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Beenenue

B oCHOBY HacTosIield NMpOorpamMMbl IOJOXKEHBI CIEAYIOIINAE JUCLHUIUIMHBL
CTPOEHHE BELIECTBA; OCHOBBI MOJIEKYJISIPHON (DOTOHMKH; TUHAMUKA aTOMOB U MO-
JIEKYJI; OCHOBBI XMMUYECKOW KMHETHKH; OCHOBBI CUHEPIeTHKH; XUMHUYecKas (u-
3MKa ropeHust u B3pbiBa. [Iporpamma pa3paboraHa SKCIIEpTHBIM cOBETOM Bpiciieit
aTTECTAIMOHHOW KOMHCCHH IO XUMHUU (MO0 HEOPraHWYECKOM XUMHUHM) U  (PU3HKE
npu yuyactun MHcTUTyTa Xumudeckor ¢usuku um. H.H. Cemenosa PAH, MUnucTtu-
TyTa npodsiem xumuyecko ¢pusuku PAH u MuctutyTa Kunetuku u katanusza CO

PAH.

l. Crpoenue BelecTsa

OcCHOBBI KBaHTOBOM TEOPHUH MHOTOJIEKTPOHHBIX CHUCTEM. AJradaTHYeCKOe
npubmkenue bopHa-Onmnenreiimepa. CBoiiCTBa CUMMETPUH MHOTORJIEKTPOHHOMN
BOJTHOBOU (pyHKIMH. OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUS aTroMma renus. MHo-
TOZJICKTPOHHBIE aTOMBI M TMEPUOAMYECKAST CHCTEMA 3JIEMEHTOB. OmepaTopsl MO-
MEHTa UMIYJIbCa. Y pOBHH dHEPru. OCHOBHbBIE TPUHIUIIBI TEOPUHU BAJIEHTHOCTH.

DNEeKTPOHHOE CTPOEHUE MOJIEKYJ. MeTo/l MOJIEKYJISIPHBIX OpOHTaiel u ero
MPUMEHEHHUE K JIBYXaTOMHBIM MOJIEKYJIaM. MOJEKyJISIpHbIA UOH BOAOPOJAA U MO-
JIeKysa BoJopoaa. MoJekyisipHble OpOUTAIM TOMOSIIEPHBIX JBYXaTOMHBIX MOJIe-
KyJ. ['ereposiiepHble 1ByXaTOMHbIE MOJIEKYJbl. [IpaBuiio nepeceuenus: moTeHU-
anbHBIX KpuBBIX. [IOHSTHE O MeTOMe camocorjacoBaHHOTO moss. ['mbpuauzamnms
ATOMHBIX BOJTHOBBIX (PYHKITUNA. MeTo1 MONEKYSIPHBIX OpOUTAICH B MPUOIMIKEHUN
XIOKKeJsl MPUMEHUTEIBLHO K MOJIEKYJIaM C CONPSKEHHBIMU CBA3SMU.

DNEKTPOHHOE CTPOCHHE KOOPAMHAIIMOHHBIX COCAUHEHUN. MexMOoNeKysp-
HOE B3auMOJIeUCTBHUE. Teopust KpucTaummueckoro moiisa. Komriekcesl co cnaboi u
CUIIBbHOM CBs3bI0. CrIUH-OpOUTANIBHOE B3auMoeiicTBue. [Ipumenenne Metoaa Mo-
JICKYJISIPHBIX OpOUTaNiell K KOOPAMHAIMOHHBIM coenuHeHusM. Oddexr Sna-

Tennepa. Cunbl Ban-nep-Baanbca. [JoHOpHO-akuienTopHble KOMIUIEKCHL. Bomo-



ponHasi CBA3b.

Crpoenue u cBoiicTBa TBepaoro tena. Ilpupoga cuil B3aMMOJEHCTBHS B
kpuctamiax. KonebGanus u BOJIHBI B oJHOMEpHOU pemierke. Konebanus atoMoB
TPEXMEPHOM KpHUCTAIINUECKOil pemeTku. HopmanbHble KoNeOaHus. DNEKTPOH B
nepuoandeckoMm mode. [IpubnmkeHue cinabo M CUIBHO CBSI3aHHBIX JJIEKTPOHOB.
3onbl bpummtosHa. CTpyKTypa SHEPreTHYECKHX 30H. JIOKamn30BaHHBIE COCTOSIHHS
ANEKTPOHOB B KPUCTAJLIE.

