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HHG}OpMaIIHOHHOTO -

o0ecredeH sl TUCITUITIHHBI




1 Ilean ocBOeHMSI AUCHHUILJINHDBI

HCHBIO OCBOCHUA TUCIUIIIINHBI «DU3nYeCKas XUMUS SIBIISICTCH:

JOCTHMIXKCHUC BO3MOXXHOCTH OIIMCBhIBATH BpeMCHHOﬁ X0 XHMHYCCKHUX (1)I/ISI/IKO'
XUMHUYCCKUX ITPOLECCOB HAa OCHOBC HMCXOJHBIX CBOMCTB CHCTEM H BCIICCTB HUX COCTAaBJIAIO-
OInX, a TaAK¥XKC KOHEYHBIN PE3YIbTAT COOTBETCTBYIOIHMX IIPOLCCCOB.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl OATOTOBKH
O0akajaBpa

JMucrtuminia «@u3ndeckasi XMHMHUsS» BXOIUT B BApHATUBHYIO 4acTh O10ka 1 oOpa3zoBa-
TEJIBbHON NPOrPAMMBL.

Jist m3ydeHus AUCHUIUIHHBL «Du3ndecKas XUMUS» HEOOXOTUMBI 3HAHUS (YMCHHS,
BJIaJIeHUs), CHOPMUPOBAHHBIC B PE3y/lbTaTe€ M3YyUEHUS TAKUX AUCUUIUIMH Kak: «Du3ukan,
«XuMusy, «MaTeMaTHKa.

3HaHUA YMEHHS U HaBBIKH, MOJTYYCHHbIE IPU U3YyYCHUH JaHHOW NUCUMUIUIMHBI, OymyT
HEOOXOAUMBI TIPU MU3YUYCHUH TUCHUIUIUHBL. «MartepuanoBenenue», «OCHOBBI METaLTypruye-
CKOro IpOU3BOACTBaY», «Mertamnyprudeckas TEIUIOTEXHUKa», «DU3nyeckas XUMuUsi MUpome-
TAJUTYPraYeCKUX Mpo1eccoB» u Hanrcanuu BKP.

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMbIe Pe3yJIbTAThI 00y4eHHUs

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL «Duszndeckass XUMHMSI» O6y‘lﬂIOIlIPIﬁCH JOJIDKCH o0ua-
AaTh CICAYIOIMMMU KOMIICTCHIUAMMU:

CTpyKTYpHBIN JIEMEHT

YpoBeHb OCBOCHUSI KOMITETEHLIUN
KOMIIETEHIIUHU

OIIK-4 - rOTOBHOCTBHIO COYETATH TEOPHIO U MPAKTHKY /ISl PelleHUs] HHKEHePHbIX

3aga4

3HaThb OCHOBHBIC ITOHATHUSA U 3aKOHBI (1)I/ISI/IIICCKOI71 XUMHHN

YMeTn: OMpEaACIIATbL TCPMOJMHAMUYCCKUE XAPAKTCPUCTUKN XUMHUYCCKUX
peaxkuuii

BJ'IaI[eTBZ MCTOdaMM NPCACKa3zaHus IMPOTCKAHUA BO3MOXHBIX XUMUYCCKUX
peakuuii

IIK-2 - cnocodHOCTHIO BblﬁlflpaTb METOAbI HCCJICIOBAHUA, IIJIAHUPOBATD U IPOBOAUTH
HGOﬁXO}]I/IMLIe IKCIICPUMEHTDI, HHTCPIPETUPOBATDL PE3YJbTATHI M 1€J1aTh BHIBOAbI

3HaTh OCHOBHBIE TTapaMeTPhl MPOBEACHUS (PU3UKO-XUMUUYECKHX HCCIIe-
JTOBaHUI

YMmers: BBIOpATh MapaMeTphl MPOBEACHUS (PHU3NKO-XUMUIECKUX UCCIIEIO-
BaHUH

BJ'Ia}IeTI)I HaBbIKaMU IMTPOBCACHU (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IX I/ICCJ'IG)IOBaHI/II\/'I




4 CTpyKTYypa U co/iepKaHue QUCUUILITHHBI

OO0mast TpyJI0EMKOCTh JUCHUIUIMHBI cocTaBisieT 4 3aueTHbIX enuuull 144  akan.

4aCoOB, B TOM YHCJIC:

- KoHTakTHas padora — _10,9 akan. wacos:

- ayauTopHas — 8  aKkaj. 4acos;
— BHeaynuTopHas — 2,9  akaj. 4acos
— camocTosTeNbHas padora — 1244 aKaJl. 4acoB.

