cnocobamu opyveHTaumMm B NpodeCcCcnoHanbHbIX
WUCTOYHMKaX MHGopMaLuK (KypHanbl, CaunTbl,
obpasoBartenbHble noprarnbl).

OrlK- | CnocobeH npoBo- | OlNK-2.1 | PabotaeT ¢ xumMu- | 3HaTb:

2 OUTb  XMMWUYECKUI YeCkUMU BeLlecBa- | - 0 HeobxoammocTn obecnedyeHns ahPeKTUBHO-
KCMEepUMEHT c MU C cobrnogeHneM | ro 6esonacHoro ynpaeneHnst TEXHOreHHbIMU
NCMNONb30BaHNEM HOPM TEXHUKM Be30- | KOMMNeKCaMu, YyTUNM3aLmmn CyLLeCcTBYHOLMX OT-
COBpPEMEHHOro NacHOCTH XO[0B, NepeBefeHMe NPOMbILLIIEHHOCTM Ha bes-
obopynoBaHus, OlK-2.2 | Ncnonb3yeT cyule- | OTXOAHbIE BUAbLI MPON3BOACTBA;
cobnogaa  HopMmbl CTBYIOLLME W pa3pa- | - BWUAbl OMNAcHOCTEN MPOMbILLNEHHbIX MNPOU3-
TexHukn ©Hesonac- GaTbiBaEeT HOBble | BOACTB (COUMAanNbHO-3KOHOMUYECKNE, TEXHOreH-
HOCTU METOOMKM  Mony4ye- | Hble, 3KOMOrMYeckne, BOEHHbIE) M XMMUYECKON

HUSE u xapakTepu- | naboparopuu;
CTUKM BeWecTB U | - (PU3MKO-XMMUYECKME N TOKCUKOMOrnMYeckne xa-
Martepuanos Onsa | paKkTepucTuki, o06nactm n cnocobbl NpUMEHEHMS,
peLueHus 3agad | cnocobHOCTb nepemMellatbCs B MPOCTPaHCTBE,
npodeccuoHanbHoi | HakannMeaTbCA UM pa3naratbCcs B Guonornyecknx
OesTenbHoCcTH opraHusamax n okpyxatoLlen cpege u 1.4. OCHOB-
OMK-2.3 | MposoauT uccneno- | HblX NMPOAYKTOB XMMWUYECKON TEXHOMOMMKU, B TOM
BaHUS CBOWCTB Be- | Y1cre ocobo onacHbIX BELLECTB U SHepropecyp-
lwectB M MaTepua- | COB;
MOB C WCMONb3oBa- | - 3Kororumyeckune npobnembl npousBoacTBa U
HUEeM COBPEMEHHOro NCNOJ1b-30BaHNA OCHOBHbIX MPOAYKTOB XUMU4Ye-
Hay4Horo 060opyao- | CKOM TEXHOMOrMM 1 MyTU pelleHnst JKormoruye-
BaHMSA CKMX Npobnem B opraHusauum XMMUYECKUX Mpo-
N3BOACTB;
yMeTb:
- UCMONb30BaTb OCHOBHbIE METOAbl 3aUTbl OT
BO3OEWNCTBUSA OMNAacHbIX BELUECTB (AO00BUTBIX,
3KOJTOTMYECKM OMACHbIX, NOXapo- 1 B3pbiBOONac-
HbIX, PaANOaKTUBHBIX, KOPPO3MOHHO-aKTUBHbIX);
- YCTpaHsiTb NOCNeACTBUSA NPOMMBOB U Npockina-
HUA XUMUYECKNX PEaKTUBOB,
- OKasblBaTb NEPBYH MEAMLIMHCKYIO MOMOLLb Npwu
OTPaBMNEHNSX XMMUYECKMMIN BELLEeCTBAMU U T.1.
BnageThb:
- HaBblkamu Be3onacHon paboTbl B XMMUYECKON
naboparopuu;
- HaBblkamy paboTbl ¢ nabopaTopHbIM 06opyao-
BaHMEM U MPOBOAUTb 3KCMNEPUMEHTbI C CObrto-
OEeHMEM NpaBui TEXHUKM 6e30NacHOCTH

OlK- | CnocobeH npume- | OMNK-3.1 | NpumeHsieT Teope- | 3HaTb:

3 HATb pacyeTHo- TUYECKME U NONyaMm- | -  annapaTypHoe  OgOpMIEeHUEe  XUMUKO-
TeopeTuyeckue nupuyeckne mMoaenu | TEXHONOrMYecknx nadoparopun
mMeToabl Ans  K3y- npu pelleHnn 3agady | - ocobeHHOCTM 3IKcnnyaTaumMum ycTaHOBOK M ar-
YeHus CBOWNCTB XUMUYECKON Ha- | NnapaTypbl, UCMNOMNb3YEeMON Ha XUMUYECKUX Mpo-
BELWECTB W Mnpo- npaBNeHHOCTH n3BOACTBaXx
ueccoB C ux ydva- | OMNK-3.2 | UcnonbayeT cTaH- | - TpeboBaHWA K annapaTtype, WCTOYHWKM Mo-
CTMEeM, WUCMNonb3ys JapTHOe Mporpamm- | rpeLlHocTen pU3nKo-XMMNYecknx MeToaos

COBpemMeHHoe npo-
rpammHoe obecne-
yeHue 1 6asbl aaH-

HbIX  npodeccuo-
HanbHOro  HasHa-
YeHus

Hoe obecnevyeHne un
crneumanmampoBaH-

Hbole 6asbl AaHHbIX
npv pelleHnn 3agad
npodeccrnoHarnbHON
OesaTenbHoCTH

- Npo6rembl BOCNPON3BOAMMOCTU Pe3yrbTaToB.
yMeTb:

- onpefenaTb ONTUMarbHbIE YCNOBUSA MNpoBene-
HUSA TEXHOMOMMYECKNX NPOLECCOB

- pelwaTb TUMOBbIE 3a4audn MO XUMUYECKON TeX-
Honoruu;

BnageTb (MMeTb HaBbIK(M)):

- cnocobamu COBEpPLUEHCTBOBAHUSA Mpodeccro-
HalnbHbIX 3HAHWW W YMEHUW NyTEM WMCMNOJib30Ba-




HMA BO3MOXHOCTEN WHMOPMALMOHHON cpeabl
pernoHa, obnactu, CTpaHbl;

- TEXHUKOW paboTbl C yCTpOMCTBAMW, WCMOSb-
3yeMbiMn B nabopatopmum XMMUYECKON TEXHOMO-
rmn

- MeTogaMu peructpauum n obpaboTku pesynb-
TaToB, MONyYeHHbIX Ha obopygoBaHun B nabo-
paTopun XMMUYECKON TEXHOOMMU

12. O6beM AUcUUNIUHbI B 3a4eTHbIX eaMHMUax/vyac — 7/252.
Popma NPOMEXYTOYHOM aTTeCcTauuMmu 3a4eT, IK3aMeH.

13. TpyaoeMkKocTb No BUAam y4ebHoun paboTbl

TpyooeMKkocTb
. Mo cemecTpam
Bupg yyebHor paboTbl Bcero
6 cemecTp 7 cemecTp
KoHTakTHast paboTta 148 72 76
nekuunu 74 36 38
& ToM YnCHe: npakTnyeckme
" | naBopatopHble 74 36 38
KypcoBas pabota
CamocTosiTensHas pabota 68 36 32
lMpomexyToyHasa atTectaums (019 3Kk3ameHa) 36 36
Wtoro: 252 108 144
13.1. CopgepxaHme AUCLMUNIIUHLI
n/n Peanusauus
pasgena Aguc-
HanmeHoBaHue pasgena LUMNNHbBI C
CopepxaHve pasgena aMcunnimHbl
AUCUMNIUHBI MOMOLLBI OH-
nawH-kypca,
QYMK*
1. NNekuun
1.1 XnMmundeckaa TeXHONOrna Kak Hayka, npegmer, uenb n | AYMK «Xumun-

MeToAbl nccrefoBaHus. Knaccudukaums TexHOmnoru- | yeckast TexXHo-
yeckux npoueccoB no otpacnaMm. OnpegeneHue u | norus (OrX)»
cTagum XMMUKO-TEXHonormyeckoro npouecca. [lepe- | https://edu.vsu
MEHHble W MOCTOSIHHbIE KOMMOHEHTblI XMMUYeckoro | .ru/course/vie
npou3BoACTBa. TexHn4yeckne nokasaTenu Xxummuko- | w.php?id=231
TEXHOMOrMYecKoro npolecca: nNpPoOu3BOAMTENBHOCTD, | 1
WHTEHCUBHOCTb, PacxoaHble KO3adhpnLUMEHTbI, CTeNEHb
npeBpaLLeHnsi, BbIXOA, CEMNEKTUBHOCTb. JKOHOMUYE-
CKMe nokasaTenu XMMWKO-TEXHOMOMMYECKOro npoLec-
ca: cebecToMMOCTb, NPOM3BOAMTENBHOCTE Tpyada, Le-
Ha. JKcnrnyaTauuMoHHble U couunanbHble MokasaTenu
XUMUKO-TEXHONOMMYEeCKoro npotiecca.

OpraHusaumst XMUKO-TEXHONOMMYECKOro npotecca:

- XMMMWYecKasi, NpuHUMNManbHas M TexHomnornyeckue
CXeMbl;

- BbIOOp NapameTpoB 1 METOA0B UX KOHTPOSIS;

- nogbop maTepmanos v annapartypbl;

- MPOEKTMpOBaHME Mnpouecca (NPoeKkTHOoe 3adaHwue,
NOSICHUTENbHAsA 3anncka, TEexXHOoNornyeckas cxema,
paboune depTexu). TexHuyeckass [LOKYMeHTauus
(FTOCTbl, TY, ISO, ASTM, TEXHUYECKUA PErNameHT,
TEXHOJOIMYECKUA pernameHT).

OCHOBHbIE MOHATUS XUMU-
YECKOM TEXHOMOrMm

1.2 CrexvioMeTpust xumuyeckux | Qopmbl  3anncy  CTEXUOMETPUYECKMX YPaBHEHWA WU




npespaLLeHnin

B3auMMOCBSi3b C MaTtepuanbHbelMu 6anaHcamu. Cnoco-
Obl pacyeTa 4Mcna CTEXMOMETPUYECKUX YPaBHEHWN.
AnroputMm onpegeneHus CTeXMOMETPUYECKN He3aBU-
CUMbIX YpPaBHEHWUI C UCMONb30OBaAHMEM MaTpuubl KO-
acppumumeHToB. Bbuibop cUCTEMBI CTEXMOMETPUYECKNX
ypaBHEHW. YpaBHEHUs pacyeTa KonumyecTBa U KOH-
LeHTpaunm peareHTa C WCMOMb30BaHWEM 3HA4YeHUs
CTEeneHun npeBpaLleHuns.
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TepmoguHamuyeckme pac-
YeTbl XMMUKO-
TEXHONOrn4eckux npouec-
coB

Tennoson apdekT n TePMOXMMUYECKME YPABHEHMS.
N306apHo-n3oTepmmyecknii NOTEHUMan Kak Kputepui
BO3MOXHOCTW MpOTEKaHWs npouecca. 3aBMCMMOCTb
aHeprun 'Mb66ca OT TemnepaTypbl M coCTaBa peakuu-
OHHOWM cMecKu (Ha nNpuMepe KOHBEpPCUM MeTaHa BOAdA-
HbIM Mapom). Xumuyeckoe paBHOBECWE, YpaBHEHUE
BaHT-INohbba, 3aBMCUMOCTb KOHCTaHTbl paBHOBECUS OT
TemnepaTypbl. PacyeT paBHOBECHbIX KOHLEHTpauun ¢
MCNONb30BaHUEM KOHCTaHTbl paBHoBecus. [MpuHumMn
Jle-Wlatence. CwmelleHne paBHOBECUS WU3MEHEHMEM
TemMnepaTypbl, AaBNEHUS N KOHLIEHTpaLMIA pearnpyto-
LLMX BELLECTB.

