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1. PexoMenayemasi cTPYKTYpa 3K3aMeHAa

1.1.  TTucebMeHHBI OTBET Ha TPH BONPOCA U3 CIHCKA IK3aMEHALIMOHHBIX BOIIPOCOB.
1.2. becena ¢ yieHaMH MPHEMHOH KOMHCCHH 110 3THM BOIPOCAM M BOIIPOCAM, CBS3aHHBIM

CO CIIEHaJIbHOCTBIO H 6y11yHLHM Hay4YHBIM HMCCJICTIOBAHUEM.

2. Pazgennl JMCHHINIHHBI, PACCMATPHBAEMbIE B X0/1€ JK3aMeHAa
2.1. CrpoeHue Benrecrea

DlleMeHTapHble  YacTHIBl, oOpasylome aToMHOe sApo W aroM. (OcHOBHBIE
XapaKTEepPUCTHKH aTOMHOTO siApa. DeMeHThl. HyKITHasl 1 H30TONEBL. ATOMHAs €JHHHIA MAcChl H
uyucino Asoranapo. Jledext maccwl. PanmoaxtuBHBIT pacnana. SlnepHele peaknuu. MedeHble
aToMbl. ATOM BOJOpOJa M BOJOPOAONON0OHBIE yacTUIBL. BonHoBas (QyHKIMS W COCTOSHHE
SJIEKTPOHA B aTOMe. DBepoATHOCTh, TJIOTHOCTH BEPOATHOCTH, pamuaibHas —(YHKIUS
pacnpenenenus. AtoMHele opOutanu. KBaHTOBBle umcia W HMX  (H3HYECKHH  CMBICIL.
Mmuoroanekrponnsle atomsl. Ilpunnun [laymm. DnexTpoHHBIE KOH(QHrypallud aTOMOB H
nepuoanyeckas cucrema sneMeHToB. Ilpasuno Xynpa. Ilotenuman wonmsanuu. CpoJacTBO K
JJIEKTPOHY.

Xumuueckas cBa3b B mone H>'. MojekyispHble opoutanu. JlnuHa cBs3u. DHeprus
CBsA3M. JIByxaTOMHBIE YaCTHULBI: HOHBI M MOJIEKYJIBI, COCTOSIIHE H3 3JeMeHTOB - u Il-ro
MEPHOMIOB. G- M T- CBA3H. DHEpreTHYecKkas JuMarpaMma MOJIEKYISpHBIX opOutaneil. Ilpauia
3all0JIHEHHS  MOJIEKYJIAPHBIX — OpOHTanei osnexTpoHamu.. KpartHocTh (NMOpSZOK)  CBSA3H.
JIBYyX2JIEKTPOHHBIE CBSI3M B MHOIOATOMHBIX MOJIEKyJIaX. ['eoMeTpHueckoe CTpOeHHEe MOJIEKYJI C
TOUKH 3pEHHMs THOpPHMAM3ALMM M METOJa OTTAIKHBAHHS BaJCHTHBIX OJIEKTPOHHBIX Iap.
MHOroueHTpoBbIe MOJIEKYISPHBIE OPOUTATH. DIEKTPOHOAePUIIMTHBIE YacTHIlbl. COnpsKeHHbIE
KpaTtHble  CBa3H. Teopus KpucTajuimyeckoro mnois. Pacuenienuwe  d-opOuraneit B
OKTasJApHYECKOM M TETPadJApHYECKOM TMOJsAX. Teopusi mois JuranjgoB. KoMIlIeKCHbIe
COETMHEHUS.

Junons. JIMnonpHBI MOMEHT CBS3H. DJIEKTPOOTPHLATEIBHOCTH aToMoB. MDakTopwl,
BIMAIOIIUE HAa JMIOJBHBI MOMEHT Mouiekynabl. Ilomspusyemocts momekyn. Ilonspuzanus
BelecTBa. Jluanekrpuueckas NOCTOsSHHAs. MarHUTHBIA MOMeEHT 4YacTHil. [lapaMarHeTusm u
JuamarHeTusM. Bao-nep-BaanbcoBel B3aumojeiicTBus. KoBalleHTHBIE W BaH-J€P-BaajbCOBBI
paaunycel atoMoB. Mojenu Monekys1. Bogoponnas cBs3e. BzaumoeiicTBiHe HOHOB.

I"a3bl, JKHIAKOCTH, TBEP/BIE Tena, KpucTauibl. [IpocTpancTBenHas peuietka. [Tpocreiimme
HOHHBIE, aTOMHBIE M METAUIMUECKHE pEIIeTKH (pelleTka XJIOPHUCTOro HaTpus, aiaMasa,
KyOH4eckHe, rpaHelleHTPHPOBaHHbIE U MJIOTHOYNIAKOBAaHHBIE PEIIETKH). PEHTreHOCTPYKTYpPHBIH

aHanu3, ypaHeHue Bynbda-bparra. JlegekTsl B peasbHBIX KpUCTA/UIaX. OJIEKTPOHHAs
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CTPYKTYpa KpHUCTaJUIOB. Moziesib cBOGOIHBIX 37IEKTPOHOB B MeTayllaX. 30HHAs TEOPHs TBEP/BIX
Teld. Mertamiuyeckas NpOBOAMMOCTb., M30MITOPBI M IOJYNPOBOAHUKH. YpoBeHh DepMmu.
DJIEeKTpOHHA U JBIPOYHAs IPOBOAHUMOCTb.

ONeKTpOMarHUTHOE  HM3JIydeHHe W BeumlecTBo.  (Pu3Mueckas  CYmHOCTH |
MH(OPMATHBHOCTL METOJIOB: 3JIEKTPOHHOI CIIEKTPOCKOIHUH, KoJebaTeNbHOll H BpaIaTeIbHOM
CIIEKTPOCKOIIMH, MAaTHMTHON PajHOCIIEKTPOCKONNH. DJIeKTPOHHBIH NapaMarHUTHBIN pe30HaHC 1
CBOOOJHBIE pajJMKalbl. SINEpHBIH MArHUTHBI pe30HAHC: XUMHYECKHH CIBHT M paclIeleHHe

CHTHAJIOB.

2.2. XuMH4ecKasi TepPMOAHHAMHKA

IlepBoe Ha4yano TEPMOAMHAMHKH M €T0 MPHIOKEHHE K XMMHYECKHM MpolleccaM. 3aKoH
COXpPaHCHHS W MPEBpAIEHUS JHEPrHH. BHYTpeHHsIs 3Heprus, SHTAIBIHS, TeljioTa W pabora.
DyHKIHH COCTOSHHA M TIpoliecca. BzaumoeiicTBre TeIIOThI, paboThl H U3MEHEHHs BHYTpEeHHE
SHepruu. 3MeHenHs SHTAJIBIIMU U BHYTPEHHEH SHEPTHH B Mpolleccax B HeadbHoM rase. CBssb
TEIIOBBIX  3((EeKTOB NpH  IMOCTOSIHHOM 00beME€ W MNpH  IIOCTOSHHOM  JIaBJICHHH.
Tepmonnnamuyeckoe obocHoBaHue 3akoHa [ecca. ITpumenenue 3akona Iecca s pacuera
TernoBbIX 2(@dekToB. CTaHIapTHBIE COCTOSIHHS BeIeCTBA. TerioTel 0Opa3oBaHHs M3 MPOCTBIX
BEIIECTB W TEIUIOTHI CropaHHsl COeAMHEHWH. VX mpuMeHeHHe /Il BBIYHCIIEHHS TEILIOBBIX
>pdexToB. TemnoeMKoCcTb, 3aBHCHMOCTH TEIUIOGMKOCTH OT TEMIIEPATyphbl. 3aBHCHMOCTH
TerIoBbIX 3((HEKTOB OT TeMmeparypbl. YpaBHenue Kupxroda. Pacuers! TemioBbx 3¢QeKToB.
TepMoxuMusl, KATOPUMETPHYECKHE METO/IBI ONIPE/IENIEHHS TETUTOBRIX 3(h(heKTOB.

