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IMPOTPAMMA
BCTYNMTEJILHEIX HCIBITAHUE B MATHCTPaTypy N0 00Ieli H TeopeTHdecKoii (u3nKe

1. COAEPKAHUE ITPOT PAMMBI
1.1. Mexanuxa

Kunemarnka Mmarepuansnoit Toukn. Jlumeitnsie u YIJIOBBIE CKOPOCTH M YCKOpeHHA. JuHammka
MaTepHalbHOM Toukd. 3akoHb! Hrioroma. Vpaewenms npmxenms. Jlunamuka cHCTeMBI MaTepHAIBHBIX
TOYEK. 3aKOHbl COXpaHEHHs B MeXaHuke. JIBIDKeHHE B [EHTPATLHO-CHMMETPHYHOM II0JI€. 3aKOH
BCEMHPHOro TArotenus. 3akoHsl Kemepa.

Oynkuus Jlarpamka ¥ ypasHenus Jlarpamska CHCTEMSI MaTepHAIBHEIX TOo4YeK. HHTerpamn
ABKeHus. J[uHampka abCOMIOTHO TBEPHOro Teia. Tensop mnepmym. Vpasmenus Diinepa. J[Brkenue
OTHOCHTE/IEHO HCHHEPLMATLHEIX CHCTEM OTCYeTa. YpaBHeHus pmkenHns. Cuiibl uHepuyn. BapuanuonHbrii
npuHUEN ['aMunbToHa. 3aKOHBI COXpaHEHUH U CBOICTBA CUMMETPHH IPOCTPAHCTEA H BpEMEHH.

Konebanus cucreM ¢ 0HOH M MHOTHMH CcTeleHAMH cBoGoasl. CBOGOIHBIC BBEIHYKJICHHEIC
Konebanus. 3atyxaromue Konebanus. [Tokazarens 3aTyXaHus.

Kanonuyeckue ypasnenus INamunsrona. Cxo6ku Ilyaccona. Ypasrenns ['amuistona - STko6u.

Hedopmaumn 1 HanpsKeHUs B TBEPIBIX Tenax. Moy IOura u cpura. Kosgdumuent [Tyaccona.

Mexanka xuaKocteit u rasos. Tevenne uneansHoi xukocty. Ypasrenne bepryum. JlamunapHoe
u TypOynentHoe Tewenms. Uucno Pelinonsaca. Teuenne msskoii sxuaxoctn. Ypasnenne Hasbe - Crokca.
@opmyna [Iyasens.

Bomuer B crutomHo# cpene. VpaBHeHHE BOJHBL AKYCTHYECKHE BOJNHBL YIBTpasByK. Dddekt

Jlureparypa

1. Marsees A.H. MexaHuKa 1 T€OpHs OTHOCHTEIBHOCTH. M.: Bolcmmas mxorna, 1986.

2. CuByxus JI.B. O6mmit kype ¢pusuxu. T.1. Mexanuka. M.: Hayka, 1989.

3. Margees A.H. O6medus. Ilpaxruxym. M.: BIII, 1991.

4. KanamnnkoB H.IT., CMoumsipeB M.A. OcHOBBI (u3uku. Yopaxeenus u 3anadd: Yue6. ITocobue
Ui By30B.- M.: JIpoda, 2004.

1.2. Moaekysipaas pH3HKa.
Tepmomunamuka 1 craTHcTHYeCKAs PUINKA
Tepmomuuamudeckuift W CTaTUCTHYECKHMIH IOAXOX K OIHCAHHIO MONCKY/SPHBIX SIBJICHMIAL
Temmeparypa. [locrosuanras bonsimana.
[leppoe magano TepMoauHaMHMKH. BHyTpeHHss »sHeprud, Temwrota u paborta. Iluxmrgeckue
nponecchl. Luxn Kaprno u ero KIIJI. Bropoe Hauano TepMOIMHAMUKH. DHTPOMHS TEPMOJHHAMHYECKOI
cucreMbl. TepMOIMHAMHYECKas BEPOSTHOCTH M 3HTpoIHs. TepMojuHampdeckde mnoTeHnmansl. O6mmue

ycJIoBHs paBHOBecHS (das.
Bzaumopeiicteue Monekyil. Mneansnplii ra3. OcHOBHBIE ra30BBIE 3aK0HBL. Pacnpeneienue MOIeKy1

rasa 1mo ckopocrsaMm. MieansHblii ra3 BO BHENIHEM IOTEHIHMaNbHOM none. Pacnpenenenue Bonbivana.
Peamensie razel. Vpasuenue Ban-nep-Baansca.