Bugbl 3Hepruu, ucnonb3yemble B TEXHOJOMMYECKMX
npoueccax, X B3aumorpeBpalleHne, KpuTepuin kade-
ctBa aHeprmn. Lnkn KapHo Kak OCHOBa TEXHWYEeCKOW
TepmoguHamMuku. MapameTpbl OKpyXatowen cpeabl U
UX BIMSIHWE Ha Ka4ecTBO aHepruun. MNMoHATMe akceprum,
KONMMYECTBEHHAs OLIEHKA, ypaBHEHWE 3KCEpPrun u ero
NpYHUUNManbLHoOe OTNMYME OT ypaBHeHUs n3obapHo-
N30TEPMUYECKOro noTeHuuana. JkcepretTudeckne no-
Tepw, aHeprus, 3HTPOMUMHLIA XapakTep JKcepreTuye-
ckux notepb (dpopmyna Moun-Ctogonel). NoTokn aHep-
MU 1 3KCEeprum B Buae guarpamm.

1.4

KnHeTtumka xmmMmunko-
TEXHOJIOrMYecKmx npouec-
coB

[MoHATME O MUKPO- M MakpokuHeTuke. BnnaHune temne-
paTypbl Ha CKOpPOCTb M CTeneHb npeBpaleHus (npo-
cTo HeobpaTuMMbI npouecc, nNpocTble obpaTumble
3K30- W 3HOOTepMuYeckne peakuun). BaaumocBAsb
CTeneHn npeBpalleHnsi, TeMnepaTtypbl U NPOAOIKU-
TenbHOCTU npouecca. ConocTaBneHne TepMoanHaMu-
YECKUX W KMHEeTUYecKux d¢akTopoB. [loBbieHWe ce-
NEeKTUBHOCTU Mpouecca C y4eTOM 3HEPrun akTmeaumm
KOHKYPUPYIOLLMX peakuun. BrnuaHue KoHueHTpauun
peareHTOB Ha CKOPOCTb Mmpouecca - obpaTumble U He-
obpaTtumble (MpocTble, napannenbHble 1 nocnegoBa-
TenbHble peakumn). Katanms n katanusatopbl. Knac-
cudpmkaumnsa katanusatopos. [peacraeneHne o mexa-
HU3Me OeNCTBUSA KaTannsaTopos (BNNsiHUE Ha Nopsgok
peakuun). XapakTepuUCTUKM KaTanm3aTopoB: akTuB-
HOCTb, Temnepartypa 3axuraHus, cenektuBHocTb. OT-
paBrieHne kaTanusaTopa. [eTeporeHHbIn KaTanus.
OnemeHTapHble cTaguu npouecca Ha TBepablX KaTta-
nusaTtopax. OnpegeneHve nNUMUTUPYIOLLEN CTaaum
reTeporeHHoro Karanusa.
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OCHOBHbIe XuMUyeckue
npon3BoACTBa

Mpon3BoaCTBO CEPHOM KUCAOTLI. TEXHOMNOorns MuHe-
panbHbIX yaobpeHuii. TexHonorusa nporM3BoacTea am-
Muaka. TexHonorna a3oTHOW KNCoThl. [1epBuyHaga
nepepaboTka HedTu. [lecTpykTuBHasi nepepaboTka
HedTn. CuHTE3bl Ha ocHoBe CO 1 H,.

1.6

Xumunyeckme peakTopsl

KOHCTPYKUMOHHBIE U  TEXHONOTNMYEeCKMe MapamMeTpbl
peakTopoB. Knaccudukaums peaktopoB MO KOHCTPYK-
TMBHON hOpMe, OpraHU3aLMoHHON CTPYKTYpe npoLec-
ca, ba30BOMY COCTOSIHWIO peareHToB, rMApoauHaMu-
YeCcKOMY 1 TEMNIIOBOMY PEXUMY, HanpaBeHUIO OBWKE-
HWUS1 MOTOKOB peareHToB, mMaTtepuanbHomy odopmie-
HU0. Pexxnmel paboTbl peakTopa. YpaBHeHe maTepu-
anbHoro 6anaHca peakTopa (KOHBEKTUBHbLIN U auddy-




3MOHHbIV NEPEHOC BELLECTBa, XMMUYECKoe npeBpalle-
Hue). Peaktop uaeanbHOrO CMeLIeHUs nepuognye-
Ckui. PelleHus ypaBHeHWs1 AN MpocTon HeobpaTtu-
MOW peakuuMm n-ro nopsigka. PeakTtop uvaeanbHOro
CMelLeHNs1 HenpepbIBHbIN. BenuunHa T. PelwweHus

ypaBHeHu oTHocutenbHo T U Ca. [paduyeckuii cno-
cob pelueHus ons KMHETUKM ApobHoro nopsigka. Kac-
Ka peakTopoB uaearnbHOro cmelwleHus. AHanuTuye-
cknn crnocob pacdeta uucna cekumi, HeobxoanMbIxX
ana poctuwkenus Xa. padudeckun cnocob pacueta
Ansa peakuun aopobHoro nopsaaka. Peaktop ngeanbHoro
BblTeCHeHUsA. [onylweHna pexuma uaeanbHOro Bbl-
TeCHeHus. AHanuTudeckui n rpaduyeckmii cnocobbl

pelweHnss oTHocuTenbHo T. CpaBHEHWE peakTopoB

Pa3finyHbIX TUNOB NO MHTEHCUBHOCTWU, CENMEKTUBHOCTHU,
BbIX04y UeneBoro npogykra.

1.7

Tennosble PEeXNMbl XUMUN-
YECKUX peakTopoB

M3oTepmuyecknin, agnabatnyeckuin 1 nonutponunye-
CKMIN TennoBble pexuMbl. YpaBHeHWe Tennosoro 6a-
naHca peakrtopa. [lonuTponuyecknin TENNOBON PEXUM
peakTopa. PeweHne ypaBHeHus Tennosoro GanaHca
ANsi peakTopoB uaeanbHOro CMeLlleHus (nepuoaude-
CKOr0 N HEnpepbIBHOIMO) M MAeanbHOro BbITECHEHMS.
Agnabatmnyeckuin TENNOBOW pPeXum peaktopa. Pelle-
HWe ypaBHEHWs TennoBoro GanaHca Ans peakTopoB
naeanbHOro CMeLleHns (Nepuoguyveckoro M Hernpe-
PbIBHOrO) U MAeanbHOro BbITECHEHMA. W3oTepmunye-
CKUI pexxuMm. YpaBHeEHUSA Tennosoro 6anaHca anga pe-
aKTOpPOB WAearnbHOro CMeLleHUs (HenpepbiBHOMO) U
naeanbHOro BbITECHEHUS. YCNOBUS NoaaepXaHust yc-
TONYMBOro TEMMOBOrO pexuma peakTopa. Ycrosus
yCTON4YMBOW paboTbl peakTopa naeansHOro CMeLIeHus
(HenpepbiBHOrO) B agmMabaTvyeckoM pexvme Onsd He-
0obpaTUMOro 9K30TEPMMYECKOro MpoLecca. YCnosusi
yCTON4YMBOW paboTbl peakTopa naeansHoOro CMeLLeHus
(HenpepbIBHOrO) B agmabaTtvyeckom pexume ansa ob-
paTMMOro 3K30TEPMUYECKOTO M  3HOOTEPMMUYECKOTO
npoLeccoB. YCnoBus ycTonumBon paboTbl peakTopa
naeanbHOro CMelleHnst (HenpepbIiBHOMO) B M30TEPMMU-
YECKOM U MONUTPONUYECKOM pexumax. Mapametpude-
ckasi YyBCTBUTEMbHOCTb. YyBCTBUTENBHOCTL TEMIIOBO-
ro pexvMma peakTtopa uaeanbHOro BbITECHEHWUs Ansg
HeobpaTMMOro 3K30TEPMMYECKOro npouecca oT Tem-
nepaTypbl CTEHKM peakTopa. YyBCTBUTENbHOCTb Tem-
FIOBOr0O peXxmmMa CUCTEMbI U3 TENNOOOMEHHMKa 1 peak-
TOpa reteporeHHoro katanusa ang obpatumoro 3k30-
TEPMUYECKOro npoLecca OT TeMnepaTtypbl Ha BXxode B
peakTop. Bbibop Tuna peaktopa ¢ y4eToOM TEMNIOBOro
pexvnma. CpaBHeHME CKOPOCTU MpoLecca B pas3nnyHbIX
peakTopax Anst HeobpaTUMbIX 3HOO- U 3K30TEPMUYE-
ckux npouecco. Co3gaHve onTMManbHOrO TEMIOBOrO
pexvumMma B peakTopax A5is HeoOpaTUMbIX 3HO0- N IK30-
TEPMUYECKNX MPOLECCOB M 06PaTMMOro aK3oTepMuye-
CKOro npouecca.

1.8

XNMUKO-TEXHOMNOrnyeckas
cuctema

OnemMeHTbl Teopun cucteM (CTpyKTypa, CTpaTtuduka-
uMs,, cuctemHbln noaxon). [loHATME O  XMMMKO-
TEXHOSOrM4Yeckon cucteme (mapameTpbl, onepaTopbl,
cesaAsn). [padmyeckoe  npeactaBneHne  XUMUKO-
TEXHOJTOrMYECKMUX CUCTEM.

AHanM3 XMUMMKO-TEXHOSOMMYECKON CUCTEMbI. 3aBUCK-
MOCTb pexvmMa OHOro annaparta OT PEeXMMOB APYruX.
BnusHne ycoBepLUEeHCTBOBaHWSA OLHOrO 3rieMeHTa Ha
paboTy cuctembl B uUenoMm. Pasnuume onTumarnbHbIX
PEXMMOB A1 OTAENbHO B3STOr0 3fIEMEHTA U CUCTEMBI




B UernoMm. HeogHO3HaYHOCTb PEXMMOB N UX YCTOWNYM-
BOCTb. BnunsiHme obGpaTHOM CBSI3W Ha YCTOMYMBOCTb
pexuma B cucteme. KonebartenbHbli pexum.

CWHTE3 XMMUKO-TEXHONOTMYECKON CUCTEMBI.
PaspaboTka XMMMKO-TEXHOMOIMYECKOro npouecca cC
nocrnefoBaTenbHbIM nNpoBeaeHneM akcneptns. KoH-
uenuun cosgaHnst XMMMUKO-TEXHONOTMYECKON CUCTEMBI.
KoHuenumsi nonHoro Mcnonb30BaHWsi CbipbEBbLIX pe-
cypcoB (Bbl6Op npouecca, MUCNonb3oBaHWe U3bbITka
OHOr0 U3 peareHToB, MPOTUBOTOYHOrO KOHTakTa ¢as,
(PPaKUMOHHOTO peuurKna, pereHepauuMn € peLuUKIIoMm,
yTUIM3aumMm OTXOAOB W  arnbTEPHATMBHOIO ChIpbs).
KoHuenunsi KOMMMEKCHOro  MCNONb30BaHUsl  Cbipbs
(mpomnsBoacTBO ABYX M Gonee NpoaykToB BO B3auUMO-
cBasdaHHbix XTC, komOGuHUpoBaHue pasnuyHbix XTC,
NPon3BOAALLINX OAMH MNPOAYKT). KoHuenuus norHoro
MCMONb30BaHUSA 3HEPreTUYECKNX pPecypcoB (pereHe-
pauusa un ytunusaumsi Tennotbl U SHEPruun, UCNonb3o-
BaHVe anbTepHaTMBHbIX NCTOYHUKOB 3HEPrUKU, 3ameHa
XUMUYECKOM CXEMbl MOMy4YEeHUs NpoaykTa, WUCMOoSib30-
BaHMe BTOPWUYHBIX SHEPreTUYEeCKNX PecypcoB, cCOo3na-
HWe aHeproTexHonormdyecknx cuctem). KoHuenuusa mu-
HUMM3aLUKM 0TX0O0B (O4YUCTKa N 06e3BpeXnBaHNE Bbl-
OpocoB, 3aMeHa BCroMoraTenbHOro NoToka, co3gaHue
3aMKHYTOro BOA0000pOTa, MOBbILEHWE HAAEXHOCTU
obopyaoBaHusi, co3gaHne ©0e30TXOA4HbIX M ManooT-
xogHbIX npoussoacTs). KoHuenuus addekTuBHOro
ncnonb3oBaHusA obopynosaHusa (BbIGop npouecca, op-
raHnsaumsi npouecca B annapare, opraHu3auusa npo-
uecca B noacucteMe, KOHCTPYKTUBHbIE peLUeHust an-
napartoB, YyBeNUYeHne enuHUYHOM MOLHOCTK). KoH-
Lenums COBMELLEHHbIX NMPOLLECCOB (KOHCTPYKTUBHOE U
dyHKUMOHaNbHOe coBMeLlleHne). KoHuenumsa nepe-
CTpaMBaeMbIX XMMMKO-TEXHONOIMYECKMX cuctem. lMpu-
YMHbI CO3aHus NepecTpaMBaeMblX CUCTEM, 3aTpaThl U
BbIUIPLILL NPY 3KCMyaTaumn.

