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IMMPOIr'PAMMA-MUHUMYM
KaHJMAaTCKOro 9K3aMeHa I10 CIIeUaIbHOCTH

02.00.04 «®uzuueckass XUMHS»
110 XUMUYECKUM, (PU3UKO-MaTEeMaTHYECKHUM U TEXHUYECKUM HayKaMm

Bgenenne

B ocHOBY HacTosLEN POrpaMMbl MOJIOKEHBI CIE/YIONUIUE JUCIUILIMHEL: YYeHHE
O CTPOEHHUU BELIECTBA, XUMUYECKasl TEPMOJUHAMUKA, TEOPHUS [IOBEPXHOCTHBIX SBJICHHMH,
ydeHHe 00 3JIEKTPOXUMUYECKUX IpOlleccaxX, TeOpuss KWHETUKM XUMHUYECKUX peaKiuil
yYEHHE O KaTalluse.

L. Crpoenne Bemecrna

1. Ocnosvl knaccuveckoti meopuu xumuyecko2o cmpoenus. OCHOBHBIE TOJI0XKEHHUS
KJIaCCUYECKOM TeopuH XumHuueckoro crpoenus. CrpykrypHas ¢opmylia U rpad
mouekysl. M3omepust. Kondopmanuu monexyn. CBs3b CTPOSHHS U CBOWCTB MOJICKY.I.

2. Dusuueckue OCHOBbL y4yeHus o cmpoeHuu monekyn. NMexaHudyeckas MOJIEIb
MosiekyJibl. [ToTeHuansl napHeix B3aumMoieHcTBUNA. MeTo/1bl MOJIEKYJISIPHOM MEXaHUKH
¥ MOJIEKYJISPHOM JIMHAMUKHU [PU aHAJIM3€ CTPOCHUSI MOJICKY!I.

OO01mue NMpUHLUMIBI KBAHTOBO-MEXAHUUYECKOTO ONUCAHUsl MOJIEKYJISIDHBIX CHCTEM.
Craunonapnoe ypasHenue lllp&nunrepa ans cBoboaHON MosieKylnbl. Aauabatudyeckoe
npubmmkeHue. DJIEKTPOHHOE BOJIHOBOE ypaBHEHHUE.

[ToreHuuanbHble KpUBBIE M MOBEPXHOCTH MOTEHLHMAIbHOW >Hepruu. Mx obmias
CTPYKTypa M paziuuHble TUIIbl. PaBHOBecHble KOH(Urypauuu mosexkys. CTpykrypHas
uzoMepusi. OnrTuyecKkue U30Mephl.

Konebanuss mosiekyn. HopmanbHple KkosiebaHusi, aMIUIMTYAbl W 4acTOTHI
KoneOaHui, 4acTOThI OCHOBHBIX KoJjieOaTenbHbIX nepexoznoB. Konebanus c¢ Oonblioi
aMIUIATY10H.

Bpaienue mosexyn. Paznuunbie THITBI MOJICKYJISIPHBIX BOJIYKOB. BpalarenbHbie
YPOBHH DHEPTHUH.

DIIEKTPOHHOE CTpPOCHHE aTOMOB M MoJieKyJ. OIHO3JIeKTPOHHOE NpUOIKEHHUE,
ATOMHBIE U MOJIEKYJISIpPHbIE OpOUTANH. DJIeKTPOHHBIE KOH(GUIYpPAI[HK U TEPMbI ATOMOB.
IIpaBuno XyHnna. DnekTpoHHas IUIOTHOCTh. Pacnpesienenue 3J1eKTPOHHOM IUIOTHOCTH B
JABYXaTOMHBIX MoJiekyaax. Koppensuuonusie opOutanbHble auarpammbl. Teopema
Kynmanca. [penesnsl npuMeHMMOCTH OHOJIEKTPOHHOIO ITPUOIHIKEHHUS.

Murepnperanus CTPOEHHS MOJIEKYJl Ha OCHOBE OpOMTaJbHBIX MoOJeleld U
UCCIICIOBAHUsl  paCIpeesICHUsl  JJIeKTPOHHOM  moTHOCTH.  JIOKaau30BaHHBIE
MOJIeKyJIsspHble opOuTtanu. [ ' ubpuausanms.

DJIEeKTPOHHAsI KOppeJsiusl B aToMax U MoJsiekyiax. E€ rnposiBieHust B CBOMCTBax
MoJIeKy1. MeTo KOH(GUTypallMOHHOTO B3aUMO/IEHCTBHSI.

