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Tema Nel. Crpoenune Bemecrsa

Paznen 1. OcHoBbI KIaCCHYECKOH TEOPHH XHMHYECKOT0 CTPOEHUSI

Pasjen 2. @usuvgeckne 0CHOBBI Y4eHHS 0 CTPOCHUM MOJIEKYJI

Pasaen 3. CHMMeTpHsSI MOJIEKYJISIPHBIX CHCTEM

Pazjes 4. JiiekTpuyuecKne H MATHHTHBIE CBOMCTBA

Paznes 5. Mesxkmonekyasipablie B3aHMO/1eHCTBHS

Paznes 6. OcHoBHbBIE pe3y/ILTATHI H 3AKOHOMEPHOCTH B CTPOEHHH MOJIEKYJI
Paspnen 7. CTpoenne KoHAeHCHPOBaHHBIX (pa3

Paszjnen 8. IloBepXHOCTH KOH/IEHCHPOBAHHLIX (pa3

Paznen 1. OcHoBBI KiIaCCHYECKOIH TEOPHH XHMHYECKOI0 CTPOEHHS

OCHOBHBIE ~ TOJIOXEHUSI  KJIACCHYECKOW TEOPHM XHMMHYECKOTO  CTPOCHHSL.
CrpykrypHast dpopmyna u rpad monexynsl. M3omepus. Kondopmanuu momneky.
CBsI3b CTPOEHUS M CBOMCTB MOJIEKYII.

Paspen 2. ®u3uyeckue 0OCHOBBI Y9eHHS 0 CTPOCHHH MOJIEKY.JI

Mexanudyeckas Mozmenab MOJeKynsl. [loTeHIWanbl MapHBIX B3aMMOJICHCTBHIL.
MeTrobl MONEKYIAPHOH MeXaHHKH M MOJIEKYJSIPHON JIMHAMHUKM IIPH aHAJU3e
cTpoeHrss Mosiekysl. OOIupe NPUHIMIBI KBaHTOBO-MEXAHMYECKOTO OMHCAHHS
MOJIEKYJISpHBIX cucTeM. CranmonapHoe ypaBHenue Illpenunrepa mis cBo6GoHOM
MOJIEKYJTBI. Anrabaruyeckoe mpUOImKeHHe. DIEKTPOHHOE BOJIHOBOE ypaBHEHHE.
[ToreHnuanbuple KpUBBIE M TMOBEPXHOCTH MOTEHIMANBHOM sHepruu. Mx obmas
CIPYKTYpa ¥ pasjdyHble THIEL. PaBHOBeCHbIE KOHQHIYpauud MOJEKYL.
CrpykrypHas wm3omepus. Onrudeckue usomepsl. KoneGanuss — MoJeKyll.
HopmanbHble konebaHus, aMIUIUTY (bl W 9aCTOTHI KoJleGaHUM, 9aCTOTHl OCHOBHBIX
KonebarenpHEIX TepexonoB. Komebaumst ¢ Gonbiiod ammuurynoi. Bpamenue
MOJNIeKyJl. PasjiiyHble THIBI MOJIEKYJSPHBIX BOJNYKOB. BparmarensHble ypoBHH
OHEPrHd. OJIEKTPOHHOE CTPOEHHE aTOMOB M MOJIeKyJd. OIHORIEKTPOHHOE
npubikenre.  ATOMHBIE H  MOJEKYJSIpHBIE  OpOUTamu.  DJIEeKTPOHHBIE
KOH(puUrypanuud u TepMsl atomoB. Ilpasiio XyHzma. DneKTpoHHas MJIOTHOCTS.
Pacnpenenenre  5IeKTPOHHOM  IJIOTHOCTH B JBYXaTOMHBIX — MOJIEKYJIax.
Koppemnsuuonnsie opburansuele nuarpammbl. Teopema Kynmamca. Ilpemens
NPUMEHUMOCTH OIHOJIEKTPOHHOrO INpuOnmkeHus. MHTepnperamnus crpoeHus
MOJIEKYJl Ha OCHOBE OPOMTANBHBIX MOJENIell M WCCIIeIOBaHMS paclpee]eHus
BIIEKTPOHHOM  IJIOTHOCTH.  JIoKanuM3oBaHHBIE  MOJIEKYJISpHbIE  OpOMTAIM.
['mOpuamsanys. ONEKTpOHHAs KOppesiiMs B aroMax M MoJleKynax. Be
IpOSABIEHHS B CBOWCTBaX  MolleKysl.  Merton — KOHQHTYparMOHHOI'O
B3aumMozericTBuA. llpencraBnenus o 3apsjgax Ha aToMax W TOPSAKAX CBS3EH.
Paznuynele METOBI BBIJICTIEHHA aTOMOB B MOJIeKyTax. Koppelsiipu 1ecKprITopos
3NMEKTPOHHOI'O0  CTPOEHHMS M CBOMCTB MOJIEKYJlL. MHAEKCH peaKIHOHHOM
cnocobHocT. Teopws rpaHHYHBIX OpOHTATIEH.

