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1. IMonspu3anus HEMOJSIPHBIX U MOJSPHBIX MOJIEKYJ B IOCTOSIHHOM U IIEPEMEHHOM
AeKTpuyYecKoM noie. Crnaraemple NOJISIpU3aALUN U TOJIIPU3YEMOCTH MOJIEKYJI. Y DaBHEHHE
Jleb6as. IumonbHBIE MOMEHT. BrusHue Ha TONApPU3AINMIO TEMIEPaTypbl M YaCTOTHI
MEPEMEHHOTO JJIEKTPUIECKOTo mojsi. Pedpakius mMonekymn, ee CBOMCTBA, MPUMEHEHHUE B
XAMHUYECKON ITPAKTHUKE.

2 OcHOBHbIE MTOHATHS CIIEKTPOCKOIUHU. O6mas XapaKTEPUCTHKA
MOJIEKYJISIPHBIX CIIEKTPOB, UX 3HaueHue. CrekTpel nornomenus. 3akoH JlamOepra-byrepa-
beepa n npuunHbI OTKIOHEHUH OT HEero. [[puMeHeHne CeKTPOCKONNY B XMMUH.

3 MakpoCKONMMYECKUE CUCTEMBI M TEPMOJIUHAMHUYECKHI METOJ MX OMUCAHMSL.
OCHOBHBIE TIOHSATHS MW ONPEAECICHHUS B TEPMOAMHAMHUKE. TepMOIMHAMUYECKHE
nepeMmeHHble. Temnepatypa. MHTEHCHBHBIE W 53KCTEHCHMBHBIE BenWuuHbL. (CucTeMa,
napaMeTpbl COCTOSIHUS, BHYTPEHHSSI SHEPIUs, SHTaNbNUs. M301UpOoBaHHbBIEC, OTKPBITHIE U
3aKpBIThIE CUCTEMBI.

4 VYpaBHEHUs COCTOSHUS: HWJEAIbHOTO Ta3a, peainbHbIX Ta3oB (Ban-mep-
Baannca, beptio). BupuanbHoe ypaBHEHHE cOCTOSIHUS. TeopemMa O COOTBETCTBEHHBIX
COCTOSIHUSIX Y TIPUBEACHHOE ypaBHEeHUE cocTossHus. Koaduiment cxnmaemMocTu.

5 Temmora u pabota. PaGora pacmupeHuss uacalbHOTO Ta3a B Pa3HBIX
nporeccax. BHyTpeHHSIST SHEpPTrUsl CUCTEMBI, €€ CBOWCTBA, ¢u3nmueckuii cmbici. [lepBoe
Hayajgo TepMOAMHAMUKU. OHTanbnus. CBiI3b MEXAY HW3MEHEHHUEM DSHTAIBINU U
U3MEHEHUEM BHYTPEHHEW DSHEPruud CHUCTEMbl. BHJBI SHTAIbNUM XUMUYECKUX H
¢uznueckux n3meHeHud. [loHATHE W CBOMCTBA TEIJIOEMKOCTH CHCTEMbI. 3aBHUCHUMOCTD
TEIJIOEMKOCTH OT TEMIIEPATYPHI.

6 Temora NpoueccoB Mpu MOCTOSHHOM 00bEME U MPU MOCTOSHHOM JIaBJICHUU.
3akon I'ecca u ero cneactBusi. Luxnbl bopna-Xabepa. CranaapTHbE COCTOSIHHS U
CTaHJAapTHBIE TEIJIOTHl XUMHUUYECKHUX peakiui. Temnora cropanus. Temnora 06pa3oBaHusl.
Meronbl pacueta TemioBbIX 3((EeKTOB peakiuil. 3aBUCUMOCTh TerioBoro 3ddexra
peakuuu oT Temneparypsl. @opmyna Kupxroda.

