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1. Ilean ocBOEHHSI AN CIMILIMHBI

[ensimu OCBOEHUS TUCITUIUIMHBI SBISETCS (POPMUPOBAHUE Y O0YJAIOIINXCS ONPEACIICHHOTO
OOIl (m. 5. Oo6mei xapakrepuctukn OOII) coctaBa KOMIETEHIMNA IS TOJATOTOBKH K
poeCCUOHATLHON JAEATEIbHOCTH.

K CocrapJisioniye pe3yJbTaTOB 0CBOEHH (IECKPUITOPDI
ot KOMIIeTeHIHii)
Komnerennun | HanveHoBaHme KoMneTeHIUN
HaunmenoBanue
Kon
Crnoco0eH K UCIIOIb30BaHHIO OIIK(Y) | Bnameer HaBBIKAMH OLIEHKH BEPOSITHOCTU MPOTEKAHUS
METOZ0B MaTeMaTHYECKOTr0 -3.B4 XMMUYECKHUX PeaKkuit
MOZE/HPOBAHHUS OT/CIBHBIX OTIK(Y)- Ymeer NPOU3BOZITE NpUOIMKEHHBIH pacueTr
CTaJui U BCETO 3v4 3HAYEHHH OCHOBHBIX TEPMOJANHAMUYECKHX
OIIK(Y)-3 TEXHOJIOTHYECKOr'0 mpolecca, K mapamMeTpOB
MIPOBEJICHUIO TEOPETHYECKOTO 3HaeT NPUHUHUIE QYHKIHOHUPOBAHHUS IPOrPAMMHOTO
aHanu3a u skcnepumenTansHon | OITK(Y)- obecriedeHns A1 TEPMOANHAMITYECKOTO
MIPOBEPKE aA€KBATHOCTH 3.34 MOJICTIMPOBAHNS XHMHUYECKHX IIPOIIECCOB
MOJIETIH
Bnaneer HaBBIKOM pacueTa TEIJIOBBIX U
IK(Y)- MaTepHaJIbHBIX TOTOKOB IPU aHAIH3e
3.B2 CYIIECTBYIOIIUX, pa3paboTKe ¥ MPOEKTHPOBAHUU
Crnoco6eH aHann3upOBaTh HOBBIX XMMHKO-TEXHOJIOTHIECKUX IPOIECCOB
TEXHOJIOTUYECKHH TpoIiecc, YMeeT Npou3BOANTH PACUETHI TEIUIO- U
MK(Y)-3 BBISIBJIATH €0 HEJOCTATKU U ITK(Y)- MaccOOOMEHHBIX ITPOIECCOB, PACCUUTHIBATH
pa3pabaTbiBaTh MEPONIPUSTHUS 3.2 KOHCTaHTHI PaBHOBECHS] XHUMHUKO-TEXHOJIOTHIECKUX
IO €r'0 COBEPILICHCTBOBAHUIO IIPOLIECCOB
TIK(Y)- 3HaeT OCHOBHBIC U CIEINATN3HPOBAHHBIC METOINKN
330 pacdera TepMOANHAMHYECKHUX MTOTCHIINAJIOB BEIIECTB
JUIS aHAJTN3a XUMHUKO-TEXHOJIOTHUECKHUX MPOLIECCOB

2. MecTo AucuMniaunbl (MoayJisi) B ctpykrype OOIL

JuctunnuHa oTHOCUTCA K 0a30BoM yacTu bioka 1 yueGHOro mana oOpa3oBareabHOM

IPOrpaMMBl.

3. [lnanupyemMsble pe3yjbTaThl 00yUeHHs MO JUCHHUILINHE

ITocne ycrenHoro 0oCBO€HUs JUCUUIUIMHBI OyAYyT chOpMUPOBaHBI pe3yJIbTaThl 00yueHHUs:

Ilnanupyemble pe3y/ibTaTbl 00y4eHMs 110 JUCHUIIIMHE

Kon HaumenoBanue

Komvmnerennus

Crioco6eH K HCTIO0Ib30BaHUI0 METOJIOB MAaTEMaTHYECKOT'0 MOJIETUPOBAHNS OTAEIBHBIX
CTaZMi U BCEr0 TEXHOJIOTHUYECKOTO Mpoliecca, K IPOBEIECHUIO TEOPETHUECKOTO aHAIN3A U
HKCHEPUMEHTAIEHON POBEpKe aIeKBATHOCTH MOJAETH