Ilpencrasienus o 3apsaax Ha aromMax M nopsyikax css3eid. Paziuubble METOIbI
BbIJIEJIEHHS] aTOMOB B MoJiekyJiax. Koppensiiuu JeCKpUnTopoB 3JEKTPOHHOTO CTPOCHUS



U CBOMCTB Mosekysn. WHaekchl peakiMoHHOM criocobHocTH. Teopusi rpaHUYHBIX
opburanei.

3. Cummempus monexyasapHolx cucmem. TodeuHbIe TPyl CAMMETPHHU MOJIEKYJL.
[Tonsitue o0 mpeacraBileHUsIX I'PyHIl U Xapakrepax npejcrasieHuil. OOuume cBoiicTsa
CUMMETPUHM BOJIHOBBIX (YHKUMH M IOTEHUMATBHBIX ITOBEPXHOCTEH MOJIEKYII.
Knaccuduxanusi KBaHTOBBIX COCTOSIHMM aTOMOB M MOJIEKYJI 110 cummeTpuu. Cummerpus
ATOMHBIX M  MOJIEKYJSIDHBIX —opOuTanef, o©- U m-opOUTald. T-DIIEKTPOHHOE
npuOIKeHHe.

Bnusinue cMMMeTpUHM paBHOBECHON KOH(MIrypaluy siiep Ha CBOMCTBA MOJIEKYJ U
UX AuHamudeckoe mnoBefeHue. OpOuTanbHble  KOPPEJSLUMOHHbIE  JIHArpaMMBI.
CoxpaHeHue OpOUTAIILHOM CUMMETPHUH [TPU XUMHUUECKUX PEeaKIMsX.

4. Dnexmpuueckue u MacHUmMHvle CBOUCMEA. JIMnoNbHBIA  MOMEHT U
MOJISPU3YEMOCTh MOJIeKYJl. MarHuTHbI MOMEHT M MarHuTHasE BOCIPUUMYUBOCTD.
O¢pdexrer Ilrapka u 3eemaHa. MarHMTHO-pE30HAHCHBIE METOJbl HCCIIEIOBAHMUS
CTPOEHHS MOJIEKYJl. XUMHUYECKUM CJ/IBUT.

OnTHueckue CreKTpsl MoJieKyl. BeposiTHOCTH nepexo0B U IpaBuiia 0TOOpa IpU
repexo/iax MeXIy pa3jTMYHbIMU KBAHTOBBIMU COCTOSIHUSIMU MoJieKyJ. CBsi3b CIEKTPOB
MOJIEKYJI C MX cTpoeHueM. OrnpezelleHHe CTPYKTYPHBIX XapaKTEpUCTHUK MOJIEKYJ M3
CHEKTPOCKOITMYECKHUX JJAHHBIX.

5.  Meowcmonexynaprole — e3aumooeticmeus. — OCHOBHbIE  COCTaBIISIIOLIHUE
MEXXMOJIEKYJISIPHBIX B3auMozeicTBuil. MonekysipHble KOMIUIEKChl. BaH-1ep-BaaabCoBEI
mouiekysbl. Kiactepsl aromoB u Mosiekysd. Bomoponnas cBsize. CynepMoneKyibl |
CyIIpaMoJIeKyJISIpHAsT XUMMUSL.

6. OcHognbie pe3yiomamol U 3aKoHoMepHocmu 6 cmpoenuu monexyn. CtpoeHue
MOJIEKYJI IPOCTBIX U KOOP/AMHALMOHHBIX HEOPraHMYeCcKuX coenHenui. [lomusaeprsie
KOMILIEKCHbIE coeuHeHHsl. CTpOoeHHe OCHOBHBIX THIIOB OPraHUYECKHUX H
3JIeMeHTOOpranuyeckux coeaqunenuit. Coepunenus Bkiouenust. [ lonumepsl 1
OHOIIOIUMEpBI.

7.  Cmpoenue koHOeHcuposanHvix  ¢asz. CTpyKTypHas  Kiaccu(UKalus
KOHJICHCUPOBaHHBIX (a3.

Wneanpnple  kpuctamnbl. Kpucrajuipyeckass pelierka M KpUCTaUIMYecKas
cTpykTypa. Peanbuble kpucrtaiusl. Tunbl geexkToB B pealbHbIX KpHCTallax.
Kpucramisl ¢ HEIOIHON yIIOPSIA0YEHHOCTHIO. J[JOMEHHBIE CTPYKTYPHI.

