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2. Cnucok npoduiieil Mo HANPABJIEHUIO MOATOTOBKH « XHMMA»

1. Heopranuyeckasi XumMusi 1 XUMHUSI KOOPJIMHAITMOHHBIX COECTUHEHMUIA.
2. AHanuTtu4eckasi XuMmusi.
3. Opranunueckass 1 OMOOpraHUYecKasi XUMHUSI.
4. ®usnyeckas XuMHUsL.
5. BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
6.XUMUs 2IEMEHTOOPTAHUYECKUX COEAUHEHNN.
7. XAMUsl TBEPAOTO TEJNA U XUMUSI MATEPUAJIOB.
8. Komnounnas xumusi v GU3MKO-XUMHUUECKass MEXaHUKA.
9. Hedrexumus
10.Xumust oKpy>Karolen cpeapl, XUMHUUECKast SKCIIEPTU3a U
IKOJIOrMYecKasi 6e30MacHOCTb
11.MeaumuHckas u papManeBTUIecKast XUMHUSL.
[lepeuens mpoduiieid moaroroBku yrepxacH [lneaymom YMC mno xumun
26 HOs10ps1, TpOTOKOI Ne 24,

3. TpeGoBaHus K pe3yibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTe/IbHOM
nporpamMmMbl 0akajiaBpuara

TpebGoBaHus K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHOU
nporpaMMmbl  OakanaBpuara npuBoasTcs B pazaene 5 tekcra ®I'OC nmoaroroBku
OakaJaBpOB XUMHUH.

[lepeyeHb KOMIETEHIIMM MOXET JIOMOJHATHCS Y4eOHBIMU 3aBEJICHUSMH B
XO0Jle¢ TOATOTOBKH OakajaBpOB XUMHUU C YYETOM COJAEpX aHUs MNPOoPUIbHBIX
BAPUATUBHBIX JTUCLIUILINH npodeccuoHaIbLHOrO LUKJIA, BBEJCHUS
JOTIOJTHUTENBHBIX TpeOoBaHu# K BoimoHeHHI0 OOII nnn cienuduku
coJiepKaHMs UX MOATOTOBKHA U PEKOMEHIAINI paboToIaTene.



4. IIpumepHbIH y4eOHBIH IJIaH
NOArOTOBKH 0AKaJIaBPOB 110 HANIPABJICHUIO «XHMHSD)

Kpammdukanus (crenens) — 6akanasp
HopmaTuBHBIN cpok 00y4yeHnus — 4 roga

Ooman Pacnpenesienue mo k3. |Koawbl
TPYAOEMKOCTh ceMecTpam 3a4yeThl | KOMIIe-
TeH-
) 2 "
HaumenoBanue o = = 1 34151678 uu
n/n IUKJIOB, TUCIUILJINH U E 2 § =
pasienos = E § 2 KoanyecTBO yueOHbBIX
= 57 He/leb [0 ceMecTpam
M @ 5]
é 17122117122 17(20|17|19
1 2 3 4 516 (7|8 9]10(11|12 13 14
b.1 I'ymanuTapHbIii, 40 1440 OK-1
CONMAJIBHBIN 1 OK-2
IKOHOMUYECKUI OK-3
K OK-4
BbasoBast yacTh 20 720 85:;
1.MHOCTpaHHBII SA3bIK OK-8
2. Uctopus OK-9
3.®unocodus OK-10
4.9KOHOMUKA OK-11
BapuaTusHas 4acTh 20 720 OK-12
OK-13
OK-14
OK-15
b.2 |MaremaTu4eckuii u 66 2376 |+ |+ |+ |+ OK-6
ecTeCTBeHHOHAYYHBI OK-7
MK OK-8
ba3oBast yactp 455 | 1638 |+ |+ |+ |+ 5 3ks. 85? 5
3a4ETHI |y |3
1.Marematuka 22.5 810 + |+ [+ |+ 39K3 OK.14
3a4eThI
2. .ndopmarnka. 5 180 |+ |+ 3auer
3.®Duzuka 18 648 +|+ [+ 2 9k3
3a4eThl
BapunaTtuBHas yacThb 20.5 738




b.3 |IIpodeccuonaabHbIi 121 4356 OK-6
(cnenuaNbLHBII) OK-12
UKL OK-13
BasoBast 4acTh 87 |[3132 10 5k3 85:}‘5‘
(o0meo0pa3oBaTeIbHbIE 3a9eTHl | o 1o
dyHaamenTanbHbIE TK-1
JAMCUUTJIMHBI) IK-2
1.Heopranuueckas xumus | 19 684 2 9K3 |[IK-3
3a4eThl |[1K-4

2. AHanuTryeckasi XUMHUs 18 648 k3 |[IIK-5
3auers:! |IK-6

3.0pra"nuyeckas XuMust 19 684 2 I3 |IK-7
3a4€ThI IIK-8

4. Dy3ndecKkas XUMHS 16 576 29xs |
3a4CThI

5. XuMHYECKHE OCHOBEI 4 144 9k3

OHOJIOTHYECKUX

MIPOIIECCOB

6.BricOKOMOIEKYISIPHBIC 5 180 IK3

COEIMHEHHST 3a4€eThI

7. XuMu4uecKas 4 144 k3

TEXHOJIOT U 3a4eT

8.be3zomacHocTh

JKU3HEACATEILHOCTH

BapuaruBHas yacTb 34 1224

(mpo¢puibHbIE

JAMCUUTJIMHBI)

Hroro 227 (8172

b.4 |[YueOHas u 9 324 IK-1
NPOM3BOICTBEHHbIE 11IK-9
NPAKTHKH OK-13
1.O35aKOMUTEIIHLHAS 1 36 3auer 8&';4
MPAKTHKA
2. XUMHUKO- 6 216 OIICHKA gE:g
TEXHOJOTHYECKast [K-9
MpaKTHUKa
3.Hayuno- 2 72 3ayer
HCCIEI0BATENLCKAS
MIPAKTHKA

B.5 | ®u3nueckas KyJabTypa 2 400 3auetsl [OK-16
OK-17

b.6 |UToroBas 2 72 orenka [OK-5
rocy/1apcTBeHHast OK-6
aTTecTanms OK-7

OK-9

OK-10
OK-11
OK-12
OK-13

I1K-2




I1K-3

IIK-4
[K-6
[K-7
TK-8
IK-9
OO0uas Tpy10eMKOCTh 240 8968
OCHOBHOM
o0pa3oBaTe/bHOM
NPOrpamMMmbl
le/IMepHLIe IIJIAHbI Bapl/IaTHBHOﬁ qJacTu
IIpoduns “Heoprannyeckass XuMus U XUMHSA
KOOPAMHALUMOHHBIX COeIMHEHUI”
BapuaruBHasi yacTb 34 | 1224 + | 4 33
“Heoprannuyeckasi XuMHsl 1 XUMHSA 3a4€Thl
KOOPAMHAIMOHHBIX COCeTUHEHUI”
Kypcsl By3a *) 22 792 + | 393k3.
3a4€Thl
1.CTpoeHue BemecTa 4 144 3a4eT
2.Duznyeckue METObI UCCIEIOBAHUS B 4 144 IK3.
XUMHH
3.Kpucramnoxumus 3 108 3a4eT
4. CoBpeMeHHasi HEOPraHUYeCKask XUMHUS 3 108 3a4er
5. CUHTE3 HEOPraHUYECKUX COCAUHEHUIN 4 144 IK3.
1 MaTEepPHaJIOB
6. Beenenue B METOIBI UCCIIEIOBAHUS 4 144 IK3.
HEOPraHWYECKUX COCTMHEHUN
Kypcsbl o BbI00OpY cTyAeHTOB**) 12 432 1 OK3.
3ayeTsl
1.1.2neKkTpoHHast MUKPOCKOIIHS 4 144 3a4er
HEOpPraHMYECKUX MaTepuasoB
1.2.PeHTreHOCKOIIMYEC-KHE METOIEI 5 180 + IK3.
W3YYCHHSI MAaTEPHAIIOB
1.3. CuHTE3 KPUCTAIIIIOB U MJIEHOK 4 144 3a4eT
HEOPraHWYECKUX COCTMHEHUN
1.4. HanipaBieHHBI CUHTE3 5 180 + | Ikas.
HEOPraHWYECKUX COCTMHEHUI
1.5. CynpamonexynsipHas 3 108 + | 3auer
HEOPraHUYeCKasi XUMHSI
2.1.XumMust KOOpAMHALMOHHBIX 3 108 + | 3auer
COeIUHEHUN




2.2 buoKOpAMHAIIMOHHAS XUMHUS 144 3a4eT
2.3 MexaHu3Mbl peakliuii ¢ y4acTHEM 180 + | Dka.
KOOPJMHAIIMOHHBIX COEIUHEHHA
2.4. PEHTreHOCKONTUYEC-KUEe METOIbI 180 + | Oks.
W3YYCHHS] MaTEPHAIIOB
2.5 JlukeTroHatsl MmeTaiiioB. CHHTE3, 144 3a4eT
CTPOEHHUE, CBOMCTBA
*) Kypcsbl By3a o01me
**) JIBa 6;10ka KypcOB IO BBIOOPY CTY/I€HTA
IIpoduab «AHaIUTHYECKASA XUMUD)
BapuaTuBHas yacTtb 34 | 1224 3 3Kk3
«AHAIUTHYECKAS XUMMSD) 3a4€Thl
Kypcsi By3a 26 | 935 3 3Kk3
3a4€Thl
dusnueckue MeTONEI 2.5 90 3a4yeT
WCCJICTIOBAHMS B XUMUU
Kommonaunag xumust 2.5 90 3a4eT
MeTtposiornaeckue OCHOBBI 2 72 3a4er
XMMHYECKOT0 aHaJIN3a
Brenenue B 3 108 IK3
AIEKTPOAHATUTUIECKYIO XUMUIO 3auer
OCHOBBI CIEKTPOCKOMUYECKHUX 3 108 K3
METO/IOB aHAJIU3a 3a4er
Beenenue B 3 108 K3
XpomaTorpaduueckre METOIbI 3a4er
aHaJIM3a
OCHOBBI METOJIOB pa3feieHuss u | 2 72 3a4eT
KOHIICHTPUPOBAHHUS
AHanu3 peajbHbIX 00BEKTOB 2 72 3a4er
UccnenoBatenbckas paboTa mo 6 216 3a4eT
PO(UITIO TOJITOTOBKU
Kypcsbl 1o BbI0OpPY CTY/ACHTOB 8 288 3a4€Thl
MeTo1bl aTOMHOM 2 72 3a4eT
CHEKTPOCKOMUH JIJIs
OIpeJIeNICHUS CIEIOB 3JIEMEHTOB
Mertoasl MONEKYISIPHOU 2 72 3a4er
CHEKTPOCKOIUH JIJIs
ONpeIeTICHUsI OPTaHUYECKHUX
COCIUHEHUN




JIroMUHECIIEHTHBIE METOABI 2 72 3a4eT
a”HaJIM3a

Kunernueckne MeToIbI 2 72 3a4eT
XuMuyeckue ¥ OHOJIOTHYECKIE 2 72 3a4eT
CEHCOPBI

KomriekcHble coeTMHEHNS U 2 72 3a4eT
OpPTraHWYECKUE PEareHTHI

Opranuzanus aHaJTUTHYECKOTO 2 72 3a4eT

KOHTPOJISI Ha TPOU3BOJICTRBE, B
HKOJIOTUYECKOM MOHUTOPUHTE,
OMOTEXHOJIOTUH, KIIMHUICCKOM
JHArHOCTHKE

5. IlpuMepHbIe NPOrpaMMbl JUCUMILIMH
5.1 “dusnyeckast xumus”’

Pexomenayercst 1Ji51 HANPABJIEHUS MOATOTOBKU « XMMHUS » KAK
o01as ais Bcex npoduiieid moAroToBKu 0a30Basi IMCHUILVIMHA UKJIA
«IIpodeccuonanbHbie (CHeUaNbHbIE) TUCHUIIIMHBD)
Kpaimndukanus (crenenn) - 6akajaaBp

e n 3apa4y AMCUUTLIMHBI

JMucuuminna “@uzndeckas XuMusw® OTHOCUTCS K 0a30BOM 4acTu y4eOHOTO
nukia b.3 “Ilpodeccuonanpubie (cienuanbHble) TUCHUILTAHBL .

dusnueckas XUMHUS TMPEJCTABIACT COOOM TEOpeTUUYECKUl (PyHIaAMEHT
COBPEMEHHOW XMMHUHU. B CBOIO ouepenb, XUMUS SBIAETCS BaXKHEUIICH COCTAaBHOM
YacThIO €CTeCTBO3HAHMSA. [lodTOMY (HU3MKO-XUMHYECKHE TEOPHUH XHUMHUYECKHUX
MPOIIECCOB HCHOJIB3YIOT JJIsi PEIICHUS CaMOro IIMPOKOro Kpyra COBPEMEHHBIX
HayYHBIX U TEXHUYECKHUX MPOOIeM.

[IpenonaBanrie pu3nUeCcKO XMMUU B YHUBEPCUTETAX CTABUT CBOCH TIaBHOM
IIEJBI0 PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, HayYUTh CTYJICHTAa BUJETH 00JIacTH
NPUMEHEHHS 3TUX 3aKOHOB, YETKO IMMOHUMATh UX MPUHIHUIHUAIBHBIE BO3MOXHOCTH
MIPU PEIICHUHM KOHKPETHBIX 3a/1a4. OCHOBHBIE pa3iebl COBPEMEHHON (hHU3HUECKON
XUMHH - XUMUYECKAsA U CTaTUCTUYECKAsT TEPMOJMHAMHKA, XUMUYECKasi KNHETUKA,
KaTaau3, JIEKTPOXUMHUS.

B pe3ynbpTare 0CBOCHUS AUCUMIUIMHBI CTYJAEHT JIOJIKEH:

3HaThb OCHOBBI COBPEMEHHBIX TEOPHl B 00JaCTH (PU3NYECKOM XUMHUHU U
CIOCOOBl UX MPUMEHEHUS ISl PEIICHUS TEOPETUYECKUX M MPAKTUYECKUX 3a]ay B
JFOOBIX 00/IaCTIX XUMHHU.

YMeTh CaMOCTOSITEIIBHO CTaBUTH 3ajauy (U3HKO-XUMHYECKOTO
WCCJICIOBAHUS B XUMUYECKUX CUCTEMaX, BRIOUPATh ONTUMATBHBIC ITyTH U METOBI
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penieHnsi MOAOOHBIX 3a7a4 KaK OSKCIEPUMEHTAIBHBIX, TaK M TEOPETHUYECKHX;
00CYXIIaTh pe3yabTaThl (PU3UKO-XUMUUICCKUX UCCIICIOBAHUN, OPUCHTHPOBATHCS B
COBPEMEHHOM JINTepaType Mo PU3NYECKON XUMHUU, BECTH HAYUYHYIO JUCKYCCHIO 110
BOIpocaM (hU3NYECKON XUMUHU.

JleMoHCTpUpOBaTh CIOCOOHOCTh K TOTOBHOCTb MPOBOAUTH  (DU3UKO-
XUMHUYECKUE PACUETHI C TTOMOIIBIO U3BECTHBIX (DOPMYJ U YPAaBHEHUI, B TOM YHCIIE
C TIOMOIIBI0O KOMIBIOTEPHBIX MPOrpamMM, MNPOBOAUTH CTaHAAPTHBIE (PUIMUKO-
XUMHUYECKUE U3MEPEHHUS], TIOJIb30BATHCS CIIPABOUYHON JTUTEPATYPOM MO (PU3HUECKON
XUMUU.

B xonme wu3yueHus aucuuiiiHbl «DU3MYECKasT XUMHUSD»»  CTYAEHT
npuoOpeTaeT (MiIu 3aKperIsieT) CISAYIONINe KOMIICTCHITHH:

UCIIOJIb3YET OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUYHBIX JUCHUUIUIMH B
npo(ecCHOHaNbHON  ESITEIbHOCTH, NPHUMEHSIET METOJbl MaTeMaTH4YEeCKOro
aHalnM3a W MOJCJIHMPOBAaHUSA, TEOPETHUYECKOr0 M  AKCIEPUMEHTAIBHOIO
uccinenosanus (OK-6);

BJIQJICET OCHOBAMHU TE€OPHH (PyHIAMEHTANbHBIX Pa3/EIOB XUMUU (MpPExIe
BCET0 HEOPraHMYeCKOM, aHAJIUTUYECKOW, OpraHMYecKol, (U3MYECKOH, XUMHUU
BBICOKOMOJICKYJIIPHBIX ~ COCAMHEHUM, XUMHUHM  OHOJIOTMYECKUX  OOBEKTOB,
xumuueckout rexnosaorun) (I1K-2);

CHOCOOEH TMPHUMEHSTh OCHOBHBIE 3aKOHBl XHUMHUU TMpU  OOCYXKICHUH
MOJIYYEHHBIX PE3YJIbTATOB, B TOM YHCJIE C MPUBICYCHHUEM MH(OPMAIMOHHBIX 0a3
nanabix (I1K-3);

BJIaJICET  HABbIKAMM  XHUMHUYECKOIO  JKCIIEPUMEHTa,  OCHOBHBIMU
CUHTETUYECKUMU W aHAJIUTUYECKHMMHU METOJAMH MOJYy4YEHUsI U HCCIEeI0BaHUs
xuMuueckux Beuiects U peakiui (I1K-4);

MIPE/ICTABIIIET OCHOBHBIE XUMHUYECKHUE, (PU3HMUCCKHIE M TEXHUUECKHUE aCTICKTHI
XUMUYECKOTO MPOMBIIUIEHHOTO MPOU3BOJCTBA C YYETOM  CBIPDBEBBIX H
sHepreTudeckux 3arpar (I1K-5);

BJIaZICET HaBbIKAMU pa0OTHI Ha COBPEMEHHOH yueOHO-HAy4YHOU ammaparype
P NPOBEAECHUN XUMHUUeCKuX dkcniepuMeHToB (I1K-6);

BJIaJICET METOJaMU pErucTpanuu U o0O0pabOTKU pPe3ylbTaTOB XUMHUYECKHUX
skcrniepumenToB (11K 8);

IIpumepnas nporpamma aucuuminabl "OUINUYECKASA XUMHUSA"
Monayas 1.
OCHOBBI XUMHUYECKOU TEPMOJNHAMUKU
MakpoCKONMUYECKHE CUCTEMbl U TEPMOJUHAMUYECKUN METOJ UX OMUCAHUS.
Tepmuyeckoe paBHOBECHE CHCTEMBI. TepMOJMHAMHYECKHE TEPEMEHHBIC.
Temneparypa. WHTEHCHBHBIE W OKCTEHCHUBHbIE BeIMYUHBL. OOpaTuMble U
HeoOpaTUMbIe TPOLECChl. YPaBHEHHUS COCTOSIHHS. YPaBHEHHE COCTOSHUS
UJealbHOrO rasza, rasa Ban-nep-Baanbca. TeopemMa 0 COOTBETCTBEHHBIX
COCTOSIHUSIX. BUpuHanbHble ypaBHEHUS! COCTOSIHUS.
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Terutora u paboTsl pazau4Horo pojaa. Pabora pacumpenus sl pa3iIMyHbIX
npoueccoB. [lepBblil 3aKOH TepMOAMHAMUKH. BHYTpeHHssS 3Heprusi. DHTaJIbIUs.
3akoH ['ecca u ero cienctus. CTaHIAPTHBIE COCTOSHUS M CTAHAAPTHBIE TEIIOTHI
XUMH4eckux peakuuid. Teruiora cropanus. TemnoTel oOpa3oBaHusl. 3aBUCUMOCTb
teroBoro  3ddexra peakuuu ot Temneparypel. Dopmyna Kupxrodda.
3aBUCHUMOCTh TEIJIOEMKOCTH OT TEMIIEpaTypbl M pacdeTbl TEIIoBbIX 3((eKTOB
peakuuii. Tabmuupl CTaHIAPTHBIX TEPMOAMHAMUYECKUX BEIMYMH M UX
UCII0JIB30BAaHUE B TEPMOJUHAMUYECKUX pacueTax.

Bropoii 3akoH TEpPMOAMHAMMKM M €ro pasiuyHble (HOPMYIHPOBKH.
OHTponus. YpaBHEHHE BTOPOro Hayala TEPMOAMHAMUKH JUis OOpaTUMBIX U
HeoOpaTtuMbIX mpoueccoB. HekoMmnencupoBannas temiora Kiaysuyca u pabora,
notepsiHHass B HeoOpatumoM rmpouecce. (OOocHOBaHME BTOPOro Hayaia
tepmoauHaMuku. Teopema Kapao - Knaysnyca. Paznuunble mkansl TeMneparyp.

OHTponus Kak QyHKIUS COCTOSAHUA. VI3MeHeHne SHTPONUH MPH pa3InuHbIX
npoueccax. M3meHeHne >HTpONHMM M30JMPOBAHHBIX ITPOLIECCOB W HAIPaBJICHUE
mporecca.

Maremarnueckuii annapar TepMoaAnHaMUKA. OyHIaMEHTAIBHOE YPABHEHUE
['u60ca. BHyTpeHHsIs1 sHeprus, Kak oJAHOpojHas (QYyHKUMS 00Obema, SHTPOIHUU U
gyucia Mmojiedd. YpaBHenue ['mO6ca-Jlrorema. TepmMoanHaMUYECKHE MOTCHIHAIBI.
CootHomieHusl MakcBeila M MX MCIOJB30BaHUE JUISl BBIBOJA Pa3IUYHBIX
TEPMOJIMHAMUYECKHX COOTHOIICHUW. YpaBHeHnne [ub6ca — ['enbmrosnbia.
CBolicTBa TEPMOJMHAMHMYECKMX MMOTEHUHMANOB. Pa3nmuuHble QopMbl 3anucu
YCJIOBUM TEPMOAMHAMUYECKOTO paBHOBecUs. Kpurepuili camMonmpou3BOIBLHOIO
IIPOTEKAHMS IIPOLIECCOB.

