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MPOIrPAMMA
BCTYMNUTENbHbIX UCMbITAHWUI B MarnctTpaTypy Mo o6Lueil 1 TEOPETUYECKON (In3NKe

1. COAEPXAHWVE NMPOIrPAMMDI
1.1. MexaHuka

KuHemaTnka maTepuanbHOW TOYKW. JIMHENHble WM YrNoBble CKOPOCTUM W YCKOpeHWs. [uHamuka
MaTepunanbHOlW TOYKW. 3aKOHbl HblOTOHA. YpaBHeHUS ABMXKEHUS. [UHaMMKa CUCTEMbl MaTepuasbHbIX
TOYeK. 3aKOHbl COXpaHEHUS B MexaHuKe. [BVWKeHWEe B LEHTPaSbHO-CUMMETPUYHOM nose. 3akoH
BCEMMUPHOTO TAroTeHNs. 3akoHbl Kennepa.

PyHKuMA JlarpaHXa W YypaBHeHUs JlarpaHXa CUCTeMbl MaTepuanbHbIX ToyeK. WHTerpanbl
ABWKeHVsA. [uHamuka abCoMTHO TBepAOro Tena. TeH30p MHepuuu. YpaBHeHus Jinepa. [BvkeHue
OTHOCUTENbHO HEWMHEPLMa/bHbIX CUCTEM OTCYeTa. Y paBHEHUA ABMKEHWUA. Cunbl MHepLUWU. BapnaunoHHbIii
npuHYUMn FammnnbToHa. 3aKOHbI COXPaHEHMN 1 CBONCTBA CUMMETPUMN NPOCTPAHCTBA U BPEMEHMN.

KonebaHua cuctem ¢ O4HON U MHOTMMK CTeneHsMU cB060Abl. CBOGOAHbIE U BbIHY>XAEHHbIE
KonebaHua. 3aTyxarowme KonebaHus. MNMokasartesib 3aTyxaHus.

KaHoHU4YecKkmne ypaBHeHUst FaMmunbToHa. CKOOKM TyaccoHa. YpaBHeHUS amMuibToHa - AKO6OW.

Jeopmauun n HanpsxeHus B TBepAblx Tenax. Mogynu KOHra v caura. KoagpguuneHT NyaccoHa.

MexaHuKa XWLKOCTeR 1 ra3os. TeyeHve naeanbHOM XUAKOCTW. Y paBHeHVe BepHynnun. JlTaMmHapHoe
N TypbyneHTHOe TeuyeHus. Umcno PeiHonbfca. TeyeHne BA3KOW XXMAKOCTW. YpaBHeHMe HaBbe - CTOKCa.
®opwmyna NMyasens.

BonHbl B CMNOWHOWA cpefe. YpaBHeHME BOMHbl. AKYCTUYECKME BOJHbl. YNbTpasByK. ekt

Jonnepa.
Jlntepartypa
1. MarseeB A.H. MexaHuKa 1 Teopna oTHocuTenbHoCcTU. M.: Bbicwasg wkona, 1986.
2. CuByxuH O.B. O6wmin kypc dmsmku. T. 1L MexaHuka. M.: Hayka, 1989.
3. Martsees A.H. O6uwedus. MpakTukym. M.: BLU, 1991,
4. KanawHuko H.M., CmoHabipeB M.A. OCHOBbI (OM3NKW. YTpaxHeHWs ¥ 3afaun: Yue6. Mocobue

Ans By3oB.- M.: poga, 2004.

1.2. MonekynsapHasa pmsmka.
TepmognHamMuKa U ctaTucTudeckasa usnka

TepmMOAUHAMUYECKUIA U CTATUCTUYECKMIA NOAXO0J K OMUCAHUIO  MOJSIEKYNSIPHBLIX  SBEHWUIA.
Temnepatypa. [NocToaHHasa bosnbumaHa.

