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1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C IVNIAHUPYEMBIMHU pPE3yJbTaTaMHU OCBOCHUA

o0pa3oBaTe/IbHOM NPOrPaMMBI.

B pesynbrare mi1st ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JODKEH OBIAAETh CICAYIOIMMHU Pe3yIbTaTaMu

o0yueHus TI0 AUCITUTUIHHE.

KOI[ 1 HAMUMCHOBAHUC
KOMIICTCHII M

KOI[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3ynbTaThl 00y4eHHs
(neckpunTOpsl)

OIIK 1

CriocoOeH n3yvarh, aHATH3UPOBATH,
CII0JIb30BaTh OMOJIOTHYECKUE OOBEKTHI
i TTPOIIECCHI, OCHOBBIBAsICH HA 3aKOHAX U
BAKOHOMEPHOCTSAX MAaTEMaTHYECKUX,
i)I/I?;I/I‘IeCKI/IX, XUMHUYCCKUX U
DHOJIOTMYECKUX HAYK U UX
B3aMMOCBSI3SIX

DIIK 7

CrniocobeH npoBOJHUTH
AKCIIEpUMEHTAIbHBIE NCCIICAOBAHMS U
UCTBITAaHUA 1O 33JJaHHOM METOIMKeE,
Ha0JII0/IEHUS M U3MEPEHU,
00pabaTbIBaTh U HHTEPIPETUPOBATH
IKCTIEpUMEHTAIbHBIC JAaHHBIC,
PUMEHSS MaTeMaTH4YeCcKHe,
¢busnueckue, PU3NKO-XUMHUYECKHE,
XUMUYECKHe, ONOJIOTHYecKue,
MHUKPOOHOIOTUIECKHE METO/IbI

OIIK-1.1

AKTHBHOE HCITOJIF30BaHNE 3aKOHOB
TEPMOJMHAMUKHN, XUMUYECKOU KUHETUKH,
YYE€HUS O PACTBOPAX U XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH B
OMOJIOTMYECKUX HMCCIEIOBAHUIX

OIIK-7.1

3HaHUE XUMHUYECKUX, PU3UKO-XUMUYECKHX,
OMOJIOTUYECKUX ¥ MUKPOOHOIOTUIECKIX
METOAMK MPOBEJCHUS FKCIIEPUMEHTA U
00pabOTKH MOTYyYEHHBIX TAHHBIX

3HaTh:

TCOpeTI/I‘IeCKI/Ie OCHOBBI TGpMOI{I/IHaMI/IKI/I, XI/IMI/I‘ICCKOﬁ
KMHETUKH, YYEHHUS O PacTBOpax, 0COOCHHOCTH
BBICOKOMOJIEKYJISIPHOTO CTPOCHUSI MaTepUn

YMmeThb:

HpI/IMeHHTI) TGOpeTI/I‘-IGCKI/Ie OCHOBBI TepMOIII/IHaMI/IKI/I,
XUMHUYECKON KHHETHKH, YICHUS O PaCTBOPaxX, 0COOEHHOCTH
BI:ICOKOMOJICKYJISIpHOFO CTpOGHI/Iﬂ MaTepI/II/I.

Baagern:

METoOAaMU TepMOI[I/IHaMI/ILIeCKI/IX pacquOB, KUHCTHUYCCKOI'O
aHaJIM3a, UCCIIEI0BaHUS paCTBOPOB M MAKPOMOJIEKYIT

3HaTh:

METOANKHU MTPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIEA0BAHUI
Y UCTIBITAHU U

Ymers:

OpraHU30BaTh IKCIIEPUMEHT B 00JIACTH OMOJIOTHUECKUX
MCCJIE0BAHUI U UHTEPIIPETUPOBATH €TI0 PE3YJILTATHI B
COOTBETCTBUH C COBPEMEHHBIM YPOBHEM Pa3BUTHUS
bu3nUECKOil XUMUU

Baagers:

SKCNIEPUMEHTAIbHBIMUA METOAaMH HCCIIEIOBAHUS U
UCIBITaHus, HAOIIOCHUS U U3MEpEHHs], 00pabOTKU U
WHTEPIPETAIMHN SKCIIEPUMEHTAIbHBIE JAHHBIE, IPUMEHSIS




Kon n HaumeHoBaHue Kon n HauMeHoBaHrEe MHAUKATOpa [Tnanupyemsble pe3ynbTaThl 00y4eHUsI
KOMIETEHIIUU JOCTUKEHHS] KOMIIETEHIIUU (neckpunTopsl)

MareMaTtuuyeckue, puznueckue, PU3NKo-XuUMHUUIECKHE,
XUMHYECKHE, OMOIOTHYECKHEe, MUKPOOHUOIOTUIECKUE
METO/IbI




2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrPaAMMBI.

JluciumiamHa OTHOCUTCS K TUCHUILIHHAM oOs3aTenbHor yactu (b1.0.16) u u3yyaercs Ha
3 Kypce.

B meTtoguueckoM miiaHe MUCHUILUIMHA ONMUpPAETCs Ha 3HAHUA, MOJTYYEHHbIE CTYJIEHTaMU
paHee MpU U3y4YeHUH HEOPTaHUIECKOW, OPTaHUYECKON XUMUHU, MATEMAaTUKU U (PU3UKH.

[lonydyennble B mpolecce H3y4YeHUS TUCHUIUIMHBI «®Du3nueckas XUMHUA» 3HAHUA,
YMEHWsI, HABBIKH MOTYT OBITh UCTIOJIb30BaHbI B HAYYHO-UCCIICIOBATEILCKON paboTe OakanaBpa u
IIPU BBIMIOJIHEHUH BBITYCKHOM KBAIU(PUKAITMOHHOMN pabOTHI.

3. O0beM JHCHUILINHEI.

Bun yueOHOI paOOTEI Beero,

ya p 3E/ akageM. 4yacos

OO0mast Tpy10eMKOCTb 1M CHUILIHHbBI 8/ 288

(3aYeTHBIX eIUHUIY aKaJEeMHUYECKUX Y4acoB)

KonrakTHasi pabdoTa ¢ npenojaBaresiem: 178
3aHATHUSA JIEKIIMOHHOI'O THIIA 68
3aHSTHUS] CEMUHAPCKOTrO TUIA, B T.4. 102

CEMHUHApBI, IPAKTUIECKUE 3aHATHUS 34
nabopaTopHbIE paObOTHI 68

kypcoBoe npoektupoBanue (KP wim KIT) -

KCP 8

Jpyrye BUJbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padoTa 56

dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xkyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) 23Kk3ameHa 54

4. Conepsxkanue TMCHUIIIHHBI.




4.1. Pa3zgeanl JUCHUILINHLI U BUABI 3aHATHIA.
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1. XumMuueckas 12 6 - 10 OIIK- | OIIK-1.1
TEPMOIMHAMHKA 1
2. ®dazoBbIe paBHOBECHUS 12 8 20 12 OIIK- | OIIK-1.1
1
3. DNEKTPOXUMHUICCKHE 12 6 16 12 OIIK- | OIIK-1.1
CUCTEMBI 1
4 Mertonasl u3yueHus 14 6 16 10 OIIK- | OIIK-7.1
CTPOEHHUS BEIIECTBA. 7
5. XuMHUecKass KHHETHKA 18 8 16 12 OIIK- | OIIK-7.1
7
4.2. 3aHATHA JEKIMOHHOI0 THIIA.
Ne O0BeM
HanmeHnoBaune TeMbl NunoBanmonnas
pasnena axkas.
U KpaTKoe COJIep KaHne 3aHATHS dopma
JUCLUILINHBI Yackl
1 XuMuyeckasi TepMOIMHaMUKa. | Hagano 12 [rpagunuoHHas
TEPMOJMHAMUKN. BHYTpEHHSS SJHEPTHSI U SHTAIIBITHS. UTEKITHA,
Tepmoxumust. 3akon ['ecca. Dueprerudeckue 3HexTs UIEKIHSI-
npu (pa30BBIX MPEBPAMICHUSAX U B XHMHUECKUAX BU3YaTH3aIIsS

peakuusax. PU3NUYECKU CMBICI SHTPOIIUU U €€
M3MEHEeHHe Npu (a30BbIX MPEBPALICHUSX U B
XUMHUYECKHX peakiusax. CBoOoHas sueprust ['nd6ca u
ee gpusnyeckuit cMpici. JlMHAMUUYECKUN XapakTep
XUMHYECKOro paBHOBecus. KoHcTaHTa paBHOBECHS
XUMUYECKOW peakiuu. Y paBHEHHE N300aphl
XAMHYECKON peakuu. BolpakeHne 111 KOHCTaHT
paBHOBECHSI TOMOT'€HHBIX U T'€TEPOTr€HHBIX XUMUYECKUX
peakuuid. [Tpunmun Jle-Ilarensbe.




Ne Ob6beMm
HanmenoBanue Temsl HNunoBanmonHas
pasznena aKaz.
Y KpaTKO€ COJEPIKaHNE 3aHATUSA dopma
JUCLIUILINHBI 4achl

2 Ocuosusie nousTus. [IpaBuio ¢a3 I'n60ca. 12 [rpagunuoHHas
OZHOKOMIIOHEHTHBIE CUCTEMBI. Y paBHEHUSA U neKnus,
yarpammal. lexuus-
I'oMoreHHbIE JBYXKOMIIOHEHTHBIE CUCTEMBI. BU3YaIH3aLs
WneanbHble 1 HeUAEAIbHbIE CUCTEMBI. 3aKOH Payis.
3akoH ['enpu. [luarpaMMbl COCTOSIHHSI B PABHOBECUU
AKHUJIKOCTb — Tap.

KonnuraruHsie cBOKCTBA.
Juarpammsbl 11aBkocTd. OCHOBHBIE THUIIBI AUATPAMM.

3 DneKTpoxuMusl. MexaHu3M BO3SHUKHOBEHUS CKauKa 12 [rpagunmoHHas
[TOTEHILIMAajIa Ha TPaHULE METaUI—HOHbI METalIa. neKnus,
DNeKTPOAHBIN oTeHIMaN. Bomopoanas nikana UIeKIIrs-
[IOTEHLIMAIO0B. Y paBHeHue HepHceTra 111 paBHOBECHOTO BU3YaIU3aLs
PIIEKTPOIHOIO IToTeHIMana. TUIIbl 2JIeKTpoa0B. THIbI
rajJbBaHMUYECKUX HJIEMEHTOB. Tabiuia cCTaHJapTHBIX
[TOTEHLIUAJIOB . DJIEKTpUUYECKas IPOBOAUMOCTh
[PaCTBOPOB 2JIEKTPOJIHOB.

4 MeTo bl U3y4eHUsl CTPOCHUS MOJIEKYJ, OCHOBaHHbIE HA| 14  [rpaauuMOHHAas
PIEKTPUYECKUX CBOMCTBAX. [Tonspuzyemocts, UIeK1Hs,
pedpaxius. neKnus-
OnTuyeckre METOAbl M3y4YeHHUsS] CTPOEHUS BellecTBa BHU3yaJIN3aus
OOmiast XapakTepUCTUKA MOJEKYISIPHBIX CHEKTPOB.
cnonb3oBanue 3akoHa JlamOepra-byrepa-bepa npu
M3Y4EHHUH CIIEKTPOB.