1.9

PervoHanbHble XuMuyeckue
npoussoacTea

Kokcoxmmmnyeckoe npousBoAcTso. [1pon3BOACTBO 4y-
ryHa. MNpowunssoacteo ctanu. Mugpekc-npouecc. Nony-
YeHVe caxapHoro necka. [lpou3BoACTBO 3TUNOBOrO
cnupTta. NNpon3BOACTBO CUHTETUYECKMX KaydyKoB. Tex-
HOMOrMs norly4yeHnss pesmHoBbIX usgenuit. MNponssoa-
CTBO NopTnaHauemeHTa.

1.10

OOwume BoONpoCbl XUMU4e-
CKOW TeXHOMornm

CbipbeBas 6a3a xumMmMyecKkor NpombILLieHHOCTU. Boga
1 BO3AYX B XMMMUYECKOW TEXHOMOIrMK. QHepreTuyeckas
6a3a xMmMunyeckon npomblwneHHocTn. OuncTka raso-
BbIX BbIOpocoB. O4MCTKa CTOYHbLIX BOA XMMUYECKMX
nponasoAcTB. Mpouecchl BUOTEXHONOMNN.

2. JlabopaTopHbIe 3aHATUA

21

OnpegeneHve caxapa B KOpHennogax U gpykrax Me-
TOOOM 3KCTpaKLUMM

2.2

AHanuns HedpTENPOAYKTOB

2.3

AHanM3 CUHTETUYECKNX NTATEKCOB

2.4

Onpep,eneHl/le Cepbl B MeTannax n yrne

2.5

PeaKTopr B pexumMmax maeanbHOro cmMmeweHna n nge-
allbHOIro BbITECHEHUA

2.6

OkucneHve avokcuaa cepsbl (NpoLecch! 1 peakTopsbl)

13.2. Tembl (pasgensl) AUCUMNIUHBI U BUAbI 3aHATUN

Buapl 3aHaTUR (4acos)
Ne HavnmeHoBaHue Tembl
Mpaktnye- TabopaTtop- CamocTonTenbHas
n/n (pasgena) ancumnmHbl Jlekuuu Bcero
ckue Hble paboTta
1.1 | OCHOBHbIE NOHATUS XUMUYECKOW 4 4 4
TEXHOMOMMM




1.2 CTeXVIOMevaVIFI XUMUYECKUX Npe- 4 4 4 8
BpaLleHUn

1.3 | TepmognHammyeckme pacyeTbl
XVMMKO-TEXHOJSTOMMYECKMX NPO- 4 8 8 12
LeccoB

1.4 | KnHetnka xuMmnko- 10 10 10 20
TEXHOMOrMYeCKNxX NpoLLeccoB

1.5 | OCHOBHbIE XMMUYECKNE NPOU3- 24 o4 12 48
BOACTBA

1.6 | Xnmuyeckune peakrtopsbl 6 6 6 12

1.7 | Tennosble peEXUMbI XUMUYECKUX 6 6 6 12
peakTopoB

1.8 I\)n(aI/IMI/IKO-TeXHOJ'IOFI/I‘-IeCKaFl cucte- 6 6 6 12

1.9 | PernoHanbHble XuMUYecKkne npo- 8 10 8 18
N3BOACTBA

1.10| O6wme BOMPOCHI  XMMUYECKOWN 2 4 5
TEXHOMormm
UToro: 74 74 68 216

14. MeToaun4yeckue yKkasaHusi Ans ooy4yaroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI
B yyebHOM npouecce ncnonbayotcsa cnegyowme dopmMbl paboTbl:
- NpoBefeHne Nnekunn,
- NpoBegeHne nabopaTtopHbIX paboT,
- 3aHATUA B MHTEPaKTUBHOWN hopMe (AnCKyccum),
- BHeayaMTOpHasa camocTtosiTenbHasa paboTa cTygeHToB.
OpraHu3aumoHHasa CTPYKTypa NEKLMOHHOMO 3aHATUS:
1. dopmMynupoBka TeMbl, Liefnen 3aHATUS, NOCTaHOBKa NpobieMHOro Bonpoca.
2. PasbAcHeHne BONPOCOB TEOPETUYECKOrO N NPAKTUYECKOro MiaHa Ans peLlleHns noctaBnex-
HOM NpobBnembl.
3. PaccmoTpeHune nyTen peleHns npobnemMHOro Bonpoca Ha KOHKPETHbLIX NpuMepax.
4. 3akntoyeHune, hopmynmpoBKa BbIBOAOB.
5. dopmynupoBka 3agaHus Ans CaMoCTOATENbHOW AOMaLUHen paboTel. O3By4nBaHME TEMbI
cnefyowero 3aHATuUS.
OpraHunsaumoHHast CTpykTypa nabopaToOpHOro 3aHATUSA:
. dopmynMpoBKa Lenen 3aHaTMS U OTBETbl Ha BOMPOCHI CTYAEHTOB.
. O3HaKoOMNeHne ¢ TEOPETUYECKON OCHOBOW paboTbl, OCHOBHLIMW NPUEMaMUN U TEXHUKOWN
©esonacHocTn Npu paboTe ¢ ncnonb3yemMmbiMn Npubopammn n peakTmBamu.
3. BbINONHeHne akcnepuMeHTanbHon Yactu paboTbl.
4. O6paboTka akcnepMMeHTanbHbIX pe3ynbTaToB U NpeaoCcTaBreHne ux ansa npegsapuTensHon
NpoBepKN NpenoaasaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCS C LEfblo BbISIBIIEHUS YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CNOCOBHOCTUN AaTb NPaBUNbHYIO TPAKTOBKY pe3ynbTatam, nony-
YeHHbIM MpK BbINOMHEHMM paboTbl. 3awmuTa paboTbl 3aknoyaeTca B oopmneHnn pabort, ycT-
Hown Gecepe npenogaBaTens Co CTYAEHTOM MO NOSlyYeHHbIM B paboTe pesynbTaTaM U OCHOB-
HbIM TEOPETUYECKMUM MOHATUAM NO TeMe paboThbl.

TeKylWnA KOHTPOSb MPOBOAMTCS NyTEM MNPOBEPKM BbIMNOMHEHMS OOMAaLUHEro 3adaHus,
BXOAHOIO KOHTPONS (B BUAE KOHTPOSIbHOW paboThl).

KoHTponb OCBOEHUS TeopeTU4ecKoro marepuana npoBOAUTCA MNOCMe NPOCHyLIMBaAHUA
CTyQeHTaMU NEKUMOHHOr0 mMartepmana no Kaxaon Teme B BMAE KOMIOKBUYMA WM BbIMOSHEHUS
AOMallHMX 3aaHui. BeinonHeHne gomallHMX 3adaHUK KOHTponupyeT nekTtop. ExeHenenbHO
CTYOEHTbI UMEIOT BO3MOXHOCTbL BbISICHATbL BCE BOMNPOCHI, OCBOEHNE KOTOPbIX Bbl3blBAET TPYAHO-
CTM1, Ha KOHCYMbTauusaX C NEKTOPOM B CneumanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanu3aumm OUCLMNIIMHBI C MCMNOSIb30BAHNEM AMCTAHUMOHHBLIX OBpasoBaTesbHbIX
TEXHOMOrMA UCMNONb3YITCA MHCTPYMEHTbI 3MNEKTPOHHOM MHGOPMaLMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nekTtpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y”

N —



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru

(https://mooc.vsu.ru),cepsucbl BuaeokoHdpepeHuun (BigBlueButton, Zoom, Discord n gp.),
3NEeKTPOHHAas NoYyta, MecceHaXepbl U CoLCeTH.

15. Nepe4yeHb OCHOBHOMW U AONOJSIHUTENILHON NUTEpPaTypbl, peCypcoB UHTEPHET, Heob6xo-
AUMbIX OnA oCBOeHnsaA AuCumnnJimHbI

a) OCHOBHag nuteparypa:

Ne n/n MCcTOYHNK

1 O6Lwmn Kypc NpoLeccoB 1 annapaToB XMMUYECKON TexHonoruu: B 2 kH./noa pea. B.I. AlHwTen-
Ha. - M. : ®dusmatkHura : Jloroc, 2006.- KH.1. —881c¢; KH.2. —1757c.

XVMMKO-TEXHONMOMMYECKNe NpPOoLEeCChl | y4eOHMK U NpaKkTUKyM A5is akageMuyeckoro 6akanaepua-
2 Ta/ 0. A. Komuccapos, M. b. Mne6os, J1. C. lopaees, [. . BeHT. — 2-e n3a., ucnp. n gon. — M.
: M3gaTtenbcTtBo KOpanT, 2018. — 359 c.

TeopeTnyeckne O0CHOBbI Xnmmuveckorn TexHonornn. / Mockenyes HO.A., Npuropudes A.K., MNMaenos

3 0.C. Yu4. nocobue, 3-e n3g., crep.M. «JlaHb», 2018 r.

4 Baparog [1. A. Mpouecchl 1 annapaTtbl XMMU4eckon TexHornoruu: YuyedbHoe nocobue / [. A. bapa-
HoB. — 2-e u3g. M. «JlaHby, 2018 r.

5 Boukapes B. B. OnTMmmnsaLms XMMmMKO-TEXHONOMMYECKNX NpoLEeccoB : y4ebHoe nocobue aonsa Ga-
KanaepuaTa n marnctpartypsl / B. B. boukapeB. — M. : MisgatenbctBo KOpait, 2018. — 263 c.

6 O6was xummnyeckas TexHonorusa. MeTogonorms NpoekTMpoBaHNst XUMUKO-TEXHOMNOMMYECKNX NPo-
ueccos./ nog.pea. X.9. Xapnamnugu. — Cl6.: «JlaHb», 2013. — 448 c.

7 Kytenos A.M. Obwasn xummyeckas texHonorus / A.M. Kytenos, T./. boHgapesa, M.I". BepeHrap-

TeH .— 3-e usg., nepepab. — M. : AkagemkHura, 2007 .— 528 c.

6) gononHuTenbHasa nuTepartypa:
Ne n/n NcTovHuK
O6wasn xumudeckas TexHonorus: B 2 4. / [.IN. MyxneHos u gp.] ; nog pea. U.IN. MyxneHosa .—

8 M. : AnbsiHc, 2009-.

9 AbanoHuH B.E. OcHoBbl xumuyecknx npoussoacTs / b.E. AbanonuH, .M. KysHeuosa, X.3. Xapnamnugm /
- M.: «Xumusin, 2001. — 472 c.

10 ObitHepckni FO.U. Tpouecchl n annapatbl xummnyeckon TexHonorum / KO.U. ObiTHepckui. - M.:
Xumuns, 1995.-T.1.-400c; T.2.-383c.

11 Obuwasn xummyeckast TexHonorus / nog pea A.l. AmenunHa — M. «Xumunsy», 1977. — 400 c.
TexHonornyeckme 1 TepMoaMHaMmyeckne ocobeHHOCTM NMPOM3BOACTBA amMmuaka. METOA. yKa-

12 3aHUA Ang CTyOeHToB 4 Kypca AHeBH. oTaeneHus xum. dak./ coct.: B.A. KysHeuoB. -BopoHex :
BI'Y, 2004. - 35c.

