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BBenenune

B ocHOBy HacrosIned mporpamMMbl MOJIOKEHBI CIEAYIOIIME MUCIUILIIMHBL
CTPOCHHE BEIIECTBA; OCHOBEI MOJIEKYJISIPHON (POTOHUKHU; AUHAMMKA aTOMOB M MO-
JIEKYJ; OCHOBBI XMMHYECKOW KUHETHKH; OCHOBBI CHUHEPIeTUKH; XUMHUYecKas (u-
3WKa TOpeHus u B3pbiBa. IIporpamma paspaborana sxcriepTHBIM coBeTOM Brlcimeit
aTTeCTAMOHHOW KOMHCCHHU I10 XUMMHU (II0 HEOPTraHWYECKOUW XUMHHU) U (DU3UKe
npu yyactuu MHcTuTyTa XMMudeckoit ¢gusuku uM. H.H. Cemenosa PAH, Unctu-

TyTa IpobiaeM xumudeckor ¢pusuku PAH u  MucturyTa KMHeTHKy 1 Katanuza CO

PAH.

| Ctpoenue BemecTBa

OCHOBBI KBaHTOBOW TEOPUM MHOTORJICKTPOHHBIX CHCTEM. AuabaTHyecKoe
npubmmkenre bopra-OnmenreiiMepa. CBOMCTBa CUMMETPHH MHOIO3JIEKTPOHHOM
BOJHOBOH (yHKIMU. OCHOBHOE U BO30YXXICHHOE COCTOSHHMA aToMa reius. MHo-
TO3JICKTPOHHBIE aTOMBI M IIEPHOAMYECKast CHUCTeMa 3yIeMeHTOB. OnepaTtopsl Mo-
MEHTa UMIIyJIbCa. Y pOBHH SHepruy. OCHOBHBIE IPUHITUITE TEOPUN BAIEHTHOCTH.

ONEKTPOHHOE CTPOEHHE MOJIEKYI. MeToa MOJEKYJISIPHBIX OpOHTAllel U ero
IIPUMEHEHHE K JBYXaTOMHBIM MOJIEKyIaM. MoJeKy ISIpHBIA MOH BOJOPOJa U MO-
JeKyna Bomopoaa. MonekyisapHsle OpOUTaNd FOMOSACPHBIX JBYXaTOMHBIX MOJIE-
KyJl. I'eTeposnepHsle NByXaTOMHbIE MOJEKYJIbl. [IpaBuiio nepecedyenns MOTEHIHU-
alnbHBIX KpUBEIX. [loHATHE 0 MeTOme camMocOrIacoBaHHOTO moiis. ['uGpuam3arus
aTOMHBIX BOJHOBBIX (QyHKIMH. MeTon MONeKynspHBIX OpOUTalell B IPUOIIHKEHAN
XIOKKeJsl IPUMEHUTEIIBHO K MOJIEKYJIaM C COTIPSIKEHHBIMHM CBS3SIMH.

DJIEKTPOHHOE CTPOEHHUE KOOPAWHALMOHHBIX COCIMHEHUN. MeXMOIEKyYIIsp-
HoOe B3aumozericTBue. Teopus Kpucramnudeckoro nojs. Komriekcr co cinaboit u
CHIbHOH cBsi3pt0. CriMH-OopOUTaIbHOE B3auMozeiicTeue. [IpumeHenne MeToma Mo-
NEKyJIIpHBIX OpOHTalled K KOOpAWHALMOHHBIM coequHeHusM. Oddekr SHa-

Tennepa. Cunel Ban-gep-Baansca. J[0oHOpHO-aKLENTOpPHBIE KOMIUICKCHL Boo-



poaHas CBA3b.

Crpoenne u cBoiicTBa TBeproro Teia. IIpuposa CHI B3aMMOIEHCTBHS B
kpuctayuiax. KonebaHuss U BOJHBI B OJHOMEpPHOM pemierke. KoneGauus aromMoB
TPEXMEPHOU KPUCTAIJIMYECKON perreTkd. HopMasbHble KoneGaHus. ONeKTpoH B
neproguyeckoM nose. [Ipubmmkenne ciiabo M CHIIBHO CBS3aHHBIX JJIEKTPOHOB.
3ons! bpummosHa. CTpyKTypa SHepreTHYecKux 30H. JIOKAIN30BaHHbIE COCTOSHHIS
3JIEKTPOHOB B KpHUCTAJLIE.