PJI-1

OIK(Y)-3

PJI-2 Cnioco0OeH aHamM3UpOBaTh TEXHOJIOTHUECKUI MTPOIECC, BBISBIISTH €T0 HEJOCTATKU U

pa3pabaTbIBaTh MEPOIIPHUSATHSI TI0 €TO COBEPIIEHCTBOBAHUIO

TIK(Y)-3

OI_IGHOLIHHC MCPOIPUATHA TCKYIICTO KOHTPOJIA U HpOMe)I(YTO‘IHOI‘/’I arTeCTaluu NpeACTAaBJICHBI B

KaJICHJIApHOM PEUTHHT-TUTAHE TACIIUTIITNHBI.
4. CTpyKTypa U coiepKaHue TUCUUILTHHBI

OcHoBHbIe BUAbI YUeOHOIi 1esiTeIbHOCTH

Paspeanl @DopmupyeMblii pe3yJbTaT 00yUeHHUs M0 Bunbl yueoHoi Oo0bem
AUCHMITHHBI JUCHMITUHE JeATeIbHOCTH BpeMeHH,

4.

Paznen 1. BBenenue. PO-1. Croocoben kK  ucnons3oBanuioo | Jlexuu 6

HepBobiii 3aKOH | METOMOB MaTeMaTHdeckoro mojaenupoBanus | IIpakTudeckue 3aHsTUSA 2

TePMOAUHAMUKH M | OTACTBHBIX cranuit u Bcero | JlabopaTopHble 3aHATHSA -

€ro NnpuMeHeHue npu TEXHOJIOITHYCCKOI'O mnponecca, K | CaMmocrTosTeabHas pa60Ta 12

penieHnn MIPOBEACHUIO TEOPETHUYECKOTO aHaIn3a |




TMPUKJIATHBIX 3224 IKCIEPUMCHTAIBHOM MIPOBEPKE

aJCKBAaTHOCTH MOJIEIH
Pasnen 2. PO-1. Coocoben kK  ucmnois3oBanuio | Jlexnuu 2
Brtopoe HAYaJl0 | METOJOB MaTEeMaTHYECKOTO MOJENHpoBaHus | [IpakTryeckue 3aHATH -
TePMOTUHAMUKH H | OTICIBHBIX craaui i Bcero | JlabopaTopHble 3aHATHS -
€ro nmpvuMeHeHHe IPU | TCXHOJOTHYCCKOIo npoI1ecca, K | CamocTosTeabHas pa60Ta 4
peleHun MIPOBEICHUIO TEOPETUIECKOTO aHAIH3a H
NMPUKJIATHBIX 3a/1a4 IKCICPUMCHTANTBHOM MPOBEPKE

