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1 OOuHe moJioKeHHUS

Hacrosmass  nporpamma  copMupoBaHa  Ha  OCHOBE (benepanbHbIX
rocylapCTBEHHbIX TpeGoBaHMH K CTPYKType NporpaMm MOATOTOBKM HAay4HBIX M
Hay4YHO-TIEIarOTM4ECKUX KaJpOB B aClUPaHType U Onpenenser ob1iee conepikaHue
BCTYIHTEIBLHOTO MCIBITAHUS MO CrelHaNbHOH JUCLMILTMHE «®Du3rka» Mnpu npueme
Ha obyueHWe MO MporpaMMaM MOATOTOBKM HAYYHBIX M Hay4HO-NENarorutieckux
xaJpoB B acnupanTtype PenepanbHOro rocylapCTBEHHOroO OO XKETHOTO HAYy4YHOrO
yupexenus «DenepalbHbIA HCCIEN0BATENbCKHI LIEHTD «KpacHosipckuii Hay4HBIH
nentp Cubupckoro oraenenus Poccuiickon akaieMHH HayK»

BeTynUTebHOE HCTBITAHKE MO CrelUanbHoR aucuuminie «Dusyka» HaleneHo
Ha OLIEHKy 3HAHWH ML, TOCTYMAKLIUX Ha MpOrpaMMy MOATOTOBKH Hay4HBIX H
HAyYHO-TIEIarOrM4YeCKUX KapoB B aCHUPaHTYpe, MONTYyIE€HHBIX HMHU B XOAE OCBOCHHS
nporpamMm crenuanuteTa 1 (UiM) MarucTparypbl, 1 Ha OTOOp Cpea MOCTYMAIOLIMX
nul, Haubonee CHOCOOHBIX ¥ TMOATOTOBJIEHHBIX K HAay4HOH M  Hay4HO-
HCCIIEIOBATENBCKON AESITENBHOCTH, UMEIOILIHUX TMOTEHIMA B 4acTH M€HEPHPOBAHHUs
HOBBIX MJeH IpH pellleHHH MCCIIeN0BaTEIbCKUX 3a/ad ¥ MOAr0TOBKH AUCCEpTaliH
Ha COMCKaHHe YYEeHOU CTeNeHH KaHau1ata HayK.

2 @opMma npoBedeHHs IK3aMeHa

BerynuTenbHbIA 3K3aMeH IPOBOJIUTCS Ha PYCCKOM A3BIKE B yCTHOM (opme.
DK3aMEHALMOHHBIMH OWIET COAEPKHUT TPH TEOpeTHYecKHX Bompoca. Bompockl
COOTBETCTBYIOT COAEPIKAHHIO BCTYMUTENBHOrO UCIIBITAaHHUS.

3 CopepkanHe NporpamMmsl

1. CTPYKTYPA ®U3UKHU U EE SA3bIK.

Mdu3KKa 1 ee MECTO B M103HABATEIBHOM U MPaKTUYECKOHN AEATSbHOCTH Y€JI0BEKa.

DKCrepUMEHT M TEOpHs: KX B3aUMOCBA3b M B3aMMOOOYCIOBJEHHOCTD.
TpeboBanuss K “Xopolluei” TeopuH. IKCTIEPUMEHT KaK HCTOYHHK (dakTopoB M
CPEACTBO  TPOBEPKM  COCTOSTENLHOCTH — Teopuu. [lpeamer  du3nueckoro
uccienoBaHus. MoJenbHEIH XapakTep MOCTPOeHUH QU3UKH.

KoJMyecTBEHHOE OMucaHue CcBOHMCTB  (usuueckoro obwekra. [lonsTne
u3nueckoil BenudMHbL. MaTeMaTHyeckue Moaeny PU3NYECKHX 00BEKTOB.

ITorpemHoOCTH H3MEPEHHIA.

WctuHHOe 3HaueHue (PU3WUECKOH BeIMYMHBI M TMOrPEUIHOCTH €ro M3MEPEHHUS.
JleficTBUTENILHOE 3Ha4YeHHe ¢r3ruecKon BEJINUMHBI. Knaccudukaums
norpewHocteil. CucTeMarvyeckue MOrPEMHOCTH, MX HWCTOYHMKH W TYTH
KoMmeHcanuu. He HCKIIOUYEHHBIE cucTemarHyeckue morpemHoct. CirydalHble
MOrPEelIHOCTH.  BepOATHOCTHO-CTATUCTHYECKME TIOHATHS  TEOPHH  CITyHqaHHBIX
MOTPELIHOCTEH.

CyMMapHasi —TOrPEIIHOCTh pe3yNnbTata W3MEpeHHH U €€ BbIYHCIICHHUE.
[TorpemiHOCTH KOCBEHHBIX H3MEPCHHU L.

OCHOBHblI€ TIOJIOXEHHS TEOPUHM IIPOBEPKH THUIIOTE€3 OTHOCHUTEJIBHO 3aKOHA
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pacrpesiefieH st INIOTHOCTH BeposTHocTed. Kpurepui X2.

OcHOBBl JIMHEHHOrO MAapHOTO perpeccHoHHoro awanusa. Ilonbop Bunma
anmnpokcumupytowei Gpopmyibl. MeTon BeIpaBHUBAHUA, OnpeneneHye nMapameTpoB
aNMpOKCUMHUPYIOILUX (HOPMYJ1 METOJIOM HAUMEHBILMX KBAIPATOB.

MexaHHKa.

Ipeamer MexaHuku. Pusuueckue Tena MU MX MOMAENH: MaTepuallbHas TOYKa,
aBCOMIOTHO TBEPOE M YIPYroe Tejlo, BA3Kas HeCXKMMaeMas KMAKOCTb, HAeaNbHbIH
ra3. [IpoctpaHctBo U reomerpus. OnpejiesieHHe NMOJNOXKEHHUA TeJl B MPOCTPAHCTBE.
Cucrema orcuera. M3Mepenue paccTOSHMH M yrioB. EBKIHAOBa TEOMETpHS U
JKCIIEpMMEHTAIbHbIE OCHOBaHMSA €€ HCMONb30BaHWA B  Ka4ecTBe MOJICIH
dusmyeckoro npocrpaHcTBa. CHCTEMBI KOOpPIMHAT. KOOpAMHATHBIE U BEKTODHbIE
METO/bl ONMCAHHS TPOCTPAHCTBEHHBIX XapaKTepUCTHK (usuyeckux ten. Bpems u
ero M3MepeHMsl. DTalloHbl MajlblX M OOJIBUIMX TPOMEXYTKOB BpEMEHH. 3ajaua
CHHXPOHM3AI[MH YaCOB JIsl Pa3HbIX TOYEK IPOCTPAHCTBA.

KunemaTHKa MaTepHAJbHOH TOYKH.

KoopauHaTHas U BEKTOPHas (GOPMBI OMUCAHHS JBHKEHUSI MaTepHalbHOH TOYKH.
[lepeMeligHHe, CKOPOCTb M yCKOpeHHe. J[BrkeHWe IO NpAMOH M OKPYXHOCTH.
VYriioBasi CKOPOCTb U YIJIOBO€ YCKOpPEHHE.

DneMeHTBl TpPaeKTOPUM: KacaTelbHbId BEKTOp, HOpMallb, paaudyC KpHUBH3HBL.
[TonHOEe YCKOpEHHE U €ro HOpMallbHasi i TaHTeHIMaJIbHAs COCTABJIAIOLIME.

OnpejieneHne 3aBUCUMOCTH OT BPEMEHH pafinyca-BEKTOpa MaTepHaIbHOW TOYKH
110 U3BECTHBIM 3aBUCUMOCTAM: a) CKOPOCTH, 0) yckopeHHus. HauanpHbie ycioBusl.

3aKoHbI AHHAMHKH.

