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1. IEJIM U 3AJJIAYU OCBOEHUS JUCHUITTIMHBI

1.1. Ieabio ocBOEHMS AUCHUILUIUHBI SBIAIOTCS (OPMHUPOBAHUE Y CTYJCHTOB 00IIEro (pu3muKo-
XUMHYECKOTO  MHPOBO33PEHHUS, HAayyHOro  cmoco0a  MBIIUICHHS, yMEHUS  BUJETh
€CTeCTBEHHOHAYYHOE COJEpXKaHWE MpOoOJieM, BO3HUKAIOMIMX B TMPAKTHUYECKOW JEATEIBHOCTH
MH)XEHEpa-XUMHKA.

1.2. 3agauu ocBOEHUS TUCUMILTHHBI (MOIYJIs1):

— OCBOCHHE OCHOBHBIX TEOPUI HEPABHOBECHOW TEPMOJAMHAMHKHA W KUHETHUKH B IIOTOKE,
MO3BOJISIFOIIMX ONUCATh TEXHOJIOTHYECKUU MPOLECC, U MPEIEIOB MPUMEHUMOCTH ITUX TEOPUU
JUJISL pEUIEHUSI COBPEMEHHBIX U MEPCIIEKTUBHBIX TEXHOJOTHUYECKUX 3a/1ay;

— (opmupoBaHUE y CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOW KApTUHBI MUPA,

— (opmupoBaHUE HABBIKOB 110 MPUMCHCHHIO IOJIOKCHUNW XUMHUYCCKOW KHWHETHUKUA H
HEPAaBHOBECHOW TEPMOJAMHAMHKH K TPaMOTHOMY HAy4YHOMY aHaJM3y CHUTYallMi, C KOTOPBIMHU
WHXEHEPY NMPUXOJIUTCS CTAJIKUBATHCS B CBOEM NMPAKTUUECKON NEATEIbHOCTH U MPU OCBOCHUH
HOBEIX TEXHOJIOTHII;

— oOBJazeHue (yHIAMEHTAIbHBIMM NPUHLUUIAMU U METOJaMH pELIEHUS Hay4dHO-
TECXHHMYSCKHX 3a7ad.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

VYuebnast muctmminHa « TepMoarnHaMUKa M KHHETHKA HEPTEXUMHUECKUX MTPOIIECCOBY BKIIOUEHA
B TlepeueHb JUCHUIUIMH 110 BBIOOPY 00s3aTENBbHOM YacTH OO0pa30BaTEIbHON IMPOTPaMMBI
18.04.01 «Xumuyeckass TeXHOJOTUs» HampasieHHocTH (mpoduist) «TexHomoruu riIyOOKON
nepepadoTKH NPUPOAHBIX SHEPTOHOCUTEIEH»

JucuumuinHa peanusyercst B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC, OIT BO u YII, no nanHoi
IIPOrpaMMe OJrOTOBKH.

JucuunnrHa 6a3upyercst Ha ClAelyomuX AUCHUILUIMHAX: «XUMHUD», «DPu3nkay, «MareMmaTHkay,
«O01mas XuMUYecKasi TEXHOIOTUs», «XUMUYECKas TEXHOJOTHs IPUPOJHBIX YHEPTOHOCUTEIEH»
B 00BEMeE Kypca OakaliaBpuaTa.

HOJ'IyLIeHHBIe 3HaHUA HeO6XO,[[I/IMI>I AJId U3ydCHHUA IIPEAMCTOB IO MTPOrpaMMe MarucCtparypbl

«TexHonoruu riryookoi nepepadboTKy MPUPOIHBIX SHEPIOHOCUTENEI.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIHAIIJIMHbI

3.1. Ilpouecc u3ydyeHHMs AUCHMILUIMHBI (MOAYJS) HampaBieH Ha (QOPMHUPOBAHUE 3JIEMEHTOB
crenyrmux obmenpodeccnoHanbHbIX KommeTeHiud B cooTBercTBuM ¢ OIIOII BO mo

crenuanbHocTH: 18.04.01 « XuMHUeckass TEXHOJIOTHS.

IIK-2 I'otoB K BHCAPCHNIO HAYYHO-UCCIICAOBATCIBLCKUX U ONBITHO-KOHCTPYKTOPCKUX pa60T,

HOBOM TEXHUKH M TIEPEIOBOI TEXHOJIOTHH TI0 IepepaboTke HePTH U rasa.



3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHHUILIMHE, COOTHECEHHBIX ¢ IVIAHUPYeMbIMHU pe3yiabTatamMu ocBoenus OIl

Tabnuma 1 — IlepedyeHp MIaHUPYEMBIX PE3yIBTaTOB O0yUEHUS IO JUCIHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

KO}I 1 HAMMCHOBAHHC
KOMIIETCHIIUH

KOII U HAMMCHOBAHHEC
HHAUKATOpa
JOCTHKCHUSA

KOMIIETCHIIUH

Iliianupyemble pe3yJbTaThl 00y4eHHUsI 0 TUCHUIIIHHE

OueHo4YHBIE CPECTBA

Texymero
KOHTPOJISA

IIpomexyToyHOM
arTecTaluu

Tun HpO(I)eCCI/IOHaJ'ILHOI\/'I JACATCIBbHOCTH — Hay‘IHO'I/ICCJ'Ie,E[OBaTeJIbCKI/Iﬁ

Tpynosasa ¢pynknusa: C/06.7 (IIC 19.002) BrenpeHre HayIHO-HCCIEAOBATEIECKAX U OMBITHO-KOHCTPYKTOPCKUX pa0OT, HOBOH TEXHHUKH U IEPEIOBON TEXHOJIOTHH T10

nepepaboTke HeTH U raza

[IK-2 T'oToB K
BHE/IPCHHIO HAYIHO-
HCCIIeIOBATENIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX pabor,
HOBOM TEXHUKHU U
Nepe0BOM TEXHOJIOTHU
o nepepaborke HedTH U
rasa.

WIIK-2.2.
AHanm3upyeTr pHCKH U
U3MEHEHUe

3G GEKTUBHOCTH
paboThI
TEXHOJIOTHUECKUX
YCTaHOBOK npu
BHEJPEHUN HOBOM

TEXHUKH M TEXHOJOTHI
rIyOOKOH TepepadoTKU
HedTH 1 raza

3HaTh: TEXHOJOTHUIO
nepepaboTku HedTH,
¢usnueckue,
(huznko-
XUMHYECKHE U
XUMHUYECKHE OCHOBBI
TEXHOJIOTUUECKHX
IPOLIECCOB,;
TeHACHIUH
Pa3BUTHUS TEXHUKH U
TEXHOJIOTUH
nepepaboTku HedTH
W rasa.

YMeTb: IpUMEHATH
TEPMOINHAMUYICCKHC U
KUHETUYECKUE
3aKOHOMEPHOCTH JIJIst
UCCIIeIOBaHUS
HEPTEXUMHUYECKUX
npoIeccoB; HopMUPOBAThH
HPEIOKEHHS IO
OCYIIECTBIICHHIO
pa3paboTaHHBIX TPOEKTOB
Y TIPOU3BOACTBEHHBIX
MporpamMm; OIICHUBATh
PHUCKH IIPH BHEIPCHUU
HOBOMW TEXHUKU U
TEXHOJIOTHH TTyOOKOH
nepepaboTku HehTH U
rasa.

Baagers: HaBbIKaMHU
opraHu3aLuu
pa3paboTKH IIaHOB
BHEJIPEHUS HOBOM
TCXHUKHU U TCXHOJIOTHUH,
OITIBITOM ITIOCTAHOBKHU
Lenel U 3aa4 Hay4yHo-
HCCIIEI0BATEIbCKHUX U
OIBITHO-
KOHCTPYKTOPCKHX
pabor.

Ompoc.

Pedepar

OK3aMeH




4. CTPYKTYPA U COJEP)KAHUE JTUCIIUITJIMHBI

4.1. Pacnpeuenelme pr)lOéMKOCTI/I AUCHHUIIIMHBI 110 BUJIaM paﬁoT mo ceMmecrpam

OO6mas Tpy10EMKOCTh NUCIUIUIMHBI COCTaBiseT 6 3a4. ef. 216 yacoB, pacmpeaesieHue 4acoB 1Mo
BUJIaM pabOT U ceMecTpaM IpeICTaBlIeHO B Tabiuiie 2.

