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Tema Nel. Crpoenue BelecTBa

Paznes 1. OcHOBBI KJIacCHYECKON TEOPHH XHMHYECKOro CTPOCHHS

OcHOBHBIE TIOJIOKEHHUS  KJIACCHYECKOW TEOpMH  XHMMHYECKOro  CTPOCHHS.
Crpykrypuas gopmyna u rpad Molekyisl. Kzomepws. Kordopmanuu MOIEKYII.
CB#3b CTPOEHHUSI U CBOUCTB MOJIEKY L.

Pazgen 2. ®u3uyecKkue OCHOBEI Y4€HHSA O CTPOEHHH MOJIEKY.JI

MexaHuueckas MOJeNb MOJIEKYIbl. [IOTeHIHWAa bl IapHBIX B3aWMOJIEHCTBUM.
MeToasl MOJEKYIIPHOH MEXaHWKH M MOJEKYIApHOH NWHAMUKH IIPH aHallu3e
cTpoeHust Mojekysn. OOImMe NPUHLMUIEI KBAaHTOBO-MEXaHHYECKOTO OIHCAHKs
MONeKyIapHEIX cucteM. Cranuonapaoe ypasaenue IlIpenunrepa amis cBOOOIHON
MOJIEKYJIBL AfpabaTudeckoe IpHOIKeHre. DIeKTPOHHOE BOJIHOBOE YpaBHEHHE.
[ToTeHIMaNbHbIe KPUBBIE W MOBEPXHOCTH IOTEHIMANIbHON sHepruu. Mx obmias
CTPYKTypa ¥ pasiduyHble THIEL. PaBHOBECHBIE KOHQHUIYpaluy MOJEKYI.
CrpyktypHas wu3omepusi. Omnrudeckue wm3oMmepsl. KomeOanus — MOTEKyI.
HopmansHble KoneOanusi, aMIUTUTYIbl ¥ YaCTOTBI KOJIeOaHHH, 9aCTOTEl OCHOBHBIX
KojebaTenbHEIX mmepexonoB. KosnebaHus ¢ OONBIION aMIUIMTYaO#. Bpaiuenue
MOJIEKyJ. PasjiiyHBIE THIIBl MOJEKYJIPHBIX BONYKOB. BpaiiareabHBIE YPOBHH
SHEpPTUM. JJIEKTPOHHOE CTPOEHHe aToMOB M Mojekyl OJHO3JIeKTPOHHO®
npubnmKeHHe. ATOMHbIE W MOIEKYJApHBIE  OpOMTamu.  DJIEKTPOHHBIE
KoHdurypauuu u TepMbl aToMoB. IlpaBmno Xynpa. DICKTpOHHAs IJIOTHOCTE.
PacnpeneneHue  SI€KTPOHHOM  INIOTHOCTH B JIByXaTOMHBIX — MOJEKylax.
KoppensanuonHsle opburanpHble auarpaMmbl. Teopema Kymmanca. IIpenens
IPUMEHUMOCTH OTHORJIEKTPOHHOTO IpHOMMmKenus. HuTeprpeTanns CTPOeHUA
MOJIEKY]l Ha OCHOBE OpOHTAIBHBIX MOJENEH M HCCIEIOBaHHUS PacIpeeIeHU]
3MeKTPOHHOM  TwIoTHOCTH.  JIOKaIM30BaHHEIE — MONEKYJISpHbIE  OpOHTAIH.
[ubpunusanus. OJNeKTpOHHAs KOppenslus B aTomMax u Monekynax. Ee
NposBieHHs B  CBOWCTBax  MONeKyl.  MeTox — KOH(QHUIYypamuHOHHOIO
B3auMojelicTBys. [IpencTaBieHus O 3apsiiaXx Ha aToMax W IOpsSOKax CBsA3CH.
Paznuunble METOBI BRIIEISHHS aTOMOB B MOJIeKynaxX. Koppesiiuu JeCKpUITOPOB
3NIEKTPOHHOIO CTPOSHHS W CBOWCTB MoJekyl. MHAEKCH  peakIMOHHON
criocobHOCTH. Teopus rpaHU4HbIX OpOUTaANIEH.

Pazgen 3. CumvMeTpHsA MOJIEKYJIAPHBIX CHCTEM

Toueunsle TPyIIBEl CAMMETPUH Mojekyl. IloHsTHe O NpPENCTaBICHUAX IPYII H
xapakrepax npencrapieHnii. OOiixe cBONCTBA CHMMETPHM BOJTHOBBIX QYHKLMH K
MOTeHIMAIBHBIX OBEpXHOCTER MoneKy1. Kiaccudukanys KBaHTOBBIX COCTOSHUM
aTOMOB H MOJIEKYNI o cumMmeTpuu. CHMMETpHs aTOMHEIX. M MOJIEKYIIPHBIX
opbuTasei, curma - ¥ i -opouranu. [Tu -D1eKTpoHHOe NPUOIKEHHE.