7 Bropoii 3akoH TEepMOAMHAMHUKA W €r0 pa3udHblie (OPMYIHPOBKH.
[O0GocHOBaHKe BTOpOTro Havasa TepmoanHamuku. Teopema Kapno-Knaysuyca. Ilonsitue o
merone Kapareomopu]|. YpaBHeHHe BTOPOro Hayaida TEPMOJMHAMHUKH ISl OOPATUMBIX U
HeoOpaTUMBIX mpoueccoB. HampaBieHue mpoTekaHusi Mpolecca B HM30JIMPOBAHHOMN
CHUCTEME U YCJIOBUSI PABHOBECHUSI TaKOM CUCTEMBI. DHTPOMUS KaK (DYHKIUS COCTOSTHUSI.
H3MeHeHne SHTPONUHU MPH PA3TUYHBIX ITPOLECCaX.

8 [Toctynat Ilnanka. AOCOJIOTHBIE SHTPONUU XHUMHUYECKHX COEIMHEHUU.
[IpuHUMN  HEAOCTHXKUMOCTH aOCOJIOTHOTO HYyJsSl TeMmIeparypbl. Tperbe Hayaio
tepmonuHamMuku. (TeruioBas Teopema HepHcra). DHTponuss W TepMOAUHAMHYECKas
BEPOSITHOCTb CUCTEMBI.

9 Oueprust  ['enbmronbiia,  sHepruss  [mb6bca w uX  CBOMCTBa.
Xapakrepuctuieckue GyHKIUUA. YCIOBUS PABHOBECUS M KPUTEPUU CaAMOMPOU3BOIHLHOTO
MPOTEKaHMs MPOLIECCOB B 3aKPBITOM CHUCTEME, BBIPAKCHHBIE UEPE3 XAPAKTEPUCTHUUECKUE
dbynkuu. YpaBHenue ['n66ca — ['enbMrosbia u €ero pojib B XUMUHU.

10  Xwumuyeckrne MNOTEHUUANBI, UX OINPEACIICHUE, BBIYMCICHHE W CBOMCTBA.
XUMHYECKUAN MOTEHIMA UACATTBHOTO U HEUJEATBHOTO T'a30B, KOMIIOHEHTOB B UAEAJIbHOM



U HeujeadbHOM pacTBopax. Meroxa nerydectu (pyrutuBHocTH) JIptonca. Koaddunment
JeTy4yecTd. Pa3nuuHble METOAbI BHIYUCIICHHS JETYYECTH U KOd(PUIIMEHTa JIeTy4eCTh U3
OMBITHBIX JAHHBIX. AKTHUBHOCTh M KOd(h(dUIIMEHT axkTUBHOCTU. llepBoe u BTOpOE
CTaH/IAPTHBIE COCTOSHHUS.

11  .PaBHOBecue XMMHYECKHX peakluil. 3aKoH JelcTByromux macc. KoHcranta
XUMHUYECKOTO PaBHOBECHS M €€ CBA3b C m3MeHeHueM sHeprum ['ubb6ca. CranmapTHas
sHeprusi [ mb0ca peakunu. KoHCTaHTBI paBHOBECHS B Pa3HBIX CUCTEMAaX, UX B3aUMOCBSI3b.
YpaBHEHHE U30TEPMbI XUMUYECKOW PEAKIIHH.

12 IlpuHuoun cmenieHuss paBHOBECHs. BiMsHuEe 1aBIIEHUMST HAa PABHOBECHE
XMMHUYECKOM PEaKIMU. 3aBUCHUMOCTh KOHCTAaHTHl PABHOBECHUSI OT TEMIIEPATYpHI.
['eTeporeHHOe XMMHYECKOE paBHOBECHE. Y paBHEHUS N300apbl U U30XOPbI PEAKIIUH.

CoBpeMeHHBIE METO/Ibl PaCu€Ta XUMUYECKHUX PABHOBECHIA.

13 Pacyersl BbIXOJA MNPOAYKTOB XHMHYECKHX PEAKUUM Pa3IWYHBIX THUIIOB.
BpIxoapl MpoAyKTOB TP COBMECTHOM MPOTEKAHUH HECKOJIBKHX XUMUUYECKUX PEAKIIAM.

14  HonnHoe npowusBeneHue Bonabl. Bopopoansiii mnokazarens pH. KucnotHo-
OCHOBHBIC HMHAMKATOpbl. bydepHbie pacTBOppl M WX HCIONB30BAHUE B XUMHUYECKON
npaktuke. bydepHas eMKoCTb.