MOJTOTOBKA K dK3aMeHy (KOHTpoJib) — 8,7 akaj. Jaca.
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3UYECKOW XUMHU XH- CKMM Marepua- |0oparopHoii pa- |I1K-2 -
MHUYECKasi TEPMOJMHA- JaMu,  BBIION-|00TH Ne 1 3yB
MHUKa. 3aKOHBI TEPMO- Henue PT'P Nel
JUHAMHKH. «Tepmonuna-
MUYECKHM aHa-
TU3  XHMHYe-
CKHX peaKuuin»
[TogroroBka K
nabopaTopHOI
pabote Nel
Xumnueckoe U dazo-| 2 | 1 2 - |40 Pabota ¢ 6uo0-|Jlaboparopnas  |OIIK-4
BOE paBHOBECHE morpaguue-  |paborta Ne 2, ycr- |- 3yB,
CKMM Marepua- HbId OIIpocC I1K-2 -
mamu  Iloxaro- 3yB
TOBKa K mabo-
paTtopHoil  pa-
6ote Ne2
TepMmoauHaMHUUIeCcKast 2105 - 120 Pabora ¢ 0u0O-|Otuer mo mabo- |OIIK-4
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[ToBepxHocTHBIE siBie-| 2 | 1 24,4 |pabora ¢ Oub-|YcrHsi omnpoc, |OIIK-4
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AynutopHas Lo =
KOHTaKTHasA pa-| = a o
6oTa 3 § 5 ®opma Tekylie- %H E
UJl CaMOCTOSA- | TO KOHTPOJIA
Paszes/ Tema 2| (Baxam. wacax) | 2 4| 0 y P 5 g
> O TCIIbHOM YCIIEBAEMOCTH U | &, 5 &
JUCIUILJINHBI < x| ow| B2 o BN O
S| 85|28 ¢a paboThI MPOMEXYTOHMHOH| § & E
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ckuM Marepua- |« Tepmonunamu- |I1K-2 -
J1aMHu YECKHUM aHAIU3  |3yB
XUMHUYECKHX pe-
aKIHI»
HToro no kypcey 21 4 (421 124,4
HToro mo gucuu- 4 | 4121 124.,4 3K3aMeH
TJIMHE

5 Oopa3oBareibHbIe H HHPOPMAIIHOHHBIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOIMU — 3TO LEJIOCTHAS MOJIENb 00pa30BaTeNIbHOrO Mpoliecca,
CHCTEMHO OIPENeNSIONasi CTPYKTYpy W COJEpKaHUE JAEATEIIbHOCTH O0EHX CTOPOH STOTO
nporiecca (MpernoaaBaresss U CTYJEHTa), UMEIoIas LEeIbl0 JOCTHKEHHUE IUIAHUPYEMBbIX pe-
3y/IbTaTOB C MONPABKOM Ha MHJMBUIYaJbHbIE OCOOEHHOCTH €r0 y4acTHUKOB. TeXHOJIOrnd-
HOCTh y4eOHOro Ipolecca COCTOUT B TOM, YTOOBI CAeNaTh y4eOHbIM MPOLECcC MOJHOCTBIO
YIPaBIISIEMBIM.

OCHOBHBIMU NpU3HAKaMH 00pa30BaTEIbHONW TEXHOJIOIUU B €€ COBPEMEHHOM ITOHMMAaHUM SIB-
JSTFOTCS:
— JleTaJIbHOE ONMcaHue 00pa30BaTeNbHBIX LIETeH;
— TI03TalHOE ONHCaHuE (MPOESKTHUPOBAHUE) CIIOCOOOB JOCTUKEHHS 3a/JaHHBIX PE3yJIbTaTOB-
Lenei;
— UCTOJIb30BaHUE 00PATHOM CBSI3U C LIE€TbI0 KOPPEKTUPOBKU 00Pa30BaTEIBHOTO MPOLIECCa;
— rapaHTHUPOBAaHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;
— BOCIPOM3BOJMMOCTh 00pa30BaTEILHOIO MPOLIecca BHE 3aBUCUMOCTH OT MacTepCTBa IPero-
JlaBaTels;
— ONTUMAJIBHOCTh 3aTPAUYUBAEMBIX PECYPCOB U YCUIIHUM.
Peanuzanusi KOMIETEHTHOCTHOTO MOJXOAa IMPEIyCMaTpPUBAET MHCIOJIb30BaHHE B y4eOHOM
MpOLECCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN B COYETAHUU C BHEAYNIU-
TOpHOU paboTOil ¢ 1eNbI0 POPMUPOBAHUS U Pa3BUTHS NPOQecCHOHATbHBIX HABBIKOB. Tpanu-
IIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCSI HAa OPraHU3aIN0 00pa30BaTeIbHO-
o IpoLecca, MPEANOIaralyo NPsIMYI0 TPAHCISILUIO 3HaHUN OT IPENOAABaTeNs K CTYyAEHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WUTIOCTPATUBHBIX METOAO0B OOydYeHHs).
VYyeOHast NesITeIbHOCTh CTYJACHTAa HOCUT B TaKHX YCJIOBHSX, KaK MPABUIIO, PETIPOIYKTUBHBIN
XapakTep.
®opMblI Y4eOHBIX 3aHATHI C HCI0JIb30BAHNEM TPAAUIMOHHBIX TEXHOJIOTHA:
WNudpopmaninonHast JEeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasa B JUCHUIUIMHAP-
HOM JIOTHKE, OCYIIECTBIISIEMOE TPEUMYIIIECTBEHHO BEpOATbHBIMU CPEACTBAMU (MOHOJIOT Ipe-
MOIaBATEIS).
JlaGopatopHasi paboTa — opranu3zaius yueOHoi paboThl ¢ pealbHbBIMU MaTepHAIbHBIMU U
MH(OPMaLIMOHHBIMU 00BEKTaMH, SKCIIEpUMEHTANIbHASL paboTa ¢ aHaJIOrOBBIMU MOJEISIMU pe-
IBHBIX 0OOBEKTOB.