13 CadhoHoB M.C. Kputepun TepmoamHaMmn4ecKkoro CoBepLueHcTBa TexHonorndyeckmx cnctem/M.C.

CadhoHosB. - M. : MI'Y, 1998. - 73c.
14 KysHeuos J1.[. CuHTe3 ammuaka / J1.[0. KysHeuos. - M.: Xumus, 1982. - 254c.
JlebepeB H.H. Xnmuns 1 TexHomnorms 0CHOBHOrO OpraHM4Yeckoro N HeTEXMMUYECKOTO CUHTE3a /

15 H.H. NMeGeaes. - M.: Xumusi, 1988. - 738c.
1 OcHoBbl TexHoMnorum nepepaboTkm nnactmacc/nog pea. B.H. Kyneanesa, B.K. lN'ycesa. - M. : Xu-
6
mMus, 1995.-367c¢.
17 BonbdkoBny C.N. Obwan xumudeckas texHonorusi: B 2 kH./C.A. BonbgkoBu4. - M.: Xumus.-

T.1-1952.-989c; T.2. -1959. -806c.

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHblie pecypcbl UHTEPHET)*:

Ne n/n Pecypc
12 "YHuBepcuTeTckas 6ubnumoteka online”, http://biblioclub.ru/
13 OnekTpoHHO-bMbnmoTeyHas cuctema "KoHecynbTaHT ctygeHTa", http://www.studmedlib.ru
14 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa bnbnuorteka BI'Y.
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 06pa3oBaTenbHbIA MOpTan - SBMSeTCA COCTaB-
15 HOW YacTblo cbegepanbHoro noprtana "Poccuiickoe obpasoBaHune”. CoaepXuT pecypcbl U CCbiSl-

KV Ha pecypcbl N0 eCTECTBEHHO-HAYYHbIM AUCUMNNNHAM (pr3unka, Xumust n Gruonorus).
http://window.edu.ru/ - nHcpopmaumnoHHas cuctema «EgnHoe okHO goctyna k obpasoBatesb-
HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHasi anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwmnin poc-
CUACKNA MHOPMALIMOHHBIA nopTan B 06nacty Hayku, TEXHONOrMKU, MeaMUUHBLI 1 0Opa3oBaHus,
17 cofepxalmn pedgepaTthbl U NOMHblE TEKCTbI O6ornee 12 MNH. Hay4HbIX cTaTten U nyénukauui. Ha
nnatgopme eLIBRARY.RU pgocTynHbl anekTpoHHble Bepcumn 6onee 1400 poccumMcKkmMx HayqHO-
TEXHUYECKNX XXypHarnoB, B ToM yncne 6onee 500 xypHanoB B OTKPbITOM JOCTYynNe.

18 QYMK «Xumunyeckas TexHonorus (PrX)» https://edu.vsu.ru/course/view.php?id=2311
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https://mooc.vsu.ru),сервисы
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2782&TERM=%D0%9A%D1%83%D1%82%D0%B5%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%9C%D0%B8%D1%82%D1%80%D0%BE%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHust Ans CamocTosTeNbHOM paboThl

Ne n/n NcToYHMK
TexHonornyeckme n TepMoaMHaMmMyeckne ocobeHHOCTN NpomM3BOACTBa aMMuaka. MeTod. yka-
1 3aHUA Ansa CTyaeHToB 4 Kypca OHEBH. oTaeneHus xuMm. dak./ cocT.: B.A. KysHeuoB. -BopoHex :
BI'Y, 2004. - 35c.

MpakTukym no obLen xummnyeckon TexHonornm / BopoHex. roc. yH-T ; cocT.: [1.0. Kywes, B.A.
KysHeuos, C.A. LLlecTtakoB .— 3neKTpOH. TEKCTOBbIE AaH. — BopoHex : N3gaTenbcknii Aom

2 BIY, 2017.— CBobogHbIi AocTyn U3 nHTpacetn By .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf>
3 MHcTpyKkums no TexHuke 6esonacHocTy Npu paboTe B nabopaTtopun ¢ NpUMEHeHNeM XUMNYECKNX

BellectB. BopoHex : BI'Y, 2002 — 33 c.

17. Obpa3soBaTenbHble TEXHONOrNU, UCNonb3yemMble Npu peanusaumm y4ebHom gucumn-
JINHbI, BKNOYasa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu ([OT), aneKTpoHHoe
obyyeHue (30), cmewaHHOe OOy4eHue:

Mpu peanusauun ANCUUNINHBI UCMOMB3YOTCA Knaccuyeckme obpasoBaTeribHble TEXHOMO-
rn 6e3 3amMeHbl ayANTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHaTM) Ha JOT. OcHoBHbIE
TUNbI NEKUMA — BBOAHbIE NeKuun (B Havyane nyvyeHms QUCUMnivHbl) U MHPOPMALMOHHbIE NeK-
ummn c Bu3yanusaumen (MynbTumegumnHble npeseHtauun). lNpoBegeHne Tekywmnx atrectaumm u
NPOMEXYTOYHbIX aTTecTaunn ocywecTensaeTcs B dopme ycTHoro cobecegosanms no KMM. Ca-
MocTosATerNbHasa paboTta nNo Bcem pasgenam npeanonaraeT BbiNoSIHEHME obs3aTenbHbIX NUCH-
MEHHbIX JOMAaLLUHUX 3a4aHuUMN.

Mpn peanusaumm y4ebHOM OMCUUNIIMHBI UCMOMBb3YOTCS 3NIEMEHTbI 3NEKTPOHHOro oby4e-
HUA 1 pasnu4YHble OUCTaHLUMOHHbIE Obpa3oBaTefnbHble TEXHOMNOMMN, No3sonsLwme obecneyu-
BaTb OMocpefoBaHHOE B3auMOOENCTBME (Ha pacCTosiHUMKM) npenodasaTerien u oby4aroLlmxcs,
BKMNtOYAsA MHCTPYMEHTbI 3NEKTPOHHON MHOpMaLMOHHO-06pa3oBaTenbHON cpeabl BIY «3nek-
TpOHHbIM yHUBepcuTeT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npo-
BeageHne BebunHapoB, BMOEOKOHEpPEHUMA (B TOM 4YUCHEe C MPUMEHEHMEM cepBucoB Zoom,
Discord n gp.), B3aMmogencTeBmne B COLCETAX, NOCPEACTBOM 3fIEKTPOHHOW MOYTbI, MECCEHAXe-
pOB.

18. MaTepnanbHo-TeXHU4YeCcKkoe obecneyeHme AUCLUNIINHDI:
Hoytbyk

MynbTMeaunHbIA NPOEKTOP

OkpaH

Pedpaktometp NP®-454 B2M

YcTtaHoBka ¢ Hacagkon OQuHa-Crapka.

Mpubop ans paboTbl ¢ NaTekcom.

YcTaHoBKa onpeaeneHns temnepaTypbl BCMbILKK.
TuTpoBarnbHas ycTaHoBKa.

Bechbl aHanutnyeckue.

10. Becbl TEXHO-XMUYECKME.

11. MoaynbHbIA CNEKTPOMETP AUHAMUYECKOro U cTaTu4eckoro paccesHusa cseta Photocor-Complex.
12. KomnbioTep.

13. Typbugumerp.

14. YnbTpa3ByKkoBOM AucrepraTop.

15. BogoocTpyWHble Hacochl.

16. Wkad cywmrnbHbIn

17. Wkad BakyymMHbIN.

18. ®otomeTp KOK-3 «30M3»

19. Annapatbl CokcnerTa.

20. TepmocTarbl.

CoNoOA~LONE

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn 1 NPOMEXYTOYHOM aTTecTauum
Mopsiaok oueHKN ocBoeHMst obyyarowmmmca y4ebHoro marepuana onpeaensieTcs co-
AepXXaHneM crnenyLlmnx pasgenoB ANCUNMINHBI:

HanmeHoBaHue pasge-
Ne Komne- UHavkaTop(bl) AOCTUXEHUS
nm | AI/ICLLI/II'I;I'I;‘I/;HI:I (mopy- TeHums() KOMNETEHLMN OueHouHbIe cpeacTBa



http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf
https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://info.vsu.ru/SRedirect/70442B28/mooc.vsu.ru

HanmeHoBaHue pasge-
I"I\}I%I na .ClVICLl.VII'I;I'IﬂV;HbI F()lvlofl':l,y- Tgﬁl_':"m”ﬂe(h) MH”'MKiL?\fr(IZ'T)eﬂ%CJ;WeH”H OueHouyHble cpeacTBa
1 OCHOBHbIVe MOHATUA XU- | i ¢ OMK-1.1, OMK-1.2, OMK-1.3 TecToBble 3agaHUSA
MMYECKOW TEXHOOrMMn
2 CrexnomeTpus Xmmmn4e- OrMK-3 Orl1K-3.1, OrK-3.2 TecToBblEe 3a0aHMSA
) CKMX NpeBpaLLeHnin JomawHune 3agaHus
TepmognHammnyeckme OMK-2.1, OMK-2.2, OMK-2.3 JTabopaTopHble paboThl
3. pacyeTbl XMUKO- OrK-2 OMK-3.1. OMK-3.2 [omaluHne 3apanus
TexHonornyeckux npo- | OlNK-3 " ' Konnokenym
LieccoB
KuHeTurka XMMuko- OlnK-1 OrlK-1.1, OMK-1.2, OlNK-1.3
4. | TexHonornyeckux npo- | OMK-2 OMK-2.1, OMK-2.2, OTMK-2.3 | [PaKTUKOOpMEHTUPOBaHHbIE
Leccos Or1K-3 OMK-3.1, OMK-3.2 sapaHna
OCHOBHblE XUMUYecKue Orik-2.1, OTK-2.2, ONK-2.3
5. OrliK-2 JlabopatopHble paboThl,
npon3BoacTBa
KONNOKBUYM
OrliK-2 OrlK-2.1, OlK-2.2, OrK-2.3 | JlabopaTopHbie paboTsl,
6. | Xummieckne peaktopel | grik.3 OMK-3.1, OMK-3.2 TecToBbIe 3a7aHMs
Tennosble pexuMbl Xu- OriK-1 OrlK-1.1, OlK-1.2, OMNK-1.3 | JlabopatopHbie paboThbl
MMUECKVX PEaKTOPOB OriK-2 Or1K-2.1, OlK-2.2, OlK-2.3 | TectoBble 3agaHna
OrK-3 OrK-3.1, OlMK-3.2 JomallHue 3aaaHns
XUMUKo- OMK-1 OrlK-1.1, OMK-1.2, OMMK-1.3 | Na6opaTtopHble paboTsl
TexHosormyeckasl cuc- OnK-3 OrlK-3.1, OlK-3.2 TecToBble 3agaHNA
Tema [omallHue 3agaHus
PervoHanbHble xumude- | OMK-1 OTlK-1.1, OlK-1.2, OlK-1.3 | TecToBble 3agaHus
CK1e Npon3BoCcTBa OrK-2 OlK-2.1, OMK-2.2, OrMK-2.3 | JomalHune 3agaHuns
O6Lpme BOMPOCHI XUMU- OMK-1 OrK-1.1, OlK-1.2, OlK-1.3 | TecToBble 3agaHus
YeCcKoW TeXHOrormm [omalluHue 3agaHus
MpomexyTouyHas aTTecTauus MepeyeHb BONpocoB
cdopMa KOHTPOS — 3a4eT, aK3ameH

20. TunoBble OLUEeHOYHbIE CpeacTBa U MeToAUYEeCKMe MaTepuanbl, onpeaensiowme npo-
LeAypbl OLleHUBaHUA

OueHka 3HaHWU, YMEHUA N HABbIKOB, XapakTepuaytoLwas atansl GopMUPOBaAHUSA KOMMETEH-
UMM B pamKax U3yvyeHust AUCLMNIIMHBbI OCYLLECTBSETCA B X04e TEKYLLEN N NPOMEXYyTOYHOM aT-
TecTtauun.

TekyLias aTrectaums NpoBOANTCA B COOTBETCTBMM C [lonoxXeHneM O Tekyllen attectaumm
obyyvarLmxecs no nporpammMam Bbicllero obpasoBaHns BopoHEXCKOro rocyqapCTBEHHOMO YHU-
BepcuteTa. Tekywas aTTectaums nNpoBoaAUTCA B ¢hopme: YCTHOro onpoca (MHAMBUAYaNbHbIN
onpoc); nabopaTtopHbie paboTbl; OLEHKN pe3yrbTaToB NPAKTUYECKON AEeATENBHOCTH.