Tabnuma 2 — Pacnipenenenue TpynoEMKOCTH TUCIUILIMHEI 110 BUAaM paboT 1Mo cemecTpam

TpynoémkocTh
Buj yueOHOoii padoTnl Bcero B 1.4. mo
cemMecTpam
yac. 3 cent
®opmaT u3ydeHus: AMCHUTLIMHBI OuHast
OO0mast Tpy10€MKOCTb IUCLIUILIUHBI IO Y4eOHOMY IUIaHY 216 216
1. KonrakTHas padora: 92 92
1.1. AynutopHast paboTa, B TOM YHCJIE: 85 85
3aHATHUSA JeKIMOHHOTO THHa (JI) 17 17
3aHATUS cemuHapckoro tuna (I13-ceMuHapel, MpakT. 3aHATUS U 17 17
71p)
naboparopublie padboTsl (JIP) o1 ol
Kontpons (KCP) 7 7
1.2.BHeayauTopHas, B TOM YHucJe
kypcoBas padota (nmpoekt) (KP/KII) (koncynbramus, 3anmra)
TEKYIUI KOHTPOJIb, KOHCYJIbTALUHU 1O AUCIUIIIUHE
KOHTaKTHas paboTa Ha mpomexyTouHoM KoHTpose (KPA)
2. CamocTrosiTesnbHas padora (CPC) 97 97
pedepar/acce (MMOATOTOBKA) 8 8
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHast paboTa
kypcoBast padora/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTPHOE ~ M3yYeHHWE  Pa3/ielioB,  CaMOIIOATOTOBKA
(mpopaboTka 1 TOBTOPEHHE JIEKIIMOHHOTO MaTepuaa U MaTepuana 89 39
y4eOHUKOB U y4eOHBIX MMOCOOUH, MOATOTOBKA K JIaOOPAaTOPHBIM U
MPAKTUYECKUM 3aHATHUSAM U T.11.)
[ToaroroBka k sk3amMeHy (KOHTPOJIb) 27 27




4.2. CopepxaHue JMCUMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuna 3 — ConeprkaHue AUCUUILIIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

IInanupyemsie Buasbl yueGHoii padoTsI (4ac)
(KOHTpPOJIMPYeMbI HaumeHnoBanue HanmeHoBanue
€) pesyJabTarhbl KonraxrHasi pagora % o HCIOJIb3YeMbIX paszpaéoTaHHOro
. |-~ T
;121-5(())61*'[:[[(’{.1}[(1? HaumeHnoBaHue pasjesnos, TeM :‘.if g £ 3 Bug CPC ARTHBHBIX | iIeKTpoIHoro
H H " - 2 _ 2 . E E HHTEPaKTHBHBIX Kypca
UHANKATOPBI = ? é 2 = s ° 00pa3oBaTeIbHBIX (Tpy10eMKOCTh
IOCTHKEHHUS % g e E E 2 5 TEXHOJIOr Ui B Yacax)
KOMIIeTeHIM I = l§ s g ° 5 %
= =
2 cemecTp
IIK-2 Pa3znen 1. Kuneruka B nmoroke [IpesenTaruu
WUIK-2.2. Tema 1.1. TepMoauHaMu4yecKue 1 IIpopaboTka nexuii u JIek1us ¢ YaCTUYHBIM
CUCTEMBI. DHTPOIHUSL. mutepatypsl [6.1.1], [6.1.4] MpHUBIICUYCHIEM (POPMBI
JIICKyccuH, Oecebl.
Tema 1.2. Temnepatypa u 1 [IpopaboTka Jekiuii u Jlexuus ¢ 4acTUYHBIM
KOJIMYECTBEHHBIE T'a30BbI€ 3aKOHBI. mutepatypsl [6.1.1], [6.1.4] MIpUBIICUYCHIEM (POPMBI
JTUCKYCCHUH, Oecepl.
JlaGopaTopHasi pa6ora 1 1o teme 3 IMoaroroBka k JIP [6.1.4] KommerorepHoe Moaenu-
1.2. posanue. KonnextusHo-
TpYyINIOBOE 00CykKIeHHE
pe3yIbTaTOB
Cnaua otyetoB 1o JIP 1 1 Odopmirenne otgera o JIP | 3ammra JIP
Tema 1.3. Dddext xoyns- 1 IIpopaboTka nexuii u Jlexnus ¢ 9acTUIHBIM
Tomcona. CxKiKeHne ra3oB muteparypsi [6.1.1], [6.1.4] | npuBneueHnem HopMBbI
JIUCKYCCHUH, OeceIbl.
JladopaTopHasi pa6oTa 2 1o Teme 3 IToaroroska k JIP [6.1.4] KommeroTepHoe Moaemnu-
1.3. posanue. KosekTuBHO-
IpyNIoBoe 00CykKICHHE




pe3yNbTaToB

Cnava orueros 1o JIP 2 1 Odopmiienne otyera o JIP | 3ammra JIP
Tema 1.4. Kunetuka XuMHuecKux 1 [Ipopabotka nexuuii u Jlexnus ¢ yacTUYHBIM
peaxmuii B OTKPHITHIX CHCTEMAaX. nutepatypsl [6.1.4], [6.2.1] | npuBiedeHneM GOpPMBI
PeakTops! nneanpHOTO JIICKycCUH, Oecesl.
BBITCCHECHHSI.
IIpakTnyeckoe 3ansiTue 1 no reme 4 IloaroroBka k nmpakTuiec- KomnnekrusHo-rpynmnoBoe
1.4. KoMy 3aHATHIO [6.2.1] 00CyXIeHUE Pe3yIHTaTOB
Tema 1.5. Peaktopbl H1€anbHOT0 1 [IpopaboTka JeKkiuii u Jlexuus ¢ 4acTUYHBIM
CMELIECHHUS. muTepatypsl [6.1.4], [6.2.1] TIpHUBJICUYCHIEM (POPMBI
JTUCKYCCHUH, Oece/Ibl.
IIpakTHyeckoe 3aHATHE 2 110 TEME 4 IToaroToBka K mpaxkTH4ec- KonnextuBHO-rpynmnosoe
15. KoMy 3aHsITHio [6.2.1] 00CYyXKIeHUE PEe3yIbTATOB
Tema 1.6. OOpaTuMble peakuuu B 1 IIpopaboTka snekiuii u Jlexmust ¢ YaCTUYHBIM
notoke. [TocnenoBarensHble sutepatypsi [6.1.4], [6.2.1] | npuBnedeHnem HopMbI
peaKIyy B IOTOKE. JIUCKYCCHUH, Oecepl.
JlaGopaTopHas padora 3 o Teme 3 IMoxaroroka k JIP [6.2.1] KommnerotepHoe Monenu-
1.6. poBanue. KonnekTuBHo-
TPYIIOBOE 00CyXKIeHHE
pe3yNIbTaTOB
Cpauva orueroB 1o JIP 3 1 Odopmirenne otdera o JIP | 3ammra JIP
IIpakTuyeckoe 3ansiTue 3 1o TeMe 4 IToaroroBka k npakTuuec- KomnekrusHo-rpynmnoBoe
1.6. KoMy 3aHATHIO [6.2.1] 00CyX/IeHUE Pe3yIhTaTOB
CamocTtosiTenbHast  padora 110 30
ocBoeHuto 1 paznena.
Hroro no 1 pazneny 6 12 12 30

IK-2
UIIK-2.2.

Pa3nen 2. JIuneliHasi HepaBHOBeCHAs TePMOIMHAMMKA

IIpesenTanuun

Tema 2.1. I3MeHeHnE SHTPONIHN B
OTKPBITOH CUCTEME

1

IIpopaboTka nexuii u
murepartypsl [6.1.1], [6.1.2]

Jlek1us ¢ YacTUYHBIM
MIpHUBJICYCHIEM (DOPMBI
JIUCKYCCHUH, OeceIbl.

JladopaTopHasi pa6oTa 4 1o Teme
2.1.

IToaroroska k JIP [6.1.1],
[6.1.2]

Kommnsroreprnoe moaenu-
poBanue. KosnektuHo-

IpyHIoBoe 00CyxKIeHHE

pE3yJIbTaTOB




Cnaua oruertos 1o JIP 4

Odopmiienne otyera 1o JIP

3amrura JIP

IIpakTnyeckoe 3aHATHE 4 110 TEME
2.1.

