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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: CdopmupoBaTb KoMneTeHUuun obyyarollerocss B o6nactu obpalleHust ¢ TBepabiMu
oTxogamu, cBGpocamu U BbIGPOCAMU; TEXHOMOTMYECKUX PeLleHW, cOeperawmx JHEepruio U Cbipbe; MoAepHU3aLUn
OENCTBYIOLLNX MPOV3BOACTB, 3HEPrOXMMMNYECKOro 06G0CHOBaHMS 1 BbiGopa 3KONOMMYECKN YUCTBIX U ManoOTXOAHbIX Y4aCTKOB U
noapasaeneHnin 3aWwmnTbl OKpyXKatoLLei cpefbl B MPOMbILLNIEHHOCTY.

1.2 3agaum AMCUNNAUHBI:

* PaccmMOTpeTb OCHOBHbIE MOMOXEHUA XUMUYECKOWM TEPMOANHAMUKM;

» CchopmupoBaTh NpeacTaBrneHns 0 Teopun U NpakTUKe ropeHus rasoobpasHbIX, XUOKMX U TBepObIX KOMMOHEHTOB B
TEeXHOMNorMn nepepaboTKk OTXO/0B;

» PackpbITb NPUHLMMBI 3HEPro- U PecypcocGepekeHns B 3aBUCMMOCTU OT TEXHOMOrMU yTUNu3aumum rasoobpasHbix,
XUAKUX U TBEPAbIX OTXO/0B;

* [MpoOoemMoHCTPUPOBaTbL BO3MOXHOCTM MITA3MEHHOW TEXHOMOTUW, TepMOKaTanMTUYEeCKOM BOCCTaHOBUTENbHON WU
OKMCIUTESIbHON AeCTPYKLMMN NOSSIOTaHTOB;

* Pa3zobpaTb 0COGEHHOCTY TEXHONOMMYECKUX NOAXOA0B K 3alLUTe OKpy»KatoLeln cpefbl B MPOMbILLIIEHHOCTW.

1.3 TpeboBaHuA K NpeaBapuTeNbLHON NOAroToBKe OOy4aloLerocs:
MpenBapuTenbHasi NOArOTOBKa NpegnonaraeT co3gaHne OCHOBbLI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, MpU U3y4EeHUN OUCLUMIIVH:

Jkonorunyeckas xMmus

YyebHas npakTuka (03HaKOMUTENbHAsA NPaKTUKA)

OpraHusaums Hay4HO-McCcnegoBaTENbCKNX U OMNbITHO-KOHCTPYKTOPCKUX paboT
MHdopmMaumoHHble TexHonorum B cdpepe 6e3onacHocTu

2 KOMMETEHUUU OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA AUCLUUNINUHDbI

MK-1: CnocobeH NpoBOAUTL IKOSOrMYeCKUIN aHanus NPOEeKTOB paclUMPeHUs, PEKOHCTPYKUUM, MOAEepHU3aumnm
OeNCTBYIOLMX NPOU3BOACTB, CO3AaBaeMbIX HOBbIX TEXHONOIMMIA U 060PYAOBaHMUS B OpraH13auum

3HaTb: TEXHOMOIMYecKkoe OCHaLleHe NPOMU3BOACTBA, UCMONb3yeMOE Cbipbe, MaTepuanbl, 3HepreTu4eckme pecypcol B cdepe
obpallieHrs ¢ oTXo4amu, NPUHLKUMEI PACYETOB OCHOBHbLIX 3N1IEMEHTOB 1 cUCTeM obecneyeHunst TexHocepHon 6e3onacHoCcTu

YmeTb: obGecneumBaTtb npoBeaeHne KOHTpOA TEeXHOJI0Or'M4ecknx npoueccos, Bbl6|/|paTb n pa3pa6aTb|BaTb mMeToabl
JKOJorn4eckoro aHanmsa
Npu PEKOHCTPYKUNN U BHEAPEHUN HOBbIX TEXHOMOMMN NS 3aWmnThl Opr)KaIOLLI,eVI cpenbl.

BnapgeTb: HaBblkaMy CpPaBHUTENbHOTO aHanm3a Haumy4ylwmx AOCTYMHbIX TEXHONOMUIA, MPOrPecCUBHBLIX METOAOB U (HOpM
opraHusauum
Tpyaa, paunoHanusauum npoeccnoHanbHom AeaTenbHOCTU At 06ecneyeHnst 3Kkonormyeckoin 6e3onacHoCTy.

MK-2: CnocobeH ycTaHaBNMBaTb NPUYMHBLI U NOCNEACTBUA aBapUMHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLLUNX
BeLleCcTB B OKPYKaloLLyo cpeny, NOAroTaBNMBaTh NpeasioXkeHus no npeaynpexaeHnto HeraTUBHbIX NOCNeACTBUNA.

3HaTb: TepMmoanHaMnyeCckme OCHOBbI 3HEepro-xmMMmyeckmx npoueccoB O6e3Bpe)KVIBaHVIF| Bbl6pOCOB, C6pOCOB n TBEPAbIX
OTXOA0B C 3arpA3HUTENAMN.

