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IIPOTPAMMA-MUHMYM
KaHIUOAaTCKOTO 3K3aMeHa I10 CHEHaAIbHOCTH
1.4.4 «Du3znyeckast XUMHUSD)

1. Ctpoenue BelecTBa

1.1. OcHOBBI KJIACCHYECKOH TEOPHH XHMHYECKOr0 CTPOCHHUS

OCHOBHBIE IIOJIOXKEHHs KJTACCHUECKOM TEOpHHM XHMHYECKOIO CTPOEHHS.
CrpykrypHas dopmyna u rpad momexymsl. Vsomepus. Kondopmamun momexy.
CBs13b CTPOGHHUS U CBOHCTB MOJIEKYIL.

1. 2. ®u3nyecKue 0CHOBbI yYEHHS 0 CTPOEHHH MOJIEKY.JT

Mexanudeckas MOJeNnb MOJIEKYIbL. [I0TeHIMab! TapHbIX B3aMMOEHCTBHI.
MeTonsl MONEKYIAPHOH MEXaHUKM W MONEKYISIpHOW IVMHAMUKA IIPH aHAIU3e
CTPOEHHS MOJIEKYJI.

OO1une NPUHUOMIEL KBaHTOBO-MEXAHWYECKOTO OITHCAHHUS MOJIEKY/ISPHBIX
cucrem. CranmoHapHoe ypasHenwe Illpenunrepa it CBOGOAHOM MOJEKYIIEL
Anuabaruueckoe IpubiKkeHne. DIEKTPOHHOE BOJHOBOE ypaBHEHHE.

[ToreHumansHple KpUBBIE M IOBEPXHOCTH IOTEHIMANBHON BSHeprum. Mx
obmas CTpyKTypa M pa3jIMYHble THUILL PaBHOBECHBIE KOH(HIYpPALUM MOIEKYIL
CrpykrypHas uzoMmepus. ONTHISCKIE H30MEPEI.

Konebanuss monexyn. HopmanmbHble KoneGaHWsl, aMIUIATYIEI M YaCTOTEI
Koie0aHuH, YacTOTHI OCHOBHBIX KoOJeGaTelbHBIX IepexonoB. KomeGamms ¢
OOJIBIION aMITTUTYIOMH.

Bpamienve Momexyn.  PasmudHBIe  THOBI  MOJIEKYNSPHEIX — BOJUKOB.
BpamarenpHble YPOBHU SHEPTHH.

ONICKTPOHHOE ~ CTPOEHHME  aTOMOB M MOJEKylZ — OIHOZIEKTPOHHOE
npubmimkenre.  ATOMHBIE W . MONEKYJSIPHBIE — OpOUTamd.  DIeKTPOHHBIE
KOH(QUrypalmy B TepMBl aToMOB. [IpaBumo XyHzma. DJIeKTpPOHHAS ILIOTHOCTD.
Pacripenienienvie  SNIEKTPOHHOM — INIOTHOCTH B JBYXaTOMHBIX — MOJEKYJIAx.
Koppermsiimonnbie opGuraneHble auarpamMmsl. Teopema Kymmanmca. ITpeerns
IPUMEHHUMOCTH OQHO3JIEKTPOHHOT'O MPUOIIIKEHHS.

WHuTepripeTanys CTPOEHHUsI MOJNEKYJ Ha OCHOBE OpOUTANBHBIX MOIEIEH U
UCCIICIOBAHUS  paclpelNeeHUsT 3JIEKTPOHHONW IUIOTHOCTH. JIOKaJlM30BaHHEBIE
MOJIEKyTIsIpHBIe opbutanu. ['ubpunu3arius.

OJIEKTpOHHAs KOPPENHs B aTroMax M MOJeKyiax. Ee MpossieHHS B
CBOMCTBax MOJIEKy. MeToa KOHPUTYpPaIOHHOIO B3auMOLEHCTBYS.

IlpencraBnenns o 3apsgax Ha aroMax W IOPSAAKaxX CBs3edl. Pazmmumbre
METOAbI BBIAGICHHs aTroMOB B Mojekynax. Koppeminuu meckpunropos
SJIEKTPOHHOIO  CTPOGHHUSI ¥  CBOMCTB MOJIeKyd. VIHIOEKCHl peakiMOHHON
criocobnocTr. Teopus rpaHUUHBIX OpOUTANIEH.