Kanonnueckoe pacnpenenenue ['u66ca. CraructHueckas cymMMa B CBODOJIHAS SHEPTHSA CHCTEMBL
Cratuctuka bose-Ditnmreiina u cratuctuka ®Pepmu-upaka. PapHoBecHOe m3mydenue. CHekTpanbHas
IUTOTHOCTE M3nydenns. @opmy:na [Inanka.

TemnoeMkocTs TBepAsIX Ten. Monenu Jlebas u DitHmreiina.
Teopus ¢mykryary. OIyKTyarus IIOTHOCTH. BpoyHoBCKOe mBiKeHHe. QopMyIIbl DHHIITEHHA [T



AUCHEPCHH UMITYJIbCA M CMEIIEHUS GPOYHOBCKOI! YaCTHIIBL.

Kumkocru. IloBepxHocTHble  sBnenms. [lasnenme 1o HCKPHBJICHHOH  IIOBEPXHOCTEIO.
Cma4MBaeMOCTb H KAIIMIUTIPHBIE SBIICHUS, a/Te3Ms 1 ay1copOoIHs.

Teepasie Tena. Kpucrawst. Cammerpus kprcramios. Hedexrnl B xpuctamiax. PaszoBble Iepexop!
TIEPBOTO U BTOPOTO poja. YCIIOBHS PABHOBECHS H YCTOMYMBOCTH (has.

Senenus mneperoca. Juddysus, zaxon Ouxka; BHYTPEHHEE TpeHHe, 3akoH Herotona-CTokca;
TEILIONPOBOTHOCTD, 3aKoH Dyphe.

Kunernaeckoe ypasnenne Bonsimana. [Tonstie 06 H-teopeme. [Tnazmennoe cocTosHue BEIIECTBA.
Kunernyeckoe ypaBHenue Briacosa. [TousTHE 0 cCaMOCOTIIACORAHHOM TIONE.

Jlnreparypa

1. Martsees A.H. Monexynspuas ¢pusuxa. M.: Beicmas mxona, 1987.

2. Kacanzposa 0. H., Marsees A. H. , Tlonos B. B. Metoamka pemenns 3aay mo mou. ¢pus. M.:
MI'Y, 1982.

3. basapos ML.II. Tepmoaunamuka. M.: Beicimas mxona, 1983.

4. Cuyxun J[.B. O6mmii kypc ¢usuxu. T.2. Tepmomuuamuka u MosieKymspHas ¢msuka. M.: Hayka,
1990.

5. boupmapes b.B. u ap. Kypc obmeit ¢pusuku: B 3-x ku: Ku.3: Tepmoaunamuka. CratHcTHuecKas
(¢u3nKa. cTpoeHue BemecTra. YuebHoe nocodue. - M.:BIII. 2003.

1.3. DiekTponMHAMHKA H ONITHKA

OnexrpocTaTideckue nois. 3akoH Kymona. Teopema I'aycca. IloTeHIman u €ro pasioxeHHE IO
MyIeTHIONAM. Maraurocratdeckue nons. 3akon buo-Casapa-Jlanmaca. Teopema o mupkyssimu Bexropa
HaNPSHKEHHOCTH MarHUTHOTO T1OJISL.

VpaBuenuss Makcseula B Bakyyme. CKauipHblii M BEKTOpPHBIE NOTeHHHaTbl M3mydennme
AJIEKTPOMATHUTHBIX BOJH B HJIEKTPHYECKOM JMIIOIEHOM MpHOIbKeHuH. PaquanuonsHoe Tpenre. Y paBHeHus
MaxkcBenna B cpenie. MaTtepuanbHbIe YpaBHEHUS H TPAHUYHBIE YCIOBHSL

IlpocTpancTBeHHass ¥ BpeMeHHas JUCIIEPCHH AMDJIEKTPHYECKOH INpoHHIaeMocTH. Pusmueckumii
CMBICH €€ NeHCTBUTENBHOM U MHUMOI yacTel. [IpoBOAHUKH, CBEPXIIPOBOIHHKH, JUIIEKTPHKH M MarHETHKH
¥ X (pU3H4YECKHe CBOMCTBA.