15  PaBHOBecus B pacTBOpax TIMAPOJH3YIOIIMXCS cojiei. KOHCTaHTa U CcTeneHb
ruaponusa. PaBHOBecus B cucTeMax: OCaJOK-HACBIIIEHHBIA pacTBOp. lIpomssenenme
pacTBOpuMOCcTH U TpousBeneHue aktuBHocTed. ConeBoit »ddexr. PaBHOBecus B
pacTBOpax KOMIUIEKCHBIX COeIMHEHN. KOHCTAaHThI HECTOMKOCTH KOMIUIEKCOB.

16 ~ OcHoBbl (GopMabHOM KHHETHKH. 3aKOH AecTByrommx macc. CKOpoCTb,
IIOPSAOK U KOHCTAHTA CKOPOCTU peakiuu. MOJIEKyIApHOCTh 3JIEMEHTAPHON XUMHUYECKOU
peakuuu. [IpruunHBI pacxoXICHHUS MOPSIAKA PEAKIUU U €€ MOJICKYJIsipHOCTU. [IpocThie u
KBa3uIpocThie peakiuu. Kunernueckas kinaccuuKkaius peakiui.

17  KuHernueckue ypaBHEHHUs pEAKUUN PpPA3IUYHBIX MOPSAKOB U ypaBHEHUS
KMHETUYECKHUX KPUBBIX, MOTYyYeHHUE aHAaMOP(PO3bl KHHETUUYECKOU KPUBOM.

18  CmocoObl omnpesenenus MopsiKa U KOHCTAHThl CKOPOCTH peakuuu. [Ipsmas u
oOpaTHas 3a/1a4il XUMHYECKOU KUHETHKHU.

19 Tlonsitue O CJIOXKHBIX pEaKIUSIX, KUHETUKA OOPATHMBIX, IMapauIeIbHBIX,
MOCJIEI0OBATENbHBIX peakiui nepBoro mnopsaka. ConmpsiK€HHbIE W aBTOKATATUTHYECKHE
peakuuu. [IpUHIMIT HE3aBUCHUMOCTH 3JIEMEHTAPHBIX CTagud. JIMMUTHpyrOmas CTaaus
peakuu. CTanmoHapHOE U KBA3UCTAIMOHAPHOE MMPOTEKAHUE PEAKLIUH.

20  3aBUCHMOCTb CKOPOCTH PEAKIIMM UM KOHCTAHThI CKOPOCTH OT TEMIIEPATYPHI.
VYpaBuenne AppenHuyca. Teopuss AaKTUBHBIX CTOJIKHOBEHUW. OHEpPrus aKTUBALIUM.
Crnioco0sI onpeieNieHust SHEPTUU aKTUBAIIUH.

21  Teopusa nepexoJHOr0 COCTOSIHUS WJIM AKTHBUPOBAHHOIO KOMILUIEKCA Ha
npuMepe OUMOJIEKYJISIpHOM peakuuu. Teopus aOCONIOTHBIX CKOPOCTEH peakiui.
AKTUBUPOBAHHBINM KOMIUIEKC. TpaHCMUCCHOHHBIN KOd(ppuiueHT. YpaBHeHrne DUpHUHTA.

22 Kusernueckwe OCOOCHHOCTH peaknuii B pactBopax. JuddysunoHHbIH
MexaHu3M KuHeTukH. [lapa ctonkHoBenwuil. [Ipumenenune Teopun abCOMIOTHBIX CKOPOCTEH
peakmii K pactBopam. [lepBUYHBIN U BTOPUYHBIN COJIEBbIC 3PPEKTHI.



23 OcCHOBbI TEOpUM KUHETUKM UENHbIX peakuuid. Ponp pagukamoB wu
K0J1€0aTebHO-BO30YKIEHHBIX aTOMOB B IIEMHBIX peakiusx. [IpocTbie U pa3BeTBICHHbIE
nenu. Bo3nukHoBeHHe u 0OpHIB 1iene. [[nuHa mernu u ee cMbIcil. ['opeHne u B3phIB.

