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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

LenssMu OCBOCHHUS AMCLUUIUIMHBI sABJsieTcs: opMupoBanue y oOyyaromuxcs mo OOIT
18.03.01 «Xumuueckas texnonorus» (m. 5. Oo6mein xapakrepuctuku OOIT) cocTaBa Komrie-
TEHIMH JJIs1 TOATOTOBKHU K MPO(ECCHOHATBHON eI TeTbHOCTH.

CocTasJsionue pe3yJbTATOB 0CBOCHHS (eCKPHNTOPHI KOMIETEeHIHIH)

BaHMs M aHAJIH32a
[IPU UCCIIeIOBAHUU
XUMHKO-
TEXHOJIOTHYECKHUX
TPOIIECCOB

Kon HaunmeHnoBanue
KOMIIETCHIINH KOMIIETCHIIHH KO}I I e O I e
6 3HaeT ypaBHEHHs] XMMHYECKON TepPMOANHAMUKH; XU-
CTIOCOBHOCTRIO H OIIK(VY)-1.38 MHYECKHUX U (ha30BBIX PaBHOBECUI B MHOTOKOMIIO-
FOTOBHOCTRIO HC- HEHTHBIX CUCTEMax, B PacTBOpax
11OIb30BATH 0C- YMeeT nporHo3upoBaTh BIUSHUE PA3IMYHBIX (HaKTO-
OIIK(Y)-1 HOBHPDIC 3aKOHDI OIIK(Y)-1.Y8 | poB Ha paBHOBecHE, ONPEICIAThH HAIPABICHHE POTE-
€CTECTBEHHOHAY4- KaHus npoliecca
H;;zggg:;;g;};? Brageer HaBbIKaMM BBIYUCICHHS TETIOBBIX 3(1)(1)e01<—
HO# CATE/HHOCTH OIIK(Y)-1.B8 TOB, KOHCTAHT PaBHOBECHUSI XMMUUYECKUX PEaKLUi;
JIaBJICHUS 11apa, cocTaBa (a3 B OMHAPHBIX CHCTEMAX
CHOCOOHOCTBHIO 3HaeT METO/bI OIMCAHNS XUMUIECKUX U (ha30BBIX
IJIAaHUPOBATh U ATIK(Y)-1.33 paBHOBECHI B MHOTOKOMIIOHEHTHBIX CUCTEMAX, B pac-
MIPOBOANTD XUMH- TBOpAx
YeCcKUe IKCIIEpH- YMeeT NpuMeHATh ypaBHEHHS AJIs pacdyeTa napamer-
MEHTBI, IPOBOAUTH ATIK(Y)-1.Y3 POB XMMHUYECKHX U (ha30BBIX PABHOBECHIA B MHOTO-
00paboTKy pe3yiib- KOMIIOHEHTHBIX CHCTEMax
TaTOB PKCIEPH-
MEHTa, OIICHUBATh
ATIK(Y)-1 IIOTPEIIHOCTH,
IIPUMEHSTh METO-
JIbl MaTeMaTHie- Brnaneer HaBbIKaMH KCIIEPUMEHTAIIBHOTO OMpesene-
CKOI'0 MOJIETIHPO- ATIK(Y)-1.B3 HUS (PU3UKO-XHUMUYECKUX MApaMETPOB XUMHICCKIX

peakuii 1 ha30BbIX IEPEX0/I0B

2. MecTto aucuuiiinusl B ctpykrype OOIT

Huctunnuna «®usnyeckas XUMUs» OTHOCUTCA K 0azoBoi yactu bioka 1 ydebHOrO
T1aHa 00pa3oBaTeNbHOM MPOrpaMMbl « XUMHUECKAst TEXHOJIOTHS.