BrusiHre CHMMETPUY paBHOBECHON KOH(UIYpallMH fAAep Ha CBOMCTBA MOJIEKYJ M
UX [OHHaMH4YecKoe moBeneHue. OpOuUTanbHBIE KOPPENSLMOHHbBIE AWArpaMMBbl.
CoxpaneHue OpOUTAITBHON CUMMETPHH IIPH XUMHYECKHUX PEAKIHSIX.



Paspen 4. DiekTpudecKue H MArHHTHbIE CBOMCTBA

JIUMONBHBIA MOMEHT ¥ IOJSPH3YeMOCTh MoJeKyld. MarHuTHeIH MOMEHT H
MarHuTHas BocHpuuMumBOCTh. Od¢ektsr Illrapka u 3eemana. MarauTtHo-
PEe30HaHCHBIE METObLI HCCIIENOBAHMS CTPOCHHUS MONEKYl. XUMHYECKUH C/IBHT.
OnTHuecKue CreKTphl MOJIEKYJ. BeposiTHOCTH II€pexXoioB U IpaBuaa 0Toopa Ipu
Mepexofax MeX/y Ppa3iHYHbIME KBAaHTOBBIMH COCTOSHMAMH MOIeKys. CBs3b
CIIEKTPOB MOJIEKYJI ¢ HX cTpoeHueM. OpeneneHne CTPYKTYPHBIX XapaKTepUCTUK
MOJIEKYJI 3 CIIEKTPOCKOIMYECKUX JaHHbIX.

Pasznen 5. MexmoJieKy/JasipHble B3aUMO/IeHCTBHSA

OCHOBHBIE COCTABIAIONINE MEXMOIEKYJISIPHBIX B3aHMOAEUCTBAN. MONEKyIIIpHbIe
KOMILIEKCHI. BaH-Iep-BaanbCcoBEl MONEKyabl. KiacTepel aToOMOB H  MOJICKYIL.
Bonoponnas cBs3b. CynepMOoJIeKyIIbl H CyIIPpaMOIeKyIapHask XUMHUS.

Paznen 6. OcHOBHbBIE Pe3yIbTAaThl H 3AKOHOMEPHOCTH B CTPOEHHH MOJIEKY.J
CTpoenre MOJIEKYJI TIPOCTEIX M KOOPIHHALIMOHHBIX HEOPTaHUYECKUX COETMHEHHH.
[TonusmepHble KOMIUIEKCHBIE coequHeHus. (CTpoeHHe OCHOBHBIX  THIIOB
OpPraHWYecKHX M JJIeMEHTOOpraHuYeckux coefrHeHHH. COEIUHEHHS BKIIOYCHHUS.
[TonuMeps! ¥ OHOIIOIUMEDEI.

Pazgen 7. CTpoeHHe KOHAeHCHPOBaHHBIX (a3

CrpykTypHas KinaccubuKanus KOHIEHCUPOBAaHHEIX das3.

WneanpHpie KpucTaapl. Kpucramnmumyeckas pelreTka H  KpHUCTalIMIecKad
CTPYyKTypa. PeaipHBle KpuCTa/IBl. Tumbl Je(EKTOB B pealbHBIX KpUCTaIax.
KpucTa/lyibl ¢ HEMTOJIHOH YIIOPSI09eHHOCTRIO. JJoMEHHEBIE CTPYKTYPHI.

CummeTpust KpuctamuioB. Kpucramrorpahpudeckie TOYEYHBIE IPYIIITEI CHMMETPHH,
THUIIBI PEIIeTOK, CHHTOHUH. [JoHATHE O IIPOCTPAHCTBEHHBIX IPYyIIax KPUCTAJIOB.
Wuexcsl KpucTauiorpadu4eckux rpaHei.

AToMHBIE, HOHHEIE, MOJEKYIIpHBIE U ApPYrHe THIBl KpUCTAUIOB. llemodeyHsle,
KapKacHbIE U CIOUCTBIE CTPYKTYPBHI.

CTpoeHHe TBEpABIX PACTBOPOB. YIIOpsAAOYeHHbIE TBEp/ble PacTBOPEL. AMOp(HbIE
BeuecTBa. OCOOEHHOCTH CTPOSHMUS TTOTHUMEPHBIX (a3.

MeTaibl ¥ TOJYIPOBOJHUKH. 3O0HHAs CTIPYKTypa SHEPreTHYECKOTO CIICKTpa
kprcTaIoB. [Tosepxuocts @epmu. Pasmudnsle THIEI NpoBoauMocTH. Konebanus
B KpucTtajiax. ©OHOHBL.

Kunkoctu. MruoBeHHas W KoieOaTelbHO-YCPEOHEHHAasA CTPYKTypa JKUIKOCTH.
AcconmaTel W KIACcTepbl B JKUIAKOCTSIX. DIyKTyalMH M KOPPEJSIHOHHBIE
¢Gyukmpm.  CTpyKTypa IPOCTBIX JKMIKOCTeH. PacTBOpPBEI  HEIIIEKTPOJIUTOB.
CTpyKTypa BOJbI XU BOJHEIX pacTBOPOB. CTPyKTypa JKHIKUX JIEKTPOIHUTOB.
Munennoobpa3zoBaHue U CTPOEHHE MHLUETLT.