Haxoxaenus MOJIEKYJISIPHBIX KOHCTaHT u3
BpaIaTeIbHbIX " KOJIeOaTeNbHbIX CIIEKTPOB
[TOTJIOIICHMS.

CrieKTphl KOMOWHAIIMOHHOTO paccesHus,
conocrasiieHne nx ¢ MK-criekrpamu.

5 XrMuueckas KuHeTuka. KnHeTnueckue KpuBbI€. 18  [rpamunmoHHas
CKOpPOCTh XMMHUYECKOUN peaKlMu. 3aKOH JEHCTBYIOIIUX UTEKITHS,

Macc. Kunetnueckne ypaBHeHus. KoHcTaHTa cCKOpoCTH neKnus-
XUMUYECKOHN peakuuu. [Topsiok 1 MOIEKyJIIpHOCTh BU3yanu3anus

XMMHUYECKON peaKIIMU. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIIUN OT TEMIEPATYPbl. DHEPIUs
AKTUBaLlMU. Y paBHEHUE AppeHuyca.

['eTeporeHHble, HEMHbIE, POTOXUMUYECKUE PEAKIINH.
Peakiuu B pacTBOpax.

SIBnenne karanusa. ' OMOreHHBIN U reTepOoreHHbIN
KaTaJIn3.




4.3. 3aHATHS CEMMHAPCKOIO THIIA

4.3.1. CemuHapbl, NPAKTHYECKHE 3aAHITHS.

Ne HaumeHoBaHME TEMBI O0mbem,
WNunoBanuonnas ¢popma
pasneiia M KpaTKOe COJICpIKaHHUe 3aHATHA aKaJ. 4achl
1 [IpMeHeHne 3aKOHOB TEPMOJUHAMHUKU JUIS 6 BaHsATHE — KOH(epeHus,
pacuera TEIJIOBBIX OS((HEKTOB XMUMHUYECKHX AKTHBHU3AIHS TBOPYECKOM
peakuuii W KOHCTaHTBI pPaBHOBECUS 3aKOH NesITeNIbHOCTH,
[‘ecca ® cieacTBus W3 HEro. 3aKoH [periIaMeHTHPOBAHHAS
Kupxrodaoa. ITUCKYCCUS
2 Ucnons3zoBanne ypaBHenus Kiaysuyca- 8 3aHSITHE — KOH(epeHIus,
Krnaneiipona 1 pacuera TemMepaTypsl AKTHUBU3AIIMS TBOPUECKOI
KUIICHUS U TETUIOTHI UCTIAPSHUS BEIIECTBA. eI TeTbHOCTH,
AHanU3 AUarpaMM paBHOBECUS KUAKOCTDb «> [peramaMeHTHpOBaHHAs
Map ¥ KPUCTAIUIBI «>KUIKOCTb ITCKYCCHS
3 l'anpBannueckue 3nemeHTsl. Pacuer 6 BaHsATHE — KOH(EPEHIHS,
[MOTEHIIUAJIOB 3J1eKTpoAoB. Beruncienue 2/1C AKTHUBU3AIIMS TBOPUECKOM
1 TaIbBAHWYECKHUX 3JICMEHTOB. eI TeIbHOCTH,
TepMonrHaMuKa ralbBAHUYECKUX 3JIEMEHTOB. [permaMeHTHpOBaHHAs
JeKTpuIecKast IpOBOJMMOCTh PACTBOPOB ITFCKYCCHS
HJIEKTPOJIMTOB OT KOHIEHTPALUU
4 Ucnons3zoBanne ypaBuenuii Kiaysuyca- 6 BaHsATHE — KOHPEPEHIIHS,
Mocotth, [lebas, Jlopentu-Jlopenna s AKTUBU3ALMs TBOPYECKON
pacueTa MOJISIPHOU pepakiiy U JUITOIBHBIX eI TeTbHOCTH,
MOMEHTOB BEIlIeCTBA [permaMeHTHpOBaHHAS
ODUICINICOTAC
5 Mertonbl onpeaeneHus Nopsiika U KOHCTAHThI 8 BaHsATHE — KOH(EPEHIHs,

CKOpPOCTH XMMHYECKOM peakiuu. Berancienue
SHEPTUH AKTUBALUU U TEMIIEPATYpPHOTO
Kod(ppuImeHTa XUMHUYECKON peaKIuu.

AKTUBU3ALIUS] TBOPUYECKON
NeATEIIbHOCTH,
[periIaMEeHTHPOBaHHAs
IIMCKYCCHS

4.3.2. 3aHsATHS J1a00PATOPHOIO THUIIA.

O0bem
n/n HaumeHoBaHME TEMBI KPaTKOE aKaj. WuHoBaimonHas popma
COJICpKAHNE 3aHATHS 4ackl
1 OnpeneneHre MOJSIPHOW MacChl 20 METOJI MaJIBIX TPYIIIT

BEIIECTBA METOJIOM KPHOMETPHH.
Ornpezenenne TeTIoThI
pacTBOPEHUS COJIH.

Ornpezenenne TemI0EMKOCTH
pacTBopa COJH.

[TocTpoenne quarpamm MmiIaBKOCTH.




N3mepenne D/1C raibBaHUYECKUX 16
AJIEMEHTOB;

H3mepenue 31eKTporpoBOAHOCTH
pacTBOPOB 3JIEKTPOIUTOB.
Onpenenennie pH pactBopoB

METO]T MaJIbIX TPy

Ornpezerenne TUIoILHOTO 16
MOMEHTa MOJICKYII.
Pedpaxrusi.
CnexTpockomnus.

MCTO MaJIbIX I'PYIIIL

OnpeneneHne KOHCTaHTbl CKOPOCTH 16
pEaKIUK EPBOTO MOPS/IKA.
Omnpenenenne KOHCTaHTBI CKOPOCTH
pEaKLuK BTOPOTO MOPSAKA.
Onpenenenue nepeHanpsKeHUs

METOJ MAJIBIX IPYIIII

4.4. CamocTosiTeIbHAsI padoTa 00y4yarouxcs.

Ne [Iepeyens BOnpoCcoB 1uIst O6mbewM, ®opMa KOHTPOJIA
pasznena CaMOCTOSITENILHOTO H3y4eHUs aKaj. 4achl
IACIATUINHEL
1 Brinonnenne MHAMBUAYaIbHBIX 3aaHUI 11O 10 3amnura
TeMe: XuMHUIecKasi TepMOIMHAMUKA. WHIMBUTYTbHBIX
3aJjaHuM U
HaIMCaHHE
KOHTPOJIbHBIX
pabor
2 BrimonHeHe HHIMBUAYaTbHBIX 33JaHHUH 10 12 3armura
(ha30BbIM PBHOBECHSIM. WHIUBUIYAIbHBIX
3aJlaHui
3 Brinonnenne MHANBUYaNbHBIX 3aaHU 11O 12 3amura
anexTponpoBoaHocTy U DJ[C AHIUBUIYATbHBIX
raJbBaHHYECKOTO DJIEMEHTA 3aJaHui U
HaIMCaHHe
KOHTPOJIbHBIX
pabor
4 BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUN 110 10 3ammra
OTIpeICTICHUI0 MOJIEKYIIIPHBIX KOHCTAHT. WHINBUIYaIbHBIX
3aJaHud U
HaIMCaHue
KOHTPOJIBHBIX
pabort
5 BrinosiHeHNE MHIUBUAYAIBHOBIX 3aaHUI 12 3amura
110 KHHETHUKE. WHIUBUTYTbHBIX
3aJaHuM U
HaIycaHue

KOHTPOJIbHBIX




pabor

4.5. TeMbl KOHTPOJIBHBIX PadoT

K. p. el — Pacuem mennoeozo y¢hhpekma xumuueckoii peakyuu. Pacuem xoncmanmel
PAaBHOGECUA XUMUYECKOU PeaKyuu npu 3a0aHHOU memnepamype

K. p. No2 — Ypaenenue Knaneiipona -Knay3zuyca

AHanu3 ouazpamm pagrHogecus HeUoKoCcms - nap

Ananu3z ouazpamm naaskocmu

K.p Ne 3 — Inexmpoonvie nomenyuanwt u 3/1C 2anveanuueckux 31emMeHnos

Inekmponposoonocms pacmeopos ciadovlx I11eKmpoiunos

Inekmpuueckue ceoiicmea MoneKyn

K.p Ve 4 — Onpedenenue KunemuuecKkux napamempos XuMu4ecKux peakyuil

5. IlepedyeHb y4eOHO-METOAUYECKOIO 0OecneyeHusI A1 CAaMOCTOATEIbHOi padoThl
00y4arouMXCcH N0 JMCUHUILTHHE.

Meroanueckue yka3aHus sl 0OyJaroIuXcsl 0 OPraHu3aliKi CaMOCTOSITEIbHON PabOThI
Mo JWCIMIUIMHE, BKIIOYAas IEPEUYCHb TEM CaMOCTOSTEIBLHON paboThl, (HOPMBI TEKYIIETO
KOHTPOJI 10 TUCLUUIUIMHE M TPeOOBaHMS K UX BBINOJHEHUIO Pa3MELICHBbl B 3JIEKTPOHHOM
uH(popmarnoHHo-o0pazoBarenbHOM cpene CIIOI' TU(TVY) Ha caiire:
http://media.technolog.edu.ru .

6. @oHJ OLIEHOYHDBIX CpeaACTB 1Jisl MPOBEACHUSA HpOMe)l(yTO‘lHOﬁ arTTeCTalnmumn

[IpomMexyTouHas aTTecTalys 10 IUCHUIUIMHE TPOBOAUTCS B (POpME SIK3aMEHOB.

IIpu cpaue sk3aMeHa CTYJEHT IOJydyaeT OMJIET, B KOTOPOM HMMEETCs TpU BOMpoca U3
NepeyHsl BONPOCOB U 3ajaya Mo OJAHOMY M3 pasJlieloB Kypca, BpeMsl MOJATOTOBKU CTYAEHTA K
YCTHOMY OTBETY - 10 45 MUH.

B npuiioxeHnn npuBOIUTCS MEpEUYEeHb BOIIPOCOB K 3K3aMEHY 10 BCEM pazjienaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OMIIeTa!

BapuanTt Ne 1

1. 3aBucumocth TemioBOoro 3¢p¢dexkra XUMHUYECKUX  peakiuid  oT
Temneparypsl. YpaBHenue Kupxroda.

2. JlaBneHuWe TMapa HaJ CMECbI0O B3aUMHO HEPACTBOPUMBIX >KHUIKOCTEH.
IleperoHka ¢ BOJSHBIM IAPOM.

3. BpamarensbHble  cnekTpel.  OrmnpeneneHde MOMEHTa HWHEPUUH U
PaBHOBECHOTO MEXBAJIEPHOTO PACCTOSIHUS JUISl JIBYXBAJIEHTHBIX H
JMHENHBIX MHOTOATOMHBIX MOJIEKYJI U3 CIIEKTPAJIbHBIX JAHHBIX.

4. OmnpenenuTs TEPMOJMHAMHUYECKYI0 BO3MOXHOCTh 0Opa3oBaHUs MeTaHa
no peakiuu CS; + 4H, = CHy + 2H,S mpu T=1000K.

DoH/J OLIEHOYHBIX CPEJICTB MO IUCIUILIMHE NpeacTabieH B [Ipunoxennn No 1




PGBYJII:TaTBI OCBOCHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHUA KOMIICTCHIOUHW HA JdHHOM
9TallC — OLCHKA «YJOBJICTBOPUTCIILHO.

