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MMPOI'PAMMA
BCTYIHTEILHOTO UCIIBITAHKS B aCIIMPAHTYPY MO HAYYHBIM CIIELUATBHOCTAM:

1.3.6 — Ontuka
1.3.8 — ®u3uKa KOHJACHCHPOBAHHOI'O COCTOSHHUSA

1. MIPOUHEAYPA NPOBEJAEHUSA SK3AMEHA

DK3aMeH MPOBOIUTCS B O4YHOM dopmare.

dopma 1poBeeHUs dK3aMeHa — IHCHMEHHO (OTBETHI Ha BOMPOCH! BBIOPAHHOTO
IpeTeHAeHTOM Ousera).

KoauuecTBo BompocoB B Ouiere ompenensercs llporpaMmoi BCTYIMUTETBHBIX
FICTIBITAHMIT [I0 COOTBETCTBYIONIEH HAYUHOI CIIEHalbHOCTH M PABHO 3.

Bpems 115 MOATOTOBKY [TMCBMEHHBIX OTBETOB Ha BOMPOCH! — He MeHee 60 MHHYT.
MakcumanbHoe BpeMs Juis moArotoBkd 180 MuHYT (TOYHOE Bpems YKa3bIBacTCA
3K3aMEHAIMOHHON KOMHCCHET).

[lepen HagaloM 5K3aMeHa BMeCTe C OWJIETOM BCE MNPETEHICHTBI MOJY4aioT
KapTOuKH ¢ yKazaHnueM ID rmocTynaroiero.

OTBETHl Ha BOIPOCH a0UTYpHEHTHl O(GOPMIISIOT HA DK3aMEHAIMOHHBIX JHCTAX €
yKazaHueM Ha HHUX HHAMBHyansHoro koja (ID mocrymaromero), Oes ykazaHus
davummun Mmenn OtyecTsa.

[lo WCTEUYEeHHMHM BpeMeHH, O0003HAYEHHOIO 9SK3aMEHALMOHHOW KOMHCCHEH Ha
TMIOATOTOBKY OTBETOB, MPETEHIEHTHI CHAIOT JK3aMEHAI[MOHHBIC JIMCTBI HA IPOBEPKY.
Kaptouku ID XpaHATCs y IPETEHACHTOB 0 00BSABICHUS PE3YIHTATOB dK3aMeHa. UIeHbI
KOMHCCHH O3BYYHBAIOT JIaTy M BPeMs OIJIAIICHUS PE3yIbTaTOB.

[Ipu ornaiieHuy pe3yIbTaToB IPOBEPKH MUCHBMEHHBIX OTBETOB YJICHBI KOMHUCCHH
Ha3pBAOT D MOCTYNAOIIEro U ero pe3y’asTaT B Oamnax. HassaHHBIH M0CTynaonmii
NPEeAbABIACT KapTOUYKy C COOTBETCTBYIOMMM ID MOCTYNaroMmIero M Ha3bIBAaCT CBOIO
damumuio Mvst OTuecTBo /Ul BHeCeHH HHOOPMAIMU B IIPOTOKOJI SK3aMEHa.

B ciydae Hecoryacus MOCTYIAIOLUIEr0 C BHICTAaBJICHHBIMH Oaniamy OH BIIPaBe
MmpoiiTi cobeceloBaHue € 3K3aMEHAIMOHHON Komuccueil. BOnpockl, BEIHOCHMbIE Ha
cobecenoBanie, JOKHEI OBITH B paMKax MPOrpaMMBl BCTYIHTEILHBIX HCIBITAHUIL.
KonuuecTBo BONPOCOB Ha cobece10BaHIM — HE Ooliee Tpex.

Bonpocsr cobece10BaHUs OTPAXKAIOTCS B TIPOTOKOJIE SK3aMEHA.

Baibl 32 OTBETHl HA JIONOJHUTEIBHBIC BONPOCH COOECENOBAHUS OTPAKAIOTCS B
IIPOTOKOJIE DK3aMeHa H CyMMHPYIOTCs ¢ GaiaMu 3a IMHCbMEHHBIC OTBEThI HA BOTIPOCHL.
[Ipu 5TOM CyMMapHBbIi Gasut 3a obuenpodeccHoHaIbHbIE KOMIIETCHIMH (CymMa Oanon
3a OTBETHl INPETEHIEHTa HA BOMPOCH! 10 OMIETY M OTBETHl HA JIONOJHUTEIBHBIC
BONPOCKI) HE TOJDKHO NpeBbImaTh 100 daios.



JloOaBnenne OaulOB 3a KaKI0€ HWHIMBHIYATbHOE JIOCTHKEHHE TIPOBOAMTCS
TOJIBKO TIPH MPEIOCTABICHHHY KOMHCCHH ITOATBEPIKAAIOIINX JTOKYMEHTOB.