MepBOe Hayano TepMOAWHAMUKW. BHYTpeHHAs 3Heprusa, Tennota M paborta. LimMknuuyeckue
npouecchl. Linkn KapHo u ero KMJ. BTopoe Hayano TepMOAUHAMWKKW. DHTPOMNWUS TEPMOAUHAMUYECKON
cucTembl. TepMoAMHamMMyeckas BEPOSATHOCTb W 3HTponusA. TepMoguHaMuyeckme noTeHumansl. O6Lwme
yCnoBus paBHoBecus (as.

B3anmopgelictere monekysn. MaeanbHolli ra3. OCHOBHbIE ra3oBble 3aKOHbI. PacnpegeneHne MOneKy
rasa no CKopocTaM. MpeanbHblii ra3 BO BHELIHEM MOTeHUManbHOM none. PacnpegeneHne bonbuMaHa.
PeanbHble rasbl. YpaBHeHWe BaH-aep-Baanbca.

KaHoHu4yeckoe pacrnipegeneHune Mmb6ca. Ctatuctuyeckas cymma u  CBOGOAHaA 3Heprus CUCTEMBI.
Cratnctuka bose-3itHwWTeliHA 1 cTaTUCTMKa depmu-Anpaka. PaBHOBecHOe u3nyyeHue. CnekTpasibHas
NIOTHOCTb n3nyyeHns. ®opmyna MNMnaHka.

TennoeMKocTb TBepAbIX Ten. Mogenn [e6as n IMHWTENHa.
Teopusa pnykTyaumn. ®nykTyauns nioTHOCTU. BpoyHOBCKOe fBMKeHMe. DopMy bl DHLWTeHa Ans



Ancnepcun NMnynbca n CMeLeHns 6pOyHOBCKON YacTuLbl.

XXupkoctn.  T10BEepXHOCTHble  sBfleHWA.  [laBfieHuMe  MO4  WUCKPUB/IEHHOW  MOBEPXHOCTLHO.
CMaunBaeMoCTb 1 KanuaispHble ABMEHNS, aAresns u agcopoums.

Teepable Tena. Kpuctannsl. CuMmmMeTpus kpuctannos. [edekTobl B Kpuctannax. dasoBble nepexopbl
MepBoro 1 BTOPOro pofa. Y c/noBus paBHOBECUSA U YCTOMUMBOCTY (ha3.

fABneHnsa nepeHoca. Aunddysna, 3akoH Puka; BHYTPeHHee TpeHue, 3akoH HbloToHa-CTOKCa;
TENJ0NPOBOAHOCTb, 3aKOH Pypbe.

KunHeTuuyeckoe ypaBHeHne bonbumaHa. MoHATMe 06 H-Teopemc. Mna3sMeHHOEe COCTOSIHME BELLECTBA.
KunHeTnyeckoe ypaBHeHue Bracosa. MoHATME 0 camOCOriacoBaHHOM Morse.

JlutepaTtypa

MarseeB A.H. MonekynapHasa gusnka. M.: Bbicwas wkona, 1987.

2. KacaHpposa 0. H., MaTBeeB A. H. , lNMonos B. B. MeToanka pelweHus 3agay no mon. dms. M.:
MIyY, 1982.

3. basapos .. TepmogmuHammka. M.: Boiclias wkona, 1983.

4. CuByxuH [.B. O6wmin kypc msmkun. T.2. TepMmogmHamMuKa 1 MonieKynspHaa ¢usnka. M.: Hayka,
1990.

5. boHpapes b.B. n ap. Kypc obuwein dumsvkn: B 3-x kH: KH.3: TepmognHamuka. CtaTnctmnyeckas
(hm3mkKa, CTpoeHne BewecTBa. YuebHoe nocobue. - M.:BLL. 2003,

1.3. 3nekTpoanHamMMKa 1 oNTUKa

dnekTpoctatnyeckne nons. 3akoH KynoHa. Teopema [faycca. [MoTeHunan v ero pasfnoxeHue no
MyfbTUNONAM. MarHurtoctatuyeckue nonsd. 3akoH buo-Casapa-Jlannaca. Teopema 0 LUPKYNALMU BEKTOpaA
HanpsHXeHHOCTN MarHUTHOr o Mons.