7. Hepeqenb y‘leﬁHbIX I/I3}IaHI/II71, H606X0)1HMBIX AJI OCBOCHHUA TUCHUILIMHBI.

a) nedyaTHbIC U3TAHUA:

1. AdanacreB, b.H. ®usnueckas xumus: ydeb. mocodbme mis By3oB / b.H. Adanaches,
FO.I1. AxynoBa. — Cankr - [lerepOypr: Jlanb, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®usnveckas xumus /. A.I.Ctpombepr - MockBa: Bricmias mkona,
2009 - 527c. - ISBN 978-5-06-006161.

3. Kparkuii cripaBouHuK (u3uko-xumuyeckux BenuuuH / pena. A. A. Paemens, A.M.
[Moromapera — MockBa: OO0 «TUJI «A3-booK», 2009.-240 c. — 5-86457-116-4.

4, [IpakTuueckue paboThl 1o (u3HUecKoil xuMuu: ydyeOHoe nocodue s By3os/ pen. K.II.

Mumenko, A.A. PaBnens, A.M. IlonomapeBa. - 5-¢ wusa.nepepad. — Cankrt IlerepOypr:
ITpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

S. Odusndeckas xumus. Teopuss u 3amaum: ydeOHoe mocobue / HO.IT. Axymosa, C.I'.
UzotoBa, O.B. Ilpockypuna, 1M.A. YepenkoBa. — 3-¢ uzn.,crep. — Cankt IlerepOypr : Jlans,
2022. - 228c.- ISBN 978-5-8114-8947-3

0) 3JIeKTPOHHbBIE U3TAHUS

1/ AdanacveB, b.H. ®usnueckas xumus: yue0. nocobue juist By3oB / b.H. Acdanacses, O.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2022. — 464 c.- ISBN 978-5-8114-1402-4// Jlaub:
3NIEKTPOHHO-OMOIHoTeynass cucrema- URL:https//e.lanbook.com /- Pexum mgoctyma: 10
TIOJTITHICKE.

2/ ®usndeckas xumus. Teopust u 3agaun: yueOHoe mocooue / FO.I1. Axynosa, C.I'. U30ToBa,
O.B. IIpockypuna, M.A. Yepenkosa. — Cankt_IletepOypr : Jlans, 2022. - 228c.- ISBN 978-5-
8114-8947-3 // Jlamp: osnekTpoHHO-OMOMHMOTeuHas cucrema- URL:https//e.lanbook.com
(16.11.2020) /- Peskum A0CTyMA: IO TOAIUCKE.

8. IlepeueHb 31eKTPOHHBIX 00Pa30BaTeIbHBIX PECypPcoOB, HEOOX0AUMBIX VIS OCBOCHUS
AUCHUILINHBI.

Vuebnwrit  tman, PIIJ], ydeOHO-mMeTOonuueckwe  MaTepHalbl,  pa3MEIICHHBIE  Ha
http://media.technolog.edu.ru.

DIIEeKTPOHHO-OUOINOTEUHBIE CUCTEMBI:

3BC «Jlanby: https://e.lanbook.com/books/;

AIIEKTPOHHBIN uYnTanbHbI 3a1 — bubnnoTex dynnamenrtansHoit Oubmmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/5B6C., .

0. MeTogu4yeckue YKasanusda AJis oﬁyqamumxca 110 OCBOCHHIO TUCHUIIJIMHBI.

Bce BuapI 3aHsaTHII IO MuCTHIDIHHE «DH3MYECKas XUMHUS MMPOBOIATCS B COOTBETCTBUU C
TpeboBanusamu cienyromux CTII:

CTO CTI'JbI'TH 020-2011. KC YKIIB. Buasr yueOHbIx 3aHsTuii. JlJabopaTopHbIe 3aHITHSI.
OO6ue TpeOoBaHUs K OPraHU3aIMH U TPOBEICHHIO.

CTII CIITTH 040-02. KC YK/IB. Buzb1 yueOHbIX 3aHsaTHi. JIekmusa. O0mue TpeboBaHus;

CTO CIIGI'TU 018-2014. KC VKIB. Buasl yueOHbix 3anstuil. CeMuHapbl u
npakTudeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.


file:///C:/Users/m_mot/AppData/Local/Temp/Rar$DIa6480.10645/https/e.lanbook.com

CTII CIIOI'TH 048-2009. KC YK YK/IB. Buasl yueOHbIX 3aHsaTuil. CamMocTOsTEIbHAS
aHupyemas padora cryaentoB. OOmue TpeGOBaHMs K OPraHU3aLUH U IPOBEICHHIO.

CTII CII6GI'TH 016-2014. KC YK YK/IB. ITopsinok nmpoBeieHus 3a4€TOB U SK3aMEHOB.

[TnanupoBanue BpeMeHH, HEOOXOJMMOTO Ha N3yYCHUE JaHHOW JAUCIMIUINHBI, Ty4IlIe BCETO
OCYIIECTBIISITh HAa BECh CEMECTp, MpeAycMaTpuBas IpH OSTOM PpEryisipHOE MOBTOPEHHUE
NPOWICHHOTO MaTepHuaa.

OCHOBHBIMHU YCJIOBUSIMH TIPABHJIBHOW OpraHU3alMKd y4eOHOTro mporecca Al CTYIEHTOB
SIBJISIETCS: TUIAHOBOCTh B OpTraHM3aluy y4yeOHOW paOoThI; Cepbe3HOE OTHOUICHHE K H3YYCHHIO
MarepHaa; MOCTOSHHBIN CaMOKOHTPOJIb.

Ha 3aHsTHS CTYAEHT HOJDKEH NPHUXOJWTh, UMes Oarak 3HAHWH W BOIPOCOB IO YXKe
U3y4ECHHOMY MaTepHaiy.

10. Hepeqeﬂb I/IH(l)OpMalII/IOHHI)IX TeXHOJIOFHﬁ, HCIIOJIB3YEMBIX IIPHA OCYHIECTBJICHUHA
06p330BaTebHOF0 nmpouecca mo IMCuMIlJInHE.

10.1. UudopmanuoHHbIe TEXHOJIOTHH.
B y4ueGHOM mporiecce 1o JaHHOW JUCIHILTAHE MPETYCMOTPEHO:

- HCTIOJIb30BaHUM MH()OPMAIIMOHHBIX TEXHOJOIMH - YTEHHME JIEKLHH C HCIIO0JIb30BaHUEM
CIalI-TIpe3eHTaLNI;

- B3aMMOJICHCTBHE C OOYYarOIMMUCS IOCPEACTBOM 3JIEKTPOHHONW HH(POPMALMOHHO-

00pa30BaTesIbHOM cpeibl.

10.2. IIporpamMHoe odecneveHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHbIH
KOHTpakT Ne 24 ot 14.09.2007, cpok gaeiictBus — 6eccpouno), Office Std 2013 Rus OLP NL
(Kontpakt Ne 02(03)15 ot 15.01.2015, cpok nevictBus -20 ner).

LibreOffice (oTkpbITast TUIICH3U).

10.3. ba3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CripaBouHo-nionckoBasi cucrema «Koncynprant-ITnrocy.

11. MarepuajibHO-TEXHUYECKOe o0ecrnedyeHue OCBOCHUS TUCIMILUIMHBI B X0/1€ peajin3aluuu
o0pa3oBare/IbHOM NPOrPaMMBbl.

Jlns mpoBelieHHs JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHH HUCIONb3YyeTcs ayIuTopus,
00opy/i0BaHHasl CPEACTBAMHM OPITEXHUKH C JIMLIEH3UOHHBIM MPOTPaMMHBIM OOECIEUYEeHUEM H
BBIXOIOM B UHTEPHET, Ha 33 NIOCAaJOUYHBIX MECTA.

g mpoBeneHus 1aOOPATOPHBIX 3aHATHH HCHOJIB3YIOTCS J1a0OpaTOpPHBIE MOMEIIEHUS
Kadeapsl Gpu3NYecKond XUMHUH.

12. Oco0eHHOCTH OCBOCHUSA TUCHUIIMHBI HHBAJUAAMHU U JIMIAMH C OTPAHNYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI.

Jlnisi WHBAIMIOB W JIMI] C OTPAHWYCHHBIMH BO3MOKHOCTSIMH y4YeOHBIE IPOIIECC
OCYILECTBIISICTCSI B COOTBETCTBUM ¢ [lonojkeHueM o0 opraHM3aluy Y4eOHOro Iporecca ajs
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014.






[Ipunoxenne Ne 1

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs] POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPU3ndecKass XUMHD)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Nunekc Oran
Coneprxanue
KOMIIETEHIIUH dbopMupoBanus
OIIK-1 CriocoOeH n3y4aTh, aHATM3UPOBATh, UCIIOJIb30BATh MIPOMEKYTOUYHBIN

OIIK-7

DHOJIOTMYECKHE OOBEKTHI IMpoHeCChbl, OCHOBBLIBAACH HA
BAKOHAX W 3aKOHOMCPHOCTAX MATCMATHYCCKHUX, (1)I/I3I/I‘ICCKI/IX,
XUMHAYECKUX U OMOJIOTHYCCKUX HAayK U UX B3aUMOCBA3AX

Crioco6eH IpOBOIUTH SKCIIEPUMEHTAIBHBIE UCCIIECAOBAHMS 1
UCTIBITAHUSA IO 33JJaHHOM METOAMKE, HAOIIOACHUS U
U3MepeHusi, 00padaTbiBaTh U UHTEPIPETUPOBATH
9KCHEPUMEHTAJIbHbIC JaHHbIE, IPUMEHSSI MaTEeMaTHYECKHUE,
dusnueckue, PU3NKO-XUMUIECKHE, XUMHUECKUE,
Ouosornyeckne, MUKpOOHOJIOTMUECKUE METOIbI




2. Iloka3areyu u KPUTEPUHA OLCHUBAHUSA KOMIIeTEHIIMI HA PA3JIHYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OncHUBaHUuA

Konun IToka3zarenn Kpurepuit YpoBHU chopMHUPOBAaHHOCTH
HalMEHOBaHUE c(OpMHUPOBAHHOCTH OLICHUBaHMSI (onmcaHue BBIPAXKEHHOCTH JECKPUIITOPOB)
MHAMKATOpa (leckpunTOphl) «YJIOBJICTBOPUTEIIbH «XOpOLLIO» COTJIMYHOY
AOCTHIKCHUA o» (cpenmmii) (BBICOKHIA)
KOMIIETEHIIUU (IOPOTOBBIif)
OIIK-1.1 3Haer: OtBeThl Ha BONpoOCH! K 3k3aMeny: | Jlaér onpenenenus | Jaér onpenenenust | [IpaBuiibHO naer
AKTUBHO TEOPETUYECKHE OCHOBBI Ne 1-33, OCHOBHBIX IIOHATUI | OCHOBHBIX IOHATHH | ONpeAeIeHus
UCIIOJIB3YET TEPMOJAMHAMUKH, 50-55, 63-66, 69, 71-73,80-98 (bu3nueckoi XuMuu | PU3NIECKON XUMUHU | OCHOBHBIX TTOHSATHMA
3aKOHBI XUMHUYECKON KUHETHKH, BeInonHeHue KOHTPOJIBHBIX paboT | ¢ OMKOKaMH C HE3HAYUTEIbHBIMU | PU3MUECKON XUMUU
TEPMOJMHAMUKH, | y4EHHUS O pacTBOpax, olnoKamu. ¢
XUMHUYECKOH 0COOEHHOCTH HOMOILBIO
KUHETUKHU, YYEHUS | BHICOKOMOJIEKYIISIPHOTO HaBOJALIUX
0 pacTBOpax u CTPOEHUS MaTepUu BOIIPOCOB