Pasznen 3. CumMeTpusi MOJIEKY/ISIPHBIX CHCTEM



Toueunsie rpynmel cuMMeTpur Mosekyll. IToHsTHe O mpecTaBIEeHMSX IPYNI U
Xapakrepax npezicrasiaeHuii. OOupe cBolicTBa CHMMETPUH BOJIHOBLIX (DYHKIUN U
NOTCHIMAIIBHBIX IOBEPXHOCTEH MOJeKy. Knaccudukarys KBaHTOBEIX COCTOSHHHA
aTOMOB M MOJICKY]l 10 CHUMMeTpud. CHMMETpHs ATOMHBIX U MOJEKYJSPHBIX
opburanei, curma - ¥ na -opourainm. [Tu -DJekTpoHHOe IpUOIIKEeHHe.

Biwsiiue cuMMeTpun paBHOBECHOH KOH(UIypaluu siiep Ha CBOMCTBA MOJEKYN U
X JMHaMu4eckoe rmosenenre. OpOuTanbHbIE KOPPEISIIMOHHBIE IHArPaMMEL.
Coxpanenue opOMTATBHON CUMMETPUH TIPH XUMHYECKHUX PEAKIHAX.

Paznen 4. diekTpruyeckne H MAarHHTHBIE CBOlCTBA

JunonpHBIE MOMEHT M NOJSPH3YeMOCTh MOJEKYJ. MarHUTHBIHA MOMEHT W
MarHuTHas BOCHPHUMMYMBOCTE. O@dektsl Illtapka m 3eemana. MaruurHo-
PE30HAHCHBIC METO/IbI UCCIIENOBAHMS CTPOCHHS MOJIEKYJT. X UMHYECKHI C/IBHT.
Onrtrdeckue CeKTpel MojeKyll. BeposTHOCTH Hepexo0B u mpaBuia 0T6opa Ipu
Mepexoiax MeXIy pasiIMYHbIMH KBAaHTOBBIMH COCTOSIHHSIMM MOJIEKyL CBa3b
CIIEKTPOB MOJIEKYJI ¢ UX cTpoeHHeM. Olpe/iesieHne CTPYKTYPHBIX XapaKTepHUCTHK
MOJIEKYJI U3 CIIEKTPOCKOTTMYECKHX JAaHHEIX,

Pasnen 5. MexmoJiekyasipHbIe B3aUMO/AeiCTBHSA

OcHOBHBIE COCTaBIISIIOIINE MEXMOJIEKYISIPHBIX B3aUMOIEUCTBHM. MoJieKyIspHbIe
KOMIUICKCHI. BaHn-mep-BaanbcoBsl MoseKynbl. KiacTepbl aToMoB M MOJEKYIL.
Bomoponnas cesa3b. CynepMoneKyssl H CyIpaMoNIeKyIspHas XUMHI.

Pasznesn 6. OcHoBHEIE Pe3yIbTATHI H 3aKOHOMEPHOCTH B CTPOEHHH MOJIEKY.T
Crpoenne MOJIEKYJI IIPOCTHIX ¥ KOOPAMHAIMOHHBIX HEOPTaHUYECKHX COEIHHEHHINA.
Ionusinepuple  KoMIeKCHble —coeiquHeHus. CTpOeHHMe OCHOBHBIX  THITOB
OpraHHYeCKHX M 3JIEMEHTOOPraHUYecKUX coefuHeHni. CoequHeHrs BKIFOYEHHS,
ITonumepsl 1 OMOTIOTUMEPHI.

Paszgen 7. Crpoenne KOHAEHCHPOBaHHbBIX (a3

CrpykTypHas K1accupuKalys KOHICHCHPOBAaHHEBIX (as3.

Wneansueie  kpuctamisl. Kpucrannmdeckas pelierka W KPUCTALIMYEcKas
cTpykrypa. PeanbHple kpucTamibl. THIBI neeKTOB B pealbHBIX KpHCTAIax.
Kpucrajuiel ¢ HenomHOH yHopsg04eHHOCThI0. JJOMEHHbBIE CTPYKTYPBI.

CummeTtpus kpucramios. Kpucramuiorpapuueckue ToueyHbie Tpynbl CUMMETPHH,
THIBI PEIIETOK, CHHIOHMH. I[IoHATHE O IIPOCTPAHCTBEHHBIX I'PYIIax KpHUCTAIIIOB.
Munexcel kpucTauiorpaguueckux rpaHed.

ATOMHBIE, UOHHBIE, MOJIEKYJSIDHBIE W JAPYTHE THIBI KpUCTawioB. llemodeunsle,
KapKacHbIE U CIOUCTHIE CTPYKTYPHI.

Ctpoenue TBEp/JBIX PACTBOPOB. YNOPSIOYEHHEIE TBEpbIe PACTBOPEL. AMOpQHEIE
BelecTBa. OcOOEHHOCTH CTPOEHUS TIOIMMEPHBIX (as.

MeTtannel ¥ MOMYNpOBOAHUKH. 30HHAs CTPYKTypa SHEPreTHYeCKOro CIEeKTpa
kpucramios. Ilosepxnocte @epmu. Paznuansie Tunel nposoguMoctu. Konebanus
B Kpuctajuiax. @oHOHEI.