YpaBHeHuss MakcBenna B Bakyyme. CKanspHbli ¥ BEKTOPHbIA noTeHuuansl. W3nyyeHune
3/1eKTPOMAarHUTHbIX BO/IH B 3/1EKTPUYECKOM AUMObHOM NPUGAMKEHUN. PafnaunoHHoe TpeHre. Y paBHeHUS
MakcBenna B cpefie. MaTepuasibHble YpaBHeHUs U rpaHuyHble YCNOBUS.

MpocTpaHCTBEHHAA W BPEMeHHas AUCMepcUn AWU3NEKTPUYECKOW MPOHULAEMOCTU. PU3NYECKUN
CMbICN eé Ae/AICTBUTENbHON U MHUMOWA YacTeid. MPOBOAHVKN, CBEPXMPOBOLHUKM, ANINEKTPUKN U MarHETUKM
N UX PU3NYECKne CBOWCTBA.

Mpeo6pasoBaHue JlopeHua. 3akoHbl MNpeobpa3oBaHWA MAOTHOCTEW 3apsfoB W TOKOB, MOMeA U
noTeHuManoB npu mnpeobpasoBaHusax JlopeHua. [Mpeobpa3oBaHve 4acTOTbl W BOJIHOBOTO BEKTOpa
3/1eKTPOMarHUTHOM BOJIHbI NpY Npeobpa3osBaHusax SlopeHua. dddekT Ldonnepa.

OCHOBbI 3/1eKTPOMarHUTHOW Teopuun CBeTa. SHeprus U UMNyNbC CBETOBbLIX BOSIH. OnbiThbl JlebeaeBa
Mo M3MEPEHWNIO CBETOBOTIO JaB/eHNs.

WHTeptepeHumns ceeta. BpemeHHas © NpOCTPaHCTBEHHas KOrepeHTHOCTb. WHTepdepomeTpbl.
[uanekTpnyeckue sepkana n MHTEPMEPeHLMOHHbIE (uabTpbl. Andpakunsa ceeta. MpubamxkeHns ®peHens un
®payHrotepa. CnekTpanbHble Npubopbl. Ponb andpakunmn npyu GopMMpPoBaHNM ONTUYECKUX N300PaXKEHWIA.

[Ovicnepcusa n nornoueHne ceeta. Pas3oBas 1 rpynnosas CKOpocTu ceeTa. OTpaxeHWe v NpesoMaeHme
cBeta. MonekynsipHoe paccesHue cseta. ®opmyna Panes. CrekTpasibHbI COCTaB PacCesHHOro CBeTa.
PaccesiHne B MyTHbIX Cpefax.

N3nyyeHne aHcambns CTaTUCTUYECKM HE3aBUCUMbIX OCLUMNNATOPOB. ECTeCTBEHHasa LWWWpKUHA
CNEKTPaNbHOW  NUHUKW.  YpapHoe  (CTONKHOBUTE/IbHOE) W [OMJIEPOBCKOE  YLIWPEHWE  JINHUIA.
KBasuctaumoHapHoe npubivmxeHWe B MakKpOCKOMWYECKOW  3MEKTPOAMHAMWKE W TpaHuubl  ero
NMPUMeHUMOCTU. CKUH-3I(dEKT.



KBaHTOBasi Teopus MU3NyvyeHMs. 3aKOHbI TEMNOBOr0 MU3Ny4yeHUs KOHLEHCUPOBaHHbLIX cpef, hopmMyna
IMnaHkKa.
M3ny4yeHune cBeTa atoMamu 1 mosnekynamu. [1ByxyposHeBasd cucteMa. CNOHTaHHbIE U BbIHYXXAEHHbIE

nepexofbl. Y CUeHNe CBeTa, Nasepbl.
HenuHelHble onTUYecKue SBNeHNs. eHepaLus rapMOHIK, CaMOgOKYCMPOBKa CBETA.