1.3. CuMMeTpusi MOJIEKYJISAIPHBIX CHCTEM

Toueurble Ipymmbl CUMMETPHH MOJEKyTd. [IOHATHE O IIPEACTABICHUSIX
TPYIIl ¥ XapakTepax ImpexncrapieHuil. OOmme CBONCTBA CHMMETPHUM BOJHOBBIX
(YHKLHH 1 IOTEHIMATBHEIX TTIOBEPXHOCTEH MONeKyl . KitaccubuKamms KBaHTOBBIX



COCTOSAHMM aTOMOB M MOJIEKYJ IO CUMMETpudr. CHUMMETpUS aTOMHBIX U
MOJIEKYJIIPHBIX OpOuTael, o - u m -opOuTaiy. 7 -DJIeKTPOHHOE IPUOITIDKEHIE.

BnusiHue cuMMeTpuM paBHOBECHOM KOH(UIypallWy siaep Ha CBOHCTBa
MOJIEKyl M MX AUHaMu4Yeckoe IoBeaeHre. OpOUTaapHBIE KOPPEISIIUOHHBIE
nuarpaMMel. CoxpaHeHrne OpOUTaIbHON CUMMETPUY NIPY XUMUYECKIX PEaKIIUSIX.

1.4. DyekTpu4YecKHue H MATHUTHBIE CBOICTBA

JMIONBHEIA MOMEHT U IOJIAPU3YEMOCTh MOJIEKYN. MarHuTHBIA MOMEHT U
MarHuTHas BocHpuUMUYMBOCTE. Oddexrsr Illrtapka m 3eemana. MarHuTHO-
pPE30HaHCHBIE METOBI UCCIEAOBAHMUS CTPOCHHUS MOJIEKY. XUMUUYECKUN C/IBHUT.

OnTuYecKue CIOEKTPhl MOJIEKYJ. BeposSTHOCTH NEpeXOomoB U IpaBHIIA
orOopa Ipy mepexonax MeXAy pasIudHbIMI KBaHTOBBIMU COCTOSIHUSIMU MOJIEKYJI.
CBsI3p CIIEKTPOB MOJIEKYN ¢ UX cTpoeHueM. OrmpeneneHue CTPYKTYPHBIX
XapaKTePUCTHUK MOJIEKYJI U3 CIIEKTPOCKOIIMYECKUX AaHHBIX.

1.5. Me:xMoneKyasipHble B3auMOoJeicTBUS

OCHOBHBIE ~ COCTAaBJLAIOIIME  MEXMOJEKYJISPHBIX  B3aUMOACUCTBUM.
MonexymnsipHble KOMIUIEKCHI. BaH-aep-BaaabCoBEl MOJIeKyIbl. Kitactepsl aToMOB U
MoJIeKyJl. BonoponHas ¢Bs3b. CynepMOJIEKyJIbl U CYTIPaMOJIeKyIIsIpHast XUMUSL.

1.6. OcHOBHBIE Pe3yJbTaThl U 3aKOHOMEPHOCTH B CTPOCHUH MOJIEKYJI

CtTpoeHHE MOJIEKYJl MPOCTBIX M KOOPAWHAIIMOHHBIX HEOPraHMYeCKUX
coequHenuil. llonusnepHble KOMIUIEKCHBIE coenuHeHus. CTpoeHHe OCHOBHBIX
THANIOB OpPraHUYECKUX M JNIEMEHTOOpPraHWYecKnxX coeauHeHuil. CoeauHeHus
BKitoueHus. [TomumMeps! ¥ OUOIOIUMEDHI.

1.7. CTpoeHHne KOHJeHCHPOBAHHBIX (a3

CTpyKTypHas KIacCUPUKaLys KOHIEHCUPOBAHHBIX (as3.

WneanpHple Kpuctauisl. Kpucrammmueckas pelieTka M KpUCTaJUIMUecKast
CTpyKTypa. PeanmpHble KpucTaiuipl. TUIBI Ne(PEKTOB B pealibHbIX KpHCTalIax.
Kpucramibl ¢ HeNOIHON YyIOPSA0YEeHHOCTHIO. [JOMEeHHbIE CTPYKTYPEI.

Cummerpust  kpuctamwioB. Kpucramiorpaduueckue TOYEUHBIE TPYIIIIbI
CUMMETPUHU, THUIIBl PEIIETOK, CUHIOHUU. [IOHATHE O MPOCTPaHCTBEHHBIX IPYIIIAx
KpUCTaJIOB. MHAEKCHl KpucTamiorpau4eckux rpasei.

ATOMHBIE, WOHHBIE, MOJIEKYJSIDHBIE M JpPYTHE THUIIBI KPUCTAJIIOB.
Ilermoueunsle, KapKaCHBIE U CIIOMCTHIE CTPYKTYPBL.