3aBUCUMOCTh TPAHUI] BOCIUIAMEHEHUS M B3PBIBAEMOCTH OT TEMIIEPATYpPhl U
JTaBJICHUS.

CooTHolIEHUE CKOpPOCTEH TEIUIOBBIJEICHUS TMpU MPOTEKAHUU PEAKUUU U
TEIIOOTAAYN YEPE3 CTEHKY PeakTopa.

24 OcobeHHOCTH (HPOTOXMMHUYECKHX M PAJAUALMOHHO-XUMHUYECKUX PpPEAKIUH.
OcHoBHble 3akoHbl (oToxumuu. KBaHTOBBIM BbIXxoA. IlpakTHueckoe mNpUMEHEHHUE
(OTOXMMHUYECKUX TIPOLIECCOB U PAUOIH3A.

25 Kuneruka rereporeHHblx peakuui. CooTtHomeHue AUGQYy3UOHHBIX H
KMHETUYECKHUX (PakTOpoB mpoliecca. TonoXuMudeckue peakiuu.

26  KuHeTHKa >IEKTPOXMMHUUYECKUX peakuuil. Teopus 3aMeIIEHHOIro paspsiaa
voHuzauu. I[lonsgpuzannonHsle KpuBble. KaTogHOE BOCCTAHOBIEHHE M aHOAHOE
okucienue. [lonsporpadus u ee npUMEHEHHE.

27  OO6mme cBoiicTBa KaranuzatopoB. Kiaccudukammuss U 0coOOEHHOCTH
KAaTAUIUTUYECKUX peakuuil. BinsHue karamuzaTopa Ha sHepruto aktuBauuu. CTeneHb
koMmreHcauuu. CHOUTHBIA W pa3/ielibHbIi  MEXaHU3Mbl KATaJTUTUYECKUX PEaKIUil.
Karanutnueckast akTMBHOCTh U celeKTUBHOCTh. CooTHomeHue bpencreaa-Ilonsau.

28 T'omorennbiii katanu3. OCHOBHbIE THUIBL. KHCIOTHO-OCHOBHOM KaTanu3 B
BOJAHBIX cpenax. Ponb NOPOMEXKYTOUHBIX MPOAYKTOB. MeETayul-KOMIUIEKCHBIM U
(dbepMEeHTAaTUBHBIN KaTallu3.

29 ['eteporennbiii katanu3. dusnueckas u xumudeckas aacopOuus. CKkopocTb
rETEPOr€HHO-KATAIUTUYECKOM peakuuu. 3aKOH JIEUCTBYIOIINX MOBEPXHOCTENH. OCHOBHBIE
TEOPUU TETEPOrE€HHOTO KaTalu3a.

30 Tepmomunamuyeckas Teopus (a3oBbIXx paBHOBecuil. [loHsiTue "cTeneHb
cBo6ob1". [IpaBuio ¢a3 ['m60ca. PaBHOBecHBIE COOTHOIIEHUS TP (a30BBIX MEPEX0/Iax.
BriBon u nHTErprpoBanue ypasHeHus Knannepona-Knay3uyca s poueccoB IJIaBICHUS
TBEPBIX TEJ, UCTIAPEHUS KUIAKOCTEH U CyOIMMAIIMK TBEPIbIX TE.

31  OpHOKOMMOHEHTHBIE cUCTeMBI. [IpuMmeHeHne mnpaBwia ¢a3 K guarpamme
COCTOSIHUSL OJHOKOMIIOHEHTHOW CHCTEMBl Ha MpPUMEPE BOJABL. DHAHTUOTPOIIHBIE U
MOHOTPOITHBIE ITPEBPAILECHHUSI.

32  ®uszuko-xuMuueckui aHanu3. Tepmuueckuid aHanu3. HeuszomopdHbie
JIBYXKOMIIOHEHTHbIE cucTeMbl. Da3zoBasg auarpamMma CHCTEMBI C NPOCTOM IBTEKTHUKOM.
Kpuoruaparasie cuctemsl. [IpuMeHEeHHE CUCTEM C 3BTEKTUKOM.