Ceenenuss 00 HWHIUBUAYAIBHBIX JOCTIDKEHHMAX M MOATBEpPKAAIOIIHE HX
JIOKYMEHTBI JODKHBI OBITH IIPENOCTAaBJICHBI KOMHCCHH BO BpeMsA TPOBE/ICHMUS
BCTYIINTEJIBHOTO  WCIBITAHHS [0  CHelHaipHOH  amcumruinde.  CBeaeHus,
Tpe0CTaBIeHHBIE I03/JHEE OTOBOPEHHOTO CPOKA, HE YUUTBIBAIOTCA.

Bajanel 3a WHAMBHUAYAJIBHBIE [JOCTW)KEHUSA 3aCYMTHIBAIOTCS IMPU  YCIOBHM HMX
COOTBETCTBHS HAYYHOM CHEIMATbHOCTH IPOrpaMMBl aCHUPAHTYPbl Ha KOTOPYHO
M0CTyMaeT aOUTYpPHEHT.

Bamibl 3a HHAMBHAYalbHbIE TOCTIKEHMS 3alOJHAKOTCS KOMHCCHEH B JIHMCTE
WHAMBUIyaIBHBIX TOCTHKEHUH U BHOCATCS B IPOTOKOJ dK3aMeHa.

HpOTOKOIIBI BCTYIIHUTEIBHBIX 3K3aMCHOB, 3K3aMEHAIIMOHHEBIE JIMCTHI U JIMCTHI yUCTa
UHIUBHIYAJIbHBIX JOCTHIKEHU epeaarnTcs B LCHTPAJIBHYIO IIPUEMHYK) KOMMCCHUIO
]I BBOJ1a OLICHOK B CHUCTEMY yHI/IBepPIC B JI€Hb OTJIAIICHUA PE3yJIETaTOB 3K3aMCHA.

ITocie BBOaa OanioB IIPOTOKOJIBI, 3K3aMEHAllMOHHBIC JIMCTLI M JIUCTBI y4d€Ta
UHIUBHUAYAJIBHBIX ,HOCTI/I}KﬁHHﬁ repenaroTca B OTACI aCHHPAHTYPLI H XpaHATCA B
JIMYHOM JIeJI€ ITOCTYIaromero.

2. COIEP) KAHUE NPOI'PAMMDbI:
Ha 5K3aMeH BBIHOCATCS BCE pas3lelbl oduieil Qu3uku, TNpelyCMOTPEHHBIC
00pa3oBaTebHBIMH  TIPOrpaMMaMu  (DM3MYECKMX  CNCLMATBHOCTCH, — COJCpIKAHHC
IIPOrPaMMbl OJIMHAKOBOE [Isl BCEX HAy4HBIX CTCLHATBHOCTEH.

MexaHHuKa.

Atansl passutus. OGbeKTH HecaenoBanmsl. Knnemaruka MaTepiaibHOi TOUKH.

Kunemaruka BpallaTejIbHOro JIBHIKCHHA. I[BI/DKCHI/IC TE€JI OTHOCHUTEJILHO JIBHIKYIIUXCH
IIPOU3BOJIBHO CUCTEM OTCUCTA.

MHepuuaibHble cucTeM oTcdera. IToHATHA CHITbI M Macchl. 3akoHb! HploToHa. [ paHu1b!
PUMEHUMOCTH.

Heunnepiuanbaeie cucteMsl oTcyeTa. Cultbl HHEpUn. Ipumepsl.

Wnterpansl aBwkenns. Kunernmueckas sHeprus. PaGora. lloTeHUMalbHas SHCPIHSL.
3akoH coxpanenusi SHeprud. CBs3b ¢ OXHOPOAHOCTBIO BPEMEHM B HMHEPIHATBHBIX
cHCTEMaX OTCYETA.

Mmynse Tena. 3aKoH COXpaHeHHs umiyiibea. CBs3b ¢ OJHOPOIHOCTBIO MPOCTPAHCTBA
B MHEPIMATBHBIX CHCTEMaX 0TCYeTa. JIBHIKEHHE Tell C IePeMEeHHOI Maccok.

MoMeHT MMIyJbCa. 3aKOH COXpaHeHHs ummnylbca. CBi3b € M30TPONHOCTEHIO
IIPOCTPAHCTBA B HHEPIHMAIBHEIX CHCTEMAX OTCYETa.



Mexanuka TBepaoro tena. ITmockoe ABHKEHHME TBEPAOro Teja. BpamieHHe BOKDYT
HEMOABIKHOH ocH. MoMeHT uHepuuu. [loHATHE 0 TeH3ope uHepuuH. KuHeTnueckas
SHEPrHs TBEPAOro TeJa.