Bropoe Hauano TepMOIMHAMHUKM M €ro INPWIOKEHHe K XHMHYECKHM MPOIECCaM.
Tepmonunamuueckue ¢ynkuun. TepmonuHamuueckass oOpaTHMOCTE M HEOOpPATHMOCTh
nporeccos. Pabora u Temora obpaTMMoro mpornecca. DHTPONHA. AHATHTHYECKHE BBIPAKEHHUS
BTOPOr0 Hayaja TEePMOJMHAMUKH JUld OOpaTHMbBIX M HeoOpaTHMbIX mpoueccoB. [IpumeHeHue
DHTPONMH KaK KpUTEpHUs pABHOBECHS M HAIpaBJEHHS CAMOINPOH3BOJBHEIX IIPOIECCOB B
M30JIMPOBAHHBIX CHCTeMax. M3MeHeHue SHTPONUH B pa3NUuHBIX Npoleccax. TepMoInHAMHYECKHE
CcBOlicTBa ra3oB H rasosbix cMeceil. [loctynar Ilnanka. Pacuer aGcommoTHOM SHTPOIMHA BelllecTBa B
TBEPAOM, JKHMJIKOM M Ta3000pa3sHOM COCTOSIHMAX. PacueT W3MEHEeHHS SHTPONHH XHMHYECKHX
peaKIMii 10 CIPaBOYHBIM JAHHBIM IIPH pa3jIMYHBIX TeMilepaTypax. JHeprusi ['ub6ca. DHeprus
['ensmronsua. Pacyers! aneprun ['nd6ca v ['enbMrosplia mo cripaBOuHbIM BeJTMUMHAM. Y paBHEHHS
MakcUManbHOH paborel ['nb6ca-I'ensmronbua. XUMHYECKHH IOTeHUIHanT M oOlIMe  YCIIOBHS
paBHOBecHs cHcTeM. XHUMHUYeCKHH NMOTeHIHAa /Ul HeaIbHBIX Ta30B.

CratuctHueckoe HCTOJIKOBAaHHE BTOPOro Hawanta TepMoauHamuku. [lonstue o

TEPMOJIMHAMHYECKOIT BEPOATHOCTH COCTOSAHMA chcTeMbl. CtaTHcTHYecKast (JOPMYIHPOBKA BTOPOIO
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Hayajla TEePMOJMHAMHKH. YpasHeHHe bompimMana-IInanka, —cBs3bIBaiolliee  3HTPOIMIO M
TEPMOIMHAMHYECKYIO BEPOSATHOCTh. Pacnpe/iesieHne 4acTHIl MIEAJIBHOTO raza IO SHEPrHsM B

COCTOSIHMH paBHOBecHs. [IoHsITHE CYMMBI COCTOSHUIA.

2.3 Xumu1eckoe papHoBecHe. TepMoaHHAMHYECKHIT PACUeT PeAKIHOHHBIX CHCTEM

[Tapuuanbueie MOJISPHBIE BETHYMHBL, HX ONpEEIeHHE [0 IKCIIEPUMEHTATEHBIM JaHHBIM
U NyTeM HMHTErpHpoBaHHs ypaBHeHMs ['uO06ca - [lrorema. XWUMHYECKHH IIOTE€HUHaN, €ro
3HAYEeHHE Ul KOMIIOHEHTA HEAbHOIO Ta3a, UeallbHOro pacTBOpa, MPeaeIbHO pa3baBiIeHHOro
pacTBopa M Ul pealbHbIX cucTeM. IToHATHe 00 aKTHBHOCTH W (YTHTHBHOCTH. YpaBHEHHE
u3oTepMbl peakuud. Komncranta paBHOBecHs. YpaBHeHHe u300apsl M H30XOphl. Pacuer
PaBHOBECHOI'O COCTaBa PEAKLMOHHOM cMecH. BiHsHHe BHEIIHHMX YCIOBHIl Ha paBHOBECHE.
[punauun Jle-IlaTtense. Bribop onTUManbHBIX YCIOBHIH JUIsS IPOBEEHHS peakiiy. Berunciaenue
KOHCTAHTBI PABHOBECHS IIPH Pa3IMYHBIX TEMIEpPaTypax MO YpaBHEHHIO M300apbl peakiuH, 110

IpUBeIeHHBIM 3HeprusM [ 'n66ca u no merony Temkuna u IlIBapumana.

2.4 dazoBble pABHOBECHA H CBOIICTBA PACTBOPOB

OcHoBHble MOHATHA: (a3a, COCTABJISIONIEE BEIIECTBO W KOMIIOHEHT CHCTEMBI,
TEPMOJAMHAMHUYECKHE cTeneHu cBoOoxbl. IlpaBmio ¢a3 ['mb6ca. YcnoBus paBHOBecHs (as.
®asosbie nepexonpl. CocymectBoBanue (a3. Juarpamma coctosiHus. [IpHHIMOBI aHamH3a
quarpamMM coctosHus. YpasHeHne Kunaneilipona-Knaysuyca, ero mcrons3oBaHHe sl pacyera
(a3oBbIX  paBHOBeCHH B  OJHOKOMIIOHEHTHBIX  cHcremax.  Da3oBble  JHArpaMMEI
OJIHOKOMITOHEHTHBIX CHCTeM. J[HarpaMMa cOCTOSIHHS BOJIBL.

3akon Payns nang uaeanbHBIX M NpeleibHO pa30aBlIEHHBIX pPAcTBOPOB. Y4Yer
JMCCOLMALMM PAaCTBOPEHHOTrO BelllecTBa. PacTBopuMocTh ra3os, 3akoH ['enpu. TemmepaTypsl
3aMep3aHdsd W KHIIEHHS pacTBOPOB, KpHockomust M 30ynmockorus. Ypasuenue Illpenepa.
OcmoTHYeckoe aaBieHHe pacTBOpoB. OOpaTHBIH OCMOC, €ro HCMOIbL30BAHME IS OYHCTKH
CTOKOB M oOIpecHeHHUs: Bojbl. OrnpejelleHHe CTENeHH W KOHCTAHTHI JHCCOIHAIMH CJIa0bIX
3JIEKTPOJIMTOB, KaKylleics CTeleHH IUCCONMALMU M KOod(dHIHeHTa aKTHBHOCTH CHIIBHBIX
JJICKTPOJIMTOB 110 ONBITHOMY 3HA4YEHHIO H30TOHMYecKoro koadduimenrta. Onpenenenue
MOJISIPHOM Macchl OpraHMyYecKUX BEIIECTB METOAAMH KPHOCKOITHH U 30y THOCKOIIHH.

OOGpaszoBanue pacTBOpoB dekTponuToB. ConbBaranuss W accoluanus. TeopHs
ruapaTtauuu. Teopus aktuBHocTeil JleOas-Xiokkens. O000ILIeHHbIE TEOPHH KUCIOT H OCHOBaHHUIH
Bpencrena, JIptonca. KucnoTHo-ocHOBHBIE CBOMCTBA HEBOIHBIX PACTBOPOB H PACILIABOB.