Mesodassl. [Inactuyeckwe Kpucramwipl. JKuaxue KpHCTaliel —(HEMATHKH,
CMEKTHKH, XOJIECTEPUKH H JIp.).



Pasnesn 8. [I0BepXHOCTH KOHAEHCHPOBAHHBIX (a3

OcobeHHOCTH CTPOEHUS IIOBEPXHOCTH KPHCTAIOB M KHUIKOCTEH, CTPYKTypa
rpaHMUBl pa3fena KOHIEHCHPOBAHHBIX da3. Morekynsl © KIacTepsl Ha
oBepxHocTd. CTPYKTypa ancopOIUOHHBIX CIIOCB.

Tema Ne 2. Xumuueckas TePMOJIHHAMHKA

Pasznen 1. OcHOBHBIE NOHATHS H 3aKOHbI TEPMOAHHAMHKH

OcHOBHbIE TIOHSTHS TEPMOJMHAMUKH: H30JUPOBaHHEIE M OTKPBITBIC CHCTEMBI,
paBHOBECHBIE U HEPAaBHOBECHBIE CHUCTEMBI, TEPMOAHHAMIIECKUE IepeMeHHEbIe,
TeMIIepaTypa, WHTCHCHUBHBIE M OKCTCHCHBHBIC —IEPEMEHHBIC. YpaBHeHus
coctosuus. TeopeMa O COOTBETCTBEHHBIX COCTOSHHMAX. BUpHalbHBIC ypaBHEHIA
cocTostHMs. 1lepBBIif 3aKOH TEPMOJMHAMUKM. TemnoTa, pabora, BHYTPEHHSSA
SHEprys, SHTAIBINS, TEIIoeMKOcTh. 3akoH I'ecca. CraHgapTHBIE COCTOSHUSA H
CTaHIAPTHBIE TEIUIOTH XMMHYECKHX DEaKIMid. 3aBUCHMOCTE TCTLIOBOTO s dexra
peakuyud OT TemIepaTypsl. ®opmyna Kupxroda. Tabmuil CTaHIapTHBIX
TEPMOIMHAMUYECKAX BEJIMYMH M KX HCIONB30BAHUE B TEPMOIUHAMUYECKHX
pacderax. BTOpoil 3aKOH TEPMOAMHAMMKM. OHTPONMS M ¢ HSMCHCHUA B
0OpaTUMBIX M HEOOpaTHMBIX IIPOIECCax. Teopema Kapro - Kuaysuyca.
Paznuubple ImKanbkl TeMmeparyp. PyHIaMEHTalIbHBIE YypaBHCHHA ['ubbca.
XapakTepucTaueckue (QYHKIUA. OHEpPrus ['u66ca, oHeprus IenpMroibla.
Vpapaenust MakcBemia. Y CIOBHsS PaBHOBECHS M KPHTEPHUH CaMOIIPOU3BOJIEHOTO
MpOTEKaHHs [IPOLIECCOB. Y PaBHEHHE 'u66ca — enpMromusiia. Pabora u TenioTa
XUMMYECKOTO IIpolecca. XUMUYECKHe IOTeHUHambl. XHUMHIeCKOe PaBHOBECHE.
3aKkoH MeMCTBYIOMHUX Macc. Pa3lHdHble BUbI KOHCTAHT DPABHOBECHT W CBISE
mexry Humu. Hsorepma Bant-lTodda. YpasHEeHU: n300appl M HM30XOPBI
XUMUYECKOH peakiui. PacueTsl KOHCTAHT PABHOBECUS XMMHYECKHIX peaxiui ¢
HCIOMTB30BAHMEM TAOIHI] CTAHAAPTHEIX 3HAYEHHMH TePMOAMHAMUICCKIX GyHKLIHH.
[IpuBenendas sHeprus ['u66ca U ee HCIONB30BAHUE Il pacueTOB XUMUIECKUX
paBHOBecui. PaBHOBECHE B IT0JIS BHEIIHUX CHIL. [TosHble TOTEHIHAIBI.

Paznen 2. DJIieMeHTHI CTATHCTHYECKOH TePMOJUHAMHKH

MHKPO- B MaKpOCOCTOSIHHS XMMUIECKHX CHCTEM. Da3oBbIe I'- ¥ U-TIPOCTPAHCTBA.
Dproamueckas runoresa. TepMoOJMHAMUYECKas BEPOATHOCTE M €€ CBA3L ©
sHTporueii. Pactipesenenne Makcsemia — bornplimana. CrartucTUyecKke CpelHue
3HAYEHMsT MAKPOCKOMMYECKUX BEeMTHYMH. AHCAMOIH I'u66ca. MUKPOKaHOHHIECKOE
1 KaHOHHYIECKOe pacIpeenenus. Pacyer yucia COCTOIHIHA B KBA3HKIACCHIECKOM
npubmxenny. KaHoHHYecKas (YHKIMA pacIpeeNeHus I'n66ca. Cymma 1o
COCTOSIHMSIM KaK CTaTHCTHYecKas xapakTepucTiudeckas QyHKips. CTaTHCTAIECKHS
BBIP@KEHHS JUT OCHOBHBIX TEDMOTHHAMHYECKUX QYHKIIHH. MornekynspHas cymma
10 COCTOSHMSM M CyMMa IIO COCTOSIHMSM MAaKPOCKOIMYECKOH CHCTEMEL.
[TocTymarensHas, BpallaTelbHas, 3NEKTPOHHAS H xonebarenpHas CyMMBI IO
cocTostusM. CratvcTudeckuit pacuer ourpommu. Ilocrynar Ilmadka H
aGCoNMIOTHAS. SHTpONMs. [IpHOIIKEHHE (OKECTKHH poTaTop — rapMOHHYECKHUH