[Ipeobpazosarme Jlopenma. 3akoHb! npeoOpazoBaHMs IIOTHOCTEH 3apsioB M TOKOB, IONEH H
NOTEHUMANIOB IIpH IpeoOpazoBanusx Jlopenna. IlpeoOpasoBaHWe YacTOTBI M BOJHOBOIO BEKTOpa
3JIEKTPOMAarHMTHOM BOJIHEI IpH rpeobpaszosanusx Jlopenua. dddext Jonnepa.

OCHOBEI JIEKTPOMArHHTHO! TEOPHUM CBETA. DHEPTHA U UMIY;IBC CBETOBBIX BoMH. Onbithl JleOenesa
I10 U3MEPEHHUIO CBETOBOTO JBJICHHS.

Unrephepennmsa cBeta. BpeMeHHas M IIPOCTPaHCTBEHHAs KOTEPEHTHOCTh. HHTepdepomerpsl
JIus/IeKTpUIeCKHe 3epKaia 1 uHTephepeHIoRHble GuIbTpsl. Judpaxius ceeta. [Ipubmnkenns OpeHend u
®paynrodepa. CrekrpanbHbie IpUOopsL. Porb qudpakium npu GopMHUPOBAHHE ONTHYECKHX H300paXKeHHUH.

Jlucnepcus u norsioeHue ceera. da3oBas U rpymIoBas ckopocTu caera. OTpakeHHe U NpeTloMICHHE
cBera. Monekynsaproe paccesiHue cBera. Dopmyna Panes. ChexTpaibHbIi COCTaB PaccCAHHOTO CBETA.
Paccesne B MyTHEIX Cpefiax.

Mamygenne aHcamOliss CTATUCTHYECKH HE3AaBHCUMBIX OCLMIUIATOPOB. EcTecTBeHHas —IIMpHHA

CHIEKTpaTbHOH  JHMHMH, YjapHoe (CTOJKHOBHTENBHOE) H  JIOIIEPOBCKOC — YIUMDCHHE JIHMHHHA.
Ksasucranponapaoe INpHOMDKEHHE B MaKPOCKOIMYECKOH — AICKIPOAMHAMHKE M IPaHUIBL  €ro

npumerEMocTH. CKkuH-3hdExT.
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KBsanToBas Teopust u3mydeHus. 3aKoHbI TEIUIOBOO H3IY4CHHA KOHICHCHPOBAHHEIX cpel, hopMyna
[Inamnka.

Mzmydenue ceeta aToMaMH B MOJTEKyTaMHL. HByxypoBHeBas crcteMa. CIOHTAHHBIE M BBIHYX/ICHHBIE
IIepeXo/bl. Y CHIICHHE CBETA, JIa3€phL.
Hemvuelinbie onTuyeckue sisienus. [enepamus rapMOHHK, caMO(OKYCHPOBKA CBETA.

Jlureparypa
Jlanpay JIJ., Jiadpuman E.M. Teopus moss. M.: Hayka, 1973.

Tamm WLE. Ocnossl Teopuu snekrpidectsa. M.: Hayxka, 1976.

Marsees A.H. Omrriika. M.: Beicimas mxosna. 1985,

Jlanpc6epr I'.C. Onrruka. M.: 1976.

Jlaunay JIJL., Jladmmu E.M. Dnextpoaunamuka crimommeix cpex. M.: Hayxa, 1982.
Kaymarmmwxos CI'. Snextprdectso. M.: Hayka, 1985.

Hponos MLE. 3anaun o obmeit uuxe. M.: Hayka, 1988.
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1.4. AToMHas (pH3HKA H KBAHTOBAsI TEOPHSI

OKCIIEpUMEHTAIBHBIE (aKTHL, JeXAlle B OCHOBE KBAHTOBOM TEOPHH. ATOMHBIE CIIEKTDEI
m3myyeHns. AToM Bogopoja. Iloctynarer Bopa. OmbITel o qupakiui 3IEKTPOHOB U aTOMOB. BomHOBEIE H
KOPIIYCKYJIIPHEIE CBOMcTBa Matepuu. [ 'unoresa ne-bpoiins.

OcHOBHBIE TOCTYnaTel KBaHTOBOH MexaHuku. Oneparops! KOOpAMHATEI H  HMITYJIBCA.
I'amuneTOHKAH. YHMCTBIE H CMEINAHHBIE COCTOSHHS KBAHTOBOMEXaHHYECKOH cHCTeMBL. BoHOBas QyHKIuS 1
ee coiicTBa. [[TOTHOCTE BepoATHOCTH M MaTpuLa IIOTHOCTH. [ [pHHITUIT HeOpeIeICHHOCTH.