Bzaumoneiictue Ten. u3nuecKkoe MOHATUE CHIIBI U LEHTpaJIbHAsA WA 3aKOHOB
HeioToHa. OyHaaMeHTalbHble B3auMozeicTaysl. [TonsaTHe cBoGoaHOrO Tena. 3akoH
WHepLMM ¥ TpoBNeMaTHKa ero SKCepMMEeHTATbHOH MpoBepku. MHepuuasbHbie
cucTeMbl OTcYeTa. Macca- XapakTepuCTHKa CBOMCTBA HHEPTHOCTH  TeJl.
WM30nupoBaHHas cUcTeMa ABYX MaTepHallbHBIX TOUeK U U3MepeHHe Macchl. IIonsTue
HMIyNbca. 3aKOH COXpaHEHHs MMIIylbca B M30JIMPOBAaHHOH CHCTEME MBYyX
MaTepHaJIbHbIX TOYEK.

Bropoit 3akon Hbiotona. IlocTaHoBka OCHOBHOHM  3ajaud  MEXaHUKH
MaTepHaIbHOW TOUYKH.

[Tpumepb! peleHUs OCHOBHOM 3a7a4i MEXaHHKH. JIBH)KEHHE TEN C yYETOM CHJI
CONPOTHBJIEHHs, JTMHEHHO M KBaJPAaTH4HO 3aBUCALIMX OT CKOPOCTH KosnieOaHus
rpy3a, TOABEIIEHHOro Ha mpyxuHe. JIBrkeHWe 3apsHKEHHOH YacTHUbl B
OJJHOPOZHOM MOCTOSIHHOM MarHUTHOM IOJIE.

CucreMa TNpPOM3BONLHOTO 4YKMCIAa MaTepualbHBIX Touek. BsanmoaelcTsue B
cHUCTEMEe MaTepHaNbHbIX To4eK. [[PHHIMI CYNeprno3Hiuy B3aUMOACHCTBHMI. Tpetuit
3akoH HproToHa. TeopeMa 0 CKOPOCTH W3MeHeHHs MMMyibca cucteM. CoxpaHeHue
MMITyJIbCa U ero npoexuuii. Llentp macc. Teopema o ABHKEHUH LEHTPa Macc.

UnTterpanpHas ¢opma BToporo 3akoHa HeroroHa. MMmynbc CHIIBL Ornucanue
OBICTPBIX TPOLIECCOB.

JIBuokeHue Tej ¢ nepeMeHHON Maccoil. PeakTHBHOe BU)KEHHUE.

Pa6oTa u 3Heprus.
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Pa6ora cunpl. DiemeHrapHas paGora. PaGoTa cuibl BIOJNb KPHBONMHEHHOH
TpaeKTOpH B cuiioBoM mojie. KoHcepBaTHBHBIE CHJIOBBIC MOJIA. [ToreHunansHas
sHeprus. Cuna Kak IPajieHT MOTeHUMalbHoH sHepruy. ITpuMepsr. Kunernueckas
JHEprys MarepuaibHO# Touku. Teopema 00 M3MEHEHHH KUHETHYECKOH 3HEPIHH.
3aKOH COXDAHEHMs JHepruM B MexaHuke. [IpuMepbl pelIeHHs OCHOBHOH 3ajadu
MEXaHWKH MaTepHalbHOH TOYKM C IIOMOIUBKO 3aKOHA COXPaHEHHA SHEPruu.
KuHeTHYecKass SHEPIHs CHCTEMBI MaTePHAallbHBIX TOYeK. PaboTa BHYTPEHHHMX CHIL.
[Ipeobpa3oBanye KWHETHYECKOH SHEPruH TpHU IEPEeXoie M3 OIHOM WHEPLHANbHOU
cucTeMbl oTcyeTa K apyroil. Teopema Kenura. BHYTpeHHsst dHEprus CHUCTEMBI.
O6uedu3rnyecKuil 3aK0H COXpaHeHUs! SHEPrUH.

II. MOJIEKYJSAPHAS ®U3UKA.

XapakTepHble O0COOEHHOCTH MAKPOCKONMHYECKHX CHCTEM M METOAbl HX
paccMOTpPEHHA.

I[TpenMer MonekyispHOH ¢u3ukd. Mojenb MaTepUabHOro Tena. Kiaccuueckas
MOJENb WIeaNbHOTo ra3a. KBaHTOBbIE MOJENH: HACAIBHBIN a3, CUCTeMa HACAJIbHbIX
JIMHEMHBIX OCLMJIISATOPOB, CHCTEMa HACalbHBIX POTATOPOB, CHCTEMA HICAJBHBIX
crnuHOB. MoJeNUpOBaHHE MEXaTOMHBIX B3aumonedcTsuid. IlpencraBieHue o
kBasuyacTHiaX. CTATHUCTHYECKMH ¥ TEePMOJMHAMHMYECKMH METOIbl H3Y4EHHS
MaKpOCKOTTMYECKUX CUCTEM. MHKPOCKONMYECKHEe U MaKPOCKOMHWYECKHE MapaMeTphl
MONEKYJIAPHOTO ABHXKeHHs. OCHOBHbIE TPOGIEMBI MAKPOCKOMHMYECKOH (QU3HKH.
3anauy CTaTUCTHKH.

CraTHCTHYECKHE ONHCAHUS MOJIEKYJISIDHBIX CHCTEM.

OCHOBHBIE TIOHSATHS CTATHCTHKM: MHKPOKAQHOHHYECKMH M KaHOHWYECKHH
aHcamO1H CTaTUCTUYECKUX CUCTEM, MaKpOCKOIIUYECKOE COCTOsIHUE,
MHKPOCKOTIHYECKOE COCTOSIHHE, BEPOATHOCTh MAaKpO COCTOSHMSA, CTATBEC UIIK TBEPIIO
AMHAMM4ecKas BeposTHOCTh. CTaTHCTHYECKHE TOCTYNAThl: TOCTY/IAaT pPaBHO
BEPOSTHOCTH JOCTYIHBIX COCTOSIHMH M30JIMPOBAHHOW CHUCTEMbI W 3proiuveckas
rurnoTe3a(ycpeiHEHHE MUKPOCKOTTMYECKHX MTapaMeTpOB).

PacueT BEpOSTHOCTH MaKpPOCOCTOSIHHMSI CHCTEMbl. BHHOMUaIbHOE pacrpe/ie/ieHne
M ero npenenbHble CIyyad B ONHCAHHM MOJIEKYJAPHBIX chcTeM. DIyKTyauuu
MHMKPOCKOMHYECKHX ¥ MAKPOCKOMU4YECKUX BEIUIHH.

PacripeieleHie  JHEPrAM B M30JNMPOBAHHOM  CTaTUCTHYECKOH  CHCTEME.
CKOpOCTHBIE M DJHEpreTHdeckMe MHUKpococTosiHMs. —Pacmpenenenue ['n66ca.
OnpejieNieHHe TEMIIEPATypbl B CTaTUCTHKE. [IIOTHOCTH BEPOSTHOCTH M IUIOTHOCTh
cocrostuuil. Cratcymma. Beraucnenue cpeiHeld SHEPrul CUCTEMBI H €€ bnyKTyauuu
Ha oOcHOBe craTcyMMbl. CTaTHCTHYECKOE OMNpeleNeHue SHTPoruH, (opmya
BonbiiMaHa. MeToApl TMOJHOTO aHaliu3a CTAaTHCTHYECKMX CHCTEM M3 TMEPBbLIX
npuHUMIOB.  [IpefCTaBleHHE O  KBaHTOBBIX  CTaTMCTHKaXx. Temmeparypa
BBIPOXKIEHUS.

Pacnpenenenve MojieKysn rasa IO CKOpOCTAM, 3akoH Makcsenna. Cpennsisi,
CpelHsis KBaJpaTHyHAas M Haubosee BeposTHas CKOPOCTH MOJeKyl. Oddysus u
MOJIEKYJIApHBIE TydKH. DKCMepUMeHTabHas NPoBepKa 3aKoHa Makcsena.



