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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBatb KOMMeTeHUuM obydatowerocss B 06nacTu OCHOBHBIX 3aKOHOB,
onpeaensilowmx HanpaBneHHOCTb XMMUYECKUX U (ha30BbIX NpPeBpaLLeHUn, CKOPOCTU UX MPOTEKaHUS, BIMSIHUS Ha HUX
cpedbl, NpuMecen, uanyvyeHus; ans Bblbopa MeTOLOB M OBOCHOBAHMSA TEXHUYECKUX PELUEHWI, HarnpaBfieHHbIX Ha
obecneyeHne TexHocepHon 6e3aonacHoCTU.

1.2 3agaum gMCcUUNIIUNHBI:

* packpbiTb ponb U3NYECKON XUMUU B NPOLIECCAX, HaAMpaBNEHHbIX Ha MWHUMU3ALUIO aHTPOMOreHHOro
BO3LENCTBUS HA OKPYXXalOLLYHO cpeay U 3aluTy NpoM3BOACTBEHHOMO NepcoHana

* NnokasaTb TEOpPeTUYECKNE U MPaKTUYECKME BO3MOXHOCTU (DU3MYECKOM XUMUWN ONSi aHanu3a U KOpPeKTUPOBKM
MEepPOonpUATUAIA NO OXpPaHe OKPYXKatoLen cpebl C Lenblo NOBLILIEHMS 3KOMNOrMyeckon 6e3onacHoOCTM U NpeaynpexaeHms
BO3HMKHOBEHMS YpE3BbIYANHBLIX CUTYaLMIA NPUPOSHOIO N TEXHOrEHHOrO XapakTepa

1.3 Tpeb6oBaHusA K NpeaBapUTeNbLHON NOAroTOBKE 06y4aloLerocs:

MpenBapuTenbHas NOAroToBKa NpeanonaraeT cosgaHne OCHOBbI AN (DOPMUPOBAHMS KOMMETEHLIMIN, YKa3aHHbIX
B M. 2, MPU U3Y4YEHUN OUCUMMIINH:

AHanuTudeckas Xmumust 1 M3nKo-XMMMUYECKNE METOAbI aHann3a

O6Lwan n HeopraHnyeckas XMMmnsi

MaTtematunka

MHopmaunoHHbIe TEXHONOrMK

dusuka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNINHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TEHAEHLMWN Pa3BUTUA TEXHMKU U TEXHONOMMM B obnacTtu
TexHoccpepHOM 6e30NacHOCTU, U3SMEPUTENTbHOW U BbIMUCIIUTENIbHOW TEXHUKU, MHPOPMaALIMOHHbLIX TEXHONOIMN
npu pelleHUn TUNOBbIX 3aA4a4 B o6nacTy npocdeccnoHanbLHON AeATeNnbLHOCTU, CBSA3aHHOW C 3alUUTON
OKpyXatoLien cpeabl n obecnevyeHmem 6e30NacHOCTU YeNnoBeKa;

3HaTb: OCHOBHble 3aKOHbl W COOTHOLUEHUS UINYECKON XUMUN (XMMUYECKOW TEPMOAMHAMUKM, IIEKTPOXUMUN,
XUMUYECKON KMHETUKW, OCHOBbI (Pa30BbIX PaBHOBECUA M NEPEXOOOB), CNOCOObI WX MPUMEHEHWUs ANs pelueHus
TEOPETUYECKMX U MPUKIAOHBIX 3a4a4d, posib (hU3NYECKON XMMUM Kak TEOPETUYECKOro hyHAAMEHTA COBPEMEHHOM XMMUN U
NPOLIECCOB XMMUYECKOWN TEXHOSOTUN.

YMeTb: NporHo3nMpoBaTb BAWSIHWUE pPasfnMyHbIX PaKTOPOB Ha XMMWUYECKoe paBHOBecue, Ha (ha3oBOe paBHOBECUE, Ha
paBHOBECWE B pacTBOpax 9MeKTPONMTOB, Ha noTeHuman anektpogoB M OOC ranbBaHUYECKUX 3NEMEHTOB, Ha
HanpaBfeHWe U CKOPOCTb XMMUYECKUX peakuMi; COCTaBMATb KMHETUYECKME YpPaBHEHUS ANsl KMHETUYECKM MPOCTbIX
peakuuin, KnaccuuumMpoBaTb 3NEKTPOLbI U 3NEKTPOXMMUYECKUE LIENK, MOSb30BaTbCs CMPaABOYHOW NMUTepaTypon no
OM3MYECKON XUMUN.

BnapeTb: HaBbikaMy NPoOBeAEHMS TUMOBbLIX (PU3UKO-XMMUYECKUX UCCNELOBAHNIA U HaBblKaMi peLLEHNsT TUMOBLIX 3a4ay B

obnactm Xummuveckomn TepMmoanHaMuUKu, (ba3OBbIX paBHOBeCMﬂ n Cba3OBbIX nepexonoB, 3NEeKTPOXumMun, XUMUYECKOM
KUHETUKU




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

KoHTakTHas

paboTa

Jlek.
(vachbl)

J1a6.
(4achbl)

CP
(vachbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. Xumnyeckas TepmoavHamuka u
YyYEeHNEe 0 XMMMUYECKOM paBHOBECUN

Tema 1. MpeomeTt XMMUYECKON
TepMmoamHaMmuk.  OCHOBHbIE  MOHSATUS.
Hynesoe n nepsoe Ha4ana
TEepMOLNHAMUKN. Pacuer TEennoBbIX
3 PEKTOB XMMUYECKMNX NPOLLECCOB.

JlabopaTtopHaa pabota: BeegeHne B
nabopaTtopHbIn NpakTUKyM. WHCTpykTax no
TBb. TexHuka nabopaTopHbIX paboT.

nn

Tema 2. Bropoe Hayano TepmoauHaMUKW.
Bo3moxHOCTb n HanpaBneHue
CaMOMnpOMn3BOSILHOIO npoTeKaHns
npoueccos. [pumeHeHWe BTOpOro Havana
TePMOANHAMMKN K XMMWUYECKUM NPOLLeCCaMm.
TepMmognHammnyeckme pyHKuuu.

JlabopaTopHasi paboTa: «Pacuér
CTaHAapTHbIX TEPMOANHAMUYECKNX
napaMeTpoB XUMWYECKOW peakuum npu
3aaHHON Temneparype»

Tema 3. Xumuyeckuin noteHumnan mn obLine
YCITOBUS1 paBHOBECUSA cUCTEM. XMMUYECKOE
paBHoBecue. TepMoanHaMmmyeckasl Teopus
XMMUYECKOTO cpoacTaa. Pacuet
TEPMOANHAMUYECKNX XapaKTepUCcTuK
XUMUYECKMUX peakuuin wn onpegerneHue
HanpaBNEeHHOCTW Mnpouecca B 3adaHHbIX
YCIOBUSIX.

JlabopaTtopHasa paboTa: "KanopumeTtpus.
OnpepneneHne  MHTerpanbHOM  TennoTbl

pacTBopeHus  conmu ;  OnpepeneHue
TennoTbl HewTpanusauuun"," OnpepeneHuve
cofepXaHus KpUCTannm3auMoHHOW BoAbl B
Kpuctannorugpare”, "OnpepeneHue
Tennotsl obpasoBaHusa KpucTannorvagpata
n3 ©e3BogHom conun 7] BoAabl",
"OnpegeneHne TennoTbl  guccoumauunm
YKCYCHON  KUCMOTbI" BbinonHsaetca 1
paboTta no BeIbOpy Npenogasarens

Tema 4. YpaBHeHus 'mb6ca-Ienbmronbua.
MapunanbHble  BENUYUHBLL.  XUMUYECKNIA
noteHunan. 3aBUCUMOCTb XUMWUYECKOIO
noTeHuuana KOMMOHEHTa OT CcocTaBa
TepMogMHaMu4eckon cuctembl. [Oswxylias
cuna XMMMYECKNX NPoLLeCcCoB. XMMMUYECKOE
CPOACTBO.

WHTepakTBHaa nabopaTopHass paborta:
"MiccnegoBaHme XMMWYECKOTO paBHOBECUS
B rasoBou cucteme, copgepxawen N204 u
NO2.

CJlK




Tema 5. KoHCTaHTa XMMMYECKOro paBHOBECKS.
YpaBHEHME U30TEPMbl XMMUYECKOW peakuumu.
XvMuyeckoe paBHOBECME B TEeTEpPOreHHbIX
cuctemax.  BnuaHue — Temnepatypbl  Ha
XMMU4eckoe paBHoBecue. YpaBHeHue nsobapbl

XUMUYECKOW peakuuu. Pacuer
TEpMOAMHAMNYECKNX NapaMeTPOB XMMUNYECKNX
peakuumn. Onpegenexne HanpasneHusa

npouecca B CMCTEME, COCTaB KOTOPOW 3adaH.
PacuéT coctaBa paBHOBECHOW CMECW.

KoHTponbHas pabora.
Konnoksnym.

Paspgen 2. OcHOBbl y4yeHuss 0O (pasoBbIX
npeBpaLleHnsax

Tema 6. OCHOBHbIE onpeaeneHus.

Ycnosue pasoBoro pasBHoBecus. [lpasuno
¢as.