IMoxroroBka K mpakTUyec-
KoMy 3aHsATHIO [6.1.1]

KosutekTuBHO-TpynIoBoe
00CyXIeHHe Pe3yIbTaTOB

Tema 2.2. [TpuHIMI AETAIEHOTO
PaBHOBECHS U ITPOU3BOICTBO
SHTPOIHHU B XUMUYECKHUX PEAKIIHSIX.

[IpopaboTka Jekiuii u
murepartypsl [6.1.1], [6.1.2]

JIeknus ¢ YacTHYHBIM
MpUBJIeYCHIEM (HOPMBI
JTIUCKYCCHUH, Oecepl.

JlabopaTopHasi padora S o teme
2.2.

ITonroroska x JIP [6.1.1],
[6.1.2]

Kommsroreproe Mmozaenu-
poBanue. KomnektusHo-

TPYIIIOBOE 00CyKICHHE

pe3yIbTaTOB

Cnaua oruertos 1o JIP 5

Odopmiienne otyera 1o JIP

3amrura JIP

Tema 2.3. Jluneiiabie heHOMEHOIIO-
runveckue 3aKoHbl. COOTHOIIEHHNE
B3anMHOCcTH OHcarepa.

IIpopaboTka nexuuii u
nutepartypsl [6.1.1], [6.1.2]

Jlekus ¢ 4acCTUUHBIM
npuBIIeuYeHHEM (HOpPMBI
JIUCKYCCHUH, Oecebl.

JlabopaTopHasi pa6oTa 6 1o Teme
2.3.

Ioxroroska k JIP [6.1.1],
[6.1.3]

KommnerotepHoe Monenu-
poBanue. KonnekTuBHo-

TPYIIOBOE 00CyXKIeHHE

pe3yNIbTaTOB

Cpa4va orueroB 1o JIP 6

Odopmirenne orgera 1o JIP

Samura JIP

Tema 2.4. Teopema 0 MUHUMYME
MPOU3BOJICTBA SHTPOITHH.

[IpopaboTka Jekiuii u
mutepatypsl [6.1.1], [6.1.2]

Jlekuust ¢ 4aCTUYHBIM
IpUBJICYCHHEM (POPMBI
JIICKyccuH, Oecebl.

JlaGopaTopHnas padora 7 no teme

IToaroroska k JIP [6.1.1],

KOMHLIOTCpHOC MOJCIIN-

2.4, [6.1.3] posanue. KosiekTuBHO-
TPYyMIIOBOE 00CYXICHHUE
pe3yJbTaToB

Cnava oruetos 1o JIP 7 Odopmnenue otaera o JIP | 3amtura JIP

Tema 2.5. 3menenue
HpOHSBO}lCTBa 3HTpOHI/II/I BO
BPEMEHU U YCTOWIHBOCTD
CTaIlMOHAPHOTO COCTOSIHUSI.

ITpopaboTka nexuii u
murepartypsl [6.1.1], [6.1.2]

Jlek1us ¢ YaCTUYHBIM
MIpHUBJICYCHIEM (hOPMBI
JTIUCKYCCHUH, OEeCeIbl.

JlaGopaTopHas padora 8 no Teme
2.5.

IToaroroska k JIP [6.1.1],
[6.1.3]

KomrbroTepHoe Moaenu-
poBanue. KosnektuHo-
IpyNIoBoe 00CykKICHHE




pe3yNbTaToB

Cnaua orueros 1o JIP 8 1 Odopmiienne otyera o JIP | 3ammra JIP
CamocrosTeabHast padoTa 1o 29
OCBOCHHIO 2 pazJiena.
Hroro no 2 pazgeny 5 19 29
IT
I1K-2 Paspnen 3. HesqinHeiiHasi TepMOAMHAMH KA peseHTatun
UIIK-2.2. Tema 3.1. lanékue oT paBHOBECHS 1 [IpopaboTka Jekiuii u Jlexnust ¢ 4acCTUYHBIM

cuctemsl. Sueiiku benapa.

mutepatypsl [6.1.1], [6.1.3]

IpUBJICYCHUEM (HOPMBI
JIICKycCuH, Oecebl.

IIpakTuyeckoe 3aHsTHE S 110 TEME

HO,I[FOTOBK& K IpaKTU4eC-

KommektuBHO -IpynmoBo¢c

3.1 KoMy 3aHsaTuio [6.1.3] 00CYyXKIeHUE PEe3yIbTATOB

Tema 3.2. YcroitunBocTth 1 IIpopaboTka snekiuii u Jlexmust ¢ YaCTUYHBIM

HEpaBHOBECHBIX CTAI[HOHAPHBIX marteparypsi [6.1.1], [6.1.2] | npusneyenuemM hopmsbI

COCTOSIHUH JIUCKYCCHUH, Oecepl.

JlaGopaTopHasi paboTa 9 o Teme 3 IToarotoska k JIP [6.1.1], JleMOoHCTpaIOHHBIH

3.1. [6.1.3] omnbIT. KojtekTuBHO-
IPyNIIOBOE 00CYXICHHUE
pe3yJIbTaTOB

Cpa4va orueroB 1o JIP 9 1 Odopmirenne ordera o JIP | 3ammra JIP

Tema 3.3. [lorepst ycTOMYMBOCTH, 1 [IpopaboTka Jekiuii u Jlexuus ¢ 4acTUYHBIM

oudypkamus. muteparypsl [6.1.1], [6.1.3] | npuBiedeHHeM QOPMBI
JTUCKYCCHUH, OeceIbl.

JladopaTopnas pa6ora 10 no Teme 3 IToaroroska k JIP [6.1.1], KommerorepHoe Moaenu-

3.3. [6.1.3] poBanue. KomnektusHo-
TPYyMIIOBOE 00CYXICHHUE
pe3yIBTATOB.

Cnaua otuetos o JIP 10 1 Odopmirenne otgera o JIP | 3ammra JIP

Tema 3.4. Tepmuueckas 1 [IpopaboTka yekiuii u Jlexmwst ¢ 9aCTHIHBIM

YCTOIYUBOCTE PabOTHI
XMMHYECKOTO PEaKTOpa.

smteparypst [6.1.1], [6.1.3]

MIpHUBJICUYCHIEM (DOPMBI
JIUCKYCCHUH, OeceIbl.

JladopaTopHasi padota 11 1o Teme 3
3.4.

IToaroroska k JIP [6.1.1],
[6.1.3]

Kommnsroreprnoe moaenu-
poBanue. KosnektuHo-
IpyNIoBoe 00CykKICHHE
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pEe3yNIbTATOB.

Cnava orueros 1o JIP 11 1 Odopmiienne otyera o JIP | 3ammra JIP

Tema 3.5. Konebanust B cucteme 1 [Ipopabotka nexuuii u Jlexmust ¢ 4aCTUYHBIM

«XUIIHUK — KEePTBAY. mureparypsl [6.1.1], [6.1.3] | npuBiederneM GopMbI
JTUCKYCCHUH, Oecepl.

JlaGopaTopHas padora 12 no Teme 3 [Moaroroeka k JIP [6.1.1], KomnerorepHoe Mmonenu-

3.5. [6.1.3] poBanue. KomnektuHo-
TPYIIIOBOE 00CyKICHHE
Pe3yNIbTaTOB

Cnava orueros 1o JIP 12 1 Odopmirenne ordera o JIP | 3ammra JIP

Tema 3.6. Peaxiusa benoycosa — 1 [IpopaboTka snekiuii u Jlexmust ¢ YaCTUYHBIM

’Kaborunckoro nrepatypsl [6.1.1], [6.1.3] | npuBnedeHreM GpopMsbl
JIUCKYCCHUH, Oecebl.

JladopaTopHas padora 13 no Teme 3 IToarotoska k JIP [6.1.1], JleMoHCTpaIMOHHBIH

3.6. [6.1.3] omnbIT. KojtekTuBHO-
IpyMNIOBOE 00CykKIeHHE
pe3yJbTaToB

Cnaua otuetos 1o JIP 13 1 Odopmienue otuera o JIP | 3amura JIP

CamocTtosTe1bHas padoTa 1o 30

OCBOCHHIO 3 pazjena.

