MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

denepanbHOE rOCYIapCTBEHHOE OOXKETHOE YUPEXKICHHE
NHCTUTYT XMMUU TBEPAOTO TENA Y PaAIbCKOrO OTACICHUS
Poccniickoi akagemun HayK

IMPOI'PAMMA-MUHUMYM
KaHIUIATCKOTr0 DK3aMeHa MO CHEUAIbLHOCTH
1.4.4 «Dusnveckass XuMus»

10 XUMHWYCCKHUM, @HSHKO-M&TCM&TH‘{GCKI/IM N TCXHUYCCKUM HayKaM

IIporpamMmma-MuHUMYM

coaepxurt 14 ctp.

2022 r.

ExarepunOypr



2

Beenenue

B OCHOBY HaCTOHHIeﬁ IMporpaMmebl IIOJIOKCHBI CJIICAYIOIIUC AUCHUILIIMHBI:
ydu€Hue O CTpOCHHMM  BCHICCTBA, XHUMHWUYCCKAsA TCPMOAWMHAMUKA, TCOPUA
ITOBCPXHOCTHBIX HBHGHHﬁ, YUCHUC 00 QJICKTPOXUMHUYCCKHUX IIPpOLECCCax, TCOPHUA

KHMHCTUKHW XUMHUYCCKHUX peaKuHﬁ " YUYCHHC O KaTaJIn3cC.

L. CTtpoeHue BemecTBa

1. Ocnoevi knaccuueckou meopuu xumudecko2o cmpoehusi. OCHOBHBIE
MOJIOKEHUST KJIACCUUECKON TEOpUM XHUMHUYECKOro crpoeHusa. CTpyKTypHas
dopmyna u rpad wmosekynbl. Mzomepus. Kondopmanum wmonekyn. Cas3b
CTPOCHUS U CBOMCTB MOJICKYII.

2. Qu3uueckue OCHOBblL Y4eHUs O CmpoeHuu mojexkynr. MexaHudeckas
MOJI€JIb  MOJEKyJbl. [loTeHIManbsl  TMAapHBIX  B3aUMOACHUCTBUH.  MeTombl
MOJICKYJIIPHOM MEXaHUKH M MOJEKYJISPHON JMHAMUKHU MPHU aHAIU3€ CTPOCHUS
MOJIEKYII.

OO0uue NPUHIMIBI KBAaHTOBO-MEXAHWYECKOTO OIMUCAHUS MOJEKYJISPHBIX
cucteM. CrammonapHoe ypaBHeHnue lllpénunrepa nmst cBOOOIHON MOJIEKYJIBI.
AnuabaTudeckoe MpuOMKeHne. DIEKTPOHHOE BOJTHOBOE YpaBHEHUE.

[loTeHUIManbHBIE KPUBBIE W IOBEPXHOCTH NMOTEHUHUAIBHOW JHepruu. HMx
oOIasi CTpyKTypa W pa3judHble TUIBI. PaBHOBECHBbIE KOH(MUTypalluu MOJIEKYI.
CrpykrypHas nzomepusa. ONTHYECKHE U30MEPHI.

Konebanuss monekyn. HopmanbHbie KoJieOaHMS, aMIUIMTYJbl U YacCTOTHI
KoJIcOaHMM, YacTOTHl OCHOBHBIX KoOJjeOaTeabHbIX mepexoqoB. Komebanus c¢
OOJIBIION aMILTUTYI0H.

Bpamienne monekyn. Pa3znuuyHble THUNBI  MOJIEKYJSPHBIX — BOJIYKOB.
Bpaiarenbabie ypoBHU S3HEPTHUH.

DJIEKTPOHHOE  CTPOCHUE aTOMOB M MOJEKyJd. OIHO’JIEKTPOHHOE
npuoOIKeHne. ATOMHBIE U MOJEKYJSIpHbIE  OpOWTanu.  DJIEKTPOHHBIE

KoH(pUrypauuu u TepMmbl atoMoB. IlpaBuno XyHna. DJEeKTpOHHas IIOTHOCTD.



Pacripenenenne  SMEKTPOHHOM  IUIOTHOCTM B JIBYXarTOMHBIX — MOJIEKYJIAX.
Koppenaunonneie opOutanbable auarpammbl. Teopema Kymnmanca. Ilpeneinsr
IPUMEHUMOCTH OJHOSJIEKTPOHHOTO MPUOTMKEHHUS.

WNHuTepnperanusi CTpOEHUS MOJEKYJ]I Ha OCHOBE OPOMTAIBHBIX MOJEIEH U
UCCIICAOBAHUS PACHPENCIICHUS AJIEKTPOHHOM IUIOTHOCTH. JIOKanM30BaHHBIE
MOJIEKYJISIpHBIE opouTanu. ['ubpuanzanus.