ocumistopy. CocTapisIFoIie BHYTPEHHEH SHEPIUH, TEIUIOEMKOCTH U SHTPOIIHH,
06yCIIOBIEHHBIE  IIOCTYIATENbHBIM,  BpAIATeNBHBIM U KOJeOaTeIbHbIM
JBIDKEHMEM. PacdeT KOHCTAHT PAaBHOBECHS XMMHYECKHX PEaKIHMK B HICAIBHBIX
rasax METOIOM CTATUCTHYECKOM TEPMOIUHAMUKH. Cratuctryeckas
TEPMOJUMHAMHKA  pealbHBIX  cucreM. I[loTeHIManbl  MEXMOJIEKYISIPHOTO
B3aMMOJEACTBHA W KOHMOUTYypallMOHHBIA HHTErpal I peajlbHOro rasa.
Pacnpenenenust boze — Oinimureiina u Pepmu — Jlupaxa. BripoxkneHHBIH
WJeanbHBIA Ta3. DJIeKTpOoHbI B MeTamnax. YpoeeHb @Depmu. CrartucTHyeckas
Teopus DHUHINTeHHA WIealbHOro Kpucraia, Teopus Jebas. Todednsle ne(eKTEl
KPUCTAJIIMYECKHX  pEIIeTOK. PaBHOBECHBIE U  HEpaBHOBECHBIE  JIE(DEKTEL.
BrIYuCiIeHHEe CYMM IIO COCTOSHHMSIM JUISI KPUCTAIJIOB C Pa3iIMYHBIMHU TOYEYHBIMH
nedexramyd. HecTexmomeTpuyeckue COEOUHEHHI M HX TepPMOIMHAMHYECKOE
OIIMCaHUeE.

Pazgesn 3. DjieMeHTbl TEPMOJHMHAMUKHU Heo0paTUMBIX NPOLIECCOB

OCHOBHBIE TIOJIOYKEHHSI TEPMOJMHAMUKH HEpaBHOBECHBIX IIpoleccoB. JIokanbHOe
paBHOBecue. @uykryanuu. OyHkuus auccunaiyu. Ilotoku u cuael. CKOpOCTb
IIPOM3BOACTBA DHTPOIHH. 3aBHUCHUMOCTH CKOPOCTH IIPOM3BOJCTBA JHTPOIMH OT
0000menspix moTokoB H  cmi.  CoorHomenus —B3auMHOcTH — OHcarepa.
CramuoHapHOe COCTOSTHHE CUCTEMEI U Teopema [ Ipuroxxuna.

Tepmomubdy3us u ee onucaHHe B HEPaBHOBECHOW TepMOIMHAMHMKE. Y paBHEHHE
Yenmena — DHCKOTO.

Paznen 4. PacTBopbl

DazoBele paBHOBecHsl. PaszmuuHble TUIEI pacTBOPOB. CHocoOBl BBEIpAXKEHHA
cocTaBa pacTBOPOB. KeanbHble pacTBOPH, OOINEe YCIOBHE HIAEAIBHOCTH
pacTBOpOB. /JlaBleHWe HACBIIIEHHOIO IIapa JKMIKUX PacTBOPOB, 3aKoH Payis.
HewnneansHele pacTBOpHl W WX cBoifcTBa. Metoy axTmBHOCTeH. KoadhduuueHTs
aKTUBHOCTH W uX omnpezneneHue. CTaHIapTHBIE COCTOSHHA IIPH OIpEleIeHHUH
XUMHUYECKUX  ITOTEHIIMATOB  KOMIIOHEHT  pacTBOpoB. CHMMeTpHuYHas H
HEeCHMMETpUYHAsT CHCTeMBI oOTcdeTa. KoInuraTuBHbBIE CBOMCTBAa pPacTBOPOB.
M3MmeHeHne TeMIlepaTyphl 3aMep3aHHs PacTBOPOB, KPUOCKOIUS. 30HHAs IIIaBKA.
OcmMmoTuueckre sBieHus. [lapiranbHble MOJIBHEBIE BEIMYKUHEL, UX OIpEIe/IeHHE I
OuHapHBIX cucTeM. YpaBHeHHe [mnbb6ca — [lrorema. DyHKIUA CMELICHHS ISt
HIealbHBIX M HEWZeallbHBIX pacTBOpoB. [lpenensHo pazbaBieHHBIE PacTBOPEL,
aTepManbHble M peryJisipHble pacTBOPHI, MUX CBOMCTBA. I'eTepOreHHEIE CHCTEMEL.
[TonsTuss KOMIIOHEHTa, hasel, crermeHn cBobonel. IlpaBuno ¢a3 I'ubbOca.
OIHOKOMITOHEHTHEIE CHCTEMEI. JMarpaMMbl COCTOSIHHS BOJIBI, cephl, docdopa 1
yriepoga. a3oBble Iepexoisl IlepBoro poxa. YpaBHeHue Kramedipona -
Knaysuyca. JIByXKOMIIOHEHTHBIE CHCTEMBI. Pa3nuuHple OuarpaMMbl COCTOSHHSA
JIBYXKOMITOHEHTHBIX cucTeM. PaBHOBeCHE JKUIKOCTh — I1ap B JBYXKOMIIOHEHTHBIX
cucremax. 3akoHsl ['mb6ca — KoxoBamoBa. AseoTpomnHble cMmecH. Da3osble
Iepexoasl BTOPOro pona. YpaBHeHUs OpeHdpecTa. TpeXKOMIIOHEHTHBIE CHCTEMEI.
Tpeyronsauk I'nd6ca. JInarpaMMbl IIaBKOCTH TPEXKOMIIOHEHTHEIX CHCTEM.