Bpaienne TBEpJAOro Telaa ¢ 3aKperuieHHoil Toukod. ['mpockombl. I'mpockommuueckue
CHJIBL

3aKOH BCEMHPHOrO TArOTEHMs. ['paBUTalMOHHOE moje. [IpHHIMN 5KBHBATEHTHOCTH.
KocMuueckue CKOpOCTH.

[apmoHHYeckHe KoneOaHWs. YpaBHEHHE TapMOHMYECKHX Konedanui. ClokeHue
xonedannii, 6uenus. Cl0KeHHE B3aUMHO NEPIEHINKYISPHBIX KOJIeOaHU .

3atyxaromue KojeOaHus. IlapameTpel 3aTyXarommX — KojedaHHil: JCKPEMEHT,
106poTHOCTE. ABTOKOJeOaHMs. BemHyxkaenusie KonebaHus. SIBIeHHE pE30OHAHCA.
[TapameTpHueCKHil pe30HAHC.

Bonssl B cpee. Buabl BosH. BoiHOBOE ypaBHEHHE.

CrienpiaTbHas Teopusi oTHocuTeabHOCTH. IIpeoOpaszoBanus Jlopenua. Creactust M3
npeo6paszosannii JlopeHua. [IpeoGpa3oBaHue U CIOKEHUE CKOPOCTEi. PelsTHBUCTCKUE
BBID@KEHMS Ul HUMIylabca M dHeprud. IIpeoOpaszoBaHusi HUMIyTbca M SHEPIHH.
B3anMoCBs3b MAacChl U HEPrUd. YacTHLbl ¢ HYJIEBOM MacCoi MOKOS.

[uapoanHamuka. Jlunun Toka. HepaspblBHOCTh CTpyH. YpasHenue beprysmu. Cuilbl
BHYTpeHHero TpeHus. YpasueHus Happe-CTokca. JlamuHapHoe u TypOyIeHTHOE
teueHus. Tedenue KuIKOCTA B KpyTroi Tpyoe.

Jlunamuka Jgeopmupyemoro ympyroro teepjioro Teaa. Casur. Kpyuenue. Tensop
Hanpsskennit. Moayis FOmnra, kosduuument ITyaccoHa, MOAyib ciBura. DHEprus
n1e(OpMUPOBAHHOTO TBEPIOIO TEJA.

TepmoauHAMHKA U CTATHCTHYECKAsT PU3HKA.

Temmeparypa. Illkaasl Temmepatyp, MeToAbl H3MepeHus. COCTOSHHE CHCTCMEL
TepMoMHAMUYECKHE [1apaMeTphl. YpaBHEHHE COCTOSHHS. YPaBHEHHE MeneneeBa-
Knaitnepona. TepMoanHaMuUuecKHe MPOLECCHl, PAaBHOBECHBIE K HEPABHOBECHBIC
nporecchl. M30X0pHBIH, H300apHBIi U H30TEPMUYECKUH IPOLIECCHI.

Buytpennsis sHeprusi. Makpockormdeckas pabora. Konnuecrso Teruia. Ilepsoe Hauano
TepMOJAMHAMUKH. TerI0eMKOCTb. BHYTpEHHsIsI SHEPTHA U TEIIOEMKOCTE M/I€albHOTO
raza. ®opmyia P. Maiiepa.

Anvabatudeckuii  nporecc. Ypasuenue Ilyaccona. CkopocTh 3Byka B Tasax.
[Tosurponuueckuii mporecce. PaboTta uaeaibHOTro rasa Inpu pasjimaHbIX MPOLECeax.

DopMYTHPOBKH OCHOBHOTO TI0CTYJIaTa BTOPOr0 Havajla TepMoanHamMuku. Obpatnmbie u
HeoGpatumsie mporneccsl. Lukn Kapno, Teopemsl KapHo.

HepasenctBo Kiaysuyca. DHTponust Npu oOpaTMMBIX H HEOOPATHMBIX MpoLECCax.
3aK0H BO3pACTaHUsA YHTPOIIHH.

TepMmoauHaMuyecKiHe MOTEHIMAIB. MeTon TepMOIMHAMMUYECKUX — MOTCHIHAJIOB.
CBOGOLHAS PHEPTHS, SHTAIBINSA, TEPMOANHAMHUYECKHIT ToTeRnuan I nooea.



Jlapienne rasa. MoJeKyIApHO-KMHETHYECKHIT CMBICI TEMIEparypsl. PaBHOMEpHOE
pacrpe/e/eH e SHePIuH MO CTENEHAM CBOOOIBI CHCTEMBL.