DNeKTpoHHasi KOppesilusg B aTomMax M MoJiekynax. E€ mposiBaeHus B
CBOMCTBax MoJIEKyJl. MeTo1 KOH(UTYpallMOHHOTO B3aUMOICHCTBUS.

[IpencraBnenuss o 3apsgax Ha aromMax M MOpsAIKax cCBA3eld. PasznuyHble
METOJbl BBIICIEHUS AaTOMOB B MoOJeKyJax. Koppemsiuuum JeCKpUNnTOpoB
3JIEKTPOHHOI'O CTPOCHUSI M CBOWCTB MOJIEKyJl. HWMHAEKChl peakuuOHHOU
cocoOHOCTH. Teopusi rpaHUYHBIX OPOUTAIIEH.

3. Cummempusi monekyaapuelx cucmem. TOYEUHBIE TPYIIBI CUMMETPUH
Monekyn. IloHsTue O TIpeAcTaBIEHUAX TPYHI M XapaKTepax MpPeICTABICHUN.
OO6mue cBOMCTBA CUMMETPUM BOJIHOBBIX (YHKIIMH U  MOTEHIUAIBHBIX
noBepxHocTell Monekyn. Kriaccudukaruss KBAaHTOBBIX COCTOSHUM aTOMOB H
MOJIEKYJT TI0 cuMMeTpur. CUMMETPHST aTOMHBIX M MOJIEKYJISIPHBIX OpOUTANICH, G-
U T-0pOUTaIH. T-DJIEKTPOHHOE MPUOIKEHUE.

Brnusaue cuMMmeTpurM paBHOBECHOW KOHQUTYpallMu siiep Ha CBOWMCTBA
MOJIEKYJI M WX JMHaMU4yeckoe mnoBeneHue. OpOuTanbHble KOPPEISALHUOHHBIE
nuarpamMmmbl. CoxpaneHnrue opOUTaIbHON CUMMETPUU TTPU XUMHUECKUX PEAKIIUSIX.

4. DOnexmpuueckue u MacHumHvle ceotcmea. JUMOJbHBIH MOMEHT U
MOJIAPU3YEMOCTh MOJIEKYJI. MarHUTHBII MOMEHT U MAarHUTHAs BOCIIPUMMYHUBOCTD.
Oddexror Hltapka n 3eemana. MarHUTHO-PE30HAHCHBIE METOBI MCCICIOBAHUS
CTPOEHHUS MOJIEKYJI. XUMUYECKUU CIBHI.

Onrtrueckne CHEKTpbl MOJIEKYJ. BeposiTHOCTM mepexogoB U IpaBHIIA
otOopa Mmpu Mepexoax MEKy pa3TUuIHBIMUA KBAHTOBBIMHU COCTOSTHUSIMHA MOJIEKYII.
CBs3p CIIEKTPOB MOJIEKYN € HX cTpoeHueM. OmnpeneseHue CTPYKTYPHBIX

XapaKTCPUCTUK MOJICKYJ U3 CIICKTPOCKOIINYCCKUX NaHHBIX.



4

5. Meosicmonexynsapuvie 63aumooeiicmguss. (OCHOBHBIE COCTAaBIISIOLIUE
MEKMOJIEKYJIIPHBIX B3aWMOJEUCTBUU. MOJIEKyJIIpHBIE KOMIUIEKCHl. Ban-nep-
BaaJIbCcOBbl MOJEKyJbl. Kiactepsl aTomMoB u Moiiekyn. BonmoponHas cBsi3b.
CynepMoJIeKyJbl U CyIpaMOJIEKyIIsIpHAsT XUMHSL.

6. OcnosHvie pe3yrbmamul U 3aKOHOMEPHOCMU 8 CIMPOEHUU MOJIEKY L.
CrpoeHne MOJIEKYJT TPOCTHIX U KOOPAMHAMOHHBIX HEOPTaHUYECKUX COCTMHEHUI.
[TonusinepHple KOMIUIEKCHBIE coequHeHUs. CTpOEHNE OCHOBHBIX THUIIOB
OPraHUYECKUX U JIEMEHTOOPTraHNYECKUX coeMnHEHUN. COeTMHEHUS BKIFOYEHUS.
[Tonumeps! 1 OUOTIOIMMEPHI.

7. Cmpoenue ronoencuposanuvlx ¢haz. CTpyKTypHas KiaccupuKaius
KOH/ICHCHPOBAHHBIX (a3.

Nneanbable kpucTamibl. Kpucraimueckas pemeTka W KpPUCTAUIMYECKas
cTpyKTypa. PeanbHble kpuctamuibl. Tumsl 1e(eKTOB B pealibHbIX KpHCTaJUIax.
Kpucramisl ¢ HENOJHON YIOPSIIOYEHHOCTBIO. JIOMEHHBIE CTPYKTYPHI.