MHUKpOCKOTIMYECKass TEOPHS ¥ MAKPOCKOMHYECKHE H3MEPEHHs. YPaBHEHUE
Knaiinepona-MenneneeBa. M3mepenue nasneHus. Temmeparypa (pe3tome).
Wsmepenue TeMneparypsl. TepMoarHaMu4ecKas LIKajia TeMneparyp.

PacnipesiesieHne MpOCTPAaHCTBEHHOW KOHLEHTPAUWH 4YacTHL B TOTEHUHAIBHOM
nosie- pacrpenenenre Bonsumana. bapomerpuueckas dopmyna. OnsiTsl Ileppena.
Ceasp pacmpenenenuii Makceeisia u  bombimana.  ATmocdepsl  MITaHeT.
Tepmoduzndeckas Mozneib arMocheps! 3emin. KoHuenuus saepHO# 3UMBL.

PacnpenieleHye SHEPrMM MOJIEKYJ IO CTENEHAM CBOOOJbBL, Teopema o
paBHOpacnpeAe/eHH . BpoyHOBckOe  JBMJKEHHE,  TEOpHA DiHITEHHA-
CmonyxoBckoro. TouHocTh husnueckux uamepenuil. bpoyHoBCkuit cTanaapr.

Knaccuueckass Teopusi TEMJIOEMKOCTH WJEANbHBIX MHOIOAaTOMHBIX TIa3oB H
TBEpABIX Teld (KPUCTALIOB). ODKCIEPUMEHTANEHOE MCCIIEIoBaHue 00IacTu ee
npuMeHeHus. VHTepripeTalus 3KCNEPUMEHTAIBHBIX Ppe3yJbTaTOB Ha OCHOBE
KBAHTOBBLIX MOJeJel MoNeKyI (KauecTBEHHOe pacCMOTpeHHE). XapaKTepHCTHYeCKHe
Temmnepatypbl. KBaHTOBast TeOpHs TENJIOEMKOCTeH DHHIITEHHA.

SIBjieHus nepeHoca.

[lepexon CHCTeMbl B PaBHOBECHOE COCTOSiHME. BHIBI NpOLECCOB mNepeHoca:
TETJIONPOBOAHOCTb, 3JIEKTPONPOBOJHOCTb,  AU(DPy3us, BA3KOCTb(II€PEHOC
ummnyibca). Bpems penakcauuu. IlpeacraBneHne O KHHETHYECKOM YPaBHEHUH
bonbiMana.

KuHeTHYeCKHEe XapaKTEPUCTUKKM MOJIEKYJSIPHOTO ABIKEHHUS N7 OAHO(a3HOH M
nByx(asHoil cHcTeM: TIOMepeyHoe CeYeHHe paccesiHus, CpelHss 4YacToTra
CTOJIKHOBEHMH, CpeIHsAs JUTMHA CBOGOAHOrO mpobera.

deHoMeHONOTMYECKOE  OMMcaHWe  sBlNeHuil nepenoca. HecranuonapHoe,
cTaloHapHOe ypaBHeHHe nepeHoca. Koahduuuents: nepeHoca.

DneMeHTapHas KWHETHYeCKas TeOpHsl MPOLECCOB NepeHOoca- METOA CpelHeH
INMHBl cBobGoaHoro mpobera. CrannoHapHoe 0000LIEHHOE ypaBHEHHE MepeHoca
(omHOMepHBIN cnydail). YpaBHeHus AubOy3uH, TEIIONPOBOAHOCTH M BA3KOCTH.
3aBucuMOCTL  KO3(G(GUUUEHTOB  IE€peHoca  OT  MHUKPOCKOMHYECKHMX  H
MAaKpOCKOIMYECKUX MapaMeTpoOB UIEAIBHOTO rasa.

SIBneHye nepeHoca B YJbTpapa3peXXeHHOM rase: TEIUIoBas U H30TepMUYECKas
3¢ ¢dy3usl, KHYICEHOBCKOE TEYEHHE.

Huddy3us ¥ TenaonpoBOAHOCTL B TBEPIBIX TeNaXx.

3aKOHBI TEPMOAHMHAMHKH H HX NPHJIOKEHHSI.

OcCHOBHblE T[IOHATHS TEPMOAMHAMUKU: BHYTPEHHSAS OHEPrus, KOIUYECTBO
TEMIOTH, paboTa, KBa3UCTATMYECKHME W HECTAaTHYECKHUE IPOLECCHl, YPaBHEHHE
COCTOAHHUS, (GYHKUMM COCTOsiHMs. YeTelpe IIOCTysnaTta TepMOAWHAMHMKH(0OLas
XapaKTepUCTHKA).

IMepBoe Hayano TepMOAMHAMHKH. [IpuMeHeHHe NepBOro Havyala K paCCMOTPEHHIO
pa3IMYHBIX MPOLECCOB B HJACAIBHOM Trasze: M30TEPMHUYECKOro, H300apH4ecKoro,
M30XOpUYECKOr0, anuabarhuyeckoro M obiiero ciaydas  [OJMTPONMYECKHX
npoueccoB. TemnoeMKocTs rasa B IMOJUTPONMUYECKMX npoueccaX. CBA3b Mexay
ternoemkocTsimMu Cp u Cv(oOwmii cnydaii). Y paBHenune Maiiepa.



Bropoe nHauano TtepMoauHamuku. Lluxnudeckue npoueccsl. KIIZ TeruoBoi
MalMHBL. BeuHblil ABMrartenb Broporo pona. Pasnuunble GOpMyJIHPOBKH BTOPOIO
Hayajia, UX SKBUBAJIEHTHOCTb.

Lluxn Kapuo u ero KIT/I. Ouenky 2p()eKTHBHOCTH PasNHyHbIX TETUIOBbIX MallHH.
JBurartenu, XONOAMWJIBHHUKH, KOHIMLMOHEpBI, TeEMmIoBele Hacocel. Temiosoe
3arpsi3HEHUE CPefibl U €ro MOCHeCTBHS.

Teopembl KapHo u ux mnpuioxeHne. Meroa wukinoB. [locrpoenue
TepMOJMHAMUYECKOH IIKanbl Temmneparyp. Hepasenctso Kiaysuyca. DHTponwsi.
DHTpPONHS HAEAIBHOTO ra3a. 3akOH BO3pacTaHus SHTponuH. CBA3b MeXay
JHTPONHEH, BEpOSITHOCTBIO M MHbopmanueid. HampasneHne ecTeCTBEHHBIX
M3MeHeHHi. BO3HHKHOBEHHE YIOPAMOUYSHHBIX COCTOSHHUI (CTPYKTYP).

Tpetbe wHauano — TemmoBas Teopema Hepucra. TepmonuHamuueckue
noreHuuansl. OcHOBHOe  TepMoaMHaMuyeckoe TopxecTBo.  CooTHOILEHHE
Makcgenna. IlpencraBieHde O MOJHOM TEPMOJMHAMHYECKOM aHAIM3€ COCTOSHHM
BEIIECTBa Ha MOJYAMITUPUYECKON OCHOBe. OcHoBHOM KpUTEpPHid
TEPMOANHAMHUYECKOH yCTOHYUBOCTH. HacTHBIE YCIOBHS YCTOMYHBOCTH.

CucreMbl ¢ MeKMOJIEKYJJISIPHBIM B3aHMOIEHCTBHEM.

Peanbuble rasel. IToTeHIHaT MEXMOJEKYJSIPHOrO B3auMoeicTBUA. BupunansHoe
ypaBHEHHE COCTOSHHS. YpaBHeHue Ban-nep-Baanbca. OkcrnepuMeHTalbHBIE
usotepmbl. [lpaBuno peivara. [lpaBuno Maxkcsemna. KpuTuyeckoe COCTOsTHHE
BELIECTBa, ero mnapamerpbl. Ponb (QuyKTyauWd B KPHUTHYECKOM COCTOSIHUH.
BHyTpeHHss sHeprus rasa Ban-nep-Baansca. Dddext Dxoyns-TomcoHa.