3. [Inanupyemble pe3ybTaThbl 00y4eHHS MO TUCHUILINHE

ITocae yYCICHIHOTO OCBOCHUSA NUCHUIIIIMHBI 6y,[lyT C(bOpMI/IpOBaHBI PE3YIbTAaThI 06yqe-

HUSL:
ILiannpyembie pe3yJIbTaThl 00y4eHHs N0 ANCIUILTHHE Komneren-
Kox HaumeHnoBanue s
PI-1 | [IpuMeHsATH 3HaHHSI 3aKOHOB, TEOPUH, ypaBHEHHIA, METOAOB pu3udeckoit | OIK(Y)-1
XHMHWH TIPUA U3YYCHUH U pa3pabOTKe XUMHUKO-TEXHOIOTHIECKHX MPOIIEC-
COB
P/I-2 | BBITOJHATH pacueThl MO TEPMOJANHAMUKE XHMHUYECKUX MPOIIECCOB OIK(Y)-1
PA-3 | [IpuMeHsTh 3KCIEPUMEHTAIbHBIC METO/IbI ONPEIeICHUS (PU3UKO- HQKIE;})@H
XUMHYECKUX CBOWCTB BEIIECTB W MAPAMETPOB XMUMUYECKHUX PEAKIHI
PJI-4 | BemomHATH 00pabOTKY M aHAIN3 JaHHBIX, IOJIYYEHHBIX MTPH TEOpPETHYE- H%HKIE;})?)Q
CKHX U 9KCIIEPUMEHTAIBbHBIX HCCIICIOBAHHSX

O1neHOYHBIE MEPOTIPUATHUS TEKYILETO0 KOHTPOJSA U NMPOMEKYTOUHOM aTTECTallUU IMpeEJ-




CTAaBJICHBI B KAJICHAApHOM peﬁTHHF-HHaHe JUCIHUITIIUHBI.

4. CTpyKTYpa U colepKaHue TUCHUILINHBI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Pazaesibl AMCHUMNVIMHBI @opmupyemblii pe3yabTaT Buabl yueOHo# 1eATeIbHOCTH O0beMm Bpe-
oﬁyqemm o TUCIHUIIIHHE MEHH, Y.
Pa3nen 1. 3akoHbl TEpMO- PJ/I-1-4 Jlexmun 6
nuHaMuku. TepMoaunamu- IIpakTrueckue 3aHATHs 6
YEeCKHUE MOTEHIUAIbI JlaboparopHsble 3aHATHS 4
CamocrosiTenpHas padbora 13
Paspen 2. Xumuueckoe P/I-1-4 Jlexmun 2
paBHOBeECHE [TpakTudeckue 3aHATH 4
JlaboparopHble 3aHATHS 4
CamocrosiTenbHas pabota 18
Pa3znen 3. ®azoBoe paBHO- P/I-1-4 Jlexiun 4
BECUe [TpakTuueckue 3aHsATHS 4
JlaGopaTopHble 3aHATHS 4
CamocrosTenbHas pabora 11
Paspaen 4. PacTBopbl P/I-1-4 Jlekmun 4
[TpakTrueckue 3aHATHS 2
JlaGopaTopHble 3aHATHS 4
CamocrosrenpHas paboTta 18

CojepkaHue pas3iesioB JUCITUTUIHNHBI:

Pa3nen 1. 3akoHBI TEpMOIUHAMUKH. TEpMOIUHAMUYECKHUE TOTEHIIAAIIBI

[TepBblii 3aKOH TEPMOJUHAMHUKU U ero npumeHeHue. 3akoH ['ecca. CrocoOwl pacuera
TETUIOBBIX () (PEKTOB XUMUUECKUX peakuil. TennoeMKocTb. 3aBUCUMOCTb TEIIIOBOTO Y dek-
Ta peakuuil ot Temmeparypsl. 3akoH Kupxroga. Bropoe Hauano tepmonunamuku. M3mene-
HHUE SHTPOIUHU B 0OpaTUMBIX U HeoOpaTuMsbIX npoueccax. Iloctynar Ilnanka, Tperbe Havaao
TEPMOJMHAMHUKHU. AOCOIIOTHAsI HPHTPONMS BEIIECTB M €€ BbluMcieHHe. DHeprus ['ub0ca u
sHeprus ['enbmronena. TepMoauHaMUUECKHE TOTEHIUANBI KaK KPUTEPUI HAIpaBJICHUs IIPO-
TEKaHHs MPOLECCOB, pacyeT M3 M3MEHEHMs B PA3JIMYHBIX IMpoleccax. XapaKTepUCTUUECKHe
¢yHKUIMU. YCI0BUS PAaBHOBECHS B CUCTEMax IEPEMEHHOI0 COCTaBa. XMMHUYECKUN MOTEHIIH-
aJl, ypaBHEHUS JJIs €ro pacyeTa B UJCAIbHBIX U PeaJbHbIX CHCTEMAX.