XuMudeckasl paIMoCIIEKTPOCKOIusL. Y ciIoBUsl BO3HUKHOBEHUs1 SAMP u OIIP.
Bpemena penakcaruu U ¢popma pe30HaHCHOW JMHUM. ["'aMHJIBTOHMAH MarHUTHBIX
B3aMOJEHUCTBUN. XUMHUYECKUN CABUT M CIIMH-CIIMHOBOE B3amMoaeiicTtsue B SIMP.
CepxToHKas cTpykTypa cnekrpoB OIIP. MHTepnpeTanus TEH30pOB CBEPXTOHKO-
ro B3aMMOJEHUCTBUA U (J-T€H30pa. BO3MOKHOCTH METOJOB MAarHUTHOTO PE30HAHCA

JJIA UCCIICA0OBAaHU A CKOpOCTeﬁ MOJICKYJIEIPHBIX 1 XUMHYCCKHUX IIPOICCCOB.

I1. OcHoBBI MOJIEKYIAPHOI (POTOHUKH

DJEKTpOHHAs CTPYKTYypa Mojiekys. Bo30OyxneHHble cocTosiaus. [lornomenue u
ucryckanue cBera. CIeKTphl MOITIOMIEHUS W JFOMHUHECHEHIMH. DiyopecueHuus 1
docdopecuentms. Teopust 1 METOIBI Pacuéra MEKTPOHHO-KOIEOATEIbHBIX CIEKTPOB
MHOTOATOMHBIX MoJieKyJl. [Ipubmpkenuss ®panka-Kongona u I'epruidoepra-Tesmiepa.
[loTeHrmanbHbIE TTOBEPXHOCTH AJIEKTPOHHO-BO30YKIECHHBIX cocTOsiHUMA. [lepexosp
MEXIy COCTOSIHUSIMHA. MaTpU4uHbIC 3JIEMEHTHI NIepexonoB. Pemakcams. B3anmonen-
CTBUSI B BO30Y)KICHHBIX COCTOSIHUSX, KOMILIEKCHI C NIEPEHOCOM 3apsifia, SKCUMEPhI U
AKCUIUIEKCHI. be3bI3nyyarenbHble IeKTpoHHbIe niepexoibl. Heaquabarnueckoe B3au-
mogeiictBue. [lepenoc 3apsaa. [lepeHoc sHEpruM >IEKTPOHHOTO BO30YkiaeHus. MH-
TYKTUBHO-PE30HAHCHBIM MexaHu3M. Teopuss Pepcrepa-/lexcrepa. Murpauus BO3-
Oy>KIEHUS TI0 IOHOPAM.

3akonbl Qoroxumuu. Knaccudpukaims doroxummuyeckux peakiuid. doroauc-
coraust. Goronpucoeaunenue. Potozamenienue u poroneperpynmnupoBka. dorto-

XUMHUYCCKHUE OKHCIIMTCIIbHO-BOCCTAHOBHUTCIILHBIC PCAKIIUH. DoTOXUMHYECKAsT KUHE-



THUKA.

OcCHOBHBIE TPHUHIUIBI KOHCTPYUPOBAHUS H30MPATENbHBIX CYIMpPaMOJIEKYJIsp-
HbIX cucteM. DoTtoymnpaniseMoe KOMILIeKCooOpa3oBaHue. MDOTOMHUIIMHMPOBAHHBIC
CTPYKTypHBbIE U (a30oBbIe MpeBpaleHus. Knunetrka TymeHus: (pyopeclieHIInN B MUK-
POAMYIIbCUSIX. METO/IbI ONTUYECKON (B TOM YHKCIIEC HEIMHEHHOM) CIIEKTPOCKOIUHU: AT
COpOLMOHHBIE, (ITyOPECHEHTHBIE, TOJSPU3AIMOHHBIE, KOMOMHAITMOHHOTO PacCesTHHUS.
Mecto ¢oToxumun B 005IaCTH Pa3BUTHS COBPEMEHHBIX TEXHOJIOTUN U CPEICTB TEXHH-

KH.