CTpoeHue TBEpPABIX pPACTBOPOB. YIOPSANOUEHHBIE TBEPHABIE PACTBOPEI.
Awmop@HsIe BemecTtsa. OcCOOEHHOCTH CTPOCHMUS MOTUMEPHBIX (a3,

MeTamibl ¥ IOJIyIIPOBOAHUKY. 30HHAsI CTPYKTYpa S3HEPIeTUYECKOT0 CIeKTpa
kpuctamioB. Ilosepxnocts @epmu. Pasnmuuneie TUnb npoBoaumoctu. Konebanus
B Kpucrauiax. OQOHOHBI.

XKunxoctn. MrHoBeHHass U KojeOaTeNbHO-yCpEOHEHHas CTPYKTypa
KUOKOCTH. Accouuarbl M KJIAacTepel B KUIKOCTSIX. (DIyKTyauu u
KoppesinuonHele  QyHKumU. CTpyKTypa MpOCThIX JKUAKOCTEH. PacTBOpsI
HEeIeKTpOoIUTOB. CTpyKTypa BOIBl M BOAHBIX PacTBOPOB. CTpPyKTypa KUIKHUX
BIIEKTPOJIUTOB.

Munennoo6pa3oBaHue U CTPOCHUE MUIIEIII.



Meszodassl. IlmacTrdeckue KprCTalIbl. Kumxre KpucTalibl (HEMaTHKH,
CMEKTHKH, XOJIECTEPHKH H JIP. ).

1.8. IToBepxHOCTH KOHAEHCHPOBAHHLIX a3

OCOOEHHOCTH CTPOEHIISI IOBEPXHOCTH KPUCTAIIOB 1 KUIKOCTEH, CTPYKTYypa
TpaHMUIBl  Pa3fena KOHIEHCHPOBAHHBIX da3. MomeKyasl X KIACTEPbl Ha
nosepxHOCTH. CTPYKTYpa afcOpOIIMOHHBIX CIIOEB.

2. XuMu4yecKasi TepMOJUHAMMKA

2.1. OcHOBHbIE MOHATHS U 3AKOHbI TePMOJANHAMUKH

OcHOBHBIE MOHATHS TEPMOIWHAMHUKH: H30JMPOBaHHEIC U OTKPBITHIC
CHCTEMBI, DABHOBECHBIE H HEPABHOBECHBIC CHCTCMBL, TEPMOIUHAMIIECKUEC
mepeMeHHble, TeMIepaTypa, WHTCHCUBHBIC 1 SKCTEHCHBHBIC IIC€PEMEHHBIC.
YpapHenus: cocTosHus. Teopema o COOTBETCTBEHHBIX COCTOSHHAX. BUpHAIbHbIC
ypaBHEHMs COCTOSHUA.

IIep6viil 3aKOH MEPMOOUHAMUKL. Ternora, padoTa, BHYTPEeHH:AS SHEPIUd,
SHTAJIBIINA, TEIIOEMKOCTh. 3aKoH I'ecca. CTaHAaPTHBIC COCTOAHAM 1 CTaHIapTHEIC
TEeIUTOTH XMMMYECKUX peakiui. 3aBHCHMOCTE TEILIOBOTO s(pdekra peakuuu OT
teMmepaTypsl. @opmyia Kupxroda. Tabsuis! cTaHIapTHEIX TEPMOIUHAMIYECKIX
BeNMUMH ¥ UX WCIONB30BaHNe B TEPMOIMHAMUIECKIX pacHeTax.

Bmopoii 3aK0H mepmOOUHAMUKU. DHTpOIMS U €€ N3MCHEHUS B 00paTUMBIX
¥ HeoBpaTWMBIX Ipoleccax. Teopema Kapno — Kiaysuyca. Pa3auaHbIe IMKaJbL
TeMIIeparTyp.

dyHgaMeHTallbHbIe yPaBHCHIA ['u66ca. XapaKTeprCTHIECKHe (QYHKIUH.
Dueprus [wbG6ca, sHeprus I'enpMrosbra. Vpapuenus Maxcpema. Y CI0BAA
PABHOBECHSI M KPMTEPUH CaMOTIPOU3BONILHOTO [POTEKAHUsI IIPOLIECCOB.

Vpasrenre 1'mb6ca — 1 eIbMIOJbIA. PaGota ¥ TEIUIOTa XHUMHUYECKOI'O
npoiecca. XUMUYECKUE IIOTCHIIAIBL.