Paznen 5. AncopOuust 4 NOBEePXHOCTHLIE SIBJICHUS

Ancopbuus. Ancopbent, ancopbar. Bunsl ancopbuuu. CTpyKTypa MOBEpXHOCTH 1
nopucrocTs aacopbenta. JlokanmuzosaHHas W ENOKAIM30BaHHAA aCcopOLUsL.
MOHOMOIEKY/ISpHAs U MOJMMOJIEeKyspHas aacopouusa. JMHaMUYeCKUN XapaKkTep
aJcOpOIMOHHOr0 paBHOBecHs. M30TepMbl W K300aphl ancopOLHH. YpaBHEHHE
Ienpu. Koucranta ancopOLUMOHHOIO paBHOBecHs. YpaBHeHHe JIsHrMIopa.
Ancop6uust u3 pacTBopoB. YpasHenue bpynayspa — Omera — Tennepa (BOT) mis
IOJIMMOJIEKYJISIpHON ~ ajgcopbumu.  OmpeneneHue  IUIOMIAOHM  OBEPXHOCTH
ancopbenra. Xpomarorpadus, pa3lHdYHBIE €€ THNBl (rasoBas, >XHIKOCTHAf,
MpOTHBOTOYHAS U Jp.). IloBepxHOCTh paszena (as3. CBoOOAHAsA IOBEPXHOCTHAS
OHEPrus, I[IOBEPXHOCTHOE HATSHKEHHEe, W30BITOUHBIE TEPMOJUHAMHYECKHE
(GYHKITHH TIOBEPXHOCTHOIO CJIOs. VI3MeHeHue MOBEpXHOCTHOIO HATSHKEHHS Ha
rPaHuLE KUIKOCTH — Iap B 3aBUCHMOCTH OT TeMieparypbl. CBs3b CBOOOIHOM
MIOBEPXHOCTHOM 3HEPIHUH ¢ TEIIoToH cybnumaruu (npasuno Credana), MomylieMm
YIPYrOCTH W APYTHMHE CBOMCTBaMH BellecTBa. DPQeKkT Pebuniepa: H3MeHeHHE
IPOYHOCTH Y IUIACTUYHOCTH TBEPHBIX TeJ BCJIEJACTBHE CHIDKEHHS HX
IIOBEPXHOCTHOH sHepruu. KanunnspHsle sBIeHUs. 3aBUCHOCTE JaBIEHHS IIapa OT
KPUBU3HBI TIOBEPXHOCTH JKUAKOCTH. KamuuispHas KOHAEHCAIWsA. 3aBUCHMOCTH
PacTBOPUMOCTH OT KPUBH3HBI TTOBEPXHOCTH PACTBOPSIOLIMXCS YacTHIl (3aKOH
['u66ca — OcTranpaa — OpelHnIHXa).