Il. /JuHaMuKa aTOMOB M MOJIEKY.J

XrAMHYECKasi TEPMOAMHAMUKA M paBHOBECHE. PaBHOBeCHOE pacmpenereHue
MOJIEKYJI HIeabHOro ra3a. Pacmpenenenne Makceseiuia u pacnpeneiienue bomb-
mmana. Pacnpenenenue boze u ®@epmu. Cratuctuka 'n66ca. Tepmonunamuye-
CKHUE€ CBOMCTBa UealbHbIX ra3zoB. Omykryanuu. PaBHoBecue (a3. Cnabbie pac-
TBOpPBI. XUMUUYECKHE PaBHOBECU . [I0BEpXHOCTHBIE SIBIICHU .

DIEMEHTAPHBIE ATOMHO-MOJIEKYJISIPHBIE MPOLIECCHI. YTIPYTHU€ CTOJIKHOBEHUS
atomoB. [lonHoe u nuddepennnanbHoe ceueHus paccesnua. Heynpyrue cronk-
HOBeHUs. BeposiTHOCTH 1epexo/10B, CEU€HUSI U KOHCTAHThl CKOPOCTH MPSIMBIX U 00-
paTHBIX npoueccoB. [IoBepXHOCTh MOTEHIIMAIBHON SHEPTUN JJII CUCTEMBI 3-X aTo-
MOB. MeToj nepexonHoro coctosinusi. Heaguabatuueckue mpoueccsl.

MoHoMOneKyIsIpHbIE peakuuu. MexaHu3m akThuBaluu MoJieKyJl. CHIIbHbIE
CTOJIKHOBEHHUS U CTyleH4aTroe Bo30yxjaeHue. CTaTucTuyeckass Moiesb MOHOMOJIE-
KYJISIPHBIX PEaKLIUM.

TepMuueckuil pacnax ABYXaTOMHBIX MOJIEKYJI. bBUMONEKYIISIpHBIE peakLnH,
uaylye yepe3 oopa3zoBaHue MPOMEKYTOUHOrO KomIuiekca. [IpsiMbie OumMoneky-
JISIPHBIE PEAKLMN: PUKOLIECTHBIA MEXaHU3M, MEXAaHNU3M CPbIBA, MEXAHU3M IPSIMOIO
BbIOMBaHUs. Pacnipenenenne sHeprun B OMMOJEKYISIPHBIX PEaKLUsX.

OOMeH sHepruu Npu MOJIEKYJISIPHBIX CTOJMKHOBeHUsX. [IpeBpaiienue mocry-

naTejabpHOM, BpalaTelIbHON M KoJieOaTeIbHOW AHEPIruil MpU CTOJIKHOBEHUSX. Pe-
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JIaKcaIus 1Mo MOCTYIAaTeNbHBIM, BpallaTedbHbIM U KOJeOaTebHBIM CTENIEHSIM CBO-
6oapl. Kunernyeckue ypaBHEHHS AJIs 3aCE€IEHHOCTEH YpOBHEHW sHepruu (B TOM
quClIe IPU HAIMYMHA XUMHUYECKUX PEAKIHIL).

B3aumoseiicTBie 31€KTPOHOB C aToMaMH U MoJieKysiaMu. Bo30y»kaeHue ato-
MOB U MOJIEKYJI MIEKTPOHHBIM ynapoM. MloHM3anuss aTOMOB M MOJIEKYJI 3JIEKTPOH-

HBIM YIapOM. (I’OTOI/IOHI/IBaHI/IH. PGKOM6I/IH3HH}I QJICKTPOHOB 1 ATOMOB.

I1l. OcHOBBI XHMHUYECKOH KHHETHKH

MexaHn3M U CKOPOCTh XMMHYECKON pPEaKkIMH. 3aKOH JEHCTBYIOLIMX MAacCC.
[Topsimok peakuuu. KoHcTanTa ckopocTH. 3aKk0H AppeHnyca. KuHeTHka ClIoKHBIX
peakuuii. OOpaTuMeble, NocaeAOBaTeNbHbIE, TapaJUIebHble mpouecchl. [Ipamas u
oOpaTHas KUHETHYecKas 3ajaya. MeToja KBa3HCTAllMOHAPHBIX KOHIEHTpaIUil.
JImmuTupyromas cTaaus CI0KHOI0 XMMHYECKOro mporecca. KnHernka XxuMude-
CKHMX PEaKIMH B OTKPBITBIX cHcTeMax. CTallMOHAPHBIE PEKUMBI.