Kunkoctu. MrHoBeHHass M KOJeOaTeIbHO-YCPEIHEHHAS CTPYKTYPa JKMIAKOCTH.
Acconyarsl M KJIACTepbl B IKUAKOCTAX. DIYKTyallid H KOPPEIALUOHHbIE
Gynknuu.  CTpykTypa IHpPOCTBIX OIKHIKOCTe. PacTBOpBI  HEIIEKTPOJIKTOB.
CrpyKTypa BOJbI M BOZHBIX pacTBOPoB. CTPYKTYpa KUIAKUX 3JIEKTPOJIHTOB.
Munennoodpa3zoBaHue U CTpOEHUE MHUIIEILI.



Mesodaser.  Ilnactudeckne kpucrayuisl.  JKuakue KpucTamasl  (HEeMaTHKH,
CMEKTHKH, XOJIECTEPHKH U JIP. ).

Paspen 8. IlosepxHocTh KOHAEHCHPOBAHHBIX (a3

OCOGEHHOCTH CTPOEGHMS MOBEPXHOCTH KDPHUCTAUIOB M HKUIKOCTEH, CTPyKTypa
TPaHMIBI pa3fena KOHAEHCHpOBaHHBIX (a3. Monekynsl W KilacTepbl Ha
noBepxHocTd. CTpyKTypa ancopOIMOHHBIX CIIOEB.

Tema Ne 2. Xumuyeckasi TepMOAHHAMHKA

Pasgen 1. OcHoBHBIE IOHATHS ¥ 3AKOHbI TEPMOAHHAMHMKH
Pasjen 2. Dj1IeMEHTBI CTATHCTHYECKOH TEPMOAMHAMHUKH

Pasgen 3. JieMeHTBI TEPMOAMHAMUKH HEOOPATHMBIX NPOIECCOB
Paznen 4. PacTBopbl

Paznen 5. AxcopOuusi 1 HoBepXHOCTHBIE SIBJICHHS

Pazzes 6. JjiekTpoXHMHYECKHE NPONECChl

Pasgen 1. OcHoBHBIE MOHATHS H 3AKOHBI TEPMOAMHAMHKH

OcHoBHBIE NOHATHA TEPMOJMHAMUKK: H30JUPOBAHHBIE M OTKPBITHIE CHCTEMBI,
PaBHOBECHBIC W HEPABHOBECHBIE CHCTEMBI, TEPMOJWHAMHYECKHE II€PEMEHHEIE,
TeMIEpaTypa, WHTCHCHUBHbIE M OKCTEHCHBHBIE IIE€pEMEHHBIE. Y paBHEHUs
cocrosiHusA. TeopemMa O COOTBETCTBEHHBIX COCTOSHUSX. BUpHaibHBEIE ypaBHEHMS
cocrosiHus. IlepBbidi 3akoH TepMmoauHamuku. Terurora, pabora, BHYTpeHHASA
JHEPrusi, SHTAIBINS, TEIIOEMKOCTb. 3akoH I'ecca. CraHmapTHBIE COCTOSIHHS M
CTaH/apTHBIE TEIUIOTHl XMMHUYECKHUX peakiMi. 3aBUCHMOCTB TEeIIOBOro 3ddexTa
peakuuu ot Temmeparypel. @®opmyna Kupxroda. Tabmmiel cTaHmapTHBIX
TEPMOJIMHAMUYECKHX BEJIMYMH M HX HCIONB30BaHUE B TEPMOAMHAMHUYECKUX
pacderax. BTOpoll 3akoH TepMOJMHAMUKU. ODHTPONHS M €€ H3MEHEHHS B
oOpatuMbIX M HeoOpaTHMBIX mpoleccax. Teopema Kapuo — Kiaysuyca.
Pasnuunble IIKanel Temneparyp. ®yHnameHTanbHBlE ypaBHeHHMs | u60ca.
XapakrepucTHdeckue QyHKIMH. ODuHeprus ['ub6ca, sHeprus ['enpbMrosbiia.
YpaBuenus Makcsesia. YcaoBuS paBHOBECHS ¥ KPUTEPHH CaMOIPOM3BOJIHEHOIO
IIpOoTeKaHus mporeccos. YpaBHenue [ m66ca — I'ensmronsia. Pabora u terviora
XMMHYECKOro rnporecca. XUMHYECKHE IMOTEHIMaNbl. XUMIYECKOe pPaBHOBECHE.
3aKkoH NEHCTBYIOIIUX Macc. Pa3nuvHble BHIBI KOHCTAHT PAaBHOBECHS U CBS3b
Mexny HuMH. H3orepma Bant-I'odda. VYpaBHeHHs wn300apsl W HM30XOpEI
XAMHYECKOM peaknuu. PacyeTsl KOHCTAaHT paBHOBECHS XHMHYECKHUX DPeakIuil ¢
MCIIOJIb30BaHUEM TaONIUI CTAHAAPTHBIX 3HAYEHHH TEPMOIMHAMUYECKHX (DYHKIMI.
[Ipusesiennas sHeprus I'm66ca u ee MUCIOIB30BaHUE I PACUETOB XMMHYECKHX
paBHOBecHil. PaBHOBecue B nonie BHENTHUX CHJI. [10JIHEIE TOTEHIIAATIBL.