6 Y4eOHO-MeTOqMYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4YaoImXxcst

Ilepeuens nabopamopnvix pabom

1. Omnpenenenue MHTErpaIbHOM TEIUIOTHI PACTBOPEHUS COJIN
2. Tperuii KOMIOHEHT JBYXCIIOMHOM KUIKOCTH

JAOMAIHIHEE PACYETHO-I'PA®HYECKOE 34/IAHHE Nol
«Tepmoounamuueckuii aHanu3 XumMu4eckKux peaxyuin

HUccaenosanme 1

JInst peakiiuuy BBINIOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHUMOCTH OT TEMIIEpaTypbl BEJIMYMHBI TEIIOBOro 3¢ddexra
AH®:= f(T) u usmenenus sutponuu AS°: = f(T).
1.2.Beruncnuts BenmuuuHbl ACp, aAH®r | AS®;, aG°: n InK, npu Heckonbkux TeMneparypax,
3HAYEHUs1 KOTOPBIX 3a/1al0TCsl TEMIIEPATypHBbIM HHTEPBAJIOM M Iarom temmneparyp. Ilomayden-
HbIE 3HAYCHUS UCTIIOIB3YIOTCS MPH MOCTpoeHUM rpadukoB B koopanHatax aCp— T; AH: —T;
AS% —T; AG° — T u InK, — 1/T.
1.3.IToas3ysce rpadpuxom InK, — 1/T , BeiBecTu npubnuxenHoe ypasuenue Buaa InK, = A/T
+ B, rme A, B — nocrossHHEIE.

HccaenoBanue 2

2.1. Ucnonb3ys npaBmiio (a3 ['mbOca, 1 paccMaTpruBacMON CUCTEMBI OIIPEICTUTh KOJTMYe-
cTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCJIO CTETIeHEeH CBOOOIbI.

2.2. OnpenenuTh BO3MOXHOE HAIpaBJIE€HUE NMPOTEKAHUSI UCCIIEyeMON peakllMi U paBHOBEC-
HBI cocTaB ra3oBoil ¢asel npu gasinenuu (klla) u remneparype (K). Ilpu pemenun 3anayu
UCIIOJIb30BaTh BBIBEJCHHOE B HccienoBaHuu 1 smmupuueckoe ypaBHeHue InK,=A/T+B wu
JTaHHbIE 00 MCXOJTHOM COCTaBe ra3oBoil (a3sl

2.3. YCTaHOBUTH HampaBJICHUE CMEIICHHUS COCTOSHHS PaBHOBECHS PacCMAaTPHBAEMOU CHCTe-
MBI TIPH:

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Ilpumepnolii nepeuens 60npocog 01 yCMHO20 Onpoca:

OcHOBHBIE IOHATHS TEPMOANHAMUKH.

I[TepBbIii 3akoH TepMonuHaMUKH. [IoHsATHE O TermIOBOM 3 deKTe, TenI0Th 00pa3oBaHUs, Io-
peHusi, pacTBOpeHUs, (pa3oBbIX NpeBpaiieHuil. 3akoH ['ecca. Pacuets o 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0BOH 3 dexT.

3akon Kupxroda. Pacuets! TernoBsix 3¢ dextoB no 3akony Kupxroda.

BTopoii 3ak0H TEpMOAVHAMUKH.

TepMoanHaMuyeckue QyHKIMH, XUMUYECKUN MOTEHIMAN, OOIINE YCIOBHS PaBHOBECHS CH-
creM. DHeprust [ m06ca u sHeprus I'enbMronblia Kak KpUTEPHH, ONPEIEIISIONIIe HallpaBIeHne
U TIpEeJIeIT IPOTEKAHUS MTPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o ¢pa3oBOM paBHOBECHH, OCHOBHBIE ompeneieHus (azoBoro paBHoBecus. [IpaBuio
¢a3 ['nb6ca, ero npuMeHeHue.

®a30B0€ paBHOBECUE B OJJHOKOMIIOHEHTHBIX cUcTeMax. ¥YpaBHeHue Knaysnyca-Knanelipona,
pacueTsl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYCiI0BUSI XUMHUYECKOTO PABHOBECHsA. 3aKOH JAEHCTBYIOUIMX Macc (TepMOAMHAMUYECKUN).
KoHcTanTa XuMH4ecKoro paBHOBECHSI.



Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX.

BinsiHue remneparypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpasneHue peaknuii B 3aKpbITBIX CUCTEMAX. Y PAaBHEHHE MU30TEPMbl XMMUYECKON PEAKLUU
Baut-T'odda, ee mpakTuueckue NpuaokKeHUs. YpaBHEHUE W300apbI-U30XOpbl peakuuu. Me-
TOJIbI pacyeTa KOHCTAHTbI PABHOBECHSI.

[IpaBuno Jle-lllarenbe, ero nmpakTuyeckoe NpUMEHEHHUE. BirsiHue naBieHus HA MOJO0XKEHUE
paBHOBECHS.

Onpenenenne nmoHATUs “pactBop”’. CriocoObl BRIPAKEHUS COCTaBa PACTBOPOB.