JluarpaMmel COCTOSIHHMSI JIByXKOMIIOHEHTHBIX CHCTEM JKHAKOCTH — Tap C IOJHOH

B3aUMHOW DPAaCTBOPHMOCTBHIO KOMITOHEHTOB B JKHAKOW ¢aze. MneanpHble cucTeMbl. Pacuer
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Juarpammel 1o 3akony Payns. Ilepseril 3akon Konoranosa. Homa. IlpaBuno peruara. Pasronka
KHIKHX cMeceii. [lonstne o pextndukanun. OTKIOHEHHS OT HICAIBHOCTH. A3€0TPOIHA.
Bropoii 3akon Konosanosa. JluarpaMMbl CHCTEM C IOJHOH B3aUMHON HEPACTBOPHMOCTHIO
KOMIIOHEHTOB B uKoH (ase. [leperonka ¢ BojsHbIM mapoM. JlMarpaMMbl CHCTEM KHIKOCTD —
JKHJIKOCTh. DKCTPaKIMs, 3aKoH pacmpenenenuss Hepucra. Kinaccupukanus MexaHH3MOB H
OCHOBHBIC 3aKOHOMEPHOCTH IIPOLECCOB IKCTpakUMu. JlmarpaMMbl CHCTEM JKMIKOCTH — Map ¢
OrpaHHYCHHON B3aHMHOMN pacTBOPUMOCTBIO KOMIIOHEHTOB B JKHJIKOH (ase.

JlnarpaMMel  COCTOSIHMSL ~ JIBYXKOMITIOHEHTHBIX CHCTEM C  IIOJIHOH  B3aMMHOIl
HEepacTBOPUMOCTBIO KOMIIOHEHTOB B TBepaoi ¢aze. Meron nuddepeHnnambHO-TepPMUYECKOTO
ananu3a. Iloctpoenne muarpamm. Pacuer amarpamm no ypaerenuio Illpenepa. Teepabie
pacTBOPELI, OrPaHHYEHHBIH M HEOrpaHMYEeHHBIH H30oMopdu3M. CHCTEMBI ¢  TBEPIBIMH
pacTBOpamMH: HJeanbHble, C MHHUMYMOM TEMIIEpaTypbl IUIABIEHHS, O3BTEKTHYECKOTO H
IEPUTEKTHYECKOT0 THIOB. CHCTEMBI ¢ KOHIPYSHTHO H HHKOHIPYIHTHO IUIABSAIIMMHCS
coenuHenusamH. [IposgBrenne Ha auarpamMMax NOJMMMOP(HBIX IpeBpallleHHil ¥ pacclauBaHUs
KuaKoi dasel. Onpenenenne TemnoBbIX 3(dexToB (a3zoBbIX NpeBpalleHUH 10 METOy

Tammana.

2.5 DieKTpoXHMHYeCKHe PABHOBECHS

PaBnoBecus B pacTBOpax 37eKTposuTOB. OOpa3zoBaHHE pPACTBOPOB 3JIEKTPOIHTOB.
CunbHple M cnalble 271eKTpONUTHL. TeopHs 3IeKTPOJIWTHYECKOM aucconuanuy. KoHcTaHTa
CTENEHB JIEKTPOMTHYECKOH Jicconnaniy. 3akoH pasdasnenus OcTBaibia. 3aBHCHMOCTE CTENEHH
JWCCOLMALIMM  OT KOHLEHTPAIMH, TEeMNepaTypbl, HPHPOIBI PACTBOPUTENA. TepMOXHMHYECKHE
ahdexTsl B pacTBOpax 3JIEKTPOIMTOB. DJIEKTPOJHTHYECKAs JMCColMalus Bozabl. HemocraTku
TEOPHH IJIEKTPOIMTHUYECKOH JucconManu. Teopuss MEKMOHHOro B3auMojeicTBus. [loHsTHe
aKTHBHOCTH U Ko3(duienTa aktuBHOCTH. MoHHas cuna pactBopa. TepMoauHaMHUecKne OCHOBBI
TEOPUH MEKMOHHOro B3aumoseicreus. Teopus [lebas-Itokkens. Mozens pacTBopa 3eKTposiuTa
no Jlebato-Xrokkemo. PacyeT SHeprud MEKHOHHOIO B3aUMOJIEHCTBHS M KO3()(HIHMEHTOB
AKTUBHOCTH. YPaBHEHHMS, CBA3BIBAIOIINE KOI()DHIMEHT aKTHBHOCTH ¢ HOHHOM CHJIOH PacTBOPOB.
Hon - noHHOE B3auMoOEiiCTBIE B KOHIIEHTPUPOBAHHBIX PACTBOPAX, ACCOLMAIINS HOHOB.

DneKTpuyueckas IPOBOJIUMOCTE AIEKTPOIUTOB. OCHOBHBIE MEXAHH3MBI IEPEHOCA TOKA B
pacTBopax, paciulaBax M TBEPABIX OIEKTPOIUTAX. YJeJbHas, SKBHBAJIEHTHAs H MOJSApHAs
SNEKTpUYECKasi IPOBOJUMOCTE. 3aBHCHMOCTD JIEKTPHUYECKON IPOBOAMMOCTH CIa0BIX M CHIIBHBIX
SJIEKTPOJIMTOB OT KOHIEHTpAllMH W TeMneparypbl. [loIBHKHOCTE HMOHOB, HX 3aBHCHMOCTH OT
TeMIIepaTypsl, NPUPOJLI MOHOB M BSI3KOCTH DPACTBOPUTENsS. BBIBOJ OCHOBHBIX COOTHOIIEHHIA

BHCKTpH‘{CCKOﬁ IPOBOAHMOCTH. Uucna nepesoca MW METOABI HX OIPCACICHHUA. MeTomapl
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9KCIIEPUMEHTAIIBHOTO HU3MEpEHHUsA IEKTPHUECKOH NPOBOJUMOCTH EKTPOIUTOR.
Konmykromerpus. Knaccuueckast Teopusi 371eKTPUYECKOil TPOBOJIUMOCTH 3JIEKTPOIMTOB. TeopHs
BIICKTpUUeCcKOl nposoaumocTn Jlebas-Onzarepa. KoauimeHT 31eKTpHUecKoil IPOBOJIHMOCTH.
O PeKThI B 2MEKTPOIMTAX B YCIOBHAX MEKTPUUECKON NTPOBOJIUMOCTH. AHOMAJIMH 3JIEKTPUUECKOH
nposoauMocTH. Jnddy3us B pactBopax a1eKTpoIuToB. 3akoHb! DHKa.

Tepmonunamuka DJ[C. PaBHOBecHBIE 3J1€KTPOJHBIE MOTEHIHANBL TepMoaMHAMHYECKOe
BBIPQJKEHHE JUIi PABHOBECHOTO 3JIEKTPOAHOTO IOTEHIMANA. DJEKTPOAbI DJIeKTPOXUMHUYECKHX
CHCTEM M MX KilaccH(ukanus. DIeKTPOXHUMHYECKHE CHCTEMBI: (hH3UYECKHE, KOHIIEHTPALMOHHEIE,
xumuyeckue. llorennmomerpus. Pacder TepMOAMHAMHYECKHMX BEMYHH HA OCHOBE H3MEPEHHBIX
obparumbix DJIC. Mexanusm obpazosanus DJIC U npupoja 3meKTpoaHoro norennuata. Ckauku
MOTEHLHAIA B JJIEKTPOXMMHYECKHX cHcTeMax. Bripaxenune DJIC u 31eKTpoIHOrO MOTEHI[HAA
yepes anredpanyecKyro CyMMy ralbBaHU- U BOJIBTA-IIOTEHIHATIOB. DJIeKTPOKAMHIUISPHEIE SBICHHUS.

