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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.15 Xumuuyeckana rexHonorus

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbLHOCTU:
04.03.01 Xumus
2. Npodunb noaroToBKu/cneymanusaLma: TeopeTnyeckas n akcnepuMeHTanbHas Xmmms
3. KBanudumkauusa (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma ob6y4eHus: oyHas
5. Kacdbeapa, oTBevalolwlas 3a peanusaumio QUCLMNIIUHBI: Kadenpa BblICOKOMOMNEKYMNSPHbIX
COE€NHEHUN N KONNOUOHOM XUMUN
6. CoctaButenu nporpammbl: Kyuies Netp Onerosuy, kaHaMAAT XMMUYECKNX HAYK, OOLEHT
7. PekomeHaoBaHa: Hay4HO-METOLMYECKMM COBETOM XMMUYECKOro doakyrnbTeTa,
npoTokon Ne 3 ot 19.03.2020
8. YuebHbIN roa: 2022-2023, 2023-2024 CemecTtp: 6,7



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
Llensimu oceoeHusi y4ebHOU QucyurniuHbl 181151H0MCH:
- (bopmmnpoBaHMe OCHOB TEXHONOMMYECKOTO MbILLNEHMS;
- pacKpbiTMe B3aMMOCBSA3N MEXAY Pa3BUTUEM XMMUNYECKON HAYKN N XMMUYECKON TEXHONOINM;
- NOAroToBKa BbIMYCKHUKOB YHUBEPCUTETOB K paboTe No co3aaHuio NepCneKTUBHbBIX NPOLLECCOB,
MaTepuanoB N TEXHONTOMMYECKNX CXEM.
3adayu y4yebHoU OuCcyunuHbI:
- dopmunpoBaHne CnocobHOCTM oOnpeaenaTb pauMOHanbHbI MNyTb CO34aHUA  XMMUKO-
TEXHOSOrM4YecKoro npoLecca;
- hopmmpoBaHmne cnocobHOCTM Haxo4MUTb CNOCOObI peLLEeHMsT IKONOrMYeckmx Npobrem, Bo3HU-
KaloLmMX Np1 Co3a4aHnN XMMUKO-TEXHOSOMMYECKOro NpoLecca;
- pa3BuTME CrnocobHOCTU BblbnpaTb HMbBONee agekBaTHbIM cnocob annapaTtypHoro odopmie-
HUSA XMMUKO-TEXHOOMMYECKoro npoLecca.

10. MecTo y4ye6HOM AncumnnuHbl B cTpyktype OOIN: kypc BxoanTt B 6rok b1, obs3aTensHyto
YyacTb. CTyAeHT AN U3yyYeHus Kypca OOSMKEH OCBOUTb KypCbl HEOPraHM4YeCcKon, OpraHN4eckon,
dun3nyeckon, aHannTNYeckon xmmmmn, Gruonornmn ¢ ocHoBamu akonorun. CTyaeHT JOMKEH UMEeTb
npeacTaBneHns o TepMoavHaMuKe U KMHETUKe, BNnageTb MaTemMaTMyecknm annapaTtoMm XMMuu,
UMeTb npeacTaBneHne o6 OCHOBHBIX Kraccax HeopraHMYeCcknx n opraHN4Yecknx BELLEeCTB U UX
peakuMoHHOM cnocobHocTu. OucumnnuHa aenseTca npejlwecTsyowen 4nsa Kkypca «Bbicokomo-
NeKynsipHble COeANHEHUSI».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMM OCBOEHUS o6pa3oBaTesNibHOM
nporpamMmmbl (KOMMNEeTEHLUMSAMU BbINYCKHUKOB):

Kon HaseaHwue komne- Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TeHUMn
YK-8 | CnocobeH cosga- | YK-8.1 AHanuaupyet dak- 3HaThb:
BaTb M NOAJEPXKM- TOpbl BPEAHOIO — (akTopbl BPEOHOrO BIUSIHUA Ha XWU3Hedesi-
BaTb ©Oe3onacHble BINUAHNS Ha XXU3He- TENbHOCTb 3IEMEHTOB cpeabl 06MTaHusA
YCINOBUSA  XU3He- OeATenbHOCTb 3Me- | — OCHOBHble BOMPOCHI ©E30MacHOCTU XKWU3He-
OedatenbHoCcTH, B MEHTOB cpeabl 06u- OEeATenbHOCTY;
TOM 4ucrne npwu TaHUs (TEXHUYEeCKUX | — npaBuna NoBeAeHUss Npu  BO3HWKHOBEHMWU
BO3HMKHOBEHUU CpeAcTB, TEXHOMO- Ypes3BblYalHbIX CUTyauUn MPUPOOHOro, Tex-
Ype3BblYalrHbIX rMyeckux npouec- HOreHHoro, coumanbHoro 1  Buonoro-
cuTyauum COB, MaTepuanos, couManbHOrO NPOUCXOXAEHUS;
30aHW U CoOOpyXe- | — npaBuna oOKa3aHus MepBOM MOMOLM MpuU
HWUIA, NPUPOLOHBIX 1 TpaBMax U HEOTNOXHbIX COCTOSIHUAX, B TOM
coumanbHbIX siBNne- yncne B YCrOBUAX Ype3BblYalHbIX CUTYaLMN;
HWUi1) yMeTb:

YK-8.2 MaeHTuduumpyet — AHanusmnpoBaTb pakTopbl BpeaHOro BNUSA-
onacHble U BpeaHble HAS Ha JKM3HedEeATEeNbHOCTb JNIEMEHTOB
hakTopbl B pamKax cpenpbl 0buTaHus;

OCYLLEeCTBSAeMOMN — WpeHTnduumposaTb onacHble W BpenHble
OeATenbHOCTH; 3Ha- (hakTopbl B pamKax OCyLlecTBNsemMon aes-
€T OCHOBHbIE BO- TENbHOCTY;

npockl 6e3onacHo- — TIpaMOTHO [encTBoBaTb B uYpe3Bbl4aMHbIX
CTU Xn3HeaeaTenb- CUTyaUMUsAX MUPHOTO U BOEHHOTO BPEMEHM,
HOCTW; co3gaBaTb 6GesonacHble ycrnoBus peanusa-

YK-8.3 CobniogaeT un pasb- UMM NpodeCcCUOHaNbHON AEATENBHOCTY;
AICHAIET NpaBuna BnageTb (MMeTb HaBbIK(M)):
noBeAeHWs Npu — HaBblKOM MOEHTUUUMPOBATL OMacHble U
BO3HWKHOBEHUY BpeaHble pakTopbl B pamKax OCyllecTBnse-
Yype3BblYaNHbIX CU- MOV AeATeNbHOCTY;

Tyauuii NPUPOAHOro, | — HaBbIKOM BbLICTPO PasbACHATb W WUCMONHATL
TEXHOreHHOro, Co- npaeBuna nNoBedeHNsT MpU  BO3HWKHOBEHUM
umansHoro un uono- yYpesBblyalrHbIX CUTyauui;

ro-couunansbHoro — HaBbIKOM OKasaHus MNepBOW MOMOLLM Mpu




NPOVCXOXAEHWS;
yMeeT rpaMoTHO
JencrteoBaTthb B
ypesBblYalHbIX CU-
Tyauusix MMPHOTO 1
BOEHHOI0 BPEMEHM,
co3gaeaTtb 6e30-
nacHble ycrnosusi
peanusaunmn npo-