OOHOKOMMNOHEHTHbIE CUCTEMBI.

dazoBble paBHOBECUS B OOHOKOMMOHEHTHOW
cucteme. AHanu3 guarpaMM  COCTOSHUS
OOHOKOMMOHEHTHbIX CUCTEM.

YpaBHeHue Knayanyca-KnanevipoHa.

MHTepakTnBHas nabopartopHas pabora:
"MaydeHne paBHOBECUSA XWOKOCTb - nap B
OJHOKOMIOHEHTHON cucteme".

Tema 7. [1ByXKOMNOHEHTHbIE CUCTEMBDI.
PaBHOBecus: XMAKOCTb - nap. 3akoH Paynsa u
aHanu3 OTKNOHEHUI OT Hero. PacTBopbl ra3os B
xugkoctsax. 3akoH [eHpw. Brnunsanue
JaBneHus N TemnepaTypbl Ha pacTBOPUMOCTb
rasoB B XWAOKOCTSX. TemnepaTypbl KUNEHUS U
Kpuctannuaaumm pacTBOpOB HeneTy4mnx
BELLIECTB. OcmoTnyeckoe JaBneHue
pacTBOpPOB.

JlabopaTopHasi paboTta "KpuomeTtpusa", nunbo
WHTEpaKTUBHas naboparopHas paboTta
«OcmomeTpusi» No BeIBOPY npenogasaTens.

Tema 8. [1ByXKOMNOHEHTHbIE CUCTEMBDI.
PaBHoBecKs: XXnaKocTb - nap.

[OunarpamMmbl KMNeHnsa neTy4mx cMecemn. 3akoHbl
KoHoBanoBa. PasgeneHne HeorpaHWYeHHO
CMeLLMBaoLLMXCA XUAKOCTEN MeTO0M
NeperoHKu.

PaBHoOBeCKS XUAOKOCTb - XXNOKOCTb.

JlabopaTopHasi pabota "®a3oBoe paBHOBeCUe
XuakocTb nap. OnpegeneHve cocrtaBa XuaKon
1 naposown has"

MHTepakTnBHas nabopartopHas pabora:
"lMeperoHka neTyumx cmecen".

WHTepakTnBHasi nabopatopHasi paborta:
"AHanu3  amarpamMm  KuneHnss  BUHapHbIX
cuctem".

BeinonHseTca opgHa pabota no BbiGopy
npenogasartens.

ra
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Tema 9. [1ByXKOMMNOHEHTHbIE CUCTEMBI.
PaBHoBecus KpucTannbl - YKUOKOCTb.
[Onarpammbl  NNaBKOCTU  OUHAPHBIX  CUCTEM.
MocTpoeHune guarpamm niaBKoOCTW.
TepmMmunyecknin aHanms

Konnoksmnym

Paspgen 3. Xumunyeckas kMHeTuKa

Tema 10. dopmanbHas KMHETUKA.

TepmMmognHammn4yeckni 7] KUHETUYECKMI
KpuTepun peakUMOHHOM cnocobHocTn
cuctembl. OcHoBHble MoHATUSA.  CKOpOCTb
peakuuu. Knaccudmkaums XUMUYECKNX
peakuun. KuHeTunyeckoe ypaBHeHwWe

3fIeMEeHTapHON peakuuu.

3akoH  pgeunctBylowmx — macc.  dakropsbl,
BIMSIIOLLME HA CKOPOCTb CITOXHOM XMMUYECKOWN
peakuuu.

JlabopaTopHas pabota "WccnepoBaHne
KMHETUKN peakumm KaTanuTuyeckoro
pasnoXxeHnsa nepokcuga sogopoaa”.

Tema 11. [naBHas 3apava dopmManbHoOWn
KnHeTukn. KuHeTnka OOHOCTOPOHHMX peakLumin
1-ro nopsagka. KuHeTuka OLHOCTOPOHHWUX
peakuuin 2-ro nopsgka. KuHeTnka
OOHOCTOPOHHMX peakumi n-oro nopsigka.
OkcnepyvMeHTanbHbIe UCCIefOBaHUSA KMHETUKN
peakuun. BbiBOO MexaHu3ma peakuum K3
KMHETUYECKMX SKCMEPUMEHTOB.

JlabopaTopHas paboTa "Onpepenexune
KOHCTaHTbl CKOPOCTM OMBbIJIEHUSI  CMOXHOro

achupa"

Tema 12. TeopeTnyeckast KUHETMKA U KaTanms.
TeopeTnyeckve NpencTaBneHUss  KMHETUKK
3MeMeHTapHbIX peakunin. Teopusi aKTUBHbIX
CTONKHOBEHUN. OCHOBHbIE MOJIOXEHWS TEOPUMN.
BblBOO ~ OCHOBHOro  ypaBHeHus.  Teopus
aKTUBMPOBAHHOrO KOMMIiekca.

KoHTponbHas paborta.

JlabopaTopHas paborta: "Onpegenexune
KOHCTaHTbl CKOPOCTU MHBEPCUM caxapo3bl”
JlabopaTopHasi paboTta "Onpegenexnne

KOHCTaHTbl CKOPOCTU MyTapoTauum rioko3b!”
BbinonHseTca opgHa u3 paboT no BbiIbopy
npenogasartens.

ra

Tema 13. Kartanusatopbl W  WHIMOUTOPLI
XUMMYECKMX  peakumn. LlenHble  peakuun
(peakumMn  3apoxgeHust  uenu,  peakuum
pas3BuTuA uenn, obpbiB uenn).
doToxmMMyeckne peakumm (3akoHbl [poTryca—
Openepa, BaHT-lodda, doToxmmuyeckom
3KBMBaANEHTHOCTW). Katanutudeckne peakuuu.
3akoHOMepHOCTH KMCNOTHO-OCHOBHOIO
KaTtanuaa. Katanus KOMIMEKCHbIMMN
coeavHeHuamMn. PepMeHTaTMBHBIA  KaTanms.
[eTeporeHHbIN KaTanua.

Konnoksnym.

Paspgen 4. Onekrpoxmmus

nK

nK




Tema 14. PacTBOpbI 3NeKTPONNTOB.
AKTMBHOCTb W KO3 UUMEHT aKTUBHOCTW.
Teopwusi MOHHbIX pacTBopoB [ebas-Itokkens.

WHTepakTnBHas paboTa: "paHuubI
NPUMEHNMOCTU NpeaenbHoro 3akoHa [lebas.

Tema 15. OnekTponpoBOAHOCTbL PACTBOPOB
3NEeKTPONUTOB.

YoenoHas, MoMsipHass W 9KBMBaleHTHasi
3MNEKTPONPOBOAHOCTU 3MNEKTPONUTOB. 3aKoH
Konbpaywa. 3akoH passegeHus OcTeanbaa.
MpepenbHas MOABWMXHOCTL WMOHaA. Yucno
nepeHoca woHa. MeTogbl onpeaeneHus
ymncen nepeHoca.

KoHaykTomeTpus 2 4 5

JlabopaTopHasi paboTta
"KoHayKkToMeTpuyeckoe TUTpoBaHume.
JlabopaTopHasi pabota " OnpegeneHune
KOHCTaHTbI anccoumnaumm cnaboro
anektponurta".

BbinonHsietcs ogHa nabopatopHast paboTa
no BblGoOpy NpenogasaTtens.

Tema 16. SNeKTPOXMMUYECKUNE LIEMMN.
OnekTpoaBMXyLLMe CUNbl ranbBaHUYECKMX
3MEMEHTOB.

Knaccudurkaumsa anekTpoaoB. OnNekTpoaHble
noTeHumnansbl.

Knaccudumkaumsa anekTpoxXmMmyeckmx uenen.

JlabopaTopHasi pabota "Onpegenenne 3C 2 4 5
ranbBaHUYECKNX NTIEMEHTOB.

JlabopaTopHasi paboTa:
"ToTeHyMomeTpUu4eckoe TMTpoBaHune"
JlabopaTopHasi pabota "Onpegenenne pH
OydepHbIX BOOHbLIX pacTBOPOB".
BbinonHsetcs ogHa nabopatopHasi paboTa
no BblGOpy NpenogasaTtens.

Tema 17. XuMnyeckne NCTOYHUKM TOKa.
["anbBaHW4Yeckne anemMeHTbl. AKKYMynaTopbl.
TonnueHble anemeHTbl. Kopposus. 2 4 5 un

Konnoksuym.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 34 68 85

KOHch'I bTaunn N NPOMeEXyTo4YHasA

atTectaumus (3k3ameH, Kypcosas pabota) 4,5 245

Bcero koHTakTHas pa6ota u CP no

AMCUMNNnHE 106,5 109,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Lenn n 3apgaumn kypcoBon paboThl (npoekTa): CdhopmMmpoBaTtb komneTeHLMn obyyatoLlerocs B obnacTtu
PUIMKO-XUMNYECKMX 3HAHUI O XMMUYECKMX NpoLeccax, XMMUYECKUX 1 hasoBbIX NpeBpaLleHnax, Heobxoanmblx Ans
opraHv3aLuun, KOHTPOSS U MHXXEHEPHOW 3aLLMTbl OKpY>XKatoLLen cpeabl; CchopMUpoBaTb YMEHUS CAMOCTOSTENBHOIO
peLleHus NocTaBneHHoW 3a4auu, a Takke YMEHWS U HaBbIKOB 0DOPMIIEHUS CBOErO peLleHns B MaTeMaTnyeckon dopme,
B BMAe rpacpmyeckon 3aBUCUMOCTM 1 NMOSICHUTENBHOW 3amnmyCKu.