Cummertpus kpuctauioB. Kpucramiorpaduyeckue ToueuHble IpyIinbl CAMMETPHH,
TUIBl pELEeTOK, CHHINOHMM. [loHSITHE O NPOCTPAHCTBEHHBIX IpyINax KpUCTAJUIOB.
Mupekesl kpucTamnorpaguueckux rpaHei.

ATOMHBIE, MOHHBIE, MOJIEKYJISIpHBIE U JApPyrHe THUIbl KpucTasioB. llernoueuynsie,
KapKacHbI€ U CJIOUCTHIE CTPYKTYPBHI.

Crpoenue TBepbIX pacTBOPOB. YIOPsIOUYEHHBIE TBEP/bIe pacTBOPbI. AMOp(HbIe
BerecTBa. OCOOEHHOCTH CTPOSHHMSI OJUMEPHBIX (a3,

Metannsl ¥ NOJYNPOBOAHUKUA. 30HHAs CTPYKTYpa OJHEPreTHYEeCKOro CIeKTpa
kpucrawioB. IloBepxnocts ®epmu. Paznuunbie THnbl npoBoauMocTd. KoneGanusi B
KpucTajuiax. GOHOHBI.

XKunxoctu. MruoBeHHass U KosebaTelbHO YCpeIHEHHAsi CTPYKTypa >XKHIKOCTH.
AcconuaTbl M KJIAcTepbl B JKUIAKOCTIX. DiyKTyauuu M KOppessiiMOHHBIE (DYHKIHH.



CrpykTypa mnpocThIX XuAKOCTeH. PacTBopbl HeanekTpoiuToB. CTpyKTypa BOABI U
BOJHBIX pacTBOPOB. CTPyKTypa MHUAKUX IEKTPOIUTOB.

MunennoobpazoBaHue U CTPOSHUE MHULIEILIL.

Me3sogaspl. [Inactuueckue kpucramibl. JKujkue KpucCTaibl (HEMaTHKH,
CMEKTUKH, XOJIECTEPUKH H Ip. ).

8. llosepxnocme koHOencuposanHuix ¢az. OCOOEHHOCTH CTPOSHHUSI MOBEPXHOCTH
KPUCTa/UIOB M JKMIKOCTEH, CTPYyKTypa TIpaHHMIbl pa3jena KOHIEHCHUPOBaHHBIX (as3.
Mounekyibl B KitacTepsl Ha noBepxHocTH. CTpyKTypa aacopOIMOHHBIX CIIOEB.

II.  Xumunueckasi TepMOJAMHAMHKA

Ocnoenbvie nonaAmMUA U 3A4KOHbI MEPMOOUHAMUKU

1. OCcHOBHBIE TOHSITUS TEPMOJMHAMUKU: MU30JMPOBAHHBIE U OTKPBIThIE CHCTEMEI,
pPaBHOBECHBIE M  HEpPAaBHOBECHBIE CHUCTEMbl, TEPMOJMHAMHUYECKHE I[IEPEMEHHBIE,
TeMIlepaTypa, MHTEHCHUBHbBIE M 3KCTEHCHUBHBIE IEepEeMEHHbIE. YPaBHEHUS COCTOSHUS.
Teopema 0 COOTBETCTBEHHBIX COCTOSIHUAX. BUpuanbHble ypaBHEHUS COCTOSHUSI.

2. Ilepswiii saxon mepmoounamuxu. Ternora, pabora, BHYTPEHHSSI SHEpPIHs,
SHTAJIBIINSA, TEII0eMKOCTh. 3akoH [‘ecca. CraHaapTHblE COCTOSIHMS M CTaHIapTHHIE
TEIUIOTBl XMMHYECKUX peakUuil. 3aBUCUMOCThL TeIioBoro s¢dekra peakuuu OT
temneparypel. ®opmyna Kupxrodda. Tabmuipl craHgapTHBIX TepMOJMHAMHYECKUX
BEJIMYMH U UX UCITOJIb30BaHKE B TEPMOIMHAMHUYECKUX pacyeTax.

3. Bmopoii 3axon mepmoouHamuxuy. IHTPOIIUS U €€ U3MEHEHHs] B 00paTUMBIX U
HeoOpaTumbIx npoueccax. Teopema Kapuo — Kiaysuyca. Pasnuunble mkassl
TeMIIeparTyp.

dynnamenTtanbHble ypaBHeHus [ 106ca. Xapakrepuctuueckue QyHKIIMA. DHEPrus
['u606ca, osuepruss ['enbmronbua. Ypasuenuss Makcesuia. YcCJIOBHUS pPaBHOBECHS U
KPUTEPUHU CaMOTIPOU3BOJIBHOIO NPOTEKAHUS ITPOLIECCOB.