Hroro no 3 pazaeny 6 20 1 30

pedepar, 3cce (Tema) 8 Odopmitenue pedepara, KonnexrusHo-rpynmnosoe

O/IFOTOBKA TPE3CHTALIUH o0CyX/eHue J0KIaaa

pacuyérHo-rpajuyeckass  padora

(PT'P)

KOHTPOJIbHAsI padoTa

HUTOI'O 3a 2 cemecTp 17 51 17 97

HUTOI'O no qucuuIinHe 17 51 17 97
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5. TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH Y ITIPOMEXKYTOYHAS ATTECTALIMSI 10 U'TOT'AM OCBOEHUSA JTUCIHUILIMHBI

Jlns ocyliecTBIEHUS TEKYIIEro KOHTPOJIS 3HaHUI 00y4Jaromuxcsi chopMyIHpOBaHbl TEOPETUUECKUE BOIPOCHI IO TeMaM JIabopaTOpHBIX paboT

Y TIPUMEPHI 3aJJaHUH JJIS IPAKTHYECKUX PadoT.

Taxxe copMupoBaH nepedeHb BOIMPOCOB, BBIHOCUMBIX Ha IPOMEXYTOUHYIO aTTeCTalllIo B (popme sK3aMeHa BO 2 ceMecTpe.

Yka3aHHBIH KOMIUICKT OIICHOYHBIX CPEJICTB SIBIISETCS HEOTHEMIIEMOM YacThIo (DOH/IA OIICHOYHBIX CpeIcTB U XpaHuTcs Ha kadenpe TOIIu XOB.

[Tpu mpoMeKyTOUHOM KOHTpOJIe (IK3aMEH) YCIEeBAEMOCTh CTYJCHTOB OIICHHBAETCS IO UYETHIPEXOAITBHON CHCTEME «OTIUYHOY, «XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIBHO.

Ta6n1z1ua 4 — KpI/ITepI/II/I OLICHUBAHUS pE3yJibTaTa 06y‘ICHI/I${ 110 JUCHUIIJIMHE U IIKaJIa OLCHHNBAaHUA

Koa u HammMeHoBaHue

KO)_] H HAMMCHOBaHHUE

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHHs

KOMIIETEHM U HHIUKATOPA OueHka Oruenka Ouenka Ouenka
MOCTHIKEHHS «HEYJAOBJICTBOPHTEIbHO» «y10BJIETBOPUTEJILHO» «XOpo1I0» «OTJIMYHO»
0-59% 60-74% 75-89% 90-100%
KOMIICTeHIIUH . . . . . . . .
0T max peUTHHTOBON OT Max peHTHHTOBOH OT max peHTHHTOBOH OT max peHTHHTOBOH
OLICHKH KOHTPOJISt OLIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS
IIK-2 T'oTOB K UIIK-2.2. Ananusupyet He roroB k BHeApeHUIO Cna0o roToB K BHEAPCHHIO Xopouio rotoB K AOGCONFOTHO TOTOB K

BHE/IPCHHIO HAYIHO-
HCCIIeIOBATEIbCKUX U
OTIBITHO-KOHCTPYK-
TOPCKHX padoT, HOBOH
TEXHUKH U MepeIOBOM
TEXHOJIOTHH 10
nepepaboTke HEPTH U
rasa.

PHUCKH 1 U3MCHECHUE
3¢ EeKTHBHOCTH PabOTHI
TEXHOJIOTHYECKHUX
YCTaHOBOK IIPH
BHEJIPEHUH HOBOU
TEXHUKH U TEXHOJIOTHt
riryOOKOH TIepepaboTKu
HedTH M Taza

HAYYHO-HCCIIEA0BATEILCKUX
U ONBITHO-KOHCTPYKTOPCKUX
paboT, HOBOU TEXHUKHU U
nepe0BOM TEXHOJIOTHH 110
nepepaboTke HeTH U Ta3a.

HAYYHO-HCCIIEJOBATEIIECKUX
M OIBITHO-KOHCTPYKTOPCKUX
paboT, HOBOH TEXHUKHU U
epe0BOM TEXHOJIOTUH 110
nepepaboTtke HeTH U rasa.

BHE/IPCHHIO HAyIHO-
MCCJIEeJIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
paboT, HOBOH TEXHUKHU U
Mepe0BOM TEXHOJIOTUH 110
nepepaboTtke HeTH U rasa.

BHE/IPCHHIO HAYYIHO-
UCCJIEJOBATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
paboT, HOBOHM TEXHUKHU U
MepeI0BOM TEXHOIOTUH IO
nepepaboTtke HeTH U rasa.
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Tabnuma 5 — Kpurepuu onieHUBaHUS

Ounenka Kpurepun oueHuBanus

OIICHKY «OTJHMYHO» 3aCIy>XMBAET CTYACHT, OCBOMBILIUNA 3HAHUS,
YMEHHUsI, KOMIIETEHLIUH U TEOPETUYECKUN Marepuan 0e3 mpoOemnos;
BBHITIOJTHUBIIIHMIA BCE 3a/IaHUS, IPETYCMOTPCHHBIC y4eOHBIM TUTAHOM Ha

BeIcokuii ypoBeHb
«5»

(oTytMuHO) BBICOKOM  KQueCTBEHHOM  YpPOBHE,  MPAKTHYECKHEC  HABBIKH
npodeccrnoHaIbHOTO PUMEHEHUS OCBOEHHBIX 3HAHUI
c(OpMHPOBAHBI.

Cpenuuii ypoBeHb OIICHKY  «XOPOIO0»  3aCTyXXHUBACT CTYAEHT, IPAKTHIECCKU

«4» MOJIHOCTBIO ~ OCBOMBIIUN  3HAHUS, YMEHHUS, KOMIETCHIMH U
TEOPETHYECKUI  Marephan, ydeOHbIC 3aJaHusi HE  OICHEHBI

(xopormo) MaKCHMAaJIbHBIM YHCIOM 0aioB, B OCHOBHOM C(OpMHPOBAI

IMPAKTUYCCKHUEC HABBIKU.

OLICHKY «yAOBJIETBOPUTEJIbHO)» 3aCIIy’)KUBA€ET CTYJIEHT, YACTUYHO
c mpoberamMy OCBOMBIIMI 3HaHUS, YMEHMs, KOMIIETEHLUH U
TEOPETUYECKHI MaTepuaj, MHOrHe YydeOHble 3agaHus JH0O0 He

[Toporossrit
YPOBEHB «3»

(HEeY1OBIETBOPUTENHHO)

(YZIOBIIETBOPUTETEHO) BBINOJHMII, JHOO OHM OLIEHEHBl YHCJIOM OajlyIoB OJIU3KHM K
MUHUMAITBHOMY, HEKOTOpPHIC MIPAKTUICCKHE HaBBIKA HE
c(OpMHPOBAHEI.

o OLICHKY «HEYIOBJETBOPHUTEIBLHO» 3aClIy)KUBACT CTYIEHT, HE
MuHuManbHBIN Y Y p y y ’

OCBOMBIIIHH 3HaHUA, YMCHHA, KOMIICTCHLIUHU U TeOpeTI/I‘-ICCKI/Iﬁ
Marepual, y4eOHbIe 3a/aHUsI HE BBIMOJIHII, MPAKTHUYECKHE HAaBBIKH
He c(hopMUPOBaHBI.

YPOBEHB «2»

6. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YyeOnas murepaTypa, ne4aTHble H31aHusi OM0JINOTEYHOTO (POHAA,

IJEKTPOHHbIC U3TAHUSL.

1.

[Tpuroxxun, Y. CoBpeMeHHasi TEpMOIMHAMUKA OT TETUIOBBIX ABUIATEIEH 10 AUCCUIIATUBHBIX
cTpyktyp: [nep. c¢ anri.] / W. lpuroxun, . Kongenyau. — M.: Mup, 2002. — 461 c.
https://bookree.org/reader?file=485308

[Tpuroxxun, 1. OT cymecTByromero k Bo3Hukarouemy: Bpems u cioxkHOCTh B (hU3MUECKUX
Haykax: [mep. c¢ aurin.] / W. Ilpuroxxun — M: Hayka, 1985. — 327 c. al24.ru>wp-
content/uploads/2015/06/mpu_1.pdf

OcunosB, A.M. Tepmoaunammuka Buepa, ceroaHs, 3aBTpa. Y. 2. HepaBHoBecHas
tepmoauHamuka / A. WM. Ocunios // CopocoBckuii 00pa3zoBaTellbHBIN KypH. — 1999, — No 5. —
C. 91-97. window.edu.ruyresource/678. . .files/9905_091.pdf

Ommanyaiae HM., Knoppe [I.I'. Kypc xummnueckoit kuaetuku. M: «Bslcmr. mkomnay», 1969.
dl.booksee.org>genesis... YEmanuyel N...Knorre D...Kurs...

