IMTPOI'PAMMA
BCTYNHUTEJIbHBIX HCIIBITAHUI B MATHCTPATYPY MO0 HANIPABJIEHUIO
03.04.02 «Puzuka»

MaI‘l/ICTepCKaﬂ nporpamma — dusnka KOHIACHCHUPOBAHHOI'O COCTOAHUSA BeIIECTBA

1. COOIEP’)KAHUE ITPOI'PAMMBbI
1.1. Mexauuka

Kunemaruka martepuanbHOW TOYKH. JIMHEHHBIE M YIJIOBBIE CKOPOCTH M yCKopeHMs. J[uHamuka
MaTepuanbHON TOYKH. 3akOHbI HbloTOHA. YpaBHeHMs ABWXKeHUS. /[MHaMuKa CUCTEMBbI MaTe€pHUabHBIX
TOYEK. 3aKOHbl COXpPAHEHWs] B MeXaHHMKe. /[BI)keHHE B IEHTPaIbHO-CUMMETPUYHOM II0Jie. 3aKOH
BCEMUPHOTO TAroTeHus. 3akoHsl Keruiepa.

Oynkups Jlarpamka u ypaBHeHus JlarpaHKa CHUCTEMBl MaTepHalbHBIX TOYeK. IHTerpassl
nBrOKeHUs. JluHaMuKa abCONIOTHO TBEpAOro Tena. TeH3op mHepiwH. YpaBHeHus Diiepa. [IBrokeHHe
OTHOCHTEIIBHO HEWHEPUUAJIbHBIX CHUCTEM OTcueTra. YpaBHEHUs JBWKeHHs. Cuibl HHEpLUH.
Bapuanuonssnii npuHimn ['amMunbToHa. 3aKOHBI COXpAHEHUMH U CBOMCTBA CUMMETPHM IPOCTPAHCTBA U
BPEMEHU.

Kosebanust cucteM ¢ 0THOH ¥ MHOTUMH CTETICHSIMH CBO0OIbI. CBOOOIHBIC U BBIHYK/ICHHBIC
koneOanus. 3aryxaronpe konebanus. [Tokazarens 3aTyxaHusl.

Kanonnueckue ypaBHenust I'amunbrona. CkoOku I[lyaccona. YpaBnenus ['amuibTona - SIkoou.

Hedopmary 1 HanpsbkeHHs B TBepbIX Tenax. Moaymu FOnra u capura. Kosddunment [lyaccona.

MexaHuka >KUAKOCTEH W Ta30B. TedyeHHe WJICAIBHOM JKUIKOCTU. YpaBHEHHE bepHymum.
JlamuHapHOoe U TypOyneHTHoe TeueHus. Yucio PeitHonmbiaca. TedeHue BA3KOM KUAKOCTH. YpaBHEHHE
Hagbe - Crokca. ®opmyna [lyazens.

Bonsbl B crutomHol cpene. YpaBHEHUE BOJHBL AKYCTHYECKHE BOJHBL YIbTpasByK. OpQexT
Joruiepa.

JInteparypa
MarseeB A.H. Mexanuka 1 Teopusi oTHocuTenbHOCTU. M.: Briciias mkona, 1986.
CusyxuH JI.B. O0mmit kype pusuku. T.1. Mexanuka. M.: Hayka, 1989.
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1.2. MoJiekyasipaasi pusuka.
TepMoauHAMHMKA M CTAaTHCTHYeCKas! (PU3MKA

TepMOAMHAMUYECKHIA W CTAaTUCTUYECKUM TMOAXOJ K OINHUCAHUI0 MOJICKYJISIPHBIX — SIBIICHUM.
Temnieparypa. [TocrossHHas bonermana.

[lepBoe Hawano TepMmoaMHAMUKUA. BHyTpeHHsii sHeprus, Temiaora u paborta. [{uxnmyeckue
npoueccel. [ukn Kapro u ero KIIJI. Bropoe Havano TepMoIuHaMHUKH. DHTPOIUS TEPMOJUHAMHUYECKON
cucTeMbl. TepMoarHAMUYECKasi BEPOSITHOCTh M DHTpOMUs. TepMoauHaMU4ecKrue MoTeHIuanbl. Oorrue
ycoBUs paBHOBecHs (a3.