Bnusiaue pa3nuyHbIx (akTOpOB HA PaCTBOPUMOCTb.

Monenu pacTBOpOB: HJleabHbIE (COBEPIICHHbBIE) 1 OECKOHEYHO pa30aBICHHBIE PACTBOPHI, UX
OTJIMYME OT pEaJIbHBIX PACTBOPOB.

3akonsl Payns u ['enpu. [lapruanbHble MOISIpHBIE BETUYUHBL, UX ONPECICHUE.

CBoiicTBa pa30aBIeHHBIX PACTBOPOB HE AJIEKTPOIMTOB. JaBieHue mapa HajJ pacTBOPOM, TEM-
nepaTtypa KAIEeHHs U 3aMep3aHusl.

OcHOBHbIE IOHATHS XUMHUYECKON KUHETHKU.

CrniocoObl ompesenenus CKOpocTH peakiuu. dopManbHas KUHETHKA TOMOTCHHBIX PEaKIuil.
3aKoH JACHCTBYIOIINX MaccC.

[lopsiaku peakuuii U UX MOJEKYJISIPHOCTb.

Peakuuu nepBoro, BToporo 1 n-ro nopsiaKoB.

Kunernueckue ypaBHEHUs 1J1s pEaKLUM pa3IMUHbIX OPSIAKOB.

Ilepuon nomynpeBpanieHusl.

KoHcTaHTa cCKOpOCTH peakiuy, €€ CBOMCTBA, pa3MEPHOCTU U ONPEEICHUS.

MeTto/1bl OnIpeieNeHNs OPSAIKA PEAKIUH.

[ToBepXHOCTHOE HATAKEHUE, METOJIbI €70 U3MEPEHHUS.

AncopO1ysi, OCHOBHBIE TTOJIOKEHUS M YPAaBHEHHUS a/ICOPOIIHH.

VYpauenue ['m60ca.

VYpauenue Opeitnamxa. YpaBHenue JIeHrmropa.

3aBUCUMOCTbH aJICOPOLIUHU OT TEMIEPATYpHI.

7 OneHo4YHbIe CPEACTBA AJIsl IPOBEACHHUS NPOMEKYTOYHON aTTeCTALINH

a) Ilnannpyembie pe3yabTaThl 00y4eHUsI H OLCHOYHBIE CPEACTBA [JIsl IPOBEACHUS NPO-
MEKYTOYHOM aTTeCTAluM:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIINMN

[Inanupyemsle pe-

OneHoyHbIE CPECTBA
3yJIbTaThl 00y4YeHHUs

OIIK-4 - TroTOBHOCTBHIO COYETATH TEOPHIO M MPAKTHUKY /ISl pellleHUs] HHAKEHEPHbIX 3a-
aay

3HaTb OCHOBHBIC TIOHATHA HpI/IMepHBIC BOIIPOCHI AJId 3K3aMCHaA:
N 3aKOHBI (1)1/131/17-16- OCHOBHBIC TTOHSTHSA TEPMOIANHAMUKH.

CKOU XUMUH

IlepBblif 3akoH TepMonuHamukH. [loHATHE O TemIOBOM
a¢dekTe, TErIOTH 00pa3oBaHusl, TOPEHUSI, pACTBOPEHUS,
¢a3oBbIx npeBpanieHuil. 3akoH ['ecca. Pacyers! mo 3ako-
Hy ['ecca.

Bnusinue Temneparypsl Ha TEIUIOBOM 3 eKT.

3akoH Kupxroga. Pacuers TennoBbix 3¢ (dekToB mno 3a-
koHy Kupxroga.

BTopoii 3ak0H TepMOIMHAMUKH.

TepmoaunamMuyeckue (yHKIMHA, XUMHYECKUN TOTEHIIM-
a1, oOIMe yCIOBUsI paBHOBECHs cucTeM. JHeprus [ m6o-




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeacTBa

ca u sHeprus ['enpMronpna Kak KpUTEpUH, ONPENEIISIO-
LI1€ HalpaBJICHUE U MPEIesl MPOTEKaHHs IPOLECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonatue o ¢pa3zoBOM paBHOBECHH, OCHOBHBIE ONpEeie-
Hus ¢dazoBoro paBHoBecus. IIpaBmno ¢a3z I'mbG6ca, ero
IIPUMEHEHHUE.

da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Vpasuenue Kiaysuyca-Kianeiipona, pac4yeTsl OCHOBAH-
HBIE HAa ’TOM ypaBHEHHUE.

VYcnoBus XMMHUYECKOIO paBHOBECHUS. 3aKOH JIEHCTBYIO-
mux Macce (TepmoauHamudeckuit). Koncranra xumunue-
CKOT'O paBHOBECHSI.

Bunel koHCTaHT paBHOBecHs. PaBHOBECHS B reTeporeH-
HBIX CUCTEMAX.

Bnusinue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HamnpasiieHne peakuuil B 3aKpbITBIX CHUCTEMax. Y paBHe-
HUE W30TEPMBl XuUMHUYecKol peakiun Bant-T'odda, ee
[IPAaKTUYECKHE MPWIOXKEHUS. YpaBHEHHE M300aphl-
M30X0pBl peakuuu. Metoabl pacuera KOHCTAHThI paBHO-
BECHSL.