TEOI)PIH H CTPOCHHE JBOWHOTO SJIEKTPHYCCKOI'O CJI0A Ha PpaHHULIE pasJielia 3JIEKTPOI-3JIEKTPOJINT.

2.6. XuMu4yecKkasi KHHeTHKA H KaTaJIu3

@opmanpHass KHHETHKA TMPOCTBIX peakuuil. TeopuM XUMHYECKOH KHHETHKH.
Kunetnueckas xiaccHHKalusa XHMHUECKHX peakiuii. [ToHATHE 0 CKOPOCTH XHMHYECKONH peaKiliy,
MexaHu3Me peakuuu. QopManbHas M MOJEKYJIspHas KMHETHKa. MeTojbl 3KCIepUMEHTAILHOrO
H3YYEHHs KMHETUKH XUMHYECKHX peakimi. OCHOBHOI MoCTyIaT XUMUYecKoi kuneTuku. KoHcranra
ckopocTH. [lopsanok n MonekyaspHOCTh peakiuu. KuHetHyeckd HeoOpaTHMBble peakilMH IEPBOro,
BTOPOTO, TPEThEero M HyjeBoro mnopsiakon. Ilepuon nomypacnana. Murterpampabie u mudde-
PEHIHAIBHBIE METOZBI OIPEAEICHHS TOpsKa M KOHCTAHThl CKOPOCTH IIPOCTBIX PEeaKIHil.
3aBHCHMOCTBH CKOPOCTH M KOHCTAHTBI CKOPOCTH XMMHYECKOH peakiu OT TeMrepatypsl. [IpaBuiio
Banr-I'odpda. YpaBHenue AppeHmyca. DHeprusi akTHBAI[MH. METOIBI ONpEECHHs SHEPIHH,
AKTHUBALIUH, TPEIKCIIOHEHIIMATBHOIO MHOMKHTENS M3 OINBITHBIX KWHETHYECKHX IaHHBIX. [eopHs
3aMeUIEHHOTo paspsaa Bogopoaa. YpasHenue Tadens. [Tonaporpadus.

['omorennslii u ¢epMeHTaTUBHBIM KaTainu3. OCOOEHHOCTH SBICHHS KarajlH3a M
CBOMCTBA KaTalW3aTOpOB (KaTalM3 M XMMHYECKOE paBHOBECHE, AKTHBHOCTh, CEJIEKTHBHOCTB
KaTaau3aTopoB). BiMsHMe KaTaqu3aTopoB Ha KMHETHYECKHE MapaMeTphl peakimil. ['oMoreHHbIH
katamm3.  Kiaccmdukanmss — romoreHHo-KaTtamMTHYecKuX — peakuwmit.  Poms  oOpasoBanms
NIPOMEKYTOYHBIX COEJAMHEHHH. YpaBHEHME KHHETHMKH TOMOIEHHO-KaTAINTHYECKHX pPEeaKIHi.
[TpomexyTounble coenuHeHus AppeHuyca u Baut-I'odda. MeraiokOMIUIEKCHBIH M KHCIIOTHO-
OCHOBHOH KaTanu3. ABTOKaTaaM3 M HMHTHOMpOBAaHHME B TOMOIE€HHO-KATATMTHUECKUX pEaKIIUX.

(MepmenTaTuBHBIT KaTanu3. OCHOBHEBIE NPEACTABICHHS O CTPOCHUH (epMeHTOB. [IpHUHHBI HX



BBICOKOH aKTHBHOCTH M ceseKTHBHOCTH. KodepmenTsl. Kunernka ¢epMeHTATHBHBIX peakimii.
ITpumenenue GepMeHTaTHBHOTO KaTalM3a B HOBBIX OTPACIISX XHMHUECKOH TEXHOJIOTHH.
AncopOuust M rereporeHHbli KaTann3. OCOGEHHOCTH TI'eTepOreHHO-KaTaTHTHYECKHX
npoueccos. Poie xemocopbuuu B KaranmuTHyeckoM akre. IIpHpoja akTHBHBIX IEHTPOB H
IIOBEPXHOCTHBIX MPOMEKYTOUHBIX coelMHeHuH. [IpoMoTHpOBaHNE M OTpaBiieHHE KaTalIH3aTOPOB.
Craqmm  reTeporeHHO-KaTAIMTHYECKUX IIPOIECCOB. MeXaHH3M TeTepOreHHOro  KaTalusa.
MyinbTurieTHas Teopus. [IpHHIMIE TEOMETPHYECKOTO M SHEPreTHYECKOTo COOTBETCTBHs. TeopHs
AKTHBHEIX ancamOrneit. IToHsTHEe 00 37IEKTPOHHON TEOPHH IeTepOreHHOro Kataamusa. | eTeporeHHbIH

KaTaJli3 B XUMUYECKOH TeXHOJIOTHH.

3. Bonipockl K BCTYNHTEILHOMY JK3aMeHY

1.  BrlurcieHHe 5HEPrHH MOHHOH CBS3M B MHAMBUAYAIBHOH MOJIEKyse. DHeprus
HOHHOM KpHCTaJZIMYeCKoH pemeTkH. Y paBHenue bopaa. [{uxn ["'abepa-bBopHa.

2. OcHOBHBIE KBaHTOBO-MEXaHHUYECKHE IpeACTaBlIeHHs 00 aTomax (ypaBHEHHE Jie
Bpoiinga, npunnun I'eiisenbepra, BonHoBast (yHKuus, ypaBHeHue Illpenunrepa u pesynbTaTh
€ro peleHHs s aToMa BOJ0po/Ja U BOJOPOIOIOA00HBIX HOHOB).

3. OcHOBBI METOJIa MOJIEKYJIAPHBIX opOuTaneil. ATOMHBIE H MOJEKYJISIPHBIE TEPMBI.
['mbpunnzanus. [IpoctpancTBeHHOE CTPOCHHE MOJIEKYIL.

4. Ilonsapusaius MOJSAPHBIX M HENOJISIPHBIX MOJIEKYJI B TIOCTOSIHHOM H HEPEMEHHOM
JJIEKTPUYECKHX  TOoJsAX. YpaBHeHus Kiaysuyca-Mocortn, [lebas, Jlopenu-JlopenTia.
Hcnosp3oBanne MOJIEKYIISIpHON pedpakiiui U JUIOIBHBIX MOJEKYIT /Ul OTIpe/ielIeHHsI CTPOEHHUS
MOJIEKYL.

5.  BpamarenpHble cnekTpbl. IIpuMeHeHHe BpalaTeIbHBIX CHEKTPOB MOIJIOMIEHHS
JUlsl OIPEJICNIEHHs] MOJIEKYJISIPHBIX KOHCTAHT Ul JBYXaTOMHBIX H JIMHEHHBIX MHOIOATOMHBIX
MOJIEKYIL.