4.2 TemaTuka KypcoBom paboTtbl (npoekTa): 1. Agcopbuus n pasgeneHve gecopbarta METOLOM
pekTudmkaumm

2. Abcopbuus 1 pasgeneHne pacteopa METOAOM pekTudmkauum

3. ABcopbuust n pasgeneHne, KOHLEHTPUPOBaHUE pacTBOpa METOLOM 0BpaTHOro ocmoca

4. PaspeneHne pacTBOPOB 3MeKTPONMTOB (BbIMOpaXXMBaHWe pacTBOpPUTENS, BbiMapuBaHue, Kpuctannmsauus



4.3 Tpe6GoBaHUs K BbINOSIHEHUIO U NPEACTaBIIEHUIO pPe3yNnbTaTOB KYpCcoOBOM paboThbl (NpoekTa):

PaboTa

BbINOJTHAETCA

TeopeTnyecknm ob60CHOBaHNEM.
PesynbTaThl NpeacTaBnsaoTCcA B BUAE NOACHUTENbHOW 3anuckun, obbemom 25-30 nNMCTOB nevaTHOro TeKCTa,
coAepxallero crnegyoLme oba3aTenbHble 3NTIEMEHTbI:
*BBeneHune
*PacueTsl npoueccos
*TeopeTnyeckoe 060cHOBaHME NPOLIECCOB
*['pachmnyeckne 3aBUCMMOCTU
*AnnapaTypHoe ohopMreHme npoLecca (Cxema, PUCYHKM C onmncaHnem)
*3akrntoyeHne

nHameungyanbHO C  UCNOJNib3OBaHMEM pacdeTHoOro metoda C o6s3aTeNbHbLIM

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMKU

5.1 OnucaHue nokasarenemu, KputepueB U CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGy‘-IeHVI;I

5.1.1 NokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHue oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KOMMEeTEeHUUN cpeacTea

ManaraeT  3aKkoHbl U OCHOBHblE  YpPaBHEHUSI  XMMWYECKOMN
TEPMOLNHAMMUKN, mMeToabl TEPMOLMHAMMNYECKOTo onucaHus
XMUMUYECKUX W (pa30BbIX pPaBHOBECUA B  MHOTOKOMMOHEHTHbIX
cucrtemax, TepMogUHaMUKY pacTBOpoB 3NEeKTPonMTOoB n
3NEKTPOXMMUYECKNX CUCTEM, MPUHLMMNBI U ypaBHEHMST (DOpPMaribHON
KMHETUKA M KMHETUKN  CINOXHbIX  LEMHbIX, TETEPOreHHbIX W
(POTOXMMUYECKNX  PEaKLUMi, OCHOBHblIE TEOPUM  TOMOFEHHOrO,
reTeporeHHoro u hepMeHTaTUBHOIO KaTanusaa. Bonpocsbl ans YCTHOro
Mcnonb3yeT npuHUMNBlI W ypaBHEHUA opManbHOW KUHEeTUKM UW|cobecemoBaHus

OrlK-1 KWHETUKN CROXHbIX LEMHbIX, reTeporeHHblX U oToXMMmnYeckux|MpakTuko-opueHTMpoBaHHLIe

peakuui ansi onucaHus dumaunyeckon KapTUHBbI
NPOCTPaHCTBEHHO-BPEMEHHbIX ~ 3aKOHOMEPHOCTEN "
XMMMYeckux npoueccoB. MoxeT ob6ocHoBaTb BbIOOp MeToAa
BbIYNCINEHNST KMHETMYECKMX MapamMeTpoB MPOLIECCOB, BbIMOMHUTL

3aJaHHbIA KCMEPUMEHT U paccynTaTb XapakTEPUCTUKU CUCTEMbI MO
3KCMepUMEHTanbHbIM AaHHbIM, B TOM 4UCNEe C MPUMEHEHUEM
MHOPMALMOHHLIX TEXHOJTOTUN.

AHanusMpyeT ” paccuuTbiBaeT TepMOAUHAMWYECKME MapameTpbl
PU3MKO-XUMNYECKMX MPOLIECCOB, METOAMKY M TEXHUKY 1abopaTopHOro

MuUpa,|3agaHust
dusuko-|Kypcosas paboTta

5.1.2 Cuctema n KpuTEpuUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHme

MncbmeHHas paboTa

Obyyvalowmiics B MonHonW Mepe Brageet
TEOPETNYECKNMMN OCHOBaAMMN AUCLIMMIMHGI U

HayyHOW  TEPMWHOMOIMEN,  rpamoTHO
usnaraet  marepuvan " cnocobeH
WNNICTPUpOBaTh  OTBET  Mpumepamu,
5 (oTnun4HO) dakTamu, OaHHbIMK Hay4HbIX
uccrnegosaHun, NPUMEHSTb
TeopeTuyeckme 3HaHus [Ans  pelleHus

NpakKTn4eCcKmnx 3agau.
YyuTbiBatoTCa  Gannbl
Te4YeHuUn cemecTpa.

HaKonrieHHble B

Ob6yvatowmiica BrnageetT nNpodeCCUOHANbHOM
TEPMUHOSNOTMEN, NOKa3blBAET BbICOKUI YPOBEHb
NPUMEHEHUST 3HAHWUWA, YMEHWA W HaBbIKOB B
CBOEMN pabore, naet obocHoBaHue
npegnaraembix peLleHuni; ncnonb3yeT
OCHOBHYIO M 3HaKkoM C [OMOJIHUTENbHOWN
pEKOMEHO4OBAHHON  nUTepaTypow, paboTa
BbiNONHEHa 06e3yKOPU3HEHHO B OTHOLUEHWUU
obbemMa, odopmneHMs Un  nNpeacTaBneHus,
chaHa B YCTAHOBIEHHbIA Cpok. Ha 3awuTte
npeacTaBneH [Joknag, KOTopbli B MOJSIHOM
obbeme oTpakaeT BbINOSMIHEHHbIE 3afdaHus, Ha
BCE BOMPOCHI AaHbl NcHepnbiBaloLne OTBEThI

Obyuvatowmiica Bnageet TeopeTUdecKuMu
OCHOBaMW  AUCUMMAMHBI U HaYYHOW
TEPMUHOMOIMEN,  FPaMOTHO  u3naraeT
mMaTepuan M cnocobeH WNNICTpUpoBaTb
oTBET npumepamu, dakTamn, OaHHbIMU

4 (xopoLuo) HayyHbIX  WCCMEOOBaHWA,  NPUMEHATb
TEeopeTMYeckne 3HaHus [Ona  peLleHus
npakTUYecknUx 3adad, Ho gonyckaet

oTAellbHble HeCYLLEeCTBEHHbIE OLUMOKMN.
YuntbiBaloTcsl  Oannbl  HaKOMMEHHble B
Te4YeHUn cemecTpa.

Ob6yyatowmiica BnageetT nNpodeCCUoHanbHOM
TEPMUHOSOTUNEN, nokasbiBaeT  Tpebyembin
YPOBEHb MPUMEHEHUSI 3HAHUW, YMEHUA W
HaBbLIKOB B CBOeW paboTe npu HEKOTOPbIX
norpeLHocTaX NpopaboTkn 3agaHun KypcoBOK
paboTbl. PaboTa BbiNonHeHa B NOfTHOM o6beme,
HO MMelTCA OWnbkn B OGOPMIEHUN U
NnpeAcTaBneHnn. PaboTta chaHa B
YCTaHOBIEHHbI CPOK. Ha 3awuTe npeacrasneH
Joknaa, KOTopbll He B MNOMHOM obbeme
OoTpa)kaeT BbINOMHEHHbIE 3a0aHWUs, HA BOMPOCHI
AaHbl OTBETbI pa3HOWN CTENEHM NOMHOThI




O6yuatowuics Bnageet YaCTUYHO
TEOPETUYECKMMM OCHOBaMM ancumnnuHel 1 | OByyatowuiics OEeMOHCTpUpyeT 3HaHu4,
Hay4YHON TepMWHOMOrMen, parMeHTapHO | yMEHUs] U HaBblkM B MUHUMAIbHO AOMYCTUMOM

cnocobeH UNMCTPMPOBaTh oTBeT |obbemMe. MmMeeT MecTo Hanuume ownBOK;
3 (ynoBneTBOPUTENBLHO)

npvmepamu, gonyckaet HEeCKONbKO | MMEeITCSt MOrpeLlHOCTU B 0hopMIieHnn paboThbl.

CyLLeCTBEHHbIX OLWnBOoK B oTBETE. KypcoBass paboTta cpoaHa C CyWeCTBEHHbIM

YuntbiBaloTcsl  Oannbl  HaKOMMEHHble B | 3ano3gaHuem
Te4YeHUn cemecTpa.