YpaBuenue ['ub6ca — I'enpmronbua. Pabora u Temiora XMMHYECKOTo IpoLecca.
XUMUYECKUE NOTSHIIHAbI.

4. Xumuuecxoe paeHnogecue. 3aKOH JEUCTBYIOLIMX Macc. PasiuyHble BUIBI
KOHCTAHT paBHOBeCUs] U CBsI3b Mexay HuMU. Mzorepma Baur-I'odpda. Ypasuenus
1300apbl U U30XOPbl XUMUYECKOH peakuuy. PacyeTsl KOHCTAHT paBHOBECHUSI XUMUYECKHX
peakiuii ¢ HcCnonb3oBaHMEeM TaOJHUI[ CTAaHAAPTHBIX 3HAUYEHUH TEepMOJMHAMHYECKUX
¢yuxuuit. [lpuBenennass osHeprus I['mb6ca u €€ wucrnoiab30BaHMe JUIS pPacyeToOB
XMMHUYECKUX paBHOBecHi. PaBHOBecue B 1osie BHEIIHUX CHJI. [ToJIHBIE MOTEHIIMATIBL.

DiremeHmbl CMamucmu4ecKoil mepmoOUHamuKu

5. Muxpo- M MakpocoCTOsHHS XuMHueckuX cuctem. Paszoseie [- u p-
IPOCTPAHCTBA. Dprojuyeckas rurnoresa. TepmoauHaMuueckasi BEPOSTHOCTE U €€ CBA3b C
suTponueil. Pacnpenenenne Maxkcgemna — bonbimana.

CrarucTryeckue CpefHME 3HAYCHHS! MaKpPOCKOIMYECKHUX BeIWYUH. AHcamoOnu
['nb66ca. MuUKpOKaHOHMYECKOE M KaHOHMYecKoe pacripejeneHus. Pacuer uwmcna
COCTOSIHMH B KBa3MKJIACCUYECKOM IPUOIIMIKEHUH.



Kanouudeckass (yHkuusi pacnpezenenus I'm6dca. Cymma 1o COCTOSIHHSAM Kak
cTaTMcTUYecKas xapakrtepuctudeckass (QyHkuusa. CTaTUCTHYECKHE BBIPAXCHUS IS
OCHOBHBIX TEPMOJMHAMHU4YecKHX (yHKUuH. MonekynspHas cymma IO COCTOSIHHSAM H
CyMMa IO COCTOSIHMSIM MaKpOCKOIIM4YeCcKoW cucteMsl. IlocrymarenbHas, BpalareinbHasi,
SNIEKTPOHHAsE W KojeOarenbHas CyMMbI MO cOCTOsHHMAM. CTaTHCTHMYECKHH pacyer
srtponun. [Tocrynar [Inanka u abcomoTHas SHTPONHS.

[TpubnuxeHue  <OKeCTKUM  poTatop —  TapMOHMYECKHH  OCLHJUIATOP.
CocTaBisiolye BHYTPEHHEHW JHEpPIruH, TeIIOEMKOCTH U YHTPOIMH, O0YCIOBIIEHHbBIE
IIOCTYIATEIbHBIM, BpAllaTeIbHBIM U KOJIeOaTeIbHBIM JIBUIKEHUEM.

PacyeT KOHCTAHT PaBHOBECHS] XMMUYECKMX peakLyid B UealIbHBIX ra3aX MeTo10M
cTaTHCTHYECKOM TepMmoanHaMuKu. CraTucTyeckas TepMOJIMHAMUKA PealbHbIX CUCTEM.
[ToreHIMaibl MEXMOJIEKYJISIPDHOTO B3aUMOJCHCTBHS M KOH(UI'YypPAllMOHHBIH HHTETpall
JUISL peaibHOroO rasa.

Pacnpenenenuss bosze — Ditnmretina u ®epmu — Jlupaka. BbIpoxaeHHbIH
WjealbHbli ra3. DJekTpoHbl B MeTayuiax. YposeHb Pepmu. CraTvcTHYecKas TEOPHs
DiiHmTeiiHa  uaeanpHoro  Kpucraimia, Teopus Jlebas. Toueunble  nedeKThI
KPUCTAUIMYECKHX peLIeTOK. PaBHOBecHble M HepaBHOBECHBIC Je(eKThl. Bhruucienue
CYMM IO COCTOSHHSIM JUIs KPUCTA/UIOB C pas3iIMYHBIMU TOYEUHBIMH Je(eKTamu.
HecrexuoMeTpuyecKue COeIMHEHUs U UX TEPMOJIMHAMUYECKOE OITMCaHKE.