Bpoynosckoe asmkenue. opmyna DiHwTelHa. TenIoeMKOCTh MACANBHOTO Tas3a.
TermnoeMKOCTh TBEPAOIO Tea.

BeejeHiHe B TEOPHMIO BEPOATHOCTEH. BepoATHOCTh, (QYHKUHS pPacnpeIe/cHus,
MJIOTHOCTH BEpOATHOCTU. OnpeieIeHHe CPEIHETO.

Pacnpenenenue MakcBemna. Pacrnpenenenue 1o MOIYJIO CKOPOCTH, KOMIIOHCHTaM
ckopocT U dHepruu. CpemHss, CpeIHEKBaJpaTHYHas W HaNBEPOATHEHIIAs CKOPOCTH
MOJIEKYJI ra3a. DKCIepUMEHTAIbHAs IPOBEpKa pacipeencHis Makcsesia.

Bapomerpuueckast (opmyna. Pacnpenenenue boabnmana. Oneitel  Ileppena 1o
OIpe/Ie/IEHUIO UrcIa ABOrasipo. JHTPONUS U BEPOATHOCT.

Cratuctuku  Bonbrvana, ®@epmu-Iupaka u  bose-Diimmreiina. Cucremer ¢
MEpPEMEHHBIM ~ YHUCIOM  YacTHIl, XUMHYECKMil  MOTCHIHAL. Tperbe  Hayasuo
TepmonHaMuki (Teopema Hepucera).

Vpasuenne Bau-znep-Baannca. M3oTepMbl rasa Ban-nep-Baansca u peanpHOro rasa.
Kputnyeckoe cocTosinue. BHYTpEHHssL 3HEPrusa peajlbHOroO rasa. Ddbdexr xoyns-
TomcoHna.

®a3pl 1 (azoBele nepexoxpl. PasHoBecue da3. YpaBHeHHE Knaitnepona-Knaysuyca.
Temmota nepexoza. [Tpumepst Gpa3oBbiX nepexonos. TpoiHbIE TOUKH. MetacTabuiabHbIE
coctostHus. Pa3oBhIC EPEX0/Ibl BTOPOro poja.

[ToBepxHOCTHOE HaTsuKeHHE. [ToBepXHOCTHAs CBOOOAHAS SHEPIHA. KpaeBbie yIJIBL
CmaumBapue W Hecmayupanue. @opmyna Jlammaca. KanuimmspHble — ABICHUSL
KanuaispHo-rpaBUTAlIMOHHBIC BOJIHBL.

Uncao CTOJKHOBEHHI, CEUeHHe W CPEeiHss IJIMHAa CBOOOIHOIO npoGera. fBieHusa
nepenoca: auddysus, TEmIONPOBOAHOCTD, BA3KOEC TPEHHUE. 3akon Puxa. 3akoH Dypre.
MonekyJIsSpHO-KHHeTHIeCKas TeOpHs ABJICHUI MIepeHoca B rasax.

BJ'IEKTpl/l‘I €CTBO H MArHeTH3M.

DneKTpuuecKne 3apsaibl, HX cBodctsa. Hocuremu 3apsios. 3aKOH COXpaHEHHs
snexTpuueckoro 3apsa. 3akon Kynmona. HarpspkeHHOCTh 3JICKTPHYECKOrO  TOJI.
[TpuHLKIT CYTIEPIIO3UITHH.

Teopema ["aycca 171 DJIEKTPUYSCKOTO MOJIA B BaKyyMe. IIpumenenue TeopeMsl [aycca
U pacueTa deKkTprueckux noseil. Teopema I'aycca B nubdepeHnnanbHoi GopMe.

[loTeHIMANBHOCTh DIEKTpOCTaTHUecKoro mojsi. lloTeHruanbHas SHEprust 3apsina u
[IOTEHI[HAI 3JIeKTpocTarideckoro Inojsd. CBs3b MOTEHLMAla C HANPsHKEHHOCTBIO.
VenoBne ToTeHIMaibHOCTH B auddepenuuansaoii  dopme. JluddepeninanbHbie
yPaBHEHUS 3IEKTPOCTATHICCKOTO MOJIsL. DICKTPHICCKUH JHUIIO0Ib. JIu110J16 BO BHEILHEM
SNIEKTPHUECKOM TI0JIE.



3aKOHOMEPHOCTH TOBEICHHS NPOBOJHUKOB B 3JIEKTPOCTATHYECKOM IMoje. SIBICHHE
3IEKTpOCTaTndeckoit nHAykuu. Cuasl, JEHCTBYIONIME HA 3apAKEHHBIC MPOBOIHUKU.
DIEKTPOEMKOCTh YeIHHEHHOr0 MpoBoAHHKA. KoHIeHcaToOpEI.