JlBukeHHe MoJiekyl B kuakoctd. CBoOogHas MOBEPXHOCTHAS JHEPrus.
[ToBepxHocTHOE HaTsDKeHWe. JlaBleHMe TOJ HMCKPHBJIEHHOW MOBEPXHOCTHIO
Xuakoctd, ¢opmyna Jlannaca. Kanumnsipuble siBneHus. [10BEpXHOCTHO-aKTHUBHBIC
semectsa. [lenHas duoranus.

dazoBble NpeBpallieHKs MEPBOrO M BTOPOro poja. YcioBHs paBHOBecus ¢a3
XUMHMYECKHM OJHOPOJHOro  BelecTBa. YpaBHeHHe Knalinepona-Knaysuyca.
Hcnapenue u konaencauus. [Liasinenne 1 kpucramimsanus. JInarpamMmbl (pazoBoro
paBHOBecus. TpoiiHas Touka. AHoManbHble BemlecTBa. IlonudopMu3M, MpPHUMEph
onucaHus (asoBbIX MMEPEXOJOB BTOPOTO psAfa M CBS3aHHBIX C HHMH SBJICHHM:
¢eppoMarHeTrnaMa, CErHETOIIEKTPUUYECTBA, CBEPXITPOBOAUMOCTH, CBEPXTEKY4ECTH.

III. SJEKTPUYECTBO U MAI'HETH3M.

DJIeKTpOCTATHKA.

DNeKTpUUECKHE 3apAabl B IPUPOJie, MHOr000pasue 3JIEKTPHYECKHX ¥ MarHUTHBIX
SBIEHMH. DIEKTPOHBI M TNPOTOHBI. 3aKOH coxpaHeHMs 3apsana. 3akoH Kysona.
Dnextpudeckoe noe. [puHumn cyneprno3uuuyu. CUCTEMBI €IUHHUIL. DIEKTPOYECKOe
roJie JUNOoJiA. DIeKTpUUecKas dJHeprus KpUCTAJUTUUECKOMN PEILIETKH.

Teopema T"aycca s 3neKTpUdecKoro nois B Bakyyme. IIpuMeHeHHE TeopeMbl
["aycca hih 6 BBIYHMCIICHUS HaINpPsHKEHHOCTH 3JIEKTPHYECKOTO MOJIA.
Juddepenumansras popma Teopemst ['aycca. Teopema Mpuiioy.

Pa6ota snexTpudeckux cui. TeopeMa o uupKyiIauuu. [loTeHUMaNbHBIN Xapakrep
anekTprueckoro noss. OCHOBHBIE YpaBHEHHs JIEKTPOCTATUKU(B BaKyyMe).

[ToTeHuuan anekTpuyeckoro nos. Paznocte noteHuuanos. IloTeHuuan 3apsioB.
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DnekTpuyeckoe moje B BewecTBe. Knaccudukalms BEIECTB MO IEKTPUUECKUM
cBoiicTBaM. DiekTpuyeckas wuHAykuus. Juanextpuku. Bexkrtop mnonspusauum.
Teopema T'aycca 1 JAMANEKTPHKOB. DBeKTOp  9NEKTPHYECKOW  HHIYKIIHH.
[Tonsipu3yeMOCTb U AUBIEKTPUYECKas TIPOHULIAEMOCTb.

['paHu4HbIE YCIOBUS AJIS JIEKTPHUYECKOTO ITOJIS.

[MpoBoguuku B oanekTpudeckom moje. OOmas 3amaya MareMaTHYECKOM
snekTpoctatik. YpasHeHue Ilyaccona Jlannaca. OnexTpudeckas €MKOCTb.
KonpeHcaTop. DHeprus 3J1eKTpUIECKOro MoJjsi. JHEPrHs JIEKTPHYECKOro JUIIONA BO
BHEIIHEM noJie. [ToHaepMOTOpHBIE CHJIBI.

DJIEKTPHYECKHH TOK.

[T10THOCTh 3JEKTPUYECKOTO TOKa. YpaBHEHHE HemnpepblBHOCTH. 3akoH Owma.
3akoH JDxoynsa-JleHua. ONeKTpoaBWXyliass cuia. [aJlbBaHUYECKUA JJIEMEHT.
DAEKTPOJIUTEI.

3akon Kupxroda. Toku B criomHoi cpeze. 3aaada o0 paspslKe KOHJIEHCATopa
yepe3 CONMpPOTUBIIEHHE. DIeKTpUYecKre siBIeHUs B koHTakTaX. KoHTakTHas pasHOCTh
norenuyanos. Dddextsl [TenpTre u ToMcoHa.

MaruuTocTaTHKa.

Maruurthoe none. Cuna Jlopenua. 3akon Amnepa. 3akoH bruo-Casapa. IIpunuun
CYINEPNO3UIMM AJIi MarHUTHOrO Mojs. MarHuTHOE I0jie NMPSMOro MW KpyroBoOro
TOKOB. JIMHWM HaNpsXKEHHOCTH MAarHUTHOTO MoJisl. MarHUTHBIA MOMEHT KOHTYpa ¢
TokoM. KOHTYp ¢ TOKOM B MarHUTHOM rosie. Bpawmaronuid MomeHT. [ToTeHunanbHas
SHEPrWss MarHUTHOro MOMeHTa B MarHuTHoMm mnoje. Cuia, JelcTByromias Ha
MarHMTHbIi MOMEHT B HEOJHOPOJHOM IoJie. YpaBHEHUS B MarHUTOCTATHKH:
TeOpeMa O MOTOKE U TeopeMa O LUMPKYJISLHMU BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO
nosist. [ToHsiITHE BEKTOPHOTO NMOTEHLKaNa.

PaGoTa Hax TOKaMH B MarHMTHOM MoJjie. MarautHoe none B BewecTse. [lonsatue o
cnide. Knaccubukauus  MardHeTHMKOB. OIEKTpPUYECKHE TOKM B aromax.
MarHuToMeXaHH4YeCcKOe OTHOLIEHHe. ATOM B MarHMTHOM nosie. JlhamMarHeTusm.
[TapamardeTuaM. MarHMTOYNIOpsIIOUEHHBIE BELIECTBA. TeopeMe O LMPKYJIALUUU
MarHUTHOTO MOJis B BelllecTBe. | paHUUHbBIE YCIIOBUS Ul BEKTOPOB HaNPSHKEHHOCTH
MarHMTHOrO IO M MACHUTHOM HWHAyKUMH. MarHuTHas BOCIPHHUMYHMBOCTE H
MarHuTHas npoHuLlaemMocTb. D¢ dext Xona.

CeepxnpoBoaHuky. ®u3znka cBepXnpoBoAUMOCTH. OCHOBHBIE JJIEKTPUYECKHE H
MarHuTHbIE CBOMCTBa. BricokOoTEeMnepaTypHas CBEpXIIPOBOAUMOCTb.

DJIeKTPOMAarHHTHast HHAYKLHSA.

DeKTpOMarHUTHasE UHAYKLMS B HENOJBMXKHBIX M JIBHXYIUHMXCS MTPOBOJHHKAX.
ONEeKTPOABMXKYIAss cuna MHAYKOUM. OCHOBHOM 3aKOH  3JIEKTPOMarHWTHOH
unaykuuu. Tlpasuno Jlenua (npunuun Jle Hlatense). Juddepenunansuas dpopma
3aKOHA 3JIEKTPOMAarHuTHON UHAYKUWH. CaMOMHIYKIUS U B3auMOMHIAYKLMs. KonTyp
C MHIYKTHBHOCTBIO. DHEPTUsl MarHUTHOTO IOJIA.

OcHoBbl Teopun Makcpenna. Tok cmemnenus. Cucrema ypaBHeHHM Makcsena.
MarepuansHbeie ypaBHeHus. [ paHuuHble YCIOBUS. 3HaYeHUEe ypaBHEHHH Makcaena.
CylecTBoBaHHE JJIEKTPOMAarHUTHBIX BOJIH- CJEICTBHE YypaBHeHMHM Makcsena.