[IpaBuno Jle-lllarenbe, ero npakTH4ECKOE MPUMEHEHHE.
BnusiHue naBiieHus Ha MOJOXKEHUE PaBHOBECHS.
Onpenenenne nousaTus “pacteop’”’. CriocoObl BbIpaKEHUSI
COCTaBa PacTBOPOB.

Bnusinue pa3nnyHbIx paKkTOpoB Ha paCTBOPUMOCTb.
Mogenu pacTBOpOB: UjealbHble (COBEpIIEHHBIE) U Oec-
KOHEYHO pa30aBJICHHbIE PAaCTBOPbI, UX OTJIMYUE OT pe-
aJIbHBIX PaCTBOPOB.

3axonbl Payns u ['enpu. [lapuuanbHble MosipHBIE BETU-
YMHBI, UX ONPECIICHUE.

CpoiicTBa pa30aBiIEHHBIX PACTBOPOB HE DJIEKTPOJIUTOB.
JlaBiieHne napa Haj pacTBOPOM, TEMIIEpaTypa KUIIEHUS U
3aMep3aHusl.

VYMmers:

OTpeeNsATh TEPMO-
JUHAMUYECKHE Xa-
PaKTEPUCTUKH XU-
MHUYECKUX PeaKIni

3aia4u ISl CAMOCTOSATEIBHOTO PEIICHHUS:

1.JIBa rpammMa Bo3/1yxa n300apHO HarpeBaroT OT HYJIS J10
onHoro rpanyca Llenscust mpu gaBinennn 1 atmocdepa.
notHocTh Bo3ayxa npu 0°C cocrasmser 0,00129 r/em®.
Haiigure paboty paciupenus.

2. Yemy paBHO W3MEHEHHE PHTPOINH MpH nepexojie 1
MOJIS 230Ta U3 COCTOSIHUSI, COOTBETCTBYIOIIETO HOP-
MaJIbHBIM YCJIOBHSIM, B COCTOSTHHE, COOTBETCTBYIOLIIEE
CTaHJapTHBIM ycioBusiM, eciu Cp = 7/2 R. Oxapakrepu-
3yiiTe criocoObl epeaayy B3aUMHOTO BIIMSHUS aTOMOB B
OpPraHMYECKUX MOJIEKYJax.

3. B rasoBoii cMmecH, cocrosmei u3 CO, H2O, Ho u CO2
IJie KaKJI0ro ra3a ObLIo B34TO MO OJJHOMY MOJIIO, IPOTEKa-

er peakis o IS Uyicrno moreii

COz2 B cocTtosgHuM paBHoBecus pasHo 0,16. Haiitu koH-




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeacTBa

CTaHTY PaBHOBECHS PEaKIIHH.

4. Ilpu cunrte3e aMMuaka nporekaer peakuusi: 3Hor) +
Nory = 2NH3(p. IIpu 298 K mis oot peakuuu Kp =6 ¢
10%, a & I_gge\ngl): - 46,1 xJx/M0oab. OLIEHUTH TEMIIC-
parypy, pu KOTOPO KOHCTaHTa PaBHOBECHS PEaKIIUU

Oynet paBHa 1, moyaras 4To TEeI10BOM 3G (HEeKT MpaKkTH-
YECKHU HE 3aBUCHUT OT TEMIIEPATYPHI.

Braners:

MEeTOAaMH IpeJicKa-
3aHUS TPOTEKAHUS
BO3MOKHBIX XUMHU-
YECKUX peaKinil

3amanue Ha penieHne 3aaa4d u3 npodheccuoHaIbHOM 00-
nacTy (JoMallHee HHANBUAYaJIbHOE 3a/1aHHE)
Hccaenoanue 1

J1j1s peakiiuu BBIIOJIHUTE CIIEAYIOIEe:
1.1.CoctaBuTh ypaBHEHHME 3aBUCHUMOCTH OT TEMIIEpATy-
pbl BenuuuHbl Teriooro g dexra aAH®: = f(T) u u3me-
Henus suTponuu AS°: = f(T).
1.2.Boranciute BenmuauHbl ACp, AH: | AS°r, AG°; m InK,
IIPU HECKOJIBKUX TEMIIepaTypax, 3Ha4eHUsI KOTOPBIX 3a-
JAIOTCSl TEeMIEepaTypHbIM MHTEPBAJIOM U IIarOM TEMIIe-
paryp. IlomydeHHbIe 3HaU€HHS HCIOJB3YIOTCS TPHU IO-
ctpoenuu rpadukoB B koopauHatax aACp— T; aH®: — T;
AS°:—T; aAG° — T u InK, — 1/T.
1.3.ITonb3ysice rpadukom InKp — 1/T , BeiBecTr mpudim-
xeHHoe ypaBHenue Buaa InK, = A/T + B, rne A, B —
MOCTOSIHHBIE.
HccnenoBanue 2
2.1. Ucnonw3ys npasmio ¢a3 ['mb6ca, A paccMarpuba-
€MOH CHCTEMBI ONpEeIeNUTh KOJUecTBa (a3, He3aBHCH-
MBIX KOMITOHEHTOB W YHCIIO CTETICHEH CBOOO/IBI.
2.2. OnpenenuTs BO3MOXKHOE HalpaBlIeHUE MPOTEKaHUs
HCCIIEIyEMOW PEAKIMM U PAaBHOBECHBIN COCTAaB ra30BOMU
¢a3el npu naenenuu (klla) u Temneparype (K). Ipu pe-
IICHUU 3a/1a4M UCIIOJBb30BaTh BBIBEIEHHOE B HCCIIEIOBA-
Huu 1 smnupudeckoe ypasHenue InK,=A/T+B u nanusle
00 MCXO/HOM COCTaBe Ta30BOM (a3l
2.3. YCTaHOBUTh HANpaBIEHUE CMELIEHHUS COCTOSHUS
PaBHOBECHSI pacCMaTPUBAEMON CHCTEMBI TIPH:
a) yBEJTMUYEHUH JIaBJIeHUs (IOCTOSIHHAS TEMIIepaTypa);
0) yBeJIMYEHUH TEMIIEPATyphl (IIOCTOSHHOE JIaBJICHHE).