OcHoBHas 3a1a4a 3TeKTPOCTaTUKU. TeopeMa eIMHCTBEHHOCTH. MeTo/1 n300pakeHHi.

MHKpOCKOIIHYECKoe ¥ Makpockomuyeckoe moue. [londgpusanms IHM3I€KTPHKOB.
CTopoHHHME U CBSI3aHHBIE 3apsAbl. BEKTOP 3JIEKTPHYECKOI HHIYKIIHH, MOISPH3YEMOCTH.
Teopema laycca u muddepeHIManbHble ypaBHEHHs 3IEKTPOCTATHYECKOrO IO B
nU3IeKTpUKax. [ paHUYHBIE yCIOBUSA HA TPAHUIE AHDJIEKTPHKOB.

DHeprus. DIEKTPOCTATUYECKOE T10JIE.

Cusa TOKa, BEKTOP IMJIOTHOCTH TOKA. YpaBHEHHE HENpPephIBHOCTH. 3akoH Oma. 3aKoH
Jlxoyns-Jlenna. Daektponsikynias cuia. Ilpasuna Kupxroda. DiaektpoHHas Teopust
MPOBOAUMOCTH MeTa/loB. TOK B BakyyMe.

MarHuTHOe B3auMojeiicTBre, MarHutHoe moie. 3akoH Awmmepa. Cuia Jlopenia.
MarHuTHOe MoJI€ JABHKYLIEHCS 3apshkeHHOW yactuubl. 3akoH buo-Capapa-Jlamiaca.
[1oTOK M AMBEpPreHIMs BEKTOpa MATrHUTHON MHAYKUMH. [IMpKyJIAIMs U poTOp BeKTOpa
MArHHTHOH HMHAYKIMHA. BEKTOPHBIN MOTEHLMA] MarHUTHOrO mojs. OTHOCHTEIBHOCTH
MarHUTHBIX M 3JIEKTPUYECKUX B3anMo/ielicTBuil. PaboTa 1o mepemenienuio npoBoIHUKa
C TOKOM M KOHTYpa ¢ TOKOM B MarHUTHOM II0JI€.

SIBnenue snexrpoMarautHoi nHaykiuy, D1C unaykuuu. Ipasuno Jlenna.

CaMOMHIYKIHMS, WHIYKTHBHOCTB. B3amMHas HHIYKUHUA. 3aKOH ODJIEKTPOMAarHUTHOH
uHAyKIuM B auddepeHiuanbHoil  Gopme. DHeprus MarHuTHOrO nojs. Cuibl B
MarHHUTHOM IIOJI€.

BeKkTop HaMarHM4eHHOCTH. MarHeTHKH, MOIEKYIApHble TOKH. CBS3b MOJCKYJISPHBIX
TOKOB C BEKTOPOM HAMArHMYECHHOCTH. HanpsykeHHOCTh MarHMTHOIO MOJist. Y PaBHEHHS!
M FPaHMYHBIC YCIOBHSI MATHUTHOTO MO/ B BElECTBE. [IpHpo1a MOTEKYIISAPHBIX TOKOB.

AtoM B MaruuTHOM mone. Teopema Jlapmopa. JlMaMarHETHKH B MAarHHTHOM TI0JIC.
[TapaMarHeTHKH B MarHUTHOM I10J1€. DHEPIUsl MArHUTHOTO IMOJIS B MArHETHKAX.

[ToTeHIHMAMBl DIIEKTPOMArHuTHOTO Tosisl. Tok cMmemenua. YpasHenus Makcseiia.
Bextop Ymoga-lloiiTiHra. 371€KTpOMAarHiTHEIC BOTHBI.

Kgasucrarmonapusie Tokd. KoneGaTelbHbli KOHTYp, ypaBHEHHE KoIeOAaTeIbHOIO
KoHTypa. Kosne6Gaunus B ueansHoM KoHType. CBOOOIHBIE 3aTyXalolue KOIeOaHH .

BeinyskieHHbIe KojieGanus. Pezonanc. Pacuer neneil mepemennoro toka. MOMHOCTE
Ierei mepeMeHHOro ToKa.

Onrtuka
OCHOBHBIE 3aKOHBI pacrpoctpaHeHus ceta. [Ipunumn I'olirenca. DiaekrpoMarHUTHAS
Teopust ceTa. [lockue BOIHBI. DHEPrus CBETOBOI BOJIHBI.

Ocnosel potomerpun. Cuila cBeTa, CBETOBOH IOTOK, OCBEIIEHHOCTh, SAPKOCT. 3aKoH
JlamGepta. PoToMETpHYECKHE TPHOOPEIL.