6.2. CnpaBouHo-Oubanorpadguyeckas aureparypa

Konmnakosa H.A., Pomanenko C.B., Konmakos B.A. COopHUK 3a/1a4 IO XUMUYECKOU
tepmoauHamuke. Tomck: M3n-Bo Tomckoro momutex. yH-T, 2008. twirpx.clubyfile/1344630/
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https://bookree.org/reader?file=485308
http://www.al24.ru/wp-content/uploads/2015/06/%D0%BF%D1%80%D0%B8_1.pdf
http://www.al24.ru/wp-content/uploads/2015/06/%D0%BF%D1%80%D0%B8_1.pdf
http://window.edu.ru/resource/678/20678/files/9905_091.pdf
https://dl.booksee.org/genesis/105000/3c4d64fd14f0c29cc026549f8d282a26/_as/%5bYEmanuyel_N.M.,_Knorre_D.G.%5d_Kurs_himicheskoi_kin(BookSee.org).pdf
https://www.twirpx.club/file/1344630/

6.3. MeTonnueckne yKa3aHusl, pEKOMEHIALMH M IPyrue MaTepuajbl K 3aHATHAM

Meroanueckue ykaszaHus K JlabopaTopHbIM paboram mo Kypcy «TepmoauHamuika M
KAHETHKa HEe(PTeXMMUYECKUX TPOIECCOB» JUIi MarucTpantoB HampasieHus 18.04.0 —
«XUMHYEcKash TEXHOJIOTUS» Marucrepckas nporpamma «TexHOIornn riyOoKoW mepepaboTKu
IPUPOHBIX SHEPTOHOCUTENEH» HaxoaaTcs Ha Kadenpe TOIMuXOB.

7. AHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIVIMHbI

VY4eOHBI mporecc IO JUCHUIUIMHE O00eCTledYeH HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJIHO PacCHpOCTPaHSIEMOTO MPOrPAMMHOTO OOECIICUCHHS, B TOM HYHCIIE
OTEYECTBEHHOT'O IPOM3BOJICTBA (COCTaB MO IUCIMIUIMHE ompeneiaeH B Hactosmenr PIIJ u
MOJIJIC)KUT OOHOBJICHUIO ITPU HEOOXOJUMOCTH).

7.1. IlepeyeHbp pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHMKAIMOHHOH  CeTH
«AHTEepHET», HEOOXOIMMBIX /IJIsl OCBOEHHUS THCHUIIMHBI (MOTYJI51)

1. Hayunas oanektponnas Oubnuoreka E-LIBRARY.ru. - Pexum  mgocryna:
http://elibrary.ru/defaultx.asp

2. Dnextponusli pecypc Ooubmuoreku HI'TY (https://e.lanbook.ru/)Jlanp : s31eKTpOHHO-
OoubnroTeuHas cucteMa. [ DIeKTpOoHHBIH pecypc]. — Pesxum nocryma: http://elib.tolgas.ru./ - 3arm.
C 9KpaHa.

3. DnexTpoHHO-O0MOMMOTEeYHast cucTtemMa Znanium.com [DIEKTpOHHBIN pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.

4. OrtkpbiToe 00pazoBaHue [ DNEKTPOHHBIN pecypc]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlonHoTekcroBas, MHOroorpacienas 6a3a naHHbIX (BJ])
[DnexTponHbIi pecypc]. - Pexxum poctyma: http://polpred.com/. — 3ari. ¢ skpana.

6. ba3bl nanHbIx Bceepoccuilckoro MHCTHTYyTa HayyHOW M TEeXHMUYECKOW MHGOpMaIuu
(BUHUTHU PAH) no ecTtecTBEeHHBIM, TOYHBIM U TEXHUYECKUM HayKaM [ DJIEKTPOHHBIN pecypc]. -
Pexxum nmoctyma: http://www.viniti.ru. — 3ari. ¢ sxpana.

7. YuuBepcutTeTckas uHpopMannoHHas cucreMa Poccust [DnexTpoHHBIN pecypc]. - Pexum
nocrtymna: http://uisrussia.msu.ru/. — 3ar. ¢ skpaHa.

7.2. Ilepeyenb mMporpaMMHOro odecnevyeHusi 1 MHGOPMALMOHHBIX CHPABOYHBIX
CHCTEM

Tabnua 6 — IlepedeHb 37€KTPOHHBIX OMOIMOTEUYHBIX CUCTEM

Ne HaumenoBaHnue CcbLiKa, M0 KOTOPO# OCYIeCTBJIsSIETCS
9BC noctyn k 9bC
1 Koucynprant http://www.studentlibrary.ru/
CTyJEHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

B Tabnuue 7 ykazaH nepeyeHb MpOo(pecCHOHANBHBIX 0a3 JaHHBIX U MH(YOPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOPBIM oOecriedeH 1ocTyn (ymaieHHbIH moctym). /laHHBINH nepedeHb
MOJUIEXKHUT OOHOBIICHHIO B cOOTBeTCTBUH ¢ TpeboBanusimu ®I'OC BO.
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Tabnuua 7 — IlepeyeHb COBpEMEHHBIX MPO(PECCHOHATBHBIX 0a3 TaHHBIX U
UH()OPMAIIMOHHBIX CHPABOYHBIX CUCTEM

HaumenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yAaJleHHbIH AOCTYII €
Ne AAHHBIX, HH(POPMALITOHHO-CIIPABOYHOM YKa3aHHeM CCHLIKH/I0CTYI U3 JIOKAJIBHOI
CHCTeMblI ceTH YHUBEPCUTETA)
1 Basa maHHBIX CTAaHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
2 Iepedens npodeccrnoHanbHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
MH(OPMALMOHHBIX CIIPaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBbI JIs1 HHBAJIMOB U JIUI] C OB3

B rtabmume 8 ykazaH mepedeHb OOpPa3OBaTENBHBIX PECYpPCOB, HMEIOMUX (OPMBI,
aJanTUPOBAHHBIE K OTPAHUYCHHUSAM HMX 370POBbS, a TAK)KE CBEICHHUS O HAIMYUU CHEIUATbHBIX
TEXHUYECKUX CPEJICTB OOYYCHHS KOJUIEKTUBHOTO M WHIWBHAYAJIBHOTO TMOJb30Banus. [lpu
3aMOJTHCHUH TAOJIUIBI MOKET OBITh MCIOJb30BaHA WH(OpMAIKs, pa3MENICHHAS B IOApa3/eie
«JoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csegenus 00
oOpa3oBaTenbHOM opranu3anum»https://www.nntu.ru/sveden/accenv/

Tabmuma 8§ — OO6pa3oBaTelbHBIC PECYPCHI 11 HHBATUIO0B U Jinil ¢ OB3

Ne Ilepeuyens 00pa3zoBaTeIbLHBIX CBeeHus 0 HAJIUYNH CIEIHAJIbLHBIX
B pecypcoB, TPUCTOCOOTEHHBIX TJIs TeXHHYECKHUX CPe/ICTB 00y4eHHsI
HCNO0JIb30BaHNsI HHBAJIUIAMH H KOJUIEKTUBHOTO M MHIAUBHUAYAJIbHOTO
aunamu ¢ OB3 NM0JIb30BaHUS
1 9BC «KoHCYIBTaHT CTyACHTA» 03BYyYKa KHHT M yBeJIMUEHHE MpudTa
IBC «JIauby crenydaibHoe  MOOWJIBHOE — MPUIIOXKEHHEe -
2 CHHTE3aTOp peYH, KOTOPBIl BOCIPOHM3BOAUT
TEKCTbl KHUI' © MCHIO HAaBUT'alTUU
3 3BC «tOpaiiT» Bepcus s cIa00BHIAIMINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE JIJIS1
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA IO JUCHUIIJIMHE

Jlnst poBeNeHHs JIGKIIMOHHBIX JIEMOHCTPAIlMii MMEETCs JIEMOHCTPAIMOHHBI KaOWHET
1226, ocHam€HHBIN HEOOXOAUMBIM IEMOHCTPAIITMOHHBIM 000PYIOBaHHEM.