XUMHHU
BBICOKOMOJIEKYJISIP
HEIX COEIUHEHUN
B OMOJIOTMYECKUX
HCCIICIOBAHUIX

Ymeer:

MPUMEHSITh
TEOPETHYECKUE OCHOBBI
TEPMOJUHAMUKH,
XI/IMI/ILIGCKOI\/'I KHHCTHUKU,
YUEHHSI O pacTBOPAX,
0COOEHHOCTH
BBICOKOMOJIEKYJISIPHOTO
CTPOCHHUSI MATEPUH.
Baaneer:

METOJaMu
TEPMOANHAMUYECKUX
pacquOB, KUHCTHUYCCKOI'O
aHaJan3a, UCCIIEJOBaHM
pPacTBOPOB H

OTBeThI Ha BOMPOCHI K IK3AMEHY:
Ne34-49, 56-62, 67,68,70, 74-79
BrinonHeHne KOHTPOJIBHBIX paboT
Brinonnenue nabopaTopHbIX padoT
1 0OpMIIEHHE OTYETOB

OTBeThI Ha BONPOCHI K
sKk3aMeHy:Ne
7,10,16,18,20,25,29,36,37,43,45,60
,64-66,72,74,78,86,88,92,93
BBINOJIHEHUE KOHTPOJIBHBIX padoT

HaspiBaeT ocHOBHBIE
METO/Ibl U3yUYEHHUS
¢buzuko-
XUMHYECKUX
CBOICTB BEIIECTB C
OIIMOKaMH

Wznaraer MeToauKu
BBITIOJTHEHUS
71a00paTOPHBIX
pabort ¢ ommobKamMu

HaspiBaeT oCHOBHEIE
METO/Ibl U3YUYEHUS
duzuko-
XUMHYECKHX
CBOICTB BEIIECTB C
OILIMOKaMH C
HaBOISTIHMMH
BOIPOCAMH U
MOJCKa3KaMu

Wznaraet MeToauKu
BBITTOJTHEHHS
1a00paTOPHBIX
pabort ¢
HaBOJAIIUMHU
BOTIPOCAMH H

JleMoHCTpUpYyET
OCBOEHHUE METOIOB
OIIpeEICHUS
(hUBUKO-XUMHYECKUX
CBOWCTB

CrocobeHn
CaMOCTOSITENHHO
IIPaBUIIBHO
H3JI0KUTh METOIUKH
BBITIOJIHCHU A




OIIK-7.1

3Hanue
XUMHAYECKHX,
¢dusuKo-
XUMHAYECKHX,
OMOJIOTMYECKUX U
MHUKPOOHOJIOTHYEC
KHX METOIHK
NIPOBEICHUS
IKCIIEPUMEHTA U
00paboTKu
MOJTyYEHHBIX
JTAHHBIX

MaKpOMOJIEKYJI

3Haer:

METOAMKHU MTPOBEACHUS
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUM U
HUCITBITAHUI

YMmeer npoBOAUTH
HKCHEPUMEHT B 00JIaCTH
OMOJIOTUYECKHUX
HCCIIENOBaHUHN 1
UHTEPIPETUPOBATH €TO
pe3yibTaThl B
COOTBETCTBUH C
COBPEMEHHBIM YPOBHEM
pa3Butus GpusnuecKon
XUMUU

Baapeer:
HKCIIEPUMEHTAIbHBIMU
METOJIaMH MCCIIEIOBAHUS
Y MCTIBITaHUs,
Ha0JI0IeHUs U
u3MepeHus, 00paboTKH U
MHTEPIIpETAH
9KCIIEPUMEHTAIIbHBIE
TaHHBIC, TIPUMEHSISI
MaTeMaTHYECKHE,
¢buznueckue, GPU3NKO-
XUMHYECKHE,
XUMHUYECKUE,
OHoJIOrHYecKue,
MHUKPOOHOJIOTHYECKHE

OTBeTH Ha BOIIPOCHI K 9K3aMCHY:

Ned, 13,14,34,57,70,72,74,78

OTBeThI Ha BOMPOCHI K IK3AMEHY:

Ne 6,11,12,14,16,31,39-42,46-49
BrinonHenne MHANBUIYaTbHBIX
3aaHUuN

OTBeThI Ha BOMPOCHI K IK3AMEHY:

Ne34-49, 56-62, 67,68,70, 74-79
BrinosiHeHME MHIUBUYATbHBIX
3aJIaHUN

HazwiBaet u
IOSICHSIET OCHOBHBIE
(busuko-
XUMHYECKHUE
MIPOIIECCHI C
omnOKaMu

Bremomaaser
CTaHJapTHHIC
OTIEPALINH C
oIInOKaMu

Bremomaser
WHAUBHUIyalIbHbIE
3aJIaHUA C
OIIMOKaMH,
[Iyraercs B
000CHOBaHHUH
BBIOOpaA MeTOIA
oTpeeNIeHUs
¢buzuko-
XAMHYECKHUX
CBOMCTB

MOJICKa3KaMH
ITosicuser,
KJIACCU(PUITUPYET
OCHOBHBIE (pU3HKO-
XHUMUYCCKHEC
MIPOIIECCHI C
HEOOJIbITUMHU
MOJACKa3KaMHU
Mpeno/iaBaTesis

Bremomaaser
CTaHJIapTHbIC
onepauuH C
MOJICKa3KaMH
MPEIoJaBaTeNst

[IpuBOaUT IpUMEpHI
HEKOTOPBIX
SKCIEPUMEHTATbHBIX
METOJIOB C
MOJICKa3KOH
IIpEIoaaBaTesst
[IpaBunsHO
OLICHHBAET
MOTPENTHOCTH
BEJIMYHH C
HEOOJIBIION
MOACKa3KOi
MpernoiaBaTesst

1a00paTOPHBIX
Cnocoben
CaMOCTOSITETTLHO
NPaBUWILHO HAa3BATh
u
KJIacCU(pHUIUPOBATH
OCHOBHBIE (PHU3HKO-
XMMHYECKHE
MIPOIIECCHI

CaMoCTOSTEIHHO
BBITIOJIHSIET
CTaHJapTHbIE
oIepaluu ¢
COOJIIOICHUEM
TEXHUKH
0e30IMacHOCTH

[IpaBunsHO
BBIOHMpaET
AKCIEPUMEHTAIBHBIN
METO/]I IPH PEIICHUN
3amad
npodeccnoHanbHOM
JeSATEIEHOCTH
Crniocoben
CaMOCTOSITEITLHO
OLICHUBATH
MOTPEIITHOCTh
OTIpeIETIIEMBIX
(hUBUKO-XUMHYECKUX
BEJIMYMH




MECTOAbI

[Mkana ouenuBanus coorserctByer CTO CIIOI TU(TYVY:
[To mucummiInHEe MPOMEXYTOUHASI aTTECTAIMS MPOBOAUTCS B (OpME SK3aMEHOB, IIIKaja OIEHUBAHUS — OayulbHAs («OTIUYHOY, «XOPOIIOY,
«YJOBJIETBOPUTEIBHO, «HEYIOBIETBOPUTEIBLHO).



3 TumnoBble 3aJaHUSI KOHTPOJbHBIX PadoT AJs1 NPOBeJEHUS] MPOMeKYTOUYHOI
arrectauuu. Bonpochl Uil OLEHKH 3HAHMA, YMEHUIl W HABBIKOB, C(POPMHUPOBAHHBIX Yy
cryaenta no komnerenuusm OIIK-1 u OIIK-7:

3.1. [IpumMepbl MHOTOBAPHMAHTHBIX PACUYETHBIX 3aIaHUM J1JI KOHTPOJISI
CaMOCTOSITE/IbHOI Pa0OThI CTYIeHTOB U JJI1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMHuYecKasi TEPMOJANHAMUKA U XUMHYECKOe paBHOBeCHe

3aoanue Ne 1. Pacuem pagno6ecHo2o 6b1x00a npoOyKma Xumu4eckoll peakyuu u 6vloop
ONMUMANILHBIX YC06UIL RPOBedeHUs npoyecca.

o 0
1.1. Ha ocHoBanuu 3HaueHuii TemnoT obpasosanus BemecTB AH ¢ ,qq U3 CHpaBOYHMKA

ompezenuTe H300apHsIi TemIoBoi addekr xumndeckoii peakuun 4 Qp = A H 298 (B x/Ix) mpu

YCIIOBHH, YTO BCE BEIIECTBA, yYACTBYIOIINE B PEAKIIMH, HAXOMATCSA B UACATHHOM ra3000pa3HOM
COCTOSIHHU.

1.2. Onpenenure U3MEHEHHE Ynciaa MoJiel ra3000pa3HbIX BelecTB peakuuu A npu 298 K
¥ CTaHJapTHOM JaBJICHUH.

1.3. Paccuutaiite paboty (B k/[X), coBepmiaemyio B peakuuu A IPOTUB BHELIHETO
nasnenus rpu P = const u T = 298 K.

. o o — 0
1.4. Onpenenure U30XOpHbIH TemwnoBod ekt xumuueckoi peakiuuu A Qv = A U,gg

OpU YCIOBHUH, 4YTO BCE BEIIECTBA, YYACTBYIOIIME B pEAKIMH, HAXOMATCS B HUACATBHOM
razo00pa3HOM COCTOSTHUH.
1.5. Ha ocHoBaHMM JaHHBIX U3 CIOPABOYHHKA OMpEACTUTe H3MEHEHUE CpeaHei

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A AC,? s0s7 (B JUK/K). Temmepatypy T mis

CBOET0 BapHaHTa BO3bMUTE U3 TAOIHIIBL..
1.6. Onpenenute TemioBo 3dpdexT peakuuu A mpu Temneparype | U CTaHIAPTHOM

JTaBJICHUU Ar H? (B KI[)K), HCIOIb3Yys HalJleHHbIC paHee 3HaAYCHUS Ar H 398 144 Afg 208-T *

1.7. YcranoBute, kak OyneT MEHATHCS TEIUIOBOM 3(dexT Xxumuuyeckol peakuuu A npu
MOBBILIEHUM TemIepaTypbl. OTBET apryMEHTHPYHUTE, UCIIOJIb3Ysl COOTBETCTBYIOLINE YpaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Ompenenure u3MeHenue sHTponuu cuctemsl (B Jx/K) B pesynabrare XMMHUYECKOU
peakuuu A, MpoTeKaroleld Mexay BellecTBaMH B HIEabHOM T'a3000pa3HOM COCTOSIHUHM MpU
CTaH/JapTHOM JaBiieHUH U Temreparype 298 K. 3HaueHMs cTaHIapTHOM SHTPOIMU JUIsl BELIECTB
BO3bMUTE U3 CIIPABOYHHKA.