MpomexyTouHasi aTTecTauma NPoOBOANTCHA B COOTBETCTBUM C [lonoxeHnemM O NpoMeXyTou-
HOW aTTecTauun oby4varoLmxca No Nnporpammam BbicLero obpasoBaHus.

KOHTpONbHO-n3mMepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTauMm BKAYaT B cebs
TeopeTudeckne BOMpPOChI, NO3BONAIOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA U NpaKTuye-
ckoe 3aJaHue, No3BOonsLee OLEeHUTb CTeneHb CHOPMUPOBAHHOCTN YMEHUI U HABbLIKOB.

Mpn oueHnBaHMM NCNONb3YOTCA Ka4YEeCTBEHHbIE LWKanbl OLEeHOK. Kputepum oueHnBaHus npu-
BedeHbl B . 20.2. MNpn peanusaunm aNCLMNIIUHBbI C MPUMEHEHNEM OUCTaHLUMOHHbLIX 0bpa3oBa-
TeNbHbIX TEXHOOMMIN OLEHKN 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMNEHbI MO pe3dynbTaTam Te-
KylLien atTectauumn oby4vatoLierocsi B ceMecTpe.

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTH
KoHTpornb ycneBaemocTv No AUCUMNIIMHE OCYLLECTBIAETCS C MOMOLLbIO CIieayoLMX OLEHOYHbIX
CpencTB: NPaKTUKOOPUEHTUPOBaHHbIE 3aAaHunsl, NabopaTopHble paboThl, TECTOBbIE 3a4aHUs.

NepeyvyeHb nabopaTopHbLIX paboT:
1) OnpegeneHve caxapa B KopHennogax u pyktax MeTo4OoM 3KCTPaKLUMN.




2) AHanus HedTENPOLYKTOB.

3) AHanu3 CUHTETUYECKUX NaTEKCOB.

4) OnpepgeneHuve cepbl B MeTannax u yrne.

5) PeakTopbl B pexvmax ngeanbHOro CMeLeH1s U naeanbHOro BbITECHEHWS.
6) OkucneHuve guokcuaa cepbl (MPOLECCHI U peakTopbl).

NabopaTopHble paboTbl BLIMOMHSAOTCS Ha 3aHATUM B TeYeHne 2 akagdeMu4eckmx YacoB. 3a aToT
nepvopn CTyAeHT OOMKeH, 03HAaKOMUBLLMCH C NOPSAKOM BbIMONHEHNUS 3af4aHus, NPy NOMOLM Npenoaasa-
Tenss u nabopaHTa BbINOSHUTL MPaKTUYECKYD YacTb paboTbl, NpeacTaBUTb MOMYyYEHHblE pe3ynbTaTbl
npenogaeaTtento 1, ecnu Nno3BonsieT BpeMsi, NPUCTYNUTb K 0hopMIeHn0 paboThbl U DOPMYNMPOBKE Bbl-
BoaoB. Cnenytowee nabopaTopHoe 3aHATUE CTYAEHT HauyMHaeT ¢ npeacTaBneHus opopmIeHHon pabo-
Tbl, OTYUTBLIBAETCS NO paboTe 1 Nony4vaeT crieaytoLlee npakTUYeckoe 3agaHue.

Bonpocbl ana gomaluHero 3agaHust hopMyrnvMpyeT NEeKTop Ha fekUMOHHOM 3aHsTuu. Ha cne-
AYIOLEM NEKUMOHHOM 3aHSITUM CTYAEHTbl NPEACTaBMAOT peLeHne AOMaLUHEro 3afaHusl, 3aHsaTue Ha-
YynMHaeTcs ¢ 0bCyXaAeHNS BapUaAHTOB peLLEeHUs.

Konnokenymbl NpoBOAATCS Ha nlabopaTOpHOM 3aHATUM, O YEM npenodasaTenb 3apaHee coob-
waet obyyatowmmcsi. Tembl, MO KOTOPLIM NPOBOAATCS KONSIOKBUYMbI, M MporpamMmma K HAM npeacTaere-
Ha B COOTBETCTBYIOLLNX METOANYECKMX YKa3aHUSX, PEKOMEHAOBaHHbIX cTyaeHTam. o cornacoBaHuio ¢
0by4aloLMMMCS KOMNNOKBMYM M 3a4eT MOXET NPOBOAUTLCA B hopme yCTHoW Beceabl unu opme TecTu-
POBaHUsI MO OCHOBHbIM pa3genam Kypca. Jk3aMeH NPOBOAMUTCSI TONbKO B YCTHOW chopMe.

20.2 lNMpomexyToyHaa aTrecTauus

MpomexxyToyHas aTTecTaums No MCUUMNIIMHE OCYLLECTBNAETCA C NMOMOLLLIO Credylowmx oueHou-
HbIX cpeacTs: cobeceqoBaHne No 3K3aMeHauNoHHbIM BuneTtam (no buneTtam K 3ayeTy).

Bonpockl kK 9K3ameHy, 3a4yeTy

1. XvMuyeckas TeXHOMOrMA Kak Hayka, npeamert, uenb n MeTodbl nccneposanns. Knaccuduvkaumsa texHono-
rMyeckunx npoueccos no otpacnsaMm. OnpegenexHve w CTagvMm XMMUKO-TEXHOMOrMyeckoro npouecca. lNepe-
MEHHbIE U NOCTOSAHHbIE KOMMNOHEHTbI XMMUYECKOrO NPOM3BOACTBA.

2. TexHudyeckue nokasaTenm XMMUKO-TEXHONOIMMYECcKOro npouecca: Mpous3BOAUTENbHOCTb, MHTEHCUBHOCTD,
pacxofHble KO3 MULMEHTbI, CTENEHb NPEBPALLEHNS, BbIXO, CENEKTUBHOCTb. DKOHOMUYECKNE NOoKa3aTenm
XMMUKO-TEXHOMOIMYECKoro npouecca: cebectoMmocTb, NPOM3BOANTENBHOCTL TPyAa, LeHa. JkcnnyaTtauu-
OHHbIEe ¥ coumanbHble NokasaTenu XMMUKO-TEXHOMNOrMYeCcKoro npouecca.

3. OpraHusaumsa XMMUKO-TEXHONOTMYECKOro rnpoLecca:

- XMMmYeckas, nNpuHUMnuansHas u TeXHONOrM4Yeckue Cxemsl;
- BbIOOp NapamMeTpoB M METOAOB NX KOHTPOSS;
- nogbop mMaTepuarnos 1 annapartypsbl;

4. ®opMmbl 3aMMCU CTEXMOMETPUYECKMX YPaBHEHMI N B3aUMOCBS3b C MaTepuanbHbiMyM 6anaHcamun. Cnocobbl
pacyeTa 4ucna CTEXMOMETPUYECKUX YpaBHEHWA. ANropuTM ornpefeneHus CTEXMOMETPUYECKU He3aBUCU-
MbIX YPaBHEHUA C MCMONb30OBaHMEM MaTpuubl KO3MUUMEHTOB. BbIBOp cUCTEMbl CTEXMOMETPUYECKNX
ypaBHeHU. YpaBHEeHUs pacyeTa KOnuMyecTBa W KOHLEHTpauuu peareHTa C WUCMOfb30BaHMEM 3HaYeHUs
cTeneHn npespaLleHuns.

5. Wsob6apHOo-n3oTepMmyeckuin noTeHuman kak KpuTepmin BO3MOXHOCTU NpoTekaHms npouecca. 3aBUCMoCTb
aHeprnn nbbca oT TemnepaTypbl U COCTaBa pPeakUMOHHON CMecu (Ha npMMepe KOHBepCcun meTaHa Boas-
HbIM Mapom). XuMmnyeckoe paBHOBecwe, ypaBHeHne BaHT-Modda, 3aBUCMMOCTb KOHCTaHThLI paBHOBECUS
OT TemnepaTtypbl. PacyeT paBHOBECHbLIX KOHLEHTpauui C MCMONb30BaHWEM KOHCTaHTbl PaBHOBECUS.
MpuHumn fNe-Watense. CMelleHne paBHOBECUS U3MEHEHUEM TemnepaTypbl, AaBNEHNS U KOHLEHTpauun
pearvpyoLmx BeLLEeCTB.

6. Bwuabl sHepruu, ncnonbsyemMble B TEXHOMNOMMYECKUX MpoLeccax, UX B3aMMOonpeBpalleHue, KpUTepui Kade-
cTBa aHeprun. Linkn KapHo Kak ocHoBa TeXHUYecKon TepMoauHaMuku. MapameTpbl OKpyxatoLen cpeabl 1
NX BNUSIHWE Ha KayecTBO dHepruun. MNoHATUE aKcepruun, KonMyecTBeHHas oueHKa, YpaBHEHWE 3Kceprun u
€ro NpuHUMUNManbHoe OTNInYne OT ypaBHEHUS M306apHO-N30TEPMUYECKOrO NOTEeHUMana. dKkcepreTnyeckne
noTepw, aHeprus, SHTPOMUNHBIN XapakTep 3akcepretTudecknx notepb (dopmyna Moun-Ctogonel). MoTokm
3HEPrNn 1 IKCeprum B BUAE gnarpamm.

7. TloHATME O MUKPO- N MakpOKUHETUKe. BnnaHne Temnepatypbl Ha CKOPOCTb U CTeneHb npeBpaLleHnst (Npo-
CTOM HeobpaTuUMbIA MpoLecc, NpocTble obpaTMMblie 3K30- M 3HOOTEPMUYECKME peakuun). Baanmocsssb
CTeneHu npespaLleHus, TemnepaTypbl U NPOAOIHKUTENBLHOCTU Npouecca. ConocTaBneHne TepmognHaMmu-
YECKMX U KMHETUYeCKNX pakTopoB. MNoBbILLEHNEe CENEKTUBHOCTU MpoLecca C y4eTOM SHeprnm akTnsauuu
KOHKYPUPYIOLLMX peakuui. BnusHue KoHUEeHTpauum peareHTOB Ha CKOPOCTb npoLlecca - 06paTtnuMble U He-
obpaTtumMble (MpocTble, NapansnernbHble 1 NocnefoBaTeNbHbIE peakumn).




10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Katanuns n katanusatopbl. Knaccudgukauusa katanusatopos. [pegcraBneHne o mexaHusme OEeNCTBUA Ka-
TanusaTopoB (BNUSHME Ha NOPSOOK peakuun). XapakTepuCcTUKM KaTanm3aTopoB: aKTMBHOCTb, TemnepaTy-
pa 3axuraHusi, cenekTmeHocTb. OTpaBneHne katanusartopa. [eTeporeHHbIn kKaTanu3. dneMeHTapHble cTa-
Onn npouecca Ha TBepAbiX kaTanusatopax. OnpegeneHne nNUMUTUMPYOLLEN CTaauu reTeporeHHoro Kata-
nmaa.

Mpon3BOACTBO CEPHOWM KUCMOTbI. TEXHOMOrMs MuHeparnbHbiX yoobpeHun. TexHonorns npov3sBoacTBa am-
Muaka. TexHonorus a3oTHOM KACNOThI.

MepBuyHasn nepepabotka HedpTU. [lecTpykTMBHas nepepaboTka HedTy.

CuHTesbl Ha ocHoBe CO un H,.

KOHCTPYKUMOHHBIE M TEXHOMOrMYECKNe napameTpbl peakTopoB. Knaccudmkauusi peaktopoB Mo KOHCTPYK-
TMBHOWM hOopMe, OpraHM3aunoHHON CTPYKTYpe npouecca, ha3oBOMY COCTOSHUIO peareHToB, MapoaMHaM K-
YECKOMY U TEMMOBOMY PEXMNMY, HAMpPaBNEeHUIO OBMKEHUSA NMOTOKOB peareHToB, MaTepuansHoMy odopmiie-
HMO. Pexxnmbl paboTbl peaktopa. YpaBHeHue matepuanbHoro 6anaHca peakropa (KOHBEKTUBHbIV U And-
PY3NOHHbBI NEPEHOC BELLECTBA, XMMUYECKOE NpeBpaLLeHune).