YMeTb: oueHMBaTb BO3MOXHOCTb npUMeHeHNAaA TePMOXMMUYECKMX NpoLEecCoB ANA yTunndaunn 3arpAaA3HEeHHbIX OTXO04O0B Ha
OCHOBEe TepMoAMHaMMn4eCckoro aHannsa n TepmogmHaMmmny4eckmnx pac4HeToB

Bnapetb: HaBblkamm 06OCHOBaHHOIO Bbl60pa cnocoba yTunn3aumm 3arpAa3HeHHbIX MNOTOKOB B pa3find4HOM arperatHom
COCTOSAHUM C UCNOJ1Ib30OBAHNEM TEPMOXUMUNYECKNX NPOLIECCOB.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTtakTHas
< |paboTa
o
5 NHHoBaL,. dopma
HaunmeHoBaHve u cogepxaHue pa3genos, 8 = CP
. g g dopmbl TeKyLLero
TEM U y4eOHbIX 3aHATUI 2| Nek Mp. (4achbl) .
G Q 3aHATUN KOHTpOns
S (vackl) | (4achbl)
=
Pasgen 1. Xumuyeckas TepmoguHamuka
Tema 1. NepBbIi 3aKOH TEPMOAUHAMUKN.
TennoTa xummu4deckmnx peakumin. 3akoH Necca.
MeToabl onpeaeneHns TennoTsl
06pa3oBaHMs COEAMHEHWI U TENJOBbIX
achbdekToB peakunn. 3aBUCUMOCTb TENMOBOTO > > 8 N

acbdekTa OT TemnepaTypbl U AABMAEHUS.
MpakTnyeckoe 3aHsTue Ne1. OCHOBHbIE
3akoHbl Tepmoxumnn. 3akoH Necca. Popmyna
Kupxrodda (cemnHap). PacyeT TennoBbix
ahheKTOB peakummn

Tema 2. BTopon 3akoH TepMoanHaMMKN.
OHTponus. Cnocobbl pacyeTa aHTpONUK 3
HeopraHM4yecknx U OpPraHNYecKnx BELLECTB,
rasos. TepmogMHamu4yeckne noteHumansi
(xapakTepucTtudeckme dyHKLUN).
Xnmunyeckoe paBHoOBecCUE.

MpakTnyeckoe 3aHsaTME. BTopon 3akoH
TepmognHamumkn. CamonponsBosbHbIe 2 3 8 mn
npouecchl N aHTponus. MNpumepbl pacyeTos
QHTpOMNUM

MpakTnyeckoe 3aHsTUE. YpaBHeHue Mbbca-
"enbmMronbua. 3aBucMMoCTb n3obapHo-
N30TEPMUYECKOro NoTeHUMana peakumm ot
TemnepaTypbl. XMMM4eckoe paBHOBeCHKeE.
PacueT kOHCTaHT paBHOBeCUS

Pasgen 2. Teopus 1 npakTuka ropeHus.

Tema 3. Teopusa TennoodmeHa:
TennonpoBOAHOCTb, KOHBEKLNS, U3Ny4YeHue,
Tennonepenaya, UHTEHCUdUKaLms
TennoobmeHa. TONAMBO U OCHOBbLI FOPEHKS.
MpakTnyeckoe 3aHaTUe. TexHuyeckne
pacyeTbl rOpeHns.

Tema 4. Knaccudmkaumsi roptoumx oTXo4oB
NPOMBILLITEHHOCTU: ra3o00pasHble, XNAKMEe 1
TBEpAble. BaxHenwmne Tepmoxmmmnyeckmne 2 11 nn 3,0
MPOLLECCHI U TEXHOMNOTUN yTUNu3auum
OTXO[0B.

Tema 5. TennoBon u MaTepuanbHbIN GanaHc
TEPMUYECKUX METOAOB NepepaboTku
0oTXogoB. BnusHue coctaBa Ha npouecchl
TEPMUYECKOro 00e3BpeXnBaHUS OTXOO0B. 2 3 10 nn
MpakTnyeckoe 3aHaTue. MatepuanbHbIi
©anaHc ropeHns n pacyeT TemnepaTypbl
CXKUraHus 0TX0O0B.

Pasgen 3. TepmokaTtanutmyeckoe
BOCCT@HOBIEHUE, OKUCIIEHME U OECTPYKUMSI.

Tema 6. Obe3BpexnBaHne razaoodpasHbIx
0TX0A0B (MPSIMOE CXUraHue, eCTpyKUmMs
BpeaHbIX MPUMECEN B rasax npu 0
NOBbILLEHHbIX U BbICOKUX TEMMepaTypax,
TepMoKaTanuTuyeckoe OKUCIIEHNE 1
BOCCTaHOBIEHUE).

MpakTnyeckoe 3aHaTHe. Knaccudgukaums
TMO u cnocobbl CxMraHus.




Tema 7. Obe3BpexnBaHue XNUOKUX 0TXOO0B
(cxuraHue, TepMoKaTanmuTUYECcKnx
OoKUcneHue, napogasHoe 1 xuakodgasHoe
okucrneHue, obesspexuBaHve B nnasve).
MpakTnyeckoe 3aHsTue. Knaccudpumkauyms KO
1 cnocobbl 06e3BpeXMBaHUA. YCTaHOBKN
obesBpexunBaHusa NCB meTogom
XunakodhasHOro OKUCIEHUS.

Tema 8. O6e3BpexnBaHue TBEpPAbIX
NPOMbILLMEHHbIX OTXOAO0B (CXKuUraHue,
OKVUCNUTESbHbIN MMPONN3,
HU3KOTEMNepaTypHbIN,
cpegHeTeMnepaTypHbIv 1
BbICOKOTEMMEepaTYyPHbIN CyXOn NMponus).
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MpakTnyeckoe 3aHaTMe. Knaccudmkauus
MO n nx o4ncTka OT TOKCUYHbIX BELLECTB.
CaHutapHo-rurneHunyeckas

OLeHKa TEpMUYECKOro 06e3BpexmnBaHms
NPOMBbILLIEHHBIX OTXO40B.