CBsi3p MEXJy KAJIOPHYECKUMH W TEPMOJWHAMHYECKHUMHU IE€PEMEHHBIMH.
Metoapl BBIUKCICHHS SHTPOIWH, BHYTPEHHEW SHEPrUHU, JHTAIBIWU, SHEPTUU
I'enbmroneiia u suepruu ['ub6ca.

Xumuyeckuil noreHuuan. CTaHaapTHeIN XUMUYeckuil noteHuanr. Cnocoosl
BBIYMCJIEHUSI M3MEHEHUN XMMHUYECKOro NOTeHIMana . XUMHUYECKHI MOTEHLIHAI
UJCAIBHOIO W HEUACAIBHOIO ra3oB. Meron JierydyecTd. PasinuHble MeETOABI
BBIYMCIICHUS JIETYYECTH U3 ONBITHBIX TaHHBIX.

PACTBOPBI, ®A30BbIE PABHOBECHUA

PacTBopbl paznuuHbIX KiaccoB. Paznuunble crocoObl BBIPaKEHUSI COCTaBa
pactBopa. CMecu wHIealbHBIX ra3oB. Te€pMOJMHAMHMYECKHE CBOMCTBA Ta30BbIX
cMmecedl. MneanbHble pacTBOPBI B Pa3iUYHBIX arperaTHbIX COCTOSHUSX W oOlee
YCJIIOBHUE UAECATBHOCTH PACTBOPOB.

JlaBneHre HaCBIIIEHHOTO Iapa XUIKUX pacTBOPOB. 3akoH Payns m 3akoH
I'enpu. HMpeanpHble W HEWACAIbHBIE pPACTBOPbl. XHMHUYECKUN MOTEHLMAI
KOMIIOHEHTa B pacTtBope. Meros aktuBHOCTER. K03 hUIMEHTh aKTUBHOCTH U UX
ONPENEIICHHUE 110 NapUUaJIbHbIM JaBJIECHUAM KOMIIOHEHT. CTaHIAapTHBIE COCTOSIHUSA
IIPU ONPENEIICHNN XMMHUYECKHX IMOTECHIMAIOB KOMIIOHEHT B JKMJIKHUX U TBEPIBIX
pactBopax. CHMMeTprUYHas 1 HECUMMETPUYHAsL CHCTEMBI OTCUETA.



Tepmonunamuyeckas kiaccupukaius pacTBOpoB. OyHKIMS CMELICHUS s
UJCaTbHBIX U HEHUJCANbHBIX pacTBOpoB. lIpenenbHO pa30aBlieHHBIE PaCTBOPHI,
aTepMalibHbIE, PEryJsipHbIC, PACTBOPbI MU MX CBOWCTBA. I[lapimanbHble MOJIBHBIC
BEJIMYMHBI W WX ONPENIENICHUE W3 ONBITHBIX JAaHHBIX JJIsI OUHAPHBIX CHUCTEM.
O6o00menHoe ypaBuenue ['ud0oca - Jlrorema.

['ereporennnbie cuctemsbl. [lonsiTue ¢daszpl, KOMIOHEHTa, CTEIIEHU CBOOO/IBI.
BriBog ycnoBus (azoBoro paBHOBecus. BbiBox  ycioBHS  MEMOpPAaHHOIO
paBHoBecwus. [IpaBwmiio ¢a3 ['m606ca u ero BHIBOSIL.

@a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaX. YpaBHEHUE
Knanefipona - Krnaysuyca u ero mnpuMeHEHHWE K pPa3iIudHbIM (Ha30BbIM
paBHOBecusM. JluarpamMmbl COCTOSIHHSI BOJBI, cepbl, ¢ocdopa u yriepoja.
®da3oBbIe nIepexoapl neporo poaa. Mazoseie nepexoaspl BTOPOro poaa.

@da30BbIC PAaBHOBECHS B JBYXKOMIIOHEHTHBIX cHUcTeMax. KoJuratuBHbIE
CBOMCTBA pacTBOpPOB. M3MeHeHHe TeMnepaTypbl 3aTBEPACBAHUS PA3IUUYHBIX
pactBopoB. Kpuockonuueckuii Mmeron. YpaBuenue Illpenepa. Ocmoc kak mpumep
MeMOpaHHOro paBHOBecHs. YpaBHenus Baut-I'odda, ero tepmoamHamumyeckuit
BBIBOJT M 00JacTh TNpPUMEHMMOCTH. PaBHOBecue KHUAKOCTH - Tap B
JTBYXKOMIIOHEHTHBIX CHCTEMax. PaBHOBECHBIE COCTaBbl Tapa M KUIKOCTH.
Paznuunbie Bugel  ¢aszoBbix auarpamm: p-x (T=const), T-x (p=const).
TepmonuHamuueckuii BbIBOJ 3akoHOB [mb6ca - KownoBamoBa. Paznencnue
BEILIECTB MYTEM NEPETOHKU. A3E0TPONHBIE CMECU U UX CBOKCTBA.

JluarpamMmbl COCTOSIHUSA (TUIABKOCTH) JABYXKOMIIOHEHTHBIX CHUCTEM W HX
aHaJIM3 Ha OCHOBE TpaBuia (a3. PaccianBanue B JByXKOMIIOHEHTHBIX CHCTEMaX.

TpexxkomroneHnTHbie cucteMbl. Tpeyroiasauk ['udoca.

XUMHNYECKUE 1 AACOPBIIMOHHBIE PABHOBECH A

BpiBO# ycClIOBUS XMMHYECKOTO pPaBHOBECHs. XUMHUUYECKas MEPEMEHHAS.
Nzorepma Bant-I'odda. M3menenne sneprum ['mG6ca u sHeprum ['empmrombiia
IpU XUMHUYECKOM peakuuu. XHUMHYECKOE CpPOJCTBO. 3aKOH JEUCTBUS Macc.
CranpmaptHas sHeprusi ['mb0ca xumudeckod peakuuu. KoHcTaHTa paBHOBECHS.
PaznuuHble BUIbI KOHCTAHT PABHOBECHS U CBSI3b MEK1y HUMU.

XUMHYECKHE pPaBHOBECHS B pacTBopax. KOHCTaHTBI paBHOBECUS NpPHU
pa3NIMYHOM BBIOOpPE CTaHAAPTHBIX COCTOSIHUM JUISI YYAaCTHUKOB  pEAKIIUH.
XUMHUYECKOE paBHOBECHE B pa30aBICHHOM pacTBope. BiusHue wWHEPTHOrO
pacTBOPHUTEIIA.

3aBUCUMOCTh KOHCTAHT paBHOBECHUS OT TEMIEPATypbl M JIaBJICHUS.
VYpaBHeHUE N300aphl peakiuu U ero TepMOJAMHAMUYECKUH BhIBOI. McTionb30oBaHme
Pa3NUYHBIX NPUOTMKEHUN IS TEIUIOEMKOCTEM pEareHToB IMPU  pacyeTax
XUMUYECKUX PABHOBECUMH TMpH pPa3IWyHbIX TeMmieparypax. IIpuBeneHHbie
TEPMOJIMHAMHUYECKHE TTOTEHIMAIbl. COBPEMEHHBIE METOJIBI PACUETa PABHOBECHBIX
COCTaBOB.

Tperunt 3axkoH TepmoanHamuku. [loctymar Hepuera. [Toctynar [1nanka.
PacueTsl aOCOIFOTHON SHTPONUU XUMUYECKUX COECTUHEHUN.
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Asnenus ancopobumnu. Ancopdent. Ancop6ar. CTpyKTypa MOBEPXHOCTH U
MIOPUCTOCTH azcopOeHTa. Buaer afCcopOLIUH. Jloxanu3zoBaHHast 51
JeNoKain30BaHHas  ajgcopOuus. MOHOMOJEKyJsipHas W TOJUMOJIEKYJIpHas
ancopOuus. Onpenenenue aacopOuuu mo I'm66cy. AncopOuusi U3 pacTBOPOB U
razoBoil (pasel. M3oTrepmbl 1 n300apsl ancopOuuu. YpaBHeHue JleHrmiopa, ero
TEPMOANHAMUYECKUN BBIBOJ M YCIOBHS IPUMEHUMOCTH. YpaBHEHHE ['eHpH.
KoHcranTa afgcopOIIMOHHOTO paBHOBECHS.

[TonumonexkynsipHast afcopOIus, ee NPUONMKEHHOE OMUCAHWE METOJO0M
bpynayspa - Ometa - Temnepa (bOT). BeiBoa ypaBuenus BOT. Ucnons3oBanue
ypaBHeHust BOT s onpeenennsi TOBEpXHOCTH aICOPOSHTOB.

Monyas 2
BJIEMEHTbBI CTATUCTUYECKOM TEPMOJIMHAMUMKH

MexaHn4ecKoe OIMCAHUE MOJIEKYJSIpHOW cuctemsbl. PaszoBele G - U p-
npocrpancTBa. @DyHkuma pacnpepenenus MakeBeista - bonenmana.  Ee
WCIIOJIb30BAHUE 11 BBIYMCIICHHS CPEIHMX CKOPOCTEM M SHEPruil MOJEKYJ B
UJICATbHBIX ra3ax.

CrarucTuyeckue CpeaHuEe 3HAYEHUs MaKpPOCKONMYECKHX BEIWYUH. MeTon
sueek bonbimana. AncamOmu ['n66ca. OCHOBHBIE MOCTYJaThl CTATUCTUYECKOU
TepMouHaMUKU. [LMOTHOCTH BeposiTHOCTH ((QYHKIMS pacmpenesieHus) U ee
cBolicTBa. MUKpOoKaHOHMYECKUM aHcamOJib. KaHoHUueckuit ancamOIIb.

OyHKIUS pacnpefesnieHdss B KaHOHMYecKoM aHcamOie. Cymma 10
COCTOSIHUSIM KaK CTaTUCTHYEcKasi xapaktepuctuueckas GyHkmus. CTaTucTUYecKue
BBIPDAKEHUS JUII OCHOBHBIX TEPMOAMHAMUYECKUX (YHKIMA - BHYTPEHHEU
OHEPTUHU, SHTPONHH, HHepruu ['empmromnbiia, sHeprun ['mM60Oca, TEMIIOEMKOCTH U
XUMHYECKOTO ITOTECHIIMANA.

MonekynspHas cyMma IO COCTOSHHMSIM M CyMMa II0 COCTOSHMAM
MaKpocKonu4eckon cucrteMbl. [locrymarenpHas cymMma 10 COCTOSHHSM.
CocraBnsromue  3HTPONUM, BHYTPEHHEH  DBHEPrUMM U TEIUIOEMKOCTH,
00yCIIOBJIEHHbIE TOCTyNaTENbHBIM JBUKeHHEeM. PopMmyia 3akypa - TeTpoze.

BpamarenpHas cymMMa 1O COCTOSIHAAM Ui JKECTKOIO — poTaropa.
CocraBisiromue I8 BHYTPEHHEM  DHEPIUM, TEIUIOEMKOCTH, OJHTPOIUH,
OOyCJIOBJIEHHBbIE BpaIllaTeIbHBIM JBIKeHHEM. OpTo- M MapaBOJOpPOA U HUX
TEpPMOJAMHAMHUYECKUE CBOMCTBAa. BHyTpeHHee BpalleHUE M 3aTOPMOKEHHOE
BpalICHUE.

KonebarenpHas cymma 1o COCTOSTHUSIM JJISI TAPMOHMYECKOTO OCIUJUIATOPA.
CocraBisitoniue  BHYTPEHHEW  JHEPruM,  TEIJIOEMKOCTH W SHTPOIUH,
0OyCJIOBIIEHHbIE ~ KOJIEOATEIbHBIM JIBIDKEHHUEM. OJEKTPOHHBIE CYMMBI 10
COCTOSIHUSIM. PacyeT KOHCTaHT PaBHOBECHS XMMUUYECKUX PEAKLHil B HICAIbHBIX
razax METOJOM CTaTUCTUYECKOU TEPMOJNHAMUKH.

MexmonekysapHble B3auMoOJeucTBUs. (CTaTUCTHYECKAs TEPMOJIMHAMHUKA
peanpHbIX cucteM. KoHGUTrypalMoHHBIA HHTErpan Uil peajlbHOro raza. Meron
Ypcemna-Maitepa. CTaTUCTHUECKOE paCCMOTPEHHE BUPUATIBHOTO YPABHEHHS.
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Meton sA4YeeK B CTAaTHCTUYECKOM TEPMOAWHAMHUKE XKHUAKOCTEH. Pacuer
SHTPOIIMM CMEUIEHHWS B paMKax pPEMIETOYHOM MOJEIW pacTtBopa. Teopun
TEIIOEMKOCTH DitHITeliHa 1 [{ebast.

ToueuHbIe nedeKThI KPUCTAJUTMYECKUX PELIETOK. Bakancumu.
Mexnoy3enbHble 4acTUllbl. PaBHOBECHBICE M HEPaBHOBECHBIC JE(PEKTHI PEIICTOK.
Metoa HamOOJBIIEr0 CJIaraéMoro MpY BBIYUCICHUU CYMMBI MO COCTOSHUSIM JIJIst
KPUCTAJIJIOB C Pa3IMUHBIMU BUJAMU TOYEYHBIX JedekToB. HecTtexmomeTpuueckue
COCJIMHEHUS U UX TEPMOJNHAMUYECKOE OMMCAHHUE.

Monyas 3
XUMHMNYECKAA KUHETHUKA

XHAMHUYECKass KMHETHKA - HAYKa O CKOPOCTAX M MEXaHU3MaX XMMHUYECKHX
peakuui. HecooTBeTCTBHME MEXaHM3MOB pEAaKUUMd U HMX CTEXHOMETPUYECKHUX
ypaBHeHu. MexanusMm pasnoxenusa N,O, N,Os, cuareza HBr u HI.

OCHOBHBIC TIOHSTHS XUMHYECKOW KHHETUKHU. OmnpeneneHue CKOpPOCTH
peakuuu. KuHeTtnyeckuil 3aKOH JIEWCTBHS Macc M 00JacTh €ro MPUMEHUMOCTH.
[Topsnok peakiuu. Kunetmueckue kpuBble. Peakuyu nepeMEeHHOro mnopsiika U
M3MEHEHHE MOps/IKa B XOJ€ peaklMH Ha npuMmepe peakuuu oOpazoBanust HBr.
MonekynsipHOCTh  37eMEHTapHbIX peakuui. Ilpsmas u oOpaTHass 3ajmauu
XUMUYECKOU KUHETHUKU.

HeoOpatumble peakiuu HyJEBOro, MEPBOIO U BTOPOrO  IOPSIIKOB.
ABrokatanu3. HeoOpatumble peakuun nopsaaka n. OmnpeneneHue KOHCTaHT
CKOPOCTH M3 OIIBITHBIX JAaHHBIX. METOabl ONpeaenaeHus MopsaIKa peakiu U BUJa
KMHETUYECKOI0 YpaBHEHUA. BpeMs noirylipeBpaleHus U CpeiHee BPEMS KU3HHU.

Crnoxsble peakiuu. [IpuHIMII HE3aBUCHUMOCTU MPOTEKAHMS IEMEHTAPHBIX
craauii. Meroasl COCTaBIEHUS] KMHETUYECKHX ypaBHEHUU. OOpaTMMble peakiuuu
nepBoro nopsaka. OnpeneneHue dJEMEHTAPHBIX KOHCTAHT U3 OIBITHBIX JAaHHBIX.
[Tapamnensuble peakuuu. IlocimenoBarenbHbIE peaknMM Ha IIPpUMEpE  JIBYX
HEOOpaTUMBIX PEaKIMi MEepBOTo MOPsAKa.

Kunernueckuil aHaiu3 MpOIECCOB, MPOTEKAIOLIMX uepe3 00pa3oBaHHE
IIPOMEXKYTOYHBIX NpOAYKTOB. [IpuHuMN KBazucTauMOHApHOCTUM bonaeHmTerHa U
obmacte ero npuMeHUMocTH. KBa3upaBHOBecue. YpaBHeHue Muxasnuca -
MenTaH. OnpeneneHue KHHETHYECKUX ITOCTOSIHHBIX ATOTO YPAaBHEHHUS U3 OIBITHBIX
naHHbIX. KMHETHKa KaTaJIuTUYeCKUX peakluil ¢ KOHKYPEHTHBIM HHTHOUPOBAHUEM.

Ilennsle  peakuum. OnemMeHTapHble  MPOLECChl  BO3HUKHOBEHMS,
MIPOJIOJKEHUS, Pa3BETBICHUs M oOphIBa 1iener. JmuHa nenu. Pazmuyunbie MeTOaBI
pacuera CKOPOCTM HEPa3BETBICHHBIX LENHBIX peakuuu. [Ipumenenne merona
CTAllMOHAPHOCTU I COCTABJICHUS KMHETUYECKUX YPAaBHEHUN HEPA3BETBIICHHBIX
LENHBIX peakUuidi Ha MpuMepe TEMHOBOro oopaszoBanus HBr.

Pa3BeTBneHHple  LenHble — peakuuu.  KuHeTmyeckue  0COOEHHOCTH
pPa3BETBICHHBIX LENHBIX peakuuil. lIpenenbHble sBIeHUA B Pa3BETBICHHBIX
LEMHBIX pEeaKuusX Ha IPUMEPE pPeakUuu OKucieHus Boaopoxa. I[lomyoctpos
BocriaMeHeHus. [lepron nHAyKIMU. 3aBUCUMOCTb CKOPOCTH PEAKIIMM HA HUKHEM
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IpeAese BOCINIAMEHEHUS OT JUWaMeTpa COCyla W HPUPOIbI €ro IOBEPXHOCTH.
[IpumeHeHne MeToAa KBAa3UCTALMOHAPHBIX KOHUEHTpAUWMWA Uil  ONHUCAHUA
MpEICIbHBIX SBJICHUM B OKPECTHOCTSIX IMEPBOTO W BTOPOrO MPENEIIOB
BOCIUIAMEHEHUS

Peakiiuu B moToke. PeakTopbl WI€ambHOTO BBITECHEHUS W HJICAIBHOTO
cmemieHud. OnpeneneHne KMHETUYECKUX IMOCTOSHHBIX IS Pa3iIMYHbIX peakUuui
MIEPBOrO MOpPsJIKA B PEAKTOPaxX UACAIbHOIO CMELIEHUS U BBITECHEHUS.

Konebarensubie peakuuu. Cxema Jlortka-Bombreppa. da3oBblii MOPTPET.
YCTOHYnMBOCTh  CTAlIMOHAPHOTO cocTosiHus. Touku Oudypkamuu.  Peakius
benoycosa - )KaboTuHckoro.

3aBUCUMOCTh KOHCTAHThI CKOPOCTU XMMHUYECKOW PEAKIIMU OT TEMIIEPATYPhI.
VYpaBuenune Appennyca. OnbITHas SHEPTUs AKTUBALIUH.

[ToBepxHocTs  moreHuuanbHOM  3Heprum  (I1I19). [ToBepxHOCTH
NOTEHUUAJIIBHOW JHEPrUM JUIsl B3aUMOJICHCTBHS TpeX aToMoB Boxoponaa. Ilyte
pexkuuu. Ilepexomnoe cocrosHue. [loHATHE O COBPEMEHHBIX METOJAX pacyera
[TID.

MeTton nepexoTHOro COCTOSIHUS (aKTUBMPOBAHHOTO KoMiuiekca). CBoiicTBa
AKTUBHUPOBAHHOTO KOMIUIEKcAa. CTaTUCTHYECKHII pacuyeT KOHCTAaHTBhI CKOPOCTH.
OCHOBHBIE JIOMYIIEHUS] TEOPUU AKTUBUPOBAHHOTO KOMIUIEKCA MU 00JIACTH €ro
NPUMEHUMOCTH. TpaHCMUCCUOHHBIA KOIDPUITUEHT.

TepmMonHaMUYECKUII aCHEKT TEOPUM AKTUBUPOBAHHOTO  KOMIUIEKCA.
OHTponus akTuBauuh. COOTHOIIEHUS MEXIY OINBITHOM W HCTUHHOM SHepruei
aKTHBALIUH.

Teopusi coymapennii B XuMU4YeCcKol KHHETHKE. Ee mpulmmkenHas u 0ojee
ctporas ¢popmynupoka. Gopmyna Tpaytia - JIstorca. CTepuueckuii MHOXKUTENb.

MOHOMOJIEKYISIpHBIE peakuuu. Teopus aKTUBUPOBAHHOTO KOMILIEKCAa B
NPUMEHEHUH K MOHOMOJEKYISIpHBIM peakiusMm. OO0nactb NPUMEHUMOCTH
MOJIYYEHHBIX COOTHOIICHUI. OObsicHeHHE "MOBBIMICHHBIX" W "3aHWKEHHBIX"
3HQYEHUW IMPEIdKCIIOHCHIMAIBHOTO MHOXHUTEN. Teopus cOoynapeHuil B
MPUMEHEHUM K MOHOMOJEKYJSIpHbIM peakuusiM. Cxema JluHaemana u ee
COINOCTABJIEHUE C ONBITHBIMM JaHHBIMHU. [IpUYMHBI HETOYHOCTH CXEMBI
JIunnemana. Ilonpasku ['mumensByna u Kaccensd. [lonsitue o reopun PPKM.

bumonexkynspasle peakuuu. Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA B
OPUMEHEHUU K OUMOJIEKYJSIPHBIM peakuusM pazIuyHoro tuma. Teopus
COyJapeHHii B TMPUMEHEHUH K OWMOJICKYNSApHBIM peakiusM. CorocTaBieHue
pE3yIbTAaTOB TEOPUHU COYAAPEHUI U TEOPUHN aKTUBUPOBAHHOTO KoMIUIeKca. OleHKa
CTEPUUYECKOTIO0 MHOXKHUTEIIS TEOPUU AaKTUBHBIX COYIapECHUM.

