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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CcopmmpoBaTe KOMMeTeHUMN obyyartollerocs B ob6nactu obpalleHns ¢ TBepabiMu
oTxogamu, cbpocamv U BbIGpoOcamu; TEXHOMOTMYECKUX peLleHui, cbeperalolimx 3HEPrMio U Cbipbe; MOAEepHM3auuu
OeNCTBYIOLWNX NPOM3BOACTB, SHEProXMMmM4Yeckoro obOCHOBaHUSA M BbibOpa 3KOMOrMYECKU YUCTLIX U MaroOTXOAHbIX
Yy4acTKOB U nogpasfeneHnin 3almTbl OKpyxatLwen cpefbl B MPOMBbILLIEHHOCTU.

1.2 3agaum gcuMNInHLI:

* PaccmoTpeTb OCHOBHbIE MONOXEHUS XMMUYECKON TEPMOAUHAMUKM;

+ CdopmupoBaTbh NpeacTaBneHUss O TeopuUM U MPaKTUKE TFOPEeHUst ra3oobpasHbiX, XWMOKUX WU TBEpAbIX
KOMMNOHEHTOB B TEXHONOrMKU nepepaboTkn OTXOA0B;

* PackpbiTb nNpuHUMNBI 3HEPro- K pecypcocbepexeHnss B 3aBUCMMOCTU OT TEXHOMOrMM yTunusauum
razoobpasHbIX, XUAKUX 1 TBEPAbIX OTXOA0B;

* [lpogemMoHCTpUpoBaTh BO3MOXHOCTU Ma3MEHHON TEXHOMOMKU, TepMoKaTanmMTMYecKon BOCCTaHOBUTENBHON U
OKUCNUTENBHOW AECTPYKLUN NONSIIOTAHTOB;

* Pasobpatb 0COBEHHOCTU TEXHOMNOrMYECKNX NOAXOAO0B K 3aLUuTe OKpyXatoLlen cpeabl B MPOMbILLNEHHOCTH.

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMUMIINH:

Jkonornyeckasi XuMus

YyebHasa npakTuka (0O3HaKoMuTenbHasa npakTuka)
OpraHun3aums Hay4HO-MCCNeaoBaTENbCKUX U OMNbITHO-KOHCTPYKTOPCKUX paboT
MHdpopmaumoHHble TexHonormn B cchepe 6esonacHocTm

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-1: Cnoco6eH NpoBOoAUTL 3KONOrMYECKUiA aHanNu3 NPOeKTOB PaCLUMPEHUS, PEKOHCTPYKLMKU, MOAEePHU3aLUN
AEACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbLIX TEXHONOrMI U 060pyAOBaHUs B OpraH1M3aLuum

3HaTb: TEXHOMOrMYecKoe OCHalleHWe NPOU3BOACTBA, UCMOMb3yeMoe Chipbe, MaTepuanbl, d3HepreTMdeckue pecypchl B
cdhepe obpalleHuss ¢ 0TX04amMu, NMPUHLMMNbI pacYeTOB OCHOBHLIX 3MIEMEHTOB U cUCTeEM obecneyeHunsi TeXxHoCcqepHOM
0e3onacHocTn

YMeTb: obecneumBaTb MNpOBEAEHUE KOHTPONS TEXHONMOrMYecKMx NpoLeccoB, BbiGupaTb U paspabaTtbiBaTb MeTOAbl
3KOIOrMYeCcKoro aHanmaa
NPU PEKOHCTPYKLUMM 1 BHEAPEHUU HOBbLIX TEXHOMOMI ANs 3aLWMThl OKPYXKarLeln cpeabl.

BnapgeTb: HaBblkaMX CPaBHUTENBHOMO aHanu3a Haumy4ylmx AOCTYMHbIX TEXHOMOMMIN, NPOrpeccMBHbLIX METOAO0B U hopM
opraHusauum
Tpyaa, paumyoHanusaunm npodeccnoHansHom AesTenbHOCTY AN o6ecneyeHunst 3Kkonorndeckor 6e3onacHocTu.

MK-2: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBUA aBapUNHbIX BbIGPOCOB U COPOCOB 3arpA3HAIOLNX
BeleCcTB B OKPYXKaloLLyo cpefy, NOAroTaBNMBaTh NpeasioXXeHus no npeaynpexaeHno HeraTuBHbIX
nocneacTBun.

3HaTb: TepMOAMHAMMNYECKME OCHOBbLI 3HEPTO-XMMUYECKMX NPOLEeccoB 06e3BpexuBaHnst BbIGPOCOB, COPOCOB 1 TBEpPAbIX
OTXO[OB C 3arpsi3HNTENSAMMU.

YMeTb: OLeHMBaTb BO3MOXHOCTb NPUMEHEeHNA TEPMOXMMUYECKMX NpoLecCoB And yTunnsaunm 3arpa3HeHHbIX 0TXo40B
Ha OCHOBE TepMognHamMn4ecKkoro aHanmsa n rfepmogmnHamMmn4eckmx pac4eToB

BnapgeTb: HaBbikamn 0BOCHOBAHHOMO Bbl60pa cnocoba yTunn3auummn 3arpAa3HeHHbIX NMOTOKOB B pa3yindHOM arperatHomMm
COCTOAHUU C NUCMNOJ1Ib30OBaAHNEM TEPMOXUMUYECKNX NPOLIECCOB.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavmeHoBaHue v cofepkaHve pasgenos,
TEM 1 y4eOHbIX 3aHATUIA

CemecTp
(kypc ansa 3A0)

KoHTakTHas

paboTta

Tlek.
(4acbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOns

Pasgen 1. Xumunyeckas TepmogmHammka

Tema 1. lepBbii 3aKOH TEPMOAMHAMUKM.
Tennota XxumMumyeckux peakuun. 3akoH
lecca. MeTtoabl onpegeneHus TenmoTbl
obpasoBaHMs COEeOVHEHUM U TensnoBbIX
adhdpekToB peakumu. 3aB1CMMOCTb
Tennosoro adpekta OT TemnepaTypbl U
OaBrieHuns.