VpaBHeHHe OanaHca SJNEKTpPOMarHMTHOM sHepruu. Teopema Ymosa-lIlofHTHHra.
Ckun-3¢dexr.

KoJiebaHHA H BOJIHBI.

KBasucraunonapusle uenu. KonebaTtensHeli koHTyp. CBoOoaHoe KonebaHHe.
WmMnengaHc. MOIHOCTB B LEMU NEPEMEHHOTO TOKA.

OnexkTpuyeckue BOJHBI B CBOOOAHOM mpocTpaHCcTBe. BonHOBoe ypaBHEHHE.
CkopocTb pacnpocTpanenus. OnsiThl ['epua.

IV. OIITHKA

JIeKTPOMAarHHTHbBIE MOJIS.

VpaBHeHuss MakcBemna B u3oTponHoil  cpene. llonspusauus  cpensl,
IU3JIEKTpUYeckasl IPOHUI[aeMOCTb, OKa3aTeNlb MPEJOMIIEHHS, AUCMEPCHS. Y CIIOBHS
Ha TpaHHle pa3jesia JUINIeKTpudeckux cpel. Popmaliu3M KOMIJIEKCHBIX aMIUIMTYA.
BonHOBOE ypaBHEHHE U MOHOXPOMAaTHYECKHE MIIOCKHE BOJIHBI B U30TPOIHOM cpefie.
[Tonsipuzauus ceerta.

ITaneHue mMJIOCKOW BOMHBI Ha TIpaHMIy pasfena OU3JIeKTPUKOB. 3aKOHBI
OTpa)keHUs U npenomiieHus ceeta. Gopmynsl Ppenens.

CnoxeHue oanekTpuyeckux BoJH. BonHoBoit naker. KorepentHoe u
HEKOTepeHTHOEe U3JlyueHHE.

Teopema VYmoBa-[lofiHTHra Kkak ypaBHeHHe OajiaHca 3JIEKTPOMAarHUTHOM
3Hepruu. VIMIynsc 3MeKTpOMarHuTHBIX BOJIH. JlaBneHue cBeTa.

da3oBast CKOPOCTb, IPYIIOBAasi CKOPOCTh, CKOPOCTh NIEpeHOCca JHEPTHH.

CkansipHoe BOJHOBOE YpaBHEHHE. ['ayccoBbl NMy4KH B OAHOPOLHOH cpele.
DyHIaMEHTaAIBHBIN TayCcCOB IMy4OK B JIMH30Mon00HOM cpene; 3akon ABC/L.

PacnipocTtpaHeHHe CBETOBBIX BOJH B  T€OMETPHYECKOM  NPUOIHIKEHUH.
H3obpaxkeHne B onTHueckoi cucreme. [Ipocteiiiine ontuyeckue npuoOopel.

HUuTepdepenuns.

MHTEHCHBHOCTb CyNepNo3MUUiA IByX MOHOXpOMAaTHYECKUX BOJIH. Kitlaccuueckue
uHTep(epeHUHOHHbIe ONBITEI. [TonyyeHue KOrepeHTHBIX BOJIH:AEJIEHUE aMIUIMTY bl
W JieJieHHe BOJTHOBOTO (PpOHTA.

Unreppepomerp MaiikenbcoHa. BupgHocTs WHTep(hEpPEHUMOHHONW KapTHHBI.
BpeMeHHas KorepeHTHOCTb. 3Be3HbIH HHTep(hepomeTp bpayna-Tsucca.

Oneir FOHra. Yuer pasMepa ucTO4HHMKa. IIpocTpaHCTBEHHass KOI€PEHTHOCTD.
Jlazepbl Kak UCTOUHHUKH KOTEPEHTHOTO U3ITy4YEHHS.

Moapl ¥ 106poTHOCTE HHTEephepoMeTpa Pabpu-Ilepo. MntepdepeHus B TOHKUX
TUIeHKaX.

Hudpakuus.

IMpunuun INoitreHca-®penens. 3oHbl DpeHens. 3oHHas IulacTUHKA. IlsaTHO
ITayccona.

CxanspHas teopus audpaxuuu. MaTerpan @penens-Kupxroga. [Tpubnmxenue
Openens u PpayHrodepa. Qudpakuus PpayHrodepa Ha OTBEPCTHUAX Pa3IMUHOU
dopMmbl.  udpaxkuus DpayHrodpepa kax (Pypbe-o0pa3 CBETOBOIO IOJIsS Ha
nuppakiMoOHHOM 3KkpaHne. Judpakunonnsie peinetku. JudpakiiMoHHas pelueTka Kak
CIIEKTPaJIbHBIN Mpubop.



OcHoBHble noHsTHs Dypbe-ontuku. ToHkas nuH3a UM npeobpazoBaHue Dypee.
HudpakuvonHsli  nepeaen  paspeumieHus.  [IpoctpaHcTBeHHas — GuibTpalus
1300paXKeHusl.

["onorpadus. BoccTanoBneHne BOTHOBBIX (PpOHTOB. [IpuMeHeHue ronorpadum.

PacnpocTpaneHne 3J1IeKTPOMarHHTHBIX BOJIH B aHH30TPONHBIX cpeaax.

TeH3zop  AMANEKTPUYECKOM  MPOHMLIAEMOCTH B aHU3OTPONIHOM  cpene.
PacripocTpaHeHHe MIIOCKOH BOJHBI B aHM30TPOIHOM cpene. Jucnepcus.

DMncons nokasarenen npenomieHus. Knaccuduxanus aHW30TpONHBIX cpen
(kpHCTanios).

PacnpocTtpanenne  cBeTa B OJHOOCHOBHBIX  Kpuctaymax.  JIBoitHoe
NyyenpeyoMiieHUe Ha rpaHulie paszena.

PacnpocTpaneHue cBeTe B JBYXOCHBIX KpucTtamnax. Onruuyeckas aKTUBHOCTD.
QapajieeBcKOe BpallleHUE MTIIOCKOCTH MOIApU3auuu. AHAJIU3 PacpOCTPaHEHHs BOIH
B aHU30TPOIHBIX CpefaxX MEeTOIOM CBS3aHHBIX MOJ. YpaBHEHHWE IBHKEHHS VIS
COCTOSIHUSI TOJISIPU3AIINH.

PacnipocTpaHeHne BOJIH B TEPHOIUYECKUX Cpefiax.

[lepuonuueckue cpensl. Ileprognueckue cnoucTeie cpelbl. Teopus CBSI3aHHBIX
MOJI.

Bbperrosckas audpakuus. Judpakuus Pamana-Hata. Ontruueckue MOAyASTOPBI.

[Tpenen npUMEHUMOCTH BOJTHOBOM OITUKH.

W3nydenue uepHoro tena. @opmyna [1naHka- Hayano KBaHTOBOH (U3UKH.

V.KBAHTOBASI ®U3HUKA.

OcHOBBI KBAHTOBOH ONTHKH.

TerioBoe wu3nyyeHHe. PaBHOBeCHOE TEIJIOBOE U3JYUYEHUE;, HCIIyCKaTelbHas,
noryiouiareiasHas crnocodHocth Ten. 3akoH Kupxroga. 3axon Credana-bonbimana.
[IpaBuno cmenienus Buna. BoiBon ¢opmyns IInanka no OiHwmrelny. [IpenensHele
ciyqau ¢opmyibl [Tnanka qis 60IbMIMX U MaJBIX 4acToT.

®OTOHBI W HMX CBOMCTBA. DHEPrusi U UMNYJIbC (OTOHA. 3aKOHBI COXPaHEHHUs
HEPTMH M HMIyJbca B Mpoueccax ¢ y4yacTueM ¢oroHoB. Dddexr Komnrona.
®dnyktyauus nons usnydeHus. DPoTod(pekT; OCHOBHBIE IKCHEPHUMEHTAILHBIE
3aKOHOMEPHOCTM M WX HCTOJIKOBaHMS, onpeneneHue mnocTtosHHoOM Ilnanka.
doTo3neKTpHUECKHe TTPHEMHUKH cBeTa. Pu3nuyeckue NMPUYHHEBI, OrPaHMYUBAOLINE
4yBCTBUTENILHOCTD (DOTOIEKTPUUECKUX U3MEPEHUH.