IIK-2 - cnoco0HOCTHIO BLIOMPATH METOAbI HCCIeI0BAHNSA, IVIAHUPOBATH H MPOBOIUTH
He00X0MMbIe IKCIIEPHUMEHTbI, HHTEPIPETHPOBATDH Pe3yJIbTAThI M 1eJIATh BbIBO/bI

3HaTh

OCHOBHBEIC napaMeT-
pBI IpoBeieHus Qu-
3UKO-XUMHNUYCCKHUX
HCCIICIOBaHU M

[IpumepHbIe BOPOCHI ISl SK3aMeHa:

OcCHOBHBIE IOHATHSA XUMUYECKON KHHETHKU.

CrniocoOsbl onpeienieHnst CKopocTu peakiuu. GopManbHast
KMHETHKA TOMOTEHHBIX peakuuid. 3aKOH JEHCTBYIOLIUX
Macc.

Ilopsanku peakuuii 1 UX MOJEKYJISIPHOCTD.

Peakuuu nepBoro, BToporo 1 n-ro NopsiaAKoB.
Kunernueckue ypaBHEHUS A PEAKLUI Pa3IMYHBIX TO-
PSAIKOB.




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeacTBa

[lepuon moxynpeBpaiieHus.

Koncranra ckopoctu peakiuu, €e CBOMCTBa, pa3MepHO-
CTH U ONPE/ICIICHUS.

MeTo/b1 Onpe/IeIIeH s TTOPSIKA PEAKIIHH.
[ToBepXHOCTHOE HATSKEHUE, METO/IbI €TO U3MEPEHUSI.
AJicopOLusi, OCHOBHBIC TOJIO)KEHHUSI M YpPaBHEHHS ajl-
copOIuu.

VYpasuenne ['m606ca.

VYpasnenue Opeitnainxa. YpapHenue JIenrmropa.
3aBHCHMOCTB aJICOPOLIMU OT TEMIIEPATYPHI.

VYMeTs

BBIOpATh MapamMeTphl
npoBeneHus  pusn-
KO-XMMHYECKUX HC-
CJIEI0BaHUN

3amauu sl CaMOCTOSATEIBHOTO PEIICHUS:

1. B 1am® (1 1) BomHOTO pacTBOopa 6poMuaa HATPHS CO-
nepxutcs 0,3219 kr conu. [1moTHOCTH pacTBOpa paBHA
1238,2 kr/m°. BeIpasuTh KOHIIEHTPAILHIO PACTBOPA MO-
JISIPHOCTHIO, MOJISIBHOCTBIO, MOJISIPHBIX JIOJIIX M MacCo-
BBIX [TPOLIEHTAX.

2. Cxombko mporierToB riaumepuna (C3HgOs) HyxHO pac-
TBOPHUTH B BOJIE, UTOOBI AaBJICHHUE BOJTHOTO T1apa ObLIO
Ha 1 % HuXKe TaBIeHHS HACBHIIIEHHOTO Mapa BOJIBI.

3. OnpenenuTh OTHOCUTENILHOE TOHMKECHUE JIaBICHUS
napa Haja BoaHbIM 10%-nubIM pacTBOpoM H3POy4,

4. YucTslii kaamuii 3atBepaesaet mpu 321 °C, a 10%-
HBII pacTBOp BUCMyTa B Kaamuu — 1ipu 312 °C. Omnperne-
JUTH TEIUIOTY IJIaBJIECHUS KaIMUS.

5.JlekaiHbIi TEeMIiepaTypHbIi K03 HUIIMEHT CKOpoCcTH
peakuuu paseH 3. Bo ckonbko pa3 Bo3pacTeT CKOPOCTb
9TOW peaKUUH MPHU MOBBIMIEHUH TeMneparypsl oT 30 1o
100°C?

6.0npenenuTb OeKaaHbIi KOAQPHUIUEHT CKOPOCTH peak-
uuu ¢ sHeprueit aktuBanuu 60 xJ[/Monb pu HaYaNIb-
HBIX 3HaueHusx Temmeparypsl 20 °C, 1400 °C (8 ropue
nomeHHoit meun) u 1650 °C (B cramemnaBHIBHOM KOH-
BEpTEpE).