Mpaktuyeckoe 3aHaTne Nel. OCHOBHbIE
3akoHbl  Tepmoxumum.  3akoH  [ecca.
dopmyna Kupxrodpda (cemuHap). Pacuet
TennoBbix 3ddeKTOB peakLmn

Tema 2. BTopoi 3aKoH TepMOOUHAMUKW.
OHTponus. Cnocobbl pacyeTa SHTpoNuM
HeopraHM4yeckMx U OpraHN4Yeckux BELLECTB,
rasoB. TepmoavHamu4yeckue noTeHuuansi
(xapakTepucTmyeckmne dyHKLMUN).
XvmMmnuyeckoe paBHOBeECUE.

MpakTnyeckoe 3aHATME. Btopon 3akoH
TepMoANHaMUKN. Camonpoun3BoribHble
npouecchbl U aHTponus. MprumMepbl pacyeToB
SHTPOMMK

MpakTnyeckoe 3aHdTume. YpaBHeHune
'mbbeca- lenbmronbua. 3aBUCUMOCTb
n306apHO- M30TEPMMYECKOTO MOTeHUMana
peakumm OT TemnepaTypbl. XUMMUYECKOe
paBHoOBecue. PacyeT KOHCTaHT paBHOBECKS

Pasgen 2. Teopua 1 npaktuka ropeHus.

Tema 3. Teopus TennoobmeHa:
TEnmnonpoBOAHOCTb, KOHBEKLMS, U3Ny4YeHUNE,
Tennonepegaya, NHTEeHcudmrkaumsa
TennoobmMeHa. TonnMBO M OCHOBbI FOPEHUS.
MpakTuyeckoe  3aHsATME.  TexHW4eckme
pacyeTbl FOPEHWSI.

Tema 4. Knaccudmkaumns roprovmx oTxoaoB
NPOMbILLIIEHHOCTU: ra3oobpasHble, Xuakme
N TBepable. BaxHenlime TepMoxumMmyeckmne
npoueccbl U TEXHOMOrMU  YyTUNU3aumu
OTXO[0B.

Tema 5. Tennoson N MaTepuanbHbIN
6anaHc TepMUYeCcKnx MeToa0B
nepepaboTkM 0TX04oB. BrusHue cocTaBa
Ha npouecchl TepPMNYECKOro
0be3BpexnBaHnsa 0TXOO0B.

MpakTnyeckoe 3aHATME. MartepuarnbHbii
fGanaHc ropeHvs M _pacyeT TemnepaTypbl

Paspen 3. TepMokaTanuTnyeckoe
BOCCTa@HOBJIIEHUE, OKUCIIEHNE U OECTPYKLUSI.

Tema 6. ObGesBpexuBaHMe rasoobpasHbIxX
OTXOAOB (NpsIMOE CXuraHue, OecTpyKuus
BpeAHbIX  Mnpumecerr B rasax npu
MOBbLILLIEHHbIX M BbLICOKMX TeMmmnepaTypax,
TepmokaTtanuTmyeckoe OKUCNEeHne 7]
BOCCTaHOBIEHME).

MpakTtnyeckoe 3aHsaTMe. Knaccudmkauus
TIMO 1 cnocobbl CXUraHms.
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Tema 7. OGe3BpexuBaHme XUOKUX OTXOO0B

(cxuranue,

OKMCNeHue, napodasHoe U
okucrneHue, obesBpexmBaHne B nnasme).
3aHsdTHE.
KO n cnocobbl obesBpexuBaHus. PacueT
ycTaHoBku obesBpexmBaHusa NCB metogom
YKMOKOMA3HOro OKUCIIEHUS.

MpakTnyeckoe

TepMoKaTanuMTUYECKMX
XungkogasHoe

Knaccudumkaums 12

Tema 8.

MpakTnyeckoe

OueHKa

ObesBpexunBaHme
NMPOMBbILLIEHHBIX
OKUCINUTENbHBIN
HM3KoTEeMNepaTypHbIN,
cpeaoHeTemnepaTypHbIn n
BbICOKOTEMMEPAaTYPHbIN CYXON NMPOnus). 3 2
3aHATHe.
MO n nx ouncTka OT TOKCUYHbIX BELLECTB.
CaHuvTapHo-rurneHu4eckas
TEPMUYECKOTO
NPOMBbILLIEHHbIX OTXOA0B.

nn

TBEPAbIX
(cxuranue,
nMponus,

oTxXogos

10
Knaccudmkaums

obesBpexnBaHus

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

17 17 83

KoHcynbTaumm n npoMmexyToyHas

2,5 24,5

aTTectauus (Ok3ameH)

Bcero koHTakTHas pab6orta n CP no

36,5 107,5

aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoOM He NpefycMOTPeHO

5. ®OHl OLLEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHNUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NokasaTtenu oueHUBaHUA