Tpumonekyisipaple peakuuu. I[IpuMeHeHue Teopuu aKTUBUPOBAHHOIO
KOMIUIEKCA JIJI1 ONMMCAHUS TPUMOJIEKYJISIPHBIX PEAKUUUA C YY4aCTHEM OKHCH a30Ta.
Teopus coymapeHMd B TNPUMEHEHUH K TPUMOJEKYJSIPHBIM  PEAKLUAM.
ComnocraBieHue pe3yabTaToB 00€UX TEOPHIA.

Peakuuu B pactBopax. "Knerounsiit sddexr". YpaBuenue bpencrena-
beeppyma. YpaBHeHue CMOITyXOBCKOTO.
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DOTOXUMHUYECKUE PEAKIUHA. DJIEMEHTapHbIE (HDOTOXUMHUYECKHE TMPOIECCHI.
[Tpunuun ®panka-Kongona. @oToOXMMUYECKHE AKTUBHBIE YACTUIIbl. JKCUMEPHI,
OKCUIUIEKCHI W UX CBOMCTBA. M3MeHeHHEe (U3MYECKUX M XUMHUYECKUX CBOMNCTB
MOJIEKYJ TIpU  JJIGKTPOHHOM  BO30yxaeHuu. KBaHTOBBIM BBIXOJ. 3aKoH
bOoTOXMMUYECKOM  AKBUBAJIGHTHOCTH  OMHINTelHa. 3akoH JlamOepra-bepa.
OrnpeneneHrne KUHETUYECKUX TOCTOSHHBIX (DOTOXMMHYECKUX PEaKlUidl METOJ0M
CTallMOHapHbIX KoHUeHTpauuii. Cxema llltepua-donmepa.

KATAJIN3

Onpenenenue katanuza. OOmme NpUHIUIB Katanu3a. Ponp katanusza B
xuMud. OCHOBHBIE MPOMBIIUICHHBIE KaTaJUTUYECKUE Tmpoiecchl. [Ipumepsl
MEXaHU3MOB KaTaJUTUYECKUX IPOLIECCOB.

I'omorennsiii katanu3. KucnorHo-ocHoBHOW Katanmm3. Kiaccudukarus
pEaKuuii KUCIOTHO-OCHOBHOTrO TuIa. KHHETHKa ¢ MEXaHU3M  PEaAKLIHM
crenupuUeckoro KUCJIOTHOro Kartain3a. DyHKIUU KUCIOTHOCTH ['amMmera u ux
WCIOJIb30BAHUE JUISI  BBIYHCIICHUS CKOPOCTH PEAKUMH W  KUHETHYECKUX
NnocTOAHHbIX. CyrnepKucinoTel. TBepible KUCTOTHI KaK KaTanu3aTopbl. Kunetuka u
MEXaHU3M pPEaKIUi 00IIero KUCIOTHOTO KaTaiausa. YpaBHeHue bpeHcTtena u ero
WCIOJIb30BAHUE B KUHETHKE KaTanuThuueckux peakuuil. KoppensiuuonHbie
YpPaBHEHHMS U1l SHEPTUi aKTUBAlMUA M TEIUIOT peakiui. YpaBHeHue CeMeHOBa B
KUHETUKE pauKaIbHbIX peakuuil. Crerudpudyeckuidl 1 o0muii OCHOBHOM KaTalu3.

I'ereporennbiii  katanu3.  OmnpeneneHue  CKOPOCTH — TE€TEPOTrE€HHOMU
KaTaJIUTAYECKOM  peakuuu. PasznuuHble  peXuMmbl  MPOTEKAaHUS  PEaKUuu
(KMHEeTHYeCKass W BHENIHSS KUHETWYecKas o0nacTv; o00JacTh BHENIHEH U
BHyTpeHHeW nuddys3un). Kunernka JIsHrmiopa-XuHInenbByna i peakiud Ha
OJTHOPOJITHOM TMOBEpXHOCTH KaTanuzaTopa. OCOOEHHOCTH KWUHETHKA W 3alllCU
KOHCTAHThI PABHOBECHS B aJICOPOIIMOHHOM cioe. HeoqHopoIHOCTh MOBEPXHOCTH
KaTaJau3aToOpOB. Kunetnka  reTeporeHHO-KATAIMTHYECKUX  PEakuui  C
nudPy3uoHHBIMU OTpaHrueHUSIMU. BHemHsst nuddy3ust (MeTo1 paBHOAOCTYITHOM
noBepxHocTH). KuHeTWka  KaTalUTUYECKUX  peakiuid  BO  BHYTpPEHHEH
muddy3rnonHoi obnactu. Perienne KuHeTHYecKoM 3aaaun 3eibAoBuua-Tumie as
HeoOpatumoil peakuuu nieporo mnopsiaka. ®aktop Tune u auddys3uonHoe
TOPMOKEHUE. DHEPrusi aKTUBALIMM KAaTaJUTUYECKOW pEeaKUUMy B KUHETUYECKOU U
BHyTpeHHeH 1uddy3rnoHHOM 001acTH.

Mertannbl Kak Katanu3atopsl. Teopus mynbtuiuieToB bananauna. [Ipunnun
r€OMETPUYECKOTO M DHEPreTUYECKOro cooTBeTcTBHs. (0macTh MpPUMEHEHUS
TEOpUH  MYJIbTUILICTOB. HaHecenHble kaTanu3aTopbl. Teopust aKTHBHBIX
ancamOueit Kobosena.

Monyas 4
PABHOBECHBIE U HEPABHOBECHGIE SAABJIEHUA B PACTBOPAX
OJIEKTPOJIUTOB.

PazBuTtne nmpencraBieHMM O  CTPOCHUM  PACTBOPOB  BIIEKTPOJIMTOB
(T. I'potryc, M. ®dapaneii, C. Appennyc, N.A. KabiykoB). OCHOBHBIE MOJOXKEHUS
teopun Appenuyca. Hemocratku 3toil Teopur. COOTHOLIEHUE MEXIY DHEPTUEH
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KPHUCTAJUIMYECKON PEIICTKA M 3HEPTUEN COJIbBATAIMA MOHOB B PaMKax MOJEIIH
bopHa. MOH-nunonpHOE B3aMMOJEHCTBUE KAK OCHOBHOE YCJIOBHE YCTOMYMBOCTHU
pacTBOPOB  DJIEKTPOJIUTOB. TepMOAMHAMMYECKOE  OMUCAHME HOH-UOHHOTO
B3aumoencTBus. [loHsATUS cpenHeld aKTUBHOCTH M CpeAHero ko3(duuueHra
AKTUBHOCTH; X CBSI3b C aKTUBHOCTHIO M KOIP(HUIIMEHTOM aKTUBHOCTH OTACIIBHBIX
noHoB. OcHoBHbIe fomymieHus teopun [ebas - ['tokkens. [loreHnuwan noHHOU
atMocepbl. YpaBHeHus Uil KO3PQUIIMEHTa aKTUBHOCTU B TIEPBOM, BTOPOM U
TpeTbeM npudmmkeHun teopuu Jledas - ['tokkens. CoBpeMeHHbIE TPE/ICTaBICHUS
O pacTBOpax IEKTPOJIUTOB.

HepaBHoBecHbIe siBIIeHUS B pacTBopax 3ieKTponauToB. [loToku nuddysun u
murpanun. ®Popmyna Hepacra - DitHmreiina. Auddy3uoHHBIH TOTEHIHAIL
VY enbHas U SKBUBAJICHTHAsS 3JIEKTPONPOBOAHOCTh. HHcCa nepeHoca U METOIbl UX
onpeaenenus. [logBuxHocTn MOHOB M 3ak0H Konppayma. Ousndeckre OCHOBBI
teopun Jlebas - ['tokkens - On3arepa; 31eKTpoPOPETUUECKUN U PETAKCAUOHHBIN
s dextor; 3ddexTs Buna u [{ebas - @anpkeHrareHa. 3aBUCHMOCTD TTOABMKHOCTH
MOHOB OT WX TMPHUPOABI, OT MNPUPOJbl PACTBOPUTEIIS, OT TEMIIEPATYPhl H
KOHIIEHTPAIIMM PacTBOpa. MeXaHu3M 3JIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
KHUCJIOT U LIEJI0YEH.

TEPMOJMHAMUKA DJIEKTPOXMUMUYECKHWX IEITEMN.

VYcaoBUS 3JEKTPOXMMUYECKOTO PaBHOBECHSI HA TpaHUlAxX pasnena a3 u B
anexktpoxumudecko 1enu. Cesazp DJIC co cBoOomHoi »Heprueit ['mbOca.
VYpaBuenus Hepucta wu [ubbca - Tenmpmrompiia 1t paBHOBECHOU
AIEKTPOXUMHUYECKON 1enu [IOHATHS MOBEPXHOCTHOTO, BHEIIHETO U BHYTPEHHETO
ITOTEHIIMAJIOB; Pa3HOCTH NOTEHUHANOB [ anbBanu u BoubTa.

[Tonarne anekTpomHoro moTeHIMana. Kiaccudukamus dSIEeKTpOIoB U
NEKTpOXUMHUYEKUX 1eneil. OnpeneneHue KodPEGUIMEHTOB aKTUBHOCTU U YHCEI
nepeHoca Ha ocHoBe u3mepenun J/1C.

CTPOEHME 3APAKEHHBIX TPAHUILL PA3JIEJIA.

JIBOVMHOM DJIEKTPUYECKUN CIIOM M €r0 pPOJIb B KUHETUKE JJIEKTPOJIHBIX
MPOLIECCOB. DIIEKTPOKANUIIISIPHBIC SABJICHUS; OCHOBHOE YpaBHEHHUE
BIIEKTPOKANTUIIAPHOCTH; ypaBHEHUE JlunmmMana. Emkocth JIIBOMHOT'O
AIIEKTPUYECKOrO CJIOSA; MPUYMHBI €€ 3aBUCUMOCTH OT MOTEHIMana 3JIEKTPOJa.
AJCOpOIMOHHBIN METOJI U3y4YEeHHsI JBOMHOTO AJIEKTPUUECKOro ciod. MojenbHbie
MPEICTABJIEHUS O CTPYKType NBOMHOro ciosi. Teopusa I'yu - Hanmena - I'pama;
CXOJICTBO M Da3jIM4Ms ITOW Teopuu ¢ Teopueil noHHoi armochepwsr [ebas -
['rokkens.

OJIEKTPOXMMHNYECKAA KUHETUKA

[I;IoTHOCTB TOKA Kak Mepa CKOPOCTH JIEKTPOJHOIO IIpoLecca; MOJIApU3aus
anekTponoB. Craguu 3NEKTPOJHOrO Tmpouecca. MexaHu3Mbl MacCONEpeHoca:
muddy3us, Murpanus U KOHBEKUHA. TpU OCHOBHBIX ypaBHEHUs IU(DPy3HOHHOU
KUHETUKM M OOIIMA MOJIXOJ K PEHICHUI0 €€ 3aJay. 3aBUCUMOCTh TOKa OT
MOTEHIIMANIa B YCJIOBUSX MEIJICHHOW cTalMoHapHOW 1uddy3un K IIOCKOMY
anektpony. Ilomsporpadusi. YpaBHeHue mJis TOKa B TEOPUM 3aMEIJICHHOIO
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pa3psiia; TOK 0OMeHa U NepeHanpsHKeHne. 3aBUCUMOCTh CKOPOCTH CTaJAMM pa3psiia
OT CTPOECHMS [JBOWHOTO CJOS Ha MNPUMEPE DIEKTPOBOCCTAHOBICHHUS HOHOB
THIPOKCOHUS M MEPOKCUIUCYIIb(aTa Ha PTYTHOM 3JeKTpoae. OU3NYECKUd CMBICI
DHEPIUM aKTHBALUM B YCIOBHAX 3aMEJICHHOrO paspsaaa. ConpsKeHHbIE peakuun
B DJIEKTPOXMMHUYECKOW TEOPUM KOPpPO3UH. MeTOoapl 3aluThl METAJLIOB OT
KOPpO3UH. XMMHUYECKHE HCTOYHUKHU TOKA; UX BUIbI U OCHOBHBIEC XapaKTECPUCTUKH.

Oo0bem AUCHHUIVIHHBI M PACIPEACJICHUEC TPYIOCMKOCTH 110 BU/I

y4eOHOoi# padoThI

OO61mas TpyI0€MKOCTh JUCITUIIINHBI COCTaBIsAeT 16 3a4eTHBIX eauHMIL (576

aKaJeMUYECKHUX YacOB).

Bua y4e6Hou pa6oTbi Bcero CemecTpsl
4yacos 6 7
O01ast TPyJOEeMKOCTh AUCIUITITNHBI 576 + +
AyJIUTOPHBIE 3aHATHUSA 360 166 194
Jlexnun 128 60 68
CeMuHapsl 64 30 34
JlaGopaTopHbie pabOThI 168 76 92
B TOM YHCJI€ — KypcoBasi paboTa 20 +
CamocrosiTenpHas padbora 216 102 114
[ToaroToBka K CEMUHAPCKUM 3aHATHUSIM U 64 30 34
KOHTPOJIbHBIM paboTam
[ToaroToBka K KOJJIOKBUYMaM 134 60 74
KoHTposb 3HaHMI CTY/IEHTOB (B YHCIIAX)
Bupl mpoMexyTOUHOTO KOHTPOJIS:
KOJJIOKBUYMBI 11 5 6
KoHTposbHbBIE pabOThI 6 3 3
Buapl ©TOroBOro KOHTPOJIS:
3adeTsl 2 1 1
DK3aMEHBI 2 1 1
PaszaeAbl AUCLLUMAUHDBI U BUADI 30HATUMU
Ne Pa3genapl 1MCcHUMIIMHBI Jleknun CeMuHapsbl Jlabopartop-
n/n Hble padoThI
Moayas 1
1 | [epBblrt 3OKOH TEPMOAMHAMMUKM + + +
2 | BTOpOM 30KOH TEPMOAMHOMMUKM + + +
3 | TepMOAMHAOMUMKO PACTBOPOB + + +
4 | Pa30BbIE PABHOBECUS + + +
5 | X¥MMHUYECKOE paBHOBECHE + + +
6 | AncopOHOHHOE paBHOBECHE + - +
MoayJab 2
7 CraTtucTuueckas TepMOINHAMHUKA + + -




NACaAJIbHBIX I'a30B
8 | CTatMCTHMYECKAs TEPMOAMHAMMKA + - -
PECAbHbBIX CUCTEM
MoAyAb3
9 | POPMAABHASN KMHETUKO + + +
10 | Teopum XMMMHECKOMN KMHETUKM + + -
11 | Kataams + n n
Moayas 4
12 | POBHOBECHbIE M HEPOBHOBECHbIE + + +
ABAEHMA B PACTBOPAX
SAEKTPOAMTOB
13 | TepMmoAMHOMMKA + + +
DAEKTPOXMMMYECKMX LLEMNEN.
14 | CtpoeHne 3ApPSXKEHHbIX TPAHMLL + - -
PO3AEAd.
15 | DAeKTpOXMMMYECKAS KMHETUKA. + - +

MpuMepHbIX nNepe4yeHb AQGOPATOPHLIX PABOT U TEM CEMMUHAPCKUX
3aHATUH
AQBOPATOPHbIM NPAKTUKYM  (MOAYAbB 5)

No Ne paznena HanmenoBanue 1a00opatopHbIX paboT

/11 MUCIUAILIINHEBI

. |1 OnpezeneHye YHEPTUU CrOPaHHsI OPTraHUYECKOT0 BEILIECTBA U pacyeT
€ro SHTAJIbIINKN 00pa30BaHUS.

2. |1 OmnpeneneHne SHTAIBIINN PACTBOPEHUS COJIA B BOJE B OTKPBITOM
KaJOpUMETpE.

3. |1 3MepeHne TemI0eMKOCTH METaJIOB U CILJIaBOB.

4 2,3 OnpeneneHne SHTAIBINN UCIIAPEHUS U HOPMAJIBHOM TeMIIEpaTypbl

KHUIIEHUS] MHAMBU1YJIbHBIX XKUAKOCTEH METOJOM TEH3UMETPHH.

5 4 N3ydenue (pa3oBbIX AuarpamMm JBYXKOMIIOHEHTHBIX cucTeM. Da3oBble
JUarpaMMbl JBYXKOMIIOHEHTHBIX IBTEKTUYECKUX CUCTEM.

6 4 N3ydenue (pa30BbIX AUArpaMM JBYXKOMIIOHEHTHBIX CHCTEM.
PaBHOBecHE KUAKOCTh-NAP B IBYXKOMIIOHEHTHOM CHUCTEME.

7 4 I3yuenue a3oBbIX 1UarpaMM TPEXKOMIIOHEHTHBIX CUCTEM C

OTPaHUYEHHON B3aMMHOM pacTBOPUMOCTHIO.

8 5 OnpeneneHne KOHCTAaHT PaBHOBECHS U TEPMOJUHAMHYECKHUX
XapaKTEPUCTUK PEAKIMHA CIEKTPAIIbHBIM METOOM.

9 6 OrnpenerieHre U30TepMbI ICOPOIMHU copOaTa Ha CHIIUKAresie XpoMaro
rpaMueCcKUM METOJIOM.

10 |6 PacueT TerioTel copommm xpomaTorpaud4eCKUM METOIOM.

11 19 ['1apoan3 ClI0KHBIX 3(UPOB B IPUCYTCTBUU KUCIOTHI.

12 |9 I13yueHne KUHETHUECKUX 3aKOHOMEPHOCTEN peakLui HOAUPOBAHUS
AIIETOHA.

13 19 .Knnetnka GoToXuMHUYeCcKOro pacnaia IepeKucH BOAOPoa

14 19,11 KaTtanutuueckoe pas3inokeHue MepeKrucy BOI0OPO1a Ha TIaTUHOBBIX
KaTajau3aTopax.
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15 (9,11 3yueHrne KUHETUKY THAPOIH3a n-HuTpodeHundocdara menouHon
(bocharazoif METOOM CIEKTPOHOTOMETPHH.

16 , /3yueHne KHHETHKH KaTaJUTUYECKOTO PA3JIOKEHHS IEPEKUCH BOJIOPOJIa

17 , l13yueHre KUHETUKU IeTePOreHHOKATAIMTHYECKUX PEaKIUi
MMITYJIbCHBIM I'a30XpOMAaTorpaduyeckiuM MeTOIOM.

18 |12 OnpeneneHne KOHCTaHThl AUCCOIMAIMM OPraHU4YE€CKON KUCIIOTHI.

19 |12 KoHIyKTOMETpUYECKOE TUTPOBAHHUE.

20 |13 X MMUYECKHE IENHU € AIIEKTPOJIaMH IEPBOTO U BTOPOTO poOJa.

21 |13 KoHIIEHTpallMOHHBIE LIENH C JIEKTPOAAMHU BTOPOTO poja.

22 |13 [Tpumenenue meroaa DC st onpeneneHnst TepMOAUHAMUYECKUX
napametpoB ( A H, A G, A S) XUMHUUECKHUX pEeaKIHii.

23 |15 Koppo3us. M3yueHne nponeccoB aHOIHOTO pacTBOPEHHUS U IIacCEBALMU
METAJUIOB JIEKTPOXUMHUECKUMH METOIaMH.

24 |15 ["anbBanuKa. M3yueHune mpoueccoB KaTOAHOIO BBIIEICHUS METAJIOB U

HadaJIbHBIX CTa,I[I/Iﬁ SJICKTPOKPHUCTAIIIIN3alIUN.

TeMbl CeMUHAPCKUX 3QHATUU

No Ne paznena HanMenoBaHue ceMUHApPCKUX 3aHITHIA

/1 | JTUCHIUATUTMHBI

1. |1 I 3ax0oH TepMonMHAMUKU. BHYTpeHHsIs1 SHEPTusi, padoTa pa3IndHbIX
MIPOIECCOB

2. 1 OHTANIBINS, TCINIOEMKOCTh

3. 1 Tepmoxumus. 3akoH ['ecca, ypaBaenue Kupxroda.

4 2 II 3axoH TepMoMHAMHUKW. DHTpONHS. Berancienne abCcoMOTHBIX
SHTPOIIHH.

5 2 dynnameHTabHOE ypaBHeHUe [ mO0ca, TepMoInHaMUIecKre
MOTEHIMANbI (MACAIbHBIC I'a3bl, XUMUUECKHE PEAKIIUU

6 2 dyHnameHTansHoe ypaBHeHue [ m00ca, TepMoguHaMUYeCKHe
NOTEHLMAJbI (pealbHblE I'a3bl, KOHIEHCUPOBAHHOE COCTOSIHUE)

7 3 PactBoprbl. PaBHOBecHe )XHIKOCTh-TIAp B UAC€ATBHBIX U PEATbHBIX
cuctemax. 3akoH Payins

8 3 Kpuockonus u 30yJIHOCKOMHSL.

9 4 [TpaBumno ¢a3. Ypasuenue Kianeitpona-Knaysuyca.
OJHOKOMIIOHEHTHBIE CUCTEMBI.