Wznyuenue oanektpoHoB. Onbitel  YepenkoBa. Msnydenwe paBHOMEDHO
JIBHXKYyLUerocs anekTpona. OnpeaeneHue YCIOBUH U3JIyUYEHHUs C TOMOILLBIO IPHHLMIIA
['toiireHca. CnekTp 4YepeHKOBCKOro H3ilydYeHHsl. TOpMO3HOE pEHTTEHOBCKOE
uznydeHue. CHHXpPOHHOE H3JIy4YeHHeE.

du3nyecKHe OCHOBbI KBAHTOBOH TEOPHH.

Mopenu atoma. OnbiTel Pesepdopna, ux odbsicHenue. OnbiTel Ppanka u I'epua.
3akoHOMepHOCTH B aTOMHBIX cnekrtpax. [locrynatel bopa. Teopuss atoma bopa.
BonuoBass npupona uactul. KopnyckynspHo- BONHOBOH ayanu3m. COOTHOLIEHHE
Heollpe/1e/IeHHOCTEeH.

DJieMeHThl KBAHTOBOW MEXaHMWKH: CpeliHee 3Ha4eHHHU, ONepaTopbl, COOCTBEHHBIE

cocrosHus. YpaBHeHue lllpenunrepa. Cwmbicn BonHOBOM ¢yHKUMH. KBaHTOBaHue
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3HEPTHH; YacTHLA B NIPSIMOYToJIbHON NOTeHUManbHOH ssMe. [loTeHunansHblil 6apeep.
TynHenbHbId 3¢ dexT. JInHeHHbIH rapMOHUYECKHI OCLUILIATOP.

®du3uKa aTOMOB H MOJIEKYJI.

BopoponononobHele  arombl.  DHEpreTMYeckue  ypoBHU.  [loTeHuumansl
BO30OykaeHHss W uoHH3auuM. Cnektpbl. [IpocTpaHcTBeHHOe pacnpeneneHue
3JIEKTpOHA B aToMe Bojxopozaa. KBaHToBble yachl. CTerneHb BBIPOXKIECHUS COCTOSIHUIA.
CnekTpbl 1e/I0uHbIX MeTasuioB. [IpaBuio oTbopa U WX 3aBUCHMOCTE OT CUMMETPHHU
CUCTEMBI.

MOMEHTBI KOIHMYECTBAa [ABWXKEHHUS W MAarHUTHBIE MOMEHTBI 3JIEKTPOHOB, sIEp,
atoMoB. [lpaBuno cnoxeHHus oOpOUTAIbHBIX MOMEHTOB KOJHYECTBa JBHXKEHMS.
KBaHTOBBIE NpOEKIIMM MOMEHTa HMITyJIbca M €ro BelWuuHbl. OpOHUTaNBHEII
MarHUWTHBIA MOMEHT 3JIeKTpoHa. Paciuennenue ypoBHel B MarHuTHOM 1oJie. OTbITh
Illrepua u I'epnaxa. CnuH osnekTpoHa. [lonHBIA MexaHWYeCKUM W TOJIHBII
MarHUTHbIA MOMEHTHI 3JIeKTpoHa. CrMH-opOuTanpHOE B3auMoaeicTBue. JlynnerHas
CTpyKTypa TepMOB. TOHKas CTPYKTypa ypOBHel B aTOMe BOAOPOJIa.

CTpykTypa M CHEKTpbl CIOXHBIX aToMOB. CHUCTeMaTHKa CHEeKTPOB MHOIO
3JIEKTPOHHBIX aTOMOB. OJJIEKTPOCTATHYECKHE U CIUH-OpPOMTaNbHBbIC paCLICIICHHUS
ypoBHei#l. Tunbl cBs3eil 3j1eKTPOHOB B aroMax. MynbTUIIIETHOCTh TepMOB. CriekTp
renus. [lpunuun Ilaynu. CummerpuuHble M aHTHCUMMETPUYHBIE BOJIHOBBIE
¢ynkuuu. bozons! U dpepMuonsl. Bo30Oyxaenue nByx anexktpoHoB. ITpaBuno XyHna.
CBepXTOHKass CTPyKTypa cChekTpaibHbix JNuHUHA. [loHsTHe 00 3IeKTPOHHBIX
obosioukax  aroma. Tabmuma  MeHpaeneeBa: — Qusnueckoe  OObsICHEHHE
nepuonMyecKkoro 3akoHa. IlpaBuno orbopa. BriOpaceiBaHue 3JE€KTPOHOB U3
3aMKHYTbIX 000JI04EK, PEHTIT€HOBCKHE CIIEKTPbl. 3akoH Mo3nu.

AToM BO BHEWIHMX Mnonsx. JleldcTBue MarHUTHBIX noned Ha aTtoM. Dddekt
3eemana. Oddekr [lamena-baka. DneKTpOHHBIM MapaMarHUTHBIA pPE30HAHC.
HeiicTBue anekTpudeckux nosneit Ha atoM. [lonspusyeMmocts atoma. KBagpaTuuHeli
1 nuHekHbli 3ddext Lrapka. Dddexr Keppa. MHorooToHHas noHM3aLMs aToMa
NoJ ICHCTBUEM CUJIBHOTO I0JIs. PainalMoHHOE OXJIaXIEHUE aTOMOB U HOHOB.

CrpoeHue 1 cBoiCTBa MOJieKyn. Buael 1BmxeHus B MosiekyJie. [Topsaku BeIMUKH
3JIEKTPOHHOH, KosebGaTeNbHOM M BpallaTelNbHOW dHepruu. AnuabaTtHyeckoe
npuOIMKeHHe. 3aBUCUMOCTb IHEPrHH MOJIEKYJIBl OT PAcCTOSIHMS MEXAY AApPaMH.
KoBajleHTHass ¥  HOHHAs  CBfA3U. TeIJIOEMKOCTh  MOJIEKYJSPHBIX  Ta3oB.
BpamatensHble,  KojnebaTenbHble M 3NEKTPOHHBIE  CHEKTPBI  MOJEKYI.
KoM6uHauuoHHOe paccesiHue ceera. JIloMUHECLIEHIMS.

KBaHTOBBIE CBOHCTBA KOHAEHCUPOBAaHHOIO COCTOSIHHS BELLECTRA.

KoHaeHCHPOBAHHOE COCTOSIHME BeEllecTBa: JKUAKOCTb, JKHUJKHE KpPHUCTalIbl,
amop¢HbIe ¥ KpucTasiuyeckue TBepasle Terna. CumMeTpust kpucramios. Konebanus
KPUCTAIMYECKUX PELLETOK. 3BYKOBbIEC BOJIHBI B KpHCTaIaX. POHOHEI.

DNEKTPOHBI B KpHCTallaX, pa3pellieHHble U 3anpelieHHble 30Hbl. [IpoBOIHHKH U
JHU3JIEKTPUKU. DIEKTPONpOBOAHOCTD KpucTamios. Craructuka @epmu. DHeprus u
noBepxHOCTh DepMu. DNeKTPOHHEIE CIIEKTPBI KPUCTAILIIOB.

[TonynpoBOAHUKH. DNEeKTPOHBI %t IBIPKH. DNeKTPONPOBOAHOCTD

MOJIYIIPOBOAHHUKOB. KOHTaKTHBIE SIBJIEHUS B TONyIIPOBOAHUKAX.
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KBasuyactuupl:  GOTOHBI, MarHOHbl, 9KCHTOHBL.  Hu3koTeMmmepaTypHble
KBaHTOBbIE SIBJICHHSI. CBepxTeKyyecTb resus. CBepXxnpoBOAMMOCTb.
BricokoTemnepatypHas CBEpXIPOBOIUMOCTb.