Dnemennvl mepmMoOUHAMUKU HEOOPAMUMDBIX RPOUECCO8

6. OcHOBHBIE TOJOXXEHHUSI TEPMOJIMHAMMKM  HEPAaBHOBECHBIX  ITPOLIECCOB.
JlokaneHoe paBHoBecue. @Dmykryauun. Dynkuus guccunanuu. [IoTOkM W CHIBL
CKOpOCTH MPOU3BOCTBA JHTPONHUHU. 3aBUCUMOCTh CKOPOCTH IPOU3BOJICTBA SHTPOIIUH OT
06061meHHBIX 1oTokoB u cui. CootHomenust B3auMHocTH Oncarepa. CrauuoHapHOe
cocTosiHuE cucTeMbl U TeopeMa Ilpuroxuna.

Tepmomuddy3ust u e€ onucaHnue B HepaBHOBECHOH TepMOJMHAaMHKe. YpaBHEHHE
YenmeHna — DHCKOTO.

Pacmeopbt. Dazoevie pPasHoeecun

7. Pasnuunvie munet pacmeopos. CriocoObl BBIpaKEHHsI COCTaBa PacTBOPOB.
WneanbHble pacTBOphl, o0IIee YCIOBHE HJAEaTbHOCTH  pacTBOpoB. JlaBnenue
HACBIIIEHHOTO TMapa »HJIKHUX pacTBOpoB, 3akoH Payns. HeujaeanbHbie pacTBOpbI U MX
cBoiictBa. Metoj aktuBHOCTEH. KOadPuimeHThl aKTUBHOCTH U MX OIPEJIEIICHHUE.

CrapiapTHble  COCTOSIHUSL IIPU  ONpEJeNeHHM XUMUYECKMX ITOTEHIHAJIOB
KOMIIOHEHT pacTBOpOB. CUMMETpUYHASI U HECUMMETPUYHAsl CUCTEMBI OTCYETA.

KomnuratusHeie cBOWCTBa pacTBOpoB. M3MeHenue TemIiiepaTypbl 3amep3aHus
pacTBOpPOB, KpuOCKonus. 30HHas IuiaBka. Ocmotuueckue sieHus. llapriuaibHbie
MOJIbHBIE BEJIMYUHBI, UX OIpeJesieHre Ui OMHapHbIX cucTeM. YpasHeHue ['ubbOca —
Jlrorema.

DyHKIMS CMELIeHUs ISl MJIeallbHbIX M HeUZAealbHbIX pacTBOpoB. llpenenpHo
pa30aBiieHHBbIE PaCTBOPHI, aTepMaJIbHbIE U PEryJIspHbIe PACTBOPHI, KX CBOMCTBA.

8. I'emepocennvie cucmemvi. TIOHITHS KOMITIOHEHTa, (pa3bl, CTENEHU CBOOOJIBI.
[TpaBuno ¢a3 ['nbbca.



OnHOKOMIOHEHHTHBIE CHCTEeMBL. JlHarpamMMBbl COCTOSIHUS BOJIbI, cepbl, (ocdopa u
yrnepoza. ®a3zoBbie nepexo/ibl nepBoro poja. ¥Ypasuenue Knaneiipona — Knaysuyca.

JIBYXKOMIIOHEHTHBIE CUCTEMBI. Paznuunbie JuarpamMmmabl COCTOSIHHMS
IBYXKOMITOHEHTHBIX CHCTEM. PaBHOBecuMe JXMUJIKOCTh — nap B JBYXKOMITIOHEHTHBIX
cucremax. 3akoHbl ['n66ca — KonoBanoBa. A3eoTpornHbie cMecu.

®azoBele epexo/pl BTOporo poza. Y paBHeHus: IpeHdecra.

TpexxomnonenTHsle cucteMsl. Tpeyroasuuk ['u66ca. J[narpaMMel IIaBKOCTH
TPEXKOMIIOHEHTHBIX CHCTEM.

Aocopboyus u nosepxnocmuole aeieHusn

9. Aocopbyua. Ancopbenr, ancopbar. Buasr ancopbuunu. CTpyKTypa MoBEpXHOCTH
M TIOpUCTOCTH azcopOeHTa. Jlokanm3oBaHHass W JieJIOKAJIM30BaHHAs  aJCOPOLIUS.
MonoMonieKkynisipHas ¥ IOJIMMOJIEKYJsIpHast ajacopOuusi. JluHamMudeckuii  xapaxkrep
aJcOpOLIMOHHOTO PaBHOBECHSI.