10 |4 ITpaBuno ¢a3z. Ypasuenue lllpenepa. /[ByXKOMIIOHEHTHBIE CHCTEMBI.

11 |5 XHUMHYECKOE paBHOBECHE. PacdeT BBIXOI0B IPOLYKTOB PEaKIMil B
UCAbHBIX U PEaTbHBIX TA30BBIX CHCTEMAX.

12 |5 N3orepma xumudeckoit peaknun. CtaHnaptHas sHeprus [ nooca.
3aBHUCHUMOCTh KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPHI.

13 |5 CI10HBIE paBHOBECHS

14 |7 Cratuctuueckas tepmoguHamuka CyMMbl IO cocTOsIHUAM. Pacuer ans
H u H, mpu 298.15 u 1000 K

15 |7 Crarucruyeckas repmMouuamuka Pacaer C), S u @, ams Hu H,
rpu 298.15 u 1000 u K.

15 |7 Cratuctuueckas tepmoauHamuka Pacuer K, peakiuii.

16 |9 KuneTtnka HeoOpaTUMBIX peakiuii. MeToAnl onpeacaeHus MOPSIIKOB
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peaKImil.

17 19 Kunernka oOpaTUMBIX M apaJICJIbHBIX PEaKIii

18 |9 Kunetnka nocnenoBarenbHbIX peakinii. MeTo cTaloHapHbIX
KOHLIeHTpauui bonennireiina.

19 |9 TemnepatypHasi 3aBUCUMOCTb CKOPOCTEN XUMUUECKUX PEAKIIUH.
YpaBHeHune Appenuyca.

20 110 Teopust CTONKHOBEHUH. bUMOIIEKYIIsIpHBIE peaKLUU

21 |10 Teopust cronkHOBeHNH. MOHOMOJIEKYJISIPHBIE PEAKITUH

22 110 Teopusi akTHBUPOBAHHOTO KoMIuiekca. CTaTUCTUUECKUN aCIeKT.

23 | 10 Teopust aKTUBUPOBAHHOTO KOMILJIEKcA. TepMOAMHAMUYECKUI aCIIEKT.

24 110 KuHeTnka 1nenHpIx peakiuii (TeoOpeTHuecKuil CEMUHap).

25 |11 Kunernka epMEeHTaTUBHBIX KaTAIMTHUYECKUX PEAKIIUH.

26 |12 KoadbuimeHTsl akTHBHOCTH CUJIHLHBIX M CIA0bIX AJIEKTPOJIUTOB.

27 |12 VY aenbHast 1 5KBUBAJIICHTHAS SJIEKTPOIPOBOTHOCTH CHIIBHBIX M CIa0BIX
AJIEKTPOIUTOB. Yuciia nepeHoca HOHOB.

28 |13 OJIC. Pacuetr 3/1C XUMUYECKUX LIENEN C AIEKTPOJAMH PA3TUIHOTO
TUIA.

29 |13 Pacuetr 3/]C KOHIIEHTPAIIMOHHBIX LIETIEH.

30 |13 TepmonrHaMuKa ralbBAaHUYECKOTO AJieMeHTa. Pacuer sHTanbmuu,
SHTPONUU U FHeprun I'n60ca peaxkium.

IIpoMexyTOYHBIM KOHTPOJIb 3HAHMH CTYJCHTOB (COAEp:KaHHE KOJIOK-
BHYMOB)
HlecToit cemecTp

1. IlepBbIii 3aKOH TEPMOAMHAMUKH

[IpenMer u MeTOJN TEPMOJAMHAMUKH. TepMoAMHAMHUUYECKass CHUCTEeMa,
KOHTpOJIbHAs TIOBEPXHOCTh, cpefa. TepMoauHaMHYECKHe TIePpEMEHHbIE M HX
kinaccudukanuu  (BHyTpEHHHE, BHEIIHHWE, WHTCHCUBHBIE, OKCTEHCHBHBIC,
00001TIeHHbIE CHJIBI U 000O0IIEHHBIE KOOPAWHATH U T. 11.). TepMoauHaMuYecKue
MIPOIECCHI (oOpatumele, HEOOpaTHMBIE, CaMOIIPOU3BOJIbHBIE,
HEcaMoNpou3BoJibHbIE). Termnora u padora. DyHKUUHA COCTOSIHUS U (PYHKIIMOHAJIBI.
[Toctynar paBHoBecus. IlocTynar cyuiecTBOBaHUSI TeMIiiepaTypbl. AOCOIOTHAS
temneparypa. MITTIL.

YpaBHEHHUST COCTOSIHUSL MACAIIBHBIX M pEalbHBIX Ia3oB. YpaBHeHUE BaH-
nep-Baanbca u ero ananu3. Kputuueckas TOYKa W KPUTUUECKUE TapaMeETphI.
VpaBuenue beptino. TeopemMa O COOTBETCTBEHHBIX COCTOSHHUSX M IpoOjemMa
WHJMBHUIYaJIbHBIX TOCTOSHHBIX B YPAaBHEHMSIX COCTOSHHWSA. BUpHANbHBIE ypaBHEHHUS
COCTOsIHUA.

[lepBblli 3akOoH TepMoauHamMuku. Ero ¢opmynupoBka W 3amuch B
muddepeHnmanbHol U UHTErpalbHOM (dopmax. BHyTpeHHsss »Heprus Kak
TepMoAMHAMUYEcKasi (DYHKIUS U €€ MOJICKYJISIpHasi HHTepHpeTalus. 3aBUCUMOCTb
BHYTPEHHEW HHEPruM OT TeMmIepaTypbl U oObeMa. ODHTAIbNUS Kak (YyHKIUs
cocTtosiHUs. Beluucienue paboThl AJid pa3auyHbIX MpoleccoB B razax. M3oxopa,
uzorepma, n3obapa u anuabarta. BzaumHble mpeBpallleHHUs TEIJIOTbl U PalOOTHI.
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Kamopuueckne xkoadpdurmmenter. Ux ompeneneHne u BbUHUCIEHUE. TeIUIOTHI
pa3iauuHbIX mporeccoB. Ternoemkoctu. Mx ompenenenue B oOmiei ¢Gu3uke u
TEPMOANHAMUKE. DMIIUPUYECKUE YPABHEHUS JIJIs1 3aBUCUMOCTHU TEIUIOEMKOCTEN OT
TEMIIEPATYPbl U UX HEIOCTAaTKHU. TEmnoeMKOCTH ra3oB M KPHUCTAUINYECKUX TEIN.

Tepmoxumusa. TemIoTel XUMHYECKUX  peakuuil. TepmoxumMuueckue
ypaBHeHus. 3akoH I'ecca. Ero ¢opmynupoBkM M BBIBOJ W3 IEPBOr0 Hayaua
TEPMOJMHAMUKH IS 3aKpbIThIX cucTeM. CBsazb OP u QV. Tennotsl cropanus u
TEIUIOTHl oOpa3oBaHMsl. VX HcCIONb30BaHME AJI pacyeTa TEIUIOT XUMHUYECKHX
peakuuii. Pacderpl TemwioT ImyTeM KOMOWHHUPOBAHMS  TEPMOXHMUYECKUX
ypaBHeHUI. PacueTsl TEMmiIOT XMMHYECKUX PEaKIUi C HCIOIh30BAaHUEM TaOIIHIL
TEPMOJMHAMHUYECKUX  CBOMCTB  MHJIMBHAyalbHbIX BemecTB. (CraHmapTHOe
COCTOSIHHE U CTaHAAPTHBIE TEIUIOThI XUMUYECKUX PEaKIUil. 3aBUCHMOCTh TEIUIOT
peakumii ot Temmeparypbl. YpaBHeHue Kupxrodpda B muddepeHnuanbHoi u
UHTETpabHOU opmax.

2. Bropoii 3aK0H TepMOAMHAMHUKH

Bropoii 3akOH TepMOAMHAMUKH, €r0 pa3iuyHble (POPMYJIMPOBKH U HX
B3aMMOCBSI3b. DHTPONMS KakK TEIIoBas KOOpPJMHATAa COCTOSHUSA M (pusmyeckas
BEJIMUMHA. YpaBHeHHEe bonpumana. M3MeHEHHE OHHTPONUM TMPU PA3TUYHBIX
oOpaTUMBIX TpOIECCaX W BBIUKUCICHUE OHTPONHUM U3 ONBITHBIX JAHHBIX.
BeluncneHne SHTPONMM  HACAIBHBIX Tra3oB. [VI3MeHeHue »SHTponuu Mpu
HeoOpaTtuMbIx mporeccax. HepaBenctBo Kiaysmyca. HekommencupoBanHas
TEIJIOTa M «TOoTepsiHHasgpa0boTa».OO00CHOBaHMSI BTOPOTO 3aKOHA TEPMOIMHAMUKH.
Koaddunment mnosesnoro neictBus temioBord MammHbl. Jlemma Kapno. Iuki
Kapuo B P-V u T-S nuarpammax. Teopema Kapno—Knaysuyca u ee cieacTtBus.
Onpenenenue osHTponuu 1o Kiaysumycy. AOconroTHas —Temieparypa u
TepMOAMHAMHUecKass Mmkana teMneparyp. [lonmstue o merome Kapareomopu wu
CpPaBHEHHE JIBYX CHOCOOOB OOOCHOBaHHMSI BTOPOrO 3aKOHA TEPMOJMHAMMKHU.

TeruoBas Tteopema Hepucra. Iloctymar I[lnanka u  ob6macte  ero
npumeHumMocTt. CBoicTBa Ten BOAM3M aOCONIOTHOTO HyJA. AOCOJIOTHBIE
3HAYCHUS SHTPONUMU. Craructuueckoe ONIpENIEIICHNE SHTPONUMU.

Maremarnueckuii anmapar  TEPMOIAUHAMHKHU. PyHAaMEHTAJIbHOE
ypaBHenue ['u66ca. Onpenenenne ¢pyHkuuii cocrosaus F, G, @. 3anuck sl HUX
dbynnameHTalbHbIX ypaBHeHU. CooTHomieHus MakcBemna W BBIBOJ € HX
noMombo  ypaBHenus Knanelpona—Knaysuyca. Beluncienue KaaopuyecKux
kodddunmenToB u3 ypaBHeHud cocrosiHug. Omnpenenenue CP - CV:
XapaktepucTuieckue (QyHKIMU, WX OINpEAeieHHe ¢ CBOWCTBA. OHEPruu
['enbmrosnbiia n ['m60ca kak xapakrepuctTuieckue QyHKIUU. Y CIOBHS PaBHOBECHUS
U JKCTPEMYMbl  XApAaKTEPUCTUUYECKUX  (QyHKUMUA. YpaBHeHue ['mObOca—
I'enpmronsua.

XuMuueckuili mnoteHuualn. Ero onpeneneHne yepe3 NPOU3BOAHBIE OT
pa3IUYHBIX TEPMOJMHAMUYECKUX (PYHKIUN U BBIYMCIEHHUE JJI1 MACATBbHOTO rasa.
JleTydecTh U €€ BBIUHUCIICHHUE JJIsS pEAVIbHBIX Ia30B. VICIIoNb30BaHUE JIETYUECTH IS
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ONpEJEICHUs] XUMUYECKOT0 IMOTEHIMala pealbHbIX ra3oB. PaBHOBecue B molie
BHEIIIHUX CHUJL.
3. PacTtBOpsI U Ga3oBble pABHOBECHUS

PacTBOpBI B pa3inyHbIX arperaTHbIX COCTOSHUAX. ENMHUIIBI KOHIEHTpALUH.
CMmecu uaeanbHbIX Ta30B U CBOMCTBA MACATBHBIX FA30BbIX PACTBOPOB. DHTPOMUS
u sHeprusa ['mb0Oca 11 cMecu uicalbHBIX Ta30B. PaznuyHbie BBIpOXEHHUS s
XUMUYECKUX  TOTEHIMAJIOB KOMIIOHEHTOB B CMECH WJCAIbHBIX  Ta30B.

OO6miee ompeneneHue UIACANbHBIX PACTBOPOB B JIIOOBIX —arperaTHbix
cocrosinusax. Komurarupaeie CBOMCTBA pacTBOPOB. DMIUPHUUECKUE 3aKOHBI Payis
JUTSI TaBJICHUS Tapa, KPUOCKOTMYECKUX U 30yImmuockonnieckux 3¢ dexroB u Bant-
l'opdpa mns ocmormyeckoro gaBineHus. WX TepMOIMHAMUYECKHNA BBIBO/I.

HewnpneanbHble pacTBOpbl M MX TEPMOAMHAMHUYECKOE oOINHcaHue. Meron
aktuBHOCcTel JIptonca. Berunciaenune ko3((PHUIMEHTOB aKTUBHOCTEN MO JABICHUIO
napa KOMIIOHEHTOB pacTBOpPa, IO JAHHBIM KPUOCKONMMM M OCMOTHYECKOMY
JaBICHUIO (AJI1 PACTBOPOB HEANEKTPoauToB). Ocmornyeckuil ko3 duiment
pacTBOpUTENSE M €ro OMmbITHOE onpenenaeHue. CTaHIapTHBIE COCTOSHUS IS
XUMHUYECKOro noreHnuaita. CUMMeTpUuyHasi 1 HECUMMETPUYHASI CUCTEMbI OTCUETA.

OYHKIUU CMEILIECHUA. OHTPONMSI CMELIEHUS HACAIbHBIX PACTBOPOB H
UCIIOJIb30BAaHUE PEIICTOYHOM MOJENU [UIsl €€ BBIUMCICHUS B CTaTUCTUYECKON
TepMoAnHaMuke.  M30bITouHble  GyHKOUU. 3aBUCUMOCTh KO3 (HUITMEHTOB
aKTUBHOCTU OT TEMIEepaTypbl U AaBieHUs. TepMoauHaMuyecKas Kiaccupukaims
pacTBOpOB. ATepMaibHbIE, PEryJspHBIE, CTPOrO PETYJSIPHBIE PACTBOPHI M HX
cBoiicTBa. [IpenenbHo pazbaBieHHbIE PaCTBOPBL. DMIUPUUECKUE 3aKOHOMEPHOCTH
U1l KOO (PUITMEHTOB aKTHUBHOCTH.

[TapuuanbHble MOJBHBIE BEJIWYMHBI W HUX ONPENEICHUE W3 ONBITHBIX
naHHbIX. YpaBHeHus ['mbOca—/lrorema. B3auMocBs3M mNapuuaibHbIX MOJIBHBIX
BEJIMYMH, BBbITEKalIue U3 ypaBHeHus ['ubbca—/{rorema (Ha npumepe
NapiuaibHBIX ~ MOJIBHBIX ~ 00beMOB  OmnHapHoro pactBopa H,O-C,HsOH).

[IpaBuno ¢a3 ['mb6ca. Onpenenenne ¢as3bl, KOMIOHEHTA, YUCTIA CTENEHEN
cBoOOAbl. BpBog mpaBwina ¢da3 M ero NpPUMEHEHHE [Jis  ONMCaHUs
OJIHOKOMITOHEHTHBIX CUCTEM Ha MPUMEPE TMarpaMm cocTosinus pochopa v Boibl B
HIMPOKOM  JUamna3oHe  JaBjieHuil.  MoOHOTpomus U SHAHTUOTPOMUSL.

bunapHbie cucteMbl ¢ 00pa30BaHHEM SBTEKTHUKU C TBEPJBIMU PACTBOPAMH,
C  KOHIPYPHTHOM M  HMHKOHTPY?HTHOM  TemIepaTypamMH  IUIABJICHUS.
TpexKOMIIOHEHTHbIE CHUCTEMBI. TpeyronbHUK ['u60ca.

VYpasuenue Knaneiipona—Knaysuyca u (pa3oBsie mepexoapl MepBoro poja.
Ero npumeHenue Kk mpoleccaM IUIaBICHUS, HWCIAPEHHUS M CyOJIMMaluu B
OJIHOKOMITOHEHTHBIX cuUcTemMax. Pa30Bbl€ MEpEXO0J]ibl BTOPOrO pojaa. Y paBHEHUE
OpeHdecra.

PaBHOBecHE KUAKOCTH — Tap B JBYXKOMIIOHEHTHBIX CHCTEMax.
B3auMoCBsI3b COCTaBOB Mapa W KUJAKOCTH JUISl WACAIBHBIX M HEHJEaIbHBIX
pacTBOpoB. Pa3znuuHble BUABI AUMarpaMM COCTOSHMSI B KoopauHaTax: P(xi, yi)—
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Tk(xi, yi)—xi(yi). A3€OTpONHBIE CMECH W HX CBOWCTBA. 3akoHbl [ubOca—
KonoBasosa.

4. XumMn4yeckue 1 a1COPOLHOHHBbIC PABHOBECUSA

XuMHYECKass  IMEpEMEHHAas.  YCIOBHUS  XHUMHUYECKOTO  PaBHOBECHS.
XHUMHUYECKOE PABHOBECHE IMPU MPOTEKAHUM OJHOW PpEAKUUU MPU TMOCTOSHHOU
TeMreparype. BpiBoa 3akoHa JIEHCTBYIOIIMX MAacC M €ro pasjIMYHbIX YacCTHBIX
dopm. CBsi3b MEXKIy pa3HbIMU KOHCTAaHTaMU paBHOBecHs. M3oTepma xumudeckoi
peakiuu.  TepMOIMHAMUYECKOE  ONPEACIICHHME  XMMHYECKOTO  CpOJICTBA.
TepMoauHaMUUECKHE pacyeTbl BBIXOJA MNPOAYKTOB PEAKLMUU IPU IPOTEKAHWUU
OJTHOM M HECKOJIbKHUX XUMHUYecKux peakuuit (oopazoBanue NO u3z N, u O, 6e3
BBIBOJIA).

3aBUCUMOCTh KOHCTaHThl PABHOBECHS OT TEMIIEPATYphl. Y pPaBHECHHUE
n300apel Bant-I'ohda u ero maTerpmpoBaHme. PacdeTsl KOHCTaHT XWMHUYECKHUX
paBHOBECUU c VICIIOJIb30BAHUEM Ta0JINLL CTaHIApTHBIX 3HA4YECHUHN
tepMmoauHamMuueckux  pynkuumii. IlpuBenennass osuepruss [ubbca u ee
MCIIOJIb30BAHUE TPU pacueTax XHUMHUYECKUX paBHOBecuil. HerepMoxmmuueckoe
ONpEICIICHUE TETJIOT peaKIuu. [TpuHIMT Jle [ITaTense—bpayHa.

Pacuersl BBIXOIOB NMPOAYKTOB ISl HEUACATbHBIX CHCTEM. 3aBUCUMOCTH
BBIX0J1a OT MIPUPOJIbI UHEPTHOI'O PACTBOPUTETIS.

XYUMHUYECKHE PAaBHOBECHUSI B T€TEPOreHHBIX CHCTeMaX ¢ 00pa3oBaHueM U 0e3
o0pa3oBaHMsI TBEPIBIX PACTBOPOB (3aMUCh KOHCTAaHT PaBHOBECHS, MPUMEPHI).

AncopormonHoe  paBHoBecwe. Ompenenenue  ancopObumu.  Meton
u30BITKOB. AjcopOrmonHoe ypaBHeHue ['mb6ca. M3orepma, m3obapa, mzocrepa
afcopOIMy, HMIOUPUYECKUE YpaBHEHHS HW30TEpPM  aJcopOIuu. YpaBHEHHUE
JIpurmiopa, ero BbIBOA M 00JacTh MPUMEHEHUS. BbluucieHue mapaMeTpoB
ypaBHeHusl JIPHrMIOpa U3 OMNBITHBIX JaHHBIX. AJCOpOLHMS CMECH TIa3oB.
[TonmumonekymnsipHast agcopOumsi. M30TepmMbl MOTMMONEKYISPHONH —aCcOPOLHH.
VYpaBuenue bpynHayspa—Ommera—Temiepa u 00JacTh €ro MNPUMEHUMOCTH.
Ucnonb3zoBanue mMetona BOT nns oneHKM NMOBEPXHOCTH TBEPABIX Tel. ['azoBas
xpomarorpadus.

5. CraTucTuyeckasi TepMOJAMHAMMKA

TepMoauHamMuuyecKue  IEPEMEHHbIE  KAK  CTaTUCTUYECKUE  CPEIHUE
Benu4rHbL. OCHOBHBIE TTOHATHUS cTaTucTUdecKol (usuku. Daza. dazossie m- u G-
npocTtpaHcTBa. AHcamOiu cucteM. CpeiHee o BpEMEHH U CpeiHee 110 aHCaMOJTIO.
@yHkuuu pacrpezaeneHus B G-npocTpaHCTBE. 3aKOH pacnpeneneHus Makcsemia—

bonsimana. Kanonudeckoe pacrnpenenenue ['m66ca. Cymma 1o cOCTOSTHUSIM.
BripaykeHne U1 CTATUCTUYECKUX aHAJIOTOB TEPMOJAWHAMUYECKUX BEINYUH
C TMOMOIIBI0O CyMM MO cocTostHUsIM. OOIne CBOMCTBA KAHOHUYECKOW CYMMBI 10
COCTOSIHUSIM KaK CTaTUCTHYECKOW XapakTepuctuueckoil (yHKiuu. Beluucienue
BHYTpPEHHEW 3Hepruu, sHepruu [enbmroibua, sHeprun ['ub0ca u >HTponuu ¢
NOMOIIBI0O CyMM IO cOCTOSHHSAM. CyMMa II0 COCTOSHMSIM B ILIEJIOM H €€
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cocraBisironie. MeTox HauOONBIIEro C€IaraéMoro B CyMME IO COCTOSTHUSIM.
®opmyna bonpliMana I SHTPOIUN.