33  OrpaxeHue Ha JAuarpaMmax COCTOSIHAS XUMHYECKUX PEaKIUi MEXIy
COCTABJISIIOUIMMU  HEM30MOP(HONW JABYXKOMIIOHEHTHOM CHCTEMBbl. XapaKTEpPHCTHKA
CBOWCTB CHCTEM C KOHIPYSHTHbIM M WHKOHTPYIHTHBIM IUIABJIEHUEM XHUMHYECKOIO
COCIMHECHUS.

34  Jlmarpamma COCTOSIHUSI HEU30MOP(HHON JIBYXKOMIIOHEHTHOW CHUCTEMBI, TJIe
KOMITOHEHTBI OTPAaHUYEHHO PACTBOPUMBI B JKHUJKOW ¢aze. [IpaBmio mpsMoIMHEHHOTO
nuamerpa AsekceeBa. TuIbl TBEpABIX pacTBOpPOB. [[marpamma coctosiHus u3omMopdHOU
JIBYXKOMIIOHEHTHOM CUCTEMBI, € KOMIIOHEHTHI MOJHOCTHIO PAaCTBOPUMBI B KUIAKOU H
TBep0H (a3ze.



35 Cnoco® wu300pa’keHHs W HUHTEPHpPETAlMM MPOCTPAHCTBEHHBIX JUarpaMm
COCTOSIHUSI TPEXKOMIIOHEHTHBIX KUAKUX CHCTEM H HMX H30TEPMUYECKUX MPOCKIIHA.
CucrteMbl ¢ TPOMHOW 3BTEKTUKOIA.

36 OOmasi xapakTepucThka pacTBOpoB. Dusmueckas U XUMHUYECKAs TEOPUU
pactBopoB. /[laBienwe mnapa Haa pacTBopamu. 3akoHbl Payns u T'enpu. [lpunoun
KJIacCU(PHUKAIMU PAcTBOPOB Ha UJACAIbHBIC, NPEICIbHO pa30aBICHHBIE M pealibHBIC.
[IprumHBl  OTKJIOHEHMS  pacTBOPOB  OT  uAeanbHOCTH.  Kpumockomuueckuid U
70yJIMOCKONMYECKUH 3aKOHBI Payis.

37  H3MmeHeHwe TepMOAMHAMUYECKUX (YHKIMM MpU OOpa30BaHUM Ta30BBIX
cMmecer. PactBopumoCTh T1a30B M TBepAblX BewecTB DakTopbl, ONpenessroIue
PacTBOPUMOCTD ra30B B KHUIAKOCTH (pacTBOpUTENE, pacTBOpe 3iekTponuTa). ['papuueckuit
croco0 ompeiesICHUs] SHTAIbIIUU TIJIaBJICHUS BEIIECTBA MO TEMIEPaTypHON 3aBUCUMOCTHU
€ro pacTBOPUMOCTH.

38  ABnenue ocmoca. OCMOTHYECKOE JABIEHHUE pacTBOPOB. TepMOIUHAMUYECKU
BbIBOJ ypaBHeHus Bant-I'odda. HcnmonpzoBanHne OCMOTHUECKOTO JaBJICHUS ISt
OIIPENEIICHUS] MOJIEKYJIIPHBIX MacC BEIIECTB. TepMOAMHAMHUKA pacCHpeiesIeHUus] BEIIECTBA
MEXAY JBYMsS HECMEIUMBAIOIIMMUCS PACTBOPUTEISIMA. 3aKOH pACHpPENEIeHUs IS
UJCAIBHBIX U PEATbHBIX CUCTEM. DKCTPAKIUS U €€ IPUMEHEHHUE.

39 IleperoHka JeTyuuMx JKHAKAX cMeced. JluarpamMmbl  3aBUCHMOCTH
TEMIIEpaTypbl KUIIEHHs U OOILEro JAaBJICHHS Napa OT COCTaBa >KMJIKOCTH M nlapa OMHAPHOMN
CMECH HEOTPAaHMYEHHO CMEIIMBAIOIINXCA KUAKOCTEW. IlepBbli M BTOpPOW 3aKOHBI
KonoBanoa. Cructemsl ¢ MOJ0KUTENBHBIM U OTPULIATEIBHBIM a3€0TPOIIOM.