XuMugeckas paauoCIeKTPOCKONUs. Y CI0BHUS BO3HUKHOBeHUst SIMP u DIIP.
Bpemena penakcaiuu v ¢opma pe30HaHCHON JUHUU. | aMUIBTOHMAH MATHUTHBIX
B3aUMOJIEHCTBUN. XUMHUYECKUN CIIBUT ¥ CIIMH-CIIMHOBOE B3amMojeiictue B SIMP.
Ceepxronkas cTpykTypa crekrpos OIIP. MuTepnperarus TEH30POB CBEPXTOHKO-
IO B3aMMOJICHCTBYS U g-TCH30pa. BO3MOXHOCTH METOJOB MArHUTHOIO PE30HAHCA

JJIS UCCIICAJOBaAHUA CKOpOCTGfI MOJICKYJISIPHBIX U XUMHYECKUX ITPOLIECCOB.

IL. OcHOBBI MoJIeKyJISIPHO#T (hOTOHHKH

OneKTpoHHAsI CTPYKTypa MoJieKyil. Bo3Gyxnennsle coctosiaus. IToromenye u
uctyckanue cera. CIEKTPBI MOIVIOMIEHHS U JIOMHHECHEHIMH. DIyopecle s i
ocopecuenimst. Teopus 1 METORBI PacuéTa ITEKTPOHHO-KONEOATENHHBIX CIIEKTPOB
MHOTOaTOMHBIX MoJeKyJI. Ilpubmmwkenns @panka-Konnona u [eprioepra-Teiepa.
lloreHupanbHbIE MTOBEPXHOCTH 3JIEKTPOHHO-BO30YKIECHHBIX COCTOsHUH. lepexopl
MEXIY COCTOSHHMAMHU. MaTpuuHble 3JeMeHTHI mepexonoB. Penakcanus. B3aumoneii-
CTBHS B BO30Y)KIIEHHBIX COCTOSHMSX, KOMIUIEKCHI C IIEPEHOCOM 3apsijia, SKCHMEpHI U
OKCHUIUIEKCEI. be3bI3iryyarenbHble 3eKTpoHHbIe Nepexonnl. HeamuabaTuyeckoe B3au-
mozelictBue. Ileperoc 3apsna. Ilepenoc sHepruy 3neKTPOHHOTO BO30YXIeHMs. MH-
RYKTHBHO-PE30HAHCHBIA MexaHusM. Teopus Depcrepa-/lekcrepa. Murpanus Bo30y-
XKJIEHUsI IO JJOHOpaM.

3axonbl (oroxumun. Knaccubukarmst doroxumudeckux peakiuii. ®otosuc-
cormarust. Goronpucoeunenue. @orozamernenre U GoToneperpymmupoBka. Poto-

XUMHUYECKHE OKHUCIIUTEIIFHO-BOCCTAHOBUTEIILHEIE PeaKIM, DOTOXNMHUYIECKAA KHHE-



THKA.
OcHOBHbIC NPHHIKIBI KOHCTPYMPOBAHHMS H3OHPATENBHBIX CYTPaMOJIEKyILIp-
HBIX cucTeM. (DOTOympaBisieMoe KOMILTeKcooOpasoBarye. (POTOMHHIMMPOBAHHBIE
CIPYKTypHbIC ¥ (ha30Bble TpeBparmeHist. KnHetnka TyleHus (iyopeceHIiy B MUK-
posMyJIBCHAX. MeTObI ONTHYECKOH (B TOM YHCIIe HeMHEHHOM) CIIEKTPOCKOIIHH: a]I-
COpOLMOHHEIE, (ITyOPECLEHTHBIE, MOJISPU3AIMOHHbIE, KOMOUHAIIOHHOTO paccesiHusL.

Mecto CI)OTOXI/IMI/II/I B 00J1aCTH Pa3BUTHS COBPEMEHHBIX TEXHOJIOTUN U CpE€ACTB TCXHU-

KH.

II. /luHaMHKa aTOMOB U MOJEKY.JI

Xumudeckas TEpMOJIMHAMHKA W paBHOBECHE. PaBHOBecHOe pacrpeneieHue
MOIIEKy]l HIcalpHOTO rasa. Pacnpenenenwe MakcBeiia W pacmpeseieHne
bonbumana. Pacnpenenenne bose u ®epmu. Craructuka I'n66ca. Tepmonuna-
MHUYECKHE CBOMCTBA HJCalbHBIX rasoB. @umykryanuu. PaBHoBecue ¢a3. Ciabble
pacTBOphl. XUMUYECKHE paBHOBECHS. II0BEpXHOCTHBIE IBIICHUS.

OJleMeHTapHbIE aTOMHO-MOJIEKYJIIPHBIE MPOIECCHL. YIIPYTHe CTONKHOBEHHUS
atomoB. [lonHoe u muddepeHnmanbHOe ceYeHUsT paccessHus. Heynpyrue crox-
HOBeHWUsI. BeposiTHOCTH 1epexo/10B, ceueHUs i KOHCTAHTBI CKOPOCTH MPSIMBIX B 00-
PaTHBIX MPOLECCOB. II0BEPXHOCTD MOTEHITMATBHON SHEPIUHU JJISL CHCTEMBI 3-X aTo-
MOB. Meton niepexouoro cocrosaus. HeaquabaTuueckue nponeccsl.

MonomornexyiisipHble peaknuu. MexaHu3M akTHBaMu MojeKysl. CHIbHBIE
CTOJIKHOBEHHS M CTyIeH4YaToe Bo30yxaeHue. CTaTHCTAYECKas] MOIETb MOHOMOJIE-
KYJSIDHBIX PEaKIIUH.

Tepmudeckuii pacmaj IByXaTOMHBIX MOJIEKyIl. bumosekynspHsle peakuu,
unymme epe3s 00pasoBaHye IPOMEXYTOYHOTO Komruiekca. IIpsmble OuMoIeKy-
JIPHBIE PEAKIUHU: PUKOIICTHBIA MEXaHU3M, MEXaHU3M CPbIBA, MEXAHHU3M IPIMOrO
BeIOMBaHus. Pacmipenenenre sHEPruy B OUMOJIEKYIISPHBIX PEaKIHX.

OOMmeH sHepruy NMpy MOJIEKYISIPHBIX CTOJKHOBeHUsX. [IpeBparenne IIOCTY-

IaTeNIbHOM, BpAIaTeIbHON M KonebaTensHON SHepruil Ipu CTOJKHOBEHHAX. Pe-



<

JaKcanus 10 IIOCTYNATeIbHBIM, BPAIATeIbHBIM U KOJIEOATEIbHBIM CTEIIEHSIM CBO-
Oonbl. Kunerndeckue ypaBHEHHs sl 3acelleHHOCTEH ypOBHel dHEpruu (B TOM
YHCJIE MPY HAJTMYUK XUMUYECKUX peaKiiuii).

BsaumozeiicTBre 3IEKTPOHOB C aTOMaMHU M MOJIeKyiamu. Bo36yxnenue aTo-
MOB U MOJICKYJI 3JIEKTPOHHBIM yIapoM. MOHU3a1is aTOMOB U MOJIEKYJT 3JIEKTPOH-

HbIM yrapoM. @orononusanys. PekoMOMHALKS 3]IEKTPOHOB U aTOMOB.

III. OcHOBBI XUMHYECKOI KHHETUKHU

Mexanusm 1 CKOPOCTh XUMHYECKOH peakiuu. 3aKOH JeHCTBYIOMMX Macc.
Iopsimox peaxnuu. KoncranTa ckopoctu. 3akon Appennyca. KuHeTHKa CI0KHBIX
peakuuit. OOparuMble, MOCIEN0BATENbHEIE, TApAILIENbHbIE MpoIecchl. IIpaMast i
obparHas KHHETHYeCKass 3ajada. MeTos KBasHCTAlMOHAPHBIX KOHIIEHTPALHA.
JlumuTupyromas cTagus CIOXXKHOTO XMMHYECKOIro mpolecca. KuHeTnka Xxummde-
CKHMX PEaKIii B OTKPBITEIX cucTeMax. CTallMOHAPHbIE PEKUMEL.

XUMHUIECKHEe peakiuu B XuaKok daze. Poib cpensl B anemenTapHOM axTe
XUMHYECKOU peaknuu. Biusuue nuddysum Ha ckopocTh peakiuu. KieTodnsrit
3¢ ¢dexT. BiusHue TUSIEKTPHYECKON TTOCTOSHHONW M MOHHOM CHIJIBI HA CKOPOCTH
XUMHAYECKUX peakiuid B pactBopax. ComneBoit sdhdexr. Bnusguue nasnenus Ha
ckopocTh peakuuu. O0bem axktuBaiyy. COOTHOIICHHS CTPYKTYpa — peaKLMOHHAs
croco0HoCTh. YpaBHeHUs ['ammera u Tadra. Biausure MarHuTHOroO OIS Ha CKO-
POCTh XUMUUYECKOM pEaKIuu.

WHaynupoBaHHblE M TOMOTE€HHO-KaTaluTHIecKue peakimu. ConpsikeHHbIe
peaknuy. POTOXMMUYECKHE M PaJUAllUOHHO-XMMHUYECKHE peaknud. MexaHu3m
rOMOTreHHOTo KaTainu3a. KuHeTuKa IOMOreHHO-KaTaluTHYeCKWX peakuuii. Ku-
CJIOTHO-OCHOBHOM Karajiu3. 3aBHCHMOCTh CKOPOCTH XHMHUYECKON pEakiyh OT
(Qynxnum xkucnoTHocTd 'ammera. DepMeHTAaTUBHBIN KaTtanus. YpaBHeHre Muxa-
snuca — Menren. Karanus xommsexkcaMu ¥ MOHAMU METaJIOB IIEPEMEHHOMN Ba-

JIEHTHOCTH. ABTOKATAJIN3.
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I'eteporennslii karanus. PaBHOBecHe W KMHETHKA ancopbIMu Ha OIHOPOJI-
HBIX M HEOAHOPOAHBIX MOBEpXHOCTSX. M3oTepma ancopGuum Jlaurmiopa. Xemo-
copOrust. MOHO- ¥ MOIMMOIIEKYTIAPHbIE CIIOH ancopbaroB Ha MOBepXHOCTH. WH-
ruOMpOBaHUe M KOHKYPEHIUs PeaKIuii Ha TIOBEPXHOCTH. MeXaHU3MBbI reTeporeH-

HOTO KaTanu3a. Y paBHeHUs JIsHrMropa — XuHiensByaa u Pununa.
IV. OcHoBbI cuHepreTukn

IIpoGema mopsiaxa u Gecropsiaxa B CTPYKType Marepuu. JluHaMuka u WH-
dopmanus. ITpobiema HeoGpatuMocTw. JIMHaMUYecKmii Xaoc. JuccunaruBHele
JTUHAMWYECKHUE CHCTEMBI.

ITapameTp mopsiika B KPHTHYECKHX SBICHUAX U (azoBbix nepexonax. Teo-
pust asoBerx mepexonos I-ro m II-ro poxa. Teopus Jlanmay. ®uykryanyuoHHas
Teopust (a3oBEIX IepexonoB. ['unoresa nono6us. CkeiMHroBast TEOpUsI KpUTHYE-
CKHUX IIOKa3aTesieH.

HepasroBecHsIe (a3oBble mepexosl. BeHYk/eHHbII MOPSAZIOK B OTKPHITHIX
bu3nYecKnX cucremax. IIpunnun ITpuroxuna-I' nencpopda. Camoopramzanys.
IIpocTpaHCTBEHHBIE U BpEeMEHHBIE AUCCHUIIATHBHEIE CTPYKTYphL. I'eHeparus kore-
PEHTHOTO H3JTYHCHUS B JIA3€PE KaK IPUMEP HEPABHOBECHOTO (ha30BOro Iepexoa.

IIpocTpaHCTBEHHO-BpEMEHHEIE AUCCUTIATUBHBIE CTPYKTYpBI B XUMHH. Peak-

s benoycoa-)XKa6orunckoro.
V. Xumnyeckas ¢pusuka ropenusi u B3pbiBa

Teopust nporieccoB roperns. YpaBHEHHUs TEIIONPOBOJHOCTH 1 Tudpdys3un B
XUMHYECKH pearupyromes cpese. Teopust 1 KpUTepHii TEmIoBOro B3pHIBa. Ierm-
HOH B3pbIB. IIpenensl nemHoro B3peiBa. BociaMenenue u 3axuranme. 3askura-
HHE HaKaJICHHOW CTEHKOM. 3akuranue McKpoi. OUaroBoe BOCIUIAMCHEHHE W M-
HHMAJIbHAsL SHEPTUS 3a0KUTaHU.

Teopust 1 3aKOHOMEpPHOCTH CTALMOHAPHOTO rOpeHHs ra3oBoi cmecu. Hop-
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MalbHask CKOpOCTE pacrpoCTpaHeHus Imiameny. IIpeens PacIpoCTpaHeHus Iuia-
MEHH, TIPENebHbIA UaMETp U MpejebHas KOHIIEHTpAITHsl KOMITOHEHTOB CMECH.
AnbdysnoHHO-TeIIOBas HEYCTONYUBOCTD ILIAMEHH. IIpencrasnenue o Typ6y-
JICHTHOM ropeHuH. Xonousle miaména. I'openne HelepeMeIIaHHbIX Ia30B.

I'operue TBEpBIX M KHMAKUX BEIIECTB B OKHUCIHTENEHOLN aTMocdepe. 3axu-
TaHWE M FOPEHHME YACTHIl U Kallelb TOPIOYEro B OKUCIUTEILHOMN cpene. I'openue
JCTYHHX M HEJCTYYMX B3PBIBYATHIX BEIIECTB, IIOPOXOB, CMeceil TOPIOYero ¢
okucuresneM. PU3KKa HECTALHOHAPHOTO TOPEHHUSI.

l'openne XHAKMX B3PBHIBUATHIX BEIECTS. I'openre nopucteix 3apsizos
BSPBIBYATHIX BEILECTB U MOPOX0B. PUIILTPALHOHHOE TOpeHue. Y CIoBHs nepexona
IIOCJIOMHOIO FOPEHHUS HAa KOHBEKTHBHBII PEXHM M BO B3DEIB.

Y mapusle BoiHBI U neToHarmst, CrcTeMa YPaBHEHHH ra30BOM JUHAMUKH IS
ONHOMEPHEIX IBIDKEHUH B KoopauHatax Jlarpamxka u Diirepa. XapaKTepUCTHKH,
MHBapuaHTel Pumana. IToHsSTHE IPOCTO# BOJHEL YnapHble BONHBL YpaBHeHwHs
COXPAaHCHHA MACChl, UMITyJIbCA ¥ SHEPIUM Ha QPOHTE yAApHOMN BOJIHEL Ypasne-
HIL COCTOAHMS Tasa M KOHIGHCHUPOBAHHEIX cpel. YaapHas anmabara, H309HTPO-
TIBL, MX B3aHMMHOC PaCIONOKeHHe. Y IapHble BOJIHBI B PearupyIONInX 1 penakcu-
PYIOIHX cpenax. BsanmopelcTBHe BoNH — pacmaml Pa3phIBOB, 3aTyxXaHUe
YIapHBIX BOJIH.

CoBpemennas Teopust neronammy. Ilpasumo 0TOOpa CKOPOCTH CTALHOHAp-
HOW JeToHamuu. CTPyKTypa JeTOHAIMOHHON BONHBL Y CTOHYMBOCTE JeTOHAITH-~
OHHBIX BOJH. IIpenensr netonanuu. Ilpenensr Bo3GyxaerHus AetoHauuu. [lpun-
mun XapuroHa. Oco6eHHOCTH MeXaHW3Ma SHEProBBIIENCHHS B FOMOTCHHEX K
TCTCPOrCHHBIX KOHICHCHPOBAHHEIX BEIECTBAX. METOIBI U3MEPEHHs] OCHOBHBIX
NapamMeTpoB neToHanuu. COBpeMEHHBIE METOIBI PelleHHs 3a1a4d bu3ukm rope-

HHS U B3pBIBA.
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