Pazgen 6. JJ1eKTPOXHMHYECKHE NPOLECCHI

PacTBOpBI  3eKTPONHTOB. MOH-IWIIONBPHOE B3aMMOAEHCTBHE KaK OCHOBHOH
Ipolecc, OIIpeesAoIIui YCTOMUYHMBOCTH pacTBOPOB DIEKTPOIIUTOB.
KoahbuuueHTsl akTHBHOCTH B PacTBOpax 3JIEKTPOJUTOB. CpelHsis aKTUBHOCTDE H
cpenHuil Koa(OHUIIUMEHT aKTUBHOCTH, WX CBSI3b C AKTUBHOCTBIO OTAEILHEIX HOHOB.
OcuoBuble monoxeHus Teopun Jlebas — Xrokkens. IloreHnuan HMOHHON
arMochepsl. YCIoBUS 9JIeKTPOXUMUYIECKOTr0 paBHOBECHS Ha TpaHHUIle pasfena das
M B JJIEKTPOXUMHUYECKOM Ienu. TepMoauHaMKKa IallbBAHHYECKOIO JJIEMEHTa.
ONeKTpOABIKYIAs CHIa, ee BhIpakeHue depe3 sHepruro ['mbOca peakuuu B
anemenTe. YpaBHeHus Hepucra um ['mO6ca — I'enpmrosisua Ajiss paBHOBECHOM
aeKTpoxumudeckor Iemnu. [loHsTHe 37meKTpogHoro noreHuyana. OnpeneneHue
K03(GOUIIMEHTOB AaKTHBHOCTH Ha ocHOBe m3MepeHudl OJIC raaeBaHHYECKOIO
sJIeMeHTa. OJIEKTPOIIPOBOMHOCTE PACTBOPOB  OJJIEKTPOJIMTOB; yIelbHAasd H
SKBHUBAJIEHTHAS 3JIEKTPOIPOBOJHOCTh. Uucia mnepeHoca, MOABMXHOCTL HOHOB H
3akoH Komppayima. DinekTpodhopeTHdecKuil 1 penakcaloHHbIe () QEKTEL

Tema Ne 3. Kunernka XUMHYeCKHX peaKIHH

Pasgen 1. XuMuuyeckass KHHeTHKA

OCHOBHBIE TIOHATHS XHUMHUYECKOH KHHETHKH. [IpocTble M CIOXKHBIE pPEeaKIWH,
MOJIEKYJIIPHOCTE U CKOPOCTE NpoCcTOd peaknuu. OCHOBHOM MOCTYIaT XMUMHYECKOH
kuHeTuKU. CIiocoObl ompeneneHuss CKOpOCTH peakuuu. KuHeTHYeckue KpHUBEIE.



Kunernyeckue ypasHenus. KoHCTaHTa CKOPOCTH M NODSANOK peakiuu. Peakimu
TIepeMEeHHOT0 TIOPsIKa.

Pasgen 2. ®@eHOMEHOJIOTHYECKAS KHHETHKA CJI0KHBIX XMMHYECKHX peakuuH
[TpyHIMI HE3aBUCHMOCTH 3JIeMEHTapHBIX cranuil. KuHeTndeckue ypaBHEHHS IS
oOpaTUMBIX, MapajulelbHBIX M MOCIeN0BaTeIbHbIX peakiui. KBasucranuonapHoe
npubmmkenre. Meton bBomenmreitna — Temkuna. KuHeTHka TIOMOIeHHBIX
KaTaITUTHYECKUX ¥ (DepMEHTaTUBHBIX peakiuil. YpaBHeHne Muxasnuca — MeHTeH.
Ilennple peaknuu. KuHETHMKa HEPa3BETBIEHHBIX M PAa3BETBIEHHBIX LIEMHBIX
peakiuii. Kunernueckue 0OCOOEHHOCTH pa3BETBIICHHBIX HENHBIX peaKIHH.
[lpenenpHBIe SBIGHWS B pa3BeTBIEHHBIX LEMHBIX peakuusx. Illomyoctpos
BOCIUIAMEHEHUSI, IEpHO] HHIYKIUHU. TeII0BOH B3PEIB.

Paznen 3. Peakuuu B noroke. PeakKnuH HIeaJbHOIo BbITeCHEeHHsI H
uaeaqbHOro cMmerrenus. KonedartenbHble peakuyuy.

Paznen 4. Makpokuneruka. Poab nuddysun B KHHETHKE IeTepOreHHBIX
peaknuii. KuHeTwka TreTeporeHHBIX KaTalUTHYECKHX peakuuid. Pasnuynbe
PEKUMBI IPOTEKAHUS PEaKliil (KAHeTHIeCKasl U BHEITHS KHHeTUYecKas 00JIacTH,
o0JacTu BHeNIHEeW U BHyTpeHHeH Tudy3un).

Paszpes 5. 3aBHCHMOCTB CKOPOCTH peaklUH OT TeMIlepaTyphl

VYpaBHeHHe AppeHnyca. JHEepPrus aKTUBAIMH U CTIOCOOB! e OIpeIeIeHus.
DneMeHTapHbBIE aKThHl XUMHYECKUX peakiuil ¥ (U3NUIeCKHHA CMBICI SHEPTHH
aKTUBAIWK. TepMUYECKUH M HeTepMUYeCKHe IyTH aKTUBaluu Mosekysl. ObMmeH
pHeprueil  (MOCTymaTelpbHOM,  BpallaTelbHOM H  KojebaTenpHOM)  IHpH
CTOJIKHOBEHUSAX MOJIeKyJ. Bpems penakcaliy B MOJIEKYJIIPHBIX CHCTEMAX.

Teopust akTHBHBIX CTONKHOBeHMU. CeueHue XHMHUeCKUX peakuui. Dopmyna
Tpayrua — Jleromca. Pacyer [peldKCIOHEHUIHMAIBHOTO MHOMHTENS IIO
MOJIEKYJISIPHBIM ITOCTOSHHBIM. CTepudecKkuit pakTop.