Pu3H4ecKHe 0CHOBbI KBAHTOBOI 3JIEKTPOHUKH.

Jlazep. Koapduumentsl DiiniuTeidina M MaTpUYHBIM 3JIEeMEHT ornepaTopa
nepexona. lllupuna nuauu. Oddekt otTmaun. CHOHTAHHOE M BBIHYKIEHHOE
U3JTyYeHHe B KBAHTOBBIX CHUCTEMax. YCHJIECHUE u3nydeHus. DbdexT HachlleHus.
MomHocTe reHepauuu Jyasepa. OnHOpPOAHOE M HEOJHOPOAHOE YILUPEHHE TUHUU
ycunenusi. CriekTp reHepaluu: OJHOMOIOBOE W MHOTOMOJIOBOE H3JIy4eHHE Jiasepa,
COOTHOLIEHHE MEXAy [UIMTENBHOCTBIO MMIIyJbCa M LIMPHHOH  CHEKTpa.
CunxpoHu3auus MOJ| Jla3epa M IeHepaluHM CBEPXKOPOTKHX CBETOBBIX HMMITYJILCOB.
YacroTa u mMpyrHa JUHUH reHepani. ONTHYECKHH CTaHAapT BPEMEHH.

BzanMoeiicTBie u3ny4eHHs C BelllecTBoM. HenuHeitHas mnonsipusanms cpen.
OnTHyeckoe neTekTHpoBaHue. ['eHepanys ONTHYECKHX rapMOHHUK. MHOro(hoTOHHOE
nornomenue. CpepxckaTHe  BelleCTBa B JIa3epHBIX  MOJSAX;  JIa3epHOE
WHUIMMPOBAHHE TEPMOSAEPHBIX peakuuil. JlazepHas aTOMHO-MOJEKYJIsIpHas
TexHoJsorus. [IpuMeHeHue nazepos.

VI. SIAEPHAS ®PU3UKA

B3anmopeiicTBHe AAEPHOrO H3/1yYeHUS C BeLECTBOM.

ITorepu 3HepruM Ha MOHM3ALMIO U BO3OYKAEHHS aTOMOB. YIPYroe paccesHue.
IIpobern uactuu. Topmo3Hoe wu3snydenue. Kputuueckas sueprus. Wznyuenue
Yepenxosa. [IpoxoxneHue yepe3 BELIECTBO raMMa-U3IydeHHs. DKCIIOHEHIUATbHBIH
3aK0oH nornoumeHud. Poroaddext. KomnroHoBckoe paccesiHue. SIBNeHHe pOXAEHUs
nap. 3aBUCUMOCTh 3()(PEKTUBHBIX CEUEHHUH IPOLECCOB OT 3HEPTUH raMMa-H3J1yYeHHs
Y CBOMCTBa BellecTBa. AHHUTHIIALMSA JJIEKTPOHOB U MTO3UTPOHOB.

OcHoBBl  pagualMOHHOK Oe3omacHocTH. Jl030Bble XapaKTEPUCTHKH  T1OJIS
u3JlyueHus. buonorndeckoe neicTBUE U IPUHLUIBI HOPMUPOBAHUSI paAUaLIMOHHOTO
obnyueHus. Hopmel panuanmonHoil Oe3ormacHOCTH. 3allMTa OT HOHHM3HMPYIOLIMX
U3JIyYEHHUH.

OOwHe cBOlCTBAa ATOMHBIX sijiep.

Oneir  Pesepdopna mno paccesHHO a-yacTHl. Sapo kak  cucrema
B3aMMOEHCTBYIOIIMX NIPOTOHOB M HEWpOHOB. 3apsax sapa. Pasmep u dopma saep.
MaccoBoe uncio u Macca sapa. Mzoronsl. M306apel. DHeprus cBsa3u sapa. Popmyna
Baiinzexkepa. Maruueckue uncna. CtabunbHble U paJHOaKTHBHBIE sSIpa.

CnuH M 3NneKTpoMarHuTHeIe MOMEHTHI siapa. OnHOHYKIOHHas Monenb lmuara.
KBaHTOMexaHM4YecKOoe OINUCaHUEe SAEpPHBIX COCTOSAHMH. YeTHOCTH BOJHOBOM
(pynkunu. CBoiicTBa CUMMETPHH BOJIHOBBIX (DYHKUHH AJIS TOXAECTBEHHBIX YACTHII.
bo3onbl U dpepmuonsl. [Tpuniun [Maynu.

Mogenu atomHbix snep. lloteHunan ycpenHeHHoro saepHoro mnosis. CuibHoOe
CNIMH-OpOUTaNbHOE B3auMopeicTBHe. ONHOYACTHYHBIE COCTOSIHHUS B YCPEIHEHHOM
anepHoM norteHuuane. ObonoyedHas Monens sapa. KonnektuBHbele cBOHCTBA sSOeEp.
KanenbHas monens. BpamarenbHble U konedarensHble cocTosiHUA aaep. CocTosHue
JABHIKEHHUSI HYKJIOHOB B 1e()OPMUPOBAHHOM s JIpe.

HyknoH-HyKJIOHHBIE B3aUMOAEHCTBUS.
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JleHTOH-CBA3aHHOE COCTOsIHUE B cucTeMe. OCHOBHbBIE XapaKTEPUCTHKH JEHTOHA.
MaruuTHeIH  MOMEHT nedTpoHa. BonHoBas ¢yHkuusa peiitpona. TeH3opHBIH
Xapaktep sAaepHbIX cuil. M3ortonumveckuit cnuH. O0oOweHHbId npuHOMn Ilaymu.
OOMeHnHbIM  XapakTep saepHbIX cuil. CBOMCTBA HACBHILIEHHS SAEPHBIX CHIL.
[Torenunan KOkaBbl.

PagH0aKTHBHOCTB.

PajnoakTMBHOCTE KaK CTaOMIM3MPOBAaHHBIM IpolLleCC CIIOHTAHHOIO pachajaa
sapa. 3aKOHbl PafMOaKTUBHOIO pacnaja a- pacrnan. CneKkTpsl o YacTHL. DJIEMEHTBI
Teopuu o-pacnana. TyHHenbHbIH 3 dexT. Onpenenenne pazmepos saep Mo JaHHBIM
a-pacrnazia. 3aBUCUMOCTb [IEPHOJA o~ PacNaja OT IHEPriy o-YacTHII.

B-pacnman. Bumel  B-pacmama.  DHepretdueckue  CIEKTPbl  3JIEKTPOHOB.
OKCNEepPUMEHTANIbHOE [JOKa3aTeNbCTBO CYIECTBOBAHHS HEUTPUHO. DIIEMEHTHI TEOPUU
B-pacnapa. [Tonstue o cnabeix B3aumoneiicTBusx. Pa3peleHHble U 3anpelleHHbIe B-
nepexonbl. He coxpanenue qetHoctu B B-pacnaze. [IpobneMa Maccsl HEUTPHHO.

y-M3JIy4eHHE saep. DNEKTPHUECKHUE U MarHuTHble nepexosl. [IpaBuio ot6opa mno
MOMEHTY M 4YETHOCTh MJs y-nepexoloB. SpepHas wu3oMeTpus. BHyTpeHH:s
kouBepcusa. Dpdekt Mecbayspa M ero HUCnojb30BaHHE B (U3MKE MU TEXHHUKE.
IIpakTueckoe NMpUMeHeHHe PaIMOaKTUBHOCTH.

SnepHble peakuuH.