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 83

KOHCYJ'IbTaLI,I/IVI N NpOMEXYTO4YHaa aTtrectaumd

(Ok3ameH) 2,5 24,5

Bcero koHTakTHasA pa6bota n CP no

36,5 107,5

auncuunriinHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTrpoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 00y4YeHUs

5.1.1 NokasaTenu oueHUBaHUA

Koa
KOMMeTeHUUN

MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus

HanmeHoBaHWe oLeHOYHOro
cpeacTea

MK-1

XapakTtepumayeT HOpMaTMBHO-NPaBOBbIE aKTbl B 00acTy OXpaHbl
OoKpy>KatoLLen cpefbl U TpeboBaHMS K CbIpbio U MaTtepmanam npu oLeHke
BO3JENCTBUS HA OKpYXatoLyto cpeay. AHanmampyeT nopsgok BBoga B
akcnnyaTauuio obopyaoBaHus ¢ ydeTom TpeboBaHui B obnactu
TexHocepHon 6e30nacHOCTH, NPOM3BOACTBEHHYIO U OPraHU3aLOHHYIO
CTPYKTYpPY OpraHu3aumnn 1 nepcrnekTBbl ee pa3BuTus.

BbisiBNAET B TEXHONOMM4YECKOM LieNoYKe NpoLecchl, onepaumm n
obopynoBaHue, okasblBaloLMe OCHOBHOE BINSIHUE Ha CTENEHb
HeraTMBHOIO BO3AENCTBUS OpraHn3aLMm Ha OKPY>XKatoLLyto cpeay.
OnpepenseT TexHonornyeckne npoLeccol, 06opygoBaHme, TEXHUYECKUE
cnocobbl, METOAbI B KAYECTBE HaWmy4LLeR JOCTYNHON TEXHOMOMMM B
opraHusauumm.

MpencraBnseT nHopMaumo Ansi NPOBEAEHUS OLEHKN BO3AENCTBUS Ha
OKpY)KaloLLyto cpefly Mpu paclUMpPeHnn, PEKOHCTPYKLMM, MOAEPHU3aLun
OEeNCTBYIOLMX NPON3BOACTB, CO34aBaeMbIX HOBbLIX TEXHOMOTUIA U
obopynoBaHusi B opraHusauum.

Bonpockl gnsi ycTHOro
cobecefoBaHus
MpakTnyeckoe 3agaHue
TecToBble 3agaHus

MNK-2

PackpblBaeT CMbICI 3aKOHOB TEPMOAMHAMUKM, XapaKTepuayeT TUMNoBble
TEXHOMOorMYeckne TepMOXMMMUYECKUe NpoLecchl B NnepepaboTke
TEXHOreHHbIX OTXOM0B.

Ha ocHoBaHuM TepMoAMHAMUYECKOTO aHannaa oLeHMBaeT BO3MOXHOCTb
NPYMeHeHUs TEPMOXMMUYECKMX METOAOB NepepaboTKN TEXHOMEHHbIX
OTXO[OB.

MpuHUMaeT 0GOCHOBAHHOE PELLEHWE MO MCMONMb30BAHMIO BbIGPaHHbIX
TEPMOXMMMUYECKMX METOAOB NepepaboTku TEXHOMEHHbIX OTXO40B

Bonpocbl gns ycTHoro
cobecefoBaHus
MpakTnyeckoe 3agaHune
TecToBble 3agaHUsA

5.1.2 Cnuctema v Kputepmm oLeHNBaHUA

LWkana oueHnBaHns

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO




OEMOHCTPUpPYIOLLMIA rNyOoKoe NOHMMaHNe
npegmMeTa u LMPOKYH 3pyanLmio B
oueHnBaemowm obrnactn. Kputudeckni,
OpUrMHarnbHbIN NOAXon K MaTepuanny.
KayecTBO UCMONHEHUSI BCEX 3NIEMEHTOB
NPaKkTUKO-OPUEHTUPOBAHHOIO 3a4aHnst
NMOMHOCTLIO COOTBETCTBYET BCEM
TpeboBaHuAM.

4 (xopoLwuo) CTaHOapTHBIN.

OTBET NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06a3aTenbHbIX
WCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO

NHamBuayanbHoe npakTuko-
OpPUEHTUPOBaHHOE 3a[aHne BbINOMHEHO B
JoCTaTo4HOM 06beMe, HO OrpaHnYMBaeTCs
TOMbKO OCHOBHbLIMM NMOAXO4aMM.

OTBET BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHble MaTepumansl, 6e3
camocTosTenbHon paboTbl ¢
pekoMeHA0BaHHOMW NMTepaTypomn.
[eMoHCTpupyeT NOHMMaHue npeameTa B

3 (yooBneTtsopuTensHo) | Lenom, 6e3 yrnybnexus B getanu.
MpucyTCTBYIOT CyLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HaHWSIX MO HEKOTOPbLIM TEMAM.
MpakTMKOo-0pNeHTUPOBaHHOE 3afaHuve
BbIMOSHEHO MOJIHOCTbIO, HO B paboTe ecTb
OTAEnNbHblE CYLLECTBEHHbIE OLLNOKU.

BbIMNOJTHEHO.