TpaBMax U HEOTMOXHbIX COCTOSIHUSAX, B TOM
yucne B yCNoBUSAX Ype3BblHarHbIX CUTYaUnii;

dreccrmoHanbHom
JeaTenbHoCcTy,
YK-8.4 [oTOB  npuHMMaTb
yyacTve B OKasaHuu
nepson NomoLLM nNpu
TpaBMax W HeoT-
MNOXHBIX  COCTOSAHU-
X, B TOM 4ucne B
YCNOBUSIX  4pe3Bbl-
YarHbIX CUTYaLNIA;
OlK- | CnocobeH nposo- | OlMNK-2.1 | PabotaeTr ¢ XuMu- | 3HaTb:
2 ante ¢ cobnoge- YecKMMMU  BELLEeCT- | - 0 HeobxoaumocTn obecnedeHns 3PPEKTUBHO-
HMEM HOPM TEXHMW- BaMu Cc cobniogeHun- | ro 6esonacHoro ynpaBneHns TEXHOrEHHbIMM
kKn GesonacHocTu €M HOPM TEexXHUKM | KOMNIeKkcamu, yTunmsaLmm CcyLecTBYOLMX OT-
XUMUYECKUN  3KC- BesonacHocTn X0[0B, NepeBefeHNe NPOMBbILLSIEHHOCTN Ha 6e3-
nepumeHt, BKMto- | OMNK-2.2 | Ucnonb3yeT cylle- | OTX0OHbIE BUAbLI MPON3BOACTBA,
Yyad CUHTe3, aHa- CTBylOLLME W paspa- | - BuObl ONACHOCTEN MPOMBILLMEHHBIX NPOU3-
nms, usyyeHue baTbiBaeT HOBble | BOACTB (COUManbHO-3KOHOMUYECKNE, TEXHOreH-
CTPYKTYpbI n MEeTOOUKM  Mony4ye- | Hble, 3KOMOrMYeckne, BOEHHbIE) U XUMWUYECKON
CBOWNCTB BELLECTB HUS U  XxapakTepu- | nabopaTopuu;
n MaTepuanos, CTUKM BeWecTB W | - (PU3MKO-XMMUYECKME N TOKCUKOMOrnyeckne xa-
ncenegoBaHue MaTepuanos ONnsa | paKkTepucTuki, 0bnactn n cnocobbl NPUMEHEHNS,
npoLeccoB C ux peLueHus 3agay | cNocobHOCTb nepemMelaTbCa B MPOCTPaAHCTBE,
yyactvem npodeccroHanbHoM | HaKkannueaTbCA W pa3naratbCs B GUONOrMYEecKmx
OeaTenbHOCTH opraHusamax n okpyxatoLlen cpefe u T.4. OCHOB-
OMNK-2.3 | MpoBoanT unccnego- | HblX NPOOYKTOB XUMUYECKOW TEXHOIOIMMU, B TOM
BaHUS CBOWCTB Be- | Y1cre ocobo onacHbIX BELLECTB U SHepropecyp-
lwectB M MaTepua- | COB;
MOB C WCMONb30Ba- | - 9KoOrormyeckue npobrembl MpousBoacTBa U
HMEM COBPEMEHHOrO | UCMOMb30BaHNS OCHOBHLIX MPOAYKTOB XUMUYe-
Hay4Horo oGopyﬂo- CKOW TEXHOMNormm u nyTn pelleHna 3SKornornye-
BaHMS CKMX Npobnem B opraHM3auum XMMUYECKUX Mpo-
W3BOACTB;
yMeTb:
- MUCNoNb30BaTb OCHOBHbIE METOAbl 3aLiMTbl OT
BO3OENCTBUSA OMacHbIX BeLWecTB (S00BUTHIX,
3KOMOrMyeckn onacHblx, NOXapo- U B3pblBOONac-
HbIX, PaANOaKTUBHbIX, KOPPO3UOHHO-AKTUBHbIX);
OMK-2.4 | MposoanT wccneno- | - YCTpaHATb NOCneaCcTBMS MPONMBOB U Npockina-

BaHWA CBOWCTB Be-
wects M martepua-
foB C uMcnonb3oBa-
HVeMm CepunHoro
Hay4Horo obopyno-
BaHMS

HUN XMMUYECKNX PEAKTMBOB;

- OKasblBaTb NEPBYI0 MEAMLIMHCKYIO NMOMOLLb Npu
OTpaBMNeHNAX XMMUYECKUMIY BELLLECTBAMM U T.M.
BnageTb:

- HaBblkamu Be3onacHon paboTbl B XMMWUYECKON
naboparopuu;

- HaBblkaMy paboTbl ¢ nabopaTopHbIM 060pYyaO-
BaHMEM W MPOBOAUTb 3IKCMEPUMEHTbI C cobnio-
AeHneM npaBun TexXHUku 6e3onacHocTu

12. O6bemM gUcuUUNuHbI B 3a4eTHbIX eanHMuax/vyac — 5/180.

dopma NPOMEXYTOHYHOM aTTECTALMM 3a4ET C OLIEHKOW, 3K3aMEH.




13. TpyaoeMkKocTb No BUAaM y4e6Hou paboTbl

TpynoemMkocTb
. Mo cemecTpam
Bupg yyebHor paboTbl Bcero
6 cemecTp 7 cemecTp
KoHTakTHas paborta 90 54 36
nekuuu 54 36 18
npakTuyeckue 36 18 18
B TOM yucrne:
nabopaTtopHble
KypcoBas pabota
CamocTtosTenbHasi paborta 54 18 36
MpomexyTouHas atTectauns (0515 IK3ameHa) 36 36
UToro: 180 72 108

13.1. CogepxaHue AUCLUUNIUHBI

n/n

HaunmeHoBaHwue pasgena
ONCUUNNUHBI

CopepxaHve pasgena aMcunnimHbl

Peanusauus
pasgena guc-
LUMNInNHbI C
NMOMOLLLbIO OH-
navH-kypca,
QYMK *

1. NNekuun

11

OO0uyme BOMpoCkl XMMnye-
CKOW TeXHOMornm

Ponb n macwtabbl NCNOnNb30BaHWA NPOLLECCOB B pas-
NYHBIX cdhepax MaTepuarnbHOro NponM3BoACTBa. TeH-
AEeHUUN pa3BuUTUA TexHocdepsbl 1 Bo3pacTarllee 3Ha-
YeHne npobnem obecneyeHns 6€30NacHOCTM XUMHYe-
CKUX NPOU3BOACTB U 3aLLMTbl OKpyXatoLen cpefbl.
Xumumyeckoe Npon3BOACTBO Kak crioxHas cuctema. Oc-
HOBHble aTanbl CO34aHNs XUMUKO-TEXHONOMMYECKNX
cucteM. CTpyKTypHas nepapxms TEXHONOrMYECKNX
CUCTEM: MOSEKYNSIPHbIE MPOLIECCHI - MaKPOKNMHETUKA -
annapaTbl - Npou3BoACTBa rnobanbHble NpoLecehbl
pas3BuUTMSA TEXHOCEPHI.

1.2

TepmoamMHamu4yeckune Kpu-
Tepum aphekTUBHOCTU TEX-
HONOMMYeCKUX CUCTEM

dyHoameHTanbHble KpuTepun apHEKTUBHOCTH UC-
Nonb30BaHWS CbIpbSA U 3HEPropecypcoB B XMMUKO-
TEeXHonornyeckmx npoueccax. iHterpansHble ypaBHe-
HWUst GanaHca MaTepuarnbHbIX NOTOKOB B TEXHOMOIrM4Ye-
ckux cuctemax. MIHTerpaneHble ypaBHeHust 6anaHca
NoToKoB 3Heprun. KoadduumeHT npeobpasoBaHus
3Hepruun. TepMmoanHaMmuyeckas LuKana kadyecTtsa Ten-
rnoBoW aHeprun. iHterpanbHoe ypaBHeHne GanaHca
SHTPOMNWU, POCT SHTPOMNUM B TEXHONOrMYECKOM NpoLec-
ce. JKceprusi Kak Mepa nNoTeHumnansHon paboTtocno-
COBHOCTU cucTeMbI. YpaBHeHMe BanaHca aKceprum.

13

MogenupoBaHue XMMUKo-
TEXHOSOTMYECKMX NpoLiec-
coB

MogenupoBaHune XMMUKO-TEXHOMOMMYECKUX NpoLiec-
coB. dnsnyeckoe U MaTemMaTyECKOE MOLENMPOBAHNE.
Teopusa nogobusi. Teopembl nogobus. Kputepum nogo-
6usi. KputepunanbHble ypaBHeHUs1. MpuHLMI n3omop-
dusma guddepeHumanbHbiX ypaBHEHUA. AHanorus.