Ormmicanve >BOJIOIMH KBAaHTOBOMEXaHWYECKHX cHCTeM. YpasHenus | eizenbepra u Illpemunrepa.
Crammonapssie cocTosHUSA. JIMHEHHBI KBAaHTOBBIH TaPMOHMYECKHI OCIIIUIATOP. DHEPIUH W BOJHOBHIC
(GYHKIMH CTallMOHApHBIX cocTosHUi. [Ipoxokienue yactui yepes noteHHaIbHbI 6apsep. TyHHEIBHBIH
3 dexT.

JIBIKeHHE B LIEHTPaJbHOM IIOJie. ATOM BOAOpOJA: BOJIHOBBIC ()YHKIIMM M YPOBHHM 3HEPIHH.
Op6uTanbHb MEXaHHYeCKUH 1 MAarHUTHBIH MoMeHTEL Cnosxxenne MoMeHTOB. CIIEKTpPEI aTOMOB INIEIOYHBIX
METAJLIOB.

CraipoHapHas TEOpUs BO3MYLICHHI B OTCYTCTBHE ¥ IIPH HATHYHH BRIPOXKACHUA. D(deKTrl 3eeMana
u Tlamena-Baka. Dddexr llrapka. Vpasnenue [lupaxa. Kazupensrusucrckoe npuOnuxenue. Crus-
opOuTaTEHOE B3aUMOJICHCTBIE. TOHKAs CTPYKTYpa CIIEKTPa aTroMa BOA0POIA.

CucTeMbl TOKIECTBEHHBIX dYacTHI[. CHMMETPHUYHBIC H AHTHCHMMETPHYHBIC BOJNHOBEIC (YHKIIHH.
Bozonsr u pepmuonsl. [Tpunmun [aym.

MHoroanexTpoHHEI atom. [IpubIKeHHe CaMOCOITIaCOBAHHOTO MO, DJIeKTPOHHAA KOH(pHTYpaIHs
aroma. Tepm. Tonkas cTpykrypa Tepma. [Ipubmnkenue LS u JJ-cesseit. [Ipapuna Xynza.

IMepuonuueckas cucrema osnementoB J[.M.Menneneepa. llepuomsr u rpymmel Ilepexonmbie
JJIEMEHTBL

Hecrauponapras Teopuss BO3MYIIeHHH. BeposTHOCTE Tiepexofia B KBaHTOBOM — CHCTEME.
DJIeKTPOMArHHUTHEIE EPEXO/EI B aToMax 1 Mojtexynax. [Ipasuna otbopa.

Teopus ynpyroro paccesHus. bopHosckoe npubmkeHue. llapiuaisHoe pasIoXKeHHE aMIUTMTYABI
paccesHus.

OcHOBEI (hu3uKy MoNeKyJl. Anuabarudeckoe npuOmKeHne. TepMbl JIBYXaTOMHOH MOJEKYIBL. THIbI
xuMHdecKoi cBs3d. CIEKTpBI ABYXaTOMHBIX MOJIEKYIT. JIBMKEHHE YaCTUIl B TIEPHOIMUECCKOM IOJIE, 30HHAT

CIPYKTYpa SHCPICTHHICCKHX CIICKTPOB.



Jlureparypa
Mnomeckuit 9.B. Atomuas dusuka, 1. 1,2, M.: IIpocBerenne, 1984.
Hponos H. E. C6. 3anau nmo atomuoit u anepHoi gusuke. M.: Atomuszar, 1984.
Marsees A.H. Aromuas dusuxa. M.: Beiciuas nmxona. 1989.
bnoxunnes JI.U. OcHOBBI KBaHTOBOM MeXaHUKH. M. Hayxka, 1983.
Cagenwes U.B. Kypc o6uieit ¢pm3uxu .3, M.: Hayxka, 2006.

Casenbes M.B. CobpHEK BoIIpocoB u 3aay 110 o6meit gprzuxe. M.: Hayxka,2005.
Jlaupay JLI., Tudpmun E.M. KsanTosas mexaunka, M., Hayxka, 1989.
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1.5. ®u3nKa aTOMHOIO SLAPA M YACTHIY

OcCHOBHBIE XapaKTEPUCTHKH aTOMHBIX siiep. [Ipotous! u Helirponst. Macca u SHEPrHs CBA3H A7Apa.
KBaHTOBBIE XapaKTEPHCTHKH SIEPHBIX cocTosmuit, Crim s7pa.