Obyyvatowmiica obHapyxusaet npobenbl B
3HaHMAX OCHOBHOro Yy4ebHoro wmarepuana,
3ajaHu1sA BbINOMHEHbI B HEAONYCTUMOM 06beme
¢ rpybbimn owinbkamu, ocpopmneHme paboTbl He
COOTBETCTBYeT  TpeboBaHusIM. KypcoBas
paboTa caaHa C CyLleCTBEHHbIM 3ano3gaHnem.
CopepxaHue paboTbl MONHOCTBIO He
COOTBETCTBYET 3a4aHuIo0.

MNpeacrtaBneHune vyxoin paboTel, Nnarvat, nMbo
OTKa3 OT npeacTaBneHns paboTol.

O6yuatowuics He Bnageet
TEopeTU4EeCKUMN OCHOBaMU AUCLMMMNHBI U
Hay4YHON TEPMMHONOTMEN, AEMOHCTPUPYET
OTPbIBOYHbIE  3HAHWUSA, He  crnocobeH
2 (HeyOoBnNETBOPUTESNbHO) | UNMIOCTPUPOBaTL ~ OTBET  MpumMepamu,
nonyckaet MHOXECTBEHHbIE
CYLLIECTBEHHbIE OLWMOKN B OTBETE.

He yuuTbiBaloTCs Gannbl HAKOMMEHHbIE B
TeYeHnn cemecTpa.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIE ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB

Cemectp 4

OCHOBHbIE MOSOXEHUST U MOHATUA XUMNYECKON TepMoaAMHaMUKKN: CUCTeMa, (*)338, napameTpbl 1 (byHKLI,MM
COCTOSIHUS CUCTEMBI. DKCTEHCUBHbIE Y MIHTEHCUBHbIE CBOMCTBA CUCTEMbI. |-|pOLl,eCCbI, Tennora, pa60Ta.

2 BHyTpeHHss1 aHeprus. MNepBbIi 3aKOH TepMOOUHAMUKK, ero hopMynmnpoBKN.
TennoBon acbdekT xummnyeckon peakummn. CBasb TEMNOBLIX 3PFEKTOB MPU MOCTOSSTHHOM AABNEHUN U

3 nocTosiHHoM ob6beme. 3akoH Necca. CneacTeua 3akoHa fecca n pacyeT TennoBblX 3 dEKTOB XMMUYECKNX
peakuuin.

TennoemkocTb BellecTB. 3aBMCMMOCTb TEMIOEMKOCTM BELLECTB OT TeMnepartypbl. l/I306apHa$| N N30XOpHas
TennoeMKOCTb ra3oB.

3aBncnMocTb TennoBoro adpdekta peakummn ot Temnepatypbl. 3akoH Kupxroda B guddepeHumansHom 1
5 nHTerpanbHon chopme. Ero BbiBoa 1 aHanu3. MeTtoapsl pacyeTa TennoBbix 3heKToB npu Temnepartypax,
OoTNMNYHbIX 0T 298 K: no cpegHnM TennoemMKoCcTaM, Mo TeMnepaTypHbIM paaam TEMNOEMKOCTEN.

BTOpoit 3akoH TepMoanHaMUKM U ero popMynUPOBKU. QHTPOMNNS U ee CTaTUCTUYECKOe TOMKOBaHWE.
HepaBeHcTBO Knaysunyca. coBpemeHHble (hOopMyNMPOBKN 2-0ro 3aKoHa.

PacueT nameHeHus SQHTPONUN B pas3fiMyHbIX NMpoueccax: npum (*)a3OBbIX nepexopgax, npu HarpeesaHMn CUCTEMbI,
npu CMeLleHnn ngealbHblX ra3oB.

8 Il 3akoH TepmoamHamukun. MNoctynat MNMnaHka. PacyeT abcontoTHOrO 3Ha4YeHMs SHTPONMUMN.

O6beamnHeHHoe BbipaxeHue | u Il 3akoHoB TepMoguHamukn. AHeprusa M'mMbbcea, aHeprua Menbmronbua. Kputepun
HanpaBreHWs NPoLLEeCCOB B 3aKPbITbIX cuctemax. MpuHUMN aKCTpemMyMoB.

10 SHTpOI'IVIﬂ KakK KpVITepVIVI paBHOBECUA N HanpaBJ1€HHOCTU NpoLEeCcCoB B N30JIMPOBAHHbIX CUCTEMAX.

1 YpaBHeHus Tnbbca-lenbmronbua. Nx cogepxaHue, aHanms u npakTuyeckas 3HaunMMocTb.

12 XvMnyeckuin noteHuman. 3aBMCUMOCTb XMMUYECKOTO NOTEHLMana KOMNOHEHTa CUCTEMbI OT COCTaBa B
mnaearbHbIX U pealibHbIX CUCTEMaX.

Kputepuun HanpaBneHHOCTM NPOTEKAHUA NpoLecca U paBHOBECUSA B CUCTEME C NEPEMEHHBIM COCTaBOM.
13 YpaBHeHME M30TEPMbI XMMUYECKON peakuun. Ero BbiBOA 1 aHanua. BnvsiHe coctaBa MCXOOQHOW CMecK Ha
HanpaBneHne XMMMYEeCKoro npouecca B cucteme. XMMM4YeCcKoe CPOLCTBO.

|_|pI/I3HaKl/I XUMUNYECKOIro paBHoBeCUA B cuMCTeMax nepemMeHHOro coctasa. TepMO,D,MHaMW—IeCKOG ycnosue
14 XUMNYECKOro paBHOBECUA. TepMOﬂMHaMM‘-IeCKOG obocHoBaHve 3akoHa ,ﬂeVICTByIOLU,VIX Macc. CTaHﬂapTHaﬂ
KOHCTaHTa paBHOBeCua Onsa Fa30(ba3HbIX peaKu,Mﬁ.

15 Xummyeckoe paBHOBeCKE B reteporeHHbIX cuctemax.

16 BrnvnsiHne gaBneHnsa Ha XMMUYEeCKOe paBHOBECKE.

BnvsHne TeMnepartypbl Ha XMuMn4eCkoe paBHOBECHE. YpaBHeHme VI306apr XUMNYECKON peakunn (BbIBOD, n

17
aHanma).

18 Hpm6nmmeHHo% WHTErpmMpoBaHue ypaBHeHus n3obapbl. PacyeT Tennosoro addpekra peakuuy no
TemnepaTypHO 3aBMCMMOCTN KOHCTaHTbI PaBHOBECHS.

19 PacueTt paBHOBeCHOW CTeneHn NpeBpaLleHns 1 paBHOBECHOro CocTaBa ANns CTEXMOMETPUYECKMX 1

HECTEXNOMETPUYECKNX cmecen.

20 MpuHuun Jle-WaTense. BnusiHne pasnuyHbix (oakToOpoB Ha CMELLiEHNE PaBHOBECHS.




XumMmunueckoe paBHoBecHe B pearibHbIX pacTeopax. MoHATUA yrMTUBHOCTM, aKTUBHOCTU, KO3dULIMEHTA

21
AaKTMBHOCTW.

29 da3zoBble pasHoBecus OcHoBHble NoHATUA ha3oBoro paBHoBecus (dasa, YMCIO HE3ABUCUMbIX KOMMOHEHTOB,
yncno creneHen ceoboanl). Mpasuno gas Mboca.

23 BobiBog ypaBHeHus Knasuyca-KnannepoHa. YacTHble pelueHns. AkcnepMmeHTansHoe onpeaeneHue TennoThbl
dra3oBoro nepexopa

24 [BYXKOMMNOHEHTHbIE cMCTEMbl. CNOCOObI BLIPAXEHWS KOHLEHTPaLWiA.

o5 3aBncnmocTb napunanbHOro AaBneHMsa KOMNOHeHTa OT cocTaBa pacTeopa. 3akoH Payns lNMonoxutensHble 1
oTpuLaTenbHble OTKNOHEHUI OT 3akoHa Payns.

26 JKkcnepvMeHTanbLHoe onpeaeneHne 3aBUCUMOCTM TeMMepaTypbl KUMEHUs — COCTaBbl NapoBON U XXUAKoN aa.
YpaBHeHune 'M66ca-KoHoBanosa. 3akoHbl KoHoBanosa.

27 MpuHLMNBI NPOCTOW NEperoHkun 1 pektndukauun. 3akoHsl Bpesckoro.

28 MNMeperoHka c BOASHLIM NapomM. PacyéT pacxoda BOASHOro napa Anst O4UMCTKM BbICOKOKUNALLErO KOMMOHEHTA
PacTBopbl HeneTyunx BellecTs. [luarpaMma COCTOSHUS KpUCTaNNM3YOLLMXCSH CUCTEM C IBTEKTUKOMN.

29 MpakTuyeckne 3agayu, BoiTEKaoLWMe M3 AnarpaMMbl COCTOSIHUSE KPUCTaNNM3YIOLKUXCA CMCTeM B obnactu
OoXpaHbl OKpy>XatoLen cpeabl.

30 [narpamma COCTOSIHUS U KpMBblE OXIaXaeHUs OUHaAPHBIX CUCTEM, KPUCTaNNU3YIOLMNXCS C aBTeKTVIKOVI.
MpuHUMNbI OXNaXxaeHus 1 pasmopaxuBaHus. MNMpaktuyeckne npumMepbl 4ns GUHapPHbIX CMECEN.