1.4

PaBHoBecue 1 CKOpPOCTb
XUMUKO-TEXHOJIOTMHECKNX
npoueccos

PaBHOBecHe B XMMMNKO-TEXHOMOMMYECKOM MnpoLiecce.
KoHcTaHTa paBHOBecUS. 3aBUCMMOCTb KOHCTaHThI
paBHOBeCUS OT TeMnepaTypbl U AaBneHus. Pacyet
pPaBHOBECHOWN peakunoHHoOM cmecn. BrniaHue Ha pas-
HOBECHbIN BbIXOJ MOJIbHOrO COOTHOLLIEHUSI UCXOOHbIX
BELLECTB, NPOAYKTOB peakuun 1 COAEPKaHNST MHEPTHBIX
npumMmecen. PaBHoBecKe B reTeporeHHbIX npoueccax.

1.5

Makpockonuyeckas Teopusi
hM3NKO-XMMUYECKNX SIBE-
HWI - TeopeTuyeckas 6asa
XUMUYECKON TEXHOMNOrNn

lMoHATNe 0 MakpokuMHeTuke. BnusaHue TemnepaTtypebl,
OaBrieHnsi, KOHLEHTPpauun NCXOAHbIX peareHToB Ha
CKOPOCTb U CEeneKTMBHOCTb npouecca. Makpockonunye-
ckas Teopus (PU3NKO-XMMUYECKUX SBITEHN - TEOPEeTU-




yeckas 6asa xummnyeckom TexHonorum. OCHoBHoOe
YypaBHEHME nepeHoca cyocTaHumi. YpaBHeHns HaBbe-
CT1oKca, KOHBEKTUMBHOM AMAdY3UN 1 TEMOTHI.

1.6

OrnemMeHTbl MEXaHWUKM ra3oB
M XXnakocTen

OneMeHTbl MEXaHWKM ra3oB 1 XUAKOCTEN. Pexunmbl Te-

yeHus. Kputudeckoe uncno PenHonbaca. Xapakrepu-

CTuKa TypbyneHTHOro pexuma. TeveHnsi, obycnosneH-
Hble rpagMeHTamMm MIIOTHOCTM N NOBEPXHOCTHOMO HATS-
XeHus. mapoanHaMmyeckoe ConpoTUBIIEHNE U 3aBU-

CUMOCTb ero ot yncna PertHonbaca. Cnocobbl TpaHc-

NOPTUPOBKM ra3oB N XUAKOCTEN.

1.7

TennoBble npoLeccol

TennoBble NpoLEeCChl B XMMUYECKON TexHonoruu. Cno-
cobbl pacnpocTpaHeHns TENNOThI. Y paBHEHNS TEMMO-
nepeHoca. KoathbdumumeHT Tennootaayun u tennonepe-
Aayn. 3aBUCMMOCTb ero oT yucna PenHonbaca. MNpea-
CTaBIIEHME O CIIOXXEHWUN TEPMUYECKNX COMPOTUBIIEHNI U
NMMUTUPYIOLLEM conpoTuBneHun. Nytn niteHcnduka-
LK1 npoLeccoB TennoobmeHa 1 NoBbILLEHUS UX TEPMO-
AnHaMmmnyeckon adpeKTMBHOCTU. TexHonornyeckne
cnocobbl HarpeBaHUst U oxnaxaeHud. TennoHocuTenu
1 TennoobMeHHbIe annaparhbl.

1.8

MaccoobMeHHble npouecchbl

MaccoobmeHHble npouecchbl. OCHOBHbIE MPUHLMNMbI
MacCOOOMEHHBIX MPOLECCOB B CUCTEMAX ras-
XWOKOCTb, XXMOKOCTb-XXMAKOCTb, ra3-TBepaoe, Xua-
KOCTb-TBepAoe. PaBHOBECHbIE, KUHETUYECKUE U MEXa-
HUYeckne hakTopbl B OpraHn3aumm npoLeccoB MeX-
dasHoro maccobmeHa. Abcopbums. AHanorus ¢ Ten-
noobmeHom. KoadppumumeHTbl MaccooTaaum n macco-
nepenaun. KputepumaneHsle ypaBHeHus abcopbuun.
CpepncTtBa UHTEHCUMKaL MM NpoLeccoB MmaccobmeHa.
Abcopbepbl. Kputepun nocTpoeHnst onTuMarnbHbIX
COpOUMOHHO-AeCOPOUNOHHBIX LMKIOoB. Agcopbuus.
AsneHune dopmmnposaHmnsa poHTa copbummn. Pektudm-
kaumsi. MembpaHHasi TEXHONOormMsa pasgeneHms cmecu
BelecTB. PaBHOBECHbIE 1 KMHETUYECKME haKkTopsl,
onpegenstowme apPeKTMBHOCTL MEMOpPaHHOIo pas-
OeneHus.

1.9

Xumunyeckme peaktopsl

"eTeporeHHble KaTanuTU4eckue peaktopsbl. Anddysu-
OHHO-KMHETUYECKME PEXMMbI MPOTEKAHWUSI peakLmn B
NOpUCTON rpaHyrne Katanusartopa.

1.10

TunoBble XMMUKO-
TEXHOJ10rn4eckmne npoueccol

TexHonornyeckas cxema npomunsesoacTea

aMmmMmmaka. OcoBeHHOCTM TEXHOOMMYECKOTO pexnmMma n
COOTBETCTBYHOLLEE annapaTypHOe peLueHue. BanaHco-
Bbl€ ypaBHEHNA KOHBEPCUN MeTaHa BOAAHbIM NapoM.

111

KaTanutnyeckme n pouecchbl

N3meHeHne HabntogaemMoro KUHeTUYECKOro nopsaka
peakummn. dakTopsbl, onpegenstowime apPeKTMBHOCTb
MCNonbL30BaHUA MOBEPXHOCTU KaTanusartopa. AsneHve
MHOXECTBEHHOCTU CTaUMOHaPHbIX PEXUMOB Ha Mpu-
Mepe 3K30TepMMUYECKOM KaTannTUYEeCKOM peakumnu.

2. MpakTn4yeckne 3aHATUA

21

PaBHoBecKe 1 ckopocTb
XUMUKO-TEXHOIIOTMYECKNX
npoLeccos

PaBHOBECKHE B XMMMKO-TEXHONOMMYECKOM MNpoLiecce.
KoHcTaHTa paBHOBeCUS. 3aBMCMMOCTb KOHCTaHThI
paBHOBEeCUS! OT TeMnepaTypbl U AaBneHuns. PacueT
pPaBHOBECHOWN peakunoHHoOM cmecn. BrniaHue Ha pas-
HOBECHbI BbIXO, MOJTbHOMO COOTHOLLEHUS UCXOLHbIX
BELLECTB, NPOAYKTOB peakumn 1 CooepXaHns MHEPTHBIX
npuMecen. PaBHoBecue B reTeporeHHbIX NpoLeccax.

2.2

Makpockonuyeckas Teopusi
PU3NKO-XMMNYECKMX SIBIE-
HUIN

lMoHATHME O MakpokuHeTuke. BrnusHue Temnepatypsbl,
AaBMNeHNnsi, KOHLUEHTpauun WCXOOHbIX peareHToB Ha
CKOPOCTb U CerneKkTMBHOCTL npoLecca. Makpockonunye-
ckas Teopus MOU3NKO-XUMUYECKMX ABMEHUN - TeopeTu-
yeckas 6asa xumudeckon TexHomormn. OcCHOBHOE
ypaBHEHMe nepeHoca cybcTaHumn. YpaBHeHUs HaBbe-




CTokca, KOHBEKTUBHOM AU dY3UN 1 TEMNOThI.