[loctynarenpHass cymma mno cocTossHusAM. [locTymarenpHas cymma 1o
COCTOSIHMSIM B KJIACCMYECKOM M KBAaHTOBOM  MexaHuke.  Teopema
pPaBHOpACIIPENEIEHUSI U €€ NMPUMEHEHUE B TEOPUU TEIIIOEMKOCTEW. DHTPOIHUS
OJIHOATOMHOTr0 uaeanbHOro rasza. @opmyna 3akypa—Terpone. IlocrynarenbHble
BKJIaJIbl B TepMOJUHaMHueckre GyHKIUU uaeanbHbIX razoB. [lapagokc ['n60ca u
€ro TPAKTOBKA B CTATUCTUYECKOMN (U3HKE.

KonebarenpHass cymMma 1O COCTOSHUSAM. Mojenb «rapMOHUYECKUI
OCLIIISATOP» — <GKECTKUH poTatop». CyMMa MO COCTOSIHUAM ISl TAPMOHUYECKOTO
ocumiuiatopa. KonebarenbHble BKJIAAbl B TEPMOAMHAMUYECKUE (PYHKIIMU Ta30B U
«3aMOpOXKEHHbIE» CTeneHH CcBOO0OAbI. CTaTUCTHUECKHE TEOPUM TEIJIOEMKOCTEeH
KPUCTAJNINYECKUX TeJN (KaueCTBEHHOE PACCMOTPEHUE).

Bpamarensasie ¢yHKiuun mo coctosHusM. CyMMa MO COCTOSHUSM IJis
JKECTKOr0 poTraropa. BpamarenbHple COCTaBISIOIIME TEPMOAMHAMUYECKHUX
(GyHKUMNA UeanbHbIX Ta30B.

OJIEKTPOHHAsI CyMMa IO COCTOSIHUAM M €€ CBOMCTBAa. OJIEKTPOHHAs
COCTAaBJISIIOIIIAS TEIJIOEMKOCTH (Ha npumepe aToma XJiopa).

CratucTuyecknili pacuyeT XMMHUYECKOTO PABHOBECHUS B HACAIbHBIX ra3ax.
Cratuctuyeckoe BBIP@XKEHHE U1 KOHCTAHT XHMMHYECKOTO  PAaBHOBECHSI.
O6cyxaenue 0coOOEHHOCTEN MPUMEHUMOCTH CTATUCTUYECKUX PACUYETOB KOHCTAHT
PABHOBECHS B UJICAIBHBIX I'a3ax.

MexMoneKyIsipHOEe B3aUMOJICUCTBHE M KOH(DUTYpAIlMOHHBIA WHTETpal.
Cratuctuueckas TEOpHsl pEalbHBIX ra3oB U MpoOjemMa ypaBHEHHUS COCTOSHUA.
Meron VYpcemna—Maitep. VYpaBHeHHE COCTOSIHUSI B BUPHAIBbHOH (opMme.
Cratuctuueckue  pacyeTbl  BUpHUAIbHBIX  Kod(dduumentoB. Teopema o
COOTBETCTBEHHBIX COCTOSIHUSAX U €€ aHAJIN3 B CTATUCTUYECKON TEPMOJIMHAMUKE.

Ceabmoii cemecTp
1. ®eHOMEHOJOrNYecKaAsd KHHeTHKA

OcHoBHbIE MTOHATHS u METO/IbI dbopmanbHOI KUHETUKHU.
DKCIEPUMEHTAIBHOE OMPEACICHUE CKOPOCTH XMMUYECKOW PEAKIK B 3aKPHITON U
OTKpbITOW  cucTeMax. KuHETMYeCKMd HOKCIEPpUMMEHT UM €ro  OIMCaHHUE.
Kunernueckue ypaBHEHHSI U METOIbl UX U3YYCHUS. MOJIEKYISIPHOCTh U MOPSAIOK
peakunu. Peaknuyu TOCTOSHHOTO W NEPEMEHHOTO IMOPSAAKOB MO Pa3IUYHBIM
KOMIIOHEHTaM (MIpUBECTH MHpUMEpPhI). MeTOoabl ONpeaeseHus MopsJiKa pEeaKlHuH.
HUccnenoBanne BuAa KUHETHYECKOTO ypaBHEHHUs. [IpUuMHBI HEMOCTOSIHCTBA
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NOPSIAKA PEAKUMN U HECOBIIAJICHUE MOPAIKOB IPU UX ONPEACICHUN Pa3INYHBIMU
METOJaMHU.

[Toctynarel opmanbHOM KUHETHKU. KUHETHYECKHI 3aKOH JEHCTBYIOIIMX
Macc M MPUHUUIT HE3aBUCHUMOCTU pPEaKUui, mpsmas U oOpaTHash KUHETUYECKUE
3amaun. lcnonb3oBaHME KUHETUYECKOTO 3aKOHA JEMCTBYIOIIMX Macc IpHU
pEelIeHUH MPSMON KMHETHUYEeCKOM 3a1auu (IpUBECTH npuMepsl). Jlumutupyromme
CTaJMM CIOXKHBIX (IOCJIEeIOBATEIbHBIX) XHUMHUYECKUX peakliuil. 3aBUCUMOCTh
KOHCTAaHTBl CKOPOCTM XHMHYECKOM pPEakUuMu OT TeMIIeparypbl. YpaBHEHHUE
AppeHnyca, €ro OIbITHas IPOBEPKA M TEOpETUYECKas TPAKTOBKA. ODHEPTHUs
AKTUBALUU.

Ckopoctu peakuuii nepsoro mnopsaka. HeoOpatumasi peakuusi mepBOro
NOpsiIKA B 3aKpBITOM cucTemMe. MeToabl OnpeAcsieHUuss KOHCTAaHThI CKOPOCTH.
Bpems mnomynpeBpamieHuss W CpelHEE BPEMS JKHU3HUM HCXOIHBIX MOJIEKYII.
OOparumast peakuus MEpPBOTO MOPSAAKA M ONpPENEJCHUE €€ KHHETHYECKHX
napamMeTpoB. [lapaienbHbie peakuy IepBoro nopsIKa.

HeoOpatuMble peakiuu BTOPOTO M TPETHEro NOPSAJKA U ONpEJeIeHHE
KOHCTAaHT CKOPOCTH W3 ONBITHBIX JaHHBIX. Bpems momynpeBpanieHus. Peaknun
HYJIEBOTO MOPSAKA U UX MeXxaHU3Mbl. CpaBHEHHE CKOPOCTEW peaKLui pa3InyHbIX
IIOPSIIKOB.

HeoOpatumbie = mocneoBaTelibHbIE — pEaklMyd  [EpPBOTO  MOpsJIKa.
Kunernueckass 3amaga o JABYXCTaAUHHOM HeoOpaTUMOU mocieqoBaTeIbHON
peaxkiuu NepBoro nopsijika u ee peuieHue. TouHoe U NpUOIMKEHHOE PEeIIeHUs JIs
KOHILICHTPALMM  IIPOMEXYTOYHOI'O  IPOIYKTA. Meron ~ cranMoOHapHBIX,
KBAa3UCTAIMOHAPHBIX KOHIEHTpAauil U o00JacTh COOTBETCTBHSI TOYHOTO U
IPUOIMKEHHOTO pelieHnii. MeTos | KBa3upaBHOBECHBIX KOHIICHTpalUid (IPUBECTH
IPUMEPHI).

Hepa3BeTBiieHHbIE LIENTHBIE PEAKIMU. ATOMBI, CBOOOJHBIE PAJUKAIBI U UX
pOJIb B Ka4eCTBE NPOMEKYTOUHBIX IPOAYKTOB PEAKIMHU. DIEMEHTAPHBIC CTAIUU
LHENHBbIX peakuid M HuX oO0mMe KUHETHUYecKHe cXeMbl. OCHOBHbBIE MOHSATHUSA
KMHETUKUA LenHbIX peakuuid. Jnuaa wnenu. CKOpOCTh TEMHOBOM pEaKUUU
oOpazoBanus HBr .

Pa3BeTBiiIeHHBIE LIETIHBIE PEAKLIUU HA MPUMEPE B3aUMOJCHUCTBUS KUCIOPOIa
¢ BomopogoM. OcCoOEHHOCTH KHHETHKH 3TOM peakiuu, ooiiee OoObsSCHEHUE
npeaenoB BociuiameHeHus. OTkpeitue panukana HO, YcenoBust crauroHapHoOro u
HECTAlMOHAPHOI'0 TOpeHHsI Bojaopoja. Meron kBasucTanoHapHOCTH (CeMeHOBa.
Kunernyeckass cxema peaknuu OKHCIEHMs Bojopoga. Ilomoxxenue nepBoro
npenena Bociuiamenenus s Ho+ O, Oco6eHHOCTH peakluy Ha IIEpBOM IIpeiere.
OxucieHre BOIOpOJa Ha BTOPOM Ipefesie BociulaMeHeHus. llomoxenune aByx
IIPEAEIIOB BOCIUIAMEHEHMSI M ONPEACIICHUE DJIEMEHTAPHBIX KOHCTAHT CKOPOCTH.
TpeTtuit npeaesn BOCINIAMEHEHNS U TEIUIOBOW B3PBIB.

KonebarenbHple  peakuuu. KadecTBEHHOE  pacCMOTpPEHUE  pEaKLMH
benoycosa - )KaboTuHckoro.
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CKopocTH peakiuii B OTKPBITBIX CUCTEMaX. TUIbl peaKTOPOB U UX CBOWCTBA.
CKOpOCTh peakuuil B peakTope WIeanbHOro BbITeCHEHUs. O0Iiee ypaBHEHHUE IS
CTAallMOHAPHOM CKOPOCTM PEaKUMH B PEAKTOpPE HJIEAIbHOIO CMEIICHUS.
Omnpenenenune nopsaka peakquu. CKOpOCTH peakIuu IEPBOro MOPsAIKA B pEaKTOpe
UJeaIbHOrO cMelleHus (HeoOpaTuMmas, oOpatumasi U MOCIeAOBaTeNbHAs PEAKIUS
(A —+B —(C). OmnpeneneHue KOHCTaHT CKOPOCTH [0  CTallMOHAPHBIM
KOHIIEHTPALUAM UCXOIHOTO BEIIECTBA U IPOLYKTa PEAKIUH.

2. Teopun xuMn4eCcKoil KUHeTUKU. DoTOXUMMS

[ToBepxHocTu noteHnuanbHoi sHepruu (III1D) nns snemMeHTapHBIX aKTOB
XUMHAYECKUX NIPEBPALIEHUI, HAIPUMED, I TPEX aTOMOB Boopoaa. OnpenesneHue
yTH PEeaKluu, SHepreTuyeckoro 6aprepa. [loHsTHE aKTUBUPOBAHHOTO KOMILIEKCA
(unu mepexoaHoro coctosiHusi). KoopinHara peakiuu. DHEpruyd akTUBALMK MPU
LIEHTPAJbHOM M HELUEHTPAIbHOM YJape B3aUMOJCHCTBUS aTOMa M MOJIEKYJIbI
BOJOpoJa. /InHaMKKa 2JIEMEHTAPHOIO akTa peakuuu kak nepemenienue mno [I10.
Hctopust kBaHTOBO-MexaHunueckux pacueroB [II13: wmeromet JIOII, JIDIIC,
CIOPSAJAOK CBS3U — DHEPIHUs CBA3M.

Teopusi akTUBUPOBAaHHOIO KoMmIuiekca (mepexojnHoro cocrosinus) — TAK.
[ToHsITHE aKTUBUPOBAHHOTO KOMIUIEKCA W €ro CBOWCTBA. VICTMHHas sHeprus
aKTHBALMK DJIEMEHTAapHOW peakuuu, dHeprusa aktuBauuu Ha [II1D. lomymenus,
WCIMOJIb3yEMbIE TIPU TMOCTPOCHUU TeOopuHU. (CTATUCTUYECKUH BBIBOJ OCHOBHOIO
ypaBHeHuss TAK. HWurepnperanusa crepuueckoro MHOXUTeNs. OmnbITHAI U
WMCTUHHASI SHEPTUU aKTUBALMU U UX B3aUMOCBSI3b.

TepMoarHaMUYECKUN aCIIEKT OCHOBHOI'O ypaBHEHUS TEOpUU
aKTUBHPOBAHHOT'O KOMIUIEKCa (MEPEXOIHOr0 cocTossHus). OnpeneneHue CKOpoCTH
peakiuu B 00IIeM BU/JIE U 3alIUCh OCHOBHOTO COOTHOIIeHUs. CBOOOIHAS SHEPTHS U
sHTponusl axkTuBanuu. ONbITHAS W MWCTUHHAS DHHEPIMM aKTUBALMM U HX
B3aUMOCBS3b. VHTEpHnperamusi CTEPUYECKOr0 MHOXKHUTENS JUIA Ta30BbIX U
KUAKODA3HBIX PEaKITUi.

Teopust akTUBHBIX COYJTApPEHUI ISl OMMOJIEKYJISIPHBIX PEaKinidi. Y paBHEHHE
Tpaytna - Jlptouca. DneMmeHntapHass u OoJjiee crtporas (OpPMYJTUPOBKH 3aayu.
®akTop coynapeHuil. CTepuueckuii MHOXKUTENb. CeueHne coyaapeHusl. JHEeprus
akTUBAIMU. [[OCTOMHCTBA U HEAOCTATKU TEOPUU AKTUBHBIX COYIAPEHUN.

KoHcTaHTBI CKOPOCTH OMMOJIEKYJISIPHBIX IPOIECCOB. PacyeTsl KOHCTaHTHI
CKOPOCTH II0 TEOPUM AKTHUBHPOBAHHOIO KOMIUJIEKCA M TEOPUU AKTHUBHBIX
coynapeHnil. «MeIJeHHbIe» pPEakIMM M PACUyeThl CTEPUYECKOTO MHOMXKHUTEIS.
Heannabaruueckue peakiuu. ['apnyHHbIE peakuu.

buMonekysipHple peakiud B PacTBOpPaX, UX CTEPUYECKUE MHOKHUTEIU U
sHeprun akTtuBanuu. Huddysus B pactBopax. Popmyna CMOIYXOBCKOTO U
muddy3uonnas kuHetuka. Kierouneii asddexkr u npobiema 3aBUCHMOCTH
CKOPOCTU PEAKIMU OT BA3KOCTH PACTBOPUTENS. DieKTpocTaTuueckue dpQexTsl B
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pactBopax. IlpuMeHeHue TeopuM AaKTUBHUPOBAHHOTO KOMILIEKca # (opmya
bpencrena - beeppyma.

MoHoMouteKynspHbIe peakuuu. [IpuMepsl peakuui U OnpeAeICHUE TOHATUS
«MOHOMOJIEKYJIIPHBIN ITponecc». KnHeTnueckne mapamMeTpbl MOHOMOJIEKYJISIPHBIX

L]
peakumii  ( a5, 1. & ). «Komnencaunonusiii 3ddexr». Ilpumenenue Tteopuu

AKTUBUPOBAHHOTO KOMIUIEKCA K MOHOMOJICKYJISPHBIM peakiusiM. Oobnactu
COOTBETCTBHSI M HECOOTBETCTBHUS OIBITHBIM JaHHBIM. [IpuMeHeHue Tteopuun
AKTUBHBIX  COYJApEHM K  ONHCAaHUID  MOHOMOJIEKYJISIDHBIX  pEaKLUU.
Kunernueckne 0COOCHHOCTH MOHOMOJEKYISPHBIX pEAKIUd W WX OINHUCAHUE
cxemon Jlunpemana. Hemocratounocts cxembl JIMHIeMaHa W €€ COBPEMEHHOE
u3noxenue. llonmpaBka XunmensBy1a u ee HegocraroyHocTh. [lonpaska Kaccest.
[Tousarue o Teopuu PPKM (kauecTBEHHO).

Tpumonekysipable peakuuu. «VICTUHHBIE» TPUMOJIEKYISPHBIE MPOLIECCHI U
pEeaKuu TPEThETO NMOopsAAKA. TpUMOJIEKYIISIpHBIE PEAKLIUNA U UX CBOWCTBA. Peaknnu
TpeThero  Tmopsiaika 0e3  TPUMOJICKYJSIpHbIX  cTaguid.  OTpuUllaTeNIbHBIN
TeMIEepaTypHbI KOI(POUIMEHT W ero pa3jaudyHbie OOBACHEHUs. BhruucieHnue
bakTopa coyaapeHuit 1Jjisl TPUMOJICKYJISIPHBIX PEaKIIUiA.

doroxumuueckue mnpoueccbl. DOTOXUMMUYECKHNE pEaKUUU U UX CBOMCTBA.
[ToTeHManbHble KPUBBIE M CBOMCTBA MOJIEKYJ B 3JIEKTPOHHO-BO30Y>KIEHHBIX
COCTOSIHUSIX. POJIb  TPUIUIETHBIX COCTOSIHUM. OKCHUMEPBI M  SKCHUIUIEKCHI.
Kunernueckue MTOCTOSTHHBIE AIIEMEHTAPHBIX IIPOLIECCOB doroxumun
(TepManuzanuu, — nepecoibBatanmu,  Quyopecuenuuu,  pochopecneHumy,
boTOCeHCUOUTN3AIINY U T. T1.).

Kunernka Qoroxumuueckux peaknuid. DoToXuMHUECKHE pPEaklud W
napaMeTpbl 3JIEMEHTAPHBIX MEPBUYHBIX MPOLECCOB. 3aKOHBI (HOTOXUMUYECKOU
SKBUBAJIEHTHOCTH. «J[ByXKBaHTOBbIE mporecch». Knnernueckasa cxema llltepna -
donbMepa Kak IPUMEP OIPEICICHUS JJIEMEHTApPHBIX KOHCTAHT W3 OINBITHBIX
(hOTOXMMUYECKUX JJAHHBIX.

3. Karaiau3

OCHOBHBIE TIOHATUSL W TPUMEHEHHUS  KaTajau3a, OMNPEACIICHUs U
kiaccudukanuu. OCHOBHbIE MEXaHU3Mbl KAaTAIUTHUYECKUX PEAKIU: MEPEHOCHBIMH,
aKTUBAllMOHHBIM, KOOpPJIMWHAIIMOHHBIN. Bakep-mponecc; mexanusm Koccu s
peakuuu Ilurnepa - Harra. KaranuThueckue peakuud OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U HEPTEXUMHUH.

depmentatuBHbId Katanu3. OOmue ornpeaeneHrus U MOHATHA. AKTUBHOCTH
dbepMeHTOB. YpaBHeHHe Muxaldiauca - MeHTeH W ompelelieHHe KHHETHYCCKHUX
[IapaMETPOB W3 OMNBITHBIX JaHHbIX. KHHETHMKA KaTaJUTHUYECKUX pEaKIud C
KOHKYPEHTHBIM  MHTHOMpoBaHWeM. OddekTuBHas KOHCTaHTa Mwuxajsuca.
OrnpeneneHue KOHCTAHThI MHTUOUPOBAHUS U3 OINBITHBIX KUHETUUYECKUX JaHHBIX.

Kucnorno-ocnoBnoii  karanmu3. Knaccudukanuss peakiuid  KUCIOTHO-
OCHOBHOT'O Katayin3a. TBepJble KUCIOTHI Kak KaTaiau3aTopbl. CBOMCTBA LEOJIUTOB
KaK KUCJIOTHO-OCHOBHBIX KaTajau3aTopoB. KuHeTnka peakiuii oO1ero KUcJIOTHOTO
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¥ O0LIEro OCHOBHOI'O Karajnu3a. MexaHu3Mbl peaklMil U JUMUTHPYIOLIUE CTAIUH.
Kunernueckue ypaBHEHUS U ONPENEICHUE DIEMEHTAPHBIX KOHCTAHT U3 OIBITHBIX
JIAaHHBIX. Y paBHEHUE bpeHcrena v ero cieacTBus.

KoppensuuoHHblE  COOTHOLIEHUS MEXAYy TEIUIOTAaMH U DHEPTUSIMU
AKTHUBAIIMH, MEXK]Ly CBOOOJHBIMHU SHEPIUSAMHU PEAKUUNA U CBOOOJHBIMHU SHEPrUSMU
AKTUBALUH PA3JIMYHbBIX IIPOLIECCOB.

Kunernka peakuuii crnenu@uueckoro KHUCIOTHOTO KaTanu3a. MexaHU3MbI
peakuui U JUMHUTHPYIOIIHE cTaauu nporecca. DyHkuusa KUciIoTHOCTH ['ammeTa u
€€ MpUMEHEHNUE B KuHeTHKe. KnHeTnueckne ypaBHEHHUs U1l PEAKIMI KUCIOTHOTO
karanu3a. CBEpXKUCIIOTHI, CYIIEPOCHOBAHMS U UX CBOMCTBA. CBOMCTBA «GKECTKUX)
U «MATKHX» KUCHOT JIprouca.

I'ereporennbiii karanu3. KuHeTHMYECKW 3aKOH JEWCTBYIOIIMX MAcCC JUJIA
TETEPOreHHbIX MPOLECCOB W OCOOEHHOCTH 3allUCH KOHCTAHTHl PABHOBECHS IS
peakuuy Ha OBEpXHOCTH paszzaena ga3. Kunernka JIanrmropa - XuHiuensByaa 1is
peakuy Ha OJHOPOJHON TOBEPXHOCTH KaTanmu3atopa. D(PGEeKTUBHBIC SHEPTUU
aKTUBAIlMM TETEPOreHHBIX mporeccoB. CpaBHEHUME ypaBHeHUW Muxasnuca -
MenteH u JIsHrmropa - XuHuenbByaa.