Xumuueckoe pasHogecue. 3aKOH AGHCTBYIOIUX Macc. Paznuunble BUBI
KOHCTAHT PaBHOBECHS ¥ CBA3b MCIKAY HUMH. Mzotepma Bant-I'odpda. YpaBHEHUI
n300apsl W M30XOPHl XMMUYECKOH PEaKIIH. Pacuersl KOHCTaHT PABHOBECHU:
KUMAYECKAX peaklydy ¢ HCIOJIB30BaHNeM TAGNAIl CTAHAAPTHBIX 3HAUCHHM
TepPMOJMHAMIIECKIX  QYHKIMH, IlpuBeneHHas  IHEPIUsI I'ubbca u e
MCIIONB30BaHUe IS PacyeTOB XUMMUICCKUX paBHOBecuil. PaBHOBecHe B IIOJC
BHEITHUX CrJI. [10oNHbIE IOTEHIUATIBL.

2.2. DjeMeHThI CTATHCTHYECKO TepMOJMHAMMKH

MUKpPO- ¥ MaKPOCOCTOSIHUA XUMHYICCKUX CHCTEM. Qazospie ' - # [ -
TIpOCTPAHCTBA. DProguiecKas runorTesa. TepMompHaMUYECKas BEPOATHOCTD U €€
CBSI3b C DHTpoIuUeH. Pacrpenenenne Maxkcsena — boapIiMana.

CTaTHCTAUeCKHe —CpeHHE  3HAYEHHS — MAKPOCKOIHMHYCCKHX  BOJIMHHH.
AmcamGmu 'm66ca. MHUKpPOKAaHOHWYECKOE ¥ KaHOHMYECKOS PACHPE/ICNICHAA.
Pacuer 4wciIa COCTOSHUN B KBA3UKIIACCHISCKOM IPHOIIKEHIH,

Kanornueckass QYHKIHUSA PACIpEETICHHUS I'n66ca. CymMMa IO COCTOSHHAM
KaK CTATHCTHUECKAs XapakTepucTudeckas GyHKims. CTaTHCTIMECKUC BRIPAXCHAA
JUIS  OCHOBHBIX TEPMOAMHAMHYECKUX Qyskumid. MonekyngpHasd cyMmma IO



COCTOSHHSM ¥ CyMMa [0  COCTOSHHKSIM MaKpOCKOITHYECKOH ~ CHCTCMBL.
[TocTymarenbHasi, BpallaTebHas, JICKTpOHHAA 1 kxomjebareslbHasg CYMMBI IIO
cocrosiHUAM. CTATHCTAYECKMH pacueT OHTPOIHAH. [Tocrymar Ilmanka #
aOCOIOTHAS SHTPOIIHS. ,

[TpubmkeHue (KEeCTKHMH poTaTop — TapMOHWUECKUA  OCLUIUIATOPY.
CocTaBIfole ~ BHYTPEHHEH  DHEPIUH, TEIJIOEMKOCTH KM DHTPOIIHH,
06yCIOBICHHbIE — IOCTYNATCNILHbIM, BpalaTeIbHBIM U Kone0aTeIbHbBIM
JIBAYKEHHUEM.

PacyeT KOHCTAaHT PaBHOBECHS XMMHUYECKHX peakuuil B WACAIBHBIX ra3ax
METOIOM CTATHCTUUECKON TEpMOTMHAMUKH. CraTUCTUYECKasg TepMOJUHAMUKA
peaJbHBIX ~ CHCTEM. [HoTeHnuaibl  MEKMOJIEKYIIAPHOTO B3aMMOJIEACTBUA U
KOH(UTYpAIMOHHBIA HHTETPal UL pealbHOro rasa.

Pacnpenenenus bose — Syamreitna 1 @epmu — Jupaka. BEIpOKISHHBIN
JeanbHBIA ra3. OIEKTPOHBL B MeETajljlax. Vposerp depmu. CTaTHCTHICCKAT
TeopHs DWHIITEHHA MACATBPHOTO KPUCTAILIA, teopust [lebast. Todeunbre neheKTsl
KPUCTAITMYECKUX ~ PEIICTOK. PasHoBecHBle ¥  HEPABHOBECHbIC ne(eKThI.
BhupcieHne CyMM TI0 COCTOSHESIM IS KPHCTAIUIOB € pasITUYHBIMYA TOUCIHBIME
nedexrami. HecTeXHOMETPUICCKUE COeNUHEHHS M HX TCPMOAMHAMUTECKO®
OIIMCaHUE.