Jlutepatypa
Nanpay N.4., ngpwwny E.M. Teopus nons. M.: Hayka, 1973.
Tamm W.E. OcHoBbI Teopun anektTpuyectsa. M : Hayka, 1976.
Matsees A.H. Ontuka. M.: Bbiclias wkona. 1985.
Nanpc6epr I'.C. OnTtuka. M.: 1976.
Nanpay 1.4., NMngwuny E.M. SnekTpoguHamuka cniowHeix cpel. M.: Hayka, 1982.
KanawHnkos CI™. 9nektpuyectso. M: Hayka, 1985.
Wpopos W.E. 3apaun no o6Luein gmsmke. M: Hayka, 1988.
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14. ATOoMHas m3nka n KBaHTOBasi Teopus

JKcnepvMeHTanbHble  (haKTbl, JfieXaliue B OCHOBE KBAaHTOBOM Teopuu. ATOMHble CNeKTpbl
n3nyyveHns. ATom Bogopoga. MNoctynatel bopa. OnbITbl N0 ANPPaKLUM 3/IEKTPOHOB M aTOMOB. BOJIHOBbIE 1
KOpNYCKy/NApHble CBONCTBa MaTepun. I'mnotesa ge-bpoiins.

OCHOBHble  NOCTyNaTbl  KBaHTOBOW  MeXaHWKW. OnepaTtopbl  KOOpAMHATbl M UMNy/fbCa.
FaMnAbTOHUaH. YnCTble U CMeLLaHHble COCTOSHUA KBaHTOBOMEXAHUYECKON cucTeMbl. BonHOBas PyHKUMS 1
ee CBOMCTBa. MIOTHOCTb BEPOATHOCTU M MATPMLA NIOTHOCTU. MPUHUMN HeonpeaeieHHOCTH.,

OnucaHve 3BOMOLUN KBAaHTOBOMEXaHUYECKMX CUCTEM. YpaBHeHUs [eiizeHb6epra u LUpeauHrepa.
CraumoHapHble COCTOAHUA. JIMHENHbIA KBAHTOBbIA TFAPMOHWYECKUA OCLMUANSTOP. OHEPrUM U BOJTHOBbIE
(hYHKUMM CTaLMOHapPHbIX COCTOSHWIA. TPOX0XAeHMe YacTuy, Yepe3 NoTeHUManbHbI 6apbep. TYHHE/bHbIN
ahekT.

[BuXeHne B UeHTpasibHOM rMone. ATOM BOAOPOAA: BOJIHOBble (YHKLUUW W YPOBHU 3HEPTUM.
Op6uTanbHbI MEXaHUYECKUIA N MarHUTHbIA MOMeHTbI. CloXeHe MOMeHTOB. CNeKTpbl aTOMOB LLEe/I0YHbIX
MeTansoB.

CrauvoHapHas Teopus BO3MYLLEHWUI B OTCYTCTBME W NPU HAIMYMKN BbIPOXKAEHUSA. D deKTbl 3eemaHa
n MaweHa-baka. S¢dekT LUTapka. YpaBHeHue [Aupaka. KasupenatnBuctckoe npubamkeHue. CnuH-
opbuTanbHoe B3aMmogeicTBmne. TOHKas CTPYKTypa CrekTpa aToMa BoLopoaa.

CucTtembl TOXAECTBEHHbIX 4YacTul. CUMMETPUYHbIE Y aHTUCUMMETPUYHbIE BOJIHOBbIE (YHKLMN.
B030HbI 1 hepMUOHbI. MpuHUKMn Maynu.