JIisi TpaKTHYECKUX 3aHATHH M CaMOCTOSITENIbHOW pPa0OThI OOYYAIONIMXCS BBIICIICHBI
MIOMEIIEHUS, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHHKOW C MOJKIIOueHHeM K ceTd "MHTepHetr" u
obecrieueHneM  JOCTyla B JJIEKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEbHYI0  Cpeay
OpTraHHU3aINH:

- 3aJ1 3JIEKTPOHHO-UH(OPMAIIMOHHBIX pecypcoB (aya. 1160 — 12 koMmbloTepoB);

JlaboparopHble pabOThI MPOBOIATCA B 1 KOpImyce B OCHANMEHHBIX HEOOXOIUMBIM
000opyI0BaHEM JTa00PaATOPUSIX:

- 1222 — naboparopust «Opranuyeckasi XuMus».
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10. METOJJMYECKUE PEKOMEHJA LMY OBYYAIOLUMCS 10 OCBOEHHIO
JUCLUIINHDBI

10.1. O0mme MeToaHYeCKHe PEKOMEHJALMH /Ui O0y4YAIOUIMXCHA 10 OCBOCHHIO
AUCHHILINHBI, 00pa3oBaTe/bHbIE TEXHOJIOTHH

JlucuuiuinHa — peanu3yercsi MOCPEICTBOM — TPOBENEHHS KOHTAKTHOM  paboOThl ¢
oOyuaromuMucs (BKJIO4Yas MPOBEICHUE TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH), CAaMOCTOSTEIbHON
paboThl 0OyUaroIMXCs, HaKCaHus pedepara U MPOMEKYTOUHOM aTTECTAIHH.

KonrtaktHas paboTa: ay1uTOopHasi, BHEaAyAUTOPHAsL.

[Ipu npenogaBanuy aucHMILIMHBL «TepMoAMHAMUKA M KUHETHKAa HE(PTEXMMUYECKUX
IPOILIECCOB», MCIIOJB3YIOTCSI COBPEMEHHbIE O00pa30BaTENbHBIE TEXHOJIOTUH, I03BOJISAIOLINE
IOBBICUTh AKTUBHOCTb CTYJEHTOB IIPM OCBOEHHMM MaTepuana Kypca U HPeJOCTaBUTh UM
BO3MOXHOCTb 3()()eKTUBHO PeaIn30BaTh YaChl CAMOCTOSTEILHOU PaOOTHI.

JInst CTy[IEHTOB CO3/1aH KpaTKUWA OIIOPHBIA 3JIEKTPOHHBIA BAapHAHT JIEKIMOHHOIO
MmarepHuaia Kypca. DJIeKTpOHHBIH KOHCHEeKT Haxoautcs Ha kadenpe «TOII u XOB» u moxer
OBITH IOJIy4EH CTYJEHTOM B CIy4yae IPOINYCKOB 3aHATUH IO YBAKUTEJIBHBIM IMPUUMHAM WU
BBIHYKJICHHOTO I1€PEBO/IA 3aHATUI B TUCTAHIIMOHHYIO (GOpMY.

Ha nexknusx, mpakTHUeCKUX M JIaOOPATOPHBIX 3aHATHSAX PEAM3YIOTCS MHTEPAKTHUBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHUS, HCIOIb3YEeTCS JIMYHOCTHO-
OPUEHTHPOBAHHBIN MOAXO0]], TEXHOJIOTUSI padOTHl B MaJIBIX TPYIIAax, YTO MO3BOJSET CTYIACHTAM
OpOSIBUTH CEO0s, MOIYYHUTh HAaBBIKM CAMOCTOSATENBHOTO M3Y4YEHHs MaTepualla, BBIPOBHATh
YPOBEHb 3HAaHHUU B IPYIIIIE.

Bce Bompochl, BO3HUKIIME NPU CAMOCTOATENIBHOM paboTe Haja JOMAIHUM 33JaHHEM,
oIPOOHO Pa3OUparoTCss Ha JTAOOPATOPHBIX 3aHATHUSAX, NMPAKTHUCCKUX 3AHATHAX W JICKIIHSX.
ITpoBoasITCS MHAMBUAYAJIBHBIE U TPYINIOBBIE KOHCYJIBTALIMM C HCIOJIB30BAHHUEM, KaK BCTpEY
CTYJEHTaMM, TaK U COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTWH: YaT, AJIEKTPOHHAs IMOuTa,
Skype, Zoom.

WHunuupyercst akTUBHOCTb CTYJIEHTOB, IMOOLIPSIETCS 3aJlaHue JIIOObIX BOIPOCOB I10
MaTepuany, IPAKTUKYEeTCd HWHIWBUAYAIbHBI OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCA
METO/Ibl YCHEIIHOIO CaMOCTOSITENIbHOIO YCBOECHMSI MaTepuajla B 3aBUCUMOCTH OT YPOBHS €ro
6a30B0i1 MOATOTOBKH.

[Ipomexxyrounass arrectanydss W OLEHKA 3HAHWM, YMEHMM, HABBIKOB M YPOBHS
c(OPMHPOBAHHOCTH KOMIIETEHLIMH  NpPOBOIUTCA B (popMe SK3aMEeHa C y4eToM TeKyllei
yCIIeBaeMOCTH U pedepara.

PesyabraT 00yuenus cuuraercsi cC(pOPMHPOBAHHBIM HA MOBBIIICHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIEpKaHNEe Kypca OCBOEHO MOIHOCThIO. [Ipu ycTHBIX coOeceoBaHUSAX CTYIEHT
UCUEPIIbIBAIOIE, IIOCIEIOBATENbHO, YETKO M JIOTMYECKM H3JaraeT ydeOHbIM Marepual,
CBOOOJHO CIIpaBJIAE€TCSA C 3a/ladyaMH, BOIPOCAaMU U JIPYTMMH BHJAAMHU 3a/laHuM, UCIOJb3YET B
OTBETE JIONOJHUTENbHBIN MaTepuan. Bce mpenycMmoTpeHHble paboueil yueOHOI mporpammoit
3aJJaHUSl BBIMOJIHEHBl B COOTBETCTBUHM C YCTAaHOBJIEHHBIMU TpPeOOBAaHUSIMH, CTYAECHT CIIOCOOEH
AQHAIN3UPOBATh IOJIyYEHHBIE PE3YJbTAThl, MPOSBISAET CAMOCTOSTEIBHOCTh IIPHU BBINOJIHEHUU
3aJaHuH.

PesyabraTr 00ydyeHusi cumraercss cGOpMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIIH
TEOPETUUECKOE COJIEpKaHNe Kypca OCBOEHO MOIMHOCThIO. [Ipu ycTHBIX coOeceloBaHUSAX CTYIEHT
MOCJIEI0BATENIbHO, YETKO M JIOTHYECKU CTPOMHO M3NaraeT yueOHBI MaTepuall; CIpaBIIIeTCs C
3aJjayaMy, BOMPOCAMM W JAPYTUMHU BUAAMU 3aJaHUM, TpeOyOIIMX NpPUMEHEHUs 3HaHUM; Bce
peIyCMOTpEeHHbIe paloueil y4eOHOW MporpamMMoi 3afaHus BBINOJHEHBI B COOTBETCTBUU C
YCTQHOBJICHHBIMH TPEOOBAaHUSMM, CTYJIEHT CIIOCOOEH aHAJIM3UPOBATh MOJYYEHHbIE PE3YJIbTATHI;
IPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJIHEHUH 3a1aHUN

Pesyabrar o00y4dyeHuss cumrTaerci HecGOPMHMPOBAHHBLIM, €CIUM CTYACHT MpHU
BBINOJIHEHUH 3aJaHUi HE JEMOHCTPUPYET 3HAaHUH y4eOHOro marepuaia, JOIMYyCKaeT OUIMOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPYyJHEHHSIMH BBINOJHAET 3aJaHUsA, HE JIEMOHCTPHPYET
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HEOOXOUMBIX YMEHUH, Ka4eCTBO BBHIMOJTHEHHBIX 3a/JIaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSM, KaQueCTBO HX BBIMIOJHEHUS OLEHEHO YMCIOM OaJUIOB HIDKE TPEX MO OICHOYHOMN
CUCTEME, YTO COOTBETCTBYET J0IIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus 1Jisl 3aHATHI JEKIUOHHOIO THIIA