Bzaumopeiicteue monekyn. Mneanbnbiii ra3. OcHOBHblE ra3oBble 3akoHbL. PacrpeneneHue
MOJIEKYJI ra3a mo CKOpocTsAM. MieanbHbI ra3 BO BHEIIHEM NOTEHUMAILHOM moje. PacnpeneneHue
bonbimana. Peanbhble rassl. YpaBHenue Ban-nep-Baanbca.



Kanonnueckoe pacnpenenenue [ m60ca. Craructuueckas cymma 1 CBOOOJHAsSI SHEPTUSI CHCTEMBI.
Craructuka boze-OiHimTeitna u cratuctuka @epmu-/lupaka. PaBHoBecHoe u3mydeHue. CriekTpajibHas
IUIOTHOCTD U3nmy4yeHus. @opmyna [Inanka.

TemmoemkocTh TBepAbIX TE1. Monemu Jlebas u DiHIITEIHA.

Teopust ¢uykryammu. OmyKTyarus TWIOTHOCTH. bpoyHoBCcKoe nBmkenne. @opMyiibl DHHINITEIHA
JUISL TUCTIEPCUU UMITYJIbCA U CMEILIeHHUsI OPOYHOBCKOM YaCTHIIBI.

Kunkoctu. IloBepxHocTHble siBieHMA. JlaBneHuWe T1OJ  HCKPUBIEHHOM MOBEPXHOCTHIO.
CMaunBaeMOCTh U KalTWUIPHBIC SIBJICHHUS, aIT€3Us U aJICOPOLIHSI.

Teepapie Tena. Kpucramibl. CummeTpust kpuctaynioB. [{edekTsl B kpuctayuiax. da3oBbie mepexo;ipl
MIEPBOT'O ¥ BTOPOTO pojia. Y CJIOBUS PaBHOBECHUS M YCTOMUMBOCTH (pas.

SAnenus mepenoca. Juddysus, 3akon dDuka; BHyTpeHHee TpeHHe, 3akoH HbroTtona-Crokca;
TEIUIONPOBOIHOCTD, 3aKOH Dypbe.

Kunernmueckoe ypaBHenue bombrmvana. [lonsitue o6 H-teopeme. IlnasmenHoe cocrosiHue
BenlecTBa. Knnernueckoe ypasHenue Biiacosa. [IonsTre 0 caMocorinacoBaHHOM IIOJIE.

Jluteparypa
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2. Kacanngposa 0. H., MatseeB A. H. , [TortoB B. B. MeTtonuka pemienus 3aaa4 mo moit. ¢pus. M.:
MI'Y, 1982.
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1.3. DyekTpoIMHAMMKA M ONITHKA

Onexrpocratnueckue nois. 3akoH Kynona. Teopema I'aycca. IloTteHuman u ero pasnoxeHue no
MyJbTUIIONAM. Maraurocratuueckue nois. 3akoH buo-Casapa-Jlamaca. Teopema o mupKymsauuu
BEKTOpa HANPSHYKEHHOCTU MarHUTHOTO MOJIS.

VYpaBHeHuss Makcsemia B BakyyMe. CKasIpHBIA M BEKTOPHBIM MOTEeHUManbl. M3mydeHue
ANIEKTPOMArHUTHBIX BOJMH B DIEKTPUYECKOM UIOJIHHOM NPUOMKEHUH. PaauialimoHHOEe TpeHue.
VYpaBHenus MakcBesuia B cpeie. MaTtepuaibHble ypaBHEHUSI M TPAHUYHBIE YCIIOBUSI.