MHOr03M1eKTPOHHBbIN aTtoM. MprubAnKeHUe camoCcoriacoBaHHOro Nons. SNeKTPOHHAA KOHMUrypauus
atoma. Tepm. TOHKasa cTpyKTypa Tepma. MpubnvxerHve LS n M-ceaseid. Mpasuna XyHaa.

lNepnoanyeckaa cuctema anemeHToB [.M.MeHpeneesa. [lepuodbl w rpynnbl. [lepexofHble
3NIEMEHTbI.

HecTaunoHapHas Teopus BO3MYyLLeHWIl. BeposTHOCTbL nepexoja B  KBAHTOBOM  CUCTEMe.
SeKTpOMarHUTHbIE NMepexoibl B aTomMax 1 mosekynax. Mpasuna otéopa.

Teopusa ynpyroro paccesiHus. BopHoBCKoe npubnvxeHue. MNapunanbHOe pasfioKeHue amnauTybl
paccesHus.

OCHOBbI ()M3MKN MoneKyn. Afmabatnyeckoe npnbavxeHe. Tepmbl [BYXaTOMHOW MOSIEKY/bl. TUMbI
XUMUYECKOW cBA3W. CMEeKTpbl ABYXaTOMHbIX MOeKy/. [BUXeHWe Yacrug B NepuofnMyeckom rose, 30HHas

CTPYKTYypa 3HepreTUYECKMX CMEKTPOB.



Nntepatypa
LLnonbekuin 3.B. AToMHas dmsmka, T. 1,2. M.: TMpocselyeHre, 1984.
Mpogos L. E. C6. 3aga4 No aTOMHO 1 aaepHOn ¢urauke. M.: ATomnsgar, 1984.
MarBeeB A.H. ATomHas (m3mka. M.: Bbiclias wkona. 1989.
BnoxmHues [./. OcHoBbI KBAaHTOBOW MexaHuku. M.: Hayka, 1983.
CaBenbeB V.B. Kypc obuiein ¢pmsnkm 1.3. M.: Hayka, 2006.

CagenbeB V.B. CobpHUK BONpocoB 1 3ada4y no obuiei pusmnke. M.: Hayka,2005.
Nangay N.4., Nngpwwny E.M. KBaHToBas MexaHuka, M., Hayka, 1989.

NOo g~ WD

1.5. ®Pu3snka aToMHOro gjpa v vyactul
OCHOBHble XapaKTEPUCTUKMN aTOMHbIX faep. MPOTOHbI U HEATPOHLI. Macca 1 aHeprus cBasmn agpa.
KBaHTOBbIE XapaKTEPUCTUKN A4EPHbIX COCTOAHUIA. CnNuH sapa.
PaanoakTMBHOCTb. 3aKOH pajguoakTMBHOIMO pacnafa, a - pacnag, 3- pacnag v Y-usiydeHue agep.
AphekT Meccbayapa. [eneHve n cuHTe3 agep. LlenHas peakuus, geneHus U TepMOsfepHas peakuus.

ApfepHasa aHeprunsa. PeakTopsl.
Mogenn atomHbIX agep. Mogens ®epmu-rasa, 060s04eyHas MoLeNb, MOAENb XWUAKOW Kannu u

0606LLeHHas Mogenb fapa. MexaHn3mMbl AAePHbIX peakumnii. CedeHns peakuunin. KaHanbl peakuuia.
flaepHble culbl M MX CBOMCTBa. YacTumubl M B3auMOAeicTBMA. B3anmopgeincteme Kak 06MeH

KBaHTaMM KannbpoBoYHOro nons (KanmbpoBoUHbIMK 6030HaMU). DPyHAAMEHTabHbIE YACTULbI - NENTOHbI 1

KBapKn. AHTUYACTULIbI.
ANeKTpoMarHuTHoe B3ammogeiicTene. CunbHOe B3auMogeiicTBue. KBapkoBas CTPYKTypa afpOoHOB.