Teopusi mepexOJHOTO COCTOSHHS (aKTUBMPOBAHHOIrO Komiulekca). IToBepxHOCTE
NOTeHUMaIbHOH 3Hepruu. IlyTh U Koopaunara peakiuu. CTaTUCTHYECKHI pacdeT
KOHCTAHTBl CKOPOCTH. OHEPrusi MW J3HTPOIMS akTuBauuu. Fcrons3zosaHue
MOJIEKYJISIPHBIX [TOCTOSIHHBIX IIPH pacdeTe KOHCTaHThl CKOPOCTH.

Paznen 6. PazniuuHble TUNBI XUMHYECKHX peaKiMH

MOHOMOIEKYJISIpHBIE peaklMu B raszax, cxema Jlupaemana — XpHCTHaHCEHa.
Teopus PPKM. buMonekynsipHble U TPHUMOJIEKYJSpHBIE peaklWy, 3aBUCHUMOCTH
[IpeIPKCIIOHEHIIMAIBHOTO MHOXKHTEISI OT TeMmIlepaTypbl. Peakiiuu B pacTBOpax,
BIMSHUE PACTBOPUTEII M 3apsfa pearupyrolux yactuil. KineToussld sddext u
cospBaTays.  DOTOXMMHUYECKHE M  PaIdallMOHHO-XUMHYECKHE  pEeaKIIHH.
OnemMeHTapHble  (OTOXMMHYECKHE IPOLECChl. OKCHMEpPBl K 3KCHILIEKCEI.
M3meHenue (U3MYECKHX M XMMHYECKHX CBOWCTB MOJEKYJ IIPU 3JIEKTPOHHOM
B030yxnenun. KBaHTOBBIN BBIXO/I. 3aK0H JHHINTeHHa — [IITapka.



Pazgen 7. PaBHoBecHas  djeKTpoxuMus. Teopusi  3JI€KTPOJIHTOB.
DJIeKTpoNepeHoc B 3JIEKTPOJIHTAX

PaBHOBecust B pacTBOpax 31eKTpoiuToB. OOpa3zoBaHKre pacTBOPOB DIEKTPOJIHUTOR.
CurneHble U ciiaOble 3JeKTPOJIUTHEL. TeopHs 3IeKTPOIMTHYECKOH JUCCOLMAIIMH.
Tepmoxumudeckue 3PQPEKTE B pPacTBOpax 3MEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOLMANUs BOIbl. Teopuu MeKMOHHOIO B3aUMOAeHCTBUA. [IoHsATHE aKTHBHOCTH
i ko3 dunuenTa aktuBHoCcTU. MoHHas cuna pactBopa. Teopus ebas — [tokkens.
Pacuer sHepruu MeXHOHHOI'O B3aUMOJEHCTBUS U KO3(D(UIHEHTOB aKTHBHOCTH.
OcHoOBHBIE MeXaHM3MBbl IIEPEHOCAa TOKA B PAacTBOpax, paclliaBax M TBEPHBIX
JNEeKTPOIUTAX. ONEeKTpHYecKas MPOBOJMMOCTE PpPacTBOPOB, BBEIBOJ OCHOBHBIX
COOTHOLIEHHH. MeTonpl O3KCIEpPUMEHTAIbHOIO W3MEPEeHHsA  DIEKTPUYECKOH
IPOBOIMMOCTH 3JIEKTPONUTOB. I[lOABMIKHOCTE MOHOB, €€ 3aBHCHMOCTb OT
TEeMIlepaTypbl, IPUPOJbl MOHA M BI3KOCTH pacTBOpHTeNs. Umcia mepeHoca u
METOIBl MX ONpeneleHus. Teopuu dIeKTpUYeCKOH NPOBOAUMOCTH B PacTBOpax
3JIEeKTPOJIUTOB. Hubdy3sus B pacTBOpax 3JIEKTPOJUTOB. JakoHbl Duka.
ONeKTpOKamWIISpHBIE SBICHUS U ABOMHOM 3IeKTpHYecKHi ciioi. PaBHoBecue Ha
rpaHulle 3JeKTPoI—pacTBop (paciiaB).

Paznen 8. DiekTpoxuMuyeckne cHCTEMBI

XUMHYEeCKHe HCTOYHUKH TOKa. DJIEKTPOJH3ephl. PaBHOBECHBIE 3IIEKTPOIHBIE
MOTEHIMAIbl. DJIEKTPONbI JJEeKTPOXUMHUYECKHX CHUCTEeM H HX KJIacCH(QUKaIIMs.
Tuner  2MeKTpOXUMHYECKHMX  cucTeM:  (GHU3UYecKHe, KOHIIEHTpPallMOHHLIE,
xumudeckue. IloTeHunomerpus. Pacuer TepMoauHAMUYECKIX BEIMYUH Ha OCHOBE
u3MepeHHbIXx oOpatumbix O/JIC. Mexanusm oOpasosanus 2JIC u mnpupona
aJeKTpogHoro moteHuuana. Ckadykd DOTEHLMalla B 3JIEKTPOXHMHYECKUX
CUCTeMaX. DIeKTPOKamuuUIsgpHble siBleHus. CTpoeHne ABOWHOIO 3JIEKTPUIECKOIO
CJIOsI Ha TPaHUIIE 3JIEKTPOI — PacTBOP.