Koa
KOMMeTeHLUN

MokasaTenu oueHnBaHMA pesynbTaToB 00yyYeHns

HanmeHoBaHWe oLeHOYHOro
cpeacTea

MK-1

XapakTepuayeT HOPMaTUBHO-MPaBOBble akTbl B 06nactu oxpaHbl
oKpyXatoLLen cpeabl U TpeboBaHMs K CbIpblo U MaTepuanam npu oueHke
BO3[ENCTBUSA Ha OKpyxalLlylo cpefy. AHanuavpyeT Nopsiiok BBoAa B
akcnnyatauuio obopyaoBaHuMa C y4eToM TpeboBaHui B obnacTtu
TexHocdepHo 6e3onacHOCTU, NPOU3BOACTBEHHYIO M OPraHU3aLMOHHYO
CTPYKTYpPY OpraHu3aumnn 1 nepcrnekTBbl ee pa3BnuTus.

BbiiBNsieT B TEXHONMOrMYECKOW LenoYvke MpoLecchl, onepauuvM U
obopyaoBaHue, OkasbiBallUME OCHOBHOE BIWSIHMUE Ha CTemneHb
HeraTUBHOrO BO34EWCTBUSI OpraHu3auuMuM Ha OKpyXalollyl cpeay.
OnpepgensieT TexHonormyeckme npoLecchl, obopyaoBaHue,
TEXHUYeckMe cnocobbl, MeToAbl B KauyecTBe Haunydllen OOCTYNHON
TeXHOosrormm B opraHnsauun.

MpeacTaBnseT MHOpPMaLMIO A NPOBEeAEHUs OLIEHKU BO3OENCTBUSI Ha
OKpY)KaloLLyto cpeay Npy pacLUMPEHWU, PEKOHCTPYKLMKN, MOoAEepHU3aLmm
OENCTBYIOLNX MNPOU3BOACTB, CO34aBaeMblX HOBbIX TEXHOMOIMN W
obopynoBaHus B opraHusauuu.

Bonpockl ans
cobecenoBaHus
MpakTuyeckoe 3agaHune
TecToBble 3agaHus

YCTHOIo

MK-2

PaCKprBaeT CMbICJ1 3aKOHOB TEPMOAUHAMUKKU, XapaKTepusyeT TUnoBble
TeXHonorn4yeckme TepMoxmMmmnyeckme npoueccbl B nepepa60TKe
TEeXHOreHHbIX OTXO40B.

Ha OCHOBaHWUK TepMmoanMHamMmnyeckoro aHanunaa oueHunBaeT
BO3MOXHOCTb NPUMEHEeHUA TepMOXMMUYEeCKUX MeTOoO0B nepepa60TKM
TEeXHOreHHbIX OTXO40B.

anIHVIMaeT 060CcHOBaHHOE peweHne no ncnorib3oBaHUK Bbl6paHHbIX
TEPMOXUMNYECKNX MEeTOO0B nepepa60TKM TEXHOINeHHbIX OTX040B

Bonpoctl ansi
cobecepoBaHus
MpakTnyeckoe 3agaHne
TecToBble 3a0aHUs

YCTHOTrO

5.1.2 Cuctema un KpMTepuM oLleHMBaHUA

LWkana oueHnBaHns

Kputepun oueHMBaHUA CHOPMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIA, nc4epnbiBalOLWNN OTBET, SIBHO




OEMOHCTPUpPYOLWMIA  TNyGoKoe NOoHWMaHue
npeamMetTa UM  LWWPOKYID  3pyauumio B
OoLeHNBaeMomn obnactu. Kputuyeckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.

KayectBO WCNOMHEHUA BCEX 3SNIEMEHTOB

NPaKTMKO-OPUEHTUPOBAHHOMO 3agaHus
NONHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHMAM.

OTBeT NONHbIN, OCHOBaHHbLIV Ha NpopaboTke
BCEX ob6sa3aTenbHbIX WUCTOYHUKOB
uHpopmauun. logxog Kk  marepuany
OTBETCTBEHHbIN, HO CTaHOAPTHbIN.
MnausmayansHoe npakTuKo-
OpPUEHTUPOBaHHOE 3adaHue BbINOMIHEHO B
AoctaTtoyHoM obbeme, HO orpaHuyMBaeTcs
TONBbKO OCHOBHbIMM NOAXO4aMM.

4 (xopoLwuo)

OtBeT BOCnpon3BoANUT B OCHOBHOM TOJIbKO

NEeKLUNOHHbIEe martepuansl, 6e3
CaMOCTOSATENBbHON paboThl c
pekoMeH40BaHHON nutepaTypon.

[eMoHCTpupyeT noHMMaHue npegmeTa B
3 (yooBneTtBopuTenbHo) |uernom, 6e3 yrnybneHua B geTanw.
[MpUCYTCTBYIOT CYLLECTBEHHbIE OLUMOKM Unn
npo6enbl B 3HaHWSIX MO HEKOTOPbIM TEMAM.
MpaKTUKO-OpUEeHTUPOBaHHOE 3afjaHve
BbIMOSIHEHO MOSIHOCTbLIO, HO B paboTe ecTb
OTAEnNbHbIE CYLLECTBEHHbIE OLLNOKM.

HenoHumaHune 3agaHHoro Bonpoca.
HecnocobHocTb cchopmynupoBaTtb XoTsi Obl
oTAenbHble KOHLUEeNuuu ANCLUNIMHBI.
[MpaKTUKO-OpUEeHTUPOBaHHOE 3adaHue He
BbIMOJTHEHO.