Cummetpust kpuctawioB. Kpucramiorpapuueckue TOYEUHBIE TPYIIIBI
CUMMETPHUH, TUIBI PEIIETOK, CHHTOHUU. [IOHATHE O MPOCTPAaHCTBEHHBIX I'pynIax
KpucTajuioB. MHIEKCHI KpucTaorpauueckux rpaHei.

ATOMHBIE, WOHHBIC, MOJIEKYJISPHBIE M JpPYrM€ THIBI KPHUCTAJLIOB.
ITenmoueuyHnsble, KapKaCHBIE U CIIOUCTHIE CTPYKTYPBI.

CrpoeHne TBepABIX pPACTBOPOB. YIOPSAAOYEHHBIE TBEPABIE PACTBOPHI.
AMopdmusie BemectBa. OCOOEHHOCTH CTPOSHUS TTOJMMEPHBIX (ha3.

Mertaiipl ¥ TOJIYNIPOBOAHUKHU. 3O0HHAsA CTPYKTypa DHEPreTHYECKOIO
criektpa kpucrtamioB. [loBepxHocts @epmu. Pa3nuuHble THUIBI TPOBOAUMOCTH.
Kone6anus B kpucramiax. DOHOHBI.

Kunkoctu. MrHoBeHHass M KojeOaTeNbHO yCpeAHEHHAs CTPYKTypa
KUAKOCTH. Accoumarsl M Kiacteppl B KHIKOCTAX. Duykryauuum U
KoppessiiuonHbie  ¢yHkiuu. CTpyKTypa TpOCTBIX KuakocTed. PacTtBopbl
HEANEKTpoauToB. CTpyKTypa BOABI M BOAHBIX pacTBOpPOB. CTpyKTypa KHUIKHX
AIEKTPOJIUTOB.

Mpunennoobpa3oBaHue U CTPOCHUE MULEIL.



Meszodaszbl. [lnactuueckue kpuctamibl. JKuakue KpUCTauibl (HEMATHUKH,
CMEKTHUKH, XOJIECTEPUKH U JIP.).

8. [llosepxnocmov kouoencuposanuvix ¢as. (OCOOEHHOCTH CTPOEHUS
MOBEPXHOCTH KPUCTAIUIOB M JKUJKOCTEH, CTPYKTypa TpaHMLBI pasjaena
KOHJIEHCUPOBaHHBIX (a3. MolieKynbl U KiacTepbl Ha noBepxHocTu. CTpyKTypa

a7ICOPOIIMOHHBIX CJIOEB.

I1. XuMu4eckass TEPMOJAMHAMHUKA

OcHoeéHble NOHAMUA U 3A4KOHbL mepmodummuku

1. OcHOBHbIE TIOHATUSA TEPMOJMHAMUKHU: H30JIMPOBAHHBIE U OTKPBITHIE
CHUCTEMbl, PAaBHOBECHbIC M HEPABHOBECHBIE CHCTEMbI, TEPMOJUHAMUYECCKUE
NEPEMEHHbIC, TEMIEPATypa, HWHTCHCUBHBIE W OKCTECHCUBHBIE IIEPEMEHHBIE.
VYpaBHeHus: coctosiHusl. TeopeMa 0 COOTBETCTBEHHBIX COCTOSIHUAX. BupuanbHbie
YpaBHEHUS COCTOSIHUS.

2. Ilepsvuii 3axon mepmoournamuxu. Temnora, paboTta, BHyTPEHHSSI SDHEPTus,
SHTAIBINS, TEIIOEMKOCTh. 3akoH ['ecca. CraHmapTHBIE COCTOSIHUS W
CTaHJAPTHBIE TEIJIOTHI XUMHUYECKUX peaKIuii. 3aBUCUMOCTh TEIIOBOro 3¢dexTa
peakiuu  oT Temmneparypel. Popmyna Kupxrodda. Tabmuiel cTaHgapTHBIX
TEPMOJAMHAMHUUECKUX BEJIUYUH W HUX UCIOJb30BAHUE B TEPMOAMHAMUUECKUX
pacuerax.

3. Bmopoii 3axon mepmoounamuxu. ODHTponus W €€ HU3MEHEHUs B
oOpaTuMbIX U HeoOpatuMmbix Tporeccax. Teopema Kapuo — Kiaysuyca.
Paznuynbie mKaasl TEeMOeparTyp.