Bnanets

HaBBIKAMHU TIPOBEJIC-
HUS buzuko-
XUMHUYECKHX HCCIIe-
JoBaHUU

3ajaHue Ha pelleHue 3ajad u3 npodeccuoHaabHOM 00-
1acTU

Haiinnre n3menenne s3HTpONNN IPU NPOTEKAHUM PEaK-
1y ipu Temmeparype 877 °C

CH4 + 2CO =3C(rp) + 2H20
€CJIM IS YYaCTHUKOB PEAKIUU U3BECTHBI CIEAYIOIINE
TEPMOJIMHAMUYECKUE TAHHBIE:

Berectso CHas CO | Cappur) | H20
So 186,26 | 197,55 | 5,74 | 188,72
JIx/(monp*K)
a 42,06 | 28,41 | 16,86 | 30,00
b*103 31,50 | 4,10 4,77 10,71
c* 10° -17,29 | -0,46 | -8,54 0,33

rae a, b, ¢ — k03 HUIIUEHTHI 3aBHCUMOCTH TEIIIOEMKO-
CTEeH Y4aCTHUKOB PEAKIINH OT TEMIIepaTyphl




0) [lopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPUH OlLie-
HUBAHMSA:

[TpomexyTouHas aTTecTalus 0 AUCIHUILUIMHE BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, T103-
BOJISIFONIHE OLICHUTHh YPOBEHD YCBOSHHSI O0OYUAIONIMMUCS 3HAHHM, ¥ TPAKTHYCCKHIE 3aJaHHS,
BBISIBIISIFOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHUH U BIIQJICHUH, TPOBOIUTCS B (hopMe K3a-
MEHa.

DK3aMeH 10 JaHHOW JUCUUILUIMHE POBOAUTCS B YCTHOH (popMe Mo 3K3aMeHAMOHHBIM
OmieTaM, KaXIpIid U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKUX BOIPOCA U 3a/1a4a.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OILICHKY «OTJIHUYHO» (5 0aJUIOB) — 00YYAOIIHIICS JEMOHCTPUPYET BHICOKUH YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOT0 MaTepuaia, CBOOOIHO BBITOIHSIET MPAKTUYCCKHUE 3aaHUs, CBOOOIHO ONIEPUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS MPH aHATUTUYCCKUX ONEpaIusX, epe-
HOCE 3HAHWW U YMECHUU Ha HOBBIE, HECTAHJAPTHBIC CUTYallUH.

— Ha OILICHKY «yJIOBJIETBOPUTEJIBHO» (3 Oayia) — 00y4aroIuics IEMOHCTPUPYET TOPOTO-
BBl yPOBEHb C(POPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITHI JIOITyC-
KalOTCs OIIMOKH, MPOSIBIISICTCS OTCYTCTBUE OT/ICIBHBIX 3HAHHI, YMEHHIA, HABBIKOB, 00yUaro-
IIMKCS UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS MIPH ONIEPUPOBAHUN 3HAHUSIMHA U YMEHHUSIMA
IPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJIbHO» (2 Oaia) — 00yJaronuiicss AeMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TeopeTHUeCKOro MaTepuana, A0MyCKaeT CyIIeCTBEHHbIE OIIHOKH, HE MO-
JKET MOKa3aTh WHTEIUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeyJ10BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEIICHNUS U 00BICHEHUS WHPOPMAIIUU, HE MOXKET 1TOKa3aTh WH-
TEJIJIEKTYaJIbHbIE HAaBBIKU PELICHUs MPOCTHIX 3ajiay.

8 YueOHo-MeTOAMYeCcKOe U HHPOPMALUOHHOE o0ecTieyeHre TUCHUTLTHHbI
a) OCHOBHasI JINTEPaTypa

l.bokmreiin b. C. ®dusnueckas XuMHUs: TEPMOJAUHAMUKA U KHUHETUKA [DJIEKTPOHHBIN
pecype] : yduebnoe mocodue / b. C. Bokmreitn, M. U. Menaenes, 10. B. TloxBucueB. —
OnektpoH. naH. — MockBa @ MUCHUC, 2012. — 258 c. — Pexum gocryna:
https://e.lanbook.com/book/47443
2. ®usnueckas xumus . ydeoHoe mocooue / O. B. Jlrompauna, C. I1. Knoukosckwii, H. HO.
CeeunnkoBa u 1p. ; MI'TVY. - 2-e uzn. - Marautoropek : MI'TY, 2017. - 127 c. : wi., auarp.,
rpad., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true - MakpooObeKT. - TeKcT: AneKTpOHHBIN. - IMeeTcs meyaTHbIi
aHaJIor.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:
11. Xumuueckass KHHETHKA B aJICOPOIINS: METO. YKa3aHUsl ISl CTY/IEHTOB IO TUCIIN-
winHe "®dusnueckas xumusa" / [3. B. Tronpauna, C. I1. Knoukosckuii, H. HO. CBeunnkoBa u


https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

ap.] ; MI'TY. - Marauroropck : MI'TVY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true - MakpooObekKT. - TeKCT : IeKTPOHHBIN. - CBEIEHUS TOCTYII-
HbI Takke Ha CD-ROM.