CxopocTs cBeta. ['pymmosas 1 Ga3oBas CKOpOCTH. FI3MepeHHe CKOpOCTH CBETa.



®opmynsl Openend.
Vroin Bproctepa. [loiHoe BHYTpeHHEE OTPAXKEHHE.

[Ipunmun ®epma. LlenTpupoBanHas ontuyeckas cucteMa. Iloctpoenue nzobpaskeHuii.
IlorpemHocTu onTHYeCKUX MPUOOPOB.

KorepeHTHele BONIHBL. BpeMmMeHHas M TNPOCTPaHCTBEHHAs KOrepeHTHOCTh. CTerneHsb
KOT'€pEHTHOCTH.

KoppensnonHbie ¥ aBTOKOPpENAHOHHbIe (QyHKUMH. CBS3b JIUTENBHOCTH IIyra H
WupuHbl  crektpa. Mutepgpepomerpsl. Dtamon @abpu-llepo. Hurepdepomerps
Kamena u Maxa-1lenepa.

Judpaxuns csera. 3oHHBIH Meron @Ppenens. [udpaxius Ha Imend, Kpae sKpaHa,
kpyriom otBepctun. Crupans Kophio. udpakuus @penens u dpaynrodepa.
I'eomeTpoonTuieckoe npudmmxkenue. Murerpan @penens-Kupxroda.

HubdpakuuonHsie pewerky. Tunsl pemerok. CrieKTpanabHbie TPHOOPEI.

Paspewaromast cuna crexrpaibibiX npubopos. Kpurepuit Panes. ITpunnunsl ¢ypbe-
onTuku. Pasnoxenue mo niockuM BoiaHaM. Teopus A60e hopMupoBaHisi H300paxeHus
B Mukpockorne. [Ipunuuns! ronorpaguu. OCHOBHBIE THUITBI FOJIOIPAMM.

DIIeMEHTBl DJIEKTPOHHOM Teopuu BemlecTBa. JlUCTepcHss M IOMJIONICHHE CBETA.
KoMmriekcHass —Qua/IeKTpUYecKkas MNPOHHIEAEMOCTh. JIMCTepcus  IHAJICKTPHUYCCKOM
nponuuaemoctu. Ilornomenue ceeta. 3akon byrepa.

[Tonsipusanus cBeta. ECTECTBEHHBINH U MOAsApU30BaHHBIN cBeT. JIMHeiHas, Kpyrosas u
SJUITUITHYECKAs MoJIsipu3anus. J[BoitHoe jiyuenpesioMmineHue B KpUcTasliax.

IlpoctpancrBenHast  jaucnepcusi.  DIeKTpPOMarHWTHBIE  BOJHBI B cpene ¢
POCTPaHCTBEHHOI jucniepeueit. Hapyienue nmonepeyHocT BoJIHBL PacnpocTtpaneHue
BOJIH B aHU30TPOIHBIX cpejaax. Ypapuenue ®penens. Ontudeckas MHIMKATpUCA U
JIy4€BOH DJUIMIICOU.

OaHOOCHBIE M ABYXOCHBIE KpucCTamabl. [Toisipusanuonnsie npubopsl. EcTecTBeHHas
ONTHYECKas aKTUBHOCTL M d¢dexkr DPapaned. [IBoitHoe mydenperoMiIeHHe B
anextpuyeckoM noiie. I dektrl [lokkensca u Keppa.

dotonnekrpuueckuil  3dpdexr. 3akoHsl ¢orodrdpdexra. YpasHenue DitHIITEHHA.
['urore3a CBETOBBIX KBAHTOB. 3aBUCHUMOCTL CHJBI (POTOTOKA OT JUTMHBI CBETOBOIA
BOJIHbL. BHyTpeHHUii (oToapdext. DOTOR1EMEHTH M UX IPUMEHEHUS.

3axon Kupxroga. AOcomoTHO uyepHoe Teno. M3znyuenue HedepHbIX Tel. 3aKOH
Credana-bonbumana. 3akon cmemenus Buna. @opmyna usnydenus [Tnanka.

Jlvneiuatele cnekTpbl. CrekTpaibHble 3aKOHOMepHOCTH. Mojenn aroma TomcoHa u
Pesepopna. lloctynater bopa. Atom Bopopoga. PesonancHoe wuziyuenue. BreiBoj
dopmyasl [lnanka no Ditnwreliny. Bo3Oy:xaenue cBeyenus HarpeBanneM. IlomocaTeie
CIIEKTPBI MOJIEKYJI B BUAMMOI U yIbTpadHOIETOBOM 001aCTAX CIIEKTpa.

Ontuka aBwKymuxcs uctouHukoB. Dddext Homnepa. Dddext Bapuiopa-Uepenkona.