2.3

Tennosble npoueccsl

TennoBble NpoLEecchl B XMMUYECKOWM TexHonorni. Cno-
CcoObl pacnpocTpaHeHust TeNfoThl. YpaBHEHMS Tenno-
nepeHoca. KoacpcuumeHT tennootaaum u tennonepe-
Aayn. 3aBMCMMOCTb ero oT dmucna PenHonbaca. lNpea-
CTaBMneHue O CMOXEHNN TEPMUYECKMX CONPOTUBMEHUI U
nMMuTUpYyoWwem conpotmeneHuu. MNMytn nHreHcndgumka-
LMN npoLieccoB TennoobmeHa 1 NOBbILLEHMS UX TEPMO-
OnHaMmmyeckon  3(PPEeKTUBHOCTU.  TexHomorndyeckue
crnocobbl HarpeBaHst N OXNaXAeHusl. TennoHOCUTENN
M TennIoobMeHHbIe annaparhl.

2.4

Xumunyeckme peaktopsbl

eTeporeHHble KaTanuTuyeckue peaktopbl. Juddysn-
OHHO-KMHETUYECKME PEXMMbI MPOTEKaHWUSI peakumn B
NOPUCTON rpaHyne Katanusartopa.

2.5

TunoBble XMMUKO-
TEXHOJ10rn4eckne npoueccol

TexHonorn4yeckas cxema npoun3soncTea

aMmmMmmaka. OCoOeHHOCTM TEXHOSOMMYECKOro pexnma n
COOTBETCTBYHOLLEE annapaTtypHOe peLlleHune. BanaHco-
Bbl€ ypaBHEHNA KOHBEPCUN MEeTaHa BOOAHbIM NapomMm.

2.6

KaTanutnyeckne n pouecchl

N3meHeHne HabnogaemMoro KNHeTUYECKOro nopsaka
peakummn. dakTopsbl, onpeaenstowme apHeKTMBHOCTb
NCNOMb30BaHNs NOBEPXHOCTU KaTanuaartopa. AsneHue
MHOXECTBEHHOCTW CTaLMOHAPHbIX PEXUMOB Ha Npu-
Mepe 9K30TEPMMNYECKON KaTanuTUYECKOW peakuuu.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTWi (Yacos)
Ne HanmeHoBaHue Tembl
MpakTnye- JlaBopaTtop- CamocTosaTensHas
n/n (pasgena) aucumnnmHbl Jlekummn Bcero
ckue Hble paboTta

1.1 | OGwme BOMNPOCHI  XMMUYECKOWN > 0 0 > 4
TEXHONOrnm

1.2 | TepmoguHammyeckme  Kputepuu
3(PPEKTUBHOCTN TEXHONOMMYECKNX 6 0 0 8 16
cucTem

1.3 | MogenvpoBaHue XUMUKO- 8 0 0 4 12
TEXHONOMMYECKMX NPOLIECCOB

1.4 | PaBHOBECNE N CKOPOCTb XUMMWKO- 4 4 0 4 12
TEXHONOMMYECKMX NPOLLEeCCoB

1.5 | Makpockonuyeckasa Teopust pusn-
KO-XMMU4ECKNX ABMEHWIA - Teope- 6 6 0 6 18
Tuyeckass 6asa XMMMUYECKOM Tex-
Honornm

1.6 3ﬂeMeHTI3J MEXaHUKN rasoB W 6 0 0 6 12
XnOKocTen

1.7 | Tennosble npouecchl 6 8 0 6 20

1.8 | MaccoobMeHHbIe npouecchl 6 0 0 6 12

1.9 | Xumu4eckme peaktopbl 4 6 0 4 14

1.10| Tunosble XMMMKO- > 6 0 4 10
TEXHONOrMYyeckne nNpoLecchbl

1.11] Katanutnyeckue npoueccsl 4 6 0 4 14
Wtoro: 54 36 54 144

14. MeTogu4yeckne ykasaHus Ans o6y4arowwmxcsi o 0OCBOEHUIO AUCLUNIIUHbI

B yuebHOM npouecce ncnonbayoTca cnegyowme dopMbl paboTbl:

npoBeaeHNE NEKUMN,
npoBegeHne nabopaTopHbIX pabor,
3aHATUSA B MHTEPaAKTUBHON chopMe (ancKyccum),

BHeayauTOpHasi caMocTosiTeNbHas paboTa CTy4EeHTOB.

OpraHusaumoHHas CTpyKTypa NEeKLMOHHOIO 3aHATUSA:
1. dopmynupoBKa TeMbl, Lienen 3aHATUS, NOCTaHOBKa NPo6rieMHOro Bonpoca.




2. PasbAcHeHne BONPOCOB TEOPETUYECKOIO N NPAKTUYECKOrO NiaHa Ans peLleHns noctaBnex-
HOM NpobGnembl.
. PaccmoTtpeHune nyTten pewenna npobnemHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
. 3akntoveHne, GopMynnMpoBKa BbIBOAOB.
. DopmynumpoBka 3agaHnsa 4ns caMoCToATeNbHON oMaluHen paboTbl. O3By4MBaHUE TEMBbI
crnefyroLwero 3aHATUS.
OpraHu3aumoHHasa CTPyKTypa NPaKTUYeCKoro 3aHATUS:
. dopmynupoBKka uUernen 3aHATUS M OTBETbl Ha BOMPOCHI CTYAEHTOB.
2. O3HakomMneHne ¢ TeopeTMYECKON OCHOBOM paboTbl, OCHOBHBIMW NMPpYEMaMmn U TEXHUKOWN
Bes3onacHocTn Npu paboTe ¢ Ucnonb3yemMbiMn Npubopammn n peakTmBamu.
3. BbinonHeHne akcnepumMeHTanbHoOn Yactu paboThbl.
4. ObpaboTka aKCneprMeHTanbHbIX pe3ynbTaToB 1 NpefocTaBneHne nx Ans npeasaputenbHoOn
NpoBEpPKN NpenoaaBaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCS C LENblO BbISIBIIEHUS] YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CMOCOOHOCTN AaTb NPaBUNbHYIO TPAKTOBKY pe3ynbTatam, nony-
YEHHbIM MpK BbINOSTHEHMM paboThl. 3almTa paboThl 3aknvaeTca B opopmneHun pabor, ycT-
Hown Gecepe npenogaBaTens Co CTYAEHTOM MO NOJSTyYeHHbIM B paboTe pesdynbTaTaM U OCHOB-
HbIM TEOPETUYECKUM MOHATUAM N0 TeMe paboThbl.

TeKylWMA KOHTPOSb MPOBOAMTCS NyTEM MNPOBEPKM BbIMNOMHEHMS OOMALUHEro 3adaHus,
BXOZHOIO KOHTPONS (B BMAE KOHTPOSIbHON paboThl).

KoHTponb OCBOEHUSI TeopeTU4ecKoro marepuana npoBOAUTCA NOCMe NPOCyLUMBaHUSA
CTyAeHTaMUn NEeKUMOHHOro matepuana no Kaxaon Teme B BUAE KOMNMOKBMYMA W BbINOSIHEHUS
AOMaLUHNX 3adaHui. BbinonHeHne gomallHMX 3adaHui KOHTpoNupyeT nektop. ExeHeaenbHo
CTYOEHTbI MMEIOT BO3MOXHOCTb BbIACHATbL BCE BONPOCHI, OCBOEHNE KOTOPbIX Bbl3blBAET TPYAHO-
CTM1, Ha KOHCYNbTauusaX C NEKTOPOM B CneumarnbHO OTBEAEHHbIE ANS 3TOr0 KOHTaKTHbIE Yachbl.

o b~ w
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15. Nepe4yeHb OCHOBHOMW U AONOJIHUTENIbLHON NUTEpPaTypbl, peCypcoB UHTEPHET, Heob6Xxo-
AUMbIX OANnA oCBOeHUsaA AoucumnniinHbI

a) OCHOBHas nuTeparypa:

Ne n/n McTouHMK

OB Kypc NpPoLECCOB K annapaToB XMMUYECKON TexHornoruu: B 2 kH./noa pea. B.I'. AnHwTen-
Ha. - M. : ®usmatkHura : Jloroc, 2006.- KH.1. —881c; KH.2. —1757c.