LiBeToBOI 3apsa KBapKoB. MtoOHbI. Cnab6oe B3avMOAeWCTBME WM MPOLLECCHI, UM 06YycnoBneHHble. Cnabble
pacnagabl KBapkoB N NeNTOHOB. HEMTPWUHO 1 aHTUHENTPUHO. B3anMOAeiCTBME HEATPUHO C BELLECTBOM.

CYMMETPUN 1 3aKOHbI COXpaHeHUs. O6beanHeHne B3aMMOAENCTBIUIA. HYKNeoCUHTe3 BO BceneHHON.
AepHble peakuuy B 3Be3aax. B3aumoaeicTBmue YacTul, U M3NyYeHWin ¢ BellecTBOM. MPUHLUMbLI U METOAbI
YCKOPEHUS 3apPSXKEHHbIX YacTuLL. MeTo/bl AeTEKTUPOBAHMS YacTuL.

Jlntepatypa
1 MyxuH K.H. 3KcnepumeHTanbHas agepHas dmsmka. T.1, 2. M.:  3HeproaToM-msgat, 1993.
2. WNuwxaHos b.C., KanutoHoB .M., Mokees B./. AgepHas pusuka, 4.1,2. M., N3g-80 MI'Y, 1999.

3. CybatomHas (u3uka. Bonpocbl, 3agaun, (akTbl. YdebHoe nocobue. Mog ped. WwxaHoBa b.C.
M.: MY, 1994,
4. CwusyxuH O.B. O6wmin kypc hmsmkmn. T.5. 4.2. M.: Hayka, 1989.

5. Teraes P.M., XokoHoB A.X. 3afayM no s4epHON Ppur3nke ans camocToATeNlbHOW paboTbl CTYAEHTOB.
Hanbumk: KBI'Y, 2003.



NMPOrPAMMA

BCTynuTeNbHbIX UCMbITaHWI B MarnctpaTypy no CHeuAUCLUNINHAM.
HanpasneHune 03.04.02 dun3mka, Marnctp usnKu

Maructepckaga nporpamma "®dmn3rMka KOHAEHCMPOBAHHOIO COCTOAHUA BeLLecTBa"
OCHOBHble cBefleHUs 0 TBepAbIX Tenax. Kpuctannuyeckne n amopdHble Tena, TBepable Tena B
HayKe, TEXHUKE N TEXHOMOTUN.
AnemMeHTbl KpucTtannorpaguu. dnemeHTapHble A4eiku. MHaekca Mwunnepa. HAdyeitkm BurHepa-
3elitua.
[edeKTbl CTPYKTYpbl B TBepAblX Tenax. ToueyHble AedeKTbl -BaKAHCUN, MeXAYY3e/bHble aTOMbl U
aToMbl 3ameLleHns. Jucnokauum.
Tunbl cBA3€eW B TBEPAbIX Tenax. MonekynsipHas cBsidb. VIoOHHas cBA3b. KoBaneHTHas CBA3b.
KonebaHusa peweTkn. AKYCTUYECKME U ONTUYECKNE BONTHbI. UCNepCUOHHbIE COOTHOLLEHNS.
TennoemKocTb TBEPAbIX Ten. 3akoH [tnoHra v MNTn. Teopun TennoemKoCTM IiHWTERHA K

[ebas.
JNeKTpoH B nepuoamyeckom none. PyHkumn bnoxa. IHepreTUYeckuini CNekTp 3NeKTpoHa B

Kpuctanse. 30HHaa cxema 3Hepruu.
CBepxnpoBoaMMOCTb. Ceepxnposogsune marepuansl. BbicokoTemnepaTypHas

CBEPXMPOBOAVMOCTb.
AMopHble TBepAble Tena. CTpoeHMe aMop(HbIX TBEPAbIX TeN. CBOCTBA aMOP(HbLIX MeTasoB.
OCOGEHHOCTM CTPOEHWUS KWAKOTO COCTOSIHMS BeulecTBa. Knaccugmkaums XKupgkocteid u