Mzorepmbr  u  m300apbl  ajpcopOuuu.  Ypasuenuwe I'enpu. Koncranra
aJICOPOLMOHHOrO paBHOBecHs. YpaBHenue Jlenrmiopa. AjicopOums H3 pacTBOPOB.
Ypasuenue bpynayspa — DOmera — Temnepa (BOT) anst nmonumosieKyisspHOil ancopOuy.
Ornpenenenne miIomaay MoBEPXHOCTH aJICOPOEHTA.

Xpomarorpadusi, pasnHuHble e€ THIBI (ra3oBas, )KUAKOCTHAS, TPOTHBOTOYHAS W
ap.).

10.  Ilosepxnocmv  pazdena ¢haz. CBoOOHHAsE IOBEPXHOCTHAS DHEPIHs,
IIOBEPXHOCTHOE HaTsDKEHUe, U30BITOUYHBIE  TEPMOAMHAMUYECKUE byHKIIH
IIOBEPXHOCTHOT'O CJIosl. Mi3MeHeHne oBepXHOCTHOIO HATSDKEHHSI Ha IPaHMIE XKUIKOCTh
— Tap B 3aBHCUMOCTH OT Temueparypbl. CBs3b CBOOOAHON NMOBEPXHOCTHON IHEPTHHU C
TernoToi  cybnmumanuyn (npasuino Credana), MomyjaeMm yNpyroctd W JIpyTHMH
CBOMCTBaMH BelLleCTRBa.

Oddexr PeOunpmepa: HM3MeHeHHE NPOYHOCTH M IUJIACTMYHOCTH TBEPABIX TeEJ
BCJICZICTBHE CHMIKEHMsI UX TTOBEPXHOCTHOM JHEPIHH.

Kanuuisipable siBjieHus. 3aBUCHOCTh JaBJICHHS Napa OT KPUBHU3HBI MOBEPXHOCTH
xunkoctd. KanuiuisipHas KoHJIEHcalMsl. 3aBUCHMOCTh PACTBOPHMOCTH OT KPUBHU3HEI
[TOBEPXHOCTHU PacTBOPsIIOLIMXCS YacTull (3akoH ['mbdca — OctBanipa — Opelinmxa).

INeKmpoxumu4ecKue npoueccol

11. PactBopbl 351eKTposuTOB. MOH-IMIIONBHOE B3aUMOCHCTBUE, KAK OCHOBHOM
IIpOLIECC, ONPECISIONINM yCTOMYMBOCTE PAaCTBOPOB NEKTPONUTOB. KoahduimenTs
aKTUBHOCTH B pacTBOpax 3JIEKTPOIUTOB. Cpe/iHss aKTUBHOCTD U CPeJHUI KO3 DUIHEHT
aKTUBHOCTH, HMX CBSI3b C AKTHBHOCTBIO OTJCNBHBIX HOHOB. (OCHOBHBIE ITOJIOKEHHUS
Teopuu [lebas — Xrokkeuns. [Torenuman nonnoi armocdepsi.

YClloBUsL 3JIEKTPOXMMHMYECKOTO pPaBHOBECHS] Ha rpaHuie pasaena ¢as M B
JNICKTPOXUMHYECKOW  unenu.  TepMoauHaMHKa  rajJbBaHMYECKOIO  3JIEMEHTA.
DJIEKTPOJIBHKYIIAs CHJIa, €€ BRIpaKeHHe 4yepe3 dHepruio ['mbbca peakuyu B dIeMeHTe.
Ypasuenust Heprcra u I'n66ca — I'enbMrosnibla Juisi paBHOBECHOM 271EKTPOXUMHUYECKOH
uenu. [lonsitue anexrpoanoro noreHunana. Onpegenerne K03(HHUIMEHTOB AKTUBHOCTH
Ha ocHoBe M3MepeHui JJ/IC raabBaHUYECKOro 3JIEMEHTA.



DJIeKTPONPOBOJIHOCT PACTBOPOB AJEKTPOJIUTOB; yjie/ibHAsE M SKBUBaJCHTHAs
3JIEKTPONPOBOAHOCTh. YMcia mepeHoca, MOABUIKHOCTH HMOHOB M 3akoH Kombpaymia.
DnekTpoopeTHUECKUi U pejlakcallMoHHbIe 3MEeKThI.