MonbiTka  cNMCbIBaHWS,  MCNOfb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
WNM NOMb30BaHUSA MOACKA3KOW  Opyroro
YyernoBeka (BHe 3aBUCUMOCTM OT YCMELIHOCTH
Takow MonbITKK).

MpencrtaBnexHve 4yxon paboTebl, nnaruar,
nmbo oTkas oT npeacTaBneHus paboThbl.

2 (HeypoBNETBOPUTENBHO)

5.2 TunoBble KOHTPOSbHbIE 3a4aHNA UNU UHbIe MaTepuanbl, Heo6xoAUMbIE ANA OLEeHKN 3HaHUIA, YMEHUN,
HaBbIKOB U (UNK) OonbiTa AeATEeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONpoCoB
Cemectp 2
1 Tvnbl TEPMOANHAMUYECKUX CUCTEM: U30NNPOBAaHHbIE, 3aKpPbITble, AnabaTuyeckn N30NMpoBaHHbIe, 3aMKHYTbIE,
OTKpbITbIE.
5 TepmoanHaMmmyeckue npoLecchbl: paBHOBECHbIE (KBa3ucTaTuyeckue), HepaBHOBECHbIe, obpaTuMble,
HeobpaTumble, LMKnyeckne (KpyroBble).
3 BHyTpeHHsAs aHeprus cuctemsl, Tennota, paboTa, ux onpegenexHve, eanHulbl namepeHus. lNepBbli 3aKOH

TEePMOAMHAMMKN, ero DOPMYNNPOBKM.

4 PaboTta pacwmnpeHuna naearnbHbIX U pealribHbIX ra3oB B pPa3finyHbIX O6paTI/IMbIX n HeO6paTVIMbIX npoueccax.

OHTanbnus, onpenenexHue. TennoemkocTb, cpeaHAaa U UICTUHHaA TenyioeMKOCTb, UX CBA3b. I'Ipe,u,enbl

5 N3MEHEHMNS TENIOEMKOCTMU.

6 Smnmpmqecmg npasuna Ans TenoemMKoCT! TBepAbIX Ten u xugkocten OionoHra v Mtu, hopmynbl Ans
KpuctannoB OuHWTenHa, HepHcta-Jinngemarna n Tapacosa.

7 TennoemkocTb razos. CocTaBnsoLme TEMNNOEMKOCTN ra3oB, UX onpeaeneHme. 3aBUCUMOCTb TENIOEMKOCTA OT
TemnepaTtypbl.

8 3akoH 'ecca kak crneacTesne NepBOro 3akoHa TepMOAMHAMUKN. TennoBor appeKT XMMUYECKON peakuun.

CTaHﬂ,apTHble SQHTANbMUN XUMNYECKNX peaKLI,VIVI




CraHgapTHble TennoTbl (3HTanbNnM) obpasoBaHns XMMUYECKNX coeauHeHnii. basucHas (ctaHgapTHas)

9 SHTanbnMs obpasoBaHns anemeHToB. CTaHgapTHbIE TEMMOTbI CropaHus.

10 BTopoW 3akoH TepmoguHamukn. Camonpoun3BosibHblE M HECAaMOMNPOM3BOSIbHbIE MpoLEecChl, X 0bLlas
XapakTepucTumka.

11 HanpaBneHne caMmonpon3BOSibHbIX NPOLLECCOB M ANCCUNALIMS SHEPTUWN. DHTPONUA Kak Mepa HeobpaTnmoro
paccesHUs 3Heprmu.

12 BbluncneHme nameHeHMs 3HTPONMM B PasnnyHbIX 06paTnMbIX 1 HeobpaTuMbIX npoueccax. MiameHeHue
QHTPONUN NpU N306apHO-N30TEPMUYECKOM CMELLEHNN MAeanbHbIX Fa30B.

13 BbluncneHme nameHeHms 3HTPOMMM B XMMUYECKUX peakLmsiX.

14 | TpeTui 3aKOH TepMognHamuky, noctynat lNnaHka, octatoyHast aHTponusi. ABCOMOTHbIE SHTPONUKN BELLECTB.

15 [Xapaktepuctunyeckme yHKUUN U MX CBONCTBA (HTanbnus - H, aHeprus MNenbmronsua - A, aHeprus F'mbbea - G).

16 BHyTpeHHsa aHeprusi, 3aBMCUMMOCTb BHYTPEHHEWN 3HEPruM OT TemnepaTypbl, o6bema u gaBneHus.

17 OHTanenuns NPOCTbIX N CAIOXHbBIX CUCTEM. BbluncrneHne nameHeHns sHTanbnuun kak pyHKUMM TemnepaTypbl 1
OaBneHus.

18 OHTanbnus Kak xapaktepucrtmyeckasi yHKUMS U TEpMOANHAMMYECKUA noTeHuman. Mpaduyeckas 3aBUCUMOCTb
SHTanbNMM OT €€ eCTECTBEHHbIX MePEMEHHbIX.

19 OHeprus F%HbMFOHbLEa W HanpaBneHne camonpoun3BosibHOro npouecca. CeAsb aHeprum I'enblvlr?nbu,a c
BHYTPEHHEW 3HEPren, ¢ ApYrMMun TepMoanHaMUYECKNMU OYHKLUUSIMU U MakcumarnbHow paboToi.