2.3. JIeMeHTbl TePMOJANHAMHKH He00PATHMBIX MPOLECCOB

OCHOBHbIC TMOJOKEHHA TEPMOJAMHAMUKH —HEPaBHOBECHBIX IIPOIIECCOB.
JlokaspHOE paBHOBecHe. DIIyKTyalllu. DOyHKIMA AVCCUIAIVH. [ToTOKM U CHIIBL.
CKOpOCTh IIPOM3BOACTBA IHTPOIHH. 3aBUCUMOCTh CKOPOCTH IIPOU3BONACTBA
SHTPONKH OT 00OOIIEHHEIX ITOTOKOB 1 CHIL. CooTHoierus BzanmuocT OHCarepa.
CTalrioHapHOE COCTOSHUE CUCTEMBL A TCOPEMA [IpuroxxuHa.

Tepmoruddysus ¥ €€ OIMUCAHUE B HEepaBHOBECHOH TEPMOIMHAMUKE.
Vpapuenue YermMena — JHCKOTO.

2.4, Pacreopbl. ®a3zoBpie PABHOBECHS

Pasnuunsie munst pacmeopog. CIoco0b! BIPOKCHIA COCTABA pacTBOPOB.
VeanbHbie pacTBOpEL, 00UIee yCIOBHE HICATLHOCTH pacTBOpOB. [laBICHKE
HACBIIIEHHOTO Iapa KAIAKKX pacTBOPOB, 3aKOH Payns. HeupeanbHble paCcTBOPBI K
ix cBoifcTBa. MeTON aKTHBHOCTCH. Ko duirieHTsl  aKTUBHOCTH U HX
OIIpe/ieIIEHHE. .

CraggapTHBIE COCTOSHES IIPW OUPCACTICHIN XUMUYECKUX ITOTEHIMAIOB
KOMIIOHEHT pacTBopoB. CHMMETPUUHAs U HECHMMETPHIHHAA CUCTEMBI OTCUETA.

KomumratvBHble  CBOWCTBA  PacTBOPOB. MaMmeHeHue  TeMIepaTypEl
saMep3aHusl PacTBOPOB, KPUOCKOIMAL. BonHas miaBka. OCMOTHUYECKHUE SBIICHUA.
JTapiuaibHBIe MOJBHbBIE BEIAYMHEL, UX ompeyeneHue st OMHAPHBIX CHCTEM.
Vpapnenue [ n66ca — [lrorema.

OyHKIWsA CMeWleHus JUId HCanpHBIX U HEUIEAIbHBIX PAcTBOPOB.
IIpenensHO pa3OaBICHHBIE PACTBOPEL aTepMallbHbIe U PETYJIPHBIC paCTBOPDIL, MX
CBOVCTBA.

Temepozernnvie cucmemv. IJoHATAL KOMIOHEHTA, haspl, CTCIIEHU CBOOOMBL.
IIpasuno ¢a3 I'uboea.



OHOKOMITOHEHTHbIE CHCTeMBI. /JluarpaMMpl COCTOSHHUA BOIBL  CEPRL,
hocdopa u yraepona. dasosple MEPEXOABI IIEPBOTO POA. Vpasuenue Knaneipona
— Kitaysuyca.

J[ByXKOMIIOHEHTHbIE ~ CHCTEMBL. ~ Pasjudiple  AMarpaMMBl COCTOSHUS
IBYXKOMITOHEHTHEIX CUCTeM. PaBHOBECHE XHUAKOCTL — Iap B IBYXKOMIIOHEHTHBIX
crcTeMax. 3akonsr I mooca — Konosanosa. A3€0TPOIHEIE CMECH.

da30BbIe IIePEXObl BTOPOTo pojia. Y paBHEHK: Opendecra.

TpexKOMIIOHEHTHBIE ~ CHCTCMBL. Tpeyrompuuk I'm66ca.  Jlmarpammel
[1TaBKOCTH TPEXKOMIIOHEHTHBIX CUCTCM.

2.5. AacopOuust ¥ NOBEPXHOCTHbBIE sIBJICHU

Aocopbyus.  AncopOeHT, ancopbar. Bumer amcopbuuu.  CTpyKTypa
HOBEPXHOCTU M IOPUCTOCTH ancopbenTa. JIokanmu3oBaHHAs M JICIOKAIM30BAHHA
ancopOIHsL. MoHOMOJIEKyIsspHas ~ ¥ [OJMMOJICKYJIIpHAA aicopOIysL.
JlMHAMITIECKyH XapaKTep ancopOIHOHHOrO PaBHOBECHI.