6.  Omnpenenenue coOCTBEHHOH 4YacTOThI, KO3(pQHUIIHEHTa AHTAPMOHHYHOCTH M
SHEPIHMM XUMHYECKOH CBS3H Ha OCHOBAHHM KOJIeOaTENBHOIO CIEKTpa MHorjouieHus. Yucio u
THUIIB] HOPMaJIBHBIX KOJIeOaHuH.

7. CnexTpsl KOMOMHAIIMOHHOTO paccesHus, ux conocrapnenue ¢ MK-cnexrpamu.

8.  llepmblii 3akoH TepMmoauHaMuku. Temora, paboTa, BHYTPEHHSSI 3HEprus,
SHTAJBIINSA, TEII0EMKOCTh. 3aKoH ['ecca.

9. CranzapTHble COCTOSIHHSI M CTaHJAPTHBIE TEIUIOTBI XHMHYECKHX peaKIHii.
3aBucHMOCTh TeruioBoro a¢dexra peakiuu ot Temneparypbl. @opmyna Kupxroga. Tabmuisl
CTaHJAPTHBIX TEPMOJIMHAMHYECKUX BEIHYMH U HMX HCIOJIb30BaHHE B TEPMOJMHAMMUECKHX

pacyerax.



10. Brtopoii 3aKOH TepMOAMHAMHKH. DHTPOIHS H €e H3MEHEHHs B O0paTHMBIX H
HeoOpaTHMBIX Ipoleccax. PasnnyHble MKalbl TeMIIEpaTyp.

11.  Xapakrepucruyeckue GyHKImH. DHeprus ['n66¢a, sneprus ['enpmronsia.

12. Ycnous paBHOBECHS M KPHTEPHH CaMOIIPOMU3BOJILHOIO MPOTEKAHUS MPOIECCOB.
VYpasnenne ['nd6ca — I'enpmrossiia. Padora i Teriota XuMHUeCKOro mporecca.

13, Xumuyeckue noTeHunansl. XUMHIECKOE paBHOBECHE. 3aKOH JeHCTBYIOMMX Mace.
Paznnunple BB KOHCTAHT PABHOBECHS H CBSA3b MEIKY HUMH.

14.  VpaBHeHHs H300apsl M H30XOPbl XHMHYECKOH peakluH. PacueTbl KOHCTaHT
PaBHOBECHS XHMHYECKMX peaKkIMi ¢ MCIOAb30BaHHEM TaOMMIl CTaHJAPTHHIX 3HAYEHHIH
TepMOIHHAMHYECKUX (QYHKIIMH.

15. KonnuratuBHble CBOHCTBa pacTBOPOB TBEP/IBIX HEJIETYYHX BELIECTB B JKHIAKOCTH.
Ocmoc. OcmoTnyeckoe mapienue. M3otonuueckuit koadduiment: onpeneneuue, GpusHdeckuii
CMEICTI. BBIBOJI aHaNIMTHYeCKOro BBIPAKEHHS JUIs M30TOHHYECKOTO KoadduimeHTa ci1adoro
JIEKTPOJIUTA.

16. KonuratuBHble CBOHCTBa pacTBOPOB TBEPJBIX HENETYYHX BEIIECTB B JKHIKOCTH.
ITonmxenne  TemmepaTypbl —3aMep3aHHs. AHAIUTHYECKOE BBIPAYKEHHE, CBS3BIBAIOIIEE
NOHIKEHHE TEMIIepaTypbl 3aMep3aHHMs CO CBOMcTBamMH pacTBopa. KpHockomuueckas
NOCTOsAHHAsA M ee (u3MYecKHi cMbIcI. BiusgHMe nucconManyy Ha NMOHHKEHHE TEMIIEPATYPBI
3amep3anus. OnpeneneHue MOJISPHOM Macchl TBEP/IbIX HEIETYYHX BEIECTB KPHOCKOIHYECKUM
MCTO/IOM.

17. KonnuraTuBHBEIE CBOHCTBA PACTBOPOB TBEPIBIX HEJIETYYHX BEIIECTB B JKHIKOCTH.
[loBpimienne Temmepatypbl KuneHus. I'paduueckoe obocHOBaHHe sBIeHHS. AHATHTHYECKAs
CBA3b IMIOBBIIIEHUs TEMIIEPATyphl KHIIEHHsS CO CBOHCTBaMH pacTBopa. ODOYIHOCKOIHYecKas
NIOCTOSIHHAS U ee (PU3NUeCKHi cMbIci. BIusHHE TUCCOMAIIMH HAa TEMIIEPATYPY KHIIEHHS.

18. ®azoBrle paBHOBecus. Knaccudukarus. [Tonstue Qaspl: onpejenerue, IpuMepbl.
Cocrapnsromue: omnpeaeneHue, NpuMepbl. YHCI0 KOMIOHEHTOB. BapHaHTHOCTH CHCTEMBI H
YCJIOBHAsE BapHAHTHOCTH cHcTeMbl. CBs3b MEXKIY BapHAHTHOCTHIO M 4HcIOM (a3 u
KOMITIOHEHTOB.

19. ®asosele paBHoBecus. Kiaccudukanus. ArperatHoe cocTosHHe U (asza.
I'eTeporeHHble H rOMOreHHbIE CHCTeMBI. Y cloBus (azoBoro pasHoBecus. [Ipasuino a3 ['uboca.

20. JlmarpaMMbl cocTOsiHMSL OWHApHBIX cucTeM. CHCTeMBI € HeOrpaHHYeHHOM
pPacTBOPUMOCTBIO KOMIIOHEHTOB B JKHJ/IKOM M IIOJIHOIl B3aMMHOM HEpacTBOPHUMOCTBIO B TBEPIOM
coctrosuuu. YpaHeHue Illpenepa. JIuHus 1uMKBHIyca | JHHHS conuayca. [IpaBuiia

ONpeaC/IEHHs COCTaBa COCYIICCTBYIOIIHX (ba?. [ToHsTHE IBTEKTHKH: OIIpeICJICHHE H CBO#CTBA.



DEeHOMEHOJIOTMYECKOe  OMUCAHHE Mpollecca KPHUCTAUIM3ANNM M MOHMKEHHs TeMIIEPaTypbl
KPHCTa/IM3alMHN pacIliaBa npy 100aBjIeHHH BTOPOTro KOMIIOHeHTa. [IpaBuiio peiyara,

21.  Tepmuueckud aHamM3 M JMarpaMMa COCTOSHMSI OWHApHOH CHCTEMBI C
HEOTPaHHYEHHON PAaCTBOPHMOCTHIO KOMIIOHEHTOB B JKHIKOM U B3aHMHOI HEPACTBOPUMOCTHIO B
TBepJIoM cocTostHuM. [Toctpoenne T - X 1uarpaMMbl Ha OCHOBE KHHETHYECKHMX KPHBBIX.

22, JluarpamMmbl COCTOSHMS OHMHApHBIX cHcTeM. CHCTEMBI € HeOrpaHHUYEHHOI
PACTBOPHMOCTBIO KOMIIOHEHTOB B JKHIKOM COCTOSIHHM M ¢ 00pa3oBaHHEM XHMMHYECKOrO
COC/IMHEHHS, IIABAIICIOCS  KOHIPYSHTHO. (DEHOMEHOJOTHYecKoe ONMHCAaHHWEe —Mpolecca
KpHcTaum3aiuu. [IpaBumno peryara.