20 BbluncneHme nameHeHms sHeprum NenbmronbLa Kak yHKLMM TemnepaTtypbl U o6bemMa (aHanuTuyeckoe u
rpaduyeckoe npeacTaBrieHme).
OHeprus M'mb6ca. SHeprusa M'mbbca kak TepMogUHAMUYECKUIA NOTEHLMAN U XapakTepucTmdeckas hyHKUUS.

21 CBa3b aHeprun MN'bbca ¢ makcumanbHOM nonesHon paboton. BelumcneHme sHeprum Mmb6ca Kak yHKLMm
TemnepaTypbl 1 AaBEHUS.

29 YpaBHeHune 'mMb6ca-IenbmMronbsLa B anddepeHumansHom U MHTerpansHon opme, ero pors B xumun. PaboTa n
TennoTta obpaTtuMbIX U HeoBpaTUMbIX NPOLIECCOB.

23 XvMnyeckuin noTeHuman, ero onpeaeneHme Yepes xapakrepuctuieckme pyHkLMn. XuMmyeckmi noteHuman u
aHeprusa M'mbbca nHanBMayanbHbIX BELLECTB.

24 OCHOBHble HanpaBreHUsl B pa3BMTUN TEOPUN PacTBOPOB. TepMoanHaMmnyeckme ycrosus obpasoBaHus
pacTBOpPOB.

o5 OO6LLee gaBneHne HaCbILEHHOrO Napa naeanbHOro pacTeopa Kak hyHKUMsa cocTaBa pacTBopa M cocTaBa
HaCbILLIEHHOrO napa.

26 HewnpgeanbHble pacTBOpbI, BUAbI OTKITOHEHWUI OT 3akoHa Payns, aHeprus B3aMmoobmeHa u pa3mepHbIn hakTop.
PasnunyHble Buabl AnarpaMmmMm paBHOBECKS.

27 XMUYeCcKuin NoTeHUMan KOMNOHeEHTa B peanbHOM, NpeaernbHo pa3baBneHHOM M pearnbHOM pacTBopax.
AKTMBHOCTb, METOAbI ONPeAENeHNs aKTUBHOCTEN M KO (PULIMEHTOB aKTUBHOCTEN.
[BYXKOMMOHEHTHbIE CUCTEMbI C OOHOW (Pa30i MepeMEeHHOro CocTaBa: C XMMUYECKUMN COEANHEHNAMN,

28 NNaBAWUMNCS KOHTPYSHTHO U MHKOHTPY3HTHO. OBTEKTUYECKNE N NEPUTEKTMYECKNE TOUKN. Kpnormgpartsl.
TBepAable pacTBopbl, yCrioBus ux obpasoBaHus, npasuna M66ca-Posebyma.
YCnoBurs XMMNYECKOro paBHOBECUS. 3aKOH AENCTBYOLUMX Macc, TepMoauHaMmyeckasi KOHCTaHTa paBHOBECHS.

29 OHeprua M'bbca xummnyeckon peakumm (yp?BHeHMe N30TEPMbl XMMWUYECKON peakumm BeleT-Fod)cba).v
CraHgapTHas aHeprusi F'mbbca XMMmn4eckon peakunm 1 ee cBsidb C TEPMOAUHAMNYECKON KOHCTaHTOM
paBHOBECUS.

30 XnMunyeckne paBHOBECUSI B FeTEPOreHHbIX cMcTeMax 1 pacteopax. MNpuHUMn cMmeleHns paBHosecus Jle-
WaTtanbe—-BbpayHa, ero TepmognHaMmmyeckas TpakToBka
3aBMCMMOCTb KOHCTaHT paBHOBECUSI OT TeMMepaTypbl. YpaBHEHUSA N306apbl M M30XOPbI Peakumnn 1 nx

31 TepMoaMHaMn4ecknii BbiBog. Bnuanne gaesnenune
Ha XMMUYeCcKkoe paBHOBECHE.

32 BbluMcrneHme KOHCTaHT paBHOBECHKS NO CTaHAapTHOWM aHeprum 'nbbca n metoay TemkuHa—-LlIBapumana.

33 Pac4eTbl BbIxo4a NpoOAYyKTOB XMMUYECKMX peavKLI,MVI pasnunyHbIX TMMNOB. Bbixoabl NPOAYKTOB NP COBMECTHOM
NPOTEKAHNN HECKONbKUX XUMUYECKUX peaKkLuii.

34 PeanbHble rasbl. PyruTMBHOCTD (NeTy4ecTb), METOAbl €€ BblYMCIEHUS. PacyeT XMM1n4ecKknx paBHOBECUI C
peanbHbIMU razaMu Npu BbICOKNX JABMNEHMWSAX.

35 OCHOBHbIE MOHATUA XMMWUYECKON KMHETUKMN. OCvOGeHHOCTI/I onpeeneHns CKOPoCTU XMMUYECKON peakLmm.
dakTophbl, BAUSIOLIME HA CKOPOCTb XMMUYECKOW peakLnu.

36 SKcnepmmeHTaanoev onpegeneHue CKOPOCTN XMMUYECKON peakuun (rpacpmyecknin u aHanuTUYeCcKuin MeToabl).
MopsagoK XMMNYECKON peakuum.
3aKoH OEeNCTBYIOLLMX MAacc — OCHOBHOM NOCTyrnaT XMMMUYECKOM KMHETUKN. Npsamas n obpaTHas 3agaym

37 XUMNYECKOWN KNHETUKN. KOHCTaHTa CKOPOCTU XUMUYECKON peakuun, ee n3nN4ecknin CMbICIT U pa3MepHOCTb AN
peakumin pasnnyHbIX NOPSLKOB.