XVMMMKO-TEXHOMOrMYeckne nNpoLeccol : y4ebHMK 1 NpakTUKyM Ans akagemuyeckoro bakanaspua-
2 Ta / 10. A. Komuccapos, M. b. Mnebos, J1. C. lopgees, [. . BeHt. — 2-e n3g., ncnp. n gon. — M.
: M3paTtenbcTtBo KOpanT, 2018. — 359 c.

TeopeTnyeckme ocHOBbI Xumudeckon TexHonorun. / Mockenyes HO.A., puropuyes A.K., MNMaenos

1

3 0.C. Yu4. nocobue, 3-e n3g., crep.M. «JlaHby», 2018 T.

4 BapaHos . A. lNpoueccol 1 annapaTbl XMMUYECKON TexHonoruun: YyebHoe nocobue / 1. A. bapa-
HoB. — 2-e u3g. M. «JlaHby», 2018 r.

5 Boukapes B. B. OnTumusauusa XMMmnko-TEXHOMOMMYECKUX NPOLLECCOB : y4ebHoe nocobue ons 6a-
kanaespuaTa n maructpatypsl / B. B. boykapes. — M. : Misgatenscteo KOpant, 2018. — 263 c.

6 O6was xummnyeckas TexHonorusa. MetTogonorms NpoekTMpoBaHNS XUMUKO-TEXHOSIOMMYECKMX NPo-
ueccos./ nog.pen. X.9. Xapnamnugu. — CI16.: «JlaHb», 2013. — 448 c.

7 Kytenos_A.M. O6wwasn xumudeckasi TexHonorusa / A.M. Kytenos, T.WN. BoHgapesa, M.I". BepeHrap-

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

6) JononHWUTenNbHas NuTepaTypa:

Ne n/n McTouHnK

8 O6Lwasn xumudeckasi TexHonorusi: B 2 4. / [U.IN. MyxneHoB u gp.] ; nog pea. U.IN. MyxneHosa .—
M. : AnbsiHc, 2009-.

9 AbanoHuH B.E. OcHoBbl xummnyecknx npounssoacts / b.E. AbanoHuH, .M. KysHeuoBa, X.9. Xapnamnuam /
- M.: «Xumusar», 2001. — 472 c.

10 ObitHepckni FO.U. Tpouecckl n annapatbl xummnyeckon TexHonornm / KO.W. OpiTHepckui. - M.:
Xnmumsa, 1995.-T.1.-400c¢; T.2.-383c.

11 O6wasn xummyeckasi TexHonorus / nog pea A.l. AmenunHa — M. «Xumunsy», 1977. — 400 c.
TexHonornyeckme n TepMoaMHaMmyeckne ocobeHHOCTM MPOM3BOACTBA amMMuaka. METOA. yKa-

12 3aHVa Ons CTyAeHToB 4 Kypca OHEBH. oTaeneHus xuMm. dak./ cocT.: B.A. Ky3sHeuoB. -BopoHex :
BIy, 2004. - 35c.



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

CadoHoB M.C. Kputepun TepmoamHaMmn4eckoro CoBepLleHcTBa TexHonorndeckmx cnctem/M.C.
CacpoHos. - M. : MI'Y, 1998. - 73c.

14 KysHeuos J1.[1. CuHTes ammuaka / J1.[. KysHeuos. - M.: Xumus, 1982. - 254c.

JlebepeB H.H. Xvmunsa n TexHonormss OCHOBHOrO OpraHMyecKkoro n HedTEXMMUYECKOTO CUHTe3a /

13

15 H.H. NleGeges. - M.: Xumus, 1988. - 738c.

OcHoBbl TexHonorum nepepabotku nnactmacc/nog ped. B.H. Kynesnesa, B.K. N'ycesa. - M. : Xu-
16

mMus, 1995.-367c.
17 BonbdkoBny C.N. Obwan xumudeckast TexHonorusi: B 2 kH./C.. BonbdkoBuy. - M.: Xumus.-

T.1-1952.-989c; T.2. -1959. -806c¢.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduLManbHble pecypchbl MUHTEPHET)*:

Ne n/n Pecypc
12 "YHunBepcuteTckaa 6ubnuoteka online", http://biblioclub.ru/
13 ONeKkTpoHHO-6mbnuoTeyHas cuctema "KoHeynbTaHT ctygeHTa”, http://www.studmedlib.ru
14 https://www.lib.vsu.ru - 3oHanbHasa Hay4Has 6ubnunoteka BIY.
http://www.en.edu.ru/ - EcTecTBEHHO-Hay4HbI 0BpasoBaTenbHbIN NopTan - SABMASETCS COCTaB-
15 HOW YacTblo heaepanbHoro noptana "Poccuiickoe obpasoBaHue”. CoaepXnt pecypchbl U CCbisi-

KM Ha pecypcbl N0 €CTECTBEHHO-HAYYHbIM AncUMNAnHaM (pursunka, xumus 1 ruonorus).
http://window.edu.ru/ - nHdpopmaumnoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTenb-
HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHas anektpoHHast 6ubnuoteka eLIBRARY.RU - kpynHenwmi poc-
CUNCKNA MHPOPMALMOHHBIM NopTan B 06nacTty Hayku, TEXHOMNOrMu, MeanuuHbl 1 obpasoBaHus,
17 cogepxawmm pecdepaTbl 1 NOMHbIE TEKCThI Gonee 12 MMH. HayYHbIX cTaten n nybnukauumn. Ha
nnatcgpopme eLIBRARY.RU pgocTynHbl anekTpoHHble Bepcun 6onee 1400 poOCCUMCKUX HayYHO-
TEXHUYECKNX XKypHarnoB, B ToM yncne 6onee 500 xypHanoB B OTKPbITOM JOCTYnNeE.

16

16. NMepe4yeHb y4eOHO-MeTOANYECKOro obecnevyeHnsa ANs CaMOCTOATENbHOU paboThbl

Ne n/n McTOoYHUK
TexHonornyeckne n TepMoaMHaMM4eckue 0COOEHHOCTM NPOM3BOACTBA amMuaka. MeTod. yka-
1 3aHUSA Ons CTyOeHTOB 4 Kypca OHEBH. OTAeneHust XxuMm. dak./ cocT.: B.A. KyaHeuUoB. -BopoHex :

BI'Y, 2004. - 35c.
MpakTnkym no obLiern xummnyeckon TexHonornm / BopoHex. roc. yH-T ; cocT.: 1.0. Kywes, B.A.
KysHeuoB, C.A. LLlecTtakoB .— QneKTPOH. TEKCTOBbIE AaH. — BopoHex : M3gaTenbckuii Aom

2 By, 2017.— CeoboaHbin AocTyn U3 nHTpacet BIy .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf>
3 MHcTpyKumsa no TexHuke 6e3onacHocTy npy pabote B nabopaTtopumn ¢ NPUMEHEHNEM XUMUYECKUX

BewecTB. BopoHex : BI'Y, 2002 — 33 c.

17. Obpa3soBaTenbHbleé TeXHOMOIMKU, UCNOoNb3yeMbie NPy peanusauum y4ebHon gaucumn-
JNINHBI, BKNOYasa AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorun (JOT), anekTpoHHoe
ob6y4eHue (30), cmewaHHoOe o6y4eHue:

Mpu peanuaauun ANCUMNINHBI UCNOMB3YOTCA Knaccuyeckme obpasoBaTesibHble TEXHOMO-
rn 6e3 3amMeHbl ayauTOPHbIX 3aHATUIA (Nekumii n nadopatopHbix 3aHATUN) HA [JOT. OCHOBHbIE
TUNbI NIEKUMA — BBOAHbIE NEKUUn (B Hayane nayvyeHus QucumnimHbl) 1 MIHPOPMAaLMOHHbIE NeK-
UMM c Bu3yanusaumen (MynbTumeguirHble npeseHtauun). NpoBegeHne TeKyWnx atTectaumm u
NPOMEXYTOYHbIX aTTecTaumm ocylwecTenseTca B popme ycTHoro cobeceposanmsa no KMM. Ca-
MocTosiTenbHaa paboTta No BceM pasgenam npegnonaraeT BbINOAHEHWE 06s3aTenbHbIX NMUCh-
MEHHbIX JOMAaLLUHUX 3a4aHuWMNA.