III. Kunernka XumMHYeCKHX peaKkiHi
Xumuueckan KUHEMUKA

1. OcnosHnvie nonamus xumuueckou xuvemuxu. IIpocTbie U CIOXKHBIE peakivH,
MOJIEKYJIIPHOCT M CKOPOCTH MPOCTOM peakuuu. OCHOBHOW IOCTYyJIaT XUMUYECKOU
kuHeTUkH. CrnocoObl onpejeneHus CKOpPOCTH peakiuu. KuHeTHuecKkue KpHuBBIE.
Kunernueckue ypasHenus. KoHcranta ckopocTd M NOpsiiok  peakuuu. Peaxuuu
MIEPEMEHHOTI0 MOPsIKa.

2. ©Denomenono2uyeckas KuHemuxa CIOXKHBIX XUMHUYECKUX peakuuid. ITpunimn
HE3aBUCUMOCTH DJJIEMEHTApHbIX cTaaui. Kunernueckue ypaBHeHUS! s OOpaTHUMBIX,
napajuieIbHbIX M IocienoBaTelbHbIX peakuuil. KBasucraumoHapHoe npubanmkeHue.
Meron bogenwrerina — TémkuHa. KuHeTMka TroMOreHHBIX KATAJIMTUYECKHUX H
(epMeHTaTUBHBIX peakluii. Y paBHeHue Muxasiuca — MeHTeH.

Llenuble peaxkuuu. KuHeTHKa Hepa3BETBJIEHHLIX M Pa3BETBIEHHBIX LEMHBIX
peaxkuuii. Kunetnueckne 0COOEHHOCTH pa3BETBIEHHBIX IeNHBIX peakuuit. [IpenensHbie
SIBJICHHsI B Pa3BETBIICHHBIX LENHbIX peakuusix. [lomyocTpoB BocmiameHeHust, nepuoj
MHIAYKUUU. TernnoBoi B3peIB.

Peaxkuuu B noroke. Peakuuu ujeanbHOro BBITECHEHMS U UJI€AIBHOTO CMELIEHUS.
KonebaresbHble peakiu.

3. Makpoxkunemuxa. Ponb puddy3uu B KUHETHKE I'eTEPOreHHBIX pPEaKIIHid.
Kunernka reTeporeHHbIX KaTaJIUTHUYECKUX peakiui. PazinuunHbie peXuMbl ITPOTEKAHUS
peakiuii (KMHeTHYeCKas M BHELIHSS KUHeTHYeckass oOsacTd, o0JacTH BHELIHEH u
BHYTpeHHeH auddysun).

4. 3aBHCHUMOCTbh CKOpPOCTH pEakKIMd OT TeMIlepaTypbl. YpaBHeHHe AppeHuyca.
DHeprusi akTHBALUK U CIIOCOOBI €€ ONpejieieHusl.

5. Onemenmapuvie akmor xumuueckux peaxkyuti 1 (pU3NIECKUM CMBICIT IHEPTUH
aKkTHBalUMH. TepMuYecKWii M HeTEepMHUYECKHMEe IyTH aKTUBaluu MoJiekya. OOMeH
SHepruei (ImocTynaTeabHOM, BpalaTebHOW W KoJjeOaTejbHOM) NpH CTOJKHOBEHMSX
MoJieKyJl. Bpemst penakcaniuu B MOJIEKYJISIPHBIX CHCTEMaX.

Teopust aktuBHBIX crojKHOBeHMH. CedeHue XuMuYecKuX peakuuit. Popmyia
Tpayrua — Jlstouca. Pacuer nmpedKCrOHEHIMAIEHOTO MHOXHUTES [0 MOJIEKYJISPHBIM
MOCTOSTHHBIM. Crepuyeckuil pakrop.

Teopus nepexoaHoro cocTosiHus (aKTHBUPOBAHHOTO Komiuiekca). IToBepXHOCTE
noreHunanbHo osHeprum. Ilyte u koopauuata peakuuu. CTaTHCTHYECKHE pacyer
KOHCTaHTBI CKOPOCTH. DHEPIUsl U 9HTPOIUS aKTUBALUH. VICr0Ib30BaHHe MOJICKYIAPHBIX
MIOCTOSIHHBIX IIPU pacyeTe KOHCTAHTBI CKOPOCTH.

6. Paznuunvie munvl xumuveckux peaxyuil. MOHOMOJIEKYJISIPHBIE peaKiliy B ra3ax,
cxema Jlupemana — Xpuctuancena. Teopus PPKM. Bumonexynspusle U
TPUMOJICKYJIIPHBIE DPEAKLMH, 3aBUCHUMOCTb IPEAIKCIIOHEHI[UAIBHOTO MHOMKHTENS OT
TEMIIEPATyPhL.