1.9. Paccuutaiite U3MEHEHHE PHTPONUHU ArS$ (8 Ix/K) B pesynbrate peakuuu A npu

temneparype 7T M CTaHZApTHOM JABJIEHUHU, MCIIONb3yd paccuuTaHHble B M. 1.8. 3HaueHus
~0
M3MEHEHHUs SHTPONUHM IpH Temreparype 298 K u ACp 95 7 -

1.10. Ompenenute wu3MEHEHHE CTaHIApPTHOM »HHeprum [nOO6ca ArG$ (Jbx) s

XUMHUYecKoH peakunu A npu temnepatype 298 K u npu temneparype 7.

1.11. PaccuuTaiiTe TepMOAMHAMHUYECKYIO KOHCTAaHTy paBHoBecus K, peakmuun 4 mnpu
temneparype 298 K u remneparype 7.

1.12. Omnpenenure TiyOmHy npeBpameHus & B peakiuu A mpu temreparype T u
aTMOC(EpHOM JaBJICHUH TP YCIOBHH, YTO MCXOTHBIC BEILECTBA B3SATHl B CTEXMOMETPUUYECKHUX
KOJIMYECTBAX.

1.13. Ompenenure TiyOuHy npeBpameHus & B peakiuu A mpu temrepatrype T u
aTMOC(epHOM [aBJICHHWU TPH YCIOBUHU, YTO HCXOJIHBIE BEUIECTBAa B3ATHl B KOJIMYECTBAX,
YKa3aHHBIX B TaOJIHIIE.

1.14. Onpenenute cTeneHb NPEeBpaILIEHUsS UCXOAHBIX BEIeCTB npu ycnoBusax 1.12 u 1.13.



1.15. Omnpenenure coctaB paBHOBECHOM cMmecH B % (MOJL.) JUisl XUMHYECKOW peakuuu A
npu Temneparype T u armochepHoM aaBieHUH npu ycinoBusax 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecusi K, ¥ paBHOBECHBIN BBIXOJ] MPOAYKTOB XHUMHUYECKON peakiuu 4. OTBer
apryMEHTHPYHTE, HCIIONIb3Ysl COOTBETCTBYIOIIME YpPAaBHEHHS XHMHYECKOH TEPMOJMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BJIMSET IMOBBIIICHUE OOIIETO JABJICHHS HA PAaBHOBECHBIA BBIXOJ
MPOAYKTOB XUMHUECKOH peakiuu 4. OTBET apryMEeHTUPYHUTE.

1.18. Cpenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CJIeIyeT MPOBOAUTH PEaKIHI0 A s MOJIy4eHHUS MaKCHMalbHOTO
BbIXO/a MpoaykToB. [Ipu oTBeTe HAa MaHHBIA BONPOC YYUTHIBAWTE KHMHETUYCCKUE (AKTOPHI U
SHEPreTUYecKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuant Xumuueckas peakius A T.K
1 N, +3H, =2NH, 500
2 CCl, +4H, =CH, +4HCIl 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHO€ KOJIMYSCTBO MCXOIHBIX BEIICCTB
1 N> — 0,2 Momp; H, - 2,0 moms
2 CCl; - 5,0 moub; H, — 10,0 moab
3 CHq4 — 0,02 mous; S, - 0,1 moms

3aoanue Ne 2. Pacuem napyuanbnvlx 0aeneHuil KOMNOHEHNO08 PABHOBECHOIL cMecU

19 (o] o
2.1. Ha ocHoBauuu 3Hauenuit AH{ .o U3 cnpaBounuka onpesnenure TemioBoi sPpdext

peakmun B A Hjyoe (kJIx) mpu 298 K ¥ CTaHZapTHOM JaBIEHHHM C YY4€TOM arperaTHoro
COCTOSIHUS BCEX BEILECTB, YYACTBYIOIUX B PEAKLMH.
2.2. Omnpenenure nzmenenue >HTporuu A, Sy, (Jx/K) B X01e XUMUUecKol peakiuu B

npu 2908 K u CTAaHAApPTHOM IAaBJICHUHU C YYCTOM arperaTHoro COCTOsIHHUA BCCX BCIICCTB,

YUYaCTBYIOIIMX B pE€aKINU.
2.3. Ha ocuoBanuu JAaHHBIX OIMPCACIINTEC HN3MCHCHHC CpCIIHCfI TCIINIOEMKOCTH  IJIA

peakitiu B A, Cp os1 (J1i/K).

2.4. Paccumraiite TermoBoil ekt peakumm A H; ¢ HCHIONB30BaHHEM CpEIHHX
TEIUIOEMKOCTEN A, Cho20e.

2.5. Omnpenenure wusmenenue surpormu A, S (Jx/K) B xome peakiuu B npu
Temmeparype T ¥ CTAHIAPTHOM JABICHUH, UCTIONB3YS A, Spgs 1 A Cp oot .

2.6. BwluncinTe M3MEHEHUE CTaHIapTHOM dHeprum ['u66ca A G; (JIXK) Uit XUMHYECKOM
peakimun B mpm Temmeparype T. CpenaiiTe BBIBOA O HAalpaBICHUH CaMOIPOU3BOIEHOTO
npoiiecca.

2.7. Omnpenenute TEPMOJINHAMHYECKYIO KOHCTAHTY PAaBHOBECHS XUMHUUYECKOU peakuu Ky
npu Temmeparype T.

2.8. Hanummure ypaBHEHUE, CBA3BIBAIOIIEE KOHCTAHTY PAaBHOBECHSI XUMUYECKOHN peakinu
K, ¢ xumunueckoil mepeMeHHO# (ITyOMHON NpeBpallieHUs) { MpPH YCIOBHH, YTO HMCXOJHBIC

BCIIECTBA B3ATHI B CTCXUOMCTPHYCCKUX KOJINYCCTBAX.



2.9. 3anumute B 00IIEM BHJE BBIPAXKEHHE JAJSI KOHCTAHTHI PABHOBECHS XMMHUYECKOM
peaxkuu B uepes nmapruanbHble TaBICHUs pearupyoiiuX BEIIeCTB.

2.10. Onpenenure mapiyaibHbIE JaBICHHUS T'a3000pa3HBIX BEIIECTB MPU TeMIieparype T u
aTMoc(hepHOM JaBICHUH.

2.11. Ouenute BIUSHUE M3MEHECHHs OOIIETO NABICHHS, TEMIEPaTypbl U pa30aBJICHUS
PEaKIMOHHONM CMECH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW peakluu, Ha I[OJIOKEHUE
pPaBHOBECHSI PEAKIIUU U PAaBHOBECHBIN BBIXOJI MTPOIYKTA.

Bapuant Peakus B T, K
1 Fe+ CO,=FeO +CO 700
2 CO + Hy = Crpagum) + H20 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a3oBble paBHOBecHSI U PACTBOPHI HEAJIEKTPOJIMTOB

3aoanue Ne 3. Ananusz pazoeo2o pasnoeecus »HcuoKocms — nap 6 00HOKOMHOHEHMHOU
cucmeme

3.1. dns BemecTBa A, MCTIONb3ys AaHHBIe «KpaTKoro cnpaBoYHUKA (PU3UKO-XUMHUECKIX
BEJIMYMHY» 10 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS BEILECTB OT AABJICHMS, NOCTPONTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

3.2. Onpenenure ko3 duimentsl ypasuenus InP =A - B/T.

3.3. Beruncnure temory ucrnapenus AH nmns BemectBa A (k/k  /MOIB), WCONB3yS
kod(uIMeHT B, HaliieHHbIH B 11. 3.2.

3.4. Bpluucnure TemmepaTypy KuneHus npu P = 1,0132-10° Tla. ComocraBbTe ee ¢
TaOJIMYHBIM 3HAUEHUEM.

3.5. Bpluucnure JaBieHHE HACBHIIIEHHOIO Iapa NpU TeMmIeparype [y, YKa3aHHOW B
3aJaHUH.

Bapuant Bemecto A Tx °C
1 C,HCI30, TPUXJIOPYKCYCHASI KHCIIOTA 130
2 C,H,CI,0, JIUXJIOPYKCYCHAsl KUCJIOTa 190
3 C,H;5CIO, XJIOPYKCYCHAst KHCJIOTa 180

3aoanue Ne 4. 3axkon Paynsa u eco npumenenue K pazdaeienHvim pacmeopam

4.1. Beuucnute 1o 3akoHy Payns gaBieHWE HACBHIIEHHOTO Tapa PacTBOPHUTENS Hal
PacTBOPOM YKa3aHHOM KOHIEHTpPAIUH.

4.2. CpaBHUTE C OKCIEPHUMEHTAIGHBIMUA JIAHHBIMH W OOBSCHHUTE TIONyYEHHBII
pe3ynbTar.

4.4. PaccuuraiiTe akTUBHOCTb U KOO(PPHUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

No
Bapuant| CocrtaB pacTBopa T,°C Po 1, klla m, 1;4_|OHOB/KF P, xlla
2
a
1 Nal — H,0O 25 3.1672 0.500 3.1179
2 Co(NH,), — H,O 25 3.1672 1.600 3.0818
3 C12H2,011 — H,O 0 0.6104 1.651 0.5893

3aoanue No 5. Doyonuockonuueckue u KpuocKonuuecKue ceoicmea pacmeopos



Omnpenenurte, MOJUUHSIOTCS JIM HACANBHBIM 3aKOHAM YKa3aHHBIE B TaOJHUIIE PacTBOPHI.
Ecnu He NOUUHSAIOTCS — YKa)XKUTE IPUUUHY.

st cuctemsl H3BO3 — HyO mpuBeneno moswienue Temmneparypsl kunenust (AT), ans
BCEX JPYTUX CHCTEM — IIOHIKCHUE TeMIepaTtypbl 3amep3anus (AT).

Ne

BapuaHT PactBop Cocras pacTBopa AT
a
1 H;BO; — H,0 2.541/100r Hy0O 0.214
2 CCI;COOH - H,0 1.062r/65r H,O 0.322
3 LiBr — H,O 1.390r/ 100 r H,O 0.566

96YJ'II/IOCKOHI/I‘I€CKI/IC Eu KPHUOCKOIIMICCKUC K KOHCTaHTHI paCTBopnTeneﬁ:

PactBopurenn H,O CeHe CH;COOH NH;3(x) CCly
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HcuoKoCms — nap 6 08yXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nHpopmaIuo o CUCTeMe HeceT JuarpaMMa TeMiepaTypa KMIIEHHUs] — COCTaB
cucremsl A-B?

Ilo nnarpamme onpenenure;

6.2. Ilpu kakoi TeMIiepaType 3aKUIUT KUIKOCTh, CoJIepKaias @ MoJ. % BemiecTra A.

6.3. IIpu kakoil TeMnepaType Bcsl IepBOHAYANIbHAS JKUAKOCTh OOpAaTUTCS B Iap, €CIH MPH
HarpeBaHuu nap He OTBOAUTH?

6.4. Kak Oyznet MEHATbCs COCTaB MEPBOHAYATBHOM KUAKOCTH [0 Mepe ucnapeHus?

6.5. KaxoB cocTaB nepBbIX My3bIpbKOB Mapa?

6.6. Kak mn3MeHsieTcsd COCTaB pPaBHOBECHOIO C KUIIAIIEH JXUAKOCTBIO Iapa B XOJ€
ucnapeHus?

6.7. Kakoe KoJIM4ecTBO KaKJOro M3 KOMIIOHEHTOB CMECU OYyAeT HaXOAUTHCS B KHUIKOU
¢a3ze u B mape, eciM M KT CMECH, 33/IaHHOTO COCTaBa HarpeTh JI0 TEMITEpaTyphl 17

6.8. Kakue npoayKTbl MOXHO TOJY4YUTb, €CIU IOABEPTHYTh XUAKOCTb 33JaHHOIO
cocraBa

@) IeperoHKe B paBHOBECUH (MHTETPAIbHOM MeperoHke);

0) nmpocToii (nuddepeHnanbHON) NeperoHKe;

8) pektudukanuu?