Mpu peanusaunn y4ebHON ANCUMNIIUHBI UCMOMB3YIOTCHA 3NIEMEHTbl ANIEKTPOHHOIO obyye-
HUA W pasnuyHble OUCTaHUMOHHbIE 0bpa3oBaTesbHble TEXHONOMK, No3Bonsowme obecneyu-
BaTb OMNOCPenoBaHHOE B3aMMOLEWCTBME (Ha pacCcTosiHMM) npenogasaTenen n obyyaromxcs,
BKMNOYAA MHCTPYMEHTbl  3fIEKTPOHHOM  MHGOpMaunoHHO-obpasoBatensHon cpegbl BlY
«ONEKTPOHHBbIN yHUBepcuTeT BIry» (https://edu.vsu.ru) n/mnn “‘MOOK Bry”
(https://mooc.vsu.ru), nposegeHve BeOMHApPOB, BUOEOKOHMEPEHUMN (B TOM 4uUcne C
npumeHeHnem cepsucos Zoom, Discord v gp.), B3aMmogencrtesme B couceTs,
nocpencTBOM 3NIEKTPOHHOM NOYTbl, MECCEHKEPOB.



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

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

CoNoOA~LWNE

Hoytbyk

MynbTrMeaunHbIA NPOEKTOP

OKpaH

Pedpaktometp NPD-454 B2M

YcTaHoBKa ¢ Hacagkon [uHa-Crapka.

Mpnbop anst paboTbl C naTeKCOM.

YcTaHoBKa onpefeneH1s TeMmnepartypbl BCMbILLKK.
TutpoBanbHas yCcTaHOBKa.

Becbl aHanutnyeckue.

. Becbl TEXHO-xMMHU4eckme.

. MoaynbHbIV cnekTpomMeTp AUHAMUYECKOro U cTaTU4eckoro paccesiHusa cseta Photocor-Complex.
. KomnbtoTtep.

. Typbugumertp.

. YNbTpa3sBykoBOW gucnepraTop.
. BogocTpyiHble Hacochl.

. Wkady cylwmnbHbIn

. lLkady BakyyMHbIN.

. ®otomeTp KOK-3 «30M3»

. Annapatbl CokcneTa.

. TepmocTarhl.

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.LleVI n npome)KyTquoﬁ aTtrecTtauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLmMMncst ydeGHOro MaTepuana onpeaensieTcs co-

AepxaHnem cnegyrowmnx pasgenos ANCUUNINHDbIL

HaunmeHoBaHuve pasge- ]
rll\;gn na .ElI/ICLl.I/IFI;I'IHV;HbI (moay- Tgl-?ll\l,nl/lnﬂe(l/l) MHHMKiL?\fI_(IZQei%CJxmeH”ﬂ OueHouyHble cpeacTBa
YK-8.1, YK-8.2, YK-8.3, YK- TecToBble 3afaHust
1. | Obuwe BOMPOCH! XMMI- yK'z_g 8.4, OlNK-2.1, OrK-2.2, Na6opaTopHble paboTbl
YecKoW TeXHOMOorMn OriK-2 MK-2.3. OMK-2.4
TepmoanHamuyeckue JlabopatopHble paboThbl
2 Kputepum acheKTNBHO- OrliK-2 OrlK-2.1, OlK-2.2, OrK- [omalHue 3agaHus
' CTN TEXHOMNOIMYECKUX 2.3,0lK-2.4 Konnoksuym
CUCTEM
MopgenvpoBaHve xnmu- TecToBbIE 33aaHMsA
3. KO-TEXHOMNOIMYECKMX OnK-2 OHK'22'13’ C())rllllf<2224 OfIK- Na6opatopHble paboTsl
npoLieccos - '
PaBHOBecKe 1 ckopocTb OMK-2.1. OMK-2.2. OfK- TecToBbIE 334aHMSA
4 XUMUKO- OMK-2 23 OI'IK-2.4’ [JomaluHne 3agaHus
- TEXHOMOrMYeCcKMX Npo- e ' [MpakTUKOOpMEeHTUPOBaHHbIE
Lueccos 3agaHus
Makpockonunyeckas Teo-
pyst PUBNKO-XUMUYECKNX OMK-2 OMK-2.1. OMK-2.2. OMNK- TecToBbIE 334aHMS
5. SIBNEHUN - TeopeTnye- 2 3 OHK-é 4 JlTabopaTopHbie paboTbl
ckast 6a3a XMMN4YeCcKom o '
TEXHOJI0rMK
TecToBble 3apaHuA
OnemMeHTbl MexaHUKu OriK-2 OriK-2.1, OriK-2.2, OriK-
6. rasoB M XNOKOCTEWN 2.3, 0lK-2.4 NaGopatopHeie pabothl
OriK-2.1, OMnK-2.2, Ork-
7. Tennosble npoLeccol OrliK-2 2.3, OlK-2.4 JlabopaTopHble paboThl,
KOJITOKBUYM
8 MaccoobMeHHble npo- OriK-2 OriK-2.1, OrkK-2.2, OriK- n?%%ﬁi;i?::‘:ﬂgiggml
' Liecchbl 2.3,0l1K-2.4
JomaliHne 3agaHus
9 X OrK-2 OnK-2.1, OriK-2.2, OriK-2.3 JlabopaTopHble paboThl,
. UMUYECKMNE peakTopbl TecToBbIe 3a0aHNS
Tunosble XMMUKO- VK-8 YK-8.1, YK-8.2, YK-8.3, YK- JTabopaTopHbie paboTbl
10. | TexHonoruyeckue npo- onk-2 8.4, OrK-2.1, OlK-2.2, TecToBble 3a0aHUs
LleCChbl MK-2.3, OriK-2.4 JlomaluHWe 3aaaHus




HanmeHoBaHue pasge-
Ne ) Komne- WugukaTtop(bl) JOCTUXKEHUS
nn | na ,qmcumnﬁﬂv;Hu (mopy TeHus(n) koMNeTeHLMM OueHouHble cpeacTBa
OfK-2.1, OK-2.2, OMNK- Na6opaTopHble paboTsi
KaTanutnyeckne npo- OrK-2 2.3, 0MNK-2.4 paTop P
11. 6CChl TecToBble 3agaHnA
H [omaluHne 3agaHus
MpomexyTouHasa aTTecTauns MepeyeHb BONpoOCOB
dopma KOHTPOIsi — 3a4eT C OLIEHKOW, 3K3aMeH

20. TunoBble OLEHO4YHbIE CpeaAcTBa U MeToAMYeCcKMe maTepuanbl, onpeaensowme npo-
ueaypbl OLleHUBaHUA

OueHka 3HaHWUi, YMEHU U HaBbIKOB, XapakTepuaylowas atansl OpMUPOBAHNA KOMNETEH-
UMM B pamKax U3yvyeHust ANCLUMNIIMHBI OCYLLECTBSETCA B X04€e TEKYLLEN U NPOMEXYTOYHOM aT-
TecTtauun.

Tekyllas aTTectauma NpoBOAMUTCA B COOTBETCTBMM C [lonoxeHnem O Tekyllen attectaumm
obyyvarLmxcs No nporpammMam Bbicllero obpasoBaHmMs BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuteTa. Tekywaa aTTectaums nNpoBoaAMTCA B popme: YCTHOro onpoca (MHAMBUAYaNbHbIN
onpoc); nabopaTtopHbie paboTbl; OLEHKN pe3dyribTaToB NPaKTUYECKON OEATENBHOCTH.

MpomexyTovHasi aTTectauma NPoOBOAUTCA B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOY-
HOW aTTecTauun obyyaroLmMxca No NnporpamMmmam BbicLlero obpasoBaHus.