OyHaMeHTalbHble ypaBHeHUs 1'mb06ca. Xapakrepuctuueckue (QyHKIHH.
Oueprusi ['mub6ca, »neprusi ['enbmronbiia. YpaBHenuss Makcpenna. Y cCiIoBUs
PABHOBECHS U KPUTEPHUHU CaMOITPOU3BOJILHOTO MPOTEKAHHUS MPOIECCOB.

VYpaBuenue I'ub6ca — I'enpmrosbiia. PaGora u TemioTra XHUMHUYECKOTO

Iponecca. XUMHYECKHE IIOTCHIOMAJIbI.



4. Xumuuecrxoe pasnosecue. 3aKOH IEUCTBYIOIIUX Macc. Pa3nnuHble BHIIbI
KOHCTaHT paBHOBECHS U CBI3b MKy HUMH. M3oTepma Bant-I'odda. YpaBuenus
nu300apbl U HM30XOPbl XUMHUUYECKOW peakiuu. PacueThl KOHCTaHT paBHOBECHUS
XUMHUYECKUX PEAKIMA C HCIOIb30BAaHUEM TaONHIl CTaHJAPTHBIX 3HAYCHUMN
TepMoauHaMuueckux  GyHkiud. IlpuBenennas osHepruss [ubGbca u  eé
UCIIOJIb30BaHUE JUIsl PAacue€TOB XMMHUYECKHX paBHOBecUi. PaBHOBecne B moJje

BHemHUX cui. IloaHbie IIOTCHI M AJIBI.

Inemenmovt cmamucmuuecKkoil mepmodummuku

5. Muxkpo- U MakpOCOCTOSIHUSI XUMHUYECKUX cucteM. PazoBbie [- m p-
IPOCTPAHCTBA. DProJuyeckas rumnoresa. TepMoarnHaMuuecKass BEPOSITHOCTD U €€
CBs3b ¢ dHTponuen. Pacnipenenenne Makcsemna — bonbiimana.

Craructrueckue CpeAHHME 3HA4YEHHMS MAKPOCKOIIMYECKUX  BEJIUYMH.
AHcamOmu I'mb66ca. MHKPOKAaHOHMYECKOE M KAaHOHUYECKOE paclpeiesiCHusl.
Pacuer unciia coCTOSAHMI B KBa3UKIACCUYECKOM PHUOIUKEHUH.

Kanonnueckas ¢ynkius pacnpenenenus ['md66ca. Cymma mo COCTOSIHHSIM
KaK CTaTUCTUYECKas xapakTtepuctuueckas QyHkuus. CTaTUCTUYECKUE BBIPAKEHUS
JUISL OCHOBHBIX TEpMOAMHAMHUYECKUX (PyHKIMI. MounekynspHas cyMma II0
COCTOSIHMSAIM M CyMMa II0 COCTOSHHMSAM  MAaKpPOCKOIIMYECKOM  CUCTEMBI.
[locTynarenbHas, BpamjaTelbHas, 3JEKTPOHHAs M KoJjeOaTelbHas CyMMBbI 10
coctosiHusAM. Cratuctuueckuit  pacuetr osHTponuu. Ilocrynar Ilmanka w
a0COIOTHAS SHTPOIIHS.

[IpubnuxkeHne <«GKECTKHM poTatop — TapMOHUYECKUM OCIHILISTOPY.
CocraBisomMe  BHYTPEHHEH  SHEPruM,  TEIUIOEMKOCTM M SHTPOIMH,
OoOyCJIOBJIGHHbIE  MOCTyNaTelIbHBIM,  BpallaTeJbHbIM W KOJeOaTeIbHbIM
JIBUYKEHUEM.

Pacuer KOHCTaHT PAaBHOBECUS XMMHUYECKHX PEAKIHUl B HACAIBHBIX Ta3ax

METOAOM CTaTUCTUUYECCKOU TECPMOANHAMUKHU. CraTtuctuueckas TEPMOANHAMHUKA



peabHbIX cucTeM. [loTeHuHManbl MEXMOJEKYJIAPHOTO B3aUMOJACHUCTBUSA U
KOH(UTYpaIiMOHHBINA MHTETPaJ IJIs1 PEIbHOTO Ta3a.

Pacnpenenenns boze — OnHmTeliHa 1 @epmu — J(upaka. BeIpokIeHHBII
UJeanbHbId Ta3. DJNEKTPOHbI B MeTauiax. YpoBeHb @Depmu. Cratuctuyeckas
Teopusi DUHIITEIHA UeaIbHOrO0 KpUcTaia, Teopus [lebas. Toueunsie nedeKThl
KPUCTAJUIMYECKUX pelIeTOK. PaBHOBeCHbIE M  HEpPAaBHOBECHbIE  JC(PEKTHI.
Bpruncnenne cyMM MO COCTOSIHUSIM TSI KPUCTAIJIOB C PA3JIMYHBIMUA TOYCUHBIMU
nedexkramu. HectexuoMeTpuyeckue COEIMHEHUS U HUX TEPMOIAMHAMUYECKOE

OIINCaHUuEC.