23. JluarpaMMbl CcOCTOSHHS OMHapHbBIX cucTeM. CHCTEMBI € HEOrpaHHYeHHO
pacTBOPHMOCTBIO B TBEPJIOM H JKHIKOM COCTOSHHH. DEHOMEHOIOTHUYECKOe OMHCaHKe Mpolecca
kpuctausanuu. Ilpasuno peryara. [Toctpoenne T - X amarpamMm METOIOM TEpPMHUECKOTO
aHaim3a.

24. JlmarpaMMBI COCTOSIHMsSI OWHApPHBIX CHCTEM. JIBYXKOMIIOHEHTHBIE CHCTEMbI
KHIKOCTD - JKMJIKOCTB. T - X IHarpaMMa orpaHH4eHHO PaCTBOPUMBIX JAPYT B APYyre KUIKOCTEM.
Buibl orpaHHyeHHO pacTBOPUMBIX KHJKOCTell. Omnucanue mporecca paccloeHHs] OrpaHuYEeHHO
pacTBOpHMBIX kuakocTel. Kpubast rereporenusanuu. [IpaBuiio peryara.

25.  JlmarpaMMbl COCTOSIHUS OMHApPHBIX cHcTeM. B3aUMHO HepacTBOPHMEBIE SKHIKOCTH.
T - x quarpamma cucteMbl. DeHOMEHOIOTHYECKOE ONHCcaHue poliecca ucnapenus. [leperonka ¢
BOJISSHBIM TTApOM H €€ TeopeTHYecKoe 000CHOBaHHE.

26. TpexxkoMIIOHEHTHbIE  CHUCTeMBl. 3akoH  pacnpenernenus. KoHcranta H
koaddurment pacnpenenenus. BiausHue TeMnepaTypsl Ha KOHCTAHTY pacliipe/ieIeHH s,

27. Oxkcrpakuusa. Buasl okcrpakuuu. Teopermueckoe oOocHoBaHuHe. CTereHb
uzsiedeHus. DPpPeKTHBHOCTH IKCTPAKIIHH.

28. JluarpamMBbl cOCTOAHUS OMHAPHBIX cHCTeM. PaBHOBecHs map — KUAKHI pacTBOp B
CHCTEMaxX C HEOIpPaHWYEHHOW B3aMMHON pPAacTBOPHUMOCTEIO JKUAKOCTeH. MDeHOMEHOIOrHuecKoe
omucaHue npouecca ucrapenus. [lepserit 3akon ['n66ca - Konosanosa.

29. JlmarpamMmbl cocTOssHMsA OMHApHBIX cucTeM. PaBHOBecHs nap — jKMAKHH pacTBOp B
CHCTEMaxX ¢ HEOrpaHMYEHHOH B3aHMHOH pacTBOPUMOCTBIO KHAKOCTeH. DEeHOMEHOJI0rHYECKOoe
OMHCcaHKe mpoliecca KoHaeHcauu. [Ipapuio peryara.

30. JImarpamMsbl cocTosiHHsS OMHApHBIX cucTeM. MneanbHble pacTBOphl. 3axoH Payis.
T - X auarpamma ujieanbHOro pactopa. @eHOMEHOIOTHYECKOe OMMCAHUE MTPOIEcca HCIIapEHUs

uaeansHoro pacteopa. Cocras naposoit u xuaxoit gassl. I[Tpasuiio peryara.



31. Jlmarpammel COCTOSIHMSI OMHAPHBIX cHcTeM. PaBHOBecHs map — KHIKHH pacTBOp B
CHCTEMax C HEOrPaHMYEHHOH B3aHMHOH PAacTBOPHUMOCTBIO KuAKOCcTeH. CriocoOBl pasnieneHus
HEOIPAaHHYEHHO CMEIIMBarOIIMXCs KuAKocTel. [Ipocras neperonka.

32. Jluarpammsl COCTOSIHHS GHHAPHBIX CHCTeM. PaBHOBeCHS nap — *KHIAKHH pacTBOp B
CHCTEMaX ¢ HEOrpaHMYeHHOH B3aUMHOH  pacTBOPHMOCTBIO KHMJKOcTeH. Pasnenenue
HEOrpaHWYEHHO  CMEINMBAIOIIUXCHA  JKUAKOCTeH  MeTosoM  (pakIMOHHOM  MeperoHKH.
Pextudukanus. PektudukanuonHas KoJIOHHA.

33. Jluarpammbl cOCTOSHHSI OMHAPHBIX cUcTeM. PaBHOBecHs! map — JKMIKHI pacTBoOp B
CHCTEMaxX C HEOrPaHHYEHHOH B3aMMHOH pacTBOPUMOCTBIO KHMIKOcTe#. JKuakocTtH ¢
MaKCHMyMOM HJIK MHHHMYMOM Ha KPHBOH 3aBHCHMOCTHM JaBJICHMS HACBHIIEHHOTO Mapa oT
cocrasa pacTBopa. Bropoii 3akon ['nb6ca-Konoganoga.

34. JlmarpaMMBbl COCTOSHMS OMHApHBIX cHcTeM. PaBHOBecHs map — KHAKHUIT pacTBOp B
CHCTEMaxX ¢ HEOrpaHHUEHHOH B3aMMHOHW pPacTBOPUMOCTBIO KHMJKOCTEH. A3EOTpPOITHBIE CMECH.
CrniocoOpI pazjiesieHHst a3e0TPOIHBIX cMecei. 3akon Bpesckoro.

35. DnexTponuThl. PacTBOpHI 37eKTPOIUTOB. JlMCCOLMALMA U €€ JBHIKYIIHE CHIIBL
Biusinue pactBopuTens Ha JUCCOIUAIi0. BUIBI pacTBOpHUTENIEH.

36. Jluccommanus W THJPOJIU3 3JIEKTPOIIMTOB. KOHCTaHTa M CTENeHb AHCCOLHALIUH.
Buze! rugponusa.

37. [Ilpoojuuku BrOporo poza. JIBWkeHHe HOHOB B  3JIEKTPUYECKOM  IIOJIE.
DIeKTpHUIecKast IPOBOIMMOCTb. [IoHsTHE MOIBHKHOCTH. BiisiHHE IPUPO/IBI M BHEINHUX YCIIOBHI Ha
IIPOBOJIMMOCTB PACTBOPA JNIEKTPOJIUTA.

38. DinexTpHyeckast IPOBOJUMOCTb PACTBOPOB 3JIEKTPOJIUTOB. Y A€IbHAsl H MOJISpHAs
3JIEKTPONIPOBOAHOCTh  CHJIBHBIX M cJaOBIX  2JIEKTpoNuTOB. IlpenenbHas  MoJsipHast
pOBOAUMOCTh. D deKxTsl TopMmokeHHs HocuTened. CrocoObl HM3MeHeHHs  YAeIbHOM
IPOBOJMMOCTH.

39. KouaykroMeTpuyeckoe OIpeJeleHHe CTENeHH H KOHCTAHTBI IHCCOI[HAIHH.
Konnykromerpuyeckoe — ompeneieHHe — pacTBOPHUMOCTH — MAJIOPACTBOPUMEBIX — COEIMHEHMI.
Konnykromerpudeckoe OIpe/ieIeHHE npeIeTbHOM MOJISIPHOH IIPOBOIMMOCTH.
KonnykToMeTpuyeckoe THTPOBAHUE CHIIBHOM KHUCIIOTHI CHIIBHBIM OCHOBaHHEM U ciadoii
KHCIIOTBI CHJIBHBIM OCHOBaHHEM.