Bapuant Cucrema A-B M, xr a, Moir.% A T, °C
1 H,O — C4H50, 2,0 80 92
2 CH30H — C,H4CI, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel naiagKkocmu

7.1. OxapakTepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTBOpuUMOCTH
KOMITOHEHTOB B KHMJIKUX U TBEPIBIX (pa3ax, TUIBI TBEPIBIX PACTBOPOB, HAIUYHE YCTOWYHBBIX U
HEYCTOMYUBBIX XUMUUYECKUX COCAUHEHUM.



7.2. JlaliTe ommcaHUWE COCTOSHHUS CHUCTEMBI B Pa3IMYHBIX YCIOBHSIX, pacmudpoBaB
3HaYEHHE BCEX MOJIeH, TMHUI U XapaKTepHBIX TOUEK JUarpaMMbl IJIaBKOCTH cucTeMbl A — B.

7.3. Omnpenenute TeMIeparypy Haudala KpUCTaJIM3allU paciulaBa cocTaBa | u cocrtas
NepBbIX KpucTamioB. Kak n3MeHsiercs cocTaB paciiiaBa u TBEpoi (pa3bl mpu oXJaxaeHuu?

7.4.0npenenuTte TeMIepaTypy Havaja IJIABJICHUS, KOJUYECTBO U cocTaB (a3 mpu 3TOi
Temreparype i cuctemsl coctana Il.

7.5. HauepTure cXxeMaTHYEeCKHE KpUBBIE OXJaxaeHUs pacruiaBoB cocrasa [, 11 u III,
OTIpeIeNIUB YHCIIO U COCTaB (a3 M pacCUUTaB YUCIIO CTETEeHEN CBOOOAbI B XapaKTEPHBIX TOUKAX U
Ha KQKJIOM YYaCTKE KPUBOUW OXJIAXKICHHUS.

7.6. BeluncnuTe Macchl paBHOBECHBIX (a3 npu 3aganHoi temneparype t,°C u konuyecTse
UCXO0HOM cMmecu cocrasa III.

7.7. Ana cuctem, o0pa3yloIIMX XUMUYECKUE COCAMHEHHUS, OINpeaenanuTe (GOpMyINbl 3TUX
COCIMHEHU.

CocTaB HCXOIHOH CMECH
Bapuant Cucrema A-B KomunuectBo cocrasa A,% T .°C
HCXOIHOM I 1 1
cMecH
1 Mg - Cu 500 10 60 90 550
2 Cr-Sn 5 Kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — DiIeKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexkmpoosusricyuiue cuibl U NOMEHUUATbL

8.1. Kakoro poaa neBblii 27€KTpOJ TrajgbBaHU4ecKoro anemMenTa 4. Hanumnre ypaBHeHue
peakuuy, MpOTEKalIleld Ha 3TOM 3JIEKTPOJI€ B PAaBHOBECHBIX YCIOBUSX, M ypaBHEHHE IS
pacueTa oTEeHIMaIa TOro MNEKTPOIaA.

8.2. Ompenenute CpeAHIO MOHHYIO aKTUBHOCTb 3JIEKTPOJIMTA 8+ B JIEBOM DJIEKTPOJE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHUHU CIPABOYHBIX 3HAYEHUH CPEIHEr0 HOHHOIO
KO3 UIIMEeHTa aKTUBHOCTU 3JIEKTPOJIUTA MPHU MOJSUIBHOM KOHIIEHTpAaMu M1 U TeMIleparype
298 K.

8.3. Onpenenure 31EKTPOAHBIN TOTEHLIKAN JeBoro 3ekTpoaa npu 298 K. CrannapTHbIi
AJIEKTPOIHBII MOTEHIIMAT BO3bMUTE U3 CIIPABOYHHUKA.

8.4. Kakoro poja mnpaBblii 3JIEKTPOJ TalbBaHMYECKOTro »sieMeHTa A? Hanummwre
YPaBHEHHE PEAKIUH, IPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJE B PABHOBECHBIX YCIIOBUAX, U YPAaBHEHUE
JUIsL pacyeTa MOTeHIMaa 3TOro IeKTpoaa

8.5. Onpenenure CpeiHION MOHHYIO aKTMBHOCTH JIEKTPOJIUTA d+ B IIPABOM DJIEKTPOJIE
raJIbBAHUYECKOTO 3JeMEHTa A Ha OCHOBAaHUU CIIPABOYHBIX 3HAYEHUIH CPEIHET0 HOHHOIO
K03 pHIIMEeHTa aKTUBHOCTU SJIEKTPOJIUTA MPH MOJISAIBHOM KOHLIEHTPALMM My M TeMIepaType
298 K.

8.6. Ompenenure dJIEKTPOAHBIM NOTEHLMAN IpaBoro siekrpoga npu 298 K.
CraHgapTHBIN JIEKTPOAHBIN MOTEHIIMAT BO3BMUTE U3 CIIPABOYHHKA.

8.7. Hamummure SIEKTPOIHBIE PEAKIMU, NPOTEKAIONIME Ha OTPUIATEIBHOM U
MOJIO)KUTEIBHOM ~ 3JIEKTPOAAX U CYMMapHYI0 XHUMHUYECKYI0 PpEaKIHIo, IPOTEKAIOIIYIO
CaMOIIPOU3BOJILHO MPHU pabOTe TrajJbBaHUYECKOTO dJIeMEeHTa A.



8.8. Ompenenute snexrponBrwkymyo cuiny (3/JC) rajmpBaHWYECKOTO 3JIeMEeHTa A |
MaKCHUMAaJIbHYIO TOJIE3HYIO JJIEKTPHUECKYIO PaboTy, KOTOPYIO MOXHO TOJYYHUTh NPH paboTe
JTAHHOTO AJieMeHTa npu temrepatype 298 K.

8.9. BpluncinTe KOHCTaHTY PaBHOBECHS pPEaKLUHU, IPOTEKAOLIEH CaMOIPOU3BOJIBHO a
rajgbBaHn4yeckoM sneMente A npu temneparype 298 K. Ilpumwure, 4To B peakiuu y4acTBYET
OJIMH DJIEKTPOH.

8.10.CocTaBpTe TaJbBaHMYECKUH 3JIEMEHT, B KOTOPOM IPOTEKAET CaMONIPOU3BOJIBHO
XUMHUYecKas peaxkius B.

8.11.0npenenute cranaaptHoe 3Hadenue DJ]C rajapBaHM4YecKoro aiemMeHta. B koropom
IIpOTEKaeT XUMHuUeckas peakuus B, npu temneparype 298 K Ha ocHOBaHMM CTaHJApTHBIX
AJIEKTPOJIHBIX IMOTEHIIMAJIOB U3 CIIPABOYHHKA.

8.12. Onpenenure E° npu Temneparypax 288 u 308 K Ha ocHOBaHUM 3HAYCHUS E° npu
OE°

298 K u BeaIuuMHEI (a__rj , IPUHAB YTO B YKA3dHHOM HMHTCPBAJIC TCMIICPATYP 3aBUCUMOCTDb ED
P

= f(T) nuneiina.

8.13. Ompenemure AGY (kJIx) peakuun B, MpoTeKarouieil B raibBaHHYECKOM JIEMEHTE
npu Temneparypax 288 K.

8.14. Ompenenure ASY (Jx/K) mis peaxumu B, mpoTekaromeil B raibBaHHICCKOM
31eMeHTe npu Temneparypax 288 K.

8.15. Ompegerure temioBoit sbdexr AH? (kI[x) peakuus B, mnporexaomeil B

raJIbBAHMYECKOM 3JIEMEHTE ITpHU TemrepaTypax 288 K.
8.16. Onpenennre KOHCTAaHTY PaBHOBECHS XUMUYECKOW peakuuu B, mpu temmeparype

288 K.
. my, my,
Bapuant ["anbBanmveckuii 3nemMeHT A vo/kr H,0 vos/kr H,0
1 Zn|ZnS0O4||[KCIAGCl ), Ag 0,005 0,2
2 Pt,H2|H2S04||KCIHY,Claip),Hg 0,005 0,2
3 Cu|CuCl,||CdSO4/Hg2SOup),HY 0,005 0,2
OE° 4
Bapunant Xumudeckas peakuus B o 107, B/K
P
1 Pb + 2Agl = Pbl, + 2Ag —1,38
2 H, + Hg,SO, = H,SO,4 + 2 Hg - 6,50
3 Nalz + Na,S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOUMOCHb PACMEOPOE C1AObIX IJIEKMPOTIUM 08

9.1. Omnpenenute yneabHYIO IEKTPUUYECKYIO NPOBOJMMOCTb pacTBOpa 3JIEKTpOIHTa A,
UCTIONB3YS yIeIbHOE COPOTHBIICHNE PacTBOpa p.

9.2. OnpenenuTe MOJISIPHYIO 3JIEKTPUYECKYIO TPOBOJUMOCTD PACTBOPA AIEKTPOINTA A.

9.3. Ha ocHOBaHHMHM CNIPaBOYHBIX JAHHBIX NMPOBOJMMOCTH OT/CIBHBIX MOHOB BBIYHCIINTE
IpeJeNbHYI0 MOJISIPHYIO 3JEKTPUYECKYIO TPOBOAUMOCTD 3aJJaHHOTO 3JICKTPOIIUTA.




9.4. Paccuuraiite crenens quccouuanuu (%) u KOHCTAHTY IUCCOLMALIUN IEKTPOIUTa A
npu KoHUeHTpauuu C Ha OCHOBAaHUH JIaHHBIX AJIEKTPUUYECKON MTPOBOAUMOCTH.

9.5. Omnpenenure KOHLEHTPALMIO MOHOB BOJOPOJA B PacTBOPE 3JEKTpoiauTa A mpu
KoHIeHTpauuu C, UCNONb3ys 3HAYeHHE CTENEHU IMCCOLMAlMU, mosydeHHoe B 1. 8.4. u pH
pacTBopa.

9.6. N300pa3ute cxemMaTnuyeckKu U OOBSICHUTE 3aBUCUMOCTbH YIEIBHON JJICKTPHUECKOU
IIPOBOAMMOCTH OT KOHLIEHTpALMK €Ia00r0 U CUIILHOTO 3JEKTPOJINTA.

9.7. N300pa3ute cxeMaTHYECKU U OOBSICHUTE 3aBUCHUMOCTh MOJISIDHOW JJIEKTPUYECKOM
IPOBOJUMOCTH OT KOHIICHTPALIUHU CIIA00TO U CHIIBHOTO 3JIEKTPOJIMTA.