NzorepMbl ¥ 1300aphl ancopbumi. YpasHeHnue I'eHpU. Koncranta
aCOpPOIIHOHHOTO PABHOBECHSL. Y PABHEHNE JIsarMiopa. AncopOuus u3 pacTBOPOB.
Vpasuenne bpynayspa — OMmeTa — Temepa (BOT) mut TIOJIUMOJIEKYIIIPHOM
ancop6imy. OnpeeneHue IIOMAN [TOBEPXHOCTH amcopOeHTa.

Xpomarorpadus, — pasiMuHbBle € THIIBI (rasoBasl,  JKHIKOCTHAs,
IPOTHBOTOYHAS M JIP. ).

Iosepxnocms  pazdena  pas. CpoGomHasl IIOBEPXHOCTHAS  OHEPIH,
[IOBEPXHOCTHOE ~ HATSDKEHHME, H30BITOUHBIC TepMOIMHAMIYECKHE  (QYHKLIHMH
[OBEPXHOCTHOIO Cyl0sl. M3MeHeHHe IOBEPXHOCTHOIO HAT:DKCHUA Ha TpaHulle
JKAIKOCTh — TIap B 3aBUCHMOCTH OT TEMIICpaTyphl. CBsi3b CBOOOIHOH
[IOBEPXHOCTHOW 3HEPTUH C TEMmIOTON cyOnuMaryu (IpaBuiIo Creana), MOLYIEM
YIIPYTOCTH ¥ JPYTMMH CBOHCTBAMHE BEIIECTEA.

Sddexr Peburnepa: H3MEHEHHE TIPOTHOCTH M HIACTHIHOCTH TBEPJIBIX TEII
BCJIENICTBUE CHIDKEHHUs WX TOBEPXHOCTHOM SHEPTUH.

KamuisipHble  sBICHHA. 3aBUCHOCTb [aBICHUA Ilapa  OT KPUBU3HEI
MOBepXHOCTH  JkuiaKkoctd.  KamwumipHas — KOHICHCALMA. 3aBUCUMOCTD
pacTBOPUMOCTH OT KPUBH3HBI TOBEPXHOCTH PACTBOPSIOIIKEXCA YacTUL| (3aKOH
'u66ca — OctBanbaa — @peiHanmxa).

2.6. DJIEKTPOXUMHYECKUEe MPOLECChI

PacTBOPEI 3JIEKTPOJUTOB. VIOH-THIIOIBHOS B3apMOJIeHCTBIE KaK OCHOBHOM
mpouece, OIIPEeIIIO LM YCTOUUMBOCTD pacTBOpOB 9JIEKTPOJIATOB.
KosbhHIMeHTE akKTUBHOCTA B PacTBOPaX 37CKTIPOIUTOB. CpemHsiss akTHBHOCTb U
cpenHuit Koa(QOHUIUEHT aKTUBHOCTH, MX CBI3b C AKTUBHOCTHIO OTIENbHBIX HOHOB.
OcpopHble TIoNokenuss Teopuur [ebas — XFOKKENd. [ToTeHuuaa HOHHOU
aTMoc(ephl.

VCIIoBHsL DJIEKTPOXUMITIECKOTO paBHOBECHS Ha IPAHMLE pasicia baz u B
SMEKTPOXHMIUECKON — [emy. TepMOIMHAMMKA — TalbBaHuHdCCcKoro SIIEMEHTA.
DNEKTPONBYIKYIIAs CHIIa, €€ BBIPAXKEHHE Hepe3 SHEPIHIo I'ub6ca peakuuu B
omemente. YpasHenus Heprera m ['mb0ca — l'enbMrossia A paBHOBECHOU
SIEKTPOXHMUUECKON Iemu. [IOHATHE SMEKTPOAHOIO MOTCHIMATIA. Omnpeneneyue



K03 (QULIEHTOB aKTUBHOCTH Ha OCHOBC mameperunit OJIC  TanpBaHHYCCKOTO
SIIEMEHTA.

DJIEeKTPONPOBOIHOCTE pacTBOPOB 5JIEKTPOJIUTOB; yhoenpHas U
SKBUBAJICHTHAS SJIEKTPOIPOBOJHOCTh. UHMCIa IepenHoca, MOABIKHOCTE WOHOB U
saxoH Konppayiia. DnekTpohOPETHUECKUMN 1 PelaKCallTOHHbIC 5 PEKTEL

3. KnHeTHKa XMMHYECKHX PeaKkuui

3.1. Xumuueckasi KHHeTHKA

OcHOGHbLE NOHAMUS XUMUYECKOU KuHemuKy. 11pocTbIe 1 CTIOKHBIC peaKium,
MOJIEKYIIAPHOCTH ¥ CKOPOCTD IPOCTOH PEaKIML. OCHOBHOM TIOCTYJIAT XUMUIECKOH
xumernky. Croco0Bl OTpeaesIeHusT CKOPOCTH PEaKIIHH. KugeTHdyecKue KpUBBIE.
Kuuerrueckue ypasHenus. KOHCTaHTa CKOPOCTH U IIOPSTIOK peaxiyu. Peaxnyun
IIepeMEHHOTO MOpAAKa.