HCKLII/IOHHbe/'I KypC mpcamnojiaract CUCTEMATU3UPOBAHHOC H3JI0OKCHUC OCHOBHBIX
BOIIPOCOB TEMAaTHYECKOTro IUiaHa. B XoJe NeKIHOHHBIX 3aHSITUH pPACKpBIBAIOTCS 0a30BbIe
BOMPOCHI B paMKax Kakaod Tembl aucuumiinabl (Tabmuma 3). O0o3HavaroTCs KIIOYEBBIC
aCHeKThl TE€M, a TakXKe JeNaloTCs aKUEHThl Ha HauboJiee CIIOKHBIE U Ba)KHBIC IOJOKCHHS
M3y4aeMoro Marepuayia. Martepuanbl JICKUUN SBISIOTCS OIMOPHOM OCHOBOM ISl MOATOTOBKH
o0y4aromuxcsi K MPaKTUUYEeCKUM 3aHATUAM / TaOOpaTOpHBIM paboTaM U BBINOJHEHUS 3aJaHUi
CaMOCTOSITENIbHOW PabOThI, a TaK)Ke K HaMCaHWIO pedepara U MPOMEKYTOUHOM aTTECTAllUU 110
JUCLHUIIIINHE.

10.3. MeToanueckne yKa3aHusl 0 CAMOCTOSATEJbHOI padoTe 00y4aromuxcs

CamocrosTenbHas pabora oOeCleYMBAET MOJATOTOBKY OOYYAroIIErocsi K ayJUTOPHBIM
3aHIATHSIM U MEPOTIPUATHSAM TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIlUU 110 H3y4aeMOn
JTUCHUTUTHHE. Pe3ynbTaThl 3TOH MOATOTOBKH MPOSIBJISIIOTCS B AKTUBHOCTH OOyYarolierocs Ha
3aHATHSIX W B Ka4eCTBE BBIMOJTHCHHBIX TMPAKTUYCCKUX 3aJaHUi M APYrux (OpM TEKYIIEero
KOHTPOJISI.

[Ipu BBITIOTHEHUH 3aJIaHUM I CAMOCTOSITEILHOM PabOThI PEKOMEHIYETCsl TpopadoTKa
MaTEepHaJiOB JICKIIUHA MO KaXIOW MPOWUICHHOW TeMe, a TaKKe H3YyYCHHE PEKOMEHIYyeMOi
JIUTEpaTyphl, IpeacTaBlIeHHON B Pa3nene 6.

B mpouecce camocTosTenbHONW pabOThI MPU W3YYECHUH JAUCHUILTUHBI CTYJICHTBI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIICHUAIU3UPOBAHHBIX AYAUTOPHUSIX IS CAMOCTOSITEIEHOW PabOTHI
(ykazano B pasmene 9). B aymuropusx ~— uMeeTcs JOCTYNn uepe3 HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 3JIeKTPOHHOH MH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene yamBepcuteta (OUMOC) u onextponHHoi Oubmmuoreunoit cucreme (ObC), rae B
DIIEKTPOHHOM BHJIE PACIONIATAIOTCS y4eOHble M y4eOHO-METOJUYECKHEe MaTepHallbl, KOTOpBIC
MOTYT OBITh UCTIOJIL30BAHBI JIJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YYEHUU AUCIUILTHHBL.
Pa3BepHyTBIE METOAMYECKHE YKa3aHUS 110 BCEM BHIaM paOOTHI CTYACHTA HAXOIATCS Ha Kadenpe
TOIIuXOB.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI

Jljig TeKyIero KOHTPOJIs 3HaHUH CTY/I€HTOB MO IMCUUIUIMHE IPOBOJUTCS KOMILJIEKCHAS
OlIeHKA 3HAHW, BKIIIOYatOLIast
— TEOPETUYECKUH ONpPOC MO MPAKTUYECKUM U JJaOOPATOPHBIM paboTaM;
— HamucaHue pedepara U J0oKJIaa no teme pedepara;
— DJK3aMeH.

11.1. TunoBbIe BONPOCHI AJIsl MPAKTUYECKUX H JIA0OPATOPHBIX padoT

1. 3amava u1s mpakTU4ecKux paboT. PacTBop sTmianerara ¢ KOHIEHTpauuei 1,21-10°2
KMOIB/M U pacTBOp €AKOro HaTpa ¢ KOHLUEHTpaIuen 4,62-10’2 KMOJB/M® MOJAI0T CO CKOPOCTHIO
3,12:10° u 3,14-10" kMonb/c B HENPEpPHIBHO ACHCTBYIONIHT PEAKTOP MACATBHOTO CMELICHHS.
OO0BeM KHUIKOCTH B PEAKTOpEe IMOAJCPKHUBACTCS PaBHBIM 6 M. peakius SBJISETCS peakiuen
nepsoro nopsiaka, k = 0,11 M3/(KM0JIL-C). PaccunraiiTe KOHIEHTPALMIO ATUJIALETaTa B PACTBOPE
Ha BBIXOJI€ U3 PEAKTOpa MPH CTALMOHAPHOM PEXHME U CTENECHb €€ MPEBPaLCHHUS.

2. 3amaua i1 TpakTHUecKuX pabor. Ompenenure o0BEM peakTopa HIACAIHLHOTO
BBITECHEHHS, B KOTOPOM JOJDKHA INPOUCXOAUTh peakuuss A — MPOOYKThbl, €CJIU CTENEHb
npeBpaienus BemniectBa paBHa (,2. Koncranta ckopoctu 3toit peakiuu 0,005 ¢, a 0ObeMHas
CKOPOCTb MM0JIa4u UCXOAHOTO BemecTBa v = 0,02 M/c.
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3. K maboparopnoii pabore Ne 9. fueiiku benapa (quccunaTUBHBIE CTPYKTYPHI):
— JIoKa)KuTe, 9TO CUCTEMA CO3aéT OTPHIATEIbHYIO SHTponHio (S = Q/T).

— OObscHUTe, 3a CYET YEro B CHUCTEME TMOAJCPKHUBACTCI CAMOOPTaHU3AIUS WM
«JTUCCUTIATUBHBIC CTPYKTYPBI».

— Paccmotpure cucremy 3emis — sHeprus ConHua.

— OObsAcHUTE, Kak Ha 3emJie MOTYT BO3HUKAaTh U TMOJICPKUBATHCS MPOIECCHI
caMOOpTraHU3aIHH.

4. K naboparopnoii padore Ne 10. Monenb JIoTku (konebarenbpHas peakuus):

— MHccnenyiite u3MeHEHHs B 3aBHCHMOCTH OT 3HA4eHHUs1 KOHCTaHThI K2 B auamasone ot 0,1
1o 0,8.

— [lpu kakux 3HaUYCHUSIX KOHCTAHTHI K2 KOJIcOaHUs B CHCTEME OTCYTCTBYIOT?

— MHcceneayiiTe 3aBUCUMOCTD TIEpHO/ia KoJeOaH it OT 3HaYeHUsT KOHCTaHTHI K1.

11.2. TunoBwblie TeMbl pedpepaToB

Peanbnbie razel. Dpdext Ixoymns-Tomrcona. CKKEHHE Ta30B.

Ypasuenue Ban-aep-Baanbca. @a3oBbii nepexo ra3 — ) KUAKOCTb.

PeaxTop uneansHoro BeiTecHeHUs1. OcoOeHHOCTH ra30(pa3HoOl peakiy B IOTOKE.

Peaktop naeasbHOro cMeleHus. Y CTaHOBJIIEHHE CTAllMOHAPHON KOHIEHTPALUH.
XHMMHMUYECKHUE TIPOLECCHI B IPOTOYHBIX CUCTEMAX. SIBICHUS WI0KHOTO CTAPTa» U «IIEPEIIETAN.
TepMonnHaMuyeckue CUIIbl ¥ IOTOKU B CUCTEMAX C POCTPAHCTBEHHON HEOJHOPOIHOCTHIO.
[lepeHoc TEmIOTHI 32 CUET TEIIONPOBOTHOCTH M BEIIECTBa 3a cueT auddysun.
Henuneitnas HepaBHOBecHas TepMoanHaMuKa. O0pazoBaHMe AUCCUIIATUBHBIX CTPYKTYP.