Paznen 2. JjieMeHTbI CTATHCTHYECKOH TePMOIUHAMHKH

MuKkpo- ¥ MaKpoCOCTOAHMS XUMUYECKUX cucteM. PaszoBbie ['- U pP-npocTpaHcTBa.
Oprojguueckas THIOTe3a. TepMOJMHAMMYECKAs BEPOATHOCTh M €€ CBA3b C
sHTponuei. Pacnpenenenne MaxcBenna — bonsrvana. CratiucTiHyeckue cpeiHue



3HAYEHUs] MaKPOCKOMNIECKHX BenIuH. AHcaMOmu ['u00ca. MUKpoKaHOHHUECKOe
U KaHOHMYECKOe pacripejenenus. Pacuer dyucia coCTOSHUR B KBa3UKIACCHYECKOM
npubmmwkennn. Kanonnueckas ¢yHKums pacnpenenenus [u66ca. Cymma 1o
COCTOSIHUSIM KaK CTaTHCTHYECKas XapaKTepucTrueckas Qyukims. CraTucTudeckue
BBIPayKEHMsI JIJI1 OCHOBHBIX TEPMOJIMHAMUYECKUX GQYHKIKH. MoekynspHas cymMma
II0 COCTOSHUSAM M CyMMa @10 COCTOSHHUSIM MAaKpOCKOITMYECKOH CHCTEMBI.
IloctynatenbHas, BpalarenbHas, SNMEKTPOHHAas M KojebGaTelbHas CyMMBI IIO
cocrosHusaM. Cratuctuyeckuit pacder osurtponwu. Ilocrynar Ilmanka u
abcomoTHas suTponus. IIpuONmKeHHe KECTKUH pOTATOP — TrapMOHHYECKHil
ocumATOpY. CoCTaBIAOIMe BHYTPEHHEH SHEPrHH, TEIUIOEMKOCTH M SHTPOITHY,
00yCIOBIIEHHBIE ~ IIOCTYIIATEJNBHBIM,  BpAamIATENBHBIM M KoJebaTelbHbIM
JBHKCHUEM. PacyeT KOHCTAaHT PaBHOBECHSI XMMHYECKMX PEaKLUi B HlealIbHBIX
rasax  MeTOJOM CTATHCTHYECKOM  TepMOIHHAMHKH. CraTtuctuueckas
TEPMOJAMHAMHKA  peajbHbIX  CcHCTeM. IloTeHnmanbl  MeXMOJIEKYJIAPHOro
B3aMMOJIEWCTBHSl M KOH(UIYPallMOHHBIM HWHTETpal JUIi peaJbHOro Tasa.
Pacnipenenenuss Bose — Oiinmrelina u Pepmu — [lupaka. BeIpoxkieHHSBIH
HJleallbHBIM Ta3. ONEeKTpoHbl B MeTaiax. Ypoenb ®Depmu. CraThcTHueckas
Teopust DHINTeHAa UeanbHOro Kpucraiia, teopust Jlebas. Toueunsie nedexTl
KPUCTAINIMYECKUX  pelieTOK. PaBHOBecHBle W HepaBHOBECHBIE JIe(DEKTEL
Bhruucienne cymMM 10 COCTOSIHHSAM ISl KPUCTAIUIOB C Pa3IMYHBIMUA TOYEIHBIMH
negexramu. HecTexHoMeTpudeckue COEIWHEHHS H MX TePMOJAMHAMHYECKOEe
OIHCaHKeE.

Paznen 3. DneMeHThI TePMOAHHAMMKH HeOOPATHMBIX POLECCOB

OCHOBHEIE MOIOKEHHs TePMOAMHAMUKA HEPaBHOBECHBIX MPOIEcCcOB. JIOKaTbHOE
paBHoBecue. Duykryauud. Qynxuwms auccunammu. [lotoku w cuibl. CKopocTh
IPOU3BOACTBA IHTPONMHU. 3aBUCUMOCTH CKOPOCTH IIPOM3BOJICTBA SHTPONMH OT
0000menHpIx TOTOKOB M cmi.  CooTHomleHuss B3amMmHOCTH — OHcarepa.
CranuonapHoe coCTOSIHUE CHCTeMBI U TeopeMa [Ipuroxuna.

Tepmomubdysust u ee onucanue B HePaBHOBECHOM TepMoOIMHAMUKE. YpaBHEHHE
Yenmena — DHCKOTO.