[IpocTpaHcTBeHHAss ¥ BpEMEHHasi TUCHEPCUM JUAJIEKTPUUYECKON MpoHUIaeMocTH. Dusnueckuit
CMBICTT €€ JEHUCTBUTEIIbHOM M MHHUMOM Yacteil. I[IpOBOOHMKHM, CBEPXIIPOBOAHHUKH, IMIJIEKTPUKU U
MarHeTUKU U UX QU3HYEeCKHe CBOWCTBA.

[IpeobpazoBanne Jlopenma. 3akoHBI TPeoOpa3oBaHUs TUIOTHOCTEH 3apsiIOB M TOKOB, TMOJIEH H
MOTeHIMaNoB 1pu mnpeoOpazoBanusix Jlopenma. IlpeoOpazoBaHue YacTOTBI U BOJHOBOTO BEKTOpa
AJIEKTPOMAarHUTHOW BOJIHBI TipH mpeoOpazoBanusx Jlopenma. Dddexr Jlommepa.

OCHOBBI DJIEKTPOMAarHWTHOM TEOPUM CBETA. ODHEPIrUs W HMMITYJIbC CBETOBBIX BOJIH. OTBITHI
JleGeneBa 1o U3MEPEHHIO CBETOBOTO JIaBIICHMS.

Wntepdepentmsa cBera. BpemeHHas M MpOCTpaHCTBEHHAss KOTEPEHTHOCTh. MHTepdepomeTpsl.
JlnsnexTpuyeckue 3epkaia U uaTepdepeHimonnsle GpuibTpel. Audpaxius ceera. [Ipubmokenus Openens
n @paynaropepa. CrektpanbHbie npuoOopbl. Ponp audpakipm npu  GOpMHUPOBAHUHM  ONTHYECKUX
M300paKEHHH.



Jucnepcust u mnornomieHue cera. Pa3oBas W IpymnmoBas CKOpocTH cBera. OTpaxkeHHe Hu
npesiomyieHue cBera. MornekyisipHoe paccesHue cBera. Popmyna Panes.  CrekTpanbHbIl  COCTaB
paccesHHOro cBeTa. PaccesiHue B MyTHBIX cpeiax.

Wznydenne aHcamOns CTaTUCTUYECKH HE3aBUCHUMBIX OCHWUIATOPOB. EcTecTBeHHas MIMpHHA
CIEKTPAIbHONW  JIMHUM. YJapHOe (CTOJKHOBHUTEIBHOE) M JOIJIEPOBCKOE  YIIUPEHHE  JIMHUH.
KBasucramionapnoe npuOMMKeHHe B  MaKpPOCKOIMYECKOM AIEKTPOAMHAMUKE M TPAaHUIIBI  €ro
npuMeHUMOCTH. CKUH-3((DEKT.

KBanToBast Teopust u3iMydeHHs. 3aKOHBI TEIUIOBOIO W3IYYEHHs KOHAECHCHPOBAHHBIX Cpel,
dhopmymna [Tnanka.

Wznyuenne cBera aromamu U Mojekynamu. J[ByxypoBHeBas cucrema. CHOHTaHHbIE U
BBIHYK/ICHHBIE TIEPEXO/Ibl. Y CUJIEHHE CBETA, JIa3ephl.

Henuneiinble ontrueckue sapienus. [ eneparysi rapMOHUK, CaMO(OKYCHPOBKA CBETA.

Jlureparypa
Jannay JI.A., Jlupum E.M. Teopus nons. M.: Hayka, 1973.
Tamm ULE. OcHoBbI Teopuu anexkrpudectBa. M.: Hayka, 1976.
MartgeeB A.H. Onrtuka. M.: Beicias mkosa. 1985.
JlanncGepr I'.C. Ontuka. M.: 1976.
Jlanpmay JIJL., Jlurm E.M. DnexrpouHamuka crutomseix cpea. M.: Hayka, 1982,
Kanarmmkos CI'. Onextprdectso. M.: Hayka, 1985.
HWponos NLE. 3anaum ro obieit drsuke. M.: Hayka, 1988.