Bapuant OnexTpoauT A C-10°, Mmonn/n p-lO'Z, OM-M
1 HCOOH 1,39 0,569
2 u-C3H;COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — MeToabl U3yUeHHsI CTPOEHHUSI MOJIEKYJ, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOMCTBAX

3aoanue Ne 10. Inexmpuueckue ceoucmea MoJ1eKy

PaccunTarh nunonsHBIE MOMEHT W 3()()EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHUHU
9KCHEPUMEHTAJIbHBIX 3HAUEHUH MOJISIpPHON MOJISPU3YeMOCTH IIpU 3aJaHHoi Temnepatype 7. [Ipu
pacuere mnpeHeOpeYb BEIWYMHON AaTOMHON COCTABISIIONICH IONSAPU3YEMOCTH, MOJISIPHYIO
pedpakiuio BEIYUCIUTD MO IPABUITY a/TATUBHOCTH.

Bapuant Monekyna A T,K Pn-10°, M /moub
1 NH; 473 35.21
2 H,O 573 40.5
3 HCI 260 33.57

3.3. KonTpoJibHBIC BONPOCHI 10 Kypcey "®Pu3nyeckass Xumus' K IK3aMeHy
Tembl 1 - XumMu4yeckasi TEPMOAMHAMHMKA M XMMHYECKOEe PABHOBECHE

1. ®ynkuum mporecca u (QYHKIMHU COCTOSHUS. BHYTpeHHss »Heprus, Teiora, paboTa,
3aKOHBI TEPMOJIMHAMUKH.

2. Pabora pacmupeHus HIEIbHOrO ra3za B H30TEPMUYECKOM, M300apHOM U H300apHO-

U30TEPMHUUYECKOM TIpolieccax.

TemnoTa nporeccoB Npu MOCTOSHHOM 00beMe U JTaBJICHUH.

[TepBslit 3akoH TepMoarHaMUKH. PacueT TernoBbix 3¢ dexToB. 3akoH ['ecca.

5. TemnoTel 00pa3oBaHMs U TEIUIOTHI CrOpaHus BemiecTB. VX ncnonb3oBaHue Ui pacueToB
TEIUIOBbIX 3((HEKTOB XUMUUYECKUX PEaKLIUM.

6. OmnpeneneHue TeMIOEMKOCTH. VICTUHHAs W CpeiHsAs TEMJIOEMKOCTb. 3aBUCHMOCTb
TEIIOEMKOCTH OT TeMIepaTypbl (MHTEPIOISAIMOHHbBIE YPAaBHEHHS).

7. 3aBHCHMOCTH TEIUIOBOTO 3(pdeKkTa XMMHUUECKUX peakiuil OT TeMiepaTypsl. Y paBHEHHE
Kupxroda.

8. WuterpupoBanue ypaBHenusi Kupxrogpa. CocraBieHue ypaBHEHUS Uil pacyera
TEIUIOBOrO 3P PeKTa XMMUYIECKOH peakiy IPpU 3aJJaHHOM TeMIeparype.

9. TepmoauHaMHUYECKH oOpaTumble u HEoOpaTUMbIE IIPOLIECCHI. Pa6ota
TEPMOJIMHAMHUYECKH 00paTUMOTO Ipolecca.

10. Dutpomnus. MaTtemaTnueckue BbipaxkeHus |l 3akoHa TepMOAMHAMUKY I OOPAaTUMBIX
HEOOpaTUMBIX MPOIIECCOB.
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V3menenue SHTpONMY B U30JIMPOBAHHOM CUCTEME KaK KpUTEPUH HAIPABJICHM IIpoliecca
Y COCTOSIHMSI PABHOBECHSL.

M3MeHeHne SHTPOIIMY [IPU HarpEBAaHUU, PACIIMPEHNH, CMELIEHUH HI€aIbHBIX I'a30B IIPU
(ha30BbIX MIEPEXOAAX.

[Tocrynar [Tnanka. PacueTr abCcomoTHOM SHTPONINH.

M3MeHeHne SHTpPONUM B XMMHUYECKHX peakuusax. CocTaBieHUE ypaBHEHUS Ul pacyeTa
W3MEHEHUS SHTPOIUU XUMHUUYECKON PEAKLIMU IIPU 3aJaHHOM TEMIIEpaType.
MakcumManbHasg ¥ MakCUMajbHas Mose3Has padbota. TepMoanHaMUUECKUE MOTEHIMAIIbI
KaK Mepa paboTOCTIOCOOHOCTH CHCTEMBI.

TepMonnHaMuyecKkue NOTEHIMAIBI KaK KPUTEPUN HAIIPaBJICHUA IIPOLIECCAa U COCTOSHUSA
paBHOBECHSI B 3aKPBITHIX CCTEMAX.

Oneprust ['enbMmronbua (M30XOpPHO-U30TEPMUUECKUN MOTeHUMan) M sHeprus ['10OO6ca
(m300apHO-M30TepMUUCCKHi moTeHwan). CBOOOIHAS U CBS3aHHAS YHEPTHS.
3aBucumocTh 3Hepruu ['n66ca ot Temeparypsl U 1aBICHUS.

VYpasnaenue ['enpmromnbia-I'nooea.

3aBucuMocTh 3Hepruum [ub0ca OT cocraBa CHUCTeMbl. XUMHUYECKHH MOTEHLUAI
KOMIIOHEHTa CUCTEMBI.

XUMHUYECKUH NOTEHIMAT UJI€aJIbHOTO U PeaibHOro ra3oB. @YruTuBHOCTh, KO3 uLneHT
(YrUTUBHOCTH; aKTUBHOCTh, KO3()(UIIMEHT aKTUBHOCTM peaTbHOrO Taza. MeTomabl
HaXO0XJeHUs K03(pPULHEeHTOB GYrUTUBHOCTU M AKTUBHOCTH.

BoiBoz ypaBHEHHS "M30TEPMbl XUMUYECKON PEaKIu".

TepMoanHaMuyeCcKue U MPAKTUYECKUE KOHCTAHThI paBHOBECHA. CBS3b MEXy HUMH.
PaBHOBecue B TeTEpOreHHbIX XMMHUYECKHUX peakuusx. KoHCTaHTBI paBHOBeCHs
TETEPOTrE€HHBIX PEAKIIUH.

3aBUCHUMOCTh KOHCTAaHTBhl pPaBHOBECUSI OT TeMIleparypbl. BblBoa M aHanu3 ypaBHEHHUS
n300apbl XUMHUECKON peakiuu B 1uddepeHraabHoi popme.

WnterpanbHas ¢opMa ypaBHEHHMs H300apbl XumHuueckod peakuuu. CocraBieHHe
YPaBHEHHS Ul pacueTa KOHCTAHThl PABHOBECHUS XUMUYECKOW PEAKIIUHU OT TEMIIEpaTypHI.
Tennosas Teopema HepHcTa U ciieIcTBHS U3 Hee.

Tema 2 — da3oBble paBHOBeCHSI H PACTBOPbI HEJIEKTPOJINTOB

[TpaBuno ¢a3 I'ub66ca. Ilonsarue "¢aza", '"cocrapustomee BemecTBa", '"ducio
KOMIIOHEHTOB", ""TepMOJIMHAMUYECKHE CTENIEHU CBOOOIbI".

VYciioBue TEpMOIMHAMUYECKOTO PABHOBECHS MEXTy (hazaMu.

BeIBOJ, aHann3 1 uHTErpUpoBaHue ypaBHeHus Knaysuyca-Knanelipona.

JlarpaMmbl COCTOSIHMSI OJJHOKOMITOHEHTHBIX cucTeM. X pa3bop ¢ momolipio npaBuia
¢a3 I'nb6ca.

WneanpHble 1 HEWAEAIbHBIE PACTBOPHI. 3aKOH Payis.

XUMHYECKUH MOTEHIIHAI KOMIIOHEHTAa B UJ€aIbHOM U HEUJeaIbHOM pacTBOpax.
Boruncnenne akTUBHOCTH pacTBOPUTEINS MO MOHMKEHUIO JBJICHUS Mapa HaJl pacTBOPOM,
[0 TIOHWKEHHWIO TeMIepaTyphl 3aMep3aHusl pacTBOpa M OCMOTHYECKOMY JIaBJIEHHUIO
pacTBopa.

KonnuraruBable CBONCTBA PAaCTBOPOB M UX MTPAKTUYECKOE UCIIOJIB30BAHNE.
PacTBOpHMOCTB ra30B B KHAKOCTU. 3aBUCHUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPHI.
PacTBoprMOCTh Ta30B B KHJIKOCTH. 3aBUCHUMOCTb PAaCTBOPUMOCTH OT JaBIIEHUS H
n00aBKH 3JeKTponuTa. YpaBHeHHe CedeHoBa.

HeorpanuueHHO pacTBOpHMBIE IPYr B JApYre >KUAKOCTH. BpluncieHue naBieHUs U
cocTaBa napa HaJ uaealbHbIMH pacTBopami. IlepBriit 3akon I'n60ca-Konosamnosa.
Huarpammbl  "oOmiee maBieHHe-cocTaB", 'Temmeparypa KWIIEHHS - cocTaB','cocraB
pacTBoOpa -cocTaB napa' Juis HACaJIbHBIX PACTBOPOB.

da3oBas AuarpamMma paBHOBECHs KUAKOCTh — nap. [IpaBuiio peryara.

Bunasl neperonku: uHTerpanbHasi, qudQepeHnmanbaas, GpakiuoHHas, peKTHPUKAIIHSL.
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A3zeoTponHble pacTBOpPHL. JlMarpaMMbl paBHOBECHS >KHJIKOCTb — Hap ISl a3€0TPOITHBIX
pacTtBopoB. PekTudukaius a3e0TponHbIX paCTBOPOB.

OrpanvueHHas B3aWMHasi PAaCTBOPUMOCTH JKHJKOCTEeH. BiusHue temmeparypsl Ha
pPacTBOPUMOCTb.

JlaBiieHME U COCTaB mapa HaJl CMEChI0 B3aMMHO-HEPACTBOPUMBIX KUAKOCTer. [leperonka
C BOJSIHBIM I1APOM.

PacTBOpMMOCTH TBEp/IBIX BELIECTB B JKUAKOCTU. MaeanbHas pacCTBOPUMOCTb. Y paBHEHUE
[Ipenepa.

JnarpaMMbl TUIABKOCTH JBYXKOMIIOHEHTHBIX CHUCTEM C IIOJHOM PacTBOPUMOCTBIO B
JKUJIKOM U IIOJIHOM HEPACTBOPUMOCTBIO B TBEPAOM COCTOSIHUU. KpUBbIE OXJIaKI€HUA.
JnarpaMMbl TUIABKOCTH JBYXKOMIIOHEHTHBIX CHUCTEM C IIOJHOM pPacTBOPUMOCTBHIO B
JKUJKOM U TBEPAOM COCTOSIHUU. BUJIBI TBEPIBIX paCTBOPOB.

JnarpaMMbl COCTOSIHUS JABYXKOMIIOHEHTHBIX CHCTEM C IIOJHOW PACTBOPUMOCTHIO B
JKUJKOM M OrPAaHMYEHHOM pacTBOPUMOCTBIO B TBEPAOM cOCTOsAHMHM. Kpusble
OXJIAXKICHUS.