Peaktop ngeanbHoro cmelleHus nepuogmdecknin. PelweHnsa ypaBHeHUa anst NpocTon HeobpaTumom peak-

UMM n-ro nopsaka. Peaktop ngeanbHOro cMeLleHnst HenpepbiBHbIA. BenvunHa T.  PelueHus ypaBHeHUI

oTHocuTenbHo T 1 Cpa. paduyecknii cnocob pelleHns anst KMHeTUKU agpobHoro nopsiaka. Kackag peakrto-
pOB MaeanbHOro cMelleHnsi. AHanMTUYECKNA cnocob pacyeTa uncna cekumn, HeobxoauMmbiX Ons AOCTU-
xeHus Xa. 'padpmyeckmin cnocob pacdeTta ons peakumin gpobHoro nopsaka.

Peaktop mageanebHoro BbITeCHeHUs. [ONyLleHns pexuma MAaeanbHOro BbITECHEHUA. AHANMUTUYECKUN W

rpadomyeckmin cnocobbl pelueHust oTHOCUTENbHO T. CpaBHEHWE PeaKTOpPOB PasfUYHbIX TUMOB MO UHTEH-
CMBHOCTM, CEMNEKTUBHOCTM, BbIXOAY LieNIeBOoro npoaykra.

N3oTepmunyecknii, agnabaTnyeckuini 1 NONUTPONUYECKUA TEMNSoBble peXxumbl. YpaBHeHue Tennosoro ba-
naHca peakTopa. [lonmMTponuyeckuii TeNNOBON pexum peakTopa. PelwleHne ypaBHeHus Tennosoro 6anan-
ca Ansi peakTopoB MaearnbHOro cMeLleHns (Mepruoanveckoro N HenpepbIBHOMO) U naeasnibHOro BbITECHEHWS.
AanabaTnyeckuin TennoBoON pexum peakTtopa. PelleHve ypaBHeHWs TennoBoro 6anaHca Ans peakTopoB
naeanbHOro cMmelleHus (Mepnoanyeckoro U HempepbIBHOMO) U naeanbHOro BbiITeCHEHWS. M3oTepmuyecknii
pexuM. YpaBHeHus TennoBoro banaHca onsg peakTopoB MaearnbHOro CMeLeHns (HenpepbIiBHOMO) U uae-
anbHOro BbITECHEHMWS. YCNOBWUS NOAAEPKaHWUS YCTOWYMBOrO TEMMOBOrO pexuma peaktopa. YCrnoBus yc-
Ton4MBOM paboTbl peakTopa naeansLHOro CMELeHUs (HeNpepbIBHOIO) B agmabaTuyeckom pexnume ansa He-
0obpaTMMOro 3K30TEPMMYECKOrO MpoLiecca. YCnoBus yCTOMYMBOM paboThl peakTopa uaeanbHOro cmelle-
HVs (HenpepbIBHOrO) B agnabatuyeckom pexvme Ang obpaTtnmoro 3k30TepMUYEeCcKoro U SHOOTEPMUYECKO-
ro NMpoLeccoB. YCnoBus ycTonumBon paboTbl peaktopa uaeanbHOro cMelleHust (HEmpepbiBHOrMO) B M30-
TEPMWNYECKOM U MONUTPONUYECKOM PeXUMaX.

MapameTpunyeckas 4yBCTBUTENbHOCTb. YyBCTBUTENBLHOCTL TEMSIOBOrO pexunMa peakrtopa naeanbHOro Bbl-
TECHeHVs AN HeobpaTUMOro 3K30TepPMMUYECKOro mpouecca OT TemnepaTtypbl CTEHKM peakTtopa. YyBCTBU-
TeNbHOCTb TEMNMIOBOr0 pexuma cucTtembl U3 TennoobMeHHWKa M peakTopa reTeporeHHoro katanusa Aans
06paTUMOro aK30TEpPMUYECKOTO MpoLiecca OT TemnepaTypbl Ha Bxoge B peakTop. Belbop Tuna peaktopa ¢
y4yeToM Tennosoro pexuma. CpaBHeHME CKOPOCTU npouecca B pasnuyHbIX peakTopax Ans HeobpaTuMbIx
3HAO0- 1 3K30TEepMMYecknx npouecco. Co3gaHme ONTUManbHOro TEMNMOBOrO pexvMa B peakTtopax Ans He-
06paTUMbIX IHAO- U IK3OTEPMUYECKNX MPOLECCOB M 06PaTUMOro 3K30TEPMUYECKOrO NpoLiecca.

OnemeHTbl Teopum cuctem (CTpyKTypa, cTpaTtudukauus, CUCTeMHbIn noaxod). [loHaTne o XuMuKo-
TeXHomnorm4yeckon cucreme (napameTpbl, onepaTopbl, cBs3u). [paduyeckoe npeacraBneHUE XMMUKO-
TEXHOMNOMMYECKNX CUCTEM.

AHanM3 XMMMKO-TEXHOMNOMMYECKON CUCTEMbI. 3aBUCUMOCTb peXrMa OOHOro annapaTta OT PEXMMOB APYruX.
BrninsHue ycoBepLLEHCTBOBaHWA OOHOMO anieMeHTa Ha paboTy cucteMsbl B Lenom. Pasnuune ontumanbHbIX
PEXUMOB AN OTAENbHO B3ATOr0 31eMeHTa U cucTeMbl B LienoM. HeogHO3HaYHOCTb PeXNMOB U UX YCTON-
4YMBOCTb. BnusiHne obpaTHOM CBSA3N Ha YCTONYMBOCTb pexuma B cucteme. KonebatenbHbln pexuMm.

CVHTE3 XMMMKO-TEXHOMOTMYeckon cucteMbl.Pa3paboTka XMMMKO-TEXHONOMMYECKOro npouecca ¢ nocnego-
BaTeNbHbIM NpoBeAeHeM akcnepTuns. KoHuenuun co3gaHms XMMMUKO-TEXHOMOMMYeckon cnctembl. KoHuen-
LMsi MOSTHOTO MCMONb30BaHMS CbiPbEBbIX PECYpPCoB (BbIOOP npouecca, UCrnonb3oBaHne n3bbiTka 0gHOro 13
peareHToB, NPOTUBOTOYHOIO KOHTakTa das, (ppakuMOHHOIo peuunkna, pereHepauuy ¢ peuunknom, ytmnmsa-
LM OTXOO0B M anbTePHaTUBHOIO ChIpbs).

KoHuenumst KOMNAeKCHOro MCNonb30BaHUs Cbipbs (MPOM3BOACTBO ABYX 1 6ornee NpoaykToB BO B3anMMOCBS-
3aHHbIX XTC, kOMOMHUpOBaHMe pasnnyHbiXx XTC, Npon3BoaLMX OOUH NPoayKT). KoHuenuusa nosHoro mc-
MONb30BaHWSA SHEPreTUHECKMX PecypcoB (pereHepauusi U yTUnusaums TEnnoTbl U SHEpPruu, UCNonb3oBa-
HMe anbTepHaTMBHbIX UCTOYHMKOB SHEPIUW, 3aMeHa XUMUYECKOW CXeMbl MONy4YeHns NpoayKTa, UCNnofb30-
BaHVe BTOPUYHbIX SHEPreTU4eCKNX PeCypcoB, CO30aHNE IHEPrOTEXHOIIOMYECKMX CUCTEM).

KoHuenuusi MMHMMM3aumMm OTXOAO0B (O4McTka M 06esBpexuBaHue BbIOPOCOB, 3aMeHa BCMOMOraTenbHOro
noToka, co3gaHue 3aMKHYTOoro BogoobopoTa, NoBblEeHNe HaaexXHOCTM obopyaoBaHus, co3gaHue 6e3oT-
XOAHbIX Y ManoOTXO4HbIX NPOVU3BOACTB).



23. KoHuenuus acdekTnBHOro ncnonb3oBaHms obopyaoBaHus (BbIOOp Mpolecca, opraHusauust npouecca B
annaparte, opraHu3auus npouecca B NOACUCTEME, KOHCTPYKTUBHbIE pELUeHMsi annapaToB, YBeNu4eHue
€0MHUYHON MOLLHOCTH).

24. KoHuenuusa coBMELLEHHbIX MPOLLEeCCOB (KOHCTPYKTUBHOE M (OyHKUMOHanbHOe coBmelleHne). KoHuenuus
nepecTpamBaeMbIX XMMNKO-TEXHONOMMYECKMX cnucteM. NpruynHbl Co30aHMsa NepecTpanBaeMblX CUCTEM, 3a-
TpaTbl ¥ BbIUIPbLILL MPK AKCMNyaTauum.

25. Kokcoxmmmyeckoe nponsBoacTeo. [1pom3BoacTBO YyryHa.

26. lNMpownssoacTteo ctann. Muapekc-npouecc.

27. MNony4eHne caxapHoro necka. lNpon3BoacTBO 3TUNOBOrO cnvpTa.

28. MNpon3BOACTBO CUHTETUYECKMX KaydyKOB. TEXHOMNOMMs Nony4YeHnst pe3MHOBbLIX U3AENUNA.

29. MNpon3BoACTBO NOpT/aHALEMEHTA.

30. CblpbeBasi 6a3a XMMU4eCKor NPOMbILLIIEHHOCTN. Boaa 1 BO3A4yX B XMMUYECKON TEXHOMOrMK. QHepreTuye-
ckas 6asa XMMUYECKON NPOMBbILLNEHHOCTM. OumMcTKa rasoBbiX BbIOpOCOB. OuMCTKa CTOYHbLIX BOA XMMUYe-
CKnx npounsBoacTs. [1poueccbl BUOTEXHONOIMK.

®oHA OUEHOYHBIX CPeACTB B hopMe TecTa.

OTlIK-1. CnocobeH aHann3npoBaTb, MHTEPNpeTMpoBaTh 1 0606LWaTe pedynbTaTbl 3KCNEPUMEHTaNbHbIX U pacyeT-
HO-TeopeTnyecknx paboT XMMUYECKO HanpaBeHHOCTH.

MHgukaTopsbl.

OTlIK 1.1 CuctemaTtusmpyeT u aHanuanpyeT pesynbTaTbl XMMUYECKUX 3KCNEPUMEHTOB, HabNASHNI, USMEpPeHnI, a
Takke pesynbTaTbl PaCYeTOB CBOMNCTB BELLECTB U MaTepunaros.

OlK 1.2 MNMpepnaraet uHTepnpeTaunio pedynbTaTtoB COBCTBEHHbLIX SKCNEPMMEHTOB U PAaCYETHO-TEOPETUYECKMX
paboT C ncnonb3oBaHWEM TEOPETUYECKNX OCHOB TPAAULIMOHHBIX U HOBbIX pa3genioB XMMun.

Ol1K 1.3 ®opmynupyeT 3akntoyeHus 1 BblBOAbI MO pesynbTataM aHanusa nutepaTypHblX AaHHbIX, COGCTBEHHbIX
3KCNeprMeHTarbHbIX Y pacYeTHO-TEOPETUYECKNX PaboT XMMNYECKON HaNPaBAEHHOCTY.

MnaHupyemble pesynbTaTbl 06y4eHus:

3HaThb:

- NPWYMHbBI POCTa MHTEHCUBHOCTM ONACHbIX TEXHOMOMMUYECKUX aBapuin n kaTacTpod;

- CNOCOObI XMMNYECKOro BO3AENCTBNSA Ha NPUPOAY;

- OCHOBHbl€ 3aKOHOMEPHOCTU XUMUYECKOW TEXHONOMMN KaK HayKu;

- HanpaBneHus pelweHus NpobnemMbl Co3gaHMA MaTepuanos C 3aAaHHbIMK CBOMCTBaMU;

- 9KOHOMMYECKME W Hay4vHble (Xummnyeckne) npobrnembl OCHOB 3HepreTukun (Boga, e€ nepepabotka, HedTb 1 Hed-
TenepepaboTka, anbTepHaTUBHbIE UCTOYHWUKN 3HEPTUK), KPYNMHOTOHHAXKHBIX NPOU3BOACTB HEOPraHUYeCcKnx u opra-
HU4YeCKUn BeLecTB (yaobpeHus, cepHas u a3oTHas KUCNOTbl, aMMUaK 1 T.4.);

- OCHOBHblE HanpasfieHVUs1 UCMOMb30BaHWUS OOCTVIXKEHUN XUMWUW B CENbCKOM XO3SAWCTBE, MPOU3BOACTBE CPeAcTB
ObITOBOM XMW (CUHTETMYECKME MOIOLLME CpeacTBa, yucTawme n otbenvearowme BelwecTBa, Kpacku, cpeacrea
TUrMeHbl) U KynuHapuu.

yMmeTb:

- paboTaTb Ha y4ebHOo-Hay4yHON annapartype, MICNonb3yemol B nabopaTopnm XMMMYECKOM TEXHONOrN

- yCTaHaBnNMBaTb CBA3b MeXAY 3HAHUSMW OCHOB XMMWM, Matematukm 1 u3nkn n obnactamm npuMeHeHus aTux
3HaHWN

- rPaMoTHO 0POPMAATb pe3ynbTaThl MabopaTopHbIX K NPaKTU4eCcKMX paboT, NPaBWUbLHO 3aMnoNHATL nabopaTopHbI
XypHan.