KOHTpONbHO-n3mMepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTalMm BKMAYalT B cebs
TeopeTu4eckne BOMpPOChI, NO3BONSAIOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA U NpakTnye-
ckoe 3ajaHue, No3BorsLee OLeHUTb CTeneHb COOPMUPOBAHHOCTU YMEHWI 1 HaBbIKOB.

[Mpn oueHnBaHMM NCNONb3YIOTCA Ka4eCTBEHHbIE LIKarbl OLeHOK. Kputepun oueHMBaHusa npuse-
aeHbl B . 20.2.

20.1. TeKyLWMN KOHTPOJb yCNeBaemMocTun
KOHTpOsb ycneBaeMocTh Mo UCUUNIINHE OCYLWECTBASAETCS C MOMOLLbIO CReayoLmMX OLEeHOYHbIX
cpencTB: NPAaKTUKOOPUEHTUPOBAHHbIE 3alaHUA, na6opaToprle paGOTbI, TeCTOBble 3aaHunA.

[MepeyveHb NabopatopHbIX paborT:
1) OnpepgeneHune caxapa B KopHennogax n pykTax MeTogoM aKCTpaKumu.
2) AHanns HedTENpPOayKTOB.
3) AHann3 CUHTETUYECKNX NTaTEKCOB.
4) OnpepgeneHune cepbl B MeTaNnax u yrne.
5) KuHeTuka reTeporeHHoOmn peakumm oKucneHus cynbuta HaTpus
6) PeakTopbl B pexunmax ngeanbHOro CMeLeHNst 1 ngearnbHOro BbITECHEHUS.
7) OkncneHvne gnokcmaa cepbl (MPOLECCHl U peakTopbl).

JlTabopatopHble paboTbl BbINOMHATCA HA 3aHATUM B TEYEHNE 2 aKkaAeMUYeCcKMxX YacoB. 3a 3ToT
nepuoa CTyAeHT AOIMKEH, 03HAKOMUBLUMCH C MOPSAKOM BbIMOMIHEHMS 3a4aHNs, NPy MOMOLLM Npenojasa-
Tena u nabopaHTa BbIMOMHUTL MPaKTUYECKYD YacTb paboTbl, NPeACTaBUTb MOMyYEHHble pe3ynbTaThl
npenoaaBaTtesto U, eCNv NO3BONSIET BPEMSI, MPUCTYNUTb K 0hOpMIeHUto paboTbl 1 POpPMYNMPOBKE Bbl-
BogoB. Criegytouwiee nabopaTtopHoe 3aHATUE CTYOEHT HaYMHAEeT ¢ npeacraBneHns opopmreHHon pabo-
Tbl, OTYMTBIBAETCA NO paboTe M nony4aeT cneayLee NpakTU4eckoe 3agaHue.

Bonpocbl Anst goMalwHero 3agaHvs opMynvpyeT NEKTOp Ha JEeKUMOHHOM 3aHATMu. Ha cne-
OYIOLEM NEKLUMOHHOM 3aHATUN CTYAEHTbl NPeACTaBNSAT pelleHne AoOMalLHero 3agaHus, 3aHsaTue Ha-
YMHaETCs C OOCYXKAEHNSI BAPUAHTOB PELLEHNS.

Konnoksnymbl npoBogaTcs Ha nabopaTopHOM 3aHATMM, O YeM npenofaBaTenb 3apaHee coob-
Lwaet oby4yarowmmesi. TeMbl, MO KOTOPLIM MPOBOAATCA KOMTOKBMYMbI, U MporpamMma K HUM npeacraBrne-
Ha B COOTBETCTBYHLLUNX METOOANYECKMX YKa3aHUsIX, PEKOMEHAOBAHHbIX CTyAeHTaMm. o cornacoBaHuio ¢
obyyatoLLMMNCA KOMNMOKBUYM U 3a4eT MOXET NpoBoANTbLCS B hopMe yCTHom Beceabl unm dopme TecTu-
pOBaHUSA MO OCHOBHbLIM pa3gerniaM Kypca. OK3aMeH NPOBOAMTCS TONbKO B YCTHOM hopme.



20.2 NMpomexyToyHaa aTrectauus

MpomexyToyHasa atrectaums No AUCUUMIMHE OCYLLECTBMASETCSA C NOMOLLBIO CreaylLWnx oLeHoY-
HbIX cpeacTB: cobecegoBaHmne Mo aKk3amMeHauMoHHbIM BuneTtam (no GuneTtam k 3aveTy).

Bonpochk! K 9k3aMeHy, 3a4eTy

1.
2.
3

S

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31
32

Teopusa nogobus. OcHoBHbIE KpUTEPUKN Nogodus. KputepmanbHble ypaBHEHMS.
TexHONorn4yecknn pexknm Kak OCHoBa Kraccudukaumm npoLeccos.
dyHaoameHTanbHble KpUTepnn aMEKTUBHOCTN XUMUYECKMX MPOU3BOACTB, OCHOBAHHbIE HA UHTe-
rpanbHbIX ypaBHEHMAX GanaHca NOTOKOB BELLECTBa.
Tennosble npouecchl. MexaHM3Mbl nepeHoca TennoTol.
Pexxumbl TedeHns xuagkoctu. Kputnyeckoe yncno PenHonbaca.
lMoHATMe 0 KoadhbdMUMEeHTE rMaAPOANHAMMUYECKOrO COMPOTUBIIEHUS U ero 3aBUCUMOCTb OT Yucna
PenHonbaca.
KoHcTaHTa paBHOBecus. PacyeT cocTaBa paBHOBECHOW peakLMOHHOW CMECH.
Abcopbuus. MNneHo4vyHas moaerns.
MapoBo3ayLHas KOHBEpPCUst NPUPOAHOro rasa. Pr3nKo-xmMmmyeckne ocobeHHOCTM npouecca.
. KoHcTaHTa paBHOBecus. BrnivsiHne TemnepaTtypbl U AaBfieHNsa Ha KOHCTaHTY paBHOBECKS.
. TexHonornyeckasi cxema npom3BoacTBa a3oToBOOOPOAHOM CMECH.
. BnuaHwne Ha paBHOBECHbLIN BbIXO MOSIbHOrO COOTHOLLEHUSI UCXOLHbIX BELECTB, COAepXKaHUA
NPOAYKTOB peakumn n npumMecen MHEPTHbIX KOMMNOHEHTOB.
TennoHocuTeNn, NX cpaBHUTENBbHAs XapakTepucTumka.
KonoHHa cnHTe3a ammuaka. MNpuHumn 4encTeus n 0CO6EHHOCTU perynnmpoBaHmsa TemnepaTypHo-
ro pexuma.
MaccooTtaada. KoadhdmumeHT maccooTaaum n ero 3aBMCMMOCTb OT Yncna PenHonbaca.
TexHonornyeckasi cxema npov3BoACTBa a30TOBOJOPOLHOM CMECH.
OcHoBHbIE TEXHONOrMYeCcKne NOHATUS. [pon3BoaUTENbHOCTb, MOLHOCTL, UHTEHCUBHOCTb.
Tennosble npouecchl. MexaHM3Mbl NnepeHoca TenoThI.
Tennonepegayva. KoacdbpuumneHTt Tennonepeaayn. Cnocobbl MHTEHCHMdUKaL MK NpoLiecca.
MapoBo3ayLLHasn KOHBEPCUSI NPUPOAHOro rasa. Pr3nKo-xmMMmmyeckne ocobeHHOCTM npoLecca.
MaccoobmeHHble npouecchl. Bugbl nepeHoca maccbl. MonekynsipHast anddysus.
AbGcopbuuns, pexxum MeasieHHON peakuuu.
AbGcopbuuns, pexxmm MrHOBEHHOW peakLuu.
[MoHATNE O MUKPO- U MAKPOKMHETUKE.
MpAMbI€ NCTOYHUKKN TEMSOBOW SHEPTUMN.
TexHONorn4yecknin pexmnm Kak 0CHoBa Knaccudukaumm npoLeccoB.
BrnvsiHue TemnepaTtypbl Ha CKOPOCTb peakumn 1 cTeneHb nNpeBpaLleHus.
BnusHne gaBneHnsa Ha CKOPOCTb peakunm 1 CTeneHb NpeBpaLLeHus.
Xnmuyeckoe NponsBOACTBO KaK CRoXHasa cucTema.
Mogenu xumMmyeckux npon3BOLCTB.
. AHanorosoe mogennpoBaHue.
. OcHOBHOE ypaBHeHMe Tennonepeaayun.

- NpoeKTMpoBaHMe npouecca (NPoekTHoe 3adaHue, NOsiCHUTENbHas 3anucka, TEXHOMOMm-
yeckas cxema, paboume yeptexmn). TexHndeckasa gokymeHtaums (FTOCTel, TY, ISO, ASTM,
TEXHUYECKUIN pernameHT, TEXHOSTOrMYECKUN pernamMmeHT).
Mo okoH4aHWK VII cemecTpa no Kypcy «XMMuyeckas TEXHOMOrMs» NpoBOAUTCS NPOMEXYTOYHadA
aTTectauus B dpopMe ak3ameHa. K aksaameHy obyyatomecs nonyyaroT nepedeHb BONpocos, 13

KOTOp

bix cpopmupytotcs KMM no npeamety. lNpuxoas Ha ak3ameH, oOyyaloMNCs AOSMKEeH

UMeTb Npu cebe 3a4eTHY0 KHWKKY U TeTpadb ¢ nabopaTopHbiM nNpakTukymom. Oby4vatowmnmncs
BblbpaeT KMM n rotoBuTCs K OTBETY. Bpemsa Ha noAroToBKy pernaMmeHTMpoBaHo MonoxeHnem
O NPOMEXYTOYHOM aTTecTaumm obyyarLmxcs no nporpaMmmMam BbicLIEro obpas3oBaHumS.

[nsa oueHnBaHMs pesynbTaToB OOy4eHUs Ha 3a4eTe UCMOMb3YTCA CrieayoLlne nokasaTenu:
1) 3HaHMe y4yebHOro martepvana v BnageHue NOHATUWHBIM annapaToM Hayku O MPOU3BOACT-
BEHHbIX npoLeccax;

2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHune nnnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;



4) yMeHUE NPUMEHATb TEOPETMUYECKME 3HAHMS, pellaTb NpakTUYeckne 3agayu;
5) BnageHne cnocobamu cnHTe3a nekapcTBEHHbIX BELLECTB U METOAAMM UX UCCIIEA0BaHUS;

[nsa oueHmBaHusa pe3ynbTaTtoB 00y4eHUsA Ha 3a4veTe UCMONb3YTCs cneayowme nokasatenn (3YHebl
n3 19.1):
1) 3HaHMe OCHOBHbIE 3aKOHOMEPHOCTU XMMNYECKON TEXHOMOMMU KaK HayKu;
2) 3HaHMe oCcoBEeHHOCTEN aKCnyaTauumn yCTaHOBOK M annapartypbl, UCMOMb3yeMON Ha XMMUYECKUX NpPo-
N3BOACTBAX;
3) 3HaHue Npobnem n NepcnekTuB pasBUTUSE XMMUYECKNX NPON3BOACTB;
4) ymeHue onpenenaTb OnTUMarnbHble YCoBMSA NPOBEAEHNS TEXHONTOMMYECKUX NPOLLECCOB.
5) yMeHne packpbiTb B3aMMOCBA3N MEXAY Pa3BUTUEM XMMUYECKOWN HAayKN U XUMUYECKOW TEXHOMOIH;
6) yMeHune ycTaHaBnmBaTb CBSA3b MEXAY 3HaHUAMW OCHOB XMMUU U OU3NKM U oBnacTtamMu npuMeHeHus
3TUX 3HAHWUN;
5) BnageHne NOHATUMHBIM annapaTtoM AaHHOW obnactu Hayku (TEOpeTUYECKMMM OCHOBaAMWU OUCLMNIINU-
Hbl), CMOCOBHOCTb MNNIOCTPUPOBaTb OTBET NpMMepamMu, aktamu, AaHHbIMU Hay4HbIX UCCredoBaHWUN,
NPUMEHSATb TeopeTUYeCcKne 3HaHUsA Ans peLleHnst NPakTUYeCcKMxX 3agau.

[lns oueHVBaHWs pe3ynbTaToB 0OyYeHMs Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, He 3a4TEHO.
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LKasbl OLleHMBaHUSI pe3ynbTaTtoB 00y4YeHusl.

YpoBeHb chop-
KpnTepun oueHnBaHMa KOMNeTEHUUN MUPOBAHHOCTU LWkana oue-
KOMMEeTEHLMI HOK

Ob6y4aowuncsa BnageeT NOHATUMIAHBIM annapaToMm gaHHOW obnactu [NoBbILLEHHbIN 3a4TeHo
Haykn (TEopeTMYecKMMM OCHOBaMM AMCLMMNINHBI), CNOCOGEH wun- YPOBEHb
nocTpupoBaTb OTBET npumepamu, aktamu, OaHHbIMU HaydHbiX | Ba3oBbifi ypoBEHb
nuccnenoBaHun, NPUMEHATb TeOpeTUYEeCcKne 3HaHusa Ans pewenus | [loporoBbin ypo-
NpakTU4eCcKMX 3agay B 061acTu XMMUYECKON TEXHOMOTUN. BEHb
O6yyaowmnca OEeMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble - HesauteHo
3HaHWs, gonyckaet rpybble oLmnBKN.

[Ana oueHuBaHusa pes3ynbTaToB 0OydYeHMs Ha 9k3amMeHe (3ayeTe C OUeHKOW) ucnonb3yetcs 4-
GannbHas wana: «OTNMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLleHWe nokasaTenemn, KpUTEPUEB W LLKAsbl OLLEHNBAHWSA Pe3ynbTaToB 00y4YeHUs.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin cdopmmpo- LLkana oue-
BaHHOCTU HOK
KOMMeTeHUni

Obyvarowuinca B NOMHOM Mepe BriageeT MOHATUWHBIM annapaToM | [oBbILEHHbIN OTnuyHo
AaHHoW obnactm Haykum (TeopeTMYecKMMUM OCHOBaMu OUCLUMMIMWHBI), YPOBEHb
cnocobeH uMnMCTpUpoBaTb OTBET MpuMepamMu, aktamu, SaHHbIMU
Hay4HbIX UCCNeaoBaHWN, NPUMEHSTb TEOPETUYECKUE 3HAHUA AONs pe-
LLIEHMS NPaKTUYECKMX 3a4ay B 006NacTn XMMUYECKOWN TEXHOSOIMMW.
OOyvatowuincs BnageeT MOHATUMHLIM annapaTtom AaHHow obnactu | BasoBbin ypo- XopoLuo
Hayku (TEOPEeTUYECKMMM OCHOBaMM AWUCUMMIMHBI), cnocobeH onpefe- BEHb
NaTb onTUManbHble YCNOBUS MPOBEAEHUS TEXHOMOrMYecknx npouec-
COB, JonyckaeT OWNOKMA NpU ONMUCAHUN KOHKPETHbIX YCTAHOBOK W an-
napartypbl, MICMOb3yeMOM Ha XMMUYECKNX NPON3BOACTBAX.
O6yyaowmncsa BnageeT YacTMYHO TEOPETUYECKMMM OCHOBaMU ANCL M- [NoporoBbi YpooBneTBo-
NIWHbI, pparMeHTapHO cnocobeH onpeaensaTb ONTMMarbHbIE YCIOBMS YPOBEHb pUTENBHO
NPOBELEHNA TEXHOJOMMYECKUX MPOLECCOB, HE YMEET yCTaHaBIuBaTb
CBSA3b MeXAY 3HaHMSIMU OCHOB XUMUU U OU3UKM M oBracTamMu npume-
HEHUS 3TUX 3HAHUM.
O6y4yarowmnca AeMOHCTpPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3Ha- - Heyaosne-
HWs1, JOoNycKaeT rpyoble owmnbku. TBOPUTENBHO