Tembl Jexknuii:

1. OcHoBHbIE MOHATUS XUMHYECKON TepMOAUHAMHKU. [IepBblil 3aKOH TepMOJAMHAMHU-
ku. 3akoH ['ecca. TemnmoemkocTs. 3akoH Kupxroda.
2. Brtopoii 3aKk0H TepMOIUHAMHKH. TepMOTUHAMUYECKHIE TOTCHITHAIIB.

3. THocrynat [Tnanka. XuMHUeCKUil MOTEHIIUA.

Tembl NPaKTHYECKUX 3aHATHIA:
1. Pacuer TenoBbIX 3((PEKTOB XUMUYECKHX PEaKIUil.
2. PacueTsl TeIUIOEMKOCTH M KOJIHMYECTBA TEIUIOTHL. PacueT 3aBHCHMOCTH TETIIIOBBIX

3¢ peKTOB OT Temreparypsl 1o 3akony Kupxroga

3. PacueT m3MeHeHUs SHTPONHH B PA3IMYHBIX Mpolieccax. Pacyer TepMoInHAMHYECKIX
MOTEHIIMATIOB B Pa3IMUHBIX MPOIECCcax
Ha3panus j1adbopaTopHbIX padoT:

1. Onpenenenve TEMIOTH PACTBOPEHUS HEU3BECTHOM COJIH.

2. OnpeneneHne TEIUIOTHI Tapoo0pa3oBaHUS JIETKOJIETYUUX KUIKOCTEH.

Pa3nen 2. Xumuueckoe paBHOBECHE




VYpaBHEHHE M30TEPMbl XMMHUYECKON peakuuu. 3aKoH AeiicTByromux Macc. KoHcraHTa
paBHOBecHs. XUMUYECKOE CPOACTBO. KOHCTaHTBI PaBHOBECHS FOMOTECHHBIX U I'€TEPOTrE€HHBIX
peakuuii. Beruucinenne coctaBa paBHOBECHOM CMECH, BBIXOJA MPOAYKTa, CTENEHU ITPEBpallle-
HUS, CTEIICHH IUCCOLMALNU. 3aBUCUMOCTh KOHCTaHTBI PABHOBECHUS OT TEMIIEpaTyphl. Ypas-
HEHHE M300apbl U U30X0pbl xuMHuueckor peakuuu. [lpunmun Jle - [llarense - bpayna. Bius-
HUE TEMIIEPaTypbl, 1aBJICHUSA U IIOCTOPOHHUX NPUMECEN Ha XMMUYECKOE PAaBHOBECHE.

Tembl JeKkumii:

1. Xumuueckoe paBHOBECHE. YPaBHEHHUSI M30TEPMBbI, U300apbl, H30XOPbl XMMUYECKON
peakuuu. BiusHue TemiiepaTypsbl, JaBJI€HUS U OCTOPOHHUX MPUMECEH Ha XUMHYECKOE PaB-
HOBECHE.

TeMbl NPAKTHYECKUX 3aHSATHIA:

1. Pacuer KOHCTaHTHI paBHOBECHS, CTEIIEHU AUCCOLUAIMN U PABHOBECHOI'O COCTaBa
CMeCH.

2. PacueTsl Mo ypaBHEHUIO H30TEPMbI XUMHUECKOW PEaKIUU. 3aBUCHMOCTh KOHCTAHTBI
paBHOBECHUS OT TEMIIEPATYPHI

HaszBanus ja6opaTopHbIX padoT:

1. HccnenoBanue XMMHUYECKOTO PABHOBECHUS B TETEPOTEHHON CUCTEME.

Pa3nen 3. ®azoBoe paBHOBECHE

YcnoBue TEpMOAMHAMUYECKOTO PAaBHOBECHS B MHOIO()a3HbIX MHOTOKOMIIOHEHTHBIX
cucremax. I[IpaBuno ¢a3 ['mb66ca. dazoBoe paBHOBECHE B OJHOKOMIIOHCHTHBIX CHCTEMaX.
VYpasuenue Knaysnyca — Knaneiipona. ®a3oBble quarpaMmbl OJHOKOMIIOHEHTHBIX CHCTEM.
TporiHas Touka. @a30BbIE PABHOBECHUS B JIBYXKOMIIOHEHTHBIX CHCTeMax. TepMHUUYECKHil aHa-
nu3. TBepaple pacTBOpbl. B3anMHas pacTBOPUMOCTB IBYX JKUAKOCTEH. /lnarpammsl coCTOS-
HUS ABYXKOMIIOHEHTHBIX cUcTeM. PaBHOBECHS] B MHOTOKOMITOHEHTHBIX CUCTEMaX.

Tembl JeKuMit:

1. ®a3zoBoe paBHOBecHME B OJIHOKOMIIOHEHTHBIX cucTeMmax. YpaBHeHue Kiaysmyca-
Knaneiipona. [Ipasuno ®a3 ['u66ca.

2. da3oBble AUArpPaMMBbl IBYXKOMIOHEHTHBIX CUCTEM.

Tembl NPaKTHYECKUX 3AHATHIA:

1. Pacuer ¢a3oBoro paBHOBeCHs B OJHOKOMIIOHEHTHBIX CHCTEMax

2. Ananu3 $a30BBIX AHArPaMM COCTOSIHHS JBYXKOMITOHEHTHBIX CHCTEM

Ha3Banus 1adoparopHbIx pador:

1. Tepmuueckuit  ananmus. [locTpoenwe  guarpaMmbl — IUIABKOCTH — CHUCTEMBI
TuQeHnIaMuH-Ha(TaIuH.

Paspnen 4. PactBopsbl

OKCTEHCUBHbIE U UHTEHCUBHBIE CBOMCTBA pacTBOpOB. [lapiuanbHbie MOJIIPHBIE BEJIH-
ynHbl. Knnaccudukanus pactBopoB. XUMHUYECKHI MOTEHIIMAI KOMIIOHEHTA UEalbHOTO U He-
UJ€aNbHOTO pacTBOpa. AKTUBHOCTh. J/laBieHue napa KOMIIOHEHTOB HaJl pacTBOpoM. [ToHunxke-
HUE€ TEeMIIepaTypbl 3aMEP3aHUs U IOBBIINICHUE TEMIEPaTypbl KAMIEHUs pacTBOpoB. [Ipenens-
Has paCTBOPUMOCTh TBEPJIOTO BEIIECTBA B pacTBOpe. OCMOTHYECKOE AaBIEHUE. DKCTPAKIIHSL.
Jleryune cmecu. 3axkonsl KonoBanosa. [leperonka OMHapHBIX CMECEH.

TeMbl JeKUMi:

1. PacrtBopsl. IlapruanbHbie MOISpHBIE BETUYHUHBL. THITBI pacTBOPOB.

2. TepMoaMHAMHYECKHE CBOMCTBA PacTBOPOB. JleTyure cMecH.

Tembl IPaKTHYECKUX 3aHATHA:

1. Pacuer coctaBa pacTBOPOB, MaplHaIbHBIX MOJISIPHBIX BEIMYNH, CBONCTB MPEeIbHO
pa30aBIEHHBIX PACTBOPOB.



Ha3Banus 1a0opaTopHbIx pador:
1. Ileperonka OMHAPHBIX CMECEH.

5. Opranuszauusi CaMOCTOSITEJIbHOM PaAdOTHI CTYIEHTOB

CamocrosarenbHas paboTa CTYJEHTOB NMpPHU HM3YYEHUH AUCHUIUIMHBI «Dusnueckas Xu-
MUS» IPEAYCMOTPEHA B BUIaX U opmax:
— Pabota c 1eKIMOHHBIM MaTepHuaIoM, OUCK U 0030p JUTEPATYPhl U DIEKTPOHHBIX HC-
TOYHHKOB MH(OpMaLIMU 110 MHANBUAYAIBHO 33JaHHON MpobdiieMe Kypca;
— Pabota B 35eKTpOHHOM Kypce (M3y4eHHE TEOPETHYECKOTr0 MaTephalla, BHIIOJIHEHUE
WHJUBUIYAJIbHBIX 33JJaHUM U KOHTPOJIUPYIOIIUX MEPOIIPUATUN U . );
— H3yueHue TeM, BRIHECEHHBIX Ha CAMOCTOSATEIbHYIO IPOPAOOTKY;
— Ilouck, ananus, CTpyKTypUpOBaHUE U IIPE3CHTALIUS HH(DOPMALIUK;
— BrinonHeHnue foManiHuX 3aaHMM;
— IloaroToBka k nabopaTOpHBIM pabOTaM, K MPAKTUUECKUM 3aHSATUSAM, KOJUIOKBIYMaM,
— AHanu3 Hay4YHBIX MyOJIUKAIMA [0 3apaHee ONpeIeJICHHON MPernoaaBaTeieM TeME;
— IloaroroBka K OLIEHUBAIOLIUM MEPOIPUATHUSIM.

6. YueOHo-MeTOAMYecKOe H MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUTIIHHBI

6.1 YuyeOHO-MeTOAMYECKOE 00ecIIeueHne

1. Kpamxuii cnpagounux gusuxo-xumudeckux eeaudutr / noo peo. A. A. Pasoens, A.
M. Ilonomapesoii. — 12-e uzo. — Mockea : APUC, 2010. — 239 c. — Texcm : Henocpeocmeen-
HbII.

2. Cmemanuna E. U. JlabopamopHuviii npakmukym no ¢husuueckou xumuu :@ yuedOHoe
nocooue / E. U. Cuemanuna, B. A. Konnaxoe ; Hayuonanvnwiii ucciedosamenvcrkuii Tomckuii
noaumexuHuyeckuti ynusepcumem. — 4-e uzo., cmep. — Tomck : H30-60 TIIY, 2019. — URL:
http://www.lib.tpu.ru/fulltext2/m/2019/m067.pdf (0ama obpawenus: 12.03.2020). — Pexcum
oocmyna: uz kopnopamuenou cemu TI1Y. — Texcm : an1ekmponnbiil.

3. Cmpombepe A. I'. CoopHuk 3a0a4 no XumMuieckol mepmoouHamuxe . yueonoe no-
cooue / A. I'. Cmpombepe, X. A. Jlenvuyk, A. U. Kapmywunckas. — 3-e uzo., cmep. — Mocksa :
Anvsine, 2009. — 192 c. — Texcm : HenocpedcmeeHHblil.

4. Cmpombepe A. I'. Quzuueckasn xumus : yueonux ons eyzos / A. I. Cmpombepe, /1.
11. Cemuenxo. — 1-e u3zo., cmep. — Mockea : Bvicwas wkona, 2009. — 527 c¢. — Texcm : neno-
cpedCcmeeHHblII.

JlonmosiHuTEIbHAS JIUTEPATYPaA

1.  Topwxos, B.U. Ocnosvl ¢husuuecxoti xumuu : yueonux / B.U. I'opwkos, U.A. Ky3-
Heyos. — 6-e uz0. — Mockesa : Jlabopamopus 3uanuti, 2017. — 410 c¢. — Texcm . sn1eKkmpon-
HbLU /) Jlanw : 91eKMPOHHO-OUOIUOMEUHAS] cucmema. — URL.:
https://e.lanbook.com/book/97412 (0oama oopawenus.: 12.03.2020). — Pedxxcum docmyna: u3
kopnopamusHotl cemu TI1Y, 011 asmopu3o8anHvix noab308ameine.

2. Epemun B. B. Ocnosbl obwetl u ¢husuueckou xumuu : yuebnoe nocooue / B. B. Epe-
mun, A. A. Bopwesckuii. — 2-e u30d. ucnp. — [oneonpyounwiii : Humennexm, 2018. — 848 c. —
Texcm : snexmponnwiii Il Znanium.com . onrexmponno-oubnuomeunas cucmema. — URL:
https://new.znanium.com/catalog/product/1022497 (oama obpawenus: 10.02.2020). — Pe-
arcum oocmyna: uz kopnopamusnou cemu TI1Y, Ons asmopuzosannvix noavzosameinell.



3. Kyvopawose U. B. Cooprux npumepos u 3a0a4 no Guzuieckou xumuu . yyedHoe no-
cooue ons 8y306 / U. B. Kyopsawos, I'. C. Kapemnuxos. — 1-e u30., cmep. — Mockea : Anvsnc,
2008. — 527 c. — Texcm : HenocpedCmeeHHbli.

4. Ocnosvl Gusuyeckou xumuu. B 2 u : yueonux / B. B. Epemun, C. U. Kapeos, U. A.
Yenenckas [u op.]. — 5-e uz0., nepepab. u don. — Mocksa : Jlabopamopus 3nanuii, 2019. —
625 c. — Texem . snexkmponnviil // Jlano : snexkmpouno-oubauomeynas cucmema. — URL:
https://e.lanbook.com/book/116100 (0ama obpawenus: 12.02.2020). — Pescum docmyna: u3
kopnopamusHou cemu TI1Y, 015 asmopuz06anHvlx norv3osamereil.

5. Cmemanuna E. U. @uszuueckas xumus: kypc aekyuii / E. U. Cmemanuna ; Hayuo-
HAMbHBIL ucciedosamenvckuti Tomckuti norumexnuveckui yuueepcumem. — Tomck : M30-60
TI1V, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/m158.pdf. — Peorcum oocmyna: w3
kopriopatuBHoil cetu TITY. — Texcm : anekmponnblil.

6.2 UudopManuoHHOe H IPOrpaMMHoe o0ecriedeHne

Internet-pecypcsr (B T.4. B cpeae LMS MOODLE u np. oOpa3oBaTeibHbie 1 OUOIHO-
TEUHBIE PECYPCHI):

1) Cemesou snexkmponnblil yuebHO-MemoOudecKuil KOMIIeKe no oucyuniute « Dusu-
yeckast XUMUSLY [Onexmponnwiii pecypc]. — URL:
http://stud.Ims.tpu.ru/course/view.php?id=68. — Pesicum oocmyna: mpebyemcs aemopuzayusi.
— Texcm : 91eKkmMpOHHBLIL.

2) Hayuno-snexmpounnas 6ubnuomexa eLIBRARY.RU [Onexmponnviii pecypc]. —
URL: https://elibrary.ru/defaultx.asp. — Peowcum oocmyna: mpebyemcs asemopuzayusi. —
Texcm . 2n1ekmpoHHbI.

3) Dnexmponno-oudruomeunas cucmema «Kouncynomanm cmyoenmay [Inexmpon-
noui pecype]. — URL: http://www.studentlibrary.ru/. — Peswcum odocmyna: ce0600nbil. —
Texcm : aneKmpoOHHbLL.

4)  Dnexkmponno-oubruomeunas cucmema «Jlanvy [Onexmponnvii pecypc]. — URL:
https://e.lanbook.com/. — Peswcum docmyna: mpedyemcs asmopusayus. — Texcm : 91eKkmpoH-
HbLUL.

5) Onexmponno-oubruomeunas cucmema «fOpaiimy [Onexmponnwiii pecypce]. — URL:
https://urait.ru/. — Peswcum docmyna: mpebyemcs aemopuszayus. — Texcm : 271eKmpoHHbiil.

6) Onexmponno-oubruomeunas cucmema «ZNANIUM.COMy [Dnexmponnviii pe-
cypc]. — URL: https://new.znanium.com/. — Peoicum docmyna: mpebyemcs asmopuszayus. —
Texcm : aneKkmpoOHHbLL.

JInneHsuoHHoe mporpaMMHoOe oOecrniedueHue (B cOOTBETCTBMM C IlepeuHem mnuIeH3U-
OHHOTO MporpammHoro ooecneuenust TITY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Design Science
MathType 6.9 Lite; Google Chrome; Honeywell UniSim Design Academic Network; Mi-
crosoft Office 2007 Standard Russian Academic; Mozilla Firefox ESR; PTC Mathcad 15 Ac-
ademic Floating; Putty; Tracker Software PDF-XChange Viewer; WinDjView; Far Man-ager;
Notepad++; XnView Classic; Zoom Zoom.

7. OcoOble TpeOOBaHUSI K MATEPHAJIbHO-TEXHMYECKOMY 00ecre4YeHUu 0 1 CHUILIH-
HbI

B yueOGHOM mporiecce MCmosib3yeTcsi cleayromiee J1abopaTtopHoe 000OpyAOBaHHUE IS
1ab0paTOPHBIX 3aHSITHIA:


http://stud.lms.tpu.ru/course/view.php?id=68
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/

Ne HaumeHOBaHHE CHENHATBHBIX HaumenoBanue 060py10Banus
1. | Aymuropus mis mabopatop- Komruiekt 060pynoBanust UL IPOBEAEHHUs 1abopaTOpHBIX
HBIX 3aHATHH pabort:
634034 r. Tomckas 061acTs, —  VcrasoBKa IS OIpeIeNeHus TEIUIOTH apoobpa-
Tomck, np. Jlennra, 1.43A, 30BaHHA (BaKyyMMeTp, Hacoc KomoBckoro, Tep-
y4eGHbIi koprryc Ne2, ayuto- MOMETp, OBPATHEIH XOJIOIUIBHUK, SIEKTPAIECKasl
pus 234 IUTATKA);
—  VYcraHoBKa JUIL IEPErOHKH OMHAPHBIX cMecel
(pedbpaxTomeTp, 3IEeKTpUIECKas INTUTKA, TEPMO-
MeTp, 0OpaTHBIN XOJOIWIBHHK, COCY UL IIepe-
TOHKH, COOPHUK KOHJICHCATA, TUIIETKA, INTATHB C
pobupKaMu);
—  Ha6op u3 11 npobupok co cMechio JudeHnnaMmuba u
HaTaMHA Pa3HOrO COCTaBa C MeIalIKaMH U TepMO-
METpaMH.
2. | Aymuropus nis mabopatop- KoMruiekT 060pyA0BaHus TS IPOBEEHHA JIabopaTOPHBIX
HBIX 3aHATHI pabor:
634034 r. Tomckas 061aCTB, —  VIJIK «XwuMmus, KOHTPOJLIED, TEPMOCTAT;
Towmck, np. Jlennna, 1.43A, —  VcTaHOBKA IS OTpE/IeTIeH s TEIUIOTEL PACTBOpE-
yuebHbIi Koprryc Ne2, aynuro- HE (KaJIOpPHMETp, MEIalKa, INIACTHKOBEIM CTa-
pust 235 KaH, IPOOHUPKH C HaBECKaMH coelt).

Pa6ouas mporpaMma cocTasjieHa Ha ocHoBe ObIei XapakTepHCTHKE 00pa3oBaTeIbHON
HporpaMME! 1o Hampaeienwo 18.03.01 Xummrdeckas TexHomorus /Texnonorus Hedrerasoxu-
MHH ¥ DOJAMEpPHBIX MaTepuaiios (mprema 2019 r., onas dpopma 06yIeHns).

PaspaboTank:
JIOIDKHOCTB Toamucs DHO
Jonent OXU O Cwmertannna E. 1.

ITporpamma oxo6peHa Ha 3aCeJaHHUH BHIIYCKAIONIETO OT/AEIEHUs XUMUIECKOH HHXKCHEPUH
(mpotokomor « 20 » 05 2019r.Ne 7).

3aBenyrommit kadenpoii - pykoomurens OXHU

Ha mpaBax Kadezpsl, 1.X.H, mpodeccop /Koporkosa E.1./




JIner usmeHenuii padoyveii nporpaMMbl IHCHUIINHBI:

YueoHblii rox

CopepixaHue /M3MeHeHHE

OO0cy:K1eHO Ha 3acelaHNN
OtaeseHusi XHMHYECKOi
HHKeHepHH (ITPOTOKO.T)

2019 /2020
y4eOHBII T/

1. Usmenena ¢popma paboueii mporpaMmbl B COOTBETCT-
Buu ¢ TpedoBanusimu ®I'OC 3+

Or . .2019r.
Ne