JKCIepUMEHTalIbHblE METOIbl SAepHbIX peaknuil. CeueHus: peaklUuld. 3aKOHBI
COXpaHEeHMsI. DHEpPrus M MOpPOru peakuuil. MexaHusMm sinepHbIX peakuuid. Monenb
cocTaBHOro siapa. Pe3oHaHcHbie snepHble peakuuud. @opmyna bpelita-Bunrepa.
IIpsimble spepHble peakuuu. OcOOEHHOCTH peakuui MoJ BO3JAEHCTBHEM y-KBAaHTOB,
3JIEKTPOHOB, HEHPOHOB U MHOT03apsiIHbIX HOHOB. TpaHCypaHOBbIE 3JIEMEHTBHI.

Jenenne n cuHTE3 AAEP.

OcHOBHBIE 3KCHEpPUMEHTAIbHbIE JaHHblE O JAENEeHUU. DJIEeMEeHTapHas Teopus
aenenusd. Ilapametp nenenus. CrioHTaHHOe AeneHue. [leneHne W30TONOB ypaHa Moj
neiicteueM HelpoHoB. llenHas peakuus. KoadduuueHnt pasmuoxeHus. SnepHsie
peakTopel. SlnepHas D3HepreTHKa- COBPEMEHHOE COCTOSSHHE U MEPCIIEKTHBBI.
[TpoGnemsl, cBs3aHHbIE ¢ MepepabOTKON M 3aXOPOHEHHEM paJMOaKTHBHBIX OTXOIOB
sanepHoro nukina. PannoakTuBHbBIE aBapUU U UX MTOCIEACTBUSI.

Ob1wue cBoiicTBa HabMIOaeMBIX 3IEMEHTAPHBIX YaCTHII.

KBaHTOBbIE YHCIIA 2JIEMEHTAPHBIX YacTHL. Macca nokosl, JIeKTPUUECKHH 3aps,
CMUH U MarHUTHBIA TUMOJBHBI MOMEHT, TUNl CTATUCTHKH, U30CMHH, OApUOHHOE H
JIENTOHHBIE YHWCId, CTPAaHHOCTh, YECTHOCTh, OYapoBaHME, TMpenecTb, JIemnToHsI,
aZpoHbl, KanuOpoBouHble Oo030HBL. YacTHuel W aHTUYacTULBL. MexaHU3M
B3aUMOJeNCTBUS B MuUpe vacTul. Juarpammbl @eiHMaHa. 3aKOHBI COXpaHEHHS,
peryaupylolue npeppamenne gactuil. Kiaccupukauus B3anMoIeHCTBHS.

JIeKTPOMarHATHbIE B3aHMO/JeiCTBHA.

OneMeHTbl ~ KBAaHTOBOW  3nekTpoAuMHaMuKd.  (OCHOBHBIE  KBaHTOBO -
3JIEKTPOJAMHAMUYECKHE MPOLECCH] U NIPOLIECCHI C Y4aCTHEM aJIpOHOB.

CunbHble B3aMMOAEHCTBHUS ¥ CTPYKTYpa aipOHOB.

KBapky ¥ TIUIIOOHBI, MX OCHOBHBIE XapakTepHCTUKH. [IposiBneHHe KBapk-

[IIOOHHOH CTPYKTYpBl aJpOHOB B Ipolieccax IyO0OKOro Heyrnpyroro paccesHus
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nentoHoB. KBapkoBas CTpykTypa Me30HOB U OapuoHOB. I[BeT. AcuMmmnroTuueckas
cBoboza 1 koH¢aliMeHT. OCHOBHEIE MPOIECCH] C YHaCTHEM aJpPOHOB.

Caabble B3aumMoaecTBHS.

YHuBepcanpHOCTE ci1aboro B3auMoAelcTBUs. [IpoMeKyTOUHBIE BEKTOpPHBIE
6o3oHnbl. [loHsitue o monenu BaitHOepra-Canama. OCHOBHBIE THIBI MpeBpalliCeHHH
3JIEMEHTAPHBIX YaCTHLI, BbI3BAHHBIX CJ1a0bIM B3aUMOACIHCTBHEM.

JKCnepHMeHTA/IbHbIe MeTOoAbl B siaepHoii ¢u3nke U (HU3NKe BBICOKHX
JHEepruH.

[ToHsiTHE ©O CBOEBPEMEHHBIX MeETOAAX IIOJIyYEHHUs IIyYKOB YaCTHL BBICOKOM
OHEpPruu. Y CKOPUTENU CO CTAllUOHApHOM MUILIEeHbIO. BeTpeuHble myuku. Jerektopuu
yacTull: cyeTyuku [ eitrepa-Mrosnnepa, HOHU3AIMOHHBIE KaMephl, YePEHKOBCKHUE U
CIIUHTWUIALLMOHHBIE  CYETYMKHU, KaMepa BuibcoHa, my3bIlppKoBasi Kamepa,
(hOTOIMYIBCHUH, MTOTYTTPOBOAHUKOBBIE CUETHUKH.

4 Kpurtepum oueHHBAaHHS OTBETOB NMOCTYNAIOMIHX

Pe3yneTraThl  BCTYNWUTENBHOIO  HWCIBITAHWS  OMPENENSIOTCS OLIEHKaMHU 10
natubamapHoi wkane (ot 2 g0 5 OamioB). MuUHHMMalbHOE KOJIMYECTBO OasioB,
MOATBep K Jatollee YCIellHOe MPOX0XkAeHUEe BCTYNUTENBHOTO HCTbITaHud — 3 Oajuia
(YOOBJIETBOPUTEIBHO).

OueHka «OTIUYHO» — 5 | SICHBIM, TOUYHBIM, YBEPEHHBIM W HCYEPIBIBAIOILUH
0amioB OTBET Ha BCE BOMPOCHI 3K3aMEHALMOHHOro Ouera.
[nyGokoe 3HaHWe Bcero Marepuana. CBobonHoe
BJIaJIEHUE MOHATUHHBIM annapaToM, Hay4HBIM SI3bIKOM
W TepmuHonorued. Jlornueckm mpaBUIBHOE H
yOeIMTeNIbHOE U3JI0KEHHE OTBETA.

OueHka «xopoio» — 4 | SIcHBI W yBEpEeHHBIH OTBET Ha BCE BOIMPOCHI OHieTa.
Oanna 3HaHHe KIIOYEBBIX IIPoOJIeM U OCHOBHOTO COACPXaHuUs
MaTtepuaja. YMEHHe OIepUpoBaTh MOHATHIMH IO
cBoelt TemaTuke. B 1eloM JIOrH4eckH KOppeKTHOE, HO
He Bcerjla TOYHOE W apryMEHTHPOBAHHOE H3JI0XKEHHE

OTBETA.
Ouenka OTrBeT Ha Bce BONpockl Ounera, TpedyrOLWUH
«yIOBJIETBOPUTENBHO» — | CYLIECTBEHHBIX JOoNoJHeHUH. HenocrtaTouno joruuxHoe
3 6anna 7 apryMeHTHPOBaHHOE U3JIOKEHHE OTBeTA.

(DparMeHTaprle, IMMOBEPXHOCTHBIE 3HAaHUA MaTepHuala.
3anyﬂHeHHﬂ C HCITOJIB30BAHUEM TMMOHATUHHOIO
arrnapara 1 TEpMHHOJIOT'HH.

Onenka OTtcyTcTBHE OTBETa Ha BONPOCH! OUIIETa; OTBET TOJBKO
«HEYNOBJIETBOPUTENIBHO» | HA OJMH M3 BOMNPOCOB; IIONBITKA OTBETA Ha BCE
— 2 6anna BONPOCHl ©0€3 pacKpBITHS OCHOBHOIO COJEPXAHMUSA;

[IOAMEHAa OTBETa Ha BOIPOCH 3K3aMEHAUUOHHOTO
Ouiera OTBETOM Ha CcMexHble Bonpockl. [IlonHoe
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He3HaHWe JIMOO OTPBIBOYHOE TIpEICTaBI€HHE O
matepuaine. HeymeHue omnepupoBaTh MOHATHUSIMH IO
cBoell TemaTuke. HeymeHHe JTOrMYECKU OIPEAEIECHHO
Y MOCJIe0BaTEIbHO H31araTh OTBET.
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