DeHOMEHONIO2UYECKAA KUHEemMUKa CTIOMKHBIX XUMUYCCKHUX peaxnuil. ITprHIKIT
HE3ABMCHMOCTH  DJIEMeHTapHbX  cTamui. KuHeTMuecKne — ypapHCHI ULt
0GpaTHMBIX, ITAPAIIENBHBIX U TTOCIENOBATE/ILHBIX peaxipit. KpasucTalMoHapHOS
npubmkenne. MeTol Bonemmreliza — TemxumHa. KnHeTMKa TOMOICHHBIX
KATQIHTHIECKIX U (ePMEHTATUBHBIX PEaKIIIH. Vpasaenue Muxasnuca — MeHTeH.

[lemnple peaxiuy. KuHeTHKa HEPasBETBICHHBIX 1 Pa3BETBIIEHHBIX IEIHBIX
peaxupit. KuHETHIECKHME 0COOEHHOCTH Pa3BeTBICHHBIX LETHBIX peaKIui.
[IpenenbHEble sABJCHWS B PA3BETBICHHBIX LCIHBIX peakumsix. IlomyocTpoB
BOCIUIAMEHEH S, IePHO/ HHIyKIHH. TeroBoi B3PbIB.

Peaknpy B IOTOKe. Peakiuy HISAIbHOrO BBITCCHEHWI H H1eaIbHOI0
cMerrennst. KonebaTeIpbHbIe peaKIuH.

Maxpoxunemuxa. Pomb nuddy3nn B KUHCTHKE reTepOreHHBIX pEaKini.
Kugerrika TIeTepOreHHBIX —KaTalUTHICCKHX peakuuil. PasnidHbIe  PEKUMEL
IPOTEKaHMs PeaKui (KHHETHIECKAs 1 BHOIIHI KUHeTHyeckas o0acTy, obnacTy
BHEIIHEH 1 BHyTpeHHel nudgysun).

3aeucuMocms  CKOpOCHU — peakyuy  om  MemMnepamypet. VYpaBHeHHE
AppeHuyca. JHEPrus aKTUBAUN 1 crIoco0BI €€ ONpENCIICHUS.

DnemeHmapHvle aKmol XUMUYECKUX peaxyuti ¥ GU3MICCKAK CMBICIT SHEPTHA
axTrBawy. TepMUIECKAA U HETEPMUICCKUE ITyTH AKTHBALMHI MoJekyn. OOMeH
sHepruell  (IOCTYNATENbHOM, BpallaTeNnpHoOd U KoneOaTenpHOM) — IIPH
CTONKHOBEHUSX MOJIEKYIL. Bpems perakcalyy B MOJICKYJISIPHBIX CHCTEMAX.

Teopusi aKTUBHBIX CTOJKHOBEHHH. CeueHne XUMHUUYECKHX DEAKIUH.
®opmyna Tpaytia — Jlponca. Pacuer PEeIPKCIIOHEHIMATILHOIO MHOXKHTEILT 110
MOJIEKYJISIPHEIM TIOCTOAHHEIM. CTepHIeCKUH dhaxTop.

Teopusi  IIEPEXOQHOTO  COCTOSHUA (akTHBUPOBAHHOT'O KOMIUIEKCA).
[oBEpXHOCT [OTEHIMAIbHOH  OSHEPIUU. [lyrb ® KOOpJMHATA PCAKLMHU.
CTaTUCTHUECKMI pacdeT KOHCTaHThl CKOPOCTH. DHepruisl ¥ 3HTPOIHS aKTHBAIKH.
Vcmonb30oBaHre MOJEKYIIIPHBIX OCTOSHHBIX TIPA paciyeTe KOHCTAHTRI CROPOCTH.

Pasnuunbie munvl xumudeckux peaxyuii. MOHOMOJEKYISPHBIC PEaKIUA B
razax, cxema JluameMana — XpUCTHAHCCHA. Teopust PPKM. buMONIEKYISIPHBIC U



TPUMOJIEKYILIPHBIE PEAKIUH, 3aBHCHMOCTE TIpEIPKCIIOHEHI[MATBHOTO MHOKHATEIL
OT TEMIIEpaTypPEI.

Peakiyy B pACTBOPAX, BIUAHME PacTBOPHTENA W 3apsia pearnpyromiux
yacTui. KiieTouHbii 3G GeKT 1 cobBaTalk.

MOTOXUMHUUECKHE W PaIdalliOHHO-XUMUYECKHE DPEAKINH. DseMeHTapHEBIC
HOTOXMMUYECKHE ITPOLECCHL. IKCHMEPDL I SKCHILIEKCDI. Wsmenenue QU3NIECKAX
M XMMHGECKIAX CBOHMCTB MOJEKYN TIPU SJICKTPOHHOM BO3OYIKICHHH. KBaHTOBBIH
BBIXOI. 3aKoH DirireitHa — Iltapka.

DIIeKTPOXUMUYECKUE peakiuy. [(BOHHON TeKTpUdecKkuil cyok. MoIenbHbIE
IPEJICTABIEHAs O CTPYKTYpe HABOMHOTO SNEKTPHHEECKOIO citog. Teopust I'ym —
Yanmena — I pama.

DIeKTPOKANULIPHEIE SBICHNS, YPABHCHUC Jlunmmana.

CKOpOCTh M CTaJMM 3JIEKTPOJHOTO IIpomecca. [ossipu3anus 3JIEKTPOIOB.
[omsporpadust. Tok oOMeHa U IEPEHAPDKCHHE. 3aBUCUMOCTE CKOPOCTH CTaUH
paspsia OT CTPOEHHs ABOKHOIO CIIOSL.

XUMHUUECKIe MCTOUYHUKE TOKA, WX BHIBL OJCKTPOXHMHUYCCKas KOPPO3HA.
MeTob! 3aIUThl 0T KOPPO3UH.

3.2. Karanus

Knaccuuxayus Kamaniumu4ecKux peaxyuii ¥ KaTalu3aTOPOB. Teopus
IPOMEKYTOYHBIX ~ COEIMHEHMH B  Karamuse, —I[PAHLHI SHEPTEeTUUECKOTO
COOTBETCTBUSL.

Tomozennpdi  xamanus. KHCIOTHO-OCHOBHOM —KaTanus. Kuxetnka ¥
MEXaHM3M pEeaKiuui  CIenMpUYECKOTO  KUCIOTHOrO  KaTalusa. OyHKIUA
qucnorHocT IaMmera. KMHETHKAa ¥ MEXaHHM3M peakiui oOIero KHCJIOTHOTO
xaTaymsa. YpapHeHue bpencrena. KoppelnalMOHHBIC YPABHCHUA JULA SHEPrui
AKTHBAIME ¥ TewIoT peakiwit. Croenupuyeckui 1 o0IMi OCHOBHOW KaTalus3.
HyxyeohuIIbHBIA H 3MEKTPOQHIbHBIH KaTaIus.

KaTanns MeTalLIOKOMIUIEKCHBIMA COEIMHEHMAMY. ['OMOTEHHBIC peaklih
THAPHAPOBAHNS, UX KMHETHKA ¥ MEXaHU3MBL.

DepmeHmamueHvlli Kamanus. AncopOIMOHHbIE ¥ KATATUTHYCCKAE [CHTPDI
(QepMeHTOB. ~ AKTHBHOCT U cyGeTpaTHas — CENEeKTHBHOCTb — (GEpMEHTOB.
KodepmenTsl. MexaHu3Mbl (hepMEHTATHBHOIO KaTaln3a.

Temepoeennviti  kamanus. — OUpeIeneHue  CKOpOCTH reTepOreHHOM
KATAJUTHYCCKON peakiuu. YJeibHas X aTOMHAs aKTHBHOCTD. CelIeKTUBHOCTb
KaTaIM3aTopoB. POIb aacopOluy B KHHETHKE TCTEPOTCHHBIX KaTaTUTAYECKUX
peaxiuit,  HeomXHOPOMHOCTH — IIOBEPXHOCTH  KaTallM3aToOpOs, HAHEeCEHHBIE
KATAIN3aTOPEL. DHEPrHs aKTUBAI[MY [eTCPOreHHbIX KaTaTATICCKIX peaKui.
CoBpeMeHHbIe TeopuH QYHKIIMOHUPOBAHHSA IETEPOICHHBIX KATATU3ATOPOB.
OCHOBHBIE [IPOMBIIIICHHBIE KATATUTAYECKIE TPOLECCEL.
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