BnageTb (MMeTb HaBbIK(K)):

- nabopaTopHbLIMWN HaBbIKaMN U YMEHUAMU Npu paboTe C COBPEMEHHON annapaTypoun Ans MoaenvMpoBaHus coBpe-
MEHHbIX TEXHOMOMMYECKNX NPON3BOACTB;

- cnocobamu opueHTauum B NpoeccrnoHanbHbIX UCTOMHUKaX MHpopmauun (KypHarbl, canTel, obpasoBaTenbHble
nopTansi).

YTo cocTaBnsieT HanbonblUylo YacTb B Ce6eCTOMMOCTU XMMUYECKON NPOaYKLUN?
a) KanuTaneHble 3aTpaTbl; 6) 3apnnaTta; B) LeHa SHepruu; r) ueHa cblpbsl.
[MpaBUNbHLIN OTBET: T)

Kakol xuakuii katanusatop Ucnornb3yeTcs Npu NONyYEHUM CUHTETUYECKOrO aTaHona?
a) ammmak; 6) optodocdopHas KUCNOTa; B) YKCYCHas KACMOTa; ) a30THas KucnoTta.
MpaBunbHbIN OTBET: O)

Kak MOXHO yBenu4YMTbL CKOPOCTb Npouecca Mexay rasoM v TeepabiM Ternom, NpoTekarLwmnm BO BHeLWWHeANd Y3 n-
OHHoW obnacTtn?

a) yBenuuuTb pasMep 3epeH katanmaatopa; 0) yBenuunMTb cedeHne KOHTaKTHOro annaparta; B) yBenM4nUTb JIMHEN-
HYI0 CKOpPOCTb ra30BOro NoToKa; ) yBENMUYNTb YNCIO CIIOEeB KaTtanusaTopa.



MpaBunbHLIN OTBET: B)

KatanusaTtopamu Kakoro Tuna, yalle BCero sBNATCA nepexodHble MeTansbl U KX crnnasbl?
a) NOHHOTO; 6) KNCNOTHO-OCHOBHOIO; B) SNEKTPOHHOrO; ') KOMMNIeKcoobpasytoLLero.
MpaBunbHbLIN OTBET: B)

KakoBo cogepxaHue xpoma B ctanu 12X18H10T?
MpaBunbHbIN oTBET: 18%

Kak nsmeHsieTcs paBHOBECHasi CTeneHb npespaLleHns X, C NOHWKeHneM TemnepaTypbl T ans obpaTtnMon 3K3o-
TepMUYecKon peakuun?
[MpaBuWnbHBIN OTBET: YBENNYMBAETCH

MepeyncnmTe HECKONbKO rraB TEXHONOrMYECKOro pernameHTa.

MpaBunbHbIN OTBET: XapakTepucTMKa NPOAYKLMU, XapakTepuUCTUKa Cbipbs, ONMCaHue npouecca, MatepuanbHbIn
BanaHc, HopMbI pacxoda Cbipbsi, HOPMbl 0Opa3oBaHMst OTXOAO0B, TEXHOMOrMYeckasa cxema, cneuudukaumsa obopy-
A0BaHus, HopMbl 6e3onacHomn akcnnyaTauuu, nepeyvyeHb NHCTPYKLNNA.

YUTo o3HauaeT umcno B Mapke kaydyka CKC-30?
MpaBunbHLIN OTBET: CcOAepXaHue cTuporna

Mepeuncnute He MeHee Tpex pakTOPOB, BIMSIOLMX HA CKOPOCTb XMMUYECKOW peakLum.
MpaBunbHbI OTBET: TEMNEPATYpPa, KOHLEHTPALMS, KaTanusaTop

YT0 ABNseTca BoccTaHoBuTENeMm B npouecce MIDREX?
MpaBunbHbIN OTBET: okewga yrnepoga (ll) n Bogopoa.

OlNK 2. CnocobeH NpoBOANTE XMMUYECKUI SKCNEPUMEHT C UCNOSTb30OBAHNEM COBPEMEHHOIO 000PYAOBaHUSA, CO-
Onogast HopMbl TEXHUKM Be30nacHoCTH.

WHankaTopbl.

OlK 2.1 PaboTaeT ¢ XMMUYECKMMW BELLLECTBaMM C COBNI0AEHNEM HOPM TEXHUKM ©6e30nacHOCTHU.

OrK 2.2 Vcnonb3yeT cyllecTByoWMe U pa3pabdaTbiBaeT HOBblE METOAMKMN MOMYYEHUS U XapaKkTepu3auumn BeLWEeCTB
N maTepuanoB Ans pelleHns 3agad npodeccroHanbHOM AeaTENbHOCTH.

OlK 2.3 MNMpoBoguT uccnegoBaHUs CBOMCTB BELLECTB U MaTtepuarnos C UCMOb30BaHUEM COBPEMEHHOIO Hay4yHoro
obopynoBaHus.

MnaHupyemble pesynbTaTbl 06y4eHus:

3HaTb:

- 0 HeobxoanmocTn obecneveHns apeKkTMBHOro 6e3onacHOro ynpaBneHns TEXHOreHHbIMU KOMMekcamu, yTunum-
3auun CyLLLeCTBYIOLLMX OTXOA0B, NepeBeAeHne NPOMbILLNEHHOCTU Ha 6e30TX0AHbIE BUAbl NPOM3BOACTBA;

- BUAbl OMacHOCTEN MPOMbILWIIEHHBLIX MPOU3BOACTB (COLMaNbHO-3KOHOMUYECKNE, TEXHOTEHHbIE, 3KOMorn4yeckue,
BOEHHbIE) U XMMU4ecKon nabopartopuu;

- (hnsmKo-xuMmnyeckne N TOKCUKOMOTMYECKNEe XapakTepUCTUKKN, 0BracTu u cnocobbl MPUMEHeHUs, CNocobHOCTb ne-
pemMeLLaTbCs B MPOCTPaHCTBE, HaKannMBaTbCs U pasnaratbcs B GUONOrMyecknx opraHuaMax u okpyxarwouuen cpege
M T.0. OCHOBHbIX MPOAYKTOB XUMWYECKOW TEXHOMOIrMN, B TOM Yncne ocobo onacHbIX BELEeCTB U 3Hepropecypcos;

- JKofiormyeckme npobnembl NPOU3BOACTBA M MCMOMb30BAHUSA OCHOBHbIX MPOAYKTOB XMMWYECKOW TEXHOMOrMn u
MyTW peLLeHns IKONOrm4eckmx Npobnem B opraHn3aumm XMMmM4ecknx NpoM3BOACTB;

yMeTb:

- NCMOMNb30BaTb OCHOBHblE METOAbI 3aluUTbl OT BO3O4ENCTBUS ONacHbIX BELECTB (S40BUTbIX, SKONOrMyeckn onac-
HbIX, NOXapo- 1 B3PbIBOOMACHbLIX, PaANOAKTUBHbIX, KOPPO3NOHHO-aKTUBHBbIX);

- YCTpaHATb NOCNEeACTBUS NPONMBOB 1 MPOChINaHNA XMMUYECKUX PEAKTUBOB;

- OKa3blBaTb NEPBYH MEOULMHCKYIO MOMOLLb NPY OTPAaBIIEHNAX XMMWYECKUMU BELLECTBaMM U T.M.

BnapeThb:

- HaBblkamMy 6e3onacHol paboTkbl B XuMmnyeckon naboparopuu;

- HaBblkamu paboTbl ¢ nabopaTopHbiM 060pyAOBaHMEM Y MPOBOAUTL IKCMIEPUMEHTBI C COBnMoAeHNneM NpaBunn Tex-
HMKM 6e30NacHOCTM

B kakom kayecTBe B MPON3BOACTBE Kayyyka MCNONb3yT arngon?
a) amynberaTop; 6) MHuymaTop; B) CTONMNEP; I') aHTUOKUCTIUTENb; ) KOarynsiHT.
MpaBWnbHBIN OTBET: T)

BannoHbl ¢ KUCNOPOAOM UMEKT LIBET:
a) 6enbivi; 6) ronybon; B) 3eneHbll; 1) YepHbIN; 4) KPACHbIN.



MpaBunbHLIN OTBET: )

KakoBa KOHLieHTpaLms TOBapHOW CEPHOWM KUCMNOThI, NONYYEHHOW KOHTAKTHBIM CNOCOBOM?
a) 92,5%; 6) 98%; B) 85%; r) 80%.
MpaBunbHbIN OTBET: a)

KakoBa KOHLIeHTpaLmsa MCXOAHOro pacTBopa aTaHomna B MMKPObUMONornyeckoM Npon3BOACTBE YKCYCHOW KACNOThI?
a) 10%; 6)15%; B) 20%; r)25%; 0)30%.
MpaBunbHLIA OTBET: a)

Kakyto KncnoTty ncnonb3ytT Npy Nofy4eHnM HUTPOamMMOOCKN?
a) cepHyto; 6) consHyto; B) OCHOpPHYIO; ) a30THYIO.
MpaBUNbHLIN OTBET: T)

Mpn nonyyeHun kakoro yaobpeHns obpasyeTcsi COKOBbIV nap?
MpaBunbHLIN OTBET: aMMMaYHasa cenuTpa

Mepeuncnure NpoayKTbl, BbIAENAOLLMECS B ra3000pa3HOM COCTOSIHUM M3 KOKCOBOW neyn?
[MpaBunbHbIM OTBET: BOAOPOA, aMMuak, 6eH30m, MeTaH.

[lnsi Yyero B NpoM3BOACTBE Kayyyka UCTONb3YIT mpem-AoaeumnMepkanTaH?
MpaBuWnbHbI OTBET: PETYNATOP MOMEKYNSPHOW Macchbl.

Kak HasbiBaeTca nap, nogaBaeMblii He B pyballKy annaparta, a HenocpeACTBEHHO BO BHYTPEHHWU 00beM peakTo-
pa?
MpaBunbHbIN OTBET: OCTPbIN

Kakon xungkocTbto abcopbupytoT popmansaerng ns cmecu ra3os nocre cuHTesa?
MpaBunbHbIA OTBET: BOSON.

Ol1K-3. CnocobeH NpyMeHATb pacyeTHO-TEOPETUHECKME METOAbI ANS 3Y4YEHUS CBONCTB BELLECTB 1 NPOLECCOB C
NX y4acTuem, NCnorb3ysi COBPEMEHHOE NporpaMmmMHoe obecneyeHne n 6asbl JaHHbIX NPOPECCUOHANBHOIO Ha3Ha-
YeHus.

MHgukaTopsbl.

OlK 3.1 MNMpumMeHsieT TeopeTUyeckne 1 NonyaMnupu4eckme Mogenu npu peleHmmn 3agady XmMn4eckon HanpasneH-
HOCTW.

Ol1K 3.2 Ucnonb3yeT cTaHgapTHOE nporpammHoe obecneyeHve u cneumannaMpoBaHHble 6a3bl JaHHbIX Npy pe-
LWeHnn 3agad NnpogeccnoHasnbHON OeaTenbHOCTH.