31 OcobeHHOCTU pacTBOPOB 3neKTponuToB. OCHOBHbIE XapaKTEPUCTUKN PaCTBOPOB 3MEKTPOSUTOB.
MpakTuyeckoe NpMMeHeHNe KOHAYKTOMETPUYECKOrO TUTPOBaHUA. Buag KpuBOM KOHOYKTOMETPUYECKOTrO

32 TUTPOBaHUSA B 3aBUCUMOCTU OT CUIbl KNCIIOTHOCTU MMM OCHOBHOCTW TUTPaHTa u peareHTa. OnpegeneHne To4Ku
9KBMBANEHTHOCTMW.

33 KoadbhmumeHT akTMBHOCTY B pacTBOpax CUMNbHbIX 3NeKTponuToB. CpeaHuii MOHHbIN KOA(HDULIMEHT aKTUBHOCTY.
OnekTponpoBOAMMOCTb PACTBOPOB 3NEKTPONMUTOB.

34 OnNeKTPOXMMNYEeCKUiA IKBUBaNeHT aHeprum Mmbbcea. 3]'IeKTpOJJ,BVI)Kyl{J,aF| cuna. Npasuna 3anucu §
ANEKTPOXMMUYECKNX cUCTEM. PacyeT TepmMoanHamMnYecknx OyHKLUNIA U KOHCTaHT 3MeKTPOXUMMUYECKMX PEAKLNN.

35 CrtaHgapTHbIN noTeHuman anektpoaa. CTaHaapTHbIN BOAOPOAHbIN 3nekTpod. Pag HanpsikeHWn anemMeHTOB.
MpaBuna 3anucu aNeKTPOXUMNYECKUX CUCTEM

36 JkcnepyMeHTanbHoe nsMepeHne 1 TepMoanHammyeckoe Boluncnerme 3C ranbBaHUYECKOro SreMeHTa.
MpaBnno ncnonb3oBaHNA CTaHAAPTHLIX NOTEHUManoB B ypaBHeHUn HepHcTa

37 KoHaykToMeTpus, noTeHUMOMETpUs B 06nacTu oxpaHbl OKpyKatoLen cpepbl U pecypcocbepexeHus.

38 OCHOBHbIE NOHATUS XUMUYECKON KUHETUKW. DKCNepUMEHTanbHble METOAbI ONPeaeneHns nopsaaka peakumm. ..

39 MonekynspHoOCTb 1 Nopaaok peakumun. MNMpumepbl peakumin ¢ pasnnuyHbIMU U C OAMHAKOBLIMU MONEKYNSAPHOCTLIO
1 NOPSAKOM.

40 KuHeTunyeckne ypaBHeHus B andpdepeHumarnbHO U nHTerpansHon dopme. MNMpumeps! Ana peakuun ¢ uensim,
OPOBOHBIM, HYNEBbIM U NEPBbIM NMOPSALAKOM.

41 O6LWwmniA 1 YacTHbIN (NO peareHIy) nopsigkm peakumm. Cnocobbl onpeaeneHnsi NOpsaKOB peakuum No peareHTam
ONS pasnuyHbIX TUNOB peakuni.

492 OcHOBHOE ypaBHEHWE TEOPUN aKTUBHOIO COCTOSIHUS. DHEpreTMyYeckne KpyBble XMMUYECKOro npoLecca.
OKcnepuMeHTanbHoe onpeaeneHne SHeprum akTneaunm

43 KnHeTurKa CrnoXxHbIX peakuuin 1 reTeporeHHbIX npoLeccoB

44 OnpepeneHve 1 cBolcTBa kKaTanu3aTopos. [pumepbl MEXaHW3MOB KaTanuTU4ecKoro 4eNCTBUS.

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

He npeaycmoTpeHo.

5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

Tunosble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA HaxoaAaATCA B NPUIIOXEHUN K Pra.

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oOLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoOM aTrecTauum 1 nopsaaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA

«lMonoxeHune o npoBefeHunn TekyLlero KOHTposd ycnesaemMmocTtn n npomemyTquon atrTectauum o6yqalou.|,mxc;|»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X MucbmeHHas X KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

B03MOXHOCTb NONb30BaTLCA CNPaBOYHbIMU TabNULAMKN U KanbKyNATOPOM.
Bpems noarotoBku OTBETOB Ha 3aJaHusi ak3ameHaumoHHoro buneta - 60 MUHYT.
Ha 3awmTy kypcoBoi paboTbl otBoanTCA He 6onee 20 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YyebHas nutepatypa

ABTOp

3arnaesve

MN3paTenbcTBO

["og nspaHus |

Ccbinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa

pbI3yHOB B.U. dusnyeckas XUMUSA:. https://ibooks.ru/read
YyebHoe nocobue . ing.php?
Mocka: ®nuHTa 2019 short=1&productid=3
41666
bynugoposa, [. B.,|lMpoBepka TEKyLLMX n Ka3zaHb: KazaHckui http://www.iprbooksh
LLnnosa, C. B.,|ocTaTouHbIX 3HaHUN HaLUMOoHanbHbIN op.ru/100593.html
AnbmeTkuHa, JI.  A.,|CTyOEHTOB no AuCUMNnnHE uccnegoBaTeNbCKUN 2018
FanametauHos, KO. . |«dPusmnyeckasa xummsa» TEXHOMNOrMYECKNN
YHUBEPCUTET
TvumakoBa, E. B.,|®u3nyeckas XUMUS. H 6 . http://www.iprbooksh
Kasakoea, A. A. JlTabopaTopHbI NPakTUKym oBOCHOMPCK.. op.ru/91473.html
Hosocnbupckunm 2018
rocyapcTBeHHbIN
TEXHUYECKUI YHUBEPCUTET
TwumakoBa, E. B.,|Punsnyeckas XUMUSL. ) http://www.iprbooksh
KasakoBa, A. A. C6opHUK 3apaHun c HOBOC”6MpCKL op.ru/91475.html
npUMepamMn peLLeHni HOBOCM6MpCKMM- 2018
rocy4apCTBEHHbIN
TEXHUYECKUIA YHUBEPCUTET
Mbparumoea P. W.,|®usmdeckas XUMUS. http://publish.sutd.ru/
MeraHoBa H. B.,|KuHeTtuka 7 Kartanus. CankT-MeTep6ypr: tp_ext_inf_publish.ph
XonoxoHoBa J1. W.,|KuHeTuyeckue CrsrynTa ) 2021 p?id=202168
Hoeocenos H. IM. NccneaoBaHUsa  XUMUYECKUX
npoLeccoB
CmupHoBa AWN.,|®usnyeckas xumms. Yactb 2 Cankr-NeTep6ypr: http://publish.sutd.ru/
MwaHxopxaesa M.M. CrerynTa ) 2018 tp_ext_inf_publish.ph
p?id=20185043
TumakoBa E.B.,|®Punsnyeckasn XUMUSL. ) https://ibooks.ru/read
Kaszakosa A A. C6opHUK 3afaHun c HOBOC”6MpCKL ing.php?
v HoBocubupckni - o
npumMepamm peLUeHnI; . 2018 short=1&productid=3
yyebHoe nocobue roCyAapCTBEHHbIN 67728
TEXHUYECKUI YHUBEPCUTET
CmupHoBa AW.,|®usnyeckas XUMUSI. Cankr-NeTep6ypr: http://publish.sutd.ru/
CycraBoBa T.A.,|OnekTpoxmmus CrerynTa ) 2020 tp_ext_inf_publish.ph
JlnnuvH B.A. p?id=20205059
CmupHoBa AWN.,|®usnyeckas xumms. Yactb 1 Cankr-NeTep6ypr: http://publish.sutd.ru/
CyctaBoBa TA, CrerynTa ) 2019 tp_ext_inf_publish.ph
JlnnuvH B.A. p?id=20195045
Jlykos, B. B., Mopo3oB,|®usunyeckas xumms PocToB-Ha-[oHy, http://www.iprbooksh
A. H. TaraHpor: VsgaTtensctso 2018 op.ru/87772.html
KOxxHOro dpepgeparnbHoro
yH/UBepcuTeTa
Benoycosa, H. B.,|®usmyeckas xumus KoacHOSIDCK: CGMOCKMl http://www.iprbooksh
BacunbeBa, M. H., P pCk: P 2019 op.ru/100142.html
CumoHoBa, H. C,, theneparnkHbIi
LLnmaHckun, A. ©. yHnsepeuter
ApxunoBa, H. B.|®usunuyeckas xumus . . http://www.iprbooksh
Kocobyackun, . . Caparos: CapaTOBC.KMM op.ru/108705.html
rocy4apCTBEHHbIN
TEXHUYECKUI YHUBEPCUTET 2020
nmenn KO.A. larapuHa,
OBC ACB
Bepesosuyk, A. B. dusnyeckasa xummusi Capatos: Hayuasi kHura 2019 gg%ﬁ\év%v;;prrltt);?ksh
pebeHHnkoB, C. &, |Pusnyeckad xumusa. Kypc| Cankr-MeTtepbypr: CaHkT- http://www.iprbooksh
M6parumosa, P. U. nekuun MeTepbyprckuin op.ru/102580.html
rocy4apCTBEHHbIN 2018
YHUBEPCUTET
NPOMbILUNEHHbIX
TEXHOMOIMN U An3anHa