Y CTONYMBOCTB COCTOSIHUN B HEJIMHEWHON HEPABHOBECHOM TepMOAMHAMUKE. TOUKH
oudypkauuu.

Xumnueckue konedanus. Peakius benoycosa-Kabortunckoro.

11.3. TunoBble BONPOCHI 1JIsl POMEKYTOUYHOI aTTecTanuu B popme 3K3aMeHa

TemnepaTypa ¥ KOJTMYECTBEHHBIE Ta30BbIE 3AKOHBI.

PeanbHble ra3el. YpaBHeHne Ban-nep-Baansca.

da3oBble paBHOBECHS U (ha30BBIE TUATPAMMBI.

Peanbnblie ra3sl. Oddext Jxoyna-Tommncona.

Peanbhble ra3sl. CxmKkeHHE ra3os.

XnMuyeckue IMPONECChI B IPOTOYHBIX CUCTCMAX.

XUMUYECKHUE MPOLIECCH] B IPOTOYHBIX CUCTEMAX: BpeMs KOHTAKTa.

PeaxTop naeanbHOTO BRITECHEHUS: PEAKIIUS TIEPBOTO MOPSIIKA B KUAKOM daze.
PeakTop ueanbsHOro BEITECHEHHUS: PEaKIIMs IEpBOro MopsiaKa B ra30Boi Qase.

. PeakTop naeasbHOro CMEIEHNs: CTAlMOHAPHBIN PEKHUM.
. PeakTop maeanpbHOro CMEIIEHMs: YpaBHEHHE KMHETUYECKMX KPHUBBIX peakuui 1-ro u 2-ro

MOPSAKA.

PeakTop ueansHOro CMELICHHS: paBHOBECHE B 0OPaTUMOMN peaKkIuy.

TemnepaTypHas ycTOMUMBOCTh paOOTHl XUMHUUECKOTIO PEAKTOPa UCAIbHOIO CMEILIEHUSI.
PeakTtop wuAcasbHOrO CMEILIEHUA: YpAaBHEHUE KHHETHMYECKMX KPUBBIX I JABYX
ITOCJIEI0BATEIBHBIX PEAKIIMI IIEPBOIO MOPSAKA, «JIOKHBINA CTAPT», «IIEPETET».
TernmoBoM B3pHIB.

PasBerBiieHHBIE NIeNHBIE peakyu. LlenmHol B3pHIB.

TepMoauHaMHUUECKUE CUCTEMBI: U30JIUPOBAHHBIC, 3aKPBITHIE, OTKPBITHIE.

Bropoe Hauano TepMOAMHAMUKY B OTKPBITBIX CUCTEMAX.

Onpenenenne TMHEHHON TEPMOIMHAMUKN HEPABHOBECHBIX IIPOLIECCOB.

ITpuMepbl U3MEHEHUS SHTPONHH, BbI3BaHHbIE HEOOPATUMBIMH ITPOLIECCAMHU.

[IpuHIUI neTanbHOrO PaBHOBECHS U IPOU3BOACTBO SHTPOIIUH B XUMUUYECKUX PEAKLIUSX.
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36.
37.
38.
39.
40.
41.
42.
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48.
49.
50.

JIuneiiHble PEHOMEHOIOTUYECKHE COOTHOIIEHUS TOTOKOB M CHIL
JIokasibHOE MPOU3BOACTBO SHTPOIUH.

CootHomienue OHcarepa.

[Tpunnun cummerpun (mpuanun Kropn).

CootHomieHne B3auMHOCTH OHcarepa B TEpPMORJIEKTPUYECKUX SBJICHUSAX.
CranuoHapHble COCTOSIHUS B HEPAaBHOBECHBIX YCIOBHSIX.

[TpuHIMI MaKpOCKONMMUYECKON 00paTUMOCTH W JI€TAIIbHOI'O PABHOBECHSI.
TepMonnHaMuyeckue CUIIbI U TEPMOAMHAMUYECKHAE TOTOKH.
XHUMHYECKOE CPOACTBO — ABUKYILAS CUJIA PEAKLUU.

CKopocCTb peakuy — TEpPMOJAUHAMUYECKUH TOTOK.

[Ipon3BOACTBO SHTPONIMU B XUMUYECKON PEAKIUU.

Teopema [Ipuroxuna 0 MUHUMyME IIPOM3BOACTBA SHTPOIIUH.
@DUKCUPOBAHHBIE CUJIbI, CBS3aHHBIE C HUMHU IIOTOKM U CBOOOJHBIE NOTOKU B JIMHEHHOM
CTallMOHAPHOM PEKUME.

N3meneHne mnpoM3BOACTBA OSHTPONIMM BO BPEMEHHM M yCTOWYMBOCTH CTAl[MOHAPHOIO
COCTOSIHUSL.

Henunelinas HepaBHOBECHAsI TEPMOJUHAMUKA.

Cucremsl, nanékue oT paBHOBECHSI.

Sueiiku benapa.

CranuoHapHble COCTOSIHUS B HEPABHOBECHBIX YCIOBHSIX.

Bropas Bapuanus sHTponuu Kak ¢pyHkunonain JlsmyHosa.

[Ipumepsl HCIIONIB30BaHUS KPUTEPHST YCTOMYMBOCTH.

[loTeps ycroitunBocTH, OUpypKaLnu.

OO0pa3oBaHue TUCCUMTATUBHBIX CTPYKTYP.

Henunelinas HepaBHOBECHAsI TEPMOAMHAMUKA.

JInHeNHbIN aHaJIU3 YCTONYUBOCTH.

Konebanust koHIIEHTpaIuii B XUMUYECKOH peakiuu. bproccensitop.
Konebanus B cucreMe «XHUITHUK — )KEPTBAY.

Peakuus benoycosa-’KaboTunckoro.

OO0pa3oBaHue NPOCTPAHCTBEHHBIX AUCCUMATUBHBIX CTPYKTYP.
OO6pazoBaHue BpEMEHHBIX JUCCUIIATUBHBIX CTPYKTYP.
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YTBEPXIAIO:

Hupexrop uncrturyra UOXTuM

Marnyaesuu XK.B.
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Jlner aktyaau3auuu padoyeii mporpaMMbl AUCHUTTHHBI

T.

b1.B.JIB.1 TepmoauHaMuKa ¥ KHHETHKA HeDTEXUMHUYECKUX IIPOLIECCOB

MHJIEKC 110 y4eOHOMY IIaHy, HANMEHOBaHHE

JUISL IOJTOTOBKH MarucTpoB
Hanpasnenune: 18.04.01 Xumudeckasi TEXHOJIOTHS

HaHpaBHeHHOCTB: Texnonoruu FJIV6OKOI>1 HeDeDa6OTKI/I NIPUPOJIHBIX YHEPTOHOCHUTEICH

dopma 00yueHHUs ouHast

['ox Havana moarotoku: 2022
Kypel

Cemectp 2

a) B pabouyto mporpamMmmy He BHOCATCS m3MeHeHus. [IporpamMmma akTyanusupoBaHa aJis

20 r. Hayana nOATrOTOBKH.

6) B pabouyro nporpammy BHOCATCA CeAyIOIUe N3MEeHEeHus (yKa3aTh Ha KaKoW ToJ

Haydajia HO,Z[I‘OTOBKI/I):
1) e :

3)
Pa3paboruuk (n): Kypckuii FO.A., 1.X.H.,

(®UO, yuenas creneHb, yueHOE 3BaHHE)

«_

»

202 r.

PaGouas mporpamma nepecmoTpeHa u ogodpena Ha 3acenanuu kadeaper TOIInXOB

poTOKOJ Ne OT «__ »

202 1.

3aBenyromuil kadenpoir Mpamkun E.T.

Jucr AKTyaJu3allui NPUHAT HA XPaHCHUE:

N.0. 3aBeayromero Beimyckaromiei kadgeapoit TOIT u XOB L »

Metonunueckuii otnen YMVY: « »

202 r.
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