aJEKBAaTHOCTH MOJIEIH
Paszgen 3. PI-2. Crocoben aHanu3upoBath | Jlekuuu 6
Tpetbe HAYaJI0 | TCXHOJIOTUUCCKUHN TMpPOIECC, BBIABIATH ero | [IpakTuueckue 3aHATHS 4
TePMOTUHAMUKH U | HEZOCTaTKU U pa3padaThiBaTh MEpONpHATHA | JIaGopaTOpHBIE 3aHATHS -
€ro MpHMeHeHWe MPH | 10 ero COBEPIICHCTBOBAHUIO CamocTosTenpHas paborta 12
pemeHun
NMPUKJIATHBIX 3a/1a4
Paszgen 4. | PA-2.Cnocoben aHanu3upoBath | Jlekuuu 4
XumMu4yeckuit TEXHOJIOTUYECKHUI mpouece, BbIBIATH ero | IIpakrudeckue 3aHsATHA -
MOTEeHIMAJl W  €ro | HEJOCTAaTKH M pa3padarsiBaTh MeponpusaTus | JlaboparopHble 3aHSATHS -
JHAYCHUE IPH | O €ro COBECPIICHCTBOBAHUIO CamMocTosaTeIbHas pa60Ta 12
peleHun
NPUKJIATHBIX 32124
Paspgen 5. PJ1-2.Criocoben aHanu3upoBaTh | Jlekumn 2
XuMuueckoe TEXHOJIOTUYCCKUH TPOIECC, BBIABIATH €ro | IIpakTrdeckue 3aHATHS 2
paBHOBecHe IpH | HEZOCTaTKU U pa3padaThiBaTh MeponpuATHs | JlaGopaTopHbIE 3aHATHS -
pelICeHUn 10 €T0 COBEPIICHCTBOBAHUIO CamocrosTenbHas pa60Ta 4
NMPUKJIATHBIX 32124
Pa3sneun 6. PA-1. Cnoocoben k  wmcmnoib3oBanuro | Jlekuun 4
®a3oBoe paBHOBECHE | MCTOJOB MaTeMaTUYeCKOTO MozeaupoBanus | [IpakTudeckue 3aHATHSL -
B TEXHOJIOTHSAX | OTAEILHEIX cragui u Bcero | JlabopaTopHble 3aHATHS -
COBpPEeMEHHOM TEXHOJIOTUYECKOTO mporecca, K | CamocTosTenbHAs paboTa 32
IHEPreTHKH MIPOBEACHUIO TCOPETUICCKOTO aHAJH3a H

IKCICPUMCHTAIBHOM MPOBEPKE

aJIeKBaTHOCTHU MOJIEIN

Coz[epxcaHI/Ie pa3acsioB JUCHUIIIINHBI:

Pa3nea 1. Beenenue. IlepBblii 3aK0H TepMOAMHAMHUKH M €ro0 NIPUMEHEHHe NPHU pelleHun
NPUKJIATHBIX 32124

IIpeomem xumuueckou mepmoouHamuxu. Beoouvie noHsmusi Xumuueckou mepmoOuHamMuKu.
Ilepeuviil 3axon (Hauano) mepmoounamuxu. 3axkon I'ecca u eco cnedocmsus. OnpedeneHue nOHAMUS
«oumanvnusy. Tennoemkocms u memoosl ee pacuema. Ypaewenue Kupxeogha. Hcnonvzosanue
NPOCPAMMHO20 0becneueHus O HaXOHCOeHUsl YPasHeHUull menioemkocmu eewecms. Ilpumenenue
OAHHBIX PA30e108 Npu peulenuy NPUKIAOHbIX 3a0ay.

Pa3nen 2. Bropoe Hayaj 0 TepMOAMHAMMKH U €r0 MPUMEHEHNEe MPH PellleHn
NPUKJIATHBIX 32124

Bmopoe nauano mepmoounamuxu. Onpedenenue nowsamus «IHmponusy. Memoowvi u npumepbvi
pacuema s3umponuu. Cmamucmuueckoe onpeoenenue sumponuu. nepeus 1 uboca u I'enbmeonvya.
Hcnonvsosanue npocpammno2o obecneuenusi OJisi OnpedeneHus HANPAeIeHus XuMuuecKko2o
npoyecca. [Ipumenenue 0aHHbIX pazoenos Npu peuleHuu NPUKIAOHbIX 3a0ay.

Paznen 3. Tperbe HaYa 10 TEPMOAMHAMHUKH U €ro NpUMeHEeHHe NPH pelleHuH
NPUKJIAAHBIX 32124

Iocmynam IInanxa. Pacuem abcontomuot SHMponuu 8euwjecms 8 CmanoapmHom coOCMOosHUL.
Tepmoounamuueckue @ynkyuu cocmosinusi cucmemvl. Tepmoounamuueckue NOMEHYUAIbl U UX
UCNONb306AHUE 8 MOOEIUPOSAHUU MEPMOOUHAMULECKOU CUCmeMbl 0/ peuleHus NPUKIAOHbIX
3a0ay.




Pasznen 4. XuMu4ecKHil MOTEHUMAJ M €r0 3HAYEHUE NP PellleHUN MPUKJIATHBIX 327124

Onpeoenenue nowsamusi «xumuveckuti nomenyuany. llapyuaibHvle MonbHble GETUUUHDL.
Memoosl u npumepsvl pacuema XUMU4eCK020 NOMEHYUALAd CUCMEMbl NPU peuleHuu NPUKIAOHbIX
3a0ad.

Pazgen 5. Xumuyeckoe paBHOBecHe NIPH pellleHUH NPUKJIAIHbIX 32124

Tepmoounamuueckoe paerogecue. Yuenue o pasHogecHvix cocmosHusx. Onpeoenenue
nousimusi «Xumuueckoe pasrnosecuey. Koncmanma pasnosecus xumuueckoi peakyuu. [Ipumenenue
OAHHBIX PA30e108 Npu peulenuu NPUKIAOHbIX 3a0ay.

Pa3nen 6. @a3oBoe paBHOBeCcHE B TEXHOJIOTHSIX COBPEMEHHOM IHePreTHKHU

Tousamue ¢hazosvix nepexooos. Pazoevie nepexodvt 1 u 2 pooa u ux éiusHue npu peuleHuu
NPUKIAOHBIX 3a0ay. [Juazpammsl cocmosiHus gewecms. 3akousvl KoHo8an06a u ux ucnonvb3osauue
npu peutenuy NPUKIAOHbIX 3a0ayax.

5. Opranusanusi caMmoCTOsITeIbHON padoThl CTY1eHTOB

CamocrosTenbHas paboTa CTYACHTOB MPU U3YYSHUH TUCIHUIUIHHBI IPETyCMOTPEHA B
CIIEIYIOIUX BUAAX U popmax:
— PaboTa c JIEKIMOHHBIM MaTepUaIoM, MOUCK M 0030p JHUTEPAaTyphl M AIIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIUH 110 MHAUBHIYATLHO 3a/IaHHOM MpobieMe Kypca;
— H3ydenue Tem, BHIHECEHHBIX Ha CAMOCTOSTENIbHYIO IPOPAOOTKY;
— IloaroroBka K MpaKkTUYECKUM 3aHSTHSIM;
— AHanu3 Hay4HbIX MyOJUKaLKi 10 3apaHee ONPE/IeNIEHHON MPenojaBaTesieM TEME;
- HOIIFOTOBKB, K OLICHUBAIOIUM MCPOIIPHUATUAM

6. YueOHO-MeTOAMYecKOe H HHGOPMALIMOHHOE 00ecTieyeHue TUCIHIIMHbI

6.1. YueOHO-MeTOANYECKOe 00ecreueHne

1. Kymunos, B. A.. Texuuueckas TepMOAMHAMHKA M TeIUloNepenadya : Y4eOHUK st
OakamaBpoB / B. A. Kynuros, D. M. Kapramos, E. B. Credantok. — 2-e u3n. — Mocksa: IOpaiir,
2013. — URL: http://lwww.lib.tpu.ru/fulltext2/m/2013/FN/fn-2407 .pdf(nata  oOpareHus:
11.03.2018). - Pexum mocrymna: u3 kopropatuBHoit cetu TITY. — TekcT: aneKTPOHHBIH.

2. Ctpombepr. A.I'. COopHUK 3a7a4 IO XUMHUECKON TepMOIuHAMUKe: yueOHoe mocodue / A.
I'. Ctpombepr, X. A. Jlempuyk, A. W. KaprymmHackas. — 3-e u3j., crepeot. — Mocksa: N/]
«AnbstHCY, 2009.— 192 c. — TekeT: HermocpeACTBEHHBIN. — 238 3K3.

3. Muxeesa, E.B. ®uznueckas xumus: yuedHoe nocodue g By3os / E. B. Muxeesa, H. II.
[Muxyna, M. U. TapteinoBa. — Tomck: U3a-Bo TIIY, 2012. — 211 c. — TeKkcT: HEMOCPEACTBEHHBIN. —
138 3k3.

JlononHUTENBHAS IUTEpATYpa:

1. bapunosuy, B. A. OCHOBBI TEXHUYECKOH TEPMOJUHAMUKH U TEOPUHU TEIIO- U MaccOOOMeHa
: yaeOHoe nocooue / B. A. bapunosuy, FO. A. CmupHoB. — Mocksa: Uadpa-M, 2014. — 432 c.:
ni. — Teker: HenmocpeacTBeHHbIH. — 10 2K3.

2. baxun, Hukomait Muxaiinosuy. TepMoguHaMuKka it XUMUKOB : y9eOHMK Jyisi By30B / H.
M. baxun, B. A. UBanuenko, B. H. [lapmon. — Mocksa : Xumus, 2000. — 408 c.: un. — Tekcr:
HEIOCPENCTBEHHBIN. — 5 JK3.


http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2407.pdf(дата

3. Kparkuii cipaBoyHHK (DU3MKO-XUMHUYECKUX BenuyuH / mon pen. A. A. Pasgens, A. M.
[Monomaperoii. — 11-e u3n., ucnp. u gon. — Mocksa : THU]J] "A3-book”, 2009. — 239 c.: un. —

TekcT: HEMOCPEICTBEHHBIN. — 96 3K3.

6.2. Uu¢dopMaliuOHHOE U POrPaMMHOe odecreyeHue

Internet-pecypcet (B 1.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie 1 OMOIHOTEYHBIE
pecypcehl):
1. http://lwww.xumuk.ru/
2. http://www.chem.msu.ru/cgi-bin/tkv.pl
3. http://www.alhimik.ru/

HI/IHGHSI/IOHHOG MMporpaMmMHOC o0ecrieueHue (B COOTBETCTBUHU C HepequM JIMHCH3UOHHOI'0
nporpamMmHuoro ooecnedenus TIIY):

- Acrobat Reader DC and Runtime Software Distribution Agreement;
- Visual C++ Redistributable Package;

- MathType 6.9 Lite;

- K-Lite Codec Pack;

- GNU Lesser General Public License 3;

- GNU General Public License 2 with the Classpath Exception;
- GNU General Public License 2;

- Far Manager;
- Chrome.

7. OcoOble TPeOGOBaAHMS K MATEPUAILHO-TEXHUYECKOMY O0ecrie4eHH IO JUCIUIIMHBI
B yueOHOM mpoliecce ucnop3yercs cieayroliee 000pyA0BaHue s IPAKTHUECKUX

3AHSITHN:
No | HaumeHnoBaHue yueOHBIX HaumeHoBanue nomenieHuil i NpoBEJEHUS BCEX BUIOB Anpec
n/m MIPEIMETOB, KYPCOB,  |y4eOHOH ICSITEIBHOCTH, IPEIyCMOTPCHHOM yUeOHBIM IIAHOM, | (MECTOIIOJIOKCHHUE)

JUCIUTUINAH (MOJyJei),
MIPAKTUKH, HHBIX BHUJIOB
yueOHOH JeaTeIbHOCTH,

B TOM YHCJIC IOMEIICHHUS /ISl CAMOCTOSTEIILHOU paboThI, ¢
yKa3aHHeM MEePEeyHs OCHOBHOTO 000PY0OBaHUS, yueOHO-
HATJISHBIX TOCOOHI M UCTIONIB3yEMOT0 MPOrPAMMHOTO

MOMEIIEHUH I
MIPOBEJIEHUS BCEX
BHUJIOB Y4eOHOI

TIPEAYCMOTPEHHBIX obecrieueHus JeSITeTIbHOCTH,
y4eOHBIM TUIAHOM MpPeayCMOTPEHHON
o0Opa3oBaTenpHON y4eOHBIM IUIaHOM (B
MIPOTPaMMBI cllydae pean3aliu
00pa3oBaTeIbHON
MIPOTPaMMBbI B CETEBOI
(hopmMe IONOTHUTENIEHO
yKa3bIBaeTCs
HaNMEHOBAaHNE
OpTraHM3alIly, ¢
KOTOPOM 3aKiII0ueH
JIOTOBOD)
1 2 3 4
IIpuxnagHas xumMudeckast | AyIuTOpHs I IPOBEICHNUS yIeOHBIX 3aHATHI Beex THIOB, 634028, Tomckas
TEpPMOJNHAMHUKA KypCOBOTO TIPOEKTHPOBAHIS, KOHCYJIBTAIINH, TEKYIIETO o0macts, T. TOMCK,

KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu

Komrutekt yuebHoi mebenu Ha 40 nocanounsix mMect; Tymba
moAkKatHas - 1 mr.;

Kommbiorep - 1 wit.; [Ipoekrop - 2 .

Acrobat Reader DC and Runtime Software Distribution

JleHuHa TIPOCTIEKT, 1. 2
313



http://www.xumuk.ru/
http://www.chem.msu.ru/cgi-bin/tkv.pl
http://www.alhimik.ru/

Agreement; Visual C++ Redistributable Package; MathType
6.9 Lite; GNU Lesser General Public License 3; GNU General
Public License 2 with the Classpath Exception; GNU General
Public License 2; Far Manager; Chrome

AyYAHTOPHS J1Isl IPOBE/ICHHS Y4eOHBIX 3aHATHI Beex THIIOB,  |634028, ToMmckas

KYPCOBOI'O [IPOCKTHPOBAHUS, KOHCYJILTALHI, TEKYIIErO obnacrs, r. ToMmck,
KOHTPOJISL U IPOMEXKYTOUHOI aTTecTauuy (yuebHas Jlenuua npocrexT, 1. 2
naboparopust) 326

Jocka aynutopas HactenHas - | wr.;llIkad ans Xpanenus
peaxtnBoB - 3 wr.;llIkad q1a nokymenTos - 1 wr.;Tym6a
crauuoHapHas - 1 mr.;Cron maboparopusiii - 2 mr.;Kommuexr
yuebHoit Mebenn Ha 20 MocamouHBIX MECT;

Kowmnbrorep - 2 wr.; Tenesusop - 1 wr.

Acrobat Reader DC and Runtime Software Distribution
Agreement; Visual C++ Redistributable Package; Mozilla
Public License 2.0; K-Lite Codec Pack; GNU Lesser General
Public License 3; GNU Affero General Public License 3; Far
Manager; Berkeley Software Distribution License 2-Clause

Komnsrotep - 38 mr.; Ipuntep - 3 wr.; [IpoekTtop - 1 wr., 634034, Tomckas

KommnexT yue6H0i1 Mebenu Ha S0 mocajouHbIX MECT obnacrts, r. ToMmck,
Benunckoro ynuua,
53a, 311

Pabouas mporpamma cocraBinena Ha ocHoe O6miell XapaKTepHCTHKH obpa3oBaTenpHOM
IporpaMmel 10 HanpasiaeHuio 18.05.02 «XuMuyeckas TEXHOJOTHS MaTEpHalOB COBPEMEHHOMN
OHEPreTHKM» / CHelHaM3auus «XUMHYECKas TEXHONOTHS MATEpPHaNOB SIEPHOrO TOILTHBHOIO
uukna» (npuema 2018 r., oynas Gpopma 06yuenus).

Paspaborunk(u):
JoJDKHOCTE , onnuce DOUO
Accucrent OSTI] jokl 2. o A.A. CMopokoB
U &

IIporpamma ono6pena Ha 3acenanmny Bbiyckaromero oraenesus SITL]
(ITporoxon Ne3 ot 31.05.2018).

3aBenyrommit kadenpoii - pykosoaurens Otaenenus SITI] g{f{/
Y,

A.T.H, Ipodeccop /A.T. ToproHos/

MOINCH




JIncr u3MeHeHuii padoyveil NporpaMMbl JUCHHUILINHBI:

YueOHblii roj

Copep:xanue /u3MeHeHHe

OO0cy:K1€eHO HA 3acelaHNN
OATI AT

2019/2020 yu. | Buecens uameHeHus B 1. 7 OcoOble TpeOOBaHUS K MaTEpHATBHO- Hporokon Nel6 ot

roJ TEXHUYECKOMY 00CCIICUCHHIO TUCIUMIUIMHBI U BHECCHBI m3MeHeHus B 1.6 | 28.06.2019
Y4eOHo-MeTonIecKkoe U HHPOPMAIMOHHOE 00EeCTIeYeHNE TUCTIATUTHHBI

2020/2021 yu. | BHeceHbI H3MEHEHUS B 1.6 Y4eOHO-METOANYECKOE M HH(POPMAIIHOHHOE IIpotokon No28-1 o1

rona

obecrieyeHue JUCHHUITIINHBI

25.06.2020