Muennos-lNeTtpocsH H.|®unsnyeckas XUMUSI. http://publish.sutd.ru/
O., 3eBaukun KO. 3.,|KnCcnoOTHO-OCHOBHbIE . tp_ext_inf_publish.ph
Cawmowinos [1. B. paBHOBeCHUSsI B BOAHbIX Cre.: CTerymTA 2018 p?id=201803
pacTBopax
lpebeHHukoB C. ., |Pusmyeckas xumus. Kypc http://publish.sutd.ru/
Nbparnmosa P. U. nekummn crne.: crneryntg 2018 tp_ext_inf_publish.ph
p?id=2018222

6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
YepenaHos, B. A., 3yes,|®Pusnyeckas xnmms http://www.iprbooksh
A. 0., ManbiwkuH, [. EkaTepuHbypr: op.ru/106543.html
A., Cepepa, B. B, MN3paTenbcTBO 2018
LiBeTkoB, 0. C., Ypanbckoro
LiBeTkora, [1. C. yH/BepcuTeTa
PybnuHeukasn, 1O. B.,|Pusmyeckasa xumus Camapa: Camapckuii http://www.iprbooksh
PacwenknHa, H. A, ) o op.ru/111662.htmil
Ctugatos, B. M., rOCYAApPCTBEHHbIN 2018
UnbuHbIX, E. o, TexHmHeckmm
CrenyLukus, B. B. yHusepcuteT, O6C ACB
Muyeanos-letpocaH, H.|Pusnyeckas Xnumus.|Cankr-lNMetepbypr: CaHkT- http://www.iprbooksh
0., 3eBaukun, K. 3.,|KUCNOTHO-OCHOBHbIE MeTepbyprckui op.ru/102579.html
Camowinos, . B.,|paBHOBecus B BOAHbIX rocyaapCcTBEHHbIN 2018
Muegnosa-lleTpocsHa, |pacTBopax yHUBEpPCUTET
H. O. NPOMbILUNIEHHbIX

TEXHONOrMM N gnMsanHa
CtenaHoBcknx, E. W.,|®usnveckas xumwus. Teopus http://www.iprbooksh
BuHorpagoea, T. B.|u npaktvka BbINONHEHUS EkaTepuHbypr: op.ru/66612.html
BpycHuupiHa, J1. A, |pacyeTHbix paboT. Yactb 2. Ypanbckui 2016
Anekceesa, T. A, |XuMmudeckoe wun dasoBoe deaepanbHbIN
Mackaesa, Jl. H.,|paBHOBecKe yHuBepcuteT, O6C ACB
Mapkos, B. .
CrenaHoBckux, E. W.,|®usnyeckaa xumusa. Teopus http://www.iprbooksh
BuHorpagoea, T. B.|u npaktvka BbINONHEHUS EkaTepuHbypr: op.ru/66611.html
BpycHuupiHa, J1. A, |pacyeTHbix paboT. Yactb 1. Ypanbckui 2016
AnekceeBa, T. A.,|9KCTEeHCUBHbIE cBOWCTBa denepanbHbIN
Mackaesa, Jl. H.,|roMOreHHbIX cuctem yHusepcuteT, 96C ACB
Mapkos, B. .
BepnuHckmin, W.  B.,|®Pusmyeckas xummsa CapartoB: Bysosckoe 2018 http://www.iprbooksh
JNyukun, O. C. obpasoBaHue op.ru/77219.html
AHppees, Jl. A.,|Pusnyeckasn xmmus http://www.iprbooksh
BokwTtenH, b. C, op.ru/56609.html
Hoswukoea, E. A., PoguH, MockBa: N3gaTenbckun 2016
A. O., PyagHesra, E. B,, Oom MANCuC
AcTaxos, M. B.
Wbparnmoea P. W.,|Pusnyeckas XUMUS. http://publish.sutd.ru/
pebeHHukoB C. &.,|OpraHuyeckas XUMUS. tp_ext_inf_publish.ph
Hosocernos H. M.,|MHTepakTuBHOE cne.: cnieryntn 2017 p?id=2017192
3anuesa E. U.,|nabopatopHoe 3aHATME
XonoxoHosa J1. .
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lpebeHHukoB C. &.,|KypcoBas pabota cne.: cnieryntg 2017 tp_ext_inf_publish.ph
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6.2 MNepe4yeHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U NH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

Cnncok U3nKo-xummndecknx BennyumH cuctembl CA ¢ 0603Ha4YeHNAMN 1 pa3MepHOCTbIO [ONEKTPOHHBIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

MBTaHTepMo — 6a3a AaHHbIX TEpMOAUHAMUYECKMX CBONCTB MHAMBUAYANbHbIX BELLECTB [ONEeKTPOHHbIN pecypc).
URL: chem.msu.su/rus/handbook/ivtan

BaHk AaHHbIX paguauMOHHBIX M SHEPreTUYECKMX MapaMeTpPoB ABYXATOMHbIX MOJEKYyN [ONeKTPOHHbIN pecypc).
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

OKMCNUTENBHO-BOCCTAHOBUTESbHbIE noTeHuunarnsl [GneKkTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

Bbasa gaHHbIX Tepmudeckne KoHcTaHTbl BewecTtB [OnekTpoHHbIi pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTtHbIn OHNanH MHCTpyMeHTapui no xumun. ChemDB Web Interface Index. [QnekTpoHHbIn pecypc]. URL:
http://cdb.ics.uci.edu/

MHdopmaunoHHasa cuctema «EgnHoe okHo gocTtyna Kk obpasoBaTenbHbIM pecypcam» [ONEKTPOHHbIA pecypc).
URL: http://window.edu.ru/

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas 6ubnuoTteka y4yebHbix nsgaHun CNoeryrnTh [OnekTtpoHHbin pecypc]. URL: http://publish.sutd.ru

6.3 MNepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAEMOro NporpamMmmHoOro obecnevyeHus
1C-butpukc: BHyTpeHHUn nopTtan ydyebHoro 3aBegeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckas nMueH3uns

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA ocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucuunnuHe

CneumanuavpoBaHHasi (U3MKo-XMMMYeckass nabopaTopus, KoTopasi OCHalleHa:nabopaTopHbIMU CTONamMMu,
nabopaTopHOW MOCYAOW, aHaNUTUYECKUMU U TEXHUYECKMMU BECamu, CYLUMIIbHbIM LIKAOM, BbITSHKHBIMM LUKadamu,
OUCTUNNATOPOM, BOASIHOM GaHel, pedpakTomMeTpamu, MonspUMeTpaMu, KariopumeTpamu, KOHZYKTOMEeTpamMu,
noteHuuomeTpamu, pH-mMeTpoMm, UWOHOMETPOM, nabopaTOpHbBIM  KOMMIEKCOM  «XUMUSi»,  YCTaHOBKOW  Ans
MOTELMOMETPUYECKOTO  TUTPOBaHUS, YCTAHOBKOW AN KOHAYKTOMETPUYECKOro TUTPOBaHWS, YCTaHOBKOW  AnA
KPMOMETPUYECKUX M3MEPEHUIA, YCTaHOBKOW AN U3YYeHUs1 PaBHOBECUS «KMUOKOCTb-Map», ycTaHoBKoW Ans usydeHus SLC
rasfibBaHUYECKUX SNEMEHTOB.

B naGopaTopun MMeeTcs 40CKka, NepcoHarbHble KOMMbITEPbI Y MyNbTUMEOUNHLIN SKpaH Ans BbINOSIHEHUS
MHTEPaKTUBHLIX paboT M NpoCcMOTpa BuaeoMaTepuaros.

AyaunTopwus OcHalleHne

MynbTumeguiitHoe o6opyaoBaHue, cneumanusnpoBaHHas meGernb, Jocka
JlekumoHHas ayamTopusi




MpunoxeHune

MpunoxeHune
pabo4yen nporpaMmMbl ANCUMNNUHBI rsnyeckas xumus

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHuto nogrotoskn 20.03.01 TexHocdepHasa 6e3onacHoCTb
HanmeHoBaHue Ol (npoduns): _NHxXeHepHasa 3alumTa oKpyxatowen cpesbl

Tunosble NPaKTUKO-OPUEeHTUPOBaHHbIE 3a4aHNA:

1.

npw

WNcnonb3ysa Tabnuuy ctaHgapTHbIX TEPMOANHAMUYECKUX BEMUYMH XMMUYECKNX BELLECTB, BbIYUCNUTL TEMNSOBOW
3peKT NN CTaHAAPTHYIO SHTanbNM peakumm (A-H°) peakumm
2Nz + 6H20 () = 4NH; + 302
npu Temnepartype 298 K.

Mcnonb3ysa Tabnuuy cTaHgapTHbIX TEPMOANHAMUYECKNX BENMUYNH XMMNYECKUX BELLECTB, BbIYUCINTL TEMMOBOW
3pdeKT NN CTaHAAPTHYIO aHTanbNMo peakuuu (4-H°) peakumm

2S02+ 02=2803 (n
npv Temnepartype 298 K 1 3anncatb ypaBHEHUS, KOTOPbIE NO3BOMAT paccynTaTh 3Ty BEMUYUHY NpU 500 K.