2 (HeynoBneTBOPUTENBHO)

HenoHumaHwe 3agaHHoOro Bonpoca.
HecnocobHocTb chopmynupoBaTb XOTs Obl
OTAENbHbIE KOHLENUUW ANCLUMIUHBI.
[MpaKTUKO-OpUEHTUPOBAHHOE 3a4aHne He

MonbiTKa cNMcbIBaHUSA, UCMOMb30BaHUS
HepaspeLUeHHbIX TEXHUYECKUX YCTPONCTB
Wy Nonb3oBaHWsA NOACKa3KoW APYroro
YyeroBeka (BHe 3aB1UCUMOCTUN OT
YCNELLUHOCTUN TakoW MONbITKN).
MpencTaBnexue vyxon paboTel, nnarnar,
nnbo oTkas OT NpeAcTaBneHust padoTbl.

5.2 TUnoBble KOHTPOJIbLHbIE 3a4aHUsA MU UHbIe MaTepuarnbl, HeO6XoANMbIe ANsl OLleHKN 3HaHWUNA, YMEHUH,

HaBbLIKOB U (UNK) onbITa AeATeNLHOCTU
5.2.1 NMepeyeHb KOHTPOMLHLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 2

1 Tunbl TEPMOAMHAMUYECKUX CUCTEM: U3ONIMPOBAHHEIE, 3aKPbITble, AMabaTU4eckn N30NMPOBaHHLIE, 3aMKHYTbIE,
OTKpbITLIE.

5 TepMmoguHamMumyeckue npoLecchbl: paBHOBECHbIE (KBasuCTaTU4eCKne), HepaBHOBECHbIE, 0BpaTuMble,
HeobpaTumble, LUMKnmdeckme (Kpyrosblie).

3 BHyTpeHHsAs aHeprua cuctemMbl, TennoTa, paboTa, nx onpeaeneHve, eanHuubl namepeHus. MNepBbii 3aKoH
TepMOAMHAMMKU, ero (popmMynMpPOBKM.

4 PaboTa paclumpeHuns ngeanbHbIX U pearbHbIX ra3oB B pas3fnyHbiX 06paTMbIX 1 HEOOPaTUMBIX NpoLieccax.

5 OHTanbnus, onpegeneHne. TennoeMKocTb, CPeAHAS U UCTUHHAsA TenoeMKoCTb, UX CBA3b. [peaensl
N3MEHEHMNS TeNnoemMKoCTH.

6 AmMnupuyeckme npasuna Ans TENNOEMKOCTU TBepAbIX Ten u xuakocten Oiononra u Mtu, popmynel ans
KpucTtannos dnHwWTenHa, HepHcra-JinHgemaHa n Tapacosa.

7 TennoemkocTb rasos. CocTaBnsioLime TENNOEMKOCTH ra3os, UX onpeaeneHve. 3aBUCMMOCTb TENNOEMKOCTU OT
Temneparypbl.

8 3akoH ["ecca Kak crieiCTBME NEPBOro 3akoHa TepmMoaMHaMukn. TennoBon ahdeKT XMMUYECKOWN peakunn.
CraHOapTHble 3HTanbNUn XMMUYECKUX peakumin




CTtaHgapTHble TeNNoTbl (3HTanbNMM) 06pasoBaHNst XMMUYECKUX COeAMHEHUN. BasncHas (ctaHgapTHas)

9
aHTanbnusi obpasoBaHusa anemeHToB. CTaHAapTHbIE TENNOThl CropaHus.

10 BTopoi 3akoH TepmoanHamuki. CaMonpounsBosibHbIE U HECaMOMPOW3BOMbHbIE MPOLIECCHI, UX obLias
XapakTepucTumka.

11 HanpaBneHue camonpoun3BosibHbIX MPOLIECCOB 1 AUCCHNALMSA 3HEPTU. QHTPONUS Kak Mepa HeobpaTuMoro
paccestHus aHepruu.

12 BbluvcneHne nameHeHns aHTponNun B pasnnyHbix obpaTumblx U HeobpaTumblx npoueccax. NameHeHne
QHTPOMUU Npu N306apHO-U30TEPMUYECKOM CMELLEHNW naeanbHbIX ra3os.

13 BblyvcneHne nameHeHns SHTPONUM B XMMUYECKNX peakLnsX.

14 TpeTuit 3akoH TepmoanHamukmn, noctynat naHka, octatodHas aHTponusA. ABCOMIOTHbIE SHTPOMUN BELLECTB.

15 XapakTtepuctndeckme yHKUMM 1 ux ceoncTea (sHTanbnus - H, aHeprus Nenemronbua - A, aHepruda m66ca -
G).

16 BHyTpeHHASA aHeprus, 3aBUCUMMOCTb BHYTPEHHEN 3HEepry oT TeMmnepaTypbl, o6bema 1 aBneHus.

17 OHTanbnNns NPOCTbIX U CMIOXHbBIX CUCTEM. BbluncrneHne nameHeHms aHTanbnnm Kak yHKUUM Temnepartypbl 1
OaBneHus.

18 OHTanbnNusa Kak xapakrepucrmyeckas @yHKUNS U TepmognHamuyeckuin noteHuman. Mpadpuyeckas
3aBMCMMOCTb 3HTasbMWUN OT €€ eCTeCTBEHHbIX NePeMEHHbIX.

19 OHeprusa enbMronbsLa 1 HanpaeeHMe CaMonpoM3BONbHOro npolecca. CeaA3b aHeprum 'enbMronsLa ¢
BHYTPEHHEW 3HEPrven, ¢ opyruMmm TepMOgUHAMNYECKUMUN PYHKLIMAMM U MaKCUManbHOM paboTomn.

20 BbluncneHue nameHeHnst aHeprum MenbmMronbsLa Kak yHKLMM TeMnepaTtypbl 1 obbema (aHanuTnyeckoe m
rpacdmyeckoe npeacTaBneHue).
OHeprusa M'mbbca. SHeprua M'bbca kak TepMoanHaAMMYECKNIA NOTEHLMAN U XapaKkTepuctmdeckas yHKUmMS.

21 CBsa3b aHeprumn 'mb6ca ¢ makcumanbHon nonesHon paboton. BelumcneHve aHeprum M'mbbca kak dyHKL MK
TemnepaTtypbl 1 JaBMneHUs.

29 YpaBHeHue 'mbbca-Ienbmronbua B anddpepeHumansHom U MHTerpansHon opme, ero posbe B xumun. PaboTa
1 TennoTa obpaTMMbIX U HEOBPaATMMbIX NMPOLLECCOB.

23 XuMunyeckuii noTeHUman, ero onpegeneHne Yyepes xapakrepucrmieckne MyHKUUN. XMMUYeCcKuii noTeHuman u
3Heprusa 'mbbca nHamMBMayanbHbIX BELLECTB.

24 OcCHOBHbIE HanpaBrneHns B pa3BUTMN TEOPUM PACTBOPOB. TepMoauHaMmMYeckue ycrnosus obpasoBaHus
pacTBOpPOB.

o5 OO6LLee faBneHne HackILWEHHOro Napa UaeanbHOro pacTBopa kak OyHKLMSA COCTaBa pacTBopa U cocTaBa
HachbILLLEHHOro napa.

26 HeunpgeanbHble pacTBOpbIl, BUAbLI OTKIIOHEHWI OT 3akoHa Payns, aHeprus B3anmMoobmeHa 1 pasmepHbIv chakTop.
PasnuyHble BUAbLI AnarpaMm paBHOBECUS.

27 XMU4ecknii noTeHUMan KOMNOHEHTa B MaeanbHOM, NpeaenbHO pa3baBneHHOM U peanbHOM pacTBoOpax.
AKTMBHOCTb, METOAbI ONpeAeNeHnst akTUBHOCTEN U KOIDPULIMEHTOB aKTUBHOCTEN.
[BYXKOMMOHEHTHbIE CUCTEMbI C OAHOW ha30n NepeMeHHOro cocTaBa: C XMMUYECKUMIN COeAUHEHUAMMU,

28 NNaBAWNMUCS KOHTPYSHTHO Y MHKOHIPY3HTHO. OBTEKTUYECKMNE U NEPUTEKTUYECKNE TOYKW. Kpnorngparsl.
Teepable pacTBOpbl, yCnoBusi ux obpasoBaHusi, npasuna Mmbbca-Posebyma.
YCnoBus XMMMYeCKoro paBHoBecusl. 3aKoH AeNCTBYHOLLMX Mace, TepMoanHammuyeckas KOHCTaHTa paBHOBECKS.

29 OHeprusa M'b66ca xumMmnyeckon peakumm (ypaBHeEHME N30TEPMbI XMMUYECKON peakuun BaHT-Modda).
CraHgapTHas aHeprus 'mbbca xMmmnyeckon peakuumn n ee CBA3b C TEPMOOUHAMNYECKON KOHCTAHTOWN
paBHOBECHSI.

30 XvMU4eckne paBHOBECUSI B FeTEPOreHHbIX CUCTEMax U pacTBopax. MNpuHuun cmelleHus paBHoBecus Jle-
LWaTtanbe—BpayHa, ero TepmognHammyeckas TpakToBka
3aBNCMMOCTb KOHCTaHT paBHOBECUS OT TemrnepaTypbl. YpaBHeHUs n3obapbl U U30X0Pbl peakuun n nx

31 TepMogMHamu4eckmin BolBod. BnusaHve gasneHve
Ha XMMU4YeCcKoe paBHOBECHUE.

32 BbluncrneHne KOHCTaHT paBHOBECKSA NO cTaHAapTHOW 3Heprum 'mbbca n metoay TemkuHa-LlIBapumaHa.

33 PacueTbl BbIxoAa NPOAYKTOB XMMUYECKMX peakumii pasnmyHbIX TUNOB. Bbixogsl NpoaykToB Npu COBMECTHOM
NPOTEKaHUN HECKOMNBbKNX XMMUYECKUX peakLmi.

34 PeanbHble rasbl. PyruTMBHOCTL (NETYy4eCTb), METOAObI €€ BbluMCreHUs. PacyeT XMMnyecknx paBHOBECUN C
pearnbHbIMW ra3aMu Npu BbICOKMX LABMNEHUSIX.

35 OCHOBHbIE NOHATUSA XMMUYECKON KMHETUKM. OcoBEeHHOCTM onpeaeneHnst CKOPOCTU XMMUYECKOWN peakLm.
daKTophbl, BAUSAIOLLNE HA CKOPOCTb XMMUYECKOWN peakLui.

36 JkcneprMeHTansHoe onpeaereHne CKOpoCTU XMMUYECKOW peakuun (rpadpmyeckuin U aHanMTUYecKun
mMeToAbl). MopsAoK XMMUYECKON peakLui.
3aKoH AeNCTBYOLMX MacC — OCHOBHOW MOCTYNaT XMMUYECKON KUHeTUKK. MNpsimasi n obpaTHas 3agayu

37 XUMUYECKOW KMHETUKU. KOHCTaHTa CKOPOCTU XMMUYECKOW peakumn, ee n3nd4eckuini CMbICH U pasMepHOCTb
ONS peakuni pasnuyHbIX NOPSAKOB.

38 MeToabl onpeaeneHus nopsgka peakumm u KOHCTaHTbl CKOPOCTM MO 3KCMepUMeHTanbHbIM AaHHbIM. [ToHATHe

006 MHTEerpanbHbIX U p,wcbcbepeHumaanblx MeToAax onpepgernieHna nopdaaka peakunn h KOHCTaHTbl CKOPOCTU.




O6paTtumMble peakuuy NepBoro Nopsaka, HaxoXaeHne KOHCTaHTbl CKOPOCTU NPSIMOiA U 06paTHOWM peakuuii No
39 3KCMepuUMeHTanbHbIM AaHHbIM. MapannenbHble peakuuu. MocnegoeaTenbHble peakumMmn Ha npuMepe AByX
HeoGpaTUMbIX peakLuii NepBoro nopsaaka.

3aBUCMMOCTb CKOPOCTM peakumm oT TemnepaTypbl. IMnupuydeckoe npasuno BaHTt-lMNodda n obnactb ero
npyMmeHeHus. TemnepaTypHbIn KO3HPULMEHT CKOPOCTU peakuun. YpasHeHne AppeHuyca un ero

40 4 .
TepMoaAMHaMNYECKMI BbIBOA. MOHSATUE 06 3HEprnm akTMBaLMm XMMMYECKon peakumn. HaxoxaeHue aHeprum
aKTMBaLMMN XMMMUYECKOWN peakLumn No aKCneprMeHTanbHbIM JaHHbIM.

a1 OCHOBbI KNHETUKM reTeporeHHbIX npoueccoB. Ponb anddysmu npu npoTekaHMn reTeporeHHon XMMmn4Yeckom
peakumm.

42 OunddysnoHHas n knHeTudeckas obnacTtn NnpoTekaHus reteporeHHon peakuun. Ponb agcopbumm npm
NpoTEeKaHWM NOBEPXHOCTHON peakumun. AACOPOUMOHHBIN KO3 MULNEHT.

43 Tonoxummnyeckune peakumm, X MexaHnam n 0cobeHHoCTN npoTekaHms. CKOPOCTb TOMOXUMNYECKOWN peakuum.
YpaBHeHue EpodeeBa-Konmoroposa.

44 O6wue noHATUs o npouecce ropeHnsi. OcobeHHOCTN ropeHnsi ra3aoobpasHoro Tonnuea. FopenoyHble
YCTPOWNCTBA ANsi CKUraHus ra3aoobpasHoro Tonnmea

45 O6wue noHATUsS o npouecce ropeHns. OCOGEHHOCTM ropeHnst XKMAKOro Tonnmea. TonoYHble YCTPOMCTBa AN

CXuUraHua Teepaoro Tonnuvea.

46 O6Lwue noHATUSA o npouecce ropeHnst. OCOGEHHOCTY rOpeHns  TBEPAOro Tonnuea.

Tennosol U1 MaTepuanbHblii 6anaHc TEpMUYECKMX METOAOB NepepaboTku oTxoaoB. PacyeT TemnepaTypbl
CXKUraHus.

a7

48 MpsiMoe 1 kaTanUTUYeckoe CxUraHne rasaoobpasHbIX OTXOA0B B Neyvax.

49 0663Bpe)KVIBaHVIe XNOKUX OTXOO0B B KAMEPHbIX, LWAaXTHbIX N B NeYax C NceBAOOXMKEHHbIM CIlloeM.

50 Obe3BpexnBaHne XUAKMX OTXOAOB B Nrasme.

CxwuraHve TBepAblX OTXOA40B B KaAMepPHbIX, MHOIronoAoBbIX, 6ap863HHbIX M B ne4yax c nceBAOOXMXEeHHbIM
cnoem.

51

52 OKMCNUTENBHBIN U CyXOl NMPONU3 TBEPAbIX OTXOA0B

OunHamnka ropeHnd rasoBbiX cmecen (uengle peakunn ropeHunsa, naotepmmyeckoe, agmnabaTtuyeckoe n npu

53
TEN00TBOAE LieNHoe BOCMNIaMEHEHNE).

lopeHue yrnepoaa (MexaHuam BbiropaHus yriepoaa, Teopust «NpuUBeaeHHON NIEeHKN», He ropsiLLmMii

54 N o o o . o
norpaHnyHbIN Crnoun, ABONHOU ropALlnn NorpaHNYHbIN CIon

55 "opeHue xungkoro Tonnmea. MasyTHble bopcyHKuU.

VMcnonb3oBaHne NnasmMeHHbIX MCTOYHUKOB QHepruu. Mnasmoxummuyeckas nukengauus CYyNnepTOKCUKaAHTOB.

56 ~ . N N _
BosgencTaue Ha croi 0TX040B yaapHOW Mra3mMeHHoW CTpyen

57 UHTerpaums npoueccoB. ConpsikeHHble NpoLecchl (MPoLecchl ¢ pekynepauuei MexaHM4eckon 1 TEMNoBON
3Heprum.

58 UHTerpaumsa npoueccoB. MaccoobmMeHHbIe CONpsikeHHbIe NpoLecchl (pasgeneHne aseoTponHon cMecy,
ONCTUNNALUA-KPUCTaNM3aLums, aKCTpakuusa —Kpuctannmnsaums).

59 UHTerpaums npoueccoB. CoBMeLLEHHbIE NPOLECCHI (PeakLMOHHO-PEKTUMIUKALMOHHBIN NPOLLECC, PEAKLMOHHO-
COpPOLMOHHBIN NpoLeCC, peakLMOHHO-MeMOpPaHHbIV NpoLecc U gpyrue).

60 CraTuka ropeHus. MaTtepuanbHbIi 1 TennoBor 6anaHc npouecca ropeHus. OnpegeneHune koapuumeHTa

n3bbiTka BO34yXa Nno CcoCTaBy NPOAYKTOB CropaHus.

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

Tunosble TeCToBblE 3afaHus HaxoaaTcsa B MNMpunoxeHun Kk gaHHow PIiA.
5.2.3 TunoBble NPaKTUKO-OPUEHTMPOBaHHbLIE 3afaHNA (3apauu, Kerchl)

1. Ckonbko Bo3ayxa, kr, TpebyeTcs nogatb Ha cxuraHne 200 m3 reHepaTtopHoro rasa coctasa: CO — 29 %,H2 —
14 %,CH4 — 3 %,C02 - 6,5 %, N2—45 %, 02 — 2,5 %, ecnu koacbdpuUNeHT n3bbITka BO3gyxa paBeH2,5?

2. OnpegennTb HM3LWY TennoTy cropaHusa1 kr apesecuHbl coctaBa C— 49 %, H- 8 %, O — 43 %. KakoBa
yOenbHas MHTEHCUMBHOCTb TENMOBbIAENEHNs Ha NoXape, ecrnm MaccoBasi CKOpOCTb BblropaHus coctaensaet0,01 kr/
(m2xc)?




5.3 MeToaunyeckue matepuarnbl, onpegensilolye npoueaypbl oLleHUBaHUA 3HaHWW, YMEHUI, BnaaeHUi (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoln aTrectaumMm U NopsAoK NUKBUAALMM aKaAeMU4yeckomn
3a0MKEeHHOCTH

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No QUCUMNIIMHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BpEMsi Ha NoAroToBKy No 6unety coctasnsieT 30 MUHYT;
* BbIMNOJSIHEHWE NMPAKTUYECKOrO 3aaaHns cocTaBnseT 15 MUHYT.

6. YHEBHO-METOANYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBbI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

M3paTenbcTBO

| loa nspaxua |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

Tpybaes, I. A. TepmoguHamn4eckun un . http://www.iprbooksh
3KCEepreTUYecKnin aHanms B Moljl::)BKae'HMe:(fﬂpa' 2019 op.ru/86652.html
TEennoTexHonormm

Bnacos IN. T. OHeproxmmmyeckme Cankr-leTenbvor http://publish.sutd.ru/
npoLeccol B 3alumre CI'I6I'YI'IE)I'£I,yp ) 2019 tp_ext_inf_publish.ph
OKpy>KatoLLen cpeabl p?id=2019330

Bnacos IM. . Tepmoxumundeckme http://publish.sutd.ru/
npoteccol cre.: crierynrg 2013 tp_ext_inf_publish.ph

p?id=1603

6.1.2 [lononHuTenbHasa yyebHaa nutepartypa

Maraes, O. B., Xnmunyeckas http://www.iprbooksh

MwunakoBa, T. C., TepmoaMHaMumka Capatos: By3oBckoe 2021 0p.ru/111593.html

Cwnpoposa, O. U., obpasoBaHue

anaHos, C. U.

6.2 Nepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. EAvHBbIN nopTan UHTEpHeT TecTupoBaHus B cchepe obpazoBaHust [ONEKTPOHHBIN pecypc].
URL:http://www.i-exam.ru/.

2. Matepuanbl MhgdopmaumnoHHo-obpasoBaTensHOM cpeabl 3ao4Hon hopMbl 06ydeHma CM6IYNTO
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

3. OdbmcHbin nakeT MicrosoftOffice

4. AnekTpoHHO-6mnbnunoTteyHasa cuctema IPRbooks. URL:http://iprbookshop.ru/.

5. OnekTpoHHas GubnunoTeka y4ebHbix n3ganun CrerynTA. URL:http://publish.sutd.ru/

6.3 Nepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

Mathcad Education — University Edition Term
6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeOO6XoAMMON ANA ocyllecTBNeHMA o6pa3oBaTenibHOro
npouecca no AMcumnnuHe

Ayautopus OcHalueHue

MyrnbTUMeauiiHoe 06opyaoBaHWE, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOAKIMIOYEHUS K
cetn «IHTepHeT» 1 obecrneyeHrem JOCTyna B 3M1eKTPOHHYO MHOPMAaLMOHHO-
obpaszoBaTesnbHyto cpeay

KomnbloTepHbIn knacc

MynbTumeauinHoe obopynosaHue, creymnanusmpoBaHHasa Mmebenb, Jocka
JlekunoHHas Y Py ’ P '

ayoutopus

CneumanuaunpoBaHHast mebernb, focka
YyebHasa aygmutopus




MpunoxxkeHue

K pabouei nporpamme ANCLUMAMHBI « IHEPrOXMMMYECKME NPOLLECCHI 3aLLUMTbI OKPY3KaloLLLel cpeabl»

no HanpasneHuto noarotoskn 20.04.01 «TexHocdepHan 6e30NacHOCTb»

HaMmeHoBaHue Ol (npoduns): «MHKeHepHan 3aLWMTa OKPYKatoLWen cpeabi»

5.2.2 Tunosble TecToBble 3agaHua (npumepsbi)

Ne n/n PopmynumpoBKa TECTOBbIX 3a4aHuin

Cewmectp 2

1. ®opmynupoBka NepBoro 3akoHa TePMOANHAMUKM
A. 3OHeprus u30nMpoBaHHOW CUCTEMbl NOCTOSIHHA. B HeusonupoBaHHOW cucTeme 3JHeprus

MOXET U3MEHATLCA 3a CYET COBepLUEeHMs paboTbl Hag, OKpYXXatoLen cpeaon u TennoobmeHa ¢
OKpY>KatoLLEen cpeaon.
Bb. TennoBon apeKkT XMMMYECKON peakuumu, NpoTeKkaloLwen Npu NOCTOAHHOM AaBNEHUU UMK
NOCTOSIHHOM OObeme, He 3aBUCUT OT MyTWM peakuuu, a onpenenseTcs TONbKO COCTOSIHUEM
peareHTOB ¥ NPOAYKTOB peakumm.
B. OHTponusi M3onupoBaHHOW cuUCTEMbl B HeobOpaTuMbIX Mpoueccax Bo3pacTaeT U B
COCTOSIHUN TEPMOAMHAMUYECKOTO PaBHOBECUSA AOCTMraeT MakcumyMma.
I". JlioBas n3onupoBaHHasa cucteMa ¢ TeYEHNEM BPEMEHM NMPUXOAUT B PaBHOBECHOE COCTOSIHNE
N CaMOMNpPOU3BOSbHO HE MOXET U3 HEro BbINTH.

2. YkaxuTe ypaBHeHune Knpxrodpda

T2
A AH;, =AH., + [AC,dT
Tl

T2
b. $;, =S+ PdT
Tl T

c ,d
B. AG=AG®+RT| InPcPo

PAPs
r AG®=- kK,
RT
3. B03MOXHbIM siIBNSIETCS NpOTEKaHWE XUMNYECKON peakLumm Npun NOCTOSIHHbIX
TemnepaType v AaBneHumn, ecnu
A. AG<0
B. AG>0
B. AH>0
. AH<O0

4. CkopocTb npsmon xummnyeckon peakumm N2 + 3Hz = 2NH3 paBHa...
A). [N2] + [H23
B). ka*[N2]*3[Hz]
B). ka*[N2]*[Hz2]®

). ka/kz
5. O3Heprus Nenbmronsua
A. SV
B.S,p
B.T,V
r.T,p
6 Ycnosus, oTnuyawLLme N30NMPOBaHHYI0 XMMUYECKYIO TEPMOANHAMUYECKYIO

cucTemy...

a)ucknoyeH obMeH BeLLLeCTBOM M SHEPIUEN C OKpyXaloLLen cpeaom;




Ne n/n

<Dopmyn|/|poal<a TECTOBbIX 3a4aHuin

Cewmectp 2

b) Bo3moxxeH 0bMeH aHepruein ¢ okpyxaroLLen cpefomn, HO UCKIodeH obmeH
BeLLEeCTBOM;

C)BO3MOXeEH OOMEH BELLECTBOM C OKpYyXatoLLlen Cpeon, HO UCKIoYeH 0BMeH
3Hepruen;

d) Bo3MOxeH 0OMeH BeLLECTBOM U SHEPIMEN C OKpYXKatoLen cpeaon;

€) BO3MOXXeH 0OMeH MacCoW, BELLECTBOM U SHEPTUEN C OKpYKatoLLe Cpeaow;

7. 3Ha4yeHNe KOHCTaHThI CKOpPOCTH XUMUYECKOM peakunn 3aBuUCHUT OT...

a)Temnepartypbl;
b)koHUEeHTpaunn peareHToB;
c)Buaa pacTBopuTens;
d)KOHUEHTpaLnn NPOaYKTOB;
)

P

€)naBneHus.

8. Yumcno cryneHei cBoboabl ANl OAHOKOMMOHEHTHOM CUCTEMbI | a. 0
b. 1

Saﬁa <:>S‘|Ti <:>S'raa C. 2
d. 3
e.

9. Haxogswasacs B coctoaHnn paBHoBecus cuctema 2SO0z + Ozr) = 2S03(r). ..

a)romoreHHas;

b)reTeporeHHas;

c)ogHodasHas;
)
)

o

aByxdasHas;
e)TpexdasHas.

10. dasosas anarpamMmma ﬂ,ByXKOMFIOHeHTHOIZ CUCTeMbl C [OBYMA 3BTEKTUKaMn W OOHU
coegnHeHuneMm, nnaBAWnNMCA KOHIPY3HTHO...

a
F =const
Tp
Ty
C E D
A B
b
F =const
Tg
Ty,
D
G E

M XM

MYECKMM




Ne n/n dopmynMpoBKa TECTOBbIX 3a4aHWUI
Cewmectp 2
C
P =rconst Ty
T,
Z E D
A B
d
P =rconst M
Ty
Ts,
A E

11. Ona xummnyeckon peakuum B ngeanbHON

rasoBondgase Heobxoanmo...
C2Ha( + H20() = C2HsOH(

CTaHOapTHOE U3MeHeHMe SHTanbnnn oTpnuaTenbHO U

cocTaBnsieT okono -47 k[hx

[ns yBenuyeHus Bbixoda NpoaykTa

a.-yBenu4uTb TEMNepaTypy

W faBneHue.

b.-yBenMuutL TEMMNEPaTYpY,
YMEHbLUUTL AaBreHue.

C.-yMEHbLUWUTbL TEMNepaTypy,
YBEMUYUTL AaBMEHUE.

d.-yMeHbLINTb TemnepaTypy

1 AaBneHue.
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