2.IToBepXHOCTHBIE sIBIIEHHUS. AicopOuus © yueonoe mocooue / A. H. Cmupnos, H. 1O.
Ceeu-nukoBa, C. B. IOnuna, 3. B. {ronpauna ; MI'TY. - Marauroropek : MI'TVY, 2017. - 1
snektpon. onrt. guck (CD-ROM). - 3Barm. ¢ turyn.  odkpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true - MakpooObekT. - Tekcr : anekrponnsiii. - ISBN 978-5-9967-
0966-3. - Ceenenunst noctynHbl Takke Ha CD-ROM.
3. T'opmikos, B.H. OcHoBbl (usnueckoit xumun : yueouuk / B.W. IN'opmikos, U.A. Ky3Heros.
— 6-e u31. — Mocksa : Jlabopatopus 3nanuit, 2017. — 410 c. — ISBN 978-5-00101-539-0.
— Teker : osnextponnbiii // JlaHe | 370eKTpOHHO-OMOMHOTeYHast cucrema. — URL:
https://e.lanbook.com/book/97412

B) MerToauuyeckue yKazaHus:
1. JTaGopaTOpHBIH MPAKTUKYM MO (HU3UIECKON XHUMHUH : Y4eOHO-MeToan4ecKoe mocoodue / A.
H. Cmupnosg, H. 1O. Cseunukosa, C. B. IOauna, 2. B. Hionpauna ; MI'TY. - Marauroropck
: MI'TVY, 2017. - 1 snextpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true - MakpooObeKT. - TeKCT : IeKTPOHHBIN. - CBEACHUS TOCTYII-
HbI Takke Ha CD-ROM.

r) [Iporpammuoe obecnneuenne 1 UHTEpHET-pecypChl:

Haumenosanue [10 Ne norosopa Cpox neicTBUs IMIIEH3UU

MS Windows 7

Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpodHo

Professional

7Zip cB000THO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000HO pacnpoctpansemoe 10 OECCPOUHO

IIpodeccuonanbHble 6236l JAHHBIX U HH()POPMAIMOHHBIE CIPABOYHbBIE CHCTEMBI
HasBsanue Kkypca CchbllIKa

HanmonanbHas uH(OOPMAIMOHHO-aHATUTHYIECKAS
cuctema — Poccwuiickuii nuaeke Hayunoro uth-|URL: https://elibrary.ru/project_risc.asp
posanwms (PUHI)

[Touckosas cucrema Axagemus Google (Google

Scholar) URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnquHoe okHO 10-

URL: http://window.edu.ru/
cTyna K ”HOOPMAIMOHHBIM pecypcam

denepasibHOE  TOCYAAPCTBEHHOE  OIODKETHOE

. URL: http://www.fips.ru/
yupexjaeHue «PDeaepaabHblil  MHCTUTYT MPO-

Poccuiickas I'ocynapcTBennas 6ubnamoreka. Ka-
TaJIOTU

https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHbIe pecypcehl onbmuoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp
I''. HocoBa

9. MaTrepuajibHO-TEXHUYECKOE o0ecredeHne TUCIUNINHbI
MartepuanbHO-TEXHHUECKOE 00ecTieueHIE TUCITUTUTMHBI BKITIOYAET:



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHUE ayJUTOPUU

OcHallleHue ayuTopun

YueOHas ayuTopus s
MPOBEICHUS 3aHATHI JIEK-
IIMOHHOTO THUIIA

Texuudeckne cpeacTa 00yueHHs, CIyKaIIne JUIsl IPEICTaB-
neHus yueOHoi nHpopManuu OOJBIION ayAUTOPUH: MYJIbTH-
MEeJIMIHBIE CPEICTBA XPaHEHHS, TIepeJadl U IPEICTaBICHUS
yuebHoil nnpopmarmu. Crnenuaan3upoBaHHas MeOelb

VYueOHas ayquTopus 1uis
MIPOBEICHUS J1aOOPATOPHBIX
pabor

JlaGopaTopHbIE YCTaHOBKHM JIsi TIPOBEICHUS JIA0OPATOPHBIX
pabor:

- YCTaHOBKa JUIS OTpEACTICHUE WHTETPaIbHON TEIUIOTHI pac-
TBOPEHHUS COJIN;

-yCTaHOBKa JJIs1 oripeesieH s ko3 uimenta pacipeaeacHus

VYyeOHas ayquTopus ais
IPYIIIOBBIX U UHIUBU]Y-
aJIbHBIX KOHCYJIbTAIUi, Te-
KYLIEro KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALINU

Kommbrorepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HUEM K ceTH «HTEpHET» U C JOCTYIOM B DJIEKTPOHHYIO UH-
(dhopmMaImoHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
Crneunanu3upoBaHHasi Mebelb

ITomenienue 1711 caMmocTo-
ATEIbHOU paboThI

Kommnerorepaas texuuka ¢ nakerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO HH-
(bopManOHHO-00pa30BaTEIBHYIO CPElY YHHBEPCHUTETA.
Crienanu3upoBaHHas MeOeb

[Tomemienne i XpaHEeHUsI
Y IPOPUIAKTHYECKOTO 00-
CITy)KMBaHUS y4eOHOTO
o0opymoBaHUs

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT U1 TPpOPUIAKTUKHY JIAOOPATOPHBIX YCTaHOBOK