No abkowdde

1.4. AtomHas ¢pu3nKka 1 KBAHTOBAsI TeOPUS

DKCrepuMeHTa bHble (DAaKThl, JIeKallie B OCHOBE KBAaHTOBOW TEOPHUH. ATOMHBIC CHEKTpBI
n3nydeHus. Atom Bogopoaa. [loctynatel bopa. OnbiTsl O AUGpPaKIKK 3IEKTPOHOB M aTOMOB. BonHOBBIE
1 KOPILYCKYJISIpHBIE CBOMCTBA MarepuH. [ unoresa ae-bpoiis.

OcHOBHBIE TOCTYJaThl KBAaHTOBOW MexaHUKH. Ormeparoppl KOOpPAWHATBI M UMITYJIbCA.
["amunbTOHMaH. YUCThIE M CMELIaHHBIE COCTOSHUSI KBAHTOBOMEXaHUYECKOW cHCTeMbl. BoiHOBast GyHKIUS
U ee CBOMCTBA. [ITOTHOCTh BEPOSITHOCTH M MaTpHLIA INTIOTHOCTH. [ [pMHIMIT HEONPEAETIEHHOCTH.

OnucaHue 3BOIIOIUKM KBaHTOBOMEXaHMUECKUX cucTeM. YpaBHeHus I'eiizenOepra u llpenunrepa.
CraumonapHble cocTossHUS. JIMHEWHBI KBaHTOBBIN TapMOHUYECKUN OCHMIISTOP. DHEPTUM U BOJIHOBBIE
(GYHKIMM CTalMOHAPHBIX cocTossHUN. [IpoxoXkeHne yacTull yepe3 NoTeHMaIbHbIN Oapbep. TyHHEIbHbIH
3¢ exT.

JIBi>keHre B IEHTPAIbHOM Iojie. ATOM BOJOpOJa: BOJHOBBIE (YHKUIMH U YPOBHU SHEPTHH.
OpOuTaibHBIE MEXaHWYECKH W MarHUTHBIA MOMeHThHL. CroxkeHue MOMEHTOB. CHEKTpbl aToOMOB
LIEJIOYHBIX METAJUIOB.

CraupoHapHas Teopusi BO3MYILEHUH B OTCYTCTBHE M TNpPHU HAIUYMK BBIPOXKACHHA. DPPEKThI
3eemana u Ilamena-baka. Oddext [Tapka. Ypasuenue [upaka. KBazupensatuBucTckoe NpHOIMKEHHUE.
CnmH-opOuTanbHOE B3auMoJielicTBre. TOHKas CTPYKTypa CIEKTpa aToMa BOJIOPO/Ia.

CucreMbl TOXXAECTBEHHBIX YacTHLl. CUMMETpUYHBIE U AaHTUCUMMETPUYHBIC BOJHOBBIE (DYHKIIUH.
bo3ons! u pepmuonsl. [puniun [Taymu.

MHoOrosnekTpoHHblii  atom.  IIpuOnipkeHHe  CaMOCOIIAaCOBAHHOTO — MOJA.  DJEKTpPOHHAs
koH(uryparus atoma. Tepm. Tonkas ctpykrypa Tepma. [Ipubmmkenue LS u JJ-cszeit. [IpaBuna Xynna.

Ilepnomnueckas cucrema aeMeHtoB JI.M.MenneneeBa. Ilepuonsr u rpymmel.  Ilepexomnsie
JIEMEHTBI.



Hecraumonapnass Teopuss BO3MylIeHUH. DBeposTHOCTH Iepexoja B KBAHTOBOM CHCTEME.
DJeKTpOMarHUTHBIC TIEPEXOIbl B aTOMax 1 MoJieKyJax. [IpaBuna otbopa.

Teopus ynpyroro paccesiHus. bopHoBckoe npubmmwkenue. lapipanbHoe pa3noskeHHe aMILTUTYIbI
paccesHusL.

OcHOBBI (U3MKKA MOJIEKYJ. AnuadaTtndeckoe MpuOIKeHHe. TepMbl JIBYXaTOMHON MOJICKYJIbI.
Tunbl xumudeckoi cBsi3u. CHEKTPhI IByXaTOMHBIX MOJIEKYJI. JIBIKEHHE YacTHI] B TIEPHOIMUECKOM TIOJIE,
30HHAS CTPYKTYpPa SHEPreTHICCKHX CITIEKTPOB.