Muxkpodusuka

KopnyckynsipHo-BOJIHOBOH gyanusMm. M3nydyenne abco0oTHO 4EPHOTO Tela.
dororddekt: knaccudyeckas U GoToHHas Teopust. M3ayueHue HenpepbIBHOIO
PEHTTEHOBCKOTO crieKTpa 31ekTpoHamu. Dddext KomnTona.
KopnyckyJisipHO-BoIHOBO# Ayamm3m. CooTHommenue ae bpoitns. Qudpakims
9JIEKTPOHOB U HeHTPOoHOB. [IpuHnun HeonpeaeneHHocty I eiizendepra.
Mozens atoma Tomrnicona. Oneitel Pesepdopaa. @opmyna Pezepdopaa.
[InanerapHast MOJEIIb aTOMA.

3aKOHOMEPHOCTH ONTUYECKUX CIIEKTPOB aTOMOB (KOMOMHALMOHHBINA IpUHIMI PuTia),
dbopmynel cepuit. Dxenepument ®panka u ['epua. Iloctynarer bopa, GopoBckwuii
paauyc, SHeprus aroma Bojopoja. Chnekrp aroma BojgopoJa 1o bopy, riaBHoe
KBaHTOBOE uucio. Hexgocratku Teopun bopa.

[TocTynaThl KBAHTOBOH MeXaHUKH. BoaHOBas QyHKIMA, €€ MHTEPIpPETALUs i CBONCTBA.
Vpasuenue [llpenunrepa. JIBmxkeHue cBOOOIHBIX YaCTHIL.

Cranuonapuoe ypaBuenue Illpemunrepa. PemeHne nms OecKoHEYHO TiIyOOKOM
MOTEHLHANBHOI MBI, bapbep M siMa KoHeuHOH rIiayOuHbl. TyHHEIBHBIH 5(dEKT.
JIucKpeTHble YPOBHH DHEPIHH.

Jluneiinplii  rapMoHuueckuit ocumwanATop. CoOCTBEHHBIE SHEPrMM M BOJTHOBBIC
GyHkMM. DHeprust HyJIeBBIX KoieOaHui. DKCIEPUMEHTBI M0 H3MEPEHHIO HYICBBIX
KOJIeOaHUii OCHUIUISITOPA.

OpOurtanpHelii yrnoBoit mMomenT. Omneparop, COOCTBEHHBIC 3HAUCHMs, NPOEKUHMH U
BOJIHOBbIE QYHKIIMH OPOUTAILHOIO MOMEHTA.

AToM BOIOpOJAa B KBaHTOBOW MexaHuke. Pemenue ypasnenus lllpeaunrepa s
KyJIOHOBCKOTO IMOTEHI[Maa. YCIOBME KBAaHTOBaHHUA dSHEpruu. Bonnosbie QyHKIMH U
(dopMel OpOUTANIEH.

OpOuTaibHBIl MEXaHHYECKUH M MAarHMTHBIA MOMEHT SI€KTpoHa. MarHetoH bopa.
Oneitel IlItepna u I'epnaxa. CrmH smextpoHa. COOCTBEHHBIH MarHUTHBIA MOMEHT
3IeKTpoHa. [ upoMarHuTHOe oTHOmeHHe. [lonHelil (MexaHMYecKuii M MarHuTHEI )
MOMEHT 3JIEKTPOHA.

CrnuH-0pOUTaTBHOE B3aUMOJEHCTBIE. DHEPIUsA CIUH-OPOUTAIBHOTO B3AUMOACHCTBUSL.
Onsit  JIomba-Pesepdopna.  Marautomexannueckue 3¢ dexrtol.  ToxnecTBeHHBIC
yacTUIBL. [IpUHITMI TOXIECTBEHHOCTH. J[Be YaCTHIEI B IOTEHIMAIILHOM sMe. [IpuHimm
[Maymu. CnoskeHUE MOMEHTOB. Pe3y/IbTHPYIOIIU MOMEHT MHOTOJIEKTPOHHOIO aroMa.
(L-S) cBs3b 1 (j-]) cBsi3b. TepMBl MHOTO2JIEKTPOHHOIO atoMa. llepuoandeckas cucrema
3JIeMeHTOB MeH1eeeBa.

OcHOBHBIE STanbl pa3BuTHA sAnepHoit ¢usuku. CpoiicTBa cTabMIBHBIX szuep. 3apsa
aTOMHOIO sijipa. B3auMHBIE TpeBpalleHus HYKJIOHOB. PasMepel aTOMHBIX siAep.
Dueprus csi3u Aapa. CriMH U MarHUTHBII MOMCHT SA€Cp.