XUMHUUYECKHE peakiu B kuakon (aze. Ponb cpenpl B 371eMEHTApHOM aKTe
XUMUYECKON peakuuu. BrnusHue nud@ys3um Ha ckopocTh peakiuu. KieTouHslit
b dexT. BausHue nuUAIEKTPUUIECKON MOCTOSIHHOM W MOHHOW CHJIBI Ha CKOPOCTH
XUMUYECKUX peakiuii B pactBopax. ConeBoil >dpdext. BrnusHue naBneHust Ha
ckopocTh peakiuu. O0beM akTuBali. COOTHOILIEHUS CTPYKTypa — peaklnOHHas
criocoOHOCTh. YpaBHeHus: ['ammera u Tadra. BausiHue MarHuTHOTO MOJIS HAa CKO-
POCTH XUMUUYECKON PEaKLIUU.

NHnynnpoBaHHbIE 1 TOMOTEHHO-KaTaTUTHYECKHE peakiu. ConpsKeHHBIE
peakuuu. POTOXMMHUYECKHE M PATMALMOHHO-XMMHMYECKHE peakuuu. MexaHnusm
TOMOT€HHOT0 Karajin3a. KHHETMKa rOMOTeHHO-KAaTAIUTHYECKUX peakuuil. Kuc-
JIOTHO-OCHOBHOW KaTajin3. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM pEeaKkIuu OT
bynakiuu kucnotHoctu ['ammera. depMeHTaTUBHBIN KaTanu3. YpaBHeHHe Muxa-
anuca — MenTeH. Karain3 KOMIUIEKCaMH U MOHAMHM METAJIOB IEPEMEHHON Ba-

JIEHTHOCTHU. ABTOKATaIU3.



6

['eteporennslii katanu3. PaBHOBecHe W KMHETHKA afCOPOIIMN HA OJTHOPO/I-
HBIX U HEOJHOPOJHBIX MOBEpXHOCTAX. M3oTepma aacopbuuu JIrnrmiopa. Xemo-
copOiusi. MOHO- ¥ TIOJIMMOJIEKYJIIPHBIE CJIOU aJIcOpOaTOB HAa MOBEpXHOCTH. MH-
rUOMPOBaHUE U KOHKYPEHIIUS PEAKIMi Ha MMOBEPXHOCTU. MeXaHU3MbI T€TepOreH-

HOT'O Katain3a. Y paBHeHusa JIanrmiopa — XuHimenbsBya u Puauna.

IV. OcHOBBI CHHEPIreTHKH

[Ipobnema nopsiaka u Oecriopsiika B CTPYKType Matepuu. /J[mHaMuka U WH-
dbopmarnus. IIpobrema HeoOpatumocTH. JluHamuueckuit xaoc. JluccumnatuBHbIC
JTUHAMUYECKUE CUCTEMBI.

[TapameTp mopsiika B KpUTUUECKUX SIBJICHHUIX U (Pa3oBbIX nepexoaax. Teo-
pust ¢pa3oBbix nepexonoB |-ro u ll-ro poma. Teopus Jlangay. @mykTyalmoHHas
Teopus (azoBbIX MepexooB. ['unoresa nonodbus. CkeMIMHIoBas Teopusi KpUTHUIE-
CKHX ITOKa3aTeseH.

HepaBuoBecHbie ¢dazoBbie nepexopl. BIHYKICHHBIN MOPSIIOK B OTKPHITHIX
¢usnueckux cucremax. [lpunuun I[Ipuroxuna-I'nencaopda. Camoopranusanusi.
[IpocTpaHCTBEHHBIE M BPEMEHHBIE IUCCUIIATUBHBIE CTPYKTYpHI. ['eHepanus kore-
PEHTHOTO M3JIy4Y€HUs B JIa3epe Kak MpUMep HEPAaBHOBECHOTO (pa30BOro Nepexoa.

[IpocTpaHCTBEHHO-BPEMEHHBIE IUCCUTIATUBHBIE CTPYKTYpPhl B XUMUU. Peak-

s benoycosa-JXaboTuHckoro.

V. Xumunyeckasi pusuka ropeHus ¥ B3pbiBa

Teopust npoiieccoB ropeHus. Y paBHEHUs TEIJIONPOBOAHOCTH U quddy3un B
XMMHYECKH pearupyromen cpene. Teopus u Kpurepuid TEIIOBOro B3peiBa. Llemn-
HOM B3phIB. IlIpenennl nienHoro B3peiBa. BocniaMeHeHue U 3aKUraHue. 3a)Kura-
HUE HAKaJEHHOW CTEHKOM. 3a)KMraHve MCKpoil. O4aroBoe BOCILIAMEHEHHE U MU-
HUMAJIBHASI DJHEPTUS 3AKUTAHMS.

Teopust 1 3aKOHOMEPHOCTH CTAaI[MOHAPHOTO TOpeHHs ra3zoBoit cmecu. Hop-
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MaJIbHasi CKOPOCTh PaclpoCTpaHeHus iaMmeHu. lIpenensl pacnpoctpanenus ruia-
MEHH, IPEAECIbHBIA THAMETP U MPEACIIbHAS KOHLUCHTPAIUS KOMIIOHEHTOB CMECH.
Huddy3uonHo-TerioBas HEYCTOMYMBOCTh IiaMeHu. [lpeacraBienue o TypOy-
JIEHTHOM ropeHur. XOJIOJHbIE ITaMEHa. [ OpeHne HenepeMeaHHbIX ra30B.

['openue TBEpABIX U KUIKUX BEIECTB B OKUCIUTENIbHON aTtMocdepe. 3aKu-
raHue U TOPEHUE YACTHUIl U Kalejb F'OPIYEro B OKUCIUTENIBHOU cpene. I'openue
JETYyYUX W HEJNETY4YMX B3pPBIBUATHIX BEIIECTB, IOPOXOB, CMECEU TOPHOYEro C
okuciuresneM. Pu3nka HECTALMOHAPHOTO TOPEHUS.

['opeHne >XKHMAKHAX B3pPHIBUATHIX BEHIECTB. ['OpeHHE MOPUCTBIX 3aPSI0B
B3PBIBYATHIX BEIIECTB M MOPOXOB. OPUIBTPAIMOHHOE TOPEHHE. Y CIIOBHS ITEpexoaa
IIOCJIOMHOTO TOPEHMSI HA KOHBEKTUBHBINA PEXKUM U BO B3PbIB.

Y napHbie BOJHBI U AeToHanusA. CucTteMa ypaBHEHUHN ITa30BOM TUHAMUKY IS
OJTHOMEPHBIX JBUXKEHUW B KoopAauHartax Jlarpanxa u Diisiepa. XapakTepUCTHKU,
vHBapuaHTel Pumana. [IoHsTHE mPOCTOM BOJHBI. YIapHbIC BOJIHBI. Y PaBHEHUS
COXpPaHEHMSI MACChl, UMITyJIbCa U SHEPIUU Ha (PPOHTE yIAApPHOU BOJIHBI. Y paBHE-
HUS COCTOSIHMS Ta3a M KOHJACHCHUPOBAHHBIX cpejl. YapHas aauabara, U309HTPO-
Ibl, UX B3aMMHOE PACIIOJIOKECHHUE. Y JapHbIC BOJIHBI B PEArMPYIOMIMX U PEIAKCH-
pPYIOIIHX cpenax. B3aummopencTBue BOJMH — pacnaabl pa3pblBOB, 3aTyXaHUE
YIAAPHBIX BOJIH.

CoBpemenHas Teopusi neroHanuu. [IpaBuiio ordopa CKOPOCTH CTallMoHap-
HOW neroHaruu. CTpyKTypa JAETOHAIMOHHOW BOJHBI. YCTOMYHMBOCTbH JE€TOHAIIU-
oHHBIX BOJH. [Ipenensl aetonaruu. IIpenenst Bo30yxaeHus neroHanuu. [Ipun-
nun XaputoHa. OCOOEHHOCTH MEXaHU3Ma SHEProOBBIJICIICHUS B TOMOTECHHBIX U
TrE€TEPOre€HHBIX KOHACHCUPOBAHHBIX BEIIECTBAX. METOABI U3MEPEHHUSI OCHOBHBIX
napaMeTpoB jJeroHanuu. COBpeMEHHbIE METOJbI pellleHus 3a1ad (GU3UKU rope-

HHA 1 B3pPbIBA.
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