Paspnen 4. PacrBopsi

®azoBrie paBHOBecHsl. PasnudHble THIBI pacTBOpoB. CHocOGBI  BHIPAKEHHS
cocrtaBa pacTBOpOB. HMneaneHble pacTBOpBI, 00INee YyClIOBHE WIEaIbHOCTH
pacTBOpoB. /laBlleHHE HACBIIEHHOIO Iapa JKHUAKHX pacTBOPOB, 3aKOH Payis.
Heupeansueie pacTBopel M MX cBoiicTBa. Mertoy aktuBHOCTeH. Kosdduruments
aKTUBHOCTH W HX ompenenenre. CraHjgapTHBIE COCTOSHHS IIPU OIpee/IeHHH
XUMUAYECKMX  MMOTEHIMAIOB  KOMIIOHEHT  pacTBOpoB. CHMMETpHuYHAs |
HECUMMETpHYHasi CHCTeMbl o0Tc4era. KoJulMraTuBHBIE CBOHCTBA pacTBOPOB.
3meHeHue TemIiepaTypbl 3aMep3aHusi pacTBOPOB, KPHOCKOINMs. 30HHAs I1IaBKa.
Ocmotuyeckue sBnenus. [lapuyanbHbie MONBHbIE BEMYMHEL, MX OTIPEIENeHUE UL
OunapHBIX cHcTeM. YpaBHeHume ['m66ca — Jlrorema. OyHKIMS CMEIICHHS LIS
UJlealIbHBIX W HeHJealbHBIX pacTBOopoB. IlpenensHo pas3baBieHHbIC pPacTBOPHI,
aTepMalibHble M PETyJIApHbIE PAacTBOPHI, MX CBOHCTBA. |'eTeporeHHBIE CHCTEMBI.
HomsiTust KoMmnoHeHTa, assl, creneHu cBoboxsl. Ilpasuno ¢as I'ubbea.
OpHOKOMIIOHEHTHEIE CHCTeMBI. JlHarpaMMbl COCTOSIHHSI BOJIbI, cepkl, dochopa u



yrnepona. @aszosple mepexoinsl IIepBOro pona. YpaBHenwe Koameiipona —
Kiaysuyca. J[ByXKOMIIOHEHTHBIE CHCTEMBL. Pa3iudHble JMarpaMMbl COCTOSHMS
ABYXKOMITOHEHTHBIX CHCTeM. PaBHOBECHE JXMIKOCTh — Iap B JABYXKOMIIOHEHTHBIX
cucremax. 3akoHbl ['mb6ca — KonoBanosa. Aszeorpomnsble cMecH. DazoBble
IIepexoJibl BTOPOTo poia. YpaBHeHUs OpeHpecTa. TpeXKOMIIOHEHTHBIE CHCTEMBI.
Tpeyromsauk I'n66ca. JlnarpaMmel IIIaBKOCTH TPEXKOMITOHEHTHBIX CHCTEM.
Paznen 5. AncopOuusi ¥ HOBepXHOCTHbIE SIBJIEHUS

Ancopbumsi. Ancopbent, ancopbar. Bumsr ajcopbuun. CTpykTypa MOBEpXHOCTH K
IIOPUCTOCTL  ajcopOenTa. Jlokanu3oBaHHas M [ETOKATM30BAHHAS aCOPOLIMIL.
MonomonekynsapHas u nonuMoneKyisipHas ajgcopouust. Jlunamudeckuii xapakrep
ancopOLMonHoro paBHoBecHs. M3oTepMmbl M u300apsl ancopbiuu. YpasHeHHe
I'enpu. Koncranta ancopOLHOHHOTO paBHOBecHs. YpasHeHue JISHIMIoOpa.
Ancopbums us pactBopoB. YpasHeHHe bpynayspa — Dmera — Temepa (BOT) ms
NOJMMOJIEKYJsIpHOM  ajicopbimu.  OmnpeneneHde  IUIOMIGMH  ITOBEPXHOCTH
ancopbenta. Xpomartorpadus, pasziuuHble ee THUMBl (ra3oBas, KHUIKOCTHAs,
npoTuBOTOYHAs W 1p.). IloBepxHOCTh paznena ¢a3. CBoGOHHAS MOBEPXHOCTHAS
SHEPIus, MOBEPXHOCTHOE HATSHKEHHE, H30BITOYHBIE  TEPMOJMHAMHYECKHUE
(GyHKIME TIOBEPXHOCTHOIO cJos. M3MeHeHHe MOBEPXHOCTHOrO HATSKEHHS HA
TPaHHUIE JKUIAKOCTH — IIap B 3aBHCHUMOCTH OT Temmeparypbl. CBs3b CBOOOHOMN
MIOBEPXHOCTHOM SHEPIHHU C TEINIOTON cyOnumanuu (mpasmwio Credana), MoayieM
YOPYTOCTH W JPYTHMH CBOMCTBaMHu BemmecTBa. Dddext Pebunnepa: usmeHeHue
OPOYHOCTH M IJACTHYHOCTH TBEPHABIX TeJ BCJICACTBHE CHIDKEHUS HX
TIOBEPXHOCTHOW dHeprud. KanunnsgpHele sBneHus. 3aBUCHOCTD JIaBJIEHHS mapa oT
KPHUBM3HBEI ITOBEPXHOCTH >XUAKOCTH. KanmuimisipHas KoHjieHcauus. 3aBHCHMOCTH
pPacTBOPUMOCTH OT KPHUBH3HBI IOBEPXHOCTH DPACTBOPSIOLIMXCS YaCTHI[ (3aKOH
I'n66ca — OcTBanbja — Opednimxa).