MEXMO/EKYNAPHbIX B3aMOJeNCTBIIA. TennoBble ABUXKEHWUS YacTuUL, B XXUAKOCTAX U TBEPAbIX Tenax.
MoHATME O CTATUCTMYECKOWN Teopuu XuakocTeil. MeTof KOPPENsTUBHBLIX (YHKLUUA. DYHKLMK

pagManbHOro pacnpeseneHus.
XXnpkve meTannbl. CTpoeHMe MeTal/IMHYecKMX pacniaBoB. Cneynguka MeTanIMyecKnx

XNAKOCTEN.
AN pakLMOHHbIe METOAbl WCCNeA0BaHMS CTPOEHUS XUAKNX MeTannoB. SNEeKTPOHHas CTPYKTypa

XNAKUX MeTannos..

Xngkune 6nHapHble cnnaebl. ®a3oBble gnarpammbl GUHAPHbLIX CUCTEM.

MeTofbl MOMYyYEHWUA TOHKUX MMEHOK - TEPMWUYECKOe HanblleHne, KaTOAHOEe HarmblieHue,
3NEeKTPONONMNPOBKA U LWANGOBAHME.

MeTogbl onpegeneHns CTeneHW AWCNEPCHOCTW BelwiecTBa. PYHKUMS pacnpefeneHus yactuy, no
pasmepam. LMCNEPCUOHHBIM aHanu3. FMcTorpammbl pasmMepoB YacTul,

®a3bl U arperaTHble COCTOAHWA. TOMOreHHoe o6pa3oBaHWe (a3bl. eTeporeHHoe o6pasoBaHUe
(hasbl. Cnyyail NNOCKON rpaHunLbl.

O6uine ypaBHeHNS paBHOBeCUS (ha3 M MeX(asHbIX FPaHuL,. Y paBHEHUS KanuaasapHOCTH.

OnTnyeckne CBOMCTBA TOHKUX MMEHOK. OTpakeHue M MNponycKaHWe MoNsSpu30BaHHOrO CBeTa
CNOUCTbIMW CTPYKTYpaMu. MeToabl M3MEPEHUs ONTUYECKNX MOCTOAHHbIX W TONLWMUHbI TOHKMUX N/IEHOK.

PasmepHble 3P heKTbl (PU3NKO-XUMUYECKUX CBOICTB BeliecTBa. Knaccumyeckme U KBaHTOBble

pasmepHble 3 eKTbl. PasmepHbIin athheKT TemnepaTypbl (Pa3oBOro nepexoja.

JlnTepatypa
Masnos N.B., Xoxnos A.®. dusmka 1Bépaoro tena. M.: BLU, 1985.
KpokcToH K. ®usmka xngkoro coctoaHms. M.: Hayka, 1978 .
KomHUK HO.®. dusnka metannmyecknx nnéHok. M.: Atommsgar, 1979 r.
XpuraH A.X. ®usnka atmocepbl. 2-0e usganue, J1.: F'mgpometeonsgar, 1978.
MartseeB J1.T. Kypc obuiein meTeoponiorun. dusmka atmocdepsl. J1.: 1984.
Mak-KapTHu 3. OnTtunka atmocgepbl. M.: Mup.. 1979.
Yanmepc x.A. ATMochepHoe anekTpuyectso. J1.: 'vmapomeTeomnsgar, 1974.
OopmaH .B. Kocmnyeckume nyun. M.: Hayka, 1981.
XaskoBa C. ®un3mka Kocmuyeckmx nyyein. M.: T. 1, 2, 1974.
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10. Tannpesckuii B.K. MeToabl pernctpaymy anemeHTapHbIX yactuy. M.: 1985.
11 Muénc ®.0x.3. CTpykTypa BeceneHHoit B 6onbinx macwrabax. M.: Mup, 198.3.