Pa3nen 9. DiekTpoaHas noJisipusanus

JlumuTUpyromas cTaius Ipd NOJSpU3ally 3JIeKTpoaa. BuIB! epeHaNpsKeHHA.
Huddysuonnoe nepenanpspkenne. Kuneruka anexTpoaHoro mpoiecca. Kuneruka
JIEKTPOXUMHUECKMX peakuui. KunHeTHka diekTpogHblx mpoueccos. IJC
MOJISIpU3ALIMM U 3JIeKTpoaHas mnossipusanus. Kinaccuukanus MoaspU3aldoHHbIX
sienunii.  KoHueHTpauwoHHass  nonspusamus. Teopus  auddy3mOHHOTO
nepeHanpsokeHus Heprera. Xumudeckoe (peaklMOHHOE) IepeHarnpsbKeHue. Poib
XUMHYECKUX CTaAMM B KHWHETHUKE JJIEKTPOXUMHYECKHX peakuui. OO61mas
XapaKTepHUCTHKA (dazoBoro IEpPEeHAIPSKEHHS. DIeKTPOXUMHUYECKOE
nepeHanpsokenue. OCHOBBI TEOPUM  BIIEKTPOXUMHUYECKOTO TIepeHAINPSDKeHUS.
Teopus 3aMenneHHOro paspsiga BOAOPOJa. DIEMEHTHl TEOPHUHM BOCCTAHOBJICHHS
METaJlJIOB B BOJHBIX pacTBOpax. JNEKTPOXMUMHYECKUE CHUCTeMBl. XUMUYECKHe
HCTOYHHKH TOKA. ONeKTPONHU3EPEL. DIeKTPOIH3. OcobenHOCTH
3JIEKTPOXUMHYECKUX peakiuil. XUMHUYeCKoe [eHCTBHE 3JIEKTPUIECKOr0 TOKa.
CymHrocTs 3ak0HOB Papanes. Brixos BemecTsa 1o TOKY.



Pasnen 10. Karaaus

Knaccudukanns — KaTanUTHYECKHX  peakiil ¥  KaTalu3aTopoB. leopus
IIPOMEXYTOYHBIX COCNMHEHMH B  KaTallu3e, IIPUHIHUI  DSHEPreTHYECKOIO
cootBeTcTBUA. I'oMorennsIi karanus. KucinoTHo-ocHOBHOM Katanu3. KuHeTuka u
MEXaHM3M  PEaKIHd  CHeUU(DUYECKOr0 KHCIOTHOTO Karauuza. OyHKIHH
KUCIOTHOCTH ['ammera. KuHeTHKa W MexaHW3M peakiuii OOINero KHCIOTHOTO
KaTanusa. YpaBHeHue bpencrema. KoppensnuoHHBIE ypaBHeHHs 1 3HEpPIuUit
aKTHBalUMKU M TEINIOT peakuui. Crnenuduyeckuit ¥ oOIIMA OCHOBHOM KaTaiu3.
HyxneoQuapHEIA U 251eKTpOQUIBLHEI KaTanu3. KaTanus MeTaIoOKOMITIEKCHBIMU
COCNUHEHUSAMH. ['OMOreHHBIE peaKklWW THIPUPOBAHMSA, KX KUHETHKA U
MeXaHU3Mbl. DepMeHTaTHBHBIM KaTaiu3. AICOPOLUOHHBIE M KATATUTHYECKHE
[EHTPEl (PEpMEHTOB. AKTHBHOCTE M CyOCTpaTHas CeNeKTUBHOCTD bepMeHTOB.
KodepmenTer. Mexanuamsl (epMeHTaTUBHOrO KaTamu3za. | €TepOreHHBIM KaTaJIH3.
OrmpenieIeHHe CKOPOCTH TETEPOTEHHON KaTalUTHYECKOM peakuuu. YnuenpHas u
arTOMHast aKTHBHOCT. (CeleKTHBHOCTh KaTalu3aTopoB. Pons amcopbruu B
KHHETHKE  TETEPOreHHBIX  KAaTAIMTHYECKHX  peakuuit. HeoaHOpomHOCTSH
[IOBEPXHOCTH KaTaJlM3aTOPOB, HAHECEHHBIE KaTalW3aTOPbl. DHEPrHs aKTHBAIUH
reTepOTreHHBIX KaTalUTHYECKUX peaxImii. CoBpemMeHHEIE TEOPUH
(QYHKIMOHHUPOBAHUS I'€TEPOreHHBIX KaTanu3aTopoB. OCHOBHBIE ITPOMEIILIEHHLIE
KaTaliTHYECKHEe ITPOLECCH.