Peakiuu B pacTBopax, BIMSHHE PacTBOPHUTENS MU 3apsja pearupyroliux 4acTHIL.
Knerounsiit apdext u conpBaTarus.

doroxuMHUECKHe W paJHAlMOHHOXMMHYECKHE peaklUMH. JeMEeHTapHbIe
GOTOXUMHYECKHE IPOLECChl. DKCUMepbl M IKCUILIEKChl. M3meHeHue (u3nMueckux u
XUMHYECKUX CBOMCTB MOJIEKYJI TMPU IEKTPOHHOM BO30YyxAeHUU. KBAHTOBBIA BBIXO.
3akon DiiniuTeiina — [lTapka.

7. Dnextpoxumuueckue peaxnuu. JlBoiiHoW snexTpuydeckui cioi. MozenbHble
MpeJICTaBICHHsI O CTPYKTYpe ABOHHOrO 3seKkTpudeckoro cios. Teopus ['yn — Yanmena —
['poma.

DNeKTpOKaIULISIpHbIE sIBJIEHUs], ypaBHeHue JIunmnmana.

CxopocTh ¥ CTaguM d3JEKTpojHoro mpouecca. Ilonspusaius 51eKTpOIOB.
[Tonsiporpagusi. Tox obOMeHa u mnepeHanpspkeHue. 3aBUCHUMOCTH CKOPOCTH CTaUM
paspsiia OT CTPOEHHMS! JIBOMHOIO CIIOSI.

XUMHUYECKHEe UCTOYHUKHU TOKA, UX BUJIbL. DIEKTPOXUMHUUYECKas KOppo3us. MeTosl

3alUThl OT KOPPO3HHU.

Kamanu3s

8. Knaccugpuxayus ramanumuueckux peakyuti W Kartaau3aTopoB. Teopus
IPOMEXYTOYHBIX COeIMHEHUN B KaTaau3e, MIPUHIIMIT YHEPreTHYECKOr0 COOTBETCTBUS.

9. I'omocennwiii kamanu3. KUCIOTHO-OCHOBHOM kaTanu3. KuHeTHka U MeXaHW3M
peaknui crienu(UUecKoro KUCIOTHOro kaTtanusza. MYHKIMHM KHUCIOTHOCTH ['ammera.
Kunernka u MexaHu3M peakUuil 00ILero KMCJIOTHOrO Kataiusa. Y paBHeHHe bpéncrena.
KoppensiunonHble ypaBHEeHMs JUIsi OHEprHil akTHBalMM M TEIUIOT peaklHui..
Cneuuduveckuii u obmumit ocHOBHOW karanu3. HykiieopuibHBIH U 37IeKTPOPUIBHBIHA
KaTaJu3.

Karanus MeTalNIOKOMIUIEKCHBIMU — COEMHEHMSIMU. ['OMOreHHble  peakuuu
TUAPUPOBAHUS, UX KUHETHKA U MEXaHU3MBI.

10. ®Pepmenmamuenviti kamanus. AncopOLMOHHBIE M KaTaJIUTUYECKHUE LIEHTPHI
(GepMeHTOB. AKTUBHOCTH M CyOCTpaTHas ceJeKTHMBHOCTL (epmeHtoB. KodepMeHTEI.
Mexanu3Mbl pepMEHTATHBHOIO KaTajlu3a.

11.  Iemepocennviit  kamanuz. OnpejnenreHue  CKOPOCTH  I'eTepOreHHOM
KaTaJUTUYECKOW peakuuu. YJenpHas M arToMHasi aKTUBHOCTb. (CeleKTMBHOCTB
KaTain3aropoB. Posib ajcopOuuu B KHHETHKE IeTepOreHHbIX KaTATMTUYECKUX PEeaKIHi.
HeonHopoHOCTE NMOBEPXHOCTH KaTajlM3aTOpPOB, HAHECEHHbIE KaTAJU3aTOPbl. DHEPrus
AKTHUBALIUU FeTePOreHHBIX KaTAIUTHYECKUX PEaKIIHi.

CoBpeMeHHbIe TeopHH (DYHKIIMOHHUPOBAHUS I'€TEPOreHHBIX KaTaIu3aTopPOB.

OcHOBHBIE TPOMBILUIEHHBIE KATATUTUYECKHE TTPOLIECCHI.
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