Jlureparypa

[nonbckuii 3.B. Atomnas ¢usuka, 1. 1,2. M.: IIpocsemenue, 1984.
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No abkowdEe

1.5. ®u3nka aTOMHOIO SIIPA M YACTHIL

OCHOBHBIE XapaKTEPUCTUKU aTOMHBIX siep. [IpoTonb! 1 HeWTpOoHBL. Macca u SHeprus CBsi3u spa.
KBaHTOBBIE XapaKTEePUCTUKU SIIEPHBIX cOCTOsTHUNA. CIMH siipa.

PagnoakTBHOCTB. 3aKOH paIMOAKTUBHOTO pacraja, o - pacnai, B - pacnaa u Y-u3mydeHue siep.
Dddext Meccbayspa. [enenue u cunres suep. Llermnas peakiusi, AeleHUs U TEpPMOSICpPHAs PEaKIusl.
SAnepnas sHeprus. Peakropsl.

Mogenu aromubIx saep. Moaens depmu-raza, obonoueuHass MOAEb, MOJIENb JKUAKON Karik U
0000111eHHas MOJIETh siipa. MexaHu3MbI SepHbIX peakiwii. CeueHus peakimid. Kanamel peakiuid.

Snepuble cuibl M MX CBOMCTBa. YacTHIbl M B3auMoOJIeiicTBUs. B3ammopeicTBue kak 0oOMeEH
KBaHTaMH KaTMOPOBOYHOTO MOJIS (KaTHOpOBOUYHBIMU O030HaMK). DyHAaMEeHTaBbHBIE YACTUIIBI - JIENTOHBI
Y KBapKU. AHTUYACTHLIBI.

DNeKTpOMarHuTHoe B3aumo/eiicTere. CuiabHOE B3auMoaencTBre. KBapkoBasi CTpyKTypa aJipOHOB.
[IBeToBoi1 3apsia kBapkoB. ['moonbl. Caboe B3aMMOJCHUCTBHIE U TIPOIIECCHI, MM 00ycioBieHHbIe. Cradbie
pacriazibl KBapKoB 1 JIeNTOHOB. HeNTprHO M aHTMHENTPUHO. B3anMonelncTBre HEUTPHUHO C BELIECTBOM.

Cummerpun ¥ 3aKkoHbl coxpaHeHus. OObenuHeHue B3aumozencTBuil. HykneocuHTe3 Bo
Bcenennoii. SnepHbpie peakuuu B 3Be3dax. B3amMoJeiCTBHE YacTHUIl M M3JIYYEHUH C BELIECTBOM.
[TpuHIIUTIBI 1 METOBI YCKOPEHUS 3aPSHKEHHBIX YaCTUIl. MeTOIbI IETEKTHPOBAHUS YaCTHII.
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4. Cusyxun /1.B. O0mwuii kypc ¢pusuku. T.5. U.2. M.: Hayka, 1989.
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IHPOI'PAMMA
BCTYIHUTEJbHBIX HCIIBITAHUNA B MATUCTPATYPY IO CHEHHAIBHBIM JUCHUIIINHAM
Marucrepckast nporpaMmMa — @U3uKa KOHACHCUPOBAHHOIO COCTOSIHMS BeLIECTBA

OcHOBHBIE CBelIeHUs O TBEepAbIX Tenax. Kpucramimueckue u amopdHble Tena, TBepable Tela B
HayKe, TEXHUKE U TEXHOJIOTUH.

OneMeHTHl Kpuctaiiorpaduu. JieMeHTapHbie sueiiku. Mugekca Musutepa. Slueiiku Burnepa-
3eitTra.

JledeKTsl CTpYKTYpHI B TBEpABIX Tenax. Toueunbie 1eeKThl ~-BaAKAHCHH, MEXK/yy3€IIbHBIE aTOMBI
Y aTOMBI 3aMelleHus. Jluciokanuu.