38 MeToabl onpegeneHus nopsaka peakumm n KOHCTaHTbl CKOPOCTM MO SKCMepUMEHTarnbHbIM AaHHbIM. [MoHAaTne 06

MHTEerpanbHbIX U Lll/l(bd)epeHLl,VlaﬂbeIX MeTogax onpeneneHna nopsagka peakumm 1 KOHCTaHTbl CKOPOCTW.




O6paTtumMble peakuuy NepBoro Nopsaka, HaxoXaeHWe KOHCTaHTbl CKOPOCTU NPsSIMON 1 06paTHOW peakumii Nno

39 3KCNepMMeHTanbHbIM AaHHbIM. [lapannenbHble peakumn. NocnegoBaTenbHbIE peakumMm Ha NpuMepe ABYyX
HeobOpaTUMbIX peakumii MEPBOro nopsigka.
3aBUCMMOCTb CKOPOCTHM peakumm oT TemMnepaTypbl. AMnupudeckoe npasuno BaHT-INodda n obnactb ero

40 NPUMEHEHMS. Telvlne_paTypruh KO3 PULMEHT CKOPOCTUN peakLni. YpaBHelee AppeHuyca n ero
TepMogmMHamuyeckumin BolBog. MNMoHATME 06 SHEPrmM akTMBaLMM XMMUYECKON peakumn. HaxoxaeHne aHeprmm
aKTUBaLUN XMMNYECKOW peakLummy Mo 3KCNnepuMeHTarnbHbIM AaHHbIM.

a1 OCHOBBI KNHETUKWN reTeporeHHbIX npoueccos. Ponb gnddysmm npy npoTekaHUn reTeporeHHON XMMMUYEeCKon
peakunmn.

42 OundpdysmoHHas un KMHEeTUYeckas obnacTtu npoTekaHus vreTeporeHHon peakuun. Ponb agcopbumm npu
NpOTEKaHWN NOBEPXHOCTHON peakumn. AACOPOUMOHHBIN KO3 PULMEHT.

43 TonoxnMmmnyeckune peakumnm, X MeXaHn3m n 0COOEHHOCTU NpoTekaHms. CKOPOCTb TOMOXUMNYECKOWN peakLum.
YpaBHeHue EpodeeBa-Konmoroposa.

a4 OGUJ,M? NoHATUA 0 npouecce ropeHns. OcobeHHOCTN ropeHns ra3zoobpasHoro Tonnmea. [openoyHble
YCTPOWCTBA 4118 CXKUraHnsi ra3oobpasHoro Tonnnea

45 O6wue noHATUs o npouecce ropeHnsi. OCOBEHHOCTM rOpeHNst  XMAKOro Tonnmea. ToNoYHble YCTPOUCTBA A1
CXXUraHus TBEpAOro TonnmBea.

46 O6wue noHATUS o npouecce ropeHns. OCOGEHHOCTN ropeHnst  TBepAoro Tonaunea.

47 Tennoson w maTepmanbHbIi 6anaHc TepMUYecKkMx MeTo4oB nepepaboTkn oTxogoB. PacueT TemnepaTypsbl
CXUraHus.

48 MpsiMoe n KaTanuMTU4eckoe CxuraHue razoobpasHbiX OTXOL4OB B Nevax.

49 Obe3BpexnBaHme XUOKUX OTXOLOB B KAMEPHbIX, LWAXTHbBIX U B MeYax C NCeBAOOXMKEHHbIM CITOEM.

50 Obe3BpexnBaHne XUAKMX OTXOAOB B Nrasme.

51 CxxuraHve TBepAbIX OTXOA0B B KAMEPHbIX, MHOronodoBbIX, 6apabaHHbIX U B NeYax ¢ NCeBO0OXKMKEHHbIM
Crnoem.

52 OKUCnMTENBHBIN N CyXON NNPONN3 TBEPAbIX OTXO40B

53 [OunHamuka ropeHns ra3oBbix cMecen (LienHble peakunm ropeHns, n3oTepMmyeckoe, agmabaTnyeckoe v npu
TEeNnooTBoAE LIENHOE BOCNIAaMEHEHNE).

54 opeHune yrnepoaa (MGX?HI/II:}M BLIrOPaHNS yrnepoaa, Teopus «MPUBEOEHHON NIEHKNY», HE TOPSALLNIA
NOrpaHUYHbIN CIION, ABOMHOWN rOPSALLNIA NOrPaHUYHbIN CON

55 "opeHue xungkoro Tonnmea. MasyTHble OpCyHKHU.

56 I/Icnon|33oe.aHme MNa3MEHHBIX UCTOUHNKOB SHEpruM. |_V|J'Ia3M0)V(VIMVILIeCKaF| NVKBMAAUNST CYNEePTOKCUKAHTOB.
BosgencTeure Ha croi oTXo40B yAapHOW NNa3meHHON CTpyen

57 UHTerpaums npoueccoB. ConpsikeHHble NpoLecchl (MPoLecchl ¢ pekynepaunein MexaHU4eckon 1 TEMNoBON
3Hepruu.

58 WHTerpaums npouecco. MaccoobMeHHblE CONPsPKEHHbIE NPOLIeCChl (pasaeneHne aseoTPOmnHOM cMecy,
ONCTUNIIALNA-KPUCTaNNM3aums, 3KCTpakLnsa —Kpuctannmnsaums).