Inemenmot mepmoduuamuku HeoﬁpamuMblx npoueccoe

6. OCHOBHBIC TIOJIOKEHHUSI TEPMOJUHAMUKH HEPABHOBECHBIX ITPOIICCCOB.
JlokanbsHOe paBHOBecue. dnykryanun. OyHkus guccunanuu. [IoTOKu U CUITBL.
CKOpOCTh TMPOU3BOJCTBA DHTPONUHU. 3aBUCHMOCTH CKOPOCTH IIPOU3BOJICTBA
SHTPONHUHU OT 000OIIECHHBIX MOTOKOB U cujl. CooTHOIIeHUs B3auMHOCTH OHcarepa.
CranmmroHapHOE COCTOSTHUE CUCTeMBI U TeopeMa [IpurokuHa.

Tepmomuddy3us m e€ ommcaHue B HEPABHOBECHOW TEPMOIMHAMHUKE.

VYpaBaenue YenmeHna — DHCKOTO.

Pacmeopuvi. Dazosvie pasnosecus

7. Paznuunsie munvt pacmeopos. CriocoObl BRIPaXKEHHSI COCTaBa PaCTBOPOB.
WNneanpHble pacTBOpHI, 00IIE€e YCIOBHE HACATBHOCTH pacTBOpPOB. JlaBineHue
HACBIIIIEHHOTO Tapa >KUJKUX PacTBOPOB, 3akoH Payns. HenneansHbie pacTBOPHI U
ux cBoiictBa. Meronx axtuBHOCTed. KoddduimenTst akTUBHOCTH U UX
OIIPENIECIICHHUE.

CranpapTHbIe COCTOSHHUSI TIPU OMNPEACICHUU XUMUUYECKUX MOTEHIIMAIOB

KOMIIOHCHT PaCTBOPOB. CI/IMMeTpI/I‘-IHaH N HCCUMMCTPHUYHAA CUCTCMBI OTCUCTA.



Kosnuratuaele  cBOWCTBa  pacTBOpPOB.  M3MeHeHume  TeMmeparypsl
3aMep3aHusl pacTBOPOB, KPUOCKOMMs. 30HHAsA IUIaBKa. OCMOTHYECKUE SIBICHHUS.
[TapumanbHple MOJIBHBIE BEJIWYMHBI, UX OIpPENEICHHE NJsi OMHApHBIX CHUCTEM.
VYpaBuenue ['m66ca — [Jrorema.

@yHKIUSA CMEWIEHUA [UIl MUACAIBHBIX M HEUACAIBHBIX PacTBOPOB.
[IpenenpHO pa30aBiIEeHHBIE PaCTBOPHI, AaTEPMATIbHBIE U PETYIISPHBIE PACTBOPHI, UX
CBONCTBA.

8. [l'emepocennvie cucmemvl. lloHATHSA KOMIIOHEHTa, (a3pl, CTENEHU
cB000b1. [IpaBusno ¢a3z ['nb0Oca.

OOHOKOMIIOHEHHTHBIE CHCTEMBI. JlHarpamMmbl COCTOSIHUS BOJbBI, CEpHI,
docpopa wu yrmepoma. Da3oBble meEpexoApl MEPBOrO pojaa. YpaBHEHHE
Knaneiipona — Knay3suyca.

JIByXKOMIIOHEHTHBIE ~ CHCTEMBI. Pa3inuHbple  AuarpaMMbl — COCTOSIHUS
JIBYXKOMIIOHEHTHBIX cucTeM. PaBHOBECHE KUIKOCTh — Map B JIBYXKOMIIOHEHTHBIX
cucteMax. 3akoHbl ' m66ca — KonoBanoBa. A3€0TpOINHbIE CMECH.

da30BbIE MIEPEX0/Ib BTOPOTO pojia. YpaBHeHUs1 DpeHpecra.

TpexkoMnoHeHTHbIE cucTeMbl. TpeyroasHuk ['uo6ca. JluarpaMmbl

IIJIABKOCTHU TPCXKOMIIOHCHTHBIX CUCTCM.