WNcnonb3ysa Tabnuuy ctaHgapTHbIX TEPMOAMHAMUYECKUX BEMMYMH XUMUYECKMX BELLECTB, BbIYUCNIUTL CTaHAAPTHYIO
aHTponuio (4 ,S?%, peakuuu:

CO + 3H2 = CHa + H()
TemnepaTtype 298 K v 3anucaTb ypaBHEHUSA, KOTOPbIE NO3BOSIAT paccumTaTb 3Ty BENUYnHy npu temnepartype 450

0 y
Mo MHTerpansHOMy ypaBHEHUIO U306apbl paccunTaTh KOHCTaHTy paBHoBecusi (K ) HekoTopoi peakuum npu

3agaHHou Temnepartype 500 K, ecnv n3sectHo, 4to npu Temnepatype 470 K KoHCTaHTa paBHOBECUS 3TOW peakumm
paBHa BenunyuHe 0,0158, a npu Temnepatype 530 K paBHa 0,282.
Mcnonb3ysa Tabnuuy cTaHgapTHbIX TEPMOANHAMUYECKNX BEMMYNH XMMUYECKNX BELLECTB, BbIYUCIINTL CTAHO4APTHYIO
3HTpONMIO peakumn (4-S°),
C2Hs = CoHa + H-
npv Temnepatype 600 K.
Mcnonb3ysa Tabnuuy ctaHgapTHbIX TEPMOANHAMUYECKNX BEMMYNH XUMNYECKUX BELLECTB , BbIYMCIUTL CTAHAAPTHYHO
aHepruio MMB6ca peakuun (4:G?),
CO2+ H2=CO + H.0O )
npv Temnepatype 298 K.
Mcnonb3ysa Tabnuuy cTaHgapTHbIX TEPMOANHAMUYECKNX BEMMYNH XUMNYECKUX BELLECTB , BbIYMCIUTL CTAHAAPTHYHO
aHepruio MMB6ca peakuun (4:G?),
2H> + CO = CH30H|r)
npv Temnepatype 298 K.
Mcnonb3ysa Tabnuuy cTaHgapTHbIX TEPMOANHAMUYECKNX BENMUYNH XMMNYECKUX BELLECTB, BbIYUCIINTL KOHCTaHTY
paBHoBecus peakumn (K°),
2H> + CO = CH30H|r)
npv Temnepatype 298 K.

0 .
Mo MHTEerpanbHOMy ypaBHEeHUIO M306apbl paccynTaTb KOHCTAHTY paBHOBeCUsA (K ) HEKOTOpOou peakuuun npu

3agaHHou Temnepatype 630 K, ecnv n3sectHo, 4to npu Temnepatype 600 K KoHCTaHTa paBHOBECUSA 3TOW peakumm
paBHa BenuuuHe 8,94, a npu Temnepatype 660 K paBHa 54,87.

0 y
10. Mo MHTerpanbHOMY YpaBHEHMIO n306apbl paccumMTaTh KOHCTaHTy paBHosecus (K ) HekoTopoi peakumm npu

11.

12.

13.

14.

15.

16.

3agaHHon Temnepartype 540 K, ecnu n3secTtHo, 4Tto npu Temnepatype 510 K koHCTaHTa paBHOBeCUs 3TON
peakummn paBHa BenuyunHe 0,121, a npu Temnepatype 570 K pasHa 1,427.
Haenexune BogsiHoro napa npu 316 K pasHo 60.1 mm.pT.cT. CumTas cpefHiow TENNOTY ucnapeHns B nHTepsane 313
— 323 K nocTtosiHHom 1 paBHon 2400 [x/r, HanTh gaBneHne BogsaHoro napa npu 320 K.

MocuutaTe Maccy rnuueprHa, 4o6aBneHHOro K 1 Kr BoApl, YTOObLI NOHM3UTL e€ TemnepaTypy 3amep3aHns Ha 3
rpagyca.

Hartn gaBneHune napos Bogbl Hag pacteopom 30 r caxapa (rntoko3bl CeH12011) B 200 r H20 npu 100 °C. Mpu kakon
TemnepaType 3aKunuT pacTBop?

BogHblIii pacTBOp HEKOTOPOro HeneTy4ero Belllectea 3amep3aeT npu —1 °C. PacTBop HaxoauTcs B OTKPbITOM
cTakaHe npu HopmarnbHOM aTmocdepHoM aaeneHun. MNpu kakol TemnepaType oH 6yaeT kuneTb? Kakoe gasneHue
napa 6ygeT Hag HAM Npu TemnepaTtype KuneHus?

Haiit MonekynsipHyto Maccy pacTBOPEHHOIO BELLECTBAa, €CNW BOAHbIV pacTBop 1 T BelecTBa B 50 M Bogb!
3amep3aeT npu temnepaTtype —0,015 °C.

OnpenenuTb MOMSIPHYIO Maccy 4acTuL, B BUAE KOTOPbIX HAXoAUTCA Mo B pacTBope HUTpobeH3orna, ecnmn 3BeCTHO,
yTo pacteop 0,1482 r noga B 22,4051 r HUTPoGEeH3ona 3amep3aeT npu 5,39 °C. YncTbin HUTpobEH30N 3amep3aeT



npu 5,82 °C. Kpnockonunyeckas koHcTaHTa HuTpobeHsona — 8,1 K-kr/moneb.

17. [Onsa pacteopa 0,8 r 6enka B 150 mn Boabl B ocMomeTpe obHapyxeHo npu 25 °C noBbILLEHVe YPOBHS pacTBopa Ha
248 mMm. Bolumcnnte monekynspHyto maccy benka.

18. Mo guarpamme (CM. pUCYHOK) onpegenuTb a) TemnepaTypy, Npy KOTOPOKW Npu 3aA4aHHOM BHELUHEM AaBAeHUN
(P=101,3lMa) Ha4yHeTCca KnneHue Xnakoro pacTeopa, cogepxatlero no 100r Kaxxgoro M3 KOMMNOHEHTOB; 6) cocTas

nepBoOro ny3blpbka napa; B) TeMmnepartypy, npu KaKoWn ucyesHeT NocneaHas Kanms XXMAKOCTH; F) cocTaB nocriegHemn
Kanmin XXngkocTu. (Ha aonarpamMmmMme CoCtaB CMeCHK BblpaXeH B MOJIbHbIX A0NAX nponaHona.)
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nc: Ync
PucyHok. Inarpamma coctosiHusa cuctemsl CzHsO - H20 (P=101,3MMa)

19. Mo gnarpamme (CM. pUCYHOK) onpeaenvTb, o6pasytoT N BoJa U a3oTHas KUCMOTa a3eoTporHYo cMeck. Ecnn
o6pasytoT, To onpeAenuTb COCTaB a3eoTpona U ero TemnepaTypy KUNeHus.

t, B P=1arm=const

120 - er i ]
s ’J{ \\
Tlllo )l-/-— —t i — l‘
105 i N -
106 i I,
HHER
I
[
I

- I
0O 10 20 30 40 S0 &0 7O 80 9O 100

HyO ¥1 HN O,
Mon. gonm HNOs, %40
PucyHok. Inarpamma coctosiiusa cuctemol HNOs - H20
20. Mo gnarpamme (CM. pUCYHOK) onpeaennTb: Kako KOMIOHEHT MOXET OblTb METOAOM NEePEroHKN BbiOeneH 13
cuctemsl, coctoswen ns 630 r HNOs n 180r H207?

t, t's: P=1aru=const
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PucyHok. narpamma coctosiiug cuctemol HNOs - H20

21. Ha pucyHke npefacTasneHa guarpamma CoCTOsiHUSi CMeck nponaHos - Boga. PaccumTtatb Kakoro KOMMOHEeHTa 1
CKONbKO Hago gobasuTb k cMecn cogepxaiten 20 % MonbH. NponaHorna, YToObl NonyYunacb a3eoTponHas CMecb?



100

98

96

94

£°0C

92

90

88

86 AT IFFSPOTIE FRTEVIU FYVTVTOTTL FEVOPFEVEY FEVUPRIIN VTVRTITI FOVTTVIVTI FEVPVPIOR

Xnc» Yne
PucyHok. Onarpamma coctosiHusa cuctemsl CsHsO - H20 (P=101,3MMa)

22. To gnarpamme (CM. pUCyHOK) onpegenntb 06pasytoT MM KOMMNOHEHTbI CUCTEMbI a3€0TPOMHYO CMeckb. Ecnn
0o6pasytoT, TO oNpeaennTb COCTaB a3eoTpona 1 ero TemnepaTtypy kuneHusa. OnucaTtb cucTemy, KOTOPOR
COOTBETCTBYET OTMEYEHHas Ha auarpamme urypaTmBHasi TOUKa.