Pasngen 6. JiiekTpoXHMHUYecKHE POECCHI

PacTBOpe!l 2iekTposuToB. WOH-AMIIONBHOE B3aMMOJIEHUCTBHE KaK OCHOBHOM
nporecc, ONpENEeNsAIOIMi  YCTOWYMBOCTH  PACTBOPOB  BJIEKTPOJIMTOB.
KosddunmenTsl akTUBHOCTH B pacTBOpax 3JeKTposiuToB. Cpe/Hss aKTHBHOCTb U
cpenHui KO3 GUIMEHT aKTUBHOCTH, UX CBS3b C AKTUBHOCTBHIO OTAEIbHBIX HOHOB.
OcHoBHble mnonoxkeHuss Teopum JleGass — Xrokkend. IloTeHuman WOHHOI
atMocQephl. Y CI0BHsA SIEKTPOXUMHYECKOr0 PaBHOBECHS Ha IpaHulle paszena (a3
H B 3JIEKTPOXMMHYECKOH Nenu. TepMoaMHaMHKa TalbBaHHYECKOI'O 3JIEMEHTA.
ONEKTPOABMIKYIAs CHIIA, €€ BBIpaKeHHe uepe3 SHepruto [uGOca peakiuu B
anemenTe. YpasHenusa Hepucra m ['mb6bca — IenbMrosbiia s paBHOBECHOMH
ANEKTPOXUMHYECKOH Hend. ITonsrue snexkrpomHoro noteHuuana. OnpeneneHue
K02 (OHULIHMEHTOB aKTUBHOCTH Ha ocHOoBe wm3Mepenuii DJIC ranpBaHHYECKOTO
dIIEMEHTa.  DJIEKTPONPOBOJHOCTE  PAacTBOPOB  DJIEKTPOJIMTOB, yIeHbHAs MU
9KBHBAJICHTHAS JJIEKTPOIIPOBOAHOCTh. Uuciia mepeHoca, IOJBMIKHOCTL MOHOB U
3akoH Konbpayma. DnekrpodopeTudeckuii 1 penakcaruonusie 3G GeKTs.

Tema Ne 3. KnneTHka XHMHYECKHX peaKIHii



Paznen 1. Xumuyeckas KuHeTHKa

Paznes 2. PeHOMEHOI0rHYECKAS] KHHETHKA CI0KHBIX XUMHYECKHX peakuui
Pasnen 3. Peakuuu B moroke

Paznen 4. Makpoxunernka. Poar auddysuu B KMHeTHKe reTeporeHHbIX
peakuuii

Pasnen S. 3aBucumocTh CKOpPOCTH peakuu OT TEMIEPATYPbI

Pazpnen 6. Pazinunbie THIBI XHMHYECKHX peakuui

Pazgen 7. PaBuosecnas  asnextpoxumusi. Teopus  3/1eKTpPOIHTOB.
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Pasnen 1. XumMuveckasn KHHeTHKA

OcHOBHbBIE TIOHATHS XHMHUYECKOH KuUHEeTHKM. IIpOCTBIE M CIIOKHBIE peakiu,
MOJIEKYJISIPHOCTE M CKOPOCTh POCTOM peakiui. OCHOBHOM 1OCTYIaT XMMUYECKO
kuHeTHKH. CHOCOGBI OnpesieieHls CKOPOCTH peakiuu. KuHeTHdeckue KpUBBHIe.
Kunernueckne ypapHenus. Koncranta cKOpPOCTH M TIOPSIOK peakuud. Peakiuu
IEPEMEHHOI0 TIOPSIIKA.

Pasnen 2. ®enomenoJIornyeckas KHHETHKA CI0KHBIX XHMHYECKHX peakiuii.
[IpuHIMI HE3aBUCHMOCTH 3JIEMEHTApHBIX cTanuii. Kunertnueckue YPaBHEHHS JJis
00paTUMBIX, TTapaNeIbHBIX W [0C/IEN0BATENEHEIX PEaKIHiA. KBasucranumonapHoe
npubmpxenne. Meton bBopenmrefina — Temkxuaa. KHHETHKZ TOMOI€HHBIX
KaTaIUTUIECKMX U (QepMEHTATUBHBIX peakiuii. YpaBHeHHe Muxasiuca — Menreq.
Ienubie peakunu. KuHeTHKa HEpasBETBIEHHBIX M Pa3BETBICHHBIX IETTHBIX
peakiui. KuHermdeckue 0COOEHHOCTH pasBETBIEHHBIX LEMHBIX pPeaKIdii.
lpenenpHbie sBICHAS B PAa3BETBICHHBIX MENHBIX peakiusax. IlomyocTpos
BOCIUIAMEHEHUSI, IEPHOJ] MHIYKIMU. TernoBoii B3pEIB.

Paspen 3. Peaknmm B mnoroke. Peaknuu WMIeabHOro BLITECHEHHS M
uaeajabHoro cMemenus. KonebarenbHbie peakiuu.

Paspen 4. Makpokunernka. Ponb aupdysun B KHHETHKe reTeporeHHBIX
peaknuii. KuHeTHKa TreTepOreHHBIX KaTaJUTHYECKUX peakiuid. PasmudHbie
PEXHMBI IIPOTEKAHUS PeaKyi (KMHeTHYeCKasi W BHEIIHSsSI KHHETUYecKas 00IacTH,
00J1acTH BHEIIHEH U BHYTpeHHEH nuddysun).

Pa3nen S. 3aBucumMocTh CKOpPOCTH peakuul OT TeMIEPaTypPhI

YpaBHenvie Appenryca. DHeprusi aKTHBALUK U CIIOCOOKI ee OTIpe ieeHHS.
OneMeHTapHble aKThl XMMHMYECKHMX PeaKlui ¥ (QU3MYecKuWidl CMBICT SHepruu
aKTHBalMK. TepMuuecKuii ¥ HETEPMMYECKHe IIyTH aKTUBAluKM Mojekyl. OOMen
oHepruei  (IOCTYNaTeNbHOH,  BpamaTelbHOM M KojebGaTenbHOH)  Ipw
CTOJIKHOBEHHMAX MOJIEKYJI. Bpems penakcaliuy B MOJIEKYISAPHBIX CHCTEMAX.