40  OrpaHu4eHHO pacTBOPUMBIE W NPAKTHUYECKM B3aUMHO HEPACTBOPUMBIE
aetyuyue cmecu. Teopernueckoe 000cHOBaHUE (HPAKIMOHHON TUCTUIUISIIIMN U TIEPETOHKHU C
BOASIHBIM 1apoM. OCOOEHHOCTH MEPErOHKN YaCTUYHO CMEIIMBAIOLIUXCS KUIKOCTEH.

41  TepmonuHamuyeckas TEOpPUS  PACTBOPOB  AIEKTPOIUTOB.  [IpuuumHBI
ANEKTPOIUTHYECKON aucconranyv. OCHOBHBIE MOJOKEHHUSI TEOPUU DJIEKTPOIUTUYECKON
mucconuanuu. M3otonnyeckuii K03PhuimeHT. AKTUBHOCTh U KOI(PPUIIUEHT aKTUBHOCTH
A1eKTpoJuToB. IIpaBuio HMOHHON cuiibl. OCHOBHBIE TOJIOKEHHUS DSJIEKTPOCTATHUYECKOU
TEOPHUH CHUIBHBIX JIeKTpoauToB Jlebas-Xrokkensa. onHnas armocdepa.

42 DJeKTpOonpoOBOJHOCTh PACTBOPOB. PaKTOpPbHI, BIUSIOIIME HA YACIbHYIO H
SKBUBAJIEHTHYIO AIIEKTPOIPOBOIHOCTD. 3aKkoH Konppayma. Koadpumment
37EKTPOnpOoBOAHOCTH. [T0/1BMAKHOCTh MOHOB. 3aKOH pa3BeaecHus OcTBanbaa.

Omnupuyeckas Gopmyna Konppayma.

43 OcHOBBI TEOpUH DJIEKTPUUECKOU IIPOBOAUMOCTH Omn3sarepa.
Onektpodopernueckuii W penakcaluoHHbIM A dexTel. Yucna mnepeHoca HOHOB.
Omnpenenenue yucen rnepeHoca HOHOB criocodom ['urropda. Konmykromerpusi.

44  T'anmpBaHUYECKUI AJIEMEHT, €ro ANEKTPOABUKYIIIAS cuia u
TEPMOJAMHAMUYECKUE  XAPAKTEPUCTUKH.  3aBUCHUMOCTb  JJEKTPOABMKYLIEH  CHJIBI
raJbBAaHUYECKOTO DJIEMEHTa OT TeMIeparypbl. KOHIIEHTpanMoHHas 3aBUCUMOCTBH D.1.C.
VYpaBuenue Hepucra. Kak mnpenckazaTh MOJOKEHHE PABHOBECHS HOHHOM peakiHu?
Krnaccudukanus ralbBaHUYECKUX 3JIEMEHTOB. XUMHUYECKHUE U KOHIEHTPALMOHHbBIE EIH.
Juddy3uoHHbII MOTEHITHAIL.



45 OJNIEKTPOAHBIE TPOUECCHl.  IDIEKTPOXUMHUYECKUNA TMOTCHIUAI. Y CIIOBUE
3JIEKTPOXUMHUYECKOTO paBHOBecHs. IlapameTpnl, ompeAenstonue >IeKTPOXUMUYECKUM
MOTCHIMAI JJIEKTPOJAOB. PaBHOBECHBIM W CTAaHIAPTHBIA SJIEKTPOJHBIE ITOTCHIHAIBI.
Kiraccuduxkanus smektpo1oB. MexdaszHas pa3HOCTb IMOTSHIIMAIOB JJIs 3JIEKTPo10B 1 poja
(0OpaTUMBIX OTHOCHTENIBHO KaTHOHA), 2 poaa (0OpaTUMBIX OTHOCHUTEIHHO AaHHUOHA),
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX U Fa30BbIX JEKTPO10B. [loTeHIIMOMETpHSI.