[AunarpammMa cocTosiHus cuctembl H20 - HF
npyu HopManbHOM aTMOChEepHOM AaBJEHUU
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PucyHok. Anarpamma coctosiiusa cuctemsl H20 - HF

23. TNo gnarpamme (CM. pUCYHOK) onpeaenuTb: Kako KOMMOHEHT MOXET OblTb METOL0M NEePEroHKN BbIAENEH U3
cuctemsl, coctoswen n3 100 kr Bewectsa A n 100 kr Bewectsa b? (Ha gnarpamme coctaB cMecu BbipaXkeH B
MOJbHbIX AonsiX Bogbl.) OnucaTtb cMcTemy, KOTOPOM COOTBETCTBYET OTMEYEHHAs Ha AnarpaMmmMme ourypaTmBHas

TOYKa.
Ownarpamma coctosiHus cuctemsl H20 - HF
npv HopMarnbHoM aTMocepHOM AABNEHUU
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PucyHok. Anarpamma coctosiius cuctemsl H20 - HF

24. Ha pucyHke npeacTtaBneHa guarpamma COCTOSIHMSA CMecu gumeTtundopmamug - Boga. PaccumTaTtb Yicno cteneHenm
cBoboabl cuctemsl, cogepxaluen 80 % (MonbHbIX) AMMeTUNdopMaMmaa n Haxoasuwlencsa npu temneparype 140 °C.
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PucyHok. Inarpamma coctosiHusa cuctemsl: H20 - aumetundopmamug (P=101,3MMa)

25. BblUMCAUTb MOHHYIO CUNY N CPEAHUIA MOHHBIM KO3DULIMEHT aKTMBHOCTU anekTponuta B pacteope Al2(SO4)s
koHueHTpauuu ¢ = 0,011 monb/am3.

26. Paccuntaitte A’ AN CUNBbHOTO 3MNEKTPONNTA, Cn Npu KoHUeHTpauwmax 0,01 1 0,04 r Monk /n, ero MonspHas
3MEeKTPONpPOBOAHOCTL paBHa 123,7 n 114,5 Cm-cm?-monb .

27. Bblumcnutb abCcontoTHYH CKOPOCTb ABWXEHMA MOHA H, ecniv noaBMXKHOCTbL €ro Npu AaHHbIX YCNoBuaxX pasHa 349,7
Cm-cm?-Monb .

28. KoHcTaHTa amccoumaummn yKCYyCHOM KUCnoTel paBHa 1,76-105. Ona 0,1 mone/am® pacteopa CHsCOOH onpegenute
MOJISIPHYIO 3MEeKTPONPOBOAHOCTb, €CMNN M3BECTHO, YTO ANs 3TOW KUCMAOTbl MOMSIpPHAas 3NeKTponpoBOAHOCTb Mpu
H6eckoHeYHoM passeaeHun pasHa 390,7 CM-CcM2-MOrb.

29. 3[4C uenu, cocTaBneHHON 13 CTaHAAPTHOIrO BOAOPOOHOMO 3feKTpoAa M BOOOPOAHOrO 3neKkTpoda, OnyLweHHOro B
nccnegyembli pacTBoOp KUCMOTbI NpY AaBreHMn Bogopoaa B rasoon gase 1 atm. Onpegenutb pH nccnegyemoro
pacTtsopa.

30. CocTaBbTe ranbBaHN4EeCKMUIN AIEMEHT, B KOTOPOM MAET cneyroLlasl peakuus:

2FeCl3 + SnCl2= 2FeCl2 + SnCla.
Paccuutarite KOHCTaHTy paBHOBECWUSI 3TOW peakuun, UCNONb3ysi CApaBOYHble [OaHHble O CTaHAAPTHbIX
3NEeKTPOAHbIX NOTEHLManax.

31. lNpeHebperad aMddy3noOHHbIM NOTEHUMANOM, caenante BbiBOg O TOM, Y Kakoro M3 cnegyroLmx AByX 3feMeHTOB,
paboTatoLwmx Nnpyu oguHakoBon TemnepaType, 3[0C GonbLue

[-bii anemeHT: Cu | CuSO4|| CuSO4| Cu Il-ort anemeHT: Zn | ZnSO4|| ZnSO4| Zn
a=0,1 a=1,0 a=0,01 a=0,1
Mpu KaKkMX YCNOBUSIX SNEKTPOAHbIN NOTEHLMAN BOAOPOAHOIO 3reKTpoAa YCNIOBHO NPUHUMAETCS pPaBHbLIM HYJHO.
MN306pasnte cxemy BOAOPOAHOrO 3aNeKTpoaa. ANeKTPOaHbIN NoTeHUmMan HopMarnbHOro BoOAOPOAHOro anektpoda npu T =
298 K cuutatot paBHbimM 0. Yemy paBeH noteHuman BogopogHoro anektpogda npu T = 310 K.

32. Onpe,qenme HanpasrieHne npoueccoB B TAKNX CUCTeMax (aKTI/lBHOCTb KOMMOHEHTOB d; = 1):

a) KMnO4 , KaMnOg4, KCI , Clz;
6) KMnO4 , MnCl2 , HCI, Clz;
B) Fe*3, Fe*2, NOs~, NO2;

r) Cr207%~, Cr*3, CI-, Cla.

33. PasnoxeHue BellecTBa NPOUCXOAMT MO YpaBHEHMIO peakLy NepBoro NopsiaKa ¢ KOHCTaHToM ckopocTn k=0,3 MuH".
PaccunTaTtb BpeMmsi, B TEHYEHNM KOTOPOIO KOHLIEHTpaLus BewecTBa A yMeHbLUUTCS B 3 pasa.

34. Xumunyecknii npouecc: A — B+C npoTekaeT peakuus BTOPOro nopsgka ¢ KoHctaHton ckopoctu k=0,3 n/(Monb-MuH).
HauanbHas koHueHTpauus BewecTtea A 0,5 monb/n. OnpegenuTb KOHUEHTpauuio Belectea A dyepes 10 MuH.

35. UccnepoBaHa kMHeTuka peakumm A—B+C. QkcneprMeHTanbHble AaHHble NpeAcTaBneHbl B BUAE CrieayoLwmx
rpadunKoB:
C InC 1/C 1/¢?

Bpems, T Bpems, T Bpems, T Bpems, T

3anucaTtb KUHETUYECKOE ypaBHEHME AaHHOW peakunn B AnddpepeHumansHOM 1 nHTerpansHon dopme. Ykasatb
pa3mMepHOCTb BEMNYMH.
36. N3BecTHbI KOHCTaHTLI ckopocTy peakumm npun T1=550 K n T2=570 K k1=3,5 muH™"' 1 k2=14,6 mun™". Onpegenuts
KOHCTaHTy ckopocTu npu TemnepaTtype T= 500 K.

37. OHeprusa aktmBaumu npsamon peakumm (100 kx/monb), nposognmon npu 300 K, B npucyTcTBMM KaTanusatopa



38.

39.

40.

41.

42.

43.

44.

45.

yMeHbLmunack Ha 10%. Bo ckonbko pas naMeHUTCs CKOPOCTb peakumum?

PasnoxeHne BellecTBa NPOMCXoauT MO YpaBHEHMIO peaKkLymn NepBoro nopsiaka ¢ KoHcTaHTon ckopoctut k=0,4 4.
Paccuutath nepuog nonynpeBpalleHnst BelecTsa A.

Xumuyeckuii npouecc: A — B+C npoTekaeT peakuns BTOPOro nopsaka ¢ KoOHcTaHToun ckopoctu k=0,43 n/(Monb-MuH).
HavanbHas koHueHTpaums Bewectea A 0,5 monb/n. Onpegenntb KOHLEHTpaumto BellecTsa A vepes 1,5 yaca.

WccnepoBaHa knHeTuka peakumm A — B+C. QkcnepumeHTanbHble faHHble NPeACTaBreHbl B BUAE CNEAYOLNX
rpadnKoB:

| N =

Bpems, Bpems, Bpems, Bpems,

3anucaTtb KMHeTUYeCcKoe ypaBHeHNe AaHHON peakuun B AnddepeHLmansHOM U MHTerpanbHon goopme. Ykasatb
pa3MepPHOCTb BESMNYNH.

N3BECTHBLI KOHCTaHTLI CKOPOCTU peakumn npu T1=450 K n T2=470 K k1=2,1 muH™" 1 k2=10,6 mun™". Onpeaenuts
KOHCTaHTy CkopocTu npu Temnepatype T= 400 K.

KoHcTaHThLI CkOpoCTH HEkoTOopoK peakuumn npu 273 u 373 K paBHbl, COOTBETCTBEHHO, 3,4 1 27,6. Hantn aHavyeHne
KOHCTaHTbI CKOPOCTM 3TON peakuun npu 298 K.

Ha pUCyHKe V|306pa>KeHa 3aBUCMMOCTb KOHCTaHTbl CKOPOCTU peakuun OoT TeMmnepartypbl. OI'Ipe,EI,eJ'IVITb QHEepru
aKkTuBauun aHHon peakunn.

Ink
17,15

515

0zs 1T, KL

0,002 0

PucyHok

PagnoakTuBHbIM pacnag aTOMOB ONMCLIBAETCH KUHETUYECKMM YpaBHeHeM 1-oro nopsaka. Mepuoa nonypacnaga
TpuTUa — okono 12 net. PaccuutarTte Bpems, Heobxogmmoe ans pacnaga 90 % tputus, 99 % TpuTtus. CKOnbKo
TpuTus pacnagetcs Yepes3 120 net?

Mpu noBbIWeHn TemnepaTypsbl Ha 30 rpagycoB CKOPOCTb peakummn Belpocna B 8 pas. PaccuuTaTtb aHepruio
akTnsauun peakuuun npu 300 K.
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