40. PaBHOBecHBlE d3JE€KTpOAHBIE Mpollecchl. {DEHOMEHOJIOTHS BO3HHKHOBEHUS
JIBOMHOIO 3JEKTPHYECKOIO CJ0s. DJIEKTPHYECKHH MNOTEHUMAT W JIEKTPOJHBIH IOTEHIHAIL.
CraH/lapTHBIH OKHCIMTEILHO-BOCCTAHOBUTENIBHBIN NTOTeHIMAN. Ps HanpsskeHuil.

41. TanpBanuveckuit omeMeHT. TeopeTHueckoe 0OOCHOBaHHE IPEBPALICHHA

XHUMHYECKOH DHEPrul B DJJICKTPHYECKYID B TaJIbBaHHYECKOM OJJIEMCHTE. XUMHYECKU U
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KOHIICHTPALMOHHBIH ragpBaHHuecKuii anemeHT. [loHsaTHE dnekTpoaBHKYyLIeH cuabl. Coco0bl
H3MEPEHUS SNIEKTPOABHIKYIIIEH CHIIBL.

42. PaBHOBecHbIE 37I€KTpOJHBIC mporecchl. Juddy3uonnsii norennuan. [TpHynHbI
BO3HHKHOBEHHs M CIOCOoObI 0opb0kl ¢ auddy3HoHHBIM moTeHumaniom. llenu ¢ mepeHocoM u
1enu 6e3 nepeHoca.

43.  OcCHOBHOe ypaBHEHME I DJIEKTPOJHOIrO MOTEHIMaNda 371eKTpoja. BhIBOx H
TeopeTHYeckoe  obocHOBaHMe  ypaBHeHHs. CTaHIApPTHBIM  3JI€KTPOJHBI  MOTEHIHAL.
HopmanbHblit BOJOPOIHEIH 371€KTPOI.

44. Knaccudukanus 51eKTpoJoB. DJIEKTPOABI MepBOro poja. YpasHenne Heprcra
JUIs 5JIEKTPOI0B, 0OPaTHMBIX OTHOCHTE/IbHO KATHOHOB.

45.  Knaccuduxauus >1eKTpoaoB. DIEKTPOIbI BTOPOro poja. Y cTpoHCTBO H NPHHIHI
AeiicTBus Xyopcepedpsanoro aekTpoaa. [lotennuman xnopeepeOpsHOro anekrpoaa. Y CTpoHcTBo
W IIPHHIHIT ICHCTBHS KAIOMEIBHOT0 2/1eKTposa. [JoTeHInan KaJoMeIbHOro 3J1eKTpo/Ia.

46. Knaccuduxanus 2mekTpogoB. OKHCIHTEIBHO-BOCCTAHOBHTENBHBIE 3JIEKTPOJIBL.
XHMHTHJIPOHHBINA 3JIEKTPOJ: Ha3HaueHHWe, NMPHHIMI JIeHCTBHS H aHAIIMTHYECKOE OIMCAaHHE €ero
3JIEKTPOAHOTO MOTEHIHAIA.

47. Knaccuduxamuss 31neKTposoB. MoHocenekTHBHbIE 37eKTpojabl. CTeKJISHHBIH
DIIEKTPOA: YCTPOWCTBO M NPUHIMN JeHCTBHS. DIEKTPOJAHBIA MOTEHIHAI CTEKJISSHHOIO
2JIEKTpOJIa.

48. Ilorenunomerpus. IloTeHIHOMETpUYECKOEe OMpeJelIcHHE TEPMOAMHAMUYECKHX
BeJIMYMH (CTaHJapTHHIA M300apHBI MOTEHIMA PeaKI[MH, CTAHJApTHAs SHTPOMHS peaKUuH H
Ter10BoH 3¢ dexT peakimn).

49. IloTenumomerpHyeckoe  ONpeJeleHHE  TEPMOAMHAMHYECKOH  KOHCTaHTHI
JIMCCOIHAIIHH.

50. Tlorenunomerpus. HMonomerpus M NOTEHIHOMETPHUYECKOE THTPOBAHHE.
Teoperuyeckas ocnosa notenunoMeTpu. [Torennuomerpuyeckoe onpenenenne pH pacteopa.

51.  Xwumnueckas kunetnka. PopmanpHas kuHetuka. CkopocTs peakuuu. Crioco6bl
OINHCAHUs CKOPOCTH XMMHYecKoH peakuuu. Kunerndeckoe ypaBHeHue. KoHcTaHTa CKOPOCTH.
Iopsamok peakiuu. Iopsaaok peaknuu no BeuiectBy. [lepron nonynpesparineHus peakiiy.

52. llopanok peakuMd M MOJEKYJSPHOCTh peakuuu. Peaklmu mepBoro mopsiuaka H
MOHOMOJIEKYJIAPHBIE peakluy. Mexanu3M Xxumudeckoii peakuun. @opmanbHas ¥ MOJIEKYIsIpHast
XMMHY€eCKasi KHHETHKa.

53. Xumuueckas kuHeTHKa. PopManu3M peakuuil HyJIeBOro, MEPBOTO H BTOPOTO

[mopstaAKa.
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54. @opmanpHas KWHETHKA XHMHYeCKHMX peakuuil. ITopsgok peaknuu. MeTomsl
OMNpezeNeH!s MOPAAKA XUMHUECKHX peaKIuii.

55. @opmaneHas KHHETHKA [POCTEHINMX CIONKHBIX XHMHYECKHX peaKiuii.
[lapannensHbie u noce0BaTeIbHbIE HEOOPATHMbIE XMMHYECKHE PEaKIlHH.

56.  PopMalbHas KMHETHKA MPOCTEHINMX CIIOKHBIX XHMHYECKHX peakipii. OGpaTiMble
XHMHYECKHE PEaKIIH.

57. BimsHue TemmepaTypel Ha CKOPOCTb XHMHYECKOH peakuuu. YpaBHeHHe
Appennyca. DHeprus akTHBaluu peaknuu. TeopeTHueckas TPaKTOBKA KOHCTaHT AppeHHYyca B
pa3sHBIX TEOPHSIX.

58.  MonekynspHas KHHETHKAa XMMHYECKHX DeaKimi. MOIeKyIspHOCTh peaKIii.
OCHOBHBIE T10JI0KEHHST TEOPHH aKTHBHBIX CTOJIKHOBeHUIT. CTepryecknii hakTop.

59.  MorekynspHas KMHETHKA XMMHYECKHX peakiiii. OCHOBHBIE MONOKEHHS TCOPUHU
aKTHBHPOBAHHOTO KOMILJIEKca.

60. Karamus. Kartanuz romMoreHHbli ©  reTeporeHHbli. OOIIHE MOJOKEHHUS.
Knaccudukanus.

61. T'omorennsni katanus. OnpejesieHHe, OCHOBHBIE TEOPETHUECKHE MOJIEITH.

62. T'ereporennsiit karanuz. Onpe/ieiieHne, OCHOBHEIE TEOPETUUECKHUE MOJIEITH.

4. PekoMeHJ0BaHHAS JIUTEpaTypa

1. ®usnueckast XxuMus B 2-X kH. / nox pea. Kpacnosa K.C. M.: Belcias mkoua.