MnaHnpyemble pe3ynbTaTbl 00y4eHus:

3HaTb:

- annapaTypHoe oopmIieHne XMMUKO-TeXHOoNnorm4eckux nabopatopun

- 0CODEHHOCTM aKCMnnyaTaLmn yCTaHOBOK U annapaTypbl, MICNOMNb3yeMON Ha XMMUYECKNX MPOU3BOACTBAX

- TpeboBaHMsA K annapaType, ICTOYHUKM NOrpeLLHOCTEN PU3UKO-XMMUYECKMX METOO0B

- Nnpobnembl BOCMPON3BOANMOCTU PE3YNbTaTOB.

yMeTb:

- onpefensTb onTUMarbHble YCIOBUSA NPOBEAEHNSI TEXHONOMMYECKUX NpoLeccoB

- pelwlaTb TUNOBLIE 3a4a4M N0 XMMUYECKOWN TEXHOMOIUY;

BnageTb (MMeTb HaBblK(K)):

- cnocobamu COBEPLUEHCTBOBAHUSA NMPOGECCUOHANbHbBIX 3HAHWA U YMEHUIN NMyTEeM MCMONb30BaHUS BO3MOXHOCTEWN
MHOPMaLMOHHONM cpefbl pernoHa, 0bnacTn, CTpaHbl;

- TEXHUKON paboThbl C yCTPOMCTBaMM, UCMOMNb3yeMbIMU B NabopaTopmMm XMMUYECKOW TEXHOMNOIMK

- METOLAMKM perncTpaumm n obpaboTkm pesynbTaToB, NONyYeHHbIX Ha 060pyaoBaHMM B nabopaTopmum XMMUYECKOM
TEXHOMOormm

Kak obo3HayvaeTcs cTeneHb npeBpaLleHns B ypaBHEHMAX, ONUCbIBAIOLWUX XMMUKO-TEXHOIOrMYecKMe npoLecchl?
a) ®; 0) @; B) X;r)r.
MpaBunbHbIN OTBET: B)

Uto Takoe AC B ypaBHeHUU r = KFAC onsi CKOpocTu reTeporeHHoro npovecca?
[MpaBunbHbLIN OTBET: ABUXYLLASA CUMa, Pa3HOCTb KOHLEHTpaLUWN.

E-Ey
YUto Takoe Ex B ypaBHeHUM NS aKTUBHOCTM KaTtanusatopa: A = e rRT ?
MpaBuWrbHLIN OTBET: SHEPrUs akTUBaLMKN KaTanmuTUYeCcKoro npowecca.



3aKOHOMepHOCTFIM MaKpo- Ui MUKPOKUHETUKU NOOAYNHAIOTCA, KaK npaBui1o, rOMOreHHble I'IpOLI,ECCI:I".>
npaBMJ‘IbeIVI OTBET. MUKPOKNHETUKN

UTo pacTeT BbiCTpee — BbIpyyka Unun nsgepxkm ¢ poctom obbema Bbinyckaemon NpoayKumnm?
MpaBunbHbLIN OTBET: BbIpyYKa.

Kak pacwwmdppoBbiBaetca abbpesunatypa JIOT?
MpaBunbHLIN OTBET: NIMHWUS ONTMMAarbHbLIX TEMMEPaTYp.

[lnst Yyero ucnonb3yoT rpagupHn?
MpaBunbHbI OTBET: ANS OXNaXaeHWs1 BoAbl.

OKCTparMpoBaHMe Kakoro OCHOBHOIO BeLLECTBa MPOUCXOANUT B KONOHHOM Auddpy3noHHoM annaparte?
MpaBunbHLIN OTBET: Caxap, caxaposa.

UTo BblAENSAOT B caTypaTope npu obpaboTke KOKCOBOro rasa?
MpaBunbHbIN OTBET: CyNnbaT aMMOHUSA

YeM MHMLMUPYIOT NONMMEpPKM3aLMo Npy Nosy4eHnn TEpMO3nacTonnacTos?
MpaBunbHbIA OTBET: OYTUNNUTUEM.

Mo okoH4aHuM VII cemecTpa no Kypcy «XMMUYeckas TEXHOMOrMs» NpoBOAUTCS NPOMEXYTOYHASA
aTTectauusa B dopMe ak3ameHa. K aksaameHy obyyatomecs nonyyaroT nepedeHb BONpocoB, 13
KoTopbix copmupytotca KMM no npeamety. lNpuxoaa Ha ak3ameH, oOy4qalolMNCs OOSKeH
UMeTb npu cebe 3a4eTHYI0 KHWXKKY N TeTpadb ¢ nabopaTopHbiM npakTukymom. Obyyatrowmica
Bbl6upaeT KM u rotoBuTtCa K OTBETY. Bpemsa Ha nogrotoBky pernaMmeHTupoBaHo lNonoxeHnem
O NPOMEXYTOYHOM aTTecTaumm obyyarLmxcs no nporpaMmmMam BbicLIEro o6pasoBaHus.

[ns oueHnBaHnA pesynbTaTtoB 00y4YEHNS Ha 3a4eTe UCMONb3YTCS CrieayloLwme nokasaTenu:
1) 3HaHWe y4yebHOro martepmana v BrageHue NOHATUWHBLIM annapaTtoM Hayknm O NMpPoOu3BOACT-
BEHHbIX NpoLeccax;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue nnnicTpnpoBaTb OTBET NpMMepamMmun, paktamu, AaHHbIMU Hay4YHbIX NCCNeaoBaHUN;
4) yMeHue NpMMeHsaTb TeopeTUYecKue 3HaHus, pellaTb NpakTuieckne sagayu;
5) BnageHne cnocobamm cMHTE3a NekapCTBEHHbIX BELWECTB U METO4AMM NX UCCREaOBaHUS;

[nsa oueHmBaHWsa pe3ynbTaTtoB 0Oy4eHUs Ha 3a4veTe UCMNonb3ylTea crneayowme nokasatenn (3YHebl
n3 19.1):
1) 3HaHVWe OCHOBHbIE 3aKOHOMEPHOCTM XUMUYECKOW TEXHOMOIUN KakK HayKu;
2) 3HaHWe ocobeHHOCTeNn aKcnyaTauumn yCTaHOBOK W annapartypbl, UCNOMNb3yeMON Ha XMMUYECKUX Npo-
N3BOACTBAX;
3) 3HaHue npobnem v NepcrneKkTMB pa3BUTUS XUMUYECKUX NMPON3BOACTB;
4) ymeHue onpenenaTb onTUMarnbHble YCNoBUSA NPOBeAeHNS TEXHONTOMMYECKUX NpOoLLECCOoB.
5) yMeHune packpbITb B3aMMOCBA3N MEXAY Pa3BUTUEM XMMUYECKON HAaYyKU U XUMUYECKOWN TEXHONOIu;
6) yMeHue ycTaHaBnmBaTb CBA3b MeXAy 3HaHUSIMM OCHOB XUMWUW 1N (PU3UKM U 0BNacTaAMU NpUMEHEHUS
3TUX 3HAHUN;
5) BnageHne NOHATUNHBIM annapaTtoM AaHHOW obnactn Hayku (TeopeTudYeckMMyM OCHOBaMW OUCLMNIIU-
Hbl), CNOCOBHOCTb UNNIOCTPMPOBAaTL OTBET MpumMepamu, aktaMmu, AaHHBIMU HayYHbIX UCCregoBaHWN,
NPUMEHSATL TEOPETUYECKNE 3HAHUA ONA PEeLLeHNs NPaKTUYEeCKMX 3aaauq.

[ns oueHVBaHWs pe3ynbTaToB 00yYeHUsl Ha 3a4eTe NCNOMb3YeTCs — 3a4TEHO, He 3a4TEHO.
CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLKasbl OLleHMBAHWUSI pe3ynbTaToB 00y4YeHusI.

YpoBeHb cop-
KpnTepun oueHnBaHUA KOMNETEHLUN MUPOBAHHOCTU Wkana oue-
KOMNEeTeHUUN HOK




OOyuatowuincsa BrnageeT NOHATUMHBIM annapaTtoM AaHHOW obractu [NoBbILLIEHHbIN 3a4TeHo
Hayku (TEOpeTUYEeCKMMMN OCHOBaMW OUCLIMMIIMHLI), CNOCODEH Wun- YPOBEHb

nocTpupoBaTb OTBET Npumepamu, daktamu, OaHHbIMU HaydHbiX | Ba3oBbii ypoBEHDb
nccnegoBaHumn, NPUMEHATb TeopeTuyeckne 3HaHusa Ans peweHus | [oporoBbin ypo-

NpakTU4ecKMx 3agay B 061act XMMUYECKON TEXHOMOTUN. BEHb

Obyuatowmninca OeMOHCTPUPYET OTPbIBOYHbIE, dparMeHTapHble - HesauteHo

3HaHW4, AoMycKaeT rpydble owmnbku.

[na oueHuBaHMA pes3ynbTatoB 00y4yeHMs Ha 3K3aMeHe (3a4eTe C OLEHKOMW) mcnonb3yeTrcs 4-

OannbHas wana: «OTANYHOY, «XopoLwo», «yooBneTBopuUTesibHO», «kHEYyAOBNEeTBOPUTESTbHOY.
CooTHoLEeHNe nokasaTenen, KputepueB U LLKasnbl olueHNBaHNA pe3ynbTaTtoB O6yqul/I$-|.

YpoBeHb
KpuTepum oueHnBaHna KomneTeHuunin cchopmupo- LLkana oue-
BaHHOCTM HOK
KOMNEeTeHUNn

OOyuatowuincas B MOSHOW Mepe BnageeT MNOHATUMHBIM annapatoM | [oBbIWEHHbIN OTnnyHo
AaHHoW obnactM Hayku (TeopeTuyeckMMM OCHOBaMu OWUCLMMIUHGI), YPOBEHb
cnocobeH uMnnCTpUpoBaTb OTBET NMpumMepamMu, daktamu, OaHHbIMU
Hay4HbIX UCCNeaoBaHWM, NPUMEHSTbL TeOpeTUYeckue 3HaHusA ans pe-
LLIEHMSA NPaKTUYECKMX 3aday B 06NnacTn XMMMUYECKOWN TEXHOTMOIMW.
OOyuatownincs BnageeT MNOHSATUMHBIM annapaTtoM daHHon obnactu | basoBbii ypo- XopoLuo
Haykn (TEOPETUYECKMMM OCHOBaMM AWUCUMMIMHBI), cnocobeH onpefe- BEHb
NSATb ONTUMarbHblE YCIOBUSI NPOBEAEHNS TEXHOMOrMYECKUX Mnpouec-
COB, [OMNyCKaeT OWNOKN NpWY ONMCAHMN KOHKPETHbIX YCTAaHOBOK W ar-
napartypbl, MICMOMb3yeMON HA XMMUYECKNX NPON3BOACTBAX.
Obyuvatowuincsa BnageeT YacTUYHO TEOPETUYECKUMM OCHOBaMM ANCL M- MoporoBbkin YposneTso-
NAWHbI, hparMeHTapHoO cnocobeH onpeaensaTe oNTMMarbHbIE YCNOBUS YPOBEHb puTeneHoO
NpoBeAEeHNA TEXHOMOIMYECKUX NPOLECCOB, HE YMEET yCTaHaBnuBaTtb
CBA3b MeXAy 3HaHMAMW OCHOB XUMUU N PU3UKM U obBracTamu npume-
HEHWs1 3TUX 3HAHUM.
Obyvalownnca OEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3Ha- - Heynosne-
HWs, gonyckaeT rpybble ownbku. TBOPUTENLHO




NIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCUMNNNHDI

HanpasneHue/cneunanbHocTb _04.05.01 PyHOoameHTanbHas 1 NpuknagHas XmuMus

OucunnnunHa B1.0.15 Xumuyeckasa TexHonorms

I'Ipocbvmb nogroToBku/cneunanm3auma_yHgameHTanbHas XmmMmst B npodeccruoHanbsHoM 06-
pasoBaHnun

dopma obyveHna __ o4vHas

YuyebHbit rog  2026-2027, 2027-2028

OTBETCTBEHHbIN UCMOMHUTENDb

3aB.kap.BMC n KX /A.C. lLlecTakos/ 31.08 2024
COIMMACOBAHO

Kypatop OOI1

Nno HanpaerieHuo/cneLmanbHOCTU /T.B. Enunceenal 31.08 2024

HauyanbHuk otaena obenyxueanua 3HB /H.B. benogegoa/ . 20

Mporpamma pekomeHgoBaHa HMC _xumudeckoro dakynbteta
npotokosi Ne 4 ot 11.04.2024 r.