Teopust akTuBHBIX cTONKHOBeHHH. CeuyeHHe XMMHYECKHMX DPEaKIHIA. Dopmyna
Tpayrua — Jletomca. Pacuer npeIdKCHOHEHIUANBHOTO MHOXKHTEIS IO
MOJIEKYJISIPHBIM ITOCTOSHHEIM. CTepuyeckuii axrop.

Teopust mepexonHOro COCTOSHMSA (AKTHBHPOBAHHOIO KOMILIEKca). IIoBepXHOCTH
NOTeHIHaNbHON sHeprun. IlyTs u xoopauHarta peakuuu. CTaTucTHYECKHI pacder



KOHCTaHTBI CKOPOCTH. OHEPrHsi M OHTPONHUS AaKTUBAIMH. MCIONL30BaHUE
MOJIEKYJIAPHBIX IIOCTOSIHHBIX IIPH PacdeTe KOHCTAHThI CKOPOCTH.

Paznen 6. Pazjinynbie THIBI XHMHYECKHX peakumi

MouoMosteKyisipHble peakiu B rasax, cxema JluHmemaHa — XpHCTHAHCEHA.
Teopust PPKM. bumonekyispHbIe ¥ TpUMOIEKYJISpHbIE peaKkIuy, 3aBUCHUMOCTH
NPEASKCIIOHEHIIMATBHOI0 MHOXHUTEIS OT TeMIleparypsl. Peakuuu B pacTBOpax,
BIIMAHUE PACTBOPHUTENA M 3apsia pearupyromux dactuil. Kierouwsiit sdpdekr n
compBaralys.  DOTOXMMUYECKME M  PaJHALMOHHO-XMMHYECKHE  peaKI[iu.
JneMeHTapHBIE  QOTOXHMHYECKHE TMPOLECCHl. JKCHMEPHl M IKCHILTIEKCEHL
WsmeHeHre (U3AYECKMX M XUMHMYECKHX CBOWCTB MOJIEKYNI IIPH 3JIEKTPOHHOM
B030yknennn. KBaHTOBBINA BEIXOJI. 3aK0H DiHIITEeHHA — Irapka.

Pazpen 7. Pasmosecnass siexrpoxumms. Teopus 3JIEKTPOJIHTOB.
DJIeKTPONepPeHoc B JIEKTPOJIUTAX

PaproBecus B pacTBopax smekTposntoB. OGpa3oBaHKe pacTBOPOB 3IIEKTPOJIUTOB.
CunpHble U cinabble 37eKTPONUTH. TeopHs >TEKTPOIUTHYECKOH MHCCOIHAIMH.
Tepmoxumuyeckue 3pdexTs B pacTBOpax 3NMEKTPOJHTOB. DNEeKTPOTUTHIECKAS
aucconuanus Boabl. Teopun MexxuoHHOTO B3auMoercTBus. [loHsITHE aKTHBHOCTH
¥ ko3¢ unmrenta akTuBHOCTH. VIOHHAs cuia pacTBopa. Teopus JleGas — ['okkens.
Pacuer sHepruu Me)HOHHOrO B3aUMOJEHCTBHA M KOI(DQUIUEHTOB AKTHBHOCTH.
OCHOBHBIE MeXaHW3MBI NEpPeHOCd TOKA B pacTBOpaX, paciulaBax u TBEPJIbIX
3JIEKTPONIUTAX. OJEKTPAYECKas IIPOBOJHMOCTH PACTBOPOB, BBIBOX OCHOBHBIX
COOTHOMIEHHH. MeTo/bl IKCIEPUMEHTANBHOTO H3MEPEHHSI  3JIEeKTPUYECKOit
IIPOBOJIMMOCTH  3JIEKTPOJUTOB. [loABMXKHOCTP MOHOB, €€ 3aBUCHUMOCTH OT
TeMIIepaTyphbl, IPUPOJBl MOHA W BA3KOCTH pacTBOpUTeNs. YUwcna mepeHoca u
METO/bI UX OmpejieNenus. Teopur SNeKTpHYECKOH MPOBOAUMOCTH B pacTBOpax
3JIEKTPOIUTOB. Huddysus B pacrBopax 5IEeKTPOIUTOB. 3akousl Ouka.
ONeKTPOKANUIIISPHbIE SBICHUS! M IBOMHOMN 3JIeKTPHUECKHUiA cliol. PaBHOBecHe Ha
TpaHuIle IIeKTPOI—PacTBOp (paciuias).