Turmel cBsi3el B TBEpABbIX Tenax. MonekyispHas cBsa3b. MloHHas cBsa3b. KoBasleHTHAs CBS3b.

Konebanus pemetku. AKyCTHUECKUE U ONTUYECKUE BOJHBI. J(MCTIepCHOHHBIE COOTHOLIEHHUS.

Temnoemkocth TBepabIX Ted. 3akoH Jlrononra u Iltu. Teopun TeroeMkocTH DWHINTEHHA U

Jlebas.

OnekTpoH B nepuoanyeckoM mnoisie. Oynknum brnoxa. DHepreTudeckuil CreKTp 3JEKTpOHA B
KpucTajlie. 30HHasl CXeMa YHEPTUH.

CBepXnpoBOIUMOCTb. CaepxnpoBosiIye MaTepuasbl. BeicokoTeMiiepaTypHast
CBEPXIIPOBOAUMOCT.

Awmopdodusie TBepabie Tena. CTpoenne aMopdHbIX TBepAbIX Tesl. CBoMCcTBa aMOP(HBIX METAIIOB.

OCOOEeHHOCTH CTPOEHHUSI KMJIKOTO cOCTOsSiHMsS BemlectBa. Kiaccudukanus >kuakocTedl u
MEXMOJIEKYJIIPHBIX B3aUMOAeUCTBUN. TemoBble ABMKEHUS YaCTUIL B KUAKOCTAX U TBEPABIX TeJax.

[TonsiTe O CTATHCTUYECKON TEOPUU KUIAKOCTEH. MeTtoa KoppensaTHUBHBIX (pyHKuuN. DyHKIUU
PaguaIbHOTO PaCIpENCIICHHUS.

Kunkue weramisl. CTpoeHHE MeETAUIMYECKMX paciuiaBoB. Crnenmduka MeTalInuyecKux
KUIKOCTEN.

JudpakimoHHbIe METOIbI MCCIETOBAHMS CTPOSHUS )KUJKUX METAJIOB. DJIEKTPOHHAs CTPYKTYpa
KHUJIKUX METaJJIOB.

Kunkue 6uHapHble crutaBbl. Pa30Bble JUarpaMMbl OUHAPHBIX CUCTEM.

Meroapl MONYy4EHHs TOHKMX IUIEHOK - TEPMHUYECKOE HAIbUICHHWE, KaTOJHOE HaIbUICHUE,
3JIEKTPOIOIUPOBKA U HUTM(OBAHNUE.

Meroas! onpeneneHus CTENEHU TUCIIEPCHOCTH BemecTBa. DyHKIMSA pacupeneneHus 4acTUL 10
pa3zMepam. JlucrnepcuoHHbIN aHanu3. ' ncrorpaMMsl pasMepoB 4acTHLL.

®a3pl u arperaTHeie cocTostHUS. ['oMorenHoe obpaszoBanue (as3bl. ['eTreporenHoe oOpa3zoBaHue
¢a3zpl. Cayyail IUIOCKON I'paHMIIBI.

O6mue ypaBHeHus paBHOBecus (a3 U MexX(Pa3HbIX I'paHUL]. Y paBHEHUS KalWIIIPHOCTH.

OnTnyeckre CBOWCTBA TOHKHX IUIEHOK. OTpa’keHME M NpPOIyCKaHWE MOJISPHU30BAHHOIO CBETA
CIIOUCTBIMU CTPYKTypaMu. MeTo/1bl U3MEPEHUSI ONTHUYECKUX MMOCTOSIHHBIX U TOJIIMHBI TOHKHUX TUICHOK.

Pasmepubie 3¢ dekTsl PpU3NMKO-XMMHUYECKHX CBOWCTB BemlecTBa. Kiaccudyeckue M KBaHTOBbIE
pa3Mepuble 3QdekTrl. Pazmephsiil addexT TeMmeparypsl pazoBoro nepexosa.

Jlutreparypa
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