KuneTrnka TreTeporeHHO-KATATMTUYECKUX peakuuid ¢ aAu@Qy3nOHHBIMU
OrpaHUYCHUSIMU. Pa3nuyHble MaKpOKMHETHYECKHE PEKUMbI peakiuu. BHemHss
muddys3us. MeTon paBHOAOCTYIHOW MOBEpPXHOCTU. BHyTpeHHss auddys3us u
muddy3rnoHHoe TopMmokeHue. BiusiHue pasMepa TpaHydl W JauUaMerpa Iop
Karanu3aropa (6e3 BHIBOJA).

Kunernka  peakmuii  BO  BHyTpeHHed — aud@dy3uoHHON  00JacTH.
Kunernueckas 3amgada 3enpaoBuda - Twiie U ee pelieHue JUisl peakluy MepBOro
nopsiaka. [lapamerp Tune u OLEHKAa KMHETUYECKOIO pexnma peakuuil. Paxtop
Tu(pGy3UMOHHOTO TOPMOXKECHHs. ODHEprusi aKTHBAIMM W TOPSAJOK pPEaKIuu B
KUHETUYECKOU U BHYTpUAN(PPY3HOHHOI 00IacTu.

Teopuss  MynpTummieroB  bamanamba.  IIpuHnun — reoMeTpHyYecKoro
coorBeTcTBUs. [IpuHIMD — SHepreTMyeckoro  cooTBeTcTBUSA. COBpPEMEHHBIE
IIPEACTABIEHUS O MEXaHU3MaX T€TEPOrE€HHBIX PEAKLINN THIAPUPOBAHUSA.

HanecenHble kaTanu3aTopbl U MOHATHE O Teopuu aHcamoiielr Kobosesa.

4. Teopusi pacTBOPOB JIEKTPOJIUTOB. DJIEKTPONPOBOAHOCTD. uddysus.

OCHOBHBIE TOJIOKEHHSI TEOpUHU AppeHuyca. 3aKoH pas3BeneHus OcCTBaba.
HNoH-gunonbHOE  B3aUMOJEHCTBHE B  PacTBOpPax AJIEKTPOJMTOB. DHEPruu
KPHUCTAJUIMYECKON PELIETKM U COJbBaTallMM MOHOB. YpaBHeHus bopHa u bopHa -
breppyma.

HNoH-noHHOE B3aMMOJICHCTBUE B pacTBOpax dIeKTpoiuToB. Teopus [lebas -
XIOKKeIs: TOHSATHE HWOHHOW aTtMocdephl, BbIBOA (GOpPMYINBI i MOTEHIHAa
MOHHOM atMocdepbl B pactBope 1,l1-BajieHTHOTO »AIEKTPOJIUTA, OrpPaHUYCHUS
teopun Jlebas - Xrokkens. Ilepoe u BTOpoe mnpubimxkenus teopuu Jledas -
Xrokkenst a8 pacdyera  Kod(h(UIUMEHTOB aKTHMBHOCTH. CBs3b  CpEIHEro
kod(puneHTa aKTUBHOCTH C KOI(P(DUIIMEHTAMU aKTUBHOCTH OTJEIbHBIX MOHOB.
CoBpeMeHHBIE IPEACTABIEHUS O TEOPUH PACTBOPOB CHIIBHBIX JEKTPOJIUTOB.
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DIIEKTPONPOBOJHOCTh PACTBOPOB JJIEKTPOJIUTOB: YAEIbHAs, JKBUBAJICHTHAS
U MOJISIpHAs DJIEKTPONPOBOJHOCTH, OMNPEIEICHUE TMOABUKHOCTH OTAECIbHBIX
MOHOB, N€pBOHAYAJIbHAs U COBpeMeHHast (hopMynupoBKu 3akoHa Konbpayiia.

Uucna nepeHoca, UX 3aBUCHUMOCTb OT KOHLIEHTPALMM pacTtBopa. Meroasl
ONPENIEIICHUS] YHUCEII IEPEHOCA.

Teopust  ANEKTPONPOBOAHOCTH  PACTBOPOB  CUJIBHBIX  DJIEKTPOJIUTOB:
AIEKTpOOPETUIECKUN U pestakcatiMoHHbIA b dexThr; 2¢dexTs Buna u [lebas -
danbKeHrareHa; 3aBUICUMOCTb SKBUBAJIEHTHOU 3JIEKTPONPOBOJIHOCTH pacTBOpa OT
KOHIIeHTparuu. YpaBHenue Jlebas - Xrokkens - Onzarepa.

[Ipoueccot mudpdy3nn U MUTpAld B paCTBOPaX AJIEKTPOIUTOB: OCHOBHBIC
3aK0HBI U ypaBHeHUs Auddy3un; muddy3nonHbii noteHnuan. BeiBoma dopmMyibi
st muPy3MOHHOTO TTOTEHIMAIa HA TPAHUIIE IBYX PacTBOPOB OJHOTO U TOTO K€
1,1-Ban€HTHOrO 3JEKTPOJINTA.

KonnykromeTpuuecknii METOA M €ro BO3MOXKHOCTH: METOJAMKA WU3MEPEHUS
AIEKTPONPOBOJIHOCTH  PACTBOPOB  JJIEKTPOJIMTOB;  KOHAYKTOMETPHUYECKOE
ONPENEIICHUE KOHCTAaHThl JUCCOLUMALMM U TPOU3BEIACHUS PACTBOPUMOCTH;
KOHJIYKTOMETPHUSI B XUMHUUYECKOM aHaJIU3e.

5. 3/1C 1 TepMOAUHAMUKA JIEKTPOXUMHYECKHX Lernei

PazHocTn nOTEHUMANOB B AIEKTPOXUMHUYECKMX CHCTEMax: MOHSTHUSA
BHEIIIHETO, BHYTPEHHETO W TOBEPXHOCTHBIX MOTEHIMATIOB; Pa3HOCTH MMOTEHIINAJIOB
Bosbra n ['anpBaHu; mMOTEHUMANT HYJIEBOTO 3apsia U METOAbl €r0 ONPEEICHHUS.
DJIEKTPOXUMHUYECKUN MOTEHIMAN. Y CIOBUSI PaBHOBECHS Ha IPaHULE AJEKTPOJa C
pacTBOPOM U B JIEKTPOXUMHUUYECKOU Lienu. Y paBHeHUe HepHcra.

OTHOCUTENBHBIE U CTaHAAPTHBIE AIEKTpoAHbIe noTeHnuanbl. Pacuer 3/C ¢
MOMOIIBI0 TaOMUI] CTaHAAPTHHIX TOTeHIHANOB. Knaccuduxaius 37eKTpoioB U
INEKTPOXUMHUYECKUX LENEN: IEKTPoabl 1-ro, 2-ro u 3-ro ponaa; OKUCIMUTEIBHO-
BOCCTAHOBUTEJIbHBIE U MOH-CEJIEKTUBHBIC JIEKTPOIbl; GU3UUECKHUE, XUMUUYECKHUE U
KOHIICHTPAIIMOHHBIE 1IETTH.

TepmonnHaMuKa TalbBAaHUYECKOrO J3yeMeHTa. lIpumeHeHune ypaBHEHUs
['n00ca - I'eapbMromapua K 3JIEKTPOXUMUYECKUM cucTeMaM. OnpeneneHrue MeTo10M
OJIC »sHeprum ['ub0ca, SHTAIBNUU U HHTPONUU XUMHUECKON peaKIuu;
K03 (PUIIMEHTOB aKTUBHOCTH M YKCEN TIEPEHOCa.

6. /IBoiiHOM y1eKTpUYEeCKHid cJ10i. KMHETHKA 3J1eKTPOAHBIX MPOIECCOB

DIEeKTpOKaNUJUISIPHBIE SIBJICHUSL. OcHoBHOE ypaBHEHHE
ANEKTPOKANWLIAPHOCTH — ypaBHeHue Jlunmnmana. MeToasl U3ydeHHs] TBOMHOIO
AIEKTPUYECKOr0 CJOS: BJIEKTPOKANWUIAPHBIA METOJ, €ro BO3MOXHOCTH U
OTpaHUYCHHUS]; OIpeJeTeHne NMOTeHIMada HYJEBOro 3apsia U 3apsjia 3JIEKTpoja
METOJIOM HW3MEPEHHUs] E€MKOCTH JIBOMHOTO CJOS; CYIIHOCTh aJCOPOLMOHHOIO
METOJIa W3yYE€HUs ABOWHOrO Cyosl. MOJENbHbIE MPEACTABICHUS O JBOMHOM
AJIEKTPUYECKOM CJIOE: BBIBOJ YPAaBHEHUS Ul 3apsia dJIEKTpoxa B Teopuu ['ym -
Yanmena; monenu [repna u ['pama.

CranniiHplil XapakTep 2IEKTPOAHBIX MPOLECCOB. JINMUTUPYIOIIME CTAIUuU B
ANEKTPOXUMHUYECKUX peakiusax. [[OHATHS MOoaspU3aluy 3IEKTPOoJa U TOKa OOMeHa.
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Juddy3nonHas KUHETUKA DIEKTPOJHBIX TPOIECCOB: TPU OCHOBHBIX
ypaBHeHUs1 IU(Py3MOHHON KHUHETUKH, BBIBOJ YpPABHEHUS MOJSIPU3ALUOHHON
KpuBO# [yt peakiuu Trma O + #8= R . CymHOCTb MoIsIporpauueckoro MeTo/a.
BoiBo ypaBHEHMS nOJsiporpaguueckoil BosHbl. Y paBHeHue MnpkoBuya.

OCHOBBI TEOpUH 3aMEIJICHHOIO pa3psla: BBIBOJ OCHOBHOTO YpPaBHEHUS
teopun batnepa -®donbmepa; ypaBHenue Tadenss; coorHomenus bpeHcrena B
JJIEKTPOXUMHUYECKOW KHMHETHUKE U €ero OOOCHOBaHHE. OKCIEepUMEHTaJIbHas
IIPOBEPKA TEOPUU 3aMEIUICHHOI'O pas3psia: BIHUSHUE IJBOMHOIO JJIEKTPUYECKOIO
CIIOSL HAa CKOPOCTH 3JIKTPOBOCCTAHOBIEHHs MOHOB H3;0 + m S,05 ™ ; BiusiHHe
IIPUPOJIBI METaJIa HA CKOPOCTh CTaJAUU Pa3psala - MOHU3ALNH.

DNEKTPOXUMHUYECKAS] TEOPUSI KOPPO3HH: CONPSIKEHHBIE dJIEKTPOXUMHUUYECKHE
peakluMy; CTalMOHAPHBIA (KOPPO3HOHHBIN) MOTEHUMAI U TOK CaMOPAacCTBOPEHHUS
MeTajuia; METObI 3alUThl METAJUIOB OT KOPPO3UHU.

XWMHUYECKHE HCTOYHUKH TOKA: TAJIBBAHUYECKHE DIJIEMEHTBI, AKKyMYJISITOPBI,
TOIUIMBHBIE DJIEMEHTBL. TE€pMOIMHAMUYECKHE W KHHETHYECKHE AaCIEKThl MX
pabotsl. [Ipuunnel camopaszpsiaa.

PyOeskHblii KOHTPOJIb 3HAHMI CTYAEHTOB (BONIPOCHI HAa CceMeCTpPOBbIE
JIK3aMeHbI)
IlecToii cemecTp

OCHOBHBIE TIOHATHUS XUMHUYECKOM TepMOAMHAMUKM: cuctema, (dasa,
KOMIIOHEHT. TepMoJMHAMUYECKHE TEPEMEHHbIE. DKCTCHCUBHBIE U WUHTCHCUBHbIC
nepemennble.  [loctymar  paBHoBecusa. HyneBoll 3akOH  TEpMOJAMHAMUKH.
Temneparypa. ['a30BbIit TepMoMeTp. AOCONIOTHAS TEMIIEpaTypa.

YpaBHEHHSI COCTOSIHHSI CUCTEMBI. Y PABHEHUE COCTOSIHHUS MACAJIBHOTO rasa.
VYpaBuenue Ban-nep-Baanbca g peanbHOro rasa. Kpurtuueckas uzorepma.
Kpurtnueckas Touka. CBOMCTBa BO/IbI B CBEPXKPUTHUECKOM COCTOSIHUU. TeopeMa o
COOTBETCTBEHHBIX COCTOSHUSX M €€ TPAKTOBKA B KJIACCHUUYECKOW U CTATUCTHUYECKOU
TepMOJIMHAMKKE. BupnanbHbie ypaBHEHUS. Y PABHEHUE COCTOSHUS [T )KUIKOCTEN
Y TBEPABIX TEIL.

[lepBbiii 3akoH TepMmoauHaMuku. Ero QopmynupoBka u  ciencTBus.
OyHKIUU CcOCTOsAHUS H (QyHKUMKM myTH. Temnora, pabora U HU3MEHEHUE
BHYTPEHHEW HEPIUM JJISI Pa3IUYHBIX MPOLECCOB B MACAIBHOM Ta3e. DHTAJbIINA.
Brruncnenvne n3aMeHeHn BHYTPEHHEN SHEPTUM U SHTAJIBIIMU U3 ONBITHBIX JaHHBIX.

3akon ['ecca. Temnorsl peakumit QV u Qp. CranpapTHble 3HTalIbIUU
XUMUYECKUX peakIuil. ODHTaIbuu O0Opa30BaHUS XWMHUYECKUX COEIMHEHUH.
Bo3MoxHOCTH pacu€ra SHTAIBIINN XUMHYECKHX PEAKIUNA METOAAaMH KBAaHTOBOW
XUMUH.

Temmoemkoctu. MXx omnpeneneHne B KIACCUYECKOM W CTATUCTUYECKOM
TepMOJUHAMHUKE. VICMONb30BaHME TEIJIOEMKOCTEW JUIsi PAacue€TOB HM3MEHEHHS
SHEPIUHU, SHTAIBIIUA U SHTPOIIUH.
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3aBUCHUMOCTh DHTAJIBIMN XMMHUYECKMX PEAKIUMH OT TEMIIEPATypHI.
VYpasuenue Kupxroda.

Bropoii 3akoH TepMOJMHAMHUKHU. ODHTPOIHUSA, KaK (QYHKIHUS COCTOSHUS.
N3meneHnne sHTponuu NpU HEo OpaTuMbix mporeccax. HepasenctBo Kiaysuyca,
IPOU3BOJACTBO DHTPONUM, 'MOTepsiHHas pabdora" u '"HEKOMIIEHCHUpPOBaHHAas
TeroTa'.

MaremaTuueckuii anmnapar TEPMOANHAMUKHU. DyHIaMEHTATIbHOE
ypaBHeHue ['n0O0ca. BHyTpeHHss sHeprus, Kak OAHOpOAHAs (QyHKUHUA oObema,
SHTPONUHU U 4YHciIa Mosied. YpaBHenue ['mO6ca-/lrorema. TepMoauHamMuuecKue
noreHiaibl. CooTHomeHuss MakcBemia M MX HCIOJIb30BAaHHUE IPU pacdeTax
OHEPTUH, FSHTAIBIINK U SHTponuu. Y paBHeHnue [ nb0ca-I'enpMromnsbIia.

TepMmoguHamMuyeckne MOTEHIMANBI (XapaKTepucTUUecKne (DYHKIMH) U UX
cBoiicTBa. Paznuunble  (opmbl  3amMCH  YCIOBHM  TEPMOJAMHAMHYECKOTO
paBHOBecus. Kpurepunii caMmOnpOU3BOIBHOIO POTEKAHUS MTPOLIECCA.

Xumuueckuii norteHuuan. Ero pazauussle onpexpeneHus.  CrnocoOsl
BBIYMCJIEHUS W3MEHEHMN XUMHYECKOrO TOTEHIMajda B TEPMOAUHAMHUKE U
CTaTUCTUYECKOW TEPMOJINHAMUKE.

XUMHUYECKMW TOTEHIMAI W CTAHJAPTHBIA XHUMWYECKUM IMOTEHUIMAI

UJCATBHOTO ra3a.
XUMHUYECKUN MOTEHIMAN PEajbHbIX ra30B U €r0 PACUEThl M0 METOAY JETYYECTH
(byrutuBHOCTH) JIBIOUCA.

XHWMHUYECKAE PABHOBECUSA B 3AKPBITBIX CHUCTEMax. Y CIOBHE XHMHYECKOIO
paBHOBecusa. M3orepma xumudeckoil peakiuu. CrannmapTtHas sHeprus ['u66ca
XUMHUYECKOU pEaKIUU.

XvUMHUYECKHe paBHOBECHs B Ta3oBoul ¢asze. Paznuunbie ¢Gopmbl 3amucu
KOHCTAHT PaBHOBECHUS M CBA3b MEXKAY HUMHU. 3aKOH JCHCTBYIOIIMX MacC M €ro
TEPMOANHAMHUYECKUI BBIBOJI.

VYcnoBus (a3oBoro paBHOBecHsA. YCIOBUSA MEMOPAaHHOTO DPaBHOBECHS.
[IpaBuino ¢a3 'nbdoea.

@a30Bble PABHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMax. YpaBHEHUE
Knaneitpona Kiaysuyca. Ero npumenenue k mpoieccaM IjIaBieHUs, CyOJInMaIuu
U UCHapeHHs] B OJHOKOMIIOHEHTHBIX cuctemax (Ha mpumepe H20). Iunarpammbl
COCTOSIHUA cepbl U (Qocdopa. DHAHTHOTpONUS W MOHOTporusd. Juarpamma
coctosinug yraepoaa. ®azoBble nepexoabl neporo poja. [lnactuyeckue dazoBbie
nepexoapl. JKunkue kpucraibsl. @a3oBele IEPEXoAbl BTOPOTrO poAa. Y paBHEHUS
DOpeHndecra.

OCHOBHBIE TOHATHA TEPMOJMHAMHUKM PACTBOPOB. (DYHKIMU CMEIICHMS,
n30bITOuHble GyHKIMU cMmemeHus. MounbHas 2Heprusi [mb0ca cmemieHus.
NneanpHble pacTBOpbl. 3akoH Payinst m 3akoH 'enpu. CTaHIapTHBIM XUMHYECKUN
NOTEHIMAJI KOMIIOHEHTa B JKMAKOM M TBepAOM pactBopax. CranmapTHble
COCTOSIHUSA "UrcTOE BenecTBO" 1 ""0eCKOHEeUHO-pa30aBIICHHBIN pacTBOp'.
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Heuneanvuble pactBOpel. Meron aktuBHOCTeW Jlptonca. Beruncienue
KO3 PUIIUEHTOB aKTUBHOCTU M3 SKCIIEPUMEHTAIBHBIX JaHHBIX IO JaBJICHUIO Mapa
KOMITOHEHTOB pactBopa. TepMoanHaMuueckas KiaccuuKalus pacTBOpPOB.

®da30oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHUCTEMax: 3aBHUCHUMOCTD
pacTBOPUMOCTH BEIIECTBA OT TEMIEPaTypbl, KPUOCKOMHUS, 3OYIHMOCKOIMHMS.
DkcTpakimoHHoe paBHoBecue. Ocmoc, ypaBuenue Bant-I'odda.

VYpaBuenus ['n66ca-/rorema-Mapryneca. O6001ieHHoe ypaBHeHue ['n60ca
HMiorema. MosnbHble (MHTETpaibHbIe) W TMaplUaibHble MOJbHBIE BEIUYMHBI. X
onpeneneHue sl OMHAPHBIX PACTBOPOB. 3aBHCHUMOCTb MapIUAIbHBIX MOJBHBIX
00beMoB ot coctasa B cucrteme H,O - C,H;OH.

PaccnauBaHue B IByXKOMIIOHEHTHBIX CUCTEMAX.

[IpaBuno ¢a3 ['mb6Oca m ero mpuMeHEHHWE K PaA3IUYHBIM JUArpPaMMaM
COCTOSIHMSI OMHApPHBIX CUCTEM (IIpOCTas 3BTEKTHKA, AUarpaMma ¢ KOHIPYEHTHO U
MHKOHIPYEHTHO IUIABSIIIUMCS COEIUHEHUEM ).

PaBHOBecHE KUAKOCTH - Map B ABYXKOMIIOHEHTHBIX CUCTeMax. PaznuuHbie
BUJIBI IUarpaMM COCTOSIHUSI B KoopauHaTax: P(x; v;)-Tk(x; y;)-xi(v;). A3€0TpOIHbIC
cMmecu. 3akonbl [ m06ca KonoBanosa.

XuMHUecKHe paBHOBecHsI B pacTBopax. KoHCTaHThI paBHOBECHS MpU
pazIMYHOM BBIOOpE
CTaHJAPTHBIX COCTOSIHUI JIJIsl yYaCTHUKOB peakini. XMMHUYECKOE PaBHOBECHE B
pa30aBiIeHHOM pacTBOpe. BiusiHue ”HEPTHOTO PACTBOPUTEIIS.

['ereporeHHble XMMHUYECKHME paBHOBecHs ¢ oOpa3zoBaHueM U 0e3
o0pa30BaHus TBEP/IBIX PACTBOPOB/

3aBUCUMOCTh KOHCTAaHT paBHOBECHsl OT TemriiepaTypbl. M3o6apa Bant-
T'odbda u ee
UHTErPUPOBAHUE.

Tperuii 3akon Tepmoannamuku. @opmynuposka Heprera u popmynupoBka

[Inanka.
pacyeTbl KOHCTaHT pAaBHOBECHUS C MCIOJIb30BAHMEM TaOJMIl CTaHAAPTHBIX
3HAYEHUN TepMOAMHAMUYECKUX (PYHKUIMN U IpuBeAeHHOW sHeprun ['udoca.