Paspen 8. JnexTpoxumuyeckne cuereMsl

XUMUYECKHE MCTOYHHKH TOKA. DNIEKTPONHU3epHl. PaBHOBECHBIE 3JIEKTPOIHBIE
TOTEHIUANEL.  JNEKTPOABI JIEKTPOXUMHMYECKHX CHCTEM M MX KIacCHMUKALWL.
Tumer  oIeKTPOXMMHYECKHX — cHCTeM:  (DH3HYECKIE, KOHLICHTpallMOHHbIE,
xumuyeckue. [lorenuuomerpus. Pacuer TepMoaMHaMUdecKiX BEIMUHH HA OCHOBE
H3MepeHHbIX obpatumeix JJIC. Mexanusm ob6paszoBanust DJIC u pupoaa
SIEKTPOAHOro noTeHuuana. CkadkM TOTEHIMAla B  9JIEKTPOXMMMYECKUX
cUCTeMax. DIIeKTPOKAUILISspHEIEe sBIeHNs. CTpoeHre ABOKHOTO 3JIEeKTPHYECKOro
CIIOS Ha IPaHMIIe SIIEKTPOJ — PacTBOpP.

Paszgen 9. Jnexrpognas noasipuzanus

JlumuTupyromas cragus py MOJSIPU3ALMK 2NeKTpoaa. Bumsl [IEpEHATPSIKEHHUS].
Hnddysnonroe nepenanpsixenne. Kurernka anexrpomsoro nporecca. Kunetuka
SNICKTPOXUMHUYECKUX  peakuuil. KuHetmka snmektpopusix mpoueccoB. DJIC
HOApU3AIMMA U 3JIEKTPOAHAsA IToJisipusanus. Knaccudbukanus moaspusaioHHbx
sBiieHnd.  KoHueHTparmonnass — monspusauus. Teopus  audydby3sHoHHOrO
nepeHanpsokenns Heprera. Xumuyeckoe (peakuuoHHoe) nepeHanpskenue. Pos
XAMUYECKUX CTaJMd B KHHETHKE O3JICKTPOXHMHYECKHX peakimit. O6ias



XapaKTepUCTHKa (azoBoro ITEPEHATPSHKEHUS. DIeKTPOXUMUYECKOE
nepeHanpsokeHne. OCHOBBI  TEOPUM  DNEKTPOXHMHYECKOTO  IepeHaNpsKeHHs..
Teopust 3amennennoro paspsna BOZOpOjd. DNEMEHTHl TEOPHH BOCCTAHOBJICHHUS
METa/VIOB B BOJIHBIX PAacTBOpax. DJIEKTPOXHUMHUYECKHE CHUCTEMBL. XHUMHUUYECKHE
HUCTOYHUKH TOKa. DNEeKTPOIH3EPHI. DIEeKTPOITHU3. OcobennocTu
SNICKTPOXUMHUYECKHX PeaKUHi. XUMHYECKOe AEHCTBHE 3IIEKTPHYECKOI0 TOKA.
Cyunocts 3axkonoB ®apanes. Beixos BemecTsa no Toky.

Pasgen 10. Karauns

Knaccnpukanuss — kaTanuTH4ecKMX peakuuii M KaTalu3aTOPOB. Teopust
NPOMEXYTOYHBIX  COCJUHEHWH B  KarauW3e, MPUHIMI SHEPreTHYECcKOro
COOTBeTCTBHsA. I'oMOreHHBIN KaTanus. KuciorHo-ocHOBHOM katamu3. KupeTuka u
MEXaHM3M  peaKklIuid  CHenupuUecKoro KHUCIOTHOTO — KaTaamsa. OyHKIHH
KUCIOTHOCTH l'ammera. Kuneruka W MexaHHM3M peakiMil OOIIEro KUCIOTHOIO
Katanusa. YpaBHeHue bpencrena. KoppensimoHHsle ypaBHeHWs I SHepruit
aKTHBallUd M TEIUIOT peakuui. Cnerududeckuii ¥ OOMMI OCHOBHOM KaTaius.
HyxieoQuibHbI 1 21eKTpoQuibHbINA KaTanus. KaTanus MeTauioKOMITIEKCHBIMA
COCIMHEHUSAMU. | 'OMOreHHBIE peakUWH THIPHPOBAHMS, HX KHHETHKA |
MeXaHu3Mbl. DepMeHTaTHBHBIA Karaiau3. ACOPOLMOHHBIE W KATATMTHYECKHE
UEHTPBl (PEPMEHTOB. AKTUBHOCTH M CYGCTpAaTHAast CeNleKTUBHOCTH (hepMEHTOB.
KodepmenTel. MexanusMbl (pepMEHTATHBHOIO KaTAJIN3a. I'eTeporennsiii KaTamus.
Onpezenenne CKOPOCTH TETEPOreHHONW KATAIUTHYECKOH peakuuy. YienbHas o
aTOMHasi aKTUBHOCTh. CelleKTUBHOCTh KaTammM3atopoB. Ponb ajcopbimm B
KHHCTHKE  IETCPOreHHBIX  KaTAIMTHYECKMX  peakimil. HeomHopopHocTs
TIOBEPXHOCTH KaTaJM3aTOPOB, HAHECEHHEIE KaTallM3aTOpPbl. DHEPIus aKTUBALUM
reTepOreHHbBIX KaTAIUTHYECKHX peaKiui. CoBpemMeHHEBIE TEOPUH
(QYHKIIMOHMPOBAHMA T€TEPOreHHBIX KATaau3aToOpoB. OCHOBHBIE IIPOMBILILIEHHBIE
KaTaJIATHYECKHE TPOIIECCHI.