59 WHTerpauus Elpoueccos. CoBMmelLLeHHble npou,eccE,l (peakUMOHHO-peKTUMKALIMOHHbIN NpoLecc, peakLMOHHO-
COPOLIMOHHBIN NPOLIECC, peakLMOHHO-MeMOpPaHHbIV NPOLECC U gpyrue).

60 Cratuka ropeHusa. MaTepmanbeHbIvi U Tennoeon 6anaHc npouecca ropeHuns. OnpegeneHune koadppuuneHTa

n3bbiTka BO34yXa Nno CcoCTaBy NPOAYKTOB CropaHua.

5.2.2 TunoBble TeCTOBbIE 3aaHnA

Twunosble TecToBblE 3agaHus HaxogaTcs B MpunoxeHun k ganHown P,

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. Ckonbko Bo3ayxa, kr, Tpebyetcs nogaTb Ha cxuraHne 200 m3 reHepaTopHoro rasa coctasa: CO — 29 %,H2 —

14 %,CH4 - 3 %,C02 - 6,5 %, N2—45 %, 02 — 2,5 %, ecnu k03 prumneHT n3bdbiTka Bo3ayxa paBeH2,5?

2. OnpegenuTb HU3LWYKO TennoTy cropaHual kr gpeBecuHbl coctaBa C— 49 %, H- 8 %, O — 43 %. KakoBa

yoenbHaa WMHTEHCMBHOCTb TenmoBbleneHna Ha noXape, eciinh MaccoBasd CKOPOCTb BbIroOpaHuA coctaBnaet0,01 kr/

(M2xc)?




5.3 MeToanyeckue matepuarnbl, onpegensivowme npoueaypbl oueHMBaHWUA 3HaHUWA, YMEHUI, BNafAeHui (HaBbIKOB
1 (MNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMNTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPOSS YCNEBAEMOCTM M NMPOMEXYTOYHOM aTtTecTauumn oby4varomxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHasa + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

* BpemMsa Ha noaroToBky no 6|/|neTy coctasnsetT 30 MUHYT;
* BbINOJIHEHME NPAKTU4YEeCKOro 3agaHna coctaBndaeT 15 MUHYT.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | WN3pgatenbcTeo | lop uspaHus | Ccblnka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Tpybaes, . A. TepmoguHammnyeckuin " . i http://www.iprbooksh
3KCepreTu4eckun aHanus B MOMCKBa' VIiHdpa 2019 op.ru/86652.htmil
HXXeHepus
TENNOTEXHOMNOMMN
Bnacos IM. I. Tepmoxmmmyeckme npoLeccol http://publish.sutd.ru/
Cne.: Ccrieryntg 2013 tp_ext_inf_publish.ph
p?id=1603
Bnacos IM. I. OHeproxmMmmnyeckune Cankr-MeTen6ypr: http://publish.sutd.ru/
npoueccsl B 3awmre CI'I6FYI'I$,D,yp ’ 2019 tp_ext_inf_publish.ph
OKpy>KatoLLen cpegbl p?id=2019330
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Maraes, O. B.,|Xumuyeckasn TepmogmHammka http://www.iprbooksh
MwHakoBa, T. C, Capatos: BysoBckoe 0p.ru/111593.html
2021
Cupgopoea, O. W, obpasoBaHue
anaHos, C. U.

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. EouHbIn  nopTan WHTEpHET TecTupoBaHua B cdepe obpasoBaHua [ONEKTPOHHbIA  pecypc].
URL:http://www.i-exam.ru/.

2. Matepuansl UHdopmauunoHHo-obpasoBaTenbHOM cpedbl  3aodHon  opmbl  0byveHua  CrI6ryrnTn
[BnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

3. OcbucHbIn nakeT MicrosoftOffice

4. OneKkTpoHHO-6MbnmoTevHasn cuctema IPRbooks. URL:http://iprbookshop.ru/.

5. OnekTpoHHasa bubnunoteka y4ebHbix nagadun CrNerynTAd. URL:http://publish.sutd.ru/

6.3 NMepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpocTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

Mathcad Education — University Edition Term
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

My]'leI/IMeﬂVIVIHOG o6opy,qosaHV|e, KOMMbOTEPHAA TEXHUKa C BO3SMOXXHOCTbIO NOAKIMI4YEeHNA K ceTu
KOMI'Ib}OTeprIVI KJflacc ((MHTepHeT» n obecnevyeHnem AoCTyna B Q3JIEKTPOHHYIO I/IH(bOpMaLI,VIOHHO- o6paaoBaTeany+o
cpeay

MynbTumeauiiHoe o6opyaoBaHme, cneuyanusnposaHHas mebenb, Jocka
INeKuyoHHas Y A pya , U p A

ayanTopus

CneuunanuavpoBaHHasa mebenb, qocka
YyueGHas ayautopus




MpunokeHue

MpunnoxkeHune

K paboueit nporpamme AUCUMMNIMHBI « DHEPrOXMMUYECKME MPOLLECCHI 3aLLMTLI OKPYKatoLen cpeabl»

no HanpasneHuto nogrotoskn 20.04.01 «TexHochepHasa 6e30nacHOCTbY»

HanmeHoBaHue Ol (npoduns): «MHKeHepHanA 3alLMUTa OKPYKatoWel cpeabl»

5.2.2 Tunoeble TecToBble 3a4aHUA (Npumepbl)

Ne n/n

dopmMynupoBka TECTOBbIX 3a4aHUN

CewmecTp 2

1. ®dopmynMpoBKa NepBoro 3akoHa TEPMOANHAMUKM
A. OHeprvsi M30NMPOBAHHOM CUCTEMbI MOCTOsIHHA. B HeusonupoBaHHOW cUcTeMe 3Heprust

MOXET M3MEHATBLCA 3a CYET COBepLUEHMS paboTbl Hag OKpYXKatoLen cpeaon n TennoobmeHa ¢
OKpYyKatoLen cpegon.