Slnepupie  Mojenu. Puspdeckue 00OCHOBAHHMS ME30HHOH TCOPHM SIJACPHBIX CHUIL
YéTHoCTh BOTHOBOM GyHKIUK. CTPYKTypa HyKJIOHA.



3aKoH paJn0aKTUBHOTO pacnajia. CTaTUCTHYECKU XapakTep pacnazna. PaauoakTHBHbIC
ceMmeiicTBa. McKyccTBeHHAs paIloaKTHBHOCTh. BHJbl pacnaja. o- pacnal. TyHHEIbHbIH
¢ dexr. 3aBUCUMOCTH IEPHOAA O-pacmaga OT DJHEPIUM O-4acTHi. [- pacmas.
DKCTEPUMEHTAIBHOE JOKa3aTeNbCTBO CYIIECTBOBAHMS HEUTPUHO.

3aKOHOMEPHOCTH sifIepHBIX peakiuil. CedeHus U BBIXOJBI SIEPHBIX PEAKLUii. 3aKOHBI
COXpaHeHMs B SUICPHBIX peakuusxX. PasmmdyHele MexaHu3Mbl peakiuil. CoBpeMCHHBIC
npejacraBieHuss 0 (GyHIaMEHTaIbHBIX B3auMojeiicTBusAX. Mepapxus B3auMOJICHCTBHIL:
CHJIBHOE, JIEKTPOMArHUTHOE, ¢1adoe, rpaBUTAHOHHOE.

OTKpHITHE DJIEMEHTAPHBIX YacTULl. THMBl B3auMoOjelcTBus uactul. BHyTpeHHmEe
CBOMCTBa 27I€EMEHTAPHBIX YaCTHLI.

Maxkpo¢pusuka

Kpucramueckue CTpYKTYpbl TBEPABLIX TeJl, TPAHCSIMOHHAS CUMMETPUSI KPUCTAILIOB,
pemieTka bpams, sneMeHTapHas M NPUMUTHBHAA s4eiiku, suciika Burnepa-3eiirtua,
Oasmuc.

PeHTreHOBCKME W HEHTPOHHBIE METO/BI MCCIECIOBAHMA KPUCTAUIMYECKUX CTPYKTYP,
mudpaxuus  Byneda-bparra, obpartnas pemerka, OporToBCKME IUIOCKOCTH, 30HA
bpunmosna.

Tunel cBs3eli B KpUCTaUlaX: KYJIOHOBCKas (MOHHBIE KPHCTaluIbl), OOMEHHOE
B3auMojielicTBue (aTOMHBIE KPUCTA/UTBI), BaH-JI€pP-BAallbCOBCKAsA (MOJICKYJISIPHbIC
KpUCTALIBI), MeTauinyeckass (Merawisl). JlehekThl KpHCTAllIMYECKOH —PEeIIeTKN:
TOYeuHble, IMHEHHEBIC (UCIOKAIMH ), ITIOCKUE, 00BEMHBIE.

["apMoHnyecKie KoaeOaHNs OTHOMEPHOM PEIIETKH OAMHAKOBBIX aTOMOB, M PEIICTKU U3
uepeayIOIMXCS aTOMOB  JBYX COPTOB. 3aKOHBI JUCIEPCHH,  KBa3HUMIIYJIBC,
AKYCTUYECKHME M ONTHYECKHX MOJBI KojeOaHmit aromoB B Kpucrawiax. JlebaeBckoe
npubIHKeHne U aKyCTHYECKMX BeTBeH KojebaHuil TBEPIOTO Tela, TeMIeparypa
Je6as. Pemérounas TemmoéMKocTs B Mojenn Jlebad. Pemérodnas TemIonpoBOHOCT,
npoliecckl nepedpoca.

DNEKTPOHBl B MeTaliax, ajuabatmyeckoe npubmokenne. Mozens  CBOOOIHBIX
3MEKTPOHOB. PacmpesieieHne 5J1eKTPOHOB 10 SHEPTHM NPU HYJIE TEMIIEPaTyp. DHEprus
MdepMH 1 XMMIOTEHLHAT, TEMIIEPATYPA BRIPOIKIACHUS.

JIMHAMMKA 3JEKTPOHOB MPOBOAUMOCTH B METaj1axX. DJIEKTPONPOBOIHOCTH METAIIOB B
monenu  Jlpynae-Jlopenma. Ponb anmuHBl  cBoOOAHOrO mpodera, TemIepaTypHas
3aBHCHMOCTH BPEMEHH pACCESHUSI AJIEKTPOHOB. DJIEKTPOHHAs TEIUIONPOBOAHOCTE.
KauecTBeHHOE pa3jinuie MEXaHN3MOB PEