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®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA
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3aBeqyowmmn kaegpomn

BbICOKOMOSEKYSAPHBIX COEAUHEHMI U KOMMOUAHON XUMUK
LWecTtakos A.C.
01.07.2021

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.15 Xumuuyeckana rexHonorus

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbLHOCTU:
04.03.01 Xumus
2. Npodunb noaroToBKU/cneymanusaLlma: TeopetTmyeckas n akcnepmmMeHTanbHas Xmmus
3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma ob6y4eHus: oyHas
5. Kacdbeapa, oTBevalolwlas 3a peanusaumio QUCLMNIIUHBI: Kadenpa BblICOKOMOMNEKYMNSPHbIX
COE€NHEHUN N KONNOUOHOM XUMUN
6. CoctaButenu nporpammsbli: Kyuies NeTp OneroBu4, kaHAMAAT XMMUYECKUX HAYK
7. PekomeHaoBaHa: Hay4HO-METOLNYECKMM COBETOM XMMUYECKOro doakyrnbTeTa,
npoTokon Ne 5 ot 17.06.2021
8. YueOHbIn roa: 2023-2024, 2024-2025 CemecTtp: 6,7



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:
- (bopmmnpoBaHMe OCHOB TEXHONOMMYECKOTO MbILLNEHMS;
- pacKpbiTMe B3aMMOCBSA3N MEXAY Pa3BUTUEM XMMUYECKON HAYKN N XMMUYECKON TEXHONOINM;
- NOAroToBKa BbIMYCKHUKOB YHUBEPCUTETOB K paboTe No co34aHMo NepPCneKTUBHbBIX NPOLECCOB,
MaTepuanoB N TEXHONOMMYECKNX CXEM.
3adayu y4ebHoU OucyunuHbI:
- dopmunpoBaHne CnocobHOCTM oOnpeaenaTb pauMOHanbHbI MNyTb CO34aHUA  XMMUKO-
TEXHOSOrM4Yeckoro nNpoLecca;
- hopmmpoBaHmne cnocobHOCTM Haxo4MUTb CNOCOObI peLLEeHMsT IKONOrMYeckmx Npobrem, Bo3HU-
KaloLmMX Npu Co3a4aHnN XMMUKO-TEXHOSOMMYECKOro NpoLecca;
- pa3BuTME CrnocobHOCTU BblbnpaTb HMbBONee agekBaTHbIM cnocob annapaTtypHoro odopmie-
HNSA XMMUKO-TEXHONOMMYECKOro npouecca.

10. MecTo y4ye6HOM AncumnnuHbl B cTpyktype OOIN: kypc BxoanTt B 6rok b1, obs3aTensHyto
YyacTb. CTyAeHT AN U3yyYeHus Kypca OOSmKeH OCBOWUTb KypCbl HEOPraHM4YeCcKon, OpraHN4eckon,
dun3nyeckon, aHannTNYeckon xmmmmn, Gruonornmn ¢ ocHoBamu akonorun. CTyaeHT JOMKEH UMEeTb
npeacTaBrieHns o TepMoanHaMuKe U KMHETUKe, BrnageTb MaTemMaTUYecknum annapaTtoM XMMuK,
UMeTb npeacTaBneHne o6 OCHOBHBIX Kraccax HeopraHU4YeCcKnx U opraHNYecKMx BeLecTB U nx
peakuMoHHOM cnocobHocTu. OucumnnuHa aenseTca npejlwecTsyowen 4nsa Kkypca «Bbicokomo-
NeKynsipHble COeANHEHUSI».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NMlaHUpyeMbIMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM
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 — (pakTopbl BPEOHOrO BIUSAHMS Ha XWU3Heaes-
BaTb ©Oe3onacHble BINUAHNS Ha XXU3He- TENbHOCTb 3IEMEHTOB cpeabl 06uTaHus
YCINOBUSA  XU3He- OeATenbHOCTb 3Me- | — OCHOBHble BOMPOCHI ©E30MacHOCTU XKWU3He-
OedatenbHoCTH, B MEHTOB cpeabl 06u- OEeATenbHOCTY;
TOM 4ucrne npwu TaHUs (TEXHUYEeCKUX | — npaBuna NoBeAeHUss Npu  BO3HWKHOBEHMWMU
BO3HMKHOBEHUU CpeAcTB, TEXHOMO- Ypes3BblYalHbIX CUTyauUn MPUPOOHOro, Tex-
YpesBblYalHbIX rMyeckux npouec- HOreHHoro, coumanbHoro u  Buonoro-
cuTyauui COB, MaTepuanos, couManbHOrO NPOUCXOXAEHUS;
30aHW U COOpyXe- | — npaBuna oOkKa3aHus NepBON MNOMOLLM MpK
HWUIA, NPUPOLOHBIX 1 TpaBMax U HEOTNOXHbIX COCTOSIHUAX, B TOM
coumanbHbIX siBNne- yncne B YCrOBUAX Ype3BblHalHbIX CUTYaLUN;
HWUi1) yMeTb:

YK-8.2 WaeHTuduumpyet — AHanusmnpoBaTb pakTOopbl BpeaHOro BNUSA-
onacHble 1 BpeaHble HAS Ha JKM3HedEeATEeNbHOCTb JNIEMEHTOB
hakTopbl B pamkax cpenpbl 0bMTaHus;

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

npockl 6e3onacHo- — TIpaMOTHO [encTBoBaTb B uYpe3Bbl4aMHbIX
CTU Xn3HeaeaTenb- CUTyaUMUsAX MUPHOTO U BOEHHOTO BPEMEHM,
HOCTW; co3gaBaTb 6GesonacHble ycroBus 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 OCYyLLeCTBse-
Yype3BblYaNHbIX CU- MOV AeATENbHOCTY;

Tyauuii NPUPOAHOro, | — HaBbIKOM BbICTPO PasbACHATL W WUCMONHATHL
TEXHOreHHOro, Co- npaeBuna nNoBedeHNsT MpU  BO3HWKHOBEHUM
umansHoro un uono- yYpesBblyalrHbIX CUTYyauUui;

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 YyCNoBUSAX Ype3BblHanHbIX CUTYaLUN;

dreccrmoHanbHom
JeaTenbHoCcTy,
YK-8.4 [oTOB  npuHMMaTb
yyacTve B oKasaHuu
nepson NOMOLLW Npu
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 aPPEKTUBHO-
HMEM HOPM TEXHMW- BaMu Cc cobniogeHun- | ro 6esonacHoro ynpaBneHns TEXHOrEHHbIMM
kKn GesonacHocTu €M HOPM TEexXHUKM | KOMNIeKkcamu, yTunmsaLmm CcyLecTBYOLMX OT-
XUMUYECKUN  3KC- 6esonacHocTn X0[0B, NepeBefeHNEe NPOMBILLMIEHHOCTM Ha 6e3-
nepumeHTt, 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, TEXHOTEeH-
CTPYKTYpbI n MEeTOOUKN  Mony4ye- | Hble, SKOMOrMYecKkne, BOEHHbIE) M XMMUYECKOW
CBOWNCTB BELLECTB HUS U  XxapakTepu- | nabopaTopuu;
n MaTepuanos, CTUKM BeWecTB W | - (PU3MKO-XMMUYECKME N TOKCUKOMOrnyeckne xa-
ncenegoBaHue MaTepuanos Onsa | paKkTepucTuki, o6nactm n cnocobbl NpUMEHEHMS,
npoueccoB C Wux peLueHus 3agay | cNocobHOCTb nepemMelaTbCss B MPOCTPaHCTBE,
yyactvem npodeccroHanbHoM | HaKkannueaTbCA W pasnaratbcs B Gronormyeckunx
OeaTenbHOCTH opraHusamax n okpyxatoLlen cpefe u T.4. OCHOB-
OMNK-2.3 | MpoBoanT unccnego- | HblX NPOOYKTOB XUMUYECKOW TEXHOIOIMMU, B TOM
BaHUS CBOWCTB Be- | YMcrie ocobo onacHbIX BELLECTB U SHepropecyp-
lwectB M MaTepua- | COB;
MIOB C WCMONb30Ba- | - 9KoOrormyeckue npobnembl Mpou3BoAcCTBa M
HMEM COBPEMEHHOrO | UCMOMb30BaHNS OCHOBHLIX MPOAYKTOB XUMUYe-
Hay4Horo oGopyﬂo- CKOW TEXHOMNormm u nyTn peleHna 3Konorunye-
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-AaKTUBHbIX);
OMK-2.4 | MposoanT wccneno- | - YCTpaHATb NOCneAcTBMSA NPONMBOB M NpocCkina-

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 XMMUYECKON
naboparopuu;

- HaBblkaMy paboTbl ¢ nabopaTopHbIM 060pYyaO-
BaHMEM W MPOBOAUTb 3IKCMEPUMEHTbl C Cobnio-
AeHneM npaBun TeXHWKK 6e3onacHocTu

12. O6bemM gucuuniuHbI 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 paboTa 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
ONCUUNIUHBI

CopepxaHve pasgena ANCUUninHbI

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 NponssoacTea. TeH-
AEeHUUN pa3BuUTUA TexHocdepsbl 1 Bo3pacTarllee 3Ha-
YeHne npobnem obecneyeHns 6€30NacHOCTM XUMHYe-
CKUX NPOU3BOACTB U 3aLLMThl OKpYXaloLLlen cpeapl.
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-
HONOMMYeCcKUX CUCTEM

dyHoameHTanbHble KpuTepun apHEKTUBHOCTH UC-
NoMb30BaHWS CbIpbSA U 3HEPropecypcoB B XMMUKO-
TEeXHonornyeckmx npoueccax. iHterpansHble ypaBHe-
HWUst GanaHca MaTepuarnbHbIX NOTOKOB B TEXHOMOIrM4Ye-
ckux cuctemax. MIHTerpaneHble ypaBHeHust 6anaHca
NoToKoB 3Heprun. KoadduumeHT npeobpasoBaHus
3Heprun. TepMmoanHaMmmuyeckas LuKana kayecTtsa Ten-
rnoBow aHeprun. ViHterpanbHoe ypaBHeHne GanaHca
SHTPOMNWU, POCT SHTPOMNUM B TEXHONOrMYECKOM NpoLec-
ce. JKceprusi Kak Mepa noTeHumnansHon paboTocno-
COBHOCTU cncTeMbI. YpaBHeHne BanaHca aKceprum.

13

MogenupoBaHue XMMUKo-
TEXHOSOTMYECKMX NpoLiec-
coB

MogenupoBaHme XMMUKO-TEXHOMOMMYECKUX NpoLiec-
coB. dnsnyeckoe U MaTemMaTyECKOE MOLENMPOBAHNE.
Teopusa nogobusi. Teopembl nogobus. Kputepum nogo-
6usi. KputepunanbHble ypaBHeHUst. 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 COOTHOLLEHUSI UCXOAHbIX
BELLECTB, NPOAYKTOB peakuun 1 COAepKaHNsi UHEPTHbIX
npumMmecen. PaBHoBecKe B reTeporeHHbIX npoueccax.

1.5

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

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

AYMK «Xnmu-
yeckas TexHo-
norus (6aka-
naepbl)
https://edu.vsu
.ru/courselvie
w.php?id=388
9



https://edu.vsu.ru/course/view.php?id=3889
https://edu.vsu.ru/course/view.php?id=3889
https://edu.vsu.ru/course/view.php?id=3889
https://edu.vsu.ru/course/view.php?id=3889

yeckas 6asa xummnyeckom TexHonorum. OCHoBHoOe
YypaBHEHME nepeHoca cyocTaHumi. YpaBHeHns HaBbe-
CT1oKkca, KOHBEKTUBHOW AMAPY3UN 1 TEMMOTHI.

1.6

OrnemMeHTbl MEXaHWKK 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 ConpoTUBEHME U 3aBU-

CUMOCTb ero oT yncna PerHonbaca. Cnocobbl TpaHc-

NOPTUPOBKM ra3oB W XXMAKOCTEN.

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 PetHonbaca. MNpea-
CTaBIIEHME O CIIOXXEHWUN TEPMUYECKNX COMPOTUBIIEHNI U
NMMUTUPYIOLLEM conpoTuBneHun. Nytn niteHcnduka-
LK1 npoLeccoB TennoobmeHa 1 NoBbILLEHUS UX TEPMO-
AnHaMmmnyeckon adpeKTMBHOCTU. TexHonornyeckne
cnocobbl HarpeBaHust U oxnaxaeHua. TennoHocutTenm
1 TennoobMeHHbIe annaparbl.

1.8

MaccoobMeHHble npouecchl

MaccoobmeHHble npouecchbl. OCHOBHbIE MPUHLMNMbI
MacCOOOMEHHbIX MPOLECCOB B CUCTEMAX ras-
XWOKOCTb, XXMOKOCTb-XXMAKOCTb, ra3-TBepaoe, Xua-
KOCTb-TBepAoe. PaBHOBECHbIE, KUHETUYECKUE U MEXa-
HUYeckne hakTopbl B OpraHn3aLmm npoLeccoB MeX-
dasHoro maccobmeHa. Abcopbums. AHanorus ¢ Ten-
noobmeHom. KoadppumumeHTbl MaccooTaaum n macco-
nepenaun. KputepumaneHsle ypaBHeHus abcopbuun.
CpepncTtBa UHTEHCUbMKaLumn npoLeccoB maccobmeHa.
Abcopbepbl. Kputepun nocTpoeHnst onTuMarnbHbIX
COpOBUMOHHO-AEeCOPOLUNOHHBIX LIMKIOB. Agcopbums.
AsneHune dopmunposaHmusa poHTa copbunn. Pektudum-
kaumsi. MembpaHHasi TEXHONOormMsa pasgeneHms cmecu
BelecTB. PaBHOBECHbIE 1 KMHETUYECKME hakTopsl,
onpegenstowme apPeKTMBHOCTL MEMOpPaHHOIo pas-
OeneHus.

1.9

Xumunyeckme peaktopsl

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

1.10

TunoBble XMMUKO-
TEXHOJ10rn4eckmne npoueccol

TexHonornyeckas cxema npomunsesoacTea

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

111

KaTanutnyeckme n pouecchl

N3meHeHne HabntogaemMoro KUHeTUYECKOro nopsaka
peakummn. dakTopsbl, onpegenstowime apPeKTMBHOCTb
MCnonbL30BaHUA MOBEPXHOCTU KaTanusaTopa. fsrneHune
MHOXECTBEHHOCTU CTaLUMOHaPHbIX PEXUMOB Ha Mpu-
Mepe 3K30TEPMUYECKOM KaTannTn4ecKom peakumuu.

2. MpakTnyeckmne 3aHATUA

21

PaBHoBecKe 1 ckopocTb
XUMUKO-TEXHOIIOTMYECKNX
npoLeccos

PaBHOBECKHE B XMMMKO-TEXHONOMMYECKOM MNpoLiecce.
KoHcTaHTa paBHOBeCUS. 3aBMCMMOCTb KOHCTAHThI
paBHOBEeCUS! OT TeMnepaTypbl U AaenexHus. PacueT
pPaBHOBECHOWN peakunoHHoOM cmecn. BrniaHue Ha pas-
HOBECHbI BbIXOZ, MOJTbHOMO COOTHOLLEHUSI UCXOOHbIX
BELLECTB, NPOAYKTOB peakummn 1 CooepXaHns MHEPTHBLIX
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 TexHorormn. OcCHOBHOE
ypaBHEHMe nepeHoca cybcTaHumn. YpaBHeHUs HaBbe-




CTokca, KOHBEKTUBHOW AMAdY3UN 1 TEMMOTHI.

2.3

Tennosble npoueccsl

TennoBble NpoLEecchl B XMMUYECKOWM TexHonorni. Cno-
CcoObl pacnpocTpaHeHust TeNfoThl. YpaBHEHMS Tenno-
nepeHoca. KoacpduumeHT tennootaaum u tennonepe-
Aayn. 3aBMCMMOCTb ero oT dncna PenHonbaca. lNpea-
CTaBMneHue O CNOXEHNN TEPMUYECKMNX CONPOTUBMEHUI U
nMMuTUpYyoWwem conpotmeneHuu. MNMytn nHreHcndgumka-
LMN npoLieccoB TennoobmeHa 1 NOBbILLEHMS UX TEPMO-
OnHaMmmyeckon  3(PPEeKTUBHOCTU.  TexHomorndyeckue
crnocobbl HarpeBaHNst N OXNaxaeHusl. TennoHOoCUTENN
1 TennoobMeHHble annaparbl.

2.4

Xumunyeckme peaktopsl

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

2.5

TunoBble XMMUKO-
TEXHOJ10rn4eckne npoueccol

TexHonorn4yeckas cxema npomunssoacTea

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

2.6

KaTanutnyeckne n pouecchl

N3meHeHne HabnogaemMoro KNHeTUYECKOro nopsaka
peakummn. dakTopsbl, onpegenstowime apPeKTMBHOCTb
MCNOMb30BaHNsS NOBEPXHOCTM KaTanusaTtopa. fsneHune
MHOXECTBEHHOCTW CTaLMOHAPHbIX PEXUMOB Ha Npu-
Mepe 9K30TEPMUYECKON KaTanuTUYECKOW peakLuumn.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTWi (Yacos)
Ne HanmeHoBaHue Tembl
MpakTnye- JlaBopaTtop- CamocTosaTensHas
n/n (pasgena) aucumnnmHbl Jlexummn 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 MEXaHUKNn 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 NpoLecchbl

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

14. MeTogu4yeckne ykasaHus Ans o6y4aroLWwmxcs No 0CBOEHUIO AUCLUNIINHDI

B yuebHOM npouecce ncnonbayoTca cnegyowme dopMbl paboTbl:

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

BHeayauTopHasi caMocTosiTeNnbHas paboTa CTydEHTOB.

OpraHusaumoHHast CTpyKTypa NeKUMOHHOro 3aHATUS:
1. dopmynupoBKa TeMbl, Lienen 3aHATUS, NOCTaHOBKa NPo6rieMHOro Bonpoca.




2. PasbAcHeHne BONPOCOB TEOPETUYECKOIO N NPAKTUYECKOrO NiaHa Ans peLleHns noctaBnex-
HOM NpobGnembl.
. PaccmoTtpeHune nyten pewwennsa npobnemHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
. 3akntoveHve, GopMynnMpoBKa BbIBOLOB.
. DopmynumpoBka 3agaHnsa 4ns caMoCToATeNbHON oMaluHen paboTbl. O3By4MBaHUE TEMBbI
crnefyroLwero 3aHATUS.
OpraHu3aumoHHasa CTPyKTypa NPaKTUYeCKoro 3aHATUS:
1. dopmynmpoBKa uUerien 3aHATUS M OTBETbl Ha BOMPOCHI CTYOEHTOB.
2. O3HakomneHne ¢ TeopeTMYECKON OCHOBOM paboTbl, OCHOBHBIMW NMPpYEMaMN U TEXHUKOWN
Bes3onacHocTn Npu paboTe ¢ Ucnonb3yemMbiMn Npubopammn n peakTmBamu.
3. BbinonHeHne akcnepumMeHTanbHoOM Yactu paboThbl.
4. ObpaboTka aKCnepuMeHTarnbHbIX pe3ynbTaToB U NpedocTaBneHne nx Ans npegsaputensHomn
NpoBEpPKN NpenoaaBaTento.

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

TeKylWMn KOHTPONb MPOBOAMTCS MNyTEM MPOBEPKM BbINOMHEHUS OOMALLHEro 3agaHus,
BXOZHOIO KOHTPONS (B BMAE KOHTPOSIbHON paboThl).

KoHTponb OCBOEHUSI TeopeTU4ecKoro marepuana npoBOAUTCA MNOCre NPOCyLUMBaHUSA
CTyAeHTaMU NEeKUMOHHOro mMatepuana no Kaxaon Teme B BUAE KOMNMOKBMYMA WM BbINOSIHEHUS
AOMaLUHNX 3adaHuni. BbinonHeHne AomMaluHWX 3adaHui KOHTPONupyeT nekTtop. ExeHeaenbHo
CTYOEHTbI UMEIOT BO3MOXHOCTb BbISICHSATbL BCE BOMNPOCHI, OCBOEHNE KOTOPbIX BbI3blBAET TPYAHO-
CTM1, Ha KOHCYNbTauusaX C NEKTOPOM B CneumarnbHO OTBEAEHHbIE ANS 3TOr0 KOHTaKTHbIE Yachbl.

Mpn peanusaumm OUCLMNIIMHBLI C MUCMNOMb30BaHNEM AUCTAHUMOHHBIX OBpasoBaTeribHbIX
TEXHOSOrMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHON WHAOPMaLMOHHO-06pa3oBaTeNbHOM
cpegbl BIY «3nektpoHHbln yHuBepcuteT BIY» (https://edu.vsu.ru) uw/vunn “MOOK BI'Y”
(https://mooc.vsu.ru),cepsucbl BuaeokoHdepeHunn (BigBlueButton, Zoom, Discord n gp.),
3NEKTPOHHAasi NoYTa, MeCCeHAXepPbl U COLICETH.

o b~ w

15. NepeyYyeHb OCHOBHOW U AOMONIHUTENLHOW NUTepaTypbl, PECYpCOB UHTEPHET, HeobXo-

AUMbIX AJ151 OCBOEHUS AUCLUMNIINHDI

a) OCHOBHag nuteparypa:

Ne n/n McTovHmK

1 OO6wwit Kypc NpoLLEeCcCoB M annapaTtoB XMMUYECKOM TeXHONOruu: B 2 kH./nog pea. B.I'. AvHwTel-
Ha. - M. : ®uamatkHura : Jloroc, 2006.- KH.1. —881c; KH.2. —1757c.

XVMMKO-TEXHONMOMMYECKNe NpoLecchl : y4ebHUK 1 NpakTUKyM Ans akagemunyeckoro 6akanaepua-
2 Ta/ lO. A. Komuccapos, M. b. Tne6os, J1. C. lopaees, [. IN. BeHT. — 2-e n3a., ucnp. n gon. — M.
: UspaTtenbctBo KOpanTt, 2018. — 359 c.

TeopeTnyeckme ocHoBbI Xumudeckon texHonorun. / Mockeuues KO.A., puropuyes A.K., MNMasnos
0O.C. Yu4. nocobue, 3-e n3g., ctep.M. «JlaHb», 2018 r.

Baparor [1. A. Mpouecchl 1 annapaTtbl XMMU4Yeckoln TexHornoruu: YuyebHoe nocobue / [. A. bapa-
HoB. — 2-e u3g. M. «JlaHby», 2018 r.

BoukapeB B. B. OnTummnsaums XMMMKO-TEXHONOMMYECKNX NPOLIECCOB : y4ebHoe nocobue ansa 6a-
KanaspuaTa n maructpatypsl / B. B. BoykapeB. — M. : MsgaTtenbcTtBo KOpanTt, 2018. — 263 c.
O6wasn xummdeckas TexHonorus. MetTogonorns NPoeKTUPOBaAHUSA XMMUKO-TEXHOMNOIMYECKMX MPo-
yeccos./ nog.peq. X.9. Xapnamnugu. — Cl16.: «JlaHb», 2013. — 448 c.

Kytenos A.M. Obwas xummyeckasi TexHonorus / A.M. Kytenos, T./. boHgapesa, M.I". bepeHrap-
TeH .— 3-e u3g., nepepab. — M. : AkagemkHura, 2007 .— 528 c.

0) pononHUTenbHasa nuTeparypa:

Ne n/n McTOYHUK

8 O6was xumudeckas TexHonorus: B 2 4. / [.IN. MyxneHoB u gp.] ; nog pea. U.IN. MyxneHoBa .—
M. : AnbsiHc, 2009-.

AbanoHuH B.E. OcHoBbl xumuyecknx npoussoacts / B.E. AbanonuH, .M. KysHewuosa, X.3. Xapnamnugm /
- M.: «Xumusi», 2001. — 472 c.

9



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

ObitHepckuni KON, Tpoueccsl u annapatbl xumudeckon texHonoruu [/ 0. ObitHepckuid. - M.:

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

11 O6Lwasa xumnyeckas TexHonorusa / nog peg A.l'. AmenuHa — M. «Xumusay», 1977. — 400 c.
TexHonornyeckme n TepMoaMHaMmmyeckne ocobeHHOCTUM NMPOM3BOACTBA amMmuaka. METOA. yka-

12 3aHUA Ans CTyOeHToB 4 Kypca AHeBH. otaeneHus xum. ¢ak./ coct.: B.A. Ky3sHeLoB. -BopoHex :
BI'Y, 2004. - 35c.

13 CadboHoB M.C. Kputepmm TepmognHaMmn4eckoro CoBepLUEHCTBaA TexHonormdeckmx cuctem/M.C.

CacpoHos. - M. : MI'Y, 1998. - 73c.
14 KysHeuos J1.[. CuHTe3 ammuaka / J1.[. KysHeuos. - M.: Xumus, 1982. - 254c.
JlebepeB H.H. Xvmunsi n TeXHOMNOrMs OCHOBHOIO OpraHMYeckoro N HeTEXMMNYECKOTO CUHTE3a /

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

OcHoBbl TexHomorMm nepepadotku nnactmacc/nog, pea. B.H. Kynesneea, B.K. IN'ycesa. - M. : Xu-
16

mMus, 1995.-367c.
17 BonbdkoBny C.N. Obwan xumudeckas texHonorusi: B 2 kH./C.A. BonbgkoBu4. - M.: Xumms.-

T.1-1952.-989c; T.2. -1959. -806c¢.

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

Ne n/n Pecypc

12 "YHuBepcuTeTckas bubnumoteka online”, http://biblioclub.ru/

13 OnekTpoHHOo-6mbnuoTeyHasa cuctema "KoHecynbTaHT ctygeHTa", http://www.studmedlib.ru

14 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa bubnuorteka BI'Y.
http://www.en.edu.ru/ - EcTecTBEHHO-Hay4HbI 0Bpa3oBaTenbHbIN NopTan - ABMASETCS COCTaB-

15 HOW YacTblo heaepaneHoro noptana "Poccuiickoe obpasoBaHune”. CoaepXnt pecypcbl U CCbisl-
KM Ha pecypcbl N0 €CTECTBEHHO-HAYYHbIM AncumninHam (pursuka, xumus 1 ruonorus).

16 http://window.edu.ru/ - nHdpopmaumnoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTenb-

HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHas anektpoHHasi bubnuoteka eLIBRARY.RU - kpynHenwmin poc-
CUNCKNA MHOPMALIMOHHBIN nopTarn B 06nacty Hayku, TEXHOMNOrMKU, MeanuUHbl 1 0Opa3oBaHuns,
17 cogepxawmm pedepaTbl U NOMHble TEKCTbI Bonee 12 MIH. HaydHbIX cTaTten u nyénukaumin. Ha
nnatcgopme eLIBRARY.RU gocTynHbl anekTpoHHble Bepcun 6onee 1400 pocCUMCKMX HaydHO-
TEXHUYECKNX XKXypHarnoB, B ToM yncne 6onee 500 xypHanoB B OTKPbITOM JOCTYnNeE.

18 QYMK «Xnmunyeckas TexHonorus (6akanaspel) https://edu.vsu.ru/course/view.php?id=3889

16. NMepevyeHb y4eOHO-MeTOANYECKOro obecnevyeHnsa ANs CaMoOCTOATENbHOW PaboThbl

Ne n/n McTouHnK
TexHonornyeckne n TepMoavHamMmu4eckne ocoBEeHHOCTUM NPOM3BOACTBA aMMUaka. MeTod. yKa-
1 3aHu4 Onsa CTyaeHToB 4 Kypca OHEeBH. oTaeneHus xuMm. dak./ cocT.: B.A. Ky3HeLoB. -BopoHex :

BI'y, 2004. - 35c.

MpakTukym no obLien xummuyeckon TexHonormun / BopoHex. roc. yH-T ; cocT.: [1.0. Kywes, B.A.
2 KysHeuos, C.A. LLlecTtakoB .— 3neKTpoOH. TEKCTOBbIE AaH. — BopoHex : N3gaTenbckuii Aom
BIY, 2017.— CsobogHbIi AocTyn U3 nHTpacetn By .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf>

3 MHcTpyKumsa no TexHuke 6e3onacHocTy npy pabote B nabopaTopmm ¢ NPUMEHEHNEM XUMUYECKUX
BewecTB. BopoHex : BI'Y, 2002 — 33 c.

17. Obpa3soBaTenbHble TEXHOMOIMKU, UCNoNb3yeMbie NPy peanusauum y4ebHon gaucumn-
JNINHBI, BKNOYasa AUMCTaHUUOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT), anekTpoHHoe
oby4eHue (30), cmewaHHoOe oOy4eHue:

Mpn peanuaauun ANCUUNIMHBI UCNOMbB3YOTCA Knaccuyeckme obpasoBaTesibHble TEXHOO-
rmn 6e3 3amMeHbl ayANTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHaTMI) Ha [OT. OcHoBHbIE
TUNbI NEKUMA — BBOAHbIE NEKUUn (B Havane nayvyeHms QUCUMnimHbl) 1 MHPOPMALMOHHbIE NEK-
uun ¢ Budyanumsaumen (MynbTMMeaunHole npeseHTtaumm). MNpoBegeHne Tekywmnx atrectaumm m
NMPOMEXYTOUHbIX aTTecTaummn ocywecTenseTca B oopme ycTHoro cobecegoanms no KMM. Ca-
MocTosiTenbHaa paboTta No BCeM pasgenam npegnonaraeT BbINOfHEHNE 006a3aTeNbHbIX NUCh-
MEHHbIX JOMALUHUX 3a4aHuMN.

Mpn peanuaaunn y4ebHON ANCLMNIIMHBI UCNOSMb3YOTCA 3NIEMEHTbI 3NIEKTPOHHOIO oby4e-
HUA 1 pasnUyHble OUCTaHLUMOHHbIE ObpasoBaTenbHble TEXHOMNOMMN, No3sonswwme obecneyu-
BaTb OMNoOCpeaoBaHHOE B3aMMOLENCTBME (Ha pacCTOsiHUKM) npenogaBaTenen u obyyaroLlmxcs,
BKIMOYAA MHCTPYMEHTbI ANEKTPOHHOW MHOpMaLMOHHO-06pa3oBaTenbHon cpeabl BIY «3Onek-
TPOHHbIN yHMBepcuTeT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npo-



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

BeAeHne BeOMHapoB, BMAEOKOH(EPEHUMA (B TOM 4YMCne C NPUMEHEHWeM cepBucoB Zoom,
Discord n gp.), B3aMmogencTeBmne B COLCETAX, NOCPEACTBOM OfIEKTPOHHOW MOYTbI, MECCEHaXe-

pOB.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

CoNoOA~®WNE

Hoytbyk

MynbTUMeaniHLIN NPOEKTOp

OKpaH

Pedpaktometp NPD-454 B2M
YcTaHoBKa ¢ Hacagkon [uHa-Crtapka.
Mpnbop anst paboTbl C NaTeKCOM.
YcTaHoBKa onpeferneHnst TemnepaTtypbl BCMbILLKN.

TutpoBanbHas ycTaHOBKa.

Becbl aHanuTtnyeckue.

. Becbl TEXHO-xMMHn4eckme.
. MoaynbHbIV cnekTpomMeTp AUHAMUYECKOro U cTaTU4eckoro paccesiHusa cseta Photocor-Complex.
. KomnbtoTtep.

. Typbugumertp.
. YNbTpa3sBykoBOW gucnepraTop.
. BogocTpyiHble Hacochl.
. Wkad cywmnbHbIn

. lLkady BakyyMHbIN.

. ®otomeTp KOK-3 «30M3»
. Annapatbl CokcneTa.
. TepmocTarhl.

19. OueHoO4YHbIe cpeaAcTBa ANA NPoBeAeHUsA TeKyLen U NPOMeXyTOYHOW aTTecTauum
MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLmMMmcst ydeGHOro MaTepuana onpeaensieTcs co-
AepXXaHveM crieayoLmx pasaenos AUCLUUNIIMHGI:

HaunmeHoBaHue pasge-
Ne Komne- MuaukaTtop(bl) BOCTUXEHUSA
nn | na ,EI,I/ICLI,I/IFIJ_JI'IHV;HI:I (moay- TeHus(n) koMneTeHLMM OueHouyHble cpeacTBa
YK-8.1, YK-8.2, YK-8.3, YK- TecToBble 3agaHus
1. | ©btuve Bonpocs! xumy- C;/I'II<I<82 8.4, OrK-2.1, OlK-2.2, Na6opatopHble paboTsl
YeCKOn TexHoJiormm |_|K-2.3, OnkK-2.4
TepmoanHamuyeckue JlTabopatopHble paboThbl
2 KpuTepum adpdekTnBHO- OrnK-2 Orl1K-2.1, OlNK-2.2, OrK- [domalHue 3agaHus
' CTU TEXHONOrMYeCcKux 2.3,0lK-2.4 Konnoksuym
CUCTEM
;| Momemposame s | onkz | omzromczzone | Teeoee s
' 2.3, OMK-2.4 patopHble p
npoLeccos
4. OrK-2 2.3,0MK-2.4 A
TEXHONOrMYECKMX NPOo- [MpaKkTUKOOPMEHTUPOBAHHbIE
Lueccos 3agaHus
Makpockonunyeckas Teo-
pus d)VI3VIVK0-XVIMVNeCKI/IX OnK-2 OMK-2.1, OMK-2.2, OMK- TecToBbIE 3a4aHNA
5. SIBNEHUN - TeopeTnye- JTabopaTopHbie paboTbl
o 2.3, 0OlMK-2.4
ckasi 6a3a XMMN4YeCcKom
TEXHOJ10rMK
TecToBble 3agaHu4
OnemMeHTbl MeXaHUKK OrK-2 OnK-2.1, OrK-2.2, OriK-
6. rasoB W XXMOKOCTEN 2.3, OlK-2.4 TNaGoparopHeie pabote
OriK-2.1, OMnK-2.2, Ork-
7. Tennosble npoLeccol OrliK-2 2.3, OlK-2.4 JTabopatopHkle paboTsl,
KOJITOKBUYM
8 MaccoobMeHHble npo- OriK-2 OriK-2.1, OriK-2.2, OriK- J'Ia_1|_60paTopr|e pabotel
. eoChI 53 OMK.-2.4 €CTOBble 3aaHNA
H ! [JomaluHune 3agaHus




HaumeHoBaHue pasge- _
I'II\;I%I na ,qmcu,mnnv;Hu (mopy- Tgﬁl_"l"m”ﬂe(m) MHH”KiL?\fr(IZQeﬂ%CJ;WeH”H OueHouHble cpeacTBa
ns
0. XUMMYECKME PeaKTopb OrK-2 Or1K-2.1, OlK-2.2, OrK-2.3 J'Ia_?opaToprle paboThl,
€CTOBbl€ 3afaHns
Tunosble XMMUKO- VK-8 YK-8.1, YK-8.2, YK-8.3, YK- JTabopaTopHble paboThl
10. | TexHonormyeckue npo- oOnkK-2 8.4, OlK-2.1, OlK-2.2, TecToBble 3a0aHUs
Lecchbl OrK-2.3, OrK-2.4 JlomaluHue 3agaHns
OrnK-2.1, OK-2.2, OrK- NabopaTtopHble paboTbl
KaTanuntnyeckne npo- OrnK-2 2.3, 0MNK-2.4 patop P
11. 6CChl TecToBble 3agaHu4
H [omaluHune 3agaHns
lMpomexyToyHasa aTTecTaums Mepe4veHb BOMpoCoB
dopma KOHTPOIsi — 3a4eT C OLIEHKOW, 3K3aMeH

20. TunoBble OLEHO4YHbIE CpeaAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensirowue npo-
ueaypbl OLleHUBaHUA

OueHka 3HaHW, YMEHUI 1 HaBbIKOB, XapakTepuayloLwas atanbl (opMUPOBAHNSA KOMNETEH-
LUUIA B pamKax U3yvyeHus ANCLMNIIMHBI OCYLLECTBSIETCA B X04€e TEKYLLEN U NPOMEXYTOYHOM aT-
Tecrauun.

Tekyllas aTTectaums NpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekyllen atTectaumm
obyyvarLmxcs no nporpammMam Bbicllero obpasoBaHns BopoHEXCKOro rocyqapCTBEHHOMO YHU-
BepcuteTa. Tekywaa aTTectaums nNpoBoAUTCA B popme: YCTHOro onpoca (MHAMBMAYaNbHbIN
onpoc); nabopaTtopHbie paboTbl; OLEHKN pe3yrbTaToB NPaKTUYECKON AeATENbHOCTH.

MpomexyTouHasi aTTecTauma NpoBOANTCA B COOTBETCTBUM C [1ONOXKEHMEM O MPOMEXKYTOY-
HOW aTTecTauumn oby4daroLmxcsa no nporpaMmmam BbicLero ob6pasoBaHusS.

KOHTpONbHO-n3MepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTauMm BKMAYalT B cebs
TeopeTu4eckne BOMpOChl, NO3BONAKOLME OLEHUTb YPOBEHb MOSMYYEHHbIX 3HAHWA U NpakTude-
ckoe 3ajaHue, No3BonsLee OLEeHUTb CTeNeHb CHOPMUPOBAHHOCTN YMEHWIA U HABbIKOB.

Mpn oueHnBaHMM UCNONMb3YOTCA Ka4YeCTBEHHbIE LWKanbl OLeHOK. Kputepum oueHnBaHus npu-
BeadeHbl B N. 20.2. MNpn peanusaumm aNCLMNIMHBLI C NPUMEHEHNEM OUCTaHLUMOHHbLIX 0bpa3oBa-
TeNbHbIX TEXHONOMMIN OLEHKN 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMEHbI MO pe3ynbTaTam Te-
KyLien atTectaumm oby4aroLierocsi B ceMecTpe.

20.1. TeKyLwiui KOHTPOSb yCneBaeMoCTH
KoHTporb ycneBaeMocTv N0 AUCLMUMIIMHE OCYLLECTBSETCS C MOMOLLbIO CrieayoLLNX OLEHOYHbIX
CPEACTB: NPaKTUKOOPUEHTUPOBAHHbIE 3aaHusi, nabopaTopHble paboTbl, TECTOBbIE 3a4aHus.

[MepeyeHb NabopaTopHbIX PaboT:
1) OnpegeneHve caxapa B KOpHennogax u pykrax MeTo40M IKCTPaKLUM.
2) AHanus HedTENPOOYKTOB.
3) AHanu3 CMHTEeTUYECKUX NTaTEKCOB.
4) OnpepgeneHune cepbl B MeTannax u yrne.
5) KuHeTuka reTeporeHHom peakumm oKMCneHus cynoguta HaTpus
6) PeakTophbl B pexxnmax ngeanbHoro CMeLleHns U naeanbHOro BbITECHEHWS.
7) OkucneHue guokcuga cepbl (NPOLECChI U peakTopbl).

JTabopaTopHble paboThbl BbIMOMHATCA Ha 3aHATUN B TeYEHNe 2 akageMn4ecknx 4yacos. 3a aTOT
nepvoa CTyaeHT OOSMKeH, 03HAaKOMUBLLUCH C NOPSAKOM BbINOMHEHUS 3a4aHus, NpyY NOMOLLM npenojasa-
Tena u nabopaHTa BbIMNOMHUTL NMPAaKTUYECKYD YacTb paboTbl, NpeAcTaBUTb MOMyYEHHble pe3ynbTaThl
npenogasaTtento 1, ecnun no3BonseT BpeMs, NpUCTYnuTb K opopMieHnto paboTbl 1 hOpMynMpOBKE Bbl-
BogoB. Crniegyowee nabopaTopHoe 3aHATUE CTYAEHT HAaYMHAET C NpeacTaBneHns oopmneHHom pabo-
Thl, OTYMTBIBAETCA MO paboTe 1 nonyyaeT cnegyroLlee npakTuyeckoe 3agaHue.



Bonpocbl ans gomaluHero 3agaHus oopMynvpyeT NeKTop Ha NeKUMOHHOM 3aHsTuu. Ha cne-

AYIOLEM NEeKUMOHHOM 3aHSTUM CTYAEHTbl NPeACTaBnsAoT peleHne AoOMaLUHEro 3afaHusl, 3aHsaTne Ha-
YynMHaeTcs ¢ 06CyaAeHNS BapUAHTOB peLUEHNS.

KOJ'IJ'IOKBVIyMbI NnpPoOBOOATCA Ha J'Ia60paTOpHOM 3aHATUN, O YeM MnpenogaBaTeslb 3apaHee C0006-

waet obyyatowmmcst. Tembl, MO KOTOPbIM NPOBOAATCS KONIOKBUYMbI, M MporpamMmma K HAM npeacTaere-
Ha B COOTBETCTBYIOLLUX METOANYECKMX YKa3aHWUsX, pEKOMEHAOBaHHbIX CTyaeHTam. 1o cornmacoBaHuio ¢
0by4aloLLMMMCS KOMNNOKBUMYM M 3a4eT MOXET NPOBOAUTLCA B hopme yCTHoW Beceabl unu opme TecTu-

poBaH

1si MO OCHOBHbIM pa3genam kKypca. Jk3aMeH NPOBOAMUTCSI TONbKO B YCTHOW chopMe.

20.2 NMpomexyToyHaa aTrectauus

MpomexyToyHast aTTecTaums No UCLMNIIMHE OCYLLECTBMASIETCA C NMOMOLLLIO Creayowmx OLeHou-
HbIX cpeacTs: cobecegoBaHne No 3K3aMeHauNoHHbIM BuneTtam (no GuneTtam K 3ayeTy).

Bonpockl K 9K3aMeHY, 3a4eTy
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Teopus nogobus. OcHoBHbIE KpUTEPUKN Nogodus. KputepmanbHblie ypaBHEHMS.
TexHONorn4yecknn pexxmm Kak OCHoBa Kraccudukaumm npoLeccos.
dyHaoameHTanbHble KpUTepnn aMEKTUBHOCTN XMMUYECKUX MPOU3BOACTB, OCHOBaHHbLIE HA UHTE-
rpanbHbIX ypaBHEHUAX GanaHca NOTOKOB BeLLeCTBa.
Tennosble npouecchl. MexaHM3Mbl nepeHoca TennoThl.
Pexxnmbl TedeHuns xugkoctu. Kputnyeckoe yncno PenHonbaca.
MoHsATME 0 KoathdmUMeHTe rMAPOANHAMMYECKOTO CONPOTUBIIEHUS U €r0 3aBUCUMOCTb OT Yncna
PenHonbaca.
KoHcTaHTa paBHOBecusi. PacyeT coctaBa paBHOBECHOW PeakUVMOHHON CMeCH.
Abcopbuus. MNneHo4yHas Moaens.
MapoBo3ayLHasa KOHBEPCUSI NPUPOAHOro rasa. Pr3nKo-xmMMmyeckne ocobeHHOCTM npoLiecca.
. KoHcTaHTa paBHOBecus. BrnivsiHne TemnepaTtypbl U 4aBNeHUs Ha KOHCTaHTy paBHOBECUS.
. TexHonornyeckasi cxema npom3BoacTBa a3oTOBOSOPOLAHOM CMECH.
. .BnuaHue Ha paBHOBECHbIV BbIXO4 MOJTIbHOrO COOTHOLLEHUS MCXOOHbIX BELLECTB, CoAepXaHus
NPOAYKTOB peakumn n npumMecen MHEPTHbIX KOMMNOHEHTOB.
TennoHocuTeNn, NX cpaBHUTENbHAs XapakTepucTtumka.
KonoHHa cnHTe3a ammuaka. MNpuHumn gencTeusa n 0CoO6eHHOCTM perynmpoBaHus TemnepaTypHo-
ro pexuma.
MaccooTtgava. KoadhdumumeHT maccootaaym n ero 3aBMCMMOCTb OT Yncna PeliHonbaca.
TexHonornyeckasi cxema npoM3BoaCTBa a30TOBOSOPOLHOM CMECH.
OCHOBHble TexHonorn4yeckme NoHATUA. Npon3BoaMTENBHOCTD, MOLHOCTb, UHTEHCUBHOCTD.
Tennosble npouecchl. MexaHM3Mbl nepeHoca TensnoThl.
Tennonepenaya. KoappumumneHt Tennonepeaayn. Cnocobbl HTEHCUpMKaLMK npoLecca.
lMapoBo3ayLHas KOHBEPCUS NPUPOSHOro rasa. PU3nko-xmmmdeckne ocobeHHOCTU npouecca.
MaccoobmeHHble npouecchl. Buapl nepeHoca maccbl. MonekynsapHas auddysums.
AbGcopbuuns, pexxum MeaneHHoOn peakuni.
AbGcopbuuns, pexxmm MrHOBEHHOW peakLuu.
[MoHATNE O MUKPO- M MaKPOKMHETUKE.
MpAMbI€ NCTOYHUKK TEMSOBOW SHEPTUMN.
TexHONOrnm4ecknii pexmnm Kak oCHoBa kKnaccmdumkarlmm npoLeccos.
BrnusHne TemnepaTtypbl Ha CKOPOCTb peakumm 1 CTeneHb NpeBpaLLeHus.
BnusHne gaBneHnsa Ha CKOPOCTb peakunm 1 CTeneHb NPeBPaLLEHMS.
Xnmmyeckoe NponsBOACTBO Kak CNOXHas cuctema.
Mogenn xumMmyeckux npomM3BOLCTB.
. AHanorosoe mogennpoBaHue.
OcHoBHOE ypaBHEHWEe Tennonepeaayn.

- NPOEKTUpOBaHMe npouecca (NPOeKTHoe 3aJaHue, NOACHUTENbHAas 3anncka, TEXHOMOrMm-
yeckasa cxema, paboume yeptexn). TexHmyeckaa gokymeHTtauusa (FTOCTel, TY, ISO, ASTM,
TEXHUYECKUIN pernameHT, TEXHOTOrMYECKU pernamMmeHT).
Mo okoH4aHWn VII cemecTpa no Kypcy «XMMU4eckas TEXHOMOrms» NpoBOAUTCS NPOMEXYTOYHadA
aTTectauus B popme ak3ameHa. K aksaameHy obyyaromecs nonyyaroT nepedeHb BONpocos, 13

KOTOp

bix cpopmupytotcs KMM no npeamety. lNpuxoas Ha ak3ameH, obOyyaloMNCs AOSMKEH



UMeTb Npu cebe 3a4eTHYI KHKKY U TeTpadb ¢ nabopaTopHbiM npakTukymom. Obyyatowmncs
BblGupaeT KM u rotoBuTtca K OTBETY. Bpemsa Ha noaroToBKy pernaMmeHTnpoBaHo NonoxeHnem
O NPOMEXYTOYHON aTTecTauumn obyyaroLwmxcs No NporpaMmmam BbicLLero obpasoBaHus.