Bb. TennoBon achdeKkT XMMMUYECKON peakuumu, npoTeKarLen npu NOCTOAHHOM AaBNEHUU Unn
NMOCTOSSHHOM OObeMe, He 3aBUCUT OT MyTU peakuun, a onpeaensieTcsl TONbKO COCTOSIHUEM
peareHToB 1 NPOAYKTOB peaKLmu.

B. 3HTpOI'II/IFI I/I3OJ'II/IpOBaHHOI7I CUCTEMBI B H606paTI/IMbIX npoueccax Bo3pactaet un B
COCTOAHUN TepMOANHAMUNYECKOIro paBHOBECUA OOCTUTaeT MakCuMmyma.

. Miobas n3onimpoBaHHaA cnucremMa c Ted4eHnem BpemMeHun npnxognT B paBHOBECHOE COCTOAHUNE
M CaMonpoun3BOJIbHO HE MOXET U3 HEro BbINTH.

2. Ykaxwute ypaBHeHue Kupxrodda

T2
A AHq; =AH,, + [AC,dT
T1
AC,
dT
=

T2
B. Sy, =Sr,+
T1

Cc nd
B. AG = AG® +RT| InPcPo
PaP:

In Kp
RT

r. AG°=—

3. Bo3MOXHbIM ABNSieTCS NpoTeEKaHWe XMMMUYECKON peakLmm Npu NOCTOAHHbIX
TemnepaType v gaBrneHuun, ecnm




Ne n/n

CDOpMyJ'II/IpOBKa TECTOBbIX 3afaHui

Cemectp 2

A. AG<0

B. AG>0
B. AH>0

. AH<O0

4. CkopocTb npsmon xumuyeckon peakummn N2 + 3Hz2 = 2NH3 paBHa...

A). [N2] + [Hz]3

B). ki*[N2]*3[H2]
B). ki*[N2]*[Hz]?
). ka/k2

5. OHeprus lenbmronbua
A.S\V
B.S,p
B.T,V
r.T,p

6 Ycnoswusi, oTNMYaOLLME U30NUPOBAHHYK XUMUYECKYHO TEPMOANHAMMUYECKYHO
cucTemy...

a)MCKIo4eH 0OMeH BELLECTBOM M SHEPTMEN C OKpYXKatoLLEeN cpeaown;

b) BO3MOXEH OOMEH SHEPTMEN C OKpYXKatoLLEV CPeaon, HO UCKITOYEH OOMeEH
BELLIECTBOM;

C)BO3MOXEH OOMEH BELLLECTBOM C OKPY>KaIoLLEN CPeior, HO UCKIOYEH OOMEH
3Hepruen;

d) BO3MOXeH OOMEH BELLECTBOM M SHEPIMEN C OKPY>KaOLLEN Cpeaol;

€) BO3MOXXeH 0OMeH Maccol, BELLECTBOM U 3HEPIUEN C OKpy)XatoLen cpenon;

7. 3HayeHne KOHCTaHTbl CKOPOCTU XMMUYECKOWN peakuun 3aBUCKT OT...

a)TemnepaTypsl;
b)koHUeHTpauun peareHToB;
C)BMOa pacTBOPUTENS;
d)KOHUEeHTpauun NpoayKTOB;
e)aaBneHus.

8. Yucno ctyneHeir cBoboabl AnNsi  OQHOKOMMOHEHTHOW  CUCTEMbI

S N S‘l‘é\é

=S

afia

Pooow
WN O




Ne n/n

CDOpMyJ'II/IpOBKa TECTOBbIX 3afaHui

Cemectp 2

9. Haxopswasicss B cocTosiHum paBHoBecust cuctema 2SO0z + Oz = 2S03(. ..

a)romoreHHas;
b)reTeporeHHas;
c)ogHodasHas;
d)aByxdasHas;
e)TpexdasHas.

10. ®aszoBasd pguarpamma [OBYXKOMMOHEHTHOW CUCTEMbl C ABYMS 9BTEKTMKAMU M OAHU
coeiHEHMEM, NNaBALLMMCS KOHIPY3HTHO. ..

a
F =rconst
Ty
Ta,
c E D
A E
b
P =const
Ip
Ty
C E D
oy M r b
c
P =const Iy
Ta,
C E D
A E
d
P =rconst M
Ty
Ty,
A E
11. [Ana xummyeckon peakumm B ngeasibHON [ns yBenuyeHns Bbixoga npoaykta

rasosowdase Heobxogmmo... a.-yBeNM4nTL TeMnepaTypy

M XUMUYECKNM




Ne n/n

CDOpMyJ'II/IpOBKa TECTOBbIX 3afaHui

Cemectp 2

C2Ha(r) + H20() = C2HsOH(r

1 JaBrneHue.

CTaHOapTHOE M3MEHEeHMe SHTanbnnn oTpuuaTenbHO U b.-yBeJ'IVI‘-WITb Temneparypy,

cocTaBnseT okono -47 k[x

YMEHbLUNTb AaBrieHue.
C.-yMEeHbLUMTb TemMnepartypy,

YBENUYUTL aBIEHMeE.
d.-yMeHbLINTL TEMMNepaTypy
U gaBneHve.
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