JmarpaMmbl TJIaBKOCTU JIBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yroIIMX XUMHUYECKUE
COEIMHEHUS, IIaBALIMeCs 0€3 Pa3IoKEHUs U C PA3JI0KEHHUEM.

Tema 3 - Dy1eKTPOXUMHUYECKHE CHCTEMBI

KosnuratuBHble CBOMCTBAa pacTBOPOB AJIEKTPOIUTOB. M30TOHMYECKUH U OCMOTHYECKUN
KO3 PHUIHIEHT.

CrpoeHre pacTBOPOB CHUJIBHBIX JIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKOW TEOPHU
pacTBOPOB CHIIBHBIX AJIEKTPOIUTOB Jlebast u XIOKKes.

VYpaBHeHue [ pacyeTra CpeAHHUX HMOHHBIX Kod(duumentos axtusHoctd (I, Il u [l
npulmkeHus Teopun Jledast u X1okkens).

PaBHOBecue B pacTBOpax dJIEKTPOJUTOB. TepMOAMHAMMYECKHE W IPAKTHYECKHE
KOHCTaHThl HOHHBIX PAaBHOBECHUH.

ONEKTPOXUMHUYECKUM IOTEHIMAN. BO3HMKHOBEHHE CKayka IOTEHLUANa MU JBOMHOIO
AIIEKTPUYECKOTO CJI0S Ha TPAHUIIE pa3jiena MeTaJlll — pacTBOP JIEKTPOJIUTA.

Bopopoanas mikana 3J1eKTpOIHBIX TOTEHIIMAJIOB.

VpaBuenne HepHcra st paBHOBecHOro mnoTeHnuana. CTaHIAPTHBIN SIEKTPOIHBIN
MOTEHLUA.

Onexktpoas!l |, |l pora um OKHCIAMTENHbHO-BOCCTAHOBUTEIbHBIE 3JEKTPOJbL. [IpuMmepsl.
OnexTpoaHble peakuu. PacueT paBHOBECHBIX OTEHIUAIOB.

KonneHTpaunoHHbIe 1 XUMUYECKHE ralibBaHU4YeCcKre 3neMeHThl. Pacuet 3/1C
['anpBaHMYecKHE JJIEMEHTHl C TepeHocoM u 0e3 mepeHoca. Mcmonp3oBaHue
raJlbBAHUYECKUX JJIEMEHTOB 0e3 mepeHoca i IKCHEePUMEHTaIbHOIO OIpeaeTeHUs
CPEIHUX NOHHBIX AKTUBHOCTEH.

Hcnonp3oBaHne  CTaHAAPTHBIX  TOTEHIHAIOB JUIS  ONpENETeHHs]  HalpaBiIeHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX U NIEKTPOXUMUYECKUX PEAKIIHI.

OmnpeneneHne TePMOANHAMUYESCKUX MapaMeTpoB xumuueckux peakmuii (AH, AS, AG),
UAYIIMX B TAJIbBAHUYECKOM JJIEMEHTE.

OpnHopa3oBble U MHOTOPA30Bble XMMHUYECKHE UCTOYHHUKH TOKA.

VYnaenbHas W MoJsApHas NPOBOAUMOCTb. CBSI3b 3JJIEKTPUUYECKOM NPOBOJAMMOCTH C
MOJIBUKHOCTSIMA HOHOB.

3aBUCUMOCTD 3JIEKTPUUECKON IPOBOAUMOCTH OT TEMIIEPATYpPbl, IPUPOIBI MIEKTPOJINTA U
pacTBOpUTEIS.

3aBUCUMOCTh YACTBHON D3JIEKTPONPOBOAHOCTH OT KOHLEHTPALMH Ui Cclaboro
CHJIBHOTO JIEKTPOJIUTOB.

3aBUCHUMOCTb MOJIIPHOM HPOBOAMMOCTH CHJIBHBIX AJIEKTPOJIUTOB OT KOHLEHTpALMU.
OcHoBHbIe TIosokeHus Teopun Jlebas- Xrokkensa-Onzarepa.

IIpakTHuecKOoe UCIIONIB30BAHNE U3MEPEHUM DIIEKTPUYECKON ITPOBOIUMOCTH.
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Yucna MEepeHOCa, UX HUCIOJB30BAHUC IJIA ONPCACICHUA BHCKTpHHGCKOﬁ IpOBOAUMOCTHU
OTACIBHBIX NMOHOB.

Tema 4 — MeToabl U3yYeHHUsI CTPOCHUS MOJIEKYJI CBOCTBAX

Jlonsipuszanus NOISAPHBIX M HEMOISIPHBIX MOJIEKYJI B TIOCTOSSHHOM U IIEPEMEHHOM
AJIEKTpUYECKUX NoJisax. YpaBHeHus Jlebas, Knaysuyca-Mocortu u Jlopenn-JIlopenria.
Pedpaxmms.

Omnpenenenue JUMNOILHOTO MOMEHTA U MOJISPU3EMOCTH MOJIEKYIL.

OO011as XxapakTepUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.

Bpamarensupie crnexkTpbl. OmpeneieHre MOMEHTa HMHEPUMH U PaBHOBECHOTO
MEXBSIAEPHOTO PACCTOSHUS JUISl [BYXBAJICHTHBIX U JIMHEHHBIX MHOTOATOMHBIX MOJICKYII
U3 CIIEKTPAJIbHBIX JaHHbIX.

OHeprust KojeOaTeNbHOr0 JBW)KEHUS JBYXaTOMHOM MOJIEKYJIBI B  TPUOJMKEHUH
rapMOHHYECKOT0 U aHTAPMOHUYECKOTO OCIUILISATOPA.

Omnpenenenre COOCTBEHHOW 4YacTOTHI, KOA(PPHUIMEHTAa AHTAPMOHUYHOCTH U DHEPTHH
JUCCOLIMAIIMU U3 KOJIEOATEeIbHOTO CIIEKTpa MOTJIOIICHHUS.

75. Yucno v THITBI HOPMATBHBIX KOJICOAHMI MHOTOATOMHBIX MOJIEKYII. XapaKTEPUCTUICCKUE

76.

77.
78.

79.

80.
81.
82.
83.
84.
85.
86.
87.

88.
89.

90.

91.

92.

93.

94.

Y4aCTOTBHI.
BpamarensHo-KoebaTenbHbIe CIEKTPhI MOTJIOMIEHHUS JBYXaTOMHBIX MoJjekyn1 P-, R- u
Q-BeTBH, UX NMPOUCXOXKJICHHE.

DeKTPOHHO-KOJIe0aTeIbHO-BpaIiaTebHbie CeKTpsl. [IpuHimn @panka-KongoHa.
OmnpeneneHue 3HEPruM JUCCOLMALMHU M3 3JIEKTPOHHO-KOJIe0aTeIbHO-BPAIaTEIbHbIX
CIIEKTPOB.

CrniekTpbl KOMOMHAIMOHHOTO paccestHus, conocraBienue ux ¢ UK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KaTaJINn3

CkopocTh peakiuu JUisi TOMOT€HHOM M TreTeporeHHoi peakuuu. Kunernueckoe
ypaBHeHHE. MOJIEKYISIPHOCTH U MOPSA0K TOMOTeHHOM peakiuu. CTaquiiHOe MPOTeKaHNe
peaKkuuu.

Kunernueckast kpuBas. MeTopl OIIpeesICHNs OPSIAKA PEAKIIUH.

Peakumn 1, 2 u 3 mnopsaka. BelpaxkeHune aiii KOHCTaHTBI CKOPOCTH M IIEpHOJA
MIOJIYIIPEBPAILICHHUS.

CrnoxHble peakIiu: JBYXCTOPOHHHE (0OpaTHMBbIe) U MapajulebHbIE.

CI10kHBIE pEaklMK: MOCIEA0BATEIbHBIE U CONPSKEHHBIE.

Meroz KBa3uCTallMOHAPHBIX KOHIEHTPALMI. MeXaHU3M MOHOMOJIEKYJIAPHBIX PEaKIUH.
3aBUCUMOCTH CKOPOCTH TOMOT€HHOM XMMHUYECKOM peaKuu OT TEMIIEPATYPHL. Y paBHEHUE
AppeHnnyca.

Craguu rereporeHHoro npouecca. uddysus B razax, »KMJIKOCTIX U TBEPABIX Tenax. 1 u
2 3akoHbl PuKa.

Bnnsane Temneparypsl M NEpEMEIIMBAaHUS Ha PEXKUM I€TEPOTr€HHOI0 MPOIIECCa.

Teopuss akTuBHBIX coynapeHuid. OCHOBHbIE  JOmylleHMs. BblpaxeHue s
MIPEIIKCIIOHEHITHATHFHOTO MHOXKUTENS B ypaBHEHUN Appennyca. Ctepudeckuii paxTop.
IlonsATHE aKTUBUPOBAHHOI'O KOMIUIEKCA. BBIpakeHHE KOHCTAHTBI CKOPOCTH II0 METOLY
MIEPEXOHOTO COCTOSHHUA.

ConocraBieHNEe YpaBHEHMH TEOpPUM AaKTHBHBIX COYIApEHUNH M TEOpUU INEPEXOTHOIO
cocrosinusi. HenoctaTku Teopuii.

BiistHue pacTtBOpUTEINs Ha CKOPOCTh PEaKLUi B pacTBOPax. '0oMO- U reTepoInTUYECKUe
peaxkuuu.

I'ereponuTrueckue peakuuy. BinsHre MOHHON CUIIBI PACTBOPA U 3aps0B pearupyrolux
YaCTHI[ Ha CKOPOCTH mporiecca. [lepBUUHbBIN U BTOPUYHBIN COJIEBbIE 3P HEKTHI.
OcoOeHHOCTH 1eTIHbIX peakiuil. BosHuKHOBEHUE, pa3BUTHE U 0OpHIB Lienei. TernnoBoil u



LEMHON MeXaHU3Mbl BOCIUIAMEHEHUSI.

95. OcobeHHOCTH mMpOoTeKaHHs] (POTOXMMUYECKUX peakiuil. BwipakeHue aiisi KOHCTaHTHI
cKopocTH poTOXUMHUYECKON peakunu. [IpuMepsl GOTOXUMHUECKUX PEaKLIU.

96. O0mme cBOMCTBAa Karaau3aTopoB. |'OMOTEHHBIM W TeTepOreHHbIN KaTanu3. BnusHue
KaTaJu3aTOPOB Ha TMPEIIKCIIOHECHIHUAIBHBI MHOXHUTEIIb M JHEPTrUI0 aKTUBALMH B
ypaBHEHUU AppeHuyca.

97. 'omorenHsbIif katanus. KucioTHO-OCHOBHOM KaTanus.

98. Ancopbmusi U rereporeHHbld Katanm3. M3orepma m m3obapa ancop6ruu. Cramuu
TFeTEpOreHHOro KaTajln3a 1 BIUSHUE TeMIepaTypbl. Teopun reTeporeHHoro Karainsa.

4. MeToauueckne MaTepuaibl M ONpeaesieHUs] MPOIeIYP OLEHWBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YIOIIUX 3Tanbl ((OPMHUPOBAHUS KOMIETEHIIN .

[IpoMexyTrouHass arrecTalus 1O JTUCIUIUIMHE TIPOBOJMTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsanok npoBefeH s 3a4€TOB U

OK3aMCHOB.