Aocopoyus u nogepxHocmuole A6j1€HUA

9. Aocopoyusa. Apcopbenrt, aacop6ar. Buabl aacopoumm. Crpykrypa
MMOBEPXHOCTU U MOPUCTOCTh afcopOeHTa. JIokann3oBaHHAs U J1EJIOKATU30BAHHAS
aacopOuus.  MoHOMoJNEeKynsgpHasi W TOJUMOJIEKYJISIpHAas  aJcopOIusl.
JluHaMuyeckuid xapakTep aicopOLIUOHHOTO PABHOBECHSI.

N3otepmbl 1 m300apel  ancopOrmu. YpaBuenne ['enpu. Koncrtanta
a7IcopOLIMOHHOTO paBHOBecHs. YpaBHeHue JlenHrmiopa. AfcopOuus U3 pacTBOPOB.
VYpaBuenue bpynayspa — Omera — Temrepa (BOT) nnsg moauMomnekymasipHON

aacopomuu. OnpeeneHue miolaau MOBEPXHOCTH afcopOeHTa.



Xpomatorpadus, pasauuHble €€  TUIBl  (Ta3oBas,  KUIKOCTHA,
MPOTUBOTOYHAS U JIp.).

10. [losepxnocms pazdena ¢haz. CBOOOAHAS TOBEPXHOCTHAs SHEPIHS,
MOBEPXHOCTHOE HATSDKCHHWE, W30BITOUYHBIE TEpMOIUHAMUYECKHE (DYHKITUH
MOBEPXHOCTHOTO CJIOSl. VI3MeHeHHe TOBEPXHOCTHOTO HATSHKEHUS Ha TPaHUIIS
KUAKOCTh — TMap B 3aBUCUMOCTH OT Temmeparypbl. CBsi3b CBOOOJHOM
MMOBEPXHOCTHOM SHEPTUHU C TEIIOTON cyOonmmaruu (rpaBuio Credana), Mmomynem
yIPYTrOCTH U APYTUMHU CBOMCTBAMH BEIIIECTBA.

OddexT PeOunnepa: n3MeHEHHE MPOYHOCTH U MIIACTUYHOCTH TBEPABIX TEI
BCJICZICTBHE CHUKEHUS UX IOBEPXHOCTHOMN YHEPTHUH.

Kanwnnsipusie siBneHus. 3aBUCHOCTb JABJCHHS Iapa OT KPUBHU3HBI
MOBEPXHOCTH  KUAKOCTH.  KammuisipHas ~ KOHACHCAIUs.  3aBUCHMOCTh
PacCTBOPUMOCTHA OT KPUBHU3HBI TOBEPXHOCTH PACTBOPSIIONIMXCS YaCTUIl (3aKOH

['u66ca — OcTBanbaa — OpeitHamuxa).

3J1el<mp0xumuuec1<ue npoueccol

11. PactBopbl 3aeKTponUTOB. MOH-AUMNONBHOE B3aMMOJEUCTBUE, Kak
OCHOBHOM IIPOLIECC, ONPEACISIOMMNNA YCTOMUYUBOCTh PACTBOPOB SJIECKTPOJIUTOB.
KoadduimeHTsl akTHBHOCTH B pacTBOpax 3JIEKTPOJUTOB. CpeHsiss aKTUBHOCTh U
cpenHuii K03hGUIMEHT aKTUBHOCTH, UX CBSI3b C aKTUBHOCTHIO OTACIIbHBIX HOHOB.
OcHoBHble T0JIOKeHUsT Teopun [lebas — Xrwokkens. [loreHnuman wuoOHHOMN
aTMoc(dephl.

VYcaoBus 3MEKTPOXMMHUYECKOTO PAaBHOBECHsI HA TpaHWIile pasfiena (a3 u B
DJICKTPOXUMHUYECKON LENMUu. TepMOAMHAMUKA TaJbBAHUYECKOrO DJIEMEHTA.
DNEeKTpOABMKYIAs cuiia, €€ BBIpaKeHHE dYepe3 dHepruto ['nbbca peaknuu B
anemenTe. YpaBHeHuss Hepucra m ['mb6ca — ['enbmronbra juist paBHOBECHOM
ANEKTPOXUMUYECKOW 1enu. [lonsATrne anekTpomHoro noreHuuana. OnpeneneHue
KOd(DPUITMEHTOB aKTUBHOCTH Ha oOcHOBe u3Mepenunit DJIC TambBaHHUYECKOTO

OJICMCHTA.
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DNEeKTpONpPOBOAHOCTh  PAacCTBOPOB  3JIEKTPOJIUTOB; yAelIbHAsA W
DKBUBAJICHTHAS JJIEKTPOIPOBOAHOCTh. UMciia mepeHoca, MOABUKHOCTh MOHOB U

3akoH Konbpayiia. DnekTpodopeTuueckuil 1 penakcaluoHHbie 3P PeKThI.

III. KuHeTHKa XUMHYECKHUX pPeaKUMl

Xumuueckan kunemuka

1. Ocnosnvie nouamus xumuueckou kumnemuxu. IIpoCTbIE W CIIOXKHBIC
pEaKUMH, MOJEKYJSIPHOCTh U CKOPOCTh MPOCTOM peakuur. OCHOBHOM MOCTYJIAT
XUMUYECKOM  KuHeTUKH. CrocoObl  OMpeieNieHus  CKOPOCTH  PEaKIuu.
Kunernueckune kpusble. Kunernueckme ypaBHeHus. KoHcTaHTa ckopoct U
MOPSAOK peakuuu. Peakuuuy nepeMeHHoro nopsiaka.

2. @DenomeHONO2UYECKAS KUHEMUKA CIIOXKHBIX XHUMHUUYECKUX PEaKIUi.
[IpuHIMI HE3aBUCUMOCTH 3JIEMEHTApHBIX cTaanil. KuHeTnueckue ypaBHEHUS IS
0o0paTUMBIX, TAPAJJICIBHBIX M MOCIEA0BATENbHBIX peakiuil. KBasucrammonapuoe
npubmmkenue. Merton bonenmreitna — TémkuHa. KuHeTMKa TOMOTEHHBIX
KaTaTUTUYECKUX H (EpMEHTATUBHBIX peakiuil. YpaBHeHue Muxasrnmuca —
MeHnTeH.

[lenubie peakuun. KnHeTnka HEPAa3BETBICHHBIX W PA3BETBICHHBIX IEMTHBIX
peakimii. KuHeTnmdeckue OCOOEHHOCTH Pa3BETBICHHBIX IIEMHBIX PEAKIUH.
[IpenenbHble SBIECHHS B PA3BETBICHHBIX IEMHBIX peakuusax. [lomyocTpos
BOCIUIAMEHEHUS, IEPUO UHAYKIIMU. TEerIoBOM B3pbIB.

Peakiun B mnotoke. Peakuumm wuaeanbHOrO BBITECHEHUS M HMACAIBHOTO
cMmetenus. KonebaTenbHbIe peakiiuu.

3. Maxpoxunemuxa. Pons nuddy3un B KHHETUKE TETEPOTCHHBIX PEaKIIHil.
KuHeTnka TreTepOreHHbIX KaTaJUTHUYECKHX peakuui. Paszmnuablie peXuMBI
MPOTEKAHUS peaKlnil (KHHETHYECKas M BHEIIHSSI KWHETHYEeCKasi 00J1acTu, 001acTH

BHEIITHEH U BHyTpeHHeH nuddy3um).
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4. 3aBHCHMOCTh CKOPOCTM pE€aKIHMH OT TEeMIlIepaTypbl. YpaBHEHUE
Appennyca. DHEprusi akTUBALIMK U CIIOCOOBI €€ ONpeeIICHHUS.

5. Onemenmapnvle axmel XumMuyeckux peakyuti M (QU3NYECKUN CMBICI
DHEPIruM aKTHBALUWUH. T€PMHUUYECKUN U HETEPMUUYECKUE IIyTU aKTUBALMHA MOJEKYIL.
OOmeH »sHeprueil (mocTynaTesNbHOW, BpamlaTeIbHOW M KoJeOaTeslbHON) MpHU
CTOJIKHOBEHMSX MOJIEKYJI. BpeMsi penakcanny B MOJIEKYJSIPHBIX CHCTEMAX.

Teopuss aKTUBHBIX CTOJKHOBEHHU. CedeHHE XUMHYECKHX pPEaKIMi.
@opmyna Tpayrua — Jlptonca. Pacuer nmpeIdKCIOHEHIUAIBHOTO MHOMKHTENSA 110
MOJIEKYJIAPHBIM NOCTOSIHHBIM. CTepuueckuil (hakTop.

Teopus mepexogHOro  COCTOSIHMS  (aKTMBUPOBAHHOTO  KOMILIEKCA).
IloBepxHOCTh MOTEHIMAIbHOM dHepruu. Ilyrb W KoopauHATa peakuuu.
CratucTnyeckuil pacdyeT KOHCTAaHThl CKOPOCTH. DHEPTUS U SHTPONUSA AKTUBALIUH.
Hcnonb30BaHne MOJIEKYIIAPHBIX IOCTOSIHHBIX IIPU PAaCYeTe KOHCTAHTBI CKOPOCTH.

6. Paznuynvie munsvt xumuieckux peaxyuti. MOHOMOJIEKYJIIPHbIE PEaKLUU B
raszax, cxema Jlunnemana — Xpucrtnancena. Teopus PPKM. bumonexynsipasie u
TPUMOJIEKYJISIPHBIE PEAKIIUU, 3aBUCUMOCTD IIPEAIKCIIOHEHIIMAIBHOIO MHOXKHUTES
OT TEMIIEPATYPHI.

Peaknuu B pacTBOpax, BIMSHHE PACTBOPUTENS W 3apsia pearupyromux
gacTtull. Kinetounsiit a3pdexrt u conpBaTarus.

POTOXMMHUYECKHE U PATUALMOHHOXMMHUUYECKUE PEAKLINU. DJIEMEHTAPHbIC
(oToXUMHUYECKHE MPOLIECCHl. DKCUMEPBI U 3KCHUILIEKCHl. VI3MeHeHne puzndeckux
U XUMHUYECKUX CBOMCTB MOJIEKYJ MPU 3JIEKTPOHHOM BO30YykaeHUH. KBaHTOBBIN
BBIXOJ. 3aKkOoH JuHITeitHa — [ltapka.

7. DNEKTPOXUMUYECKUE peakuu. J[BOMHOW 3JIEKTPUUYECKHIl CIOi.
MopenbpHbple NPENCTABICHUS O CTPYKTYpPE JBOMHOTO DJIJIEKTPUYECKOrO CIIOS.
Teopus I'yu — Hannmena — I'pama.

DNeKTpOKaIUUISIPHBIE SIBJIEHUS, ypaBHEeHHE JlunnMana.

CkopocTh M CcTaiuM MEKTpOAHOro mpornecca. [lomspuszanus 3J€KTPOIOB.
[onsporpadus. Tok oOMeHa U nepeHanpsbKeHue. 3aBUCUMOCTh CKOPOCTH CTaIuu

paspsizia OT CTPOSHUS IBOMHOTO CIIOS.
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XHUMHUYECKHE MCTOYHUKU TOKa, HWX BHIABI. 3J’ICKTp0XI/IMI/I‘-I€CKa$I

KOppo3us. MeToIbl 3aIUThI OT KOPPO3HH.

Kamanus

8. Knaccugurxayusa xamanrumuyeckux peaxyuti M KaTaJau3aTopoB. Teopus
MPOMEXYTOUHBIX  COCAMHEHUA B  Karajlu3e, MPUHLUI DHEPreTUUEeCKOro
COOTBETCTBHSI.

9. [lomocennviti xamanuz. KHUCIOTHO-OCHOBHOW KaTtanu3. KuHernka wu
MEXaHHM3M peakluil cnenupuueckoro KUCIOTHOro karanuza. DyHkiuu
kucinoTHocTd ['ammera. KuHeTHka M MeXaHHU3M peakiuid 0O0IIero KUCIOTHOTO
Katanusa. YpaBHeHue bpéncrema. KoppensunoHHbIE ypaBHEHMUS ISl DHEPrUU
aKTUBAIIMM U TeIioT peakiuil.. Crenuduueckuii u oOMUNA OCHOBHOM KaTaius.
HyxneopunbHblii U 31eKTpOPHUIbHBIN KaTalu3.

KaTtanu3 MeTanioKOMIIJIEKCHBIMU COCIUHEHUSIMU. [ OMOTE€HHBIE pPEaKIUU
TUAPUPOBAHUS, UX KUHETUKA U MEXAHU3MBI.

10. ®epmenmamusnoviti kamanuz. AACOPOUMOHHBIE U KAaTATUTHUYECKUE
HEeHTPbl (epMEHTOB. AKTHUBHOCTh M CyOCTpaTHasi CEJIEKTUBHOCTH (PEPMEHTOB.
KodepmenTtsl. Mexanu3mbl pepMEHTATUBHOTO KaTaIu3a.

11. I'emepocennviu xamanuz. ONpeneNeHUE CKOPOCTH TE€TEPOTCHHOU
KAaTAUIUTUYECKOM pEaKUUU. YAelbHasi M aTOMHAas aKTUBHOCThb. (CelIeKTUBHOCTh
KaTanu3atopoB. Poisib agcopOuuMu B KUHETHUKE TE€TEPOTCHHBIX KaTAJIUTHUYECKUX
peakiuii.  HeogHOpPOIHOCTH  MOBEPXHOCTH  KaTajlu3aTOpPOB, HAHECEHHBIC
KaTaJau3aTopbl. JHEPIUsl aKTUBALIMK I'€TEPOTC€HHBIX KATATUTUYECKUX PEaKIUN.

CoBpemenHbIe Teopur (GYHKIITMOHUPOBAHUS TETEPOTCHHBIX KaTaJIM3aTOPOB.

OcHOBHBIC IMPOMBINIJIICHHBIC KATAJIUTHYICCKHUC IIPOLCCCHI.
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