[nsa oueHnBaHMsa pedynbTaToB 06y4eHMs Ha 3a4eTe UCMOMb3YTCA cneayoLwme nokasartenu:
1) 3HaHne y4yebHOro matepuana v BnageHue NOHATUMAHBLIM annapaTtoM Hayku O MpPOU3BOACT-
BEHHbIX npoLeccax;
2) yMeHMe CBsA3bliBaTb TEOPUIO C MPAKTUKOMN;
3) YMeHune unniocTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHuVe NpUMEHSATb TeopeTUYEeCKNe 3HaHNS, peLllaTb NpakTnyeckue 3agaydu;
5) BnageHne cnocobamu CMHTE3a NIEKapCTBEHHbIX BELLECTB U METOAAMM UX UCCIEAO0BaHUS;

[ns oueHMBaHuA pesynbTaToB 00y4YeEHUs HA 3a4eTe UCNOMb3YTCA cnegyowme nokasatenu (3YHebl
n3 19.1):
1) 3HaHNEe OCHOBHbIE 3aKOHOMEPHOCTU XMMUYECKOWN TEXHOIOMMM KakK HayKu;
2) 3HaHMe ocoBEeHHOCTEN 3KCnyaTaumm YyCTaHOBOK U annapaTtypbl, UCMOMb3YEMON Ha XUMUYECKNX MPO-
M3BOACTBAX;
3) 3HaHWe nNpobnem v NepcnekTUB pasBUTUS XMMUYECKNX NPOU3BOACTB;
4) ymeHune onpenensaTb onTUMarbHble YCIOBUS NPOBEAEHUS TEXHONOIMYECKUX MPOLIECCOB.
5) yMeHMe pacKkpbITb B3aMMOCBSA3N MeXOY pasBUTUEM XMMUYECKON HAYKNU U XMMUYECKOWN TEXHOSOIUMU;
6) yMeHune ycTaHaBnmBaTb CBSA3b MEXAY 3HAHUSMW OCHOB XMMUK U OU3MKKN U 0BnacTaMn NpUMeHeHus
3TUX 3HAHUN;
5) BnageHne NoHATUMHBIM annapaTtoM AaHHOW 0bnacTu Hayku (TEOPETUYECKMMU OCHOBaMM OUCLMMIN-
Hbl), CNOCOBHOCTbL MNNIOCTPUPOBATL OTBET NpMMepamMu, haktamu, AaHHbIMU Hay4YHbIX UCCReaoBaHUN,
NPUMEHATb TEOPETMUYECKNE 3HAHMS ONS PELLUEHMS NPAKTUYECKUX 3aaau.

[ns oueHnBaHus pe3ynbTatoB o6yqu|/|;| Ha 3a4eTe UCNOoJ1b3yeTCHd — 3a4TeHO, HE 3a4TEHO.
CooTHoLLEeHNe nokasaTenen, KputepueB U LLKanbl oLueHNBaHNA pe3ynbTaTtoB 06yquvm.

YpoBeHb chop-
Kputepuu oueHnBaHns KomneTeHumm MMUPOBaHHOCTH LUkana oue-
KoMneTeHuun HOK
Obyyvarowuincsd BnageeT NOHATUNHLIM annapaTtomM AaHHOW obracTtu MoBbIWEHHbIN 3a4yTeHo
Haykn (TeopeTUYeCcKUMM OCHOBaMW AUCLMMMAMWHBI), CMNOCOBEH wun- YpPOBEHb

NoCTpUpoBaTh OTBET NpuMepamu, dakTamu, AaHHbIMU HaydHbIX | BasoBbIf ypoBeHb
nccrnenoBaHuin, NPUMEHSITb TeOpeTUYEecKne 3HaHUA Ans peweHus | Moporosblii ypo-
NpakTU4ecknx 3agay B 0651acTv XMMUYECKOV TEXHONOTUN. BEHb

OGyualowmiica AeMOHCTPUPYET OTPbIBOYHbIE, dparMeHTapHble - HesauTeHo
3HaHUs, JonyckaeT rpyoble oWwnGKM.

[na oueHuBaHMA pe3ynbTaToB OOy4Y4eHMSI Ha 3K3aMeHe (3ayeTe C OLIEHKOMW) ucnonb3yeTtcsa 4-
GannbHas Wwana: «OTIMYHO», «XOPOLLOY», «YAOBIETBOPUTENIEHOY, «HEYA0BNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHUSI pe3ynbTaTtoB 0by4YeHusl.

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHunm cdhopmmpo- Lkana oue-
BaHHOCTU HOK
KOMMeTeHUun
OOyvatoluinica B NOMHOM Mepe BrageeT MOHATUMIHBIM annapaToM | [oBbILEHHbIN OTnunyHo
JaHHOM obnacTm Hayku (TeopeTUYecKMMM OCHOBaMW OUCLUMMIMWHBI), YPOBEHb
crnocobeH UNNICTpPUPOBaTb OTBET NpuMepamu, daktamu, OaHHbIMU
Hay4HbIX UCCMefoBaHUN, NPUMEHATL TEOPETUYECKUE 3HAHUA Onis pe-
LIEHUSI NPaKTUYECKNX 3aa4 B 001acT XMMUYECKOW TEXHOIOTUN.
OObyvarowuinca BnageeT MOHATUMHBIM annapaTtom AdaHHow obnactn | BasoBbin ypo- Xopouo
Haykun (TEOPEeTMYECKMMU OCHOBaMM AMCUMMIMHLI), cnocobeH onpepe- BEHb
NATb ONTUMarbHbIE YCINOBUSI MPOBEAEHUS] TEXHOMOIMYECKNX npouec-
COB, [JONycKaeT OWnOKN Npv ONNCaHMN KOHKPETHbIX YCTAHOBOK M an-




napaTypbl, UCMOMIb3YEMOIN HA XMMUYECKMX NMPOM3BOLACTBAX.

Ob6yyaowuncsa BnageeTt YaCTUYHO TEOPETUYECKUMM OCHOBaMM AUCLM- [NoporoBbii YpooBneTBo-
NIKWHbI, pparMeHTapHO cnocobeH onpeaensaTb onTUMarbHbIE YCIOBMS YPOBEHb pUTENbLHO
NpoBeAEeHNS TEXHOJOMMYECKUX MPOLECCOB, HE YMEET yCTaHaBnMBaTb

CBA3b MeXAY 3HaHMSAMU OCHOB XUMUU N PU3NKM U obracTamu npume-

HEHUS STUX 3HAHWUIA.

Ob6yyarowmnca AeMOHCTpUpyeT OTPbIBOYHbIE, PparMeHTapHble 3Ha- — Heynosne-
HWs, gonyckaeT rpybble ownbku. TBOPUTENbLHO