Pacuer paBHOBECHOro coctaBa M BBIXOAOB MPOAYKTOB NpPHU NMPOTEKAHUU
HECKOJIBKUX XMMHYECKUX peakiuil (Ha npumepe peakiuu oOpa3zoBanus NHj,
THIPUPOBAHUS TUIICHA).

Ancopbrust u ee ompeaesneHus. AncopOuuoHHoe ypaBHeHue ['mbbca.
N3otepma JIsHrmiopa, ee aHaiau3 1 00J1aCTH TPUMEHUMOCTH.

[Tonmumonexynsipaas ancopOrusi. YpasHenue bOT u ero mpumenenue st
ONpENEIECHUS]  MOBEPXHOCTH TBEPIBIX TEI.

OCHOBHBIE IOCTYJIaThl CTATUCTUYECKON TEPMOIAMHAMUKH. MeTox sueek
bonpumana. da3zoBble IPOCTPAHCTBA, IIOTHOCTh BEPOSITHOCTH B (ha30BOM
IpocTpaHCTBE. MUKPOKaHOHMYECKUI U KaHOHUYEeCKUi aHcamOau ['nb0ca.

DOHTponusi B cTaTHUCTHYeCKOW TepMoauHamuke. (Popmyna bonbimana,
MUKpPOKaHOHUYECKUN aHCaMOJ1b, KAHOHMUYECKHUI aHCamMOJIb).

31



Cratuctuueckue CymMMmbl mo coctosHusiM Z u Q. Pacuer ¢ uX MOMOIIBIO
BHYTpPEHHEH 3HEpTruu, SHTponuHu, YHeprun ['enpMromnsia u suepruu ['nooea.

[loctynarenpHas cyMMa IO  COCTOSIHMSIM W €€  BKIaabl B
TEPMOJIMHAMHUYECKHE PYHKIUU.
®opmyna 3akypa TeTpoae 11 SHTPOIIMU UACAIBHOTO Tra3a.

WL - mpocTpaHCTBO. PacnpeneneHne MOJEKyJ MO CKOPOCTSM U SHEPTUsM B
uaeanbHoM raze. CpelHre CKOPOCTH, CPETHUE SHEPTUU.

Teopema  paBHOpacmpeaeineHus W 00JacTb €€  MPUMEHUMOCTH.
XapakTepuUCTUUYECKHE TeMIIEpaTypbl. [[puMEeHeHNE K TEOPUU TEIIIOEMKOCTEM.

KonebarenpHass cymMma 1O  COCTOSHUSIM. TeOpuu  TEIUIOEMKOCTH
DiiamreitHa u Jle6as (6e3 BbIBOJA).

BpamarensHble CyMMBI IO COCTOAHUAM. BKi1aJbl BpamaTeabHOrO IBUKCHUS
TEPMOJIMHAMHUYECKHE PYHKIUU AJI1 MOJEIIH KECTKOI0 pOoTaTopa.

DIIEKTPOHHAS U epHAsd CyMMBI 10 COCTOSHUAM. OpTO- M mapa- BOJOPOJ.

DOnexTpoHHas
COCTABJISIOIIAS TEMIOEMKOCTHA aTOMAapHOIO XJI0pa.

CrarucTuyeckuii pacyeT KOHCTAaHThl XHWMHMYECKOTO pABHOBECUS IS
MHOT'OATOMHBIX ~ HJ€aJbHbIX Ta30B. (CoONOCTaBIEHUE CTATUCTHYECKOTO U
KJIACCUYECKOTO TEPMOAUHAMHUYECKOTO PACUYETOB.

Cratuctuueckass Teopusi pealbHbIX ra3oB. Meron VYpcemwia Maitep
(MCTIOJIb30BaHME MEPBBIX JABYX ciaraeMbiX psja). CTaTUCTUYECKOE PACCMOTPEHUE
BUPHUAIIBHOT'O YPAaBHEHUS.

Meton sA4YeeKk B CTAaTUCTUYECKOM TEPMOIAMHAMHUKE KUAKOCTEW. Pacuer
SHTPOINMUU CMEILIEHUs B pAMKAX PELIETOYHON MOJEIN PaCTBOPA.

Ceabmoii cemecTp

OcHOBHbBIE TOHATUS M TOCTyJaThl ¢GopManbHONW KuHeTHKU. [lpsmas u
oOpaTHass KHHETHMYecKHe 3ajgaud. [lapaMeTpbl KUHETHYECKUX YPaBHEHHUHU.
MonekynsspHOCTb M MOPANOK peakuuu. MeToasl onpeaeseHus NopsIKa PEaKIiH.
Peakuun IIEPEMEHHOTO MopsiAKa (npuBecTH IPUMEPHI).

VYpaBuenue Appenuyca. CrnocoObl ONpEACTCHUS OIBITHONH JSHEPruu
aKTHBAllMd U €€ CBA3b C DJHEPIrUAMHU AaKTUBALUU DIIEMEHTAPHBIX IPOLECCOB.

Kunernueckoe omnucaHme HEOOpAaTHMBIX pEAKIUN TMEpBOTO IMOpsijika B
3aKpBITBIX CUCTEMax. BpeMs moiynpeBpalleHUss W CpeaHee BpeEMs >KU3HU

HCXOTHBIX MOJICKYII.
OOpatumasi peakiusi epBOTO MOPSAKA U ONpEeNeIeHUE €€ KMHETUYECKHUX
napaMeTpoB. CkopocTb peakiuu u XUMUYECKOE CPOJICTBO.

HeoOpatumble peakiuu HyJI€BOrO U BTOPOrO TMOPSAKOB, ONpeEresieHue
KOHCTAHTBhl CKOPOCTHM W3 OMNBITHBIX JaHHBIX. Bpemsa mnomynpeBpaiienus (mpu
OJIMHAKOBBIX KOHLEHTPALUAX KOMIIOHEHTOB).

HeoOpatumbie mocienoBaTeNlbHbIE PEaKUK MEPBOrO MOpsAKa (TOYHOE U
IpUOIIKEHHOE PelIeHHs] KHHEeTH4YeCKOr 3anaun). [IpuHImn KBa3ucTannoHapHbIX
KOHLIEHTpaIil 1 00J1acTh €ro MPUMEHEHHUS.
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Metonbl KBa3UCTAIMOHAPHBIX M KBAa3UPAaBHOBECHBIX KOHIEHTpPALMK B
XUMUYECKOUN KUHETHKE (Ha JT000M IpuMepe).

VYpaBuenue Muxasnuca-Menren. OrnpeneneHue €ro  KUHETUYECKHUX
apaMeTpoB M3 OMNBITHBIX JaHHbIX. ComocTaBieHHWe co cxeMol JIPHrmropa-
XWHILEIbBY1a B TETEPOr€HHOM KaTaJIn3e.

Kunernka pepMeHTaTUBHBIX pEaKIUil ¢ KOHKYPEHTHBIM MHTHMOWPOBAHUEM.

HepasBerBiieHHble  nenHble  peakuuu.  CKOpoCTh ~ TEMHOBOM U
dboToxummudeckor peakiuu odpazoBanus HBr. Ypasuenue bonenmreiina-JIunna.

BbIBO/I KWNHETUYECKOTO YPaBHEHHMS ISl PA3BETBICHHBIX LEMHBIX PEAKUUN U
ero aHaiau3 (Ha MpUMEpe TOpeHus BoAopoaa). MeToj KBa3UCTAlMOHAPHOCTHU
CemeHoBa.

Pa3BeTBIICHHBIE LIENTHBIE PEAKIIMU: TIOJIYOCTPOB BOCIUIAMEHEHUS U IIPUYUHBI
MOSIBJIEHUS HECKOJIBKUX IPEENIOB BocIuiaMeHeHus. [lomoxenne nepBoro npenaena
BOCIUIAMEHEHUS JUISL cMecH BOZIOpOJA Cc KHCJIOPOAOM.

[Tonoxxenne BTOpOTO Tpenena BoOCIUIaMeHeHus i peakuuu H,; + O,
CkopocTH peakuuil B OTKPBITBIX CHUCTEMAaX. YPaBHEHUE [JIs CTAllMOHAPHOU
CKOPOCTHM pE€aKkIMM B PEAaKTOpax MWJACAIBHOIO CMEUIEHUS W HUACAIbHOTO
BbITeCHEHUS. CKOPOCTH peakiuu IIEpBOro MOpsAJKa B PEAKTOPE HIAECAIBHOTO
cMmenieHus (HeoOpaTuMas, oOpaTuMas M IocieaoBareiapHas peakius (A —+B —
C)). OmnpeneneHue KOHCTAHT CKOPOCTHM IO CTAIlMOHAPHBIM KOHIEHTPALUSIM
MCXOJIHOTO BELIECTBA U MPOAYKTA PEAKIIUU.

Hcnonp3oBanue  aguabaTudeckoro  NpUOIMKEHUS Uil OMHUCAHUS
XMMHUYECKOW pPEaKUUW YacCTUIl: IOBEPXHOCTh NOTEHLMAIBHOW JHEPruu, MyTh
pEaKLNH, IHEPT Ul AKTUBALIVH.

Teopust akTUBUPOBAHHOTO KOMIUIEKCA U CTATUCTHYECKUM BBIBOJ OCHOBHOI'O
ypaBHEHHs. B3auMOCBSI3b ONBITHOM M WCTUHHOM SHEPrUMl  aKTHBALIMH.

TepMOIUHAMUYECKHAN aCIEKT TEOPUM AKTUBUPOBAHHOIO KOMILUIEKCA.
Peakiun B pacTtBopax. YpaBHeHHe bpencrena - breppyma.

Teopus  akTUBHBIX  coyzapeHuil. YpasBHeHue Tpayrua—IJlbrouca.

[IpuMeHeHne TEOpPUM AKTHUBHBIX COYJIApEHUU K OUMOJIEKYJISPHBIM

pEAKLUSIM.
Hcnonp3oBaHue TEOpUM AKTUBUPOBAHHOIO KOMIUIEKCA [UJISI  OLECHKH
CTEpPUYECKOTO MHOKHTEIS TEOpUHU aKTUBHBIX COyJapCHUU.

MHuTepnperanys NpeadKCIOHEHIMAIBbHOTO MHOKHUTENSA B CTaTUCTUYECKOM
U TEPMOJAMHAMMYECKOM aCHEKTax TEOPUM AKTHMBUPOBAHHOIO KOMILJIEKCA.
DHTponus AKTUBALUU.
MOHOMOJIEKYJISIPHBIE PEAKIIMM U UX ONKUCAHUE B TEOPUU aKTUBUPOBAHHOTO
KOMILIEKca (B CTaTUCTUYECKOM M TEPMOAMHAMMYECKOM  ACIIEKTax).
Kunernueckre 0cOOEHHOCTH MOHOMOJICKYJISIPHBIX peakuuid. [Ipumenenue
teopun  coymapennii. Cxema  Jlunpemana. IlompaBka  XuHmensByza.
Peakiuun B pactBopax. YpaBHeHue CMoiyxoBcKOro (0e3 BbIBOJA) M €ro
NPUMEHEHUE B KHUHETUKE OMMOJEKYISIpHbIX peakuui. «KiueTouHslii 3¢ ¢dexTy.
Kunernueckne XapakTepUCTUKH B3JIEMEHTApHBIX NPOLECCOB (DOTOXUMHMH.
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[Ipuaunn ®dpaska-Konnona. dusnyeckne M XMMHUYECKHE CBOMCTBA MOJIEKYJ B
AIIEKTPOHHO-BO30YKIEHHOM COCTOSIHUHU.

3akonbl (oToXuMUU. KBAHTOBBIA BBIXOA. «J|BYXKBaHTOBBIE MPOLECCHI.
Kunernueckas cxema Illtepna - @onbmepa.

OcHOBHBIE TMOHATHA M KJIaccUPUKaUMM B KaTanuze. MexaHU3MbI
KaTaIUTUYECKUX  peakuuid.  OCOOEHHOCTH  IeTepOreHHO-KaTAINTUYECKUX
IIPOLIECCOB.

MexaHu3Mbl ~ KMCIIOTHO-OCHOBHBIX — KaTaIUTHMYECKUMX PpEaKUuid U HX
knaccudukanus. [leonutsl u ux cBoiicTBa. TBepAbIE KUCIOTHI KaK KaTaau3aTOPHI.

Kuneruka peakiuii cieniu@uaeckoro KMCJIOTHOTO KaTanu3a. MeXxaHu3Mbl U
JUMUTHPYIOLLIHE CTaJU. OyHKIMA KHCJIOTHOCTH I'ammera.

Kuneruka peakuuii oOLIEro KHUCIOTHOTO M OOIIET0 OCHOBHOI'O KaTalu3a.
MexaHn3Mbl  peakuMid W JIMMUTHUPYIOIIME CTaguy Ipolecca. YpaBHEHHE
bpencrena u ero aHanus.

KoppensunoHnHuble COOTHOIEHWS MEXIAY TEILNIOTAMHA M JHEPrUsMH
AKTHUBALlMM  PA3JIMYHBIX MPOLECCOB. YpaBHEHHUs bpeHcTHena. YpaBHEHHE
CemeHOBa U151 paJuKaIbHbBIX PEAKIUMA.

Kuneruka JIbHrmropa-XuHmenbByJa JUisi pEaKUUH HA  OJHOPOJHOU
NOBEPXHOCTH KaTaiu3aropa. OCOOEHHOCTM KHUHETHMKHM M 3alUCH KOHCTaHTbI
paBHOBECHS B a7ICOpOIIMOHHOM cioe (oOmuii cityJai).

Kunernka reTeporeHHO-KaTaIMTUUYECKUX peakuuil ¢ AudQy3uoHHBIMU
orpannyeHusIMU. BHemnsas nuddysus (MeToa paBHOAOCTYIHOM MOBEPXHOCTH).
Buytpennss b dy3noHHas KHUHETUKA (6e3 BBIBO/JIA).

Kunernka KaTalUTUYECKUX pEaKUid BO BHYTpeHHEW au(dy3uOHHOM
obnmactu. PemreHne KuHETHYECKOM 3amadn 3eapaoBUYa-Tuie s HeoOpaTUMOM
peaKuu epBoro nopsiIka.

OcHoBHBIE TOJI0KEHMS Teopun AppeHuyca. [I[puunHbl yCTOHYMBOCTH MOHOB
B PacTBOPAxX 3JIEKTPOIUTOB. DHEPIrur KPUCTATUIMYECKON PEIIETKH U COJIbBaTalllu
VMOHOB.

Teopust cuiibHBIX 371EKTPONUTOB JleOasi-XIoKKessi: BhIBOJ (POPMYIIbI IS
NOTEeHIMala MOHHOM atMocdepsl B pacTBope 1,1-BaJ€HTHOro 3JEKTPOJIUTA.

IlepBoe u BTOpoe mnpubMMKeHus teopuu Jlebas-Xrokkens A pacyera
CpEIHEro MOHHOrO K0d3(h(PHUIIMEHTa aKTUBHOCTH.

CoBpeMeHHBIE  MOAXOABI K  TEOPHUM  CHJIBHBIX  DJIEKTPOJIMTOB.

YaenpbHas W OKBHUBAJICHTHAS  DJIEKTPOIPOBOJHOCTU  DJIEKTPOJIUTOB.
[logBrkHOCTH ~ OTACHBHBIX  HMOHOB. IlepBoHauanpHasts U COBpEMEHHas
dopmynupoBkH 3akoHa Konbpayiia.

Uucna mnepeHoca, MX 3aBUCHMOCTb OT KOHLEHTpAaUMM pacTtBopa. MeTonbl
ONPENIEIICHUS] YHUCEII IIEPEHOCA.

3aBUCUMOCTh 3KBHUBAJIEHTHON 3JIEKTPONPOBOJHOCTH OT TEMIIEpaTypbl H
KOHLIEHTpAaIMu pacTBopa. Y paBHeHue OH3arepa.

[Tpouecchl nuddy3um U Murpauuu B pacTBOpax 3JIEKTPOJUTOB.
®opmyna Hepucra-OlinmreiiHa. JIud@y3nonnslii moTeHIMan Ha TpaHULE ABYX
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pacTBOPOB.
PazHoCcTH TOTEHIIMANOB B ANEKTPOXUMHUYECKUX cucTeMax. [loreHumansl
Bonbra u ['anbBanu. [loTeHman HyJeBOro 3apsiia ¥ METOIbl €r0 OINPEACICHHUS.
DIJIEKTPOXUMHUYECKUI TIOTEHIMA. YCIOBHS PABHOBECHS Ha TPaHUIIE
3JIEKTPOJAa C PacTBOPOM U B JIIEKTPOXMMHUYECKOM Lienu. YpaBHeHue HepHcra.
OTHOCUTENBHBIE U CTaHAAPTHBIE JIEKTPOJHbIE MoTeHIHanbl. Pacuer D/[C

C MIOMOIIIBIO Ta0JIHIIL CTaHJAPTHBIX NOTEHIIUAJIOB.
Knaccuduxanms AIEKTPOAOB U ANEKTPOXUMHUYECKHUX LETIEH.
YpaBHeHne ['u66¢ca-I'eapMronbia 51 ero IIPUMEHECHUE K

ANEKTPOXUMUYECKHUM CUCTEMAM.

Omnpenenenue merogom DJIC sueprum ['mbOOca, SHTANBIUU U DHTPOIUU
XUMHUYECKON peakiuu, Kod(pGUIIMEeHTOB aKTHUBHOCTH, pH pacTBopa u umcen
nepeHoca.

[IpyuMeHeHue KOHIYKTOMETPUM ¢ TOTCHIMOMETPUU JUIsl ONpEe/eTICHUs
TEPMOAUHAMUYECKUX BEJINYUH u AQHAJTUTUYECKHUX nenei.

DNeKTpOKaANUIUISIPHBIC SIBJICHUSL. OcHOBHOE ypaBHEHHE
ANEKTPOKANWIIAPHOCTU U ypaBHeHue Jlunmmana. [loTeHuuman HyJeBoro 3apsja.

MopenbHble TpPEICTaBIEHUsT O JBOMHOM 3JIEKTPUYECKOM cjioe (MoAenu
I'ensMmronsua, I'yu-Hanmena, lltepna u ['pama).

JlumMuTHpyrOIIKE CTAIUM B DJIEKTPOXMMHUYECKUX peakuusx. [lonspuzanus
AIIEKTPOJIa U TOK OOMEHa.

Hubdy3rnonHas KUHETHKA JJIEKTPOJHBIX TIPOILECCOB: TPH OCHOBHBIX
YpaBHEHHMSI, BBIBOJ YPAaBHEHUS NOJISIPU3ALMOHHOW KPHBOM JIA pPEaKIMu TUIa .

[Tonsiporpadusi: cymHOCTh METO/Ia, BEIBOJ YPaBHEHHS TOJISIporpaduueckon
BOJIHBL. Y paBHeHHe MnpkoBHyUa.

OCHOBBI TEOPHUM 3aMEIJICHHOI'O pa3psj/ia: BBIBOJ OCHOBHOI'O YpPaBHEHMUS
batnepa - Qosnbmepa W €ro aHaJIu3. YpaBHeHuE Tagens.

Teopust 3aMeIICHHOTO pa3psija: BIUSHUE JBOMHOIO AJIEKTPUUYECKOTO CIIOS
Ha CKOpPOCTh DJJIEKTPOBOCCTAHOBJIEH usi uno HOB H;O + wu 82082'

DIEeKTPOXUMUYECKasi TEOPUST KOPPO3UU: CTAIIMOHAPHBIM MOTEHIIMAT U TOK
CaMOpacTBOpPEHUs] MeTaia. MeToAsl  3allUThl  METAUIOB  OT  KOPPO3UHU.

XHUMHUYECKUE HCTOYHUKH TOKa. TepMOAMHAMUYECKHME M KUHETUYECKHUE
aCIeKThI UX PabOTHI.

MpumepHaa TeMAaTUKa KypCOBbIX paboT

1. OmnpeneneHue SHEPTUY aKTUBALIMH PEAKIIUA HOJIUPOBAHUS alleTOHA B
HEU30TEPMHUYECKOM PEKUME.

2. CpaBHUTENbHBIN pacyeT KOA()PUIMEHTOB AaKTUBHOCTH JIEKTPOJIUTOB
meronamu Jlebas-Xrokens, [Turnepa u Ky3nemnopoid.

3. UccnenoBanue npuuuH HECTAOMIBHOCTH MOTEHITHATIA XJIOP-CEPEeOPSHOTO
3JIEKTpoa B pa30aBIICHHBIX PACTBOPaX XJIOPHIa KaJIusl.

4. OtpaboTKa METOJUKH OMPENETECHUS TEIIOT aJCOPOIUU METOIOM
TpaHchopManu KHHETHICCKUX KPHUBBIX.
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YueOHO-MeTOAMYECKOEe M UHPOPMAIMOHHOE O0ecreyeHne JUCHUIIIMHBI

Pexomenayemas ureparypa

OcHoBHas JquTEpaTypa

1. [Honropak O.M. “Tepmoaunamuka B (usmyeckoil xumun’. MOCKBa,
Bricmias mikona, 1991

2. Epemun E.H. “OcHoBbl xumuyeckor TtepMoauHamuku Mocksa,.Beiciias

mKkoJa, 1974

3.9t1kunc I1., ne [Tayna JIx. "dusznueckas xumus'", Mocksa, Mup, 2007

4. Epemun E.H. «OcHOBBI XMMHUYECKOW KHHETHKM B Ta3ax M pacTBOpax».
Mocksa, MI'Y, 1971

5. Omanyans H.M., Kuoppe A.I'. «Kypc xumuyeckoid KUHETUKU». MOCKBa,
Briciias mkoma, 1984.

6. b.b./lamackun, O.A.Iletpuid, I'.A.Ilupnuna «Teopernueckas
aneKTpoxumus». Mockaa,

7. T'epacumoB .M. u ngpyrue. «Kypc O®Pusmyeckod xumum». MOCKBa,
I'ocxummzgar, 1969.

W

Jlono/iHMTEBHAS JIUTEPATYpPa

1. Tmeccron C., Jleianep K., Diipunr I'. «Teopust abCOMOTHBIX CKOPOCTEH

peakumit». Mocksa. Un.jmit. 1948

2. Ilpuroxwun U., Kongenyau J1. «CoBpemenHass TepMoauHamMuka».M. Mup.

2002

3. CmupnoBa H.A. «MeToapl CTATUCTUYECKON TEPMOJIMHAMUKHU B (PU3NUYECKOM
xumumn». Mocksa. Beiciias mkosna.1982.

4. «Pusnueckas xumus». [lox pen. b.H.Hukonsckoro. Jlenunrpan. Xummns,
1987

JlabopaTopHbie pPabOTBI JOJDKHBI OBITH OOECMEYEHBI METOTUYCCKUMU

pa3paboTKaMu 10 TEMATHUKE MPOBEJICHUS Ja0OPATOPHBIX PadoT.