PasmoaxTiBHOCTE. 3aKOH pPalMOAaKTHBHOTO pacrarna, o - pacrarn, f§ - pacnai u Y-u3imydeHue sauep.
Opdexr Meccbayspa. [lenenue u cuHTe3 smep. I_[enHax'peaKuHﬂ. JICJICHHA W TEPMOSJCPHAsA DPEaKIHs.
SlnepHas sHeprus. Peaktope..

Mopemn aromubix saaep. Moxens @epmu-rasza, 06009edHas MOJIETb, MOJETb JKHIKON KA M
00001IEeHHas MOZIETE AApa. MeXaHU3MBI SAEPHBIX PeaKiiii. Ceuernst peaxumii. Kananbsl peakimii.

Slmepuele cunmbl M MX cBoiictBa. YacTuupl u Bsaumogelictsusi. BiammopnelicTBHe Kak oOGMeH
KBAaHTAaMH KaTHOPOBOYHOIO 110J1s1 (KAMOPOBOUHBIME Go30HaMI). DyIITaMeHTalbHbIC YACTHIEL - JICITOHE] |
KBapKy. AHTHYACTHUIIBL. '

OnexTpomarauTHOe B3aumozeiictBue. CuibHoe Bzaumojelicteie. KBapkoBas CTPYKTypa aJpOHOB.
Ilseroroii 3apsy xeapkoB. I'moonsl. Craboe B3aumojeficTBHe M 1polecchl, UM 00ycioBieHHEE. Crabbie
pacnajikl KBapKOB H JIENITOHOB. HeWTpUHO ¥ aHTHHEHTprHO. BauMosieiicTBie HefTPIHO C BEIeCTBOM.

Crummetpun 1 3aKkoHBI coxpanenust. ObbeuBenne B3anMo,elicterii. Hykreocunres Bo BeenenHoit.
Snepurie peakiuu B 3Be3ax. BzammopeiicTue vactuil 1 u3nydennii ¢ BemectsoM. [IpuHImeEl U MeToap!
YCKOpPEHHS 3apsHKEHHBIX YacTull. MeTO/IbI IeTEKTHPOBAHHS YACTHIL.

Jlutepatypa
1. Myxus K.H. OxcnepumeHTanbHad aacpHad pusuka. T.1. 2. M.:  Dueproarom-u3aar, 1993.
2. HWmxanos b.C., Karmnrono .M., Mokees B.1. faepnas ¢pusura. 1.1.2. M., U3n-so MI'Y, 1999.
3. CyGaromnas ¢Qu3smka. Bompockl, 3amauu, ¢axrel. YuebHoe mnocobume. Ilon pen. HMmxanosa B.C.

M.:MI'Y, 1994.
4. Cusyxun JI.B. O6mmii kype dmsuku. T.5. U.2. M.: Hayxka, 1989.
5. Teraes P.H., Xoxonos A.X. 3agaum no saepHOi QH3HKE I CAMOCTOSTENbHOH paboThI CTYACHTOB.

Hanpuuk: KbI'Y, 2003.
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HPOI'PAMMA
BeTynuTeIbHBIX HCIBITAHNI B MATHCTPATYPY 10 CIICIUIACHHILTARAM.,
Hanpagnenne 03.04.02 ®uzuxa, marucrp dusuxn

Maruncrepckas nporpamma " ®u3uKa KOHICHCHPOBAHHOIO COCTOSIHHS BemecTBa"

OcHoBHEIe cBenieHns 0 TBepABIX Tenax. Kpucrartmyeckne n avopdHble Tena, TBEp/IbIC TeJIa B
HayKe, TEXHHKE H TEXHOJIOIHH.

OneMeHTHl KpucTamnorpadgum. Dnementapunie suetixn. Mijexca Munnepa. fluefixu Burnepa-
3eiiTua.

JledeKThl CTPYKTYpE! B TBEpIBIX Tenax. Toueunble Je(heKThl -BAKAHCHH, MEXKIYy3ETbHBIE ATOMBI i
aTOMBI 3aMeleHus. J{ucirokanuu.

Tunel cBsa3ell B TBepALIX Tenax. Monekynapuas crs3b, Monnas cesse. KosaneHTHAS CBA3b.

Konebanus pemerkn. AkycTHYECKHE U ONTHYECKHE BOTHBL. [HCIIEPCHOHHBIC COOTHOMICHH.

Tennoemxocte TBepapix Ten. 3akon ronomra u ITtu. Teopuu Tersioemkoctu DiHmTeitna W

Jlebas.