2. Crpombepr A.T'., Cemuenxo JI.IT. ®uzuyeckas xumus. M.: Beicimas mkoma, 2010 T.

3. Kypc ¢usnueckoit xumuu / nox pen. I'epacumona SLU. T.1. M.: Xumust, 1970 r., T.2.
M.: Xumusg, 1973 r.

4. Nanusas @., Ondepru P. Gusnveckas xumus. M.: Mup, 1978 1.

5. Orkunc 1., ne ITayna JTx. dusudeckas xumust. M.: Mup, 2007.

6. Epemun E.H. OcHOBBI KHHETHKH XUMHYECKHX peakiuii. M.: Briciuas mkoia, 1976.

7. MenBuH-Xb103 D.A. @usnueckas XUMHs B 2-X KH. M.: MHOCTpanHas nuTepartypa

>

1962.
8. @usnyeckas xumus. TeopeTHueckoe M IpaKTHYECKOE PYKOBOACTBO. / Iloj pe.
b.IT.Hukonsckoro. U3n. 2-e. JI. Xumus. 1987.
9. I'epacumos f.U. Kypc dpusuyeckoit xumuu. M. 1973,
10. Kapanerssauu M.X. Xumuyeckas TepmoauHamMuka. M.: Xumus, 1975.
11. XKyxosuukuii A.A., JLA. lIpapuman. @usnyeckast xumust. M.: Metamnyprus, 1987.
12. Dmmanyane H.M., Knoppe I.I'. Kypc xumuueckoii kudetuxu. M.: Beicias mxona,

1982.
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13. Hupenscon B.I'. KsantoBas xumus. MoeKylbl, MOIEKYISPHBIE CHCTEMBI H

TBepable Tena. M.: bunom. JlaGoparopus 3uanuit, 2012.

HonoJHuTeIbHAS JTUTEPATYPA

1. Bynatros H.K., Jlynnun A.B. Tepmoaunamuka HeoGpaTHMBIX (H3HKO-XHMHYECKHX
nponecco. M.: Xumus, 1984,

2. barnep Jlx.H. MonHblii paBHOBecHs (MaTeMaTHYECKOe onucanue) / Iep. ¢ anri. JI.:
Xumus, 1973.

3. Kupees B.A. Kypc ¢uznueckoit xumun. M.: Xumus, 1975.

4. Namackun B.b., Iletpuit O.A., I{upinna I'.A. Dnexrpoxumus. M.: Xumus. KomnocC,
2008.

5. amackun B.B., Ilerpuit O.A. OCHOBBI TeopeTHYECKO#t 1eKTPOXHMHH. M.: Bhicimas
mKona, 1978.

6. BatipamoB B.M. OCHOBbI XuMHYecKOHl KHHETHKH M KaTammsa. M.: M3maTessckuii
neHTp «Akanemusy, 2003.

7. lenbmon b. Kuneruxa reteporennsix peakumii. M.: Xumus, 1972.

8. bercon C. OcHoBBI XUMHYeCKOH KuHeTHKH. M.: Mup, 1964.

9. Cmuprosa H.A. MeTo/bI CTATHCTHYECKOH TEPMOJMHAMHKH B (DH3MUECKOH XHMHH.
M.: Briciias mxona, 1982.

10. Sromoeckuit B.JI. Cratuctudueckas TepMOAMHAMHKA B (DM3MYECKOH XHMHH. M:
bunom. JIaGoparopus 3uanwmii, 2005.

1. Ilapmon B.H. Jlekuus mo TepMOAMHAMHKE HEPABHOBECHBIX IIPOLECCOB IS
xumukoB. Hosocubupcek: M3n-so Hosoc. yuu-Ta, 2005.

12. laBeiio A.C. KBanroas Mmexanuka. M.: Hayka, 1973.

13. 3arpanuux P., ITonak P. OcHOBEI KBaHTOBOH Xumuu. M.: Mup. 1979.

14. Crenanos H.®. KsanToBas Mexanuka 1 KBaHTOBas Xumus. M.: Mup. 2007

15. Abapenko W.B., Bparuer B.®., Tyny6 A.B. Hauana KBaHTOBOH XuMHH. M.:

Bricinas mkoJa, 1989.

5. Meroauyeckne yka3aHusi 110 MOAT0TOBKe K BCTYIMHTEILHOMY YK3aMeHY
IIpi moAroToBKe K BCTYNHTENBHOMY 5K3aMEHY MOCTYNAIOIIMM B ACHMPAHTYpPy Tydlle
BCEr0 OPHEHTHPOBATHLCS Ha JIEKIMH, IPOYHTAHHBIE NIPENOAaBaTeIsIMHU Kadeaphl MO AUCIHITINHE
«®Dusuyeckas XuUMHUs». MatepHal, 3aKOHCIEKTHPOBAHHBIH Ha JIEKIUSAX, HEOOXOIMMO
JONOJIHATE CBENECHHSAMH M3 JIMTEPATypHBIX MCTOYHHKOB, IIpeJcTaBleHHbIXx B «Paboueii

nporpamme». Ilo kaxmoif W3 TeM, NpHBEICHHBIX B pabodveill mporpaMme JHCIHILIHHEI
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«PusznyecKkas XUMHs», CIEJyeT CHayana MPOYMTaTh PEKOMEHJOBAHHYIO JUTEPaTypy H, NpH
HEOOXOMMOCTH, COCTaBHTh KPATKHiI KOHCIIEKT OCHOBHBIX IOJIOJKEHHIL, TEPMHHOB, CBEJIEHHH,
TpeOYIOIMX 3aOMHUHAHUSA W SBJISIOIHUXCS OCHOBOIOJIATAIOIUMH B 3TOH TeMe IS OCBOEHMS
IOC/IEAYIOLIUX pa3/esloB Kypca.

I[JIH paclHiupeHusA 3HAaHUM MO JHCHHILIMHE PEKOMEHAYETCA HCIIOJIB30BaTh I’IHTepHeT-

pecypcChl: TIPOBOJIMTE IIOMCK B  pa3lIMYHBIX CHCTEMax, TakKHX Kak www.rambler.ru,

www.yandex.ru, WWW’.,Q,QOQ.[E.I’U., www.vahoo.ru ¥ HCIOIB30BaTh Marepualbl caliToOB H

06y11a}oumx nporpaMMm, peKOMEHIOBAaHHBIX IIPEMIOAABATEIIEM HaA JIEKIIMOHHBIX 3aHATHAX.

PCKOMGH,HYTOTCH K UCIIOJIB30BAHHUIO CIIEYIOIIHE CalThI:

1. Cucrema 6a3bl nanHeix Web of Science — webofknowledge.com

2 Poccuiickas rocynapereenHas 6ubnuoreka - www.rsl.ru

5 Poccuiickas HauroHanbHas 6ubanoTeka - www.nlr.ru

4. Bubnuorexka AkaieMHH HayK - www.rasl.ru

5 bubnnoreka no ecrecteenHbiM Haykam PAH - www.benran.ru

6. Beepoccuiicknift  MHCTUTYT HayuHOM M TexHHuyeckodl uHpopmauuu (BUHHUTH) -
WWw.viniti.ru

g ["ocynapcreennas nybauyHas HayuyHO-TeXHHUecKas OubanoTeka - www.gpntb.ru

8. Hayunas anekrponnas 6ubnnorexa eLIBRARY.RU - elibrary.ru

ITporpamma pa3paborana:

I.H.C - 3aBeyIoIuii 1aboparopueit HOBBIX W
HEOPraHUYECKHUX MaTepHaloB, I-p XuM. Hayk ['ycapos B.B.
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