5.2 “Heopranmueckasi xumus’”
Pexomenayercst 1J151 HANPABJIEeHUS MOATOTOBKU «XHMHUS » KAK
o0was 1 Bcex npoduiieid moAroToBKM 0a30Basi IMCHUIVIMHA UKJIA
«IIpodeccuonanbHbie (CHeUaJNbHbIE) TUCHUIIIMHBD)
KBanupukanus (creneHns) - 6akajaaBp
AHHOTAIUA POTPAMMBbI

1. BBesienue
XuMHUsl Kak CHCTeMa 3HAaHUW O BEIIECTBAX — HMX COCTaBE, CTPOCHUU U

XUMUYEeCKOW cBsa3u. Ilpenmer w  3amaum  xumun. OCHOBHBIE — 33Ja4yu
COBPEMEHHON HEOPTaHUYECKOW XUMHH.

36



2. TeopeTnyeckne OCHOBBI

OCHOBBI XMMHUYECKOW TEpMOAMHAMMKHA. | W 2 3aKOHBI, CHCTEMA,
BHYTPEHHSISI DHEPTUsl HTAIBIUSA, SHTPONUsS, paBHOBecue. PacTtBophl, ¢a3oBbie
paBHOBecus, npaBui ga3 ['mb06ca. OCHOBHBIE MOHATUS O KUCIOTHO-OCHOBHOM
paBHOBeCUU. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKUHMHU. DIJIEKTPOIHBIN
noteHuuan. YpaBHeHue HepHcra. Onektponu3. CKOpOCTb XUMHUYECKOU
peakuuu. DHEPrus AKTUBALUU.

Crpoenne aroma. BonHoBas ¢GyHKIMS, KBaHTOBbIE 4YHCIA. ATOMHbBIE
opoutanu. [Tpunnun [Maynu. Xumuueckuit anement. [lepuonnueckuit 3axon /.M.
MenneneeBa, crpykrypa nepuoauueckoi cucrtembl (I1C). OcHOBHbIE THIIBI
XUMUYECKOM CBsi3M. OCHOBHBIE MOHSTUS O METOJIaX BaJEHTHBIX CBS3EH H
MOJIEKYJIIPHBIX OpOUTasei.

KommuiekcHble coeauHEHUs: OOIIMe MOHSITUS, HOMEHKIATypa, H30MEpHs.
CtpoeHne KOMIUIEKCHBIX COCIWHEHUW, TEOpHS KPUCTAJUIMYECKOTO  IOJIA.
VY cTONYMBOCTh KOMIUIEKCHBIX cOeMHEHHI. OCHOBHbBIE MOHSTHUSI KPUCTAIUIOXUMUMU.
[IpocTeliiue CTPyKTyphl OMHAPHBIX COEIWHEHUN. 30HHAsT MOJEIb CTPOCHUS
TBEPABIX TEIL.

3. XuMHs HETIEPEXOJIHBIX AJIEMEHTOB

Bopopoa-niepssiii anemenT 11C, ero ABONCTBEHHOE MOJIOKEHUE. DIEMEHTHI 11,
2 m 13-18# rpynn IIC. 3akOHOMEpPHOCTH B HW3MEHEHUU JJIECKTPOHHBIX
KOH(UTypalMii, BEJIMYUMH PAAUYCOB, JJIEKTPOOTPUIIATEIILHOCTH U HDHEPruu
MOHU3AIMU aTOMOB. TUIHYHbBIE CTENIEHU OKUCIICHHS. 3AKOHOMEPHOCTH B CTPOEHUU
Y CBOWMCTBAaX OCHOBHBIX TUIIOB coenuHeHuu. [Ipuponnbie coeMHEHNUs], TOyYEHHE
Y IpUMEHEHUE. brosiornueckas poss.

4. XuMus nepexoaHbIX 3JIEMEHTOB

Onementsl 3-12i rpynn IIC. 3aKkOHOMEPHOCTH B M3MEHEHHH 3JIEKTPOHHBIX
KOH(UTYpaInii, BETUYNH PAANYCOB, SHEPTUU HOHU3AINH, XapaKTEPHBIX CTEIICHEN
OKHCJICHUS, KOOPJAMHALMOHHBIX uHucen aroMoB. llpupoaneie coenuHeHus,
MOJIyYEHUE W COMOCTaBieHUE (UBUYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BemecTtB. CTpOE€HHME UM CBOMCTBA OCHOBHBIX KOMIUIEKCHBIX —COCIUHEHMUI.
buonoruyeckas posb. OcobeHHOCTH f-371€MEHTOB.

5. CoBpeMeHHbIE TPOOIEeMbl HEOPTaHUYECKON XUMHUH.

Merannoopranudeckas U CyHpaMoJIEKYJIIpHas XUMUS. Xumust
HECTEXUOMEPUYECKHUX COEIMHEHUM. Heopranuueckue MaTepuasbl.
Hanomarepuraibl 1 HAHOTEXHOJIOTHS. buOHEOpraHnyecKas XuMHusl.

5.3 «OpraHu4yeckas Xmumusn

Pexomenayercsi /151 HANPABJIEHUS MOATOTOBKU « XMMHUS » KAK
o0was 1 Bcex npoduiieid moAroToBKM 0a30Basi IMCHUIVIMHA IUKJIA
«IIpodeccuonasibubie (cnennaabHble) TUCHUILIUHBD)
KBanudukanus (crenenn) - 6akaaaBp
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AHHOTAIUSA MPOTPAMMBI
1. BBenenue
Opranuueckas XMMHsI KaK OJIMH U3 BAXHEUIIUX Pa3feiIoB XUMUU: MPEIMET U

3alaud  COBPEMEHHOM OpraHMYEeCKOW XHMHUHU, B3aHUMOCBS3b C JIPYTUMU
COBPEMEHHBIMU HAyYHBIMU JUCIMIUIMHAMU — OMOJIOTMUECKOW XMMHEH, XuMuen
BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN (TOTUMEpOB), (HapMaKOIOTHYECKON XUMUECH,
MEIUIIMHCKON XUMHUEH.

2. Teopernueckue OCHOBbI OPraHUYECKON XUMUU
[TonsiTue 0 xuMHUYeCKOr QYHKIMH, KITacCCU(PUKAIIAA OPTaHUYECKUX COCTMHECHHM

YU OCHOBBI COBPEMEHHOW HOMEHKJATYpbl OpPraHWYeCKHX coequHeHui. CTpoeHue
OpraHUYEeCKUX COEIMHEHHHA (rudpujausanus yriaepoja B  OPraHHUYECKHX
COCIMHEHUSIX, ATOMHBIE W MOJEKYJSpHbIE OpOWTaNu, TMpUpOJa CBSI3eH B
OpraHUYEeCKUX  COCOUHEHUSAX  DJIEKTPOHHBIE  A(PQPeKThl  3aMecTUTeNnei).
Oprandueckue peakiud W HUX MEXaHU3Mbl (KMHETHKAa TEePMOJMHAMMKA,
CTepeoXuMHuUeckuil pesynbrar). Ontuyeckas uzomepus. CrocoObl U300paxeHus
IPOCTPAHCTBEHHOT'O CTPOEHUSI OPraHUYECKUX MOJEKYJ (KJIMHOBUIHBIE ITPOCKIUH,
mpoekiuu  Hpiomena wu crepeoxumuueckue Gopmynsl @Dumiepa). Dusuko-
XUMUYECKUE METOJbl UCCIEAOBaHUs CTpOoeHUsl oprannyeckux coeaunenuit (MK-,
YO-, SIMP-cunekTpockonus, Macc-CIEKTPOMETpHUs, PEHTICHOCTPYKTYPHBIN
aHaju3).

3. OCHOBHBIE KJIACChl OPraHUYECKUX COCTNHEHUM.
OYHKIIMOHAJIbHBIA ~aHaJu3 OPraHMYECKUX COECJUHEHUH U OCOOEHHOCTHU

ANICKTPOHHOTO CTpOeHUs (YyHKIUOHANBHBIX rpynn. COBpEeMEHHBIE METOIbI
CHUHTE3a OpPraHWYECKHX COCIUHCHHI, OCHOBBI PETPOCHHTETHUYECKOTO aHalln3a.
XUMHUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUU, OOYCIIOBJICHHBIC HATUYHEM
GYyHKIMOHANBHBIX ~ TPYNN  pa3nu4yHoW  mpupoasl.  [lonmudyHkimonanbHbIe
OpraHUYeCcKHue COEAMHEHHUS, B TOM 4YHcie — mpupogHbie. OCHOBBI XUMHUU
MPUPOIHBIX COCIMHEHUN (CaxapoB, aMUHOKHUCIIOT, OEITKOB, HYKJICHHOBBIX KUCJIOT,
CTEPOUJIOB).

4. CoBpeMeHHbIE MPOOJIEMbl OPraHUYECKON XUMHUH.

Pa3paboTka HOBBIX CTpaTErM4eCKUX MOIXOJI0B, TO3BOJISIONIUX TIAHUPOBATH U
OCYWIECTBIISITh CHHTE3 OpPraHMYECKUX COCAUHECHUM 3aJaHHOW CTPYKTYPBI
(HampaBieHHBIM opranudeckuii cuHte3). [lomydeHue HOBBIX JIEKAPCTBEHHBIX
npenapaToB, pa3HOOOPa3HBIX MAaTEpUANIOB C 3aJaHHBIMU (U3UKO-XUMUYECKUMU

38



CBOﬁCTBaMH, B TOM YHCJIC — HAHOMATCPHUAJIOB. CO3I[aHI/Ie MCTATIIOKOMIIIICKCHBIX
KaTaJin3aToOpOB HOBOT'O THIIA, IMO3BOIAIOMHUX OCYHMICCTBIIATL MHOTHC PCAKIIMKU B
ACUMMCTPHUYCCKOM BapHUaHTC. COBepH_ICHCTBOBaHI/Ie HU3BCCTHBIX U CO34aHUC HOBBIX
XUMHNYCCKHUX TCXHOHOFHﬁ, OTBCUHAIOIINX COBPCMCHHBIM Tp€6OBaHI/I§IM
HKOJIOTHYECKOI 0€30ITaCHOCTH.

5.4. «KKBanToBass XuMmus»

PexomMeHnayercst il HANIPABJICHUS OATOTOBKH «XMMHUS » KAK
o01as 1 Bcex npoduiieid moAroToBKU 0a30Bas IMCHUILUIMHA HUKJIA
«IIpodeccuonanbHbie (CHeqUaJdbHbIE) TUCHUIIIMHBD)
KBanupukanus (creneHs) - 6akajaaBp
AHHOTALMSA POTrPAMMBI

1. BBeaenne. KBantoBasi XuMusi Kak TEOPETUUYECKAS] OCHOBA MPEICTABICHUI
COBPEMEHHOW XHUMUH.

2. OO0mme mnpuHHUNbI. BpemMeHHOoe U CTalMOHApPHOE YpPaBHEHUS
[pénuarepa st atroMOB W MOJIEKYJ. AauabaTudeckoe MPUOIKEHHUE.
DNeKTpOHHbIE, KoJieOaTeIbHbIE U BpallaTeIbHbIE COCTOSIHUSL MOJIEKYI.

[ToBepxHOCTh MOTEHUHATbHOW 3HEprun. CBsI3b CTPYKTYPHI MOJIEKYJBI C
TOIOJIOTUEN MOBEPXHOCTH MOTECHIIMAIBHON YHEPTUU.

DJIEKTPOHHAS IUIOTHOCTh U €€ M3MEHEHMS IPU MEpeXoJie OT aTOMOB K

MOJIEKYIJIE.
3. Meroabl KBaHTOBOW XuMuM. OJHOANEKTPOHHOE NPUOIMKEHUE WU
metonael Xaptpu — ®oxka. OpOutanbHble »Heprum U Teopema Kynmaxca.

DneKTpoHHasi Koppeysdnus, MeTonbl ee ydera. Teopema XosuOepra — Kona.
Merobl Ha OCHOBE (DYHKIIMOHAJIA JIEKTPOHHOM TUIOTHOCTH.

Onucanue MEXMOJEKYJSPHbIX B3aUMOJECHCTBHII B paMKax KBaHTOBOM
xuMud. COCTaBJISAIOMINE MEKMOJICKYJISIPHBIX B3aUMOJICHCTBUM.

4. CummeTpus sigepHoil KoHpurypauuu. ['pynnbl CUMMETPHUM sSIEPHON
KoH(purypauuu. [IpeacraBnenus rpynn CHMMETPHUH.

CummMmetpust u cBoricTBa Mojekys. Kiaccudukanus cOCTOSHHI MOJIEKYT U
KJIaccuukanus opoburtaneii mo cummeTpuu. - u m-OpOuTanu, T-37TEKTPOHHOE
npubnmxkenue. Paznuunaple TUOB  opOuTaneil  (JIOKaTM30BaHHBIE OpOWTANH,
opOutanu cuUMMETpUud U T.1.). [uOpuauzaumss U ruUOpUIIHBIE OpPOUTAIIH.
[IpeacraBnenust 00 aToMax B MOJIEKYJIE.

DnekTpHHO-KoJIeOaTenbHOoe B3aumoielicteue u adextol SAna — Temnepa.

5. IHonysmnupuyeckne MeToAbl KBAHTOBOW XumMuHM. OCHOBHBIC
NPUHLHUINBI TEpPEXo/a K IMOJYyIMIOUPUYECKHUM MeTolaM. MeToapl Ha OCHOBE
HyJieBoro auddepeHnasbHoro MepeKkpbiBaHusd. PaclupeHHbId M MpOCTOU
MeTOAbI XIOKKEIIA.

6. [Mpuxknagnble 3a4a4d  KBAHTOBOM XuUMHMM. Pa3ziuyHble TUIIBI
XUMUYECKOU CBSI3U. 3apsAJibl HA aTOMaX U MOPSIIKU CBSI3EH.
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KoopanHanunoHHble coenHeHus. Teopust KpUCTalInyecKoro Mmojsi U TEOpHs
10JIsA TUTra”10B. KOMILIEKCHI C MEpEeHOCOM 3apsija.

Oprannueckue coenuHeHusd. llepeHocuMocTh opOuTanedl U SJIEKTPOHHOU
IUIOTHOCTH JIOKAJIbHBIX ()ParMeHTOB MOJIEKYJ. ApomatudHOCTh. M3o0mo0anbHas
aHanorusi. Teopus rpaHuyHbIX opOuTtaneii. KoHuenuus »XeCTKuX U MATKUX KUCJIOT
Y OCHOBAHHUM.

IIyTh peakiuu W KOOPAMHATA PEAaKUWHU HA IOBEPXHOCTH ITOTECHIUAIbHOU
sHeprun. llepexomHoe cocrosiHme. CUMMETpPHUS PEareHTOB, IEPEXOJHOIO
COCTOSIHMSI U TNPOAYKTOB peakuuu. [IpuHOMnD coxpaHeHus oOpOUTaIbHOU
cummetrpun BynBopaa — Xoddmana.

5.5 «CoBpeMeHHas HeopraHM4yeckas XMmusan
Pexomenayercs JJis1 HANPaBJeHUs MOATOTOBKU «XHMHUS » KAK 001Ias
BY30BCKasl JMCHUIIMHA AJs1 npoduist noarorosku «Heopranuueckas u

KOOPAUHALMOHHAS] XUMMS»
KBanudukanus (creneHs) - 0akaaaBp
AHHOTAIUS POTPAMMBI

1. Mozneny XMMUYECKOU CBSI3W B HEOPTaHUYECKOW XUMUU

Cummerpuss ~ MOJeKyn W opOuTameld, TaOIUIBI  XapakTEpoOB,
npenacrasiiennda. Merogq MO-JIKAO aji1 MHOrOaTOMHBIX MOJIEKYJI, TPYIIIIOBBIE
opOuTany, >SHEpreTHYeckue auarpammbl. KoppenasuuoHHbIE JUArpaMMBbl.
[TepronnyHocTh OpOUTANIBHBIX MapaMeTpoB. CTeneHb MOHHOCTH KOBAJIEHTHOM
CBSI3M, JHEPrUsi WOHHOM KPUCTAJIUIMYECKOM CTPYKTYphl. Ban-mep-BaanbcoBo
B3aMMOJICMCTBUE, BOJOPOJHBIE CBA3H.

2. O0pa3oBaHUE, VCTOMYUBOCTH M PEAKIIMOHHASA CIIOCOOHOCTH MOHOSJIEPHBIX
KOMILJIEKCOB

Mogens JIstonca. Teopust MATKUX U XKECTKUX KUCIOT U OCHOBaHuM IIupcona.
YcroitunBocth  KOMIUIEKCOB.  (OCOOEHHOCTHM  KOMILIEKCOOOpa30BaHUSL  S-
MeTaioB. Kommiiekcsl d-3meMeHTOB: paclleryieHue opOuTaneil B MOJX
pa3IUYHOM CHUMMETPHUH, CHEKTPOXUMUYECKUN psijl JIMTAHJIOB, MAarHUTHbIC
cBoiicTBa. PeanbHas 3leKTpOHHAs KOH(GUTYpalus aToMOB, TepMbl. JlnarpaMmel
TanaGe-CyraHo, CEKTphI JIEKTPOHHBIX Nepexo/oB. K paTHbIE CBSI3M MeTayll-
JUTaH]l, T-CBA3bIBaHWE, TNepeHoc 3apsiaa. KapOoHWIbl M POJICTBEHHbIE
coenunenus, npaBuino Cumksuka. Ocobennoctu f-anementoB. CrnuH-
opOuTaNnbHOE B3aUMOJEHCTBUE, TEPMbI f-37IEMEHTOB, MarHUTHBIE CBOICTBa
KOMIUIEKCOB f-a11eMeHTOB. MexaHu3Mbl peakiMil ¢ y4acTHEM MOHOSIEPHBIX
KOMIIJIEKCOB. B3aumHoe BIIUSIHHE JIUTaH/OB. OKHCIHUTENBHO-
BOCCTAHOBUTENbHBIE peaKMU. MeTaITIOKOMITJIEKCHBIN KaTau3.

3. IlonusganepHble CUCTEMBI
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BzaumoneiictBue wmerami-metaut  (M-M).  Ilpsimoe u  KocBeHHOE
oOMeHHBIE B3aUMOJICHCTBUS, cBepxoOMeH. KoomepartuBubiii 3¢dext Ana-
Tennepa. Kpatusie cBs3u M-M, O-kOMIOHEHTa XMMUYeCKoi cBs3u. Kiactepsl,
yucna KBD u KC3, muoronentposas cBsa3p M-M. KoHuaeHcanusi KiacTepoB.
®a3bl [{uHTIIA.

4. BBeaeHuE B 3ICKTPOHHOE CTPOCHME TBEPAOrO Tea

DHeprus CBS3M B METAJJIaX. 30HHAs CTPYKTypa TBEpIOro Teina. Pemerku
bpaBe, sueiika Burnepa-3eiitiia, oOpartHas pemieTka. 30HbI bpuinirosHa.
[InoTHOCTH  cocTOsHMM.  MeTamnpl,  JUANEKTPUKH,  IMOIYNPOBOJIHUKHU.
Onekrtpudyeckne M MarHuTHele cBoicTBa. [lapamarnermsm Ilaymu. IIse3o- u
CETHETO3JIEKTPpUKH, (eppouku. HuskopasmepHble TBEpable Tena, OAHO- U
JIBYMEPHAsl IPOBOJUMOCTb, ITAMEPICOBCKOE HCKAKEHUE, HU3KOPAa3MEPHBIN
MarHeTusM. DJIEKTPOHHOE CTPOEHUE OCHOBHBIX THUIIOB OKCUIOB M CyJb(puI0B d-
meTaiioB. [lepoBckutsl. Ma3bl KpucTauiorpauyeckoro cBUra.

6. Cnincox pa3padoTYMKOB U IKCIEPTOB

Pa3zpabotuuku:

XUMUYECKUH (haKyJIbTeT neKaH GakyabTeTa, Jlynun B.B.
MI'Y umenu [Ipencenarens YMC no xumuu

M.B.JIomoHocoBa akanemuk PAH, mpodeccop

XUMUYECKUH (HaKyIbTET npodeccop Kyspmenko H.E.
MI'Y umenn

M.B.JIomonocoBa

XUMHUYECKUN (aKyIbTeT CT.H.COTp [IIeBenbkoB B.D.
MI'YV nmenn 3am. [Ipencenarens YMC
M.B.JIomonocoBa 10 XUMUHU
JKCHneprT:
Cankr-IlerepOyprekuii ['Y npodeccop Yexnna H.B.
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