ONeKTPOH B mepuojuyeckoM mone. DyHKuud Bioxa. JHeprerMueckuil CHEKTp SIEKTPOHA B
KpHcTajule. 30HHas CXeMa JHEPrHH,

CBepxmpoBOIHMOCTD. CaepxmpoBojsiiie MaTepyabL. BricokoremneparypHas
CBEPXIPOBOAUMOCTD. :

Amopduste TRepasie Tena. Ctpoenne amopdubix Teepabix ten. CBolicTRa aMOPHHEIX METAILIOB.

OcobeHHOCTH CTPOEHHS KHAKOTO COCTOSHMA BemecTsa, KoaccHpHKanus KUAKOCTEH W
MEXMOJICKYJIAPHBIX B3aUMOACHCTBHH. Tennossle IBHKEHUS JacTHII B JKHIKOCTSIX U TBEPABIX TeJIax.

IMonaTHe O CTATHCTHYECKOH Teopum Kuakoctell. Mero i KOppelsTHBHBIX (yHKIMHA. OyHKIHH
paguaIbHOIO PAaCHpPEeaCIICHHS.

Kunxkme wmeramnsl. CrpoeHue MeETAUIHYECKMX pacmiasos. Crenuuka METALIMYECKHX
JKHJIKOCTe.

JludpakiHOHHEIE METOBI HCCIENORAHUS CTPOCHUS KHAKIX METAUIOB. JIIEKTPOHHAS CTPYKTypa
KHUIKAX METAJUIOB.

XKunxue GunapHbIe criaBbl. Pa3oBbie qUArpaMMbl OHHAPHBIX CHCTEM.

Meroapl MOJMyYeHUS TOHKHX IUIEHOK - TEPMHYECKOE HATLIIEHHE. KAaTOAHOE HAIbLUICHHE,
3JIEKTPOIIOIMPOBKA U HUTH(OBAHMUE.

MeTtoas! onpeleNeHds CTENEHH AUCIEPCHOCTH BellecTBa. DyHKIMS paclpeJeleHds YacTHI[ 110
pazMepam. JlucnepcHOHHbIH aHanu3. [ McTorpaMMs! pasMepoB HactuL.

®a3el U arperaTHele cocTosHUs. ['oMorenioe oBpazopanne (assl. ['eTeporeHHoe obGpaszoBaHme
da3plr. Cnyyail IIIOCKOH IrpaHHIIEL

O6mue ypaBHeHHs paBHOBECHS (ha3 ¥ Mek(a3bIX TpaHuIl. ¥ PasHeHNAS KaTU/UIIPHOCTH.

OnTuyeckne CBOMCTBA TOHKHMX ILIEHOK. OTpakeHHE M IIPONYCKAHHE INOJIPU30BAHHOIO CBETa
CJIOMCTBHIMH CTPYKTYpaMH. MeToBI H3MEPEHHS ONTHUYECKUX NMOCTOAHHBIX | TOILUHEI TOHKHX ILICHOK.

Pasmepubie 3¢dextsl PHU3NKO-XUMHYECKUX CBOICTB BemecTsa. KiaccHyecKHe H KBaHTOBBIE
pasmepHbie 3¢dexTsl. PasmepHbli a¢dexT TemnepaTyphl PazoBoro nepexo/a.

Jlureparypa
ITasnos I1.B., XoxnoB A.®. ®uzuka TBEpaoro Terta. M.: B, 1985.
Kpoxkcron K. ®usuka xuaxoro coctostuua. M.: Hayka, 1978 1.
Komuuk I0.®. ®uszuka metanmuecknx miénox. M.: Aromusnar, 1979 r.
Xpuran A.X. ®uzuka atmocdepsl. 2-oe nzaanue, JI.: M'napomereounsar, 1978.
Margees JI.T. Kypc o6mieit mereoposnorun. ®usuka armecgepst. JI.: 1984,
Max-Kaptuu D. Ontuka atmocdepst. M.: Mup.. 1979.
Yanmepc JIx.A. ATMocdepHoe anektpuyectro. JI.: Tuapoverconsuar, 1974.
Jlopman U.B. Kocmuueckue myun. M.: Hayka, 1981,
Xasxopa C. @u3nka kocmuueckux myuei. M.: T. 1,2, 1974.
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10. JIanupesckmit B.K. MeTozs! perucTpanuu 2:1eMeHTapHbIx gactuil. M.: 1985.
11. TIn6ne @.J[x.3. Crpykrypa Beenennoif B Soubimmx macnrrabax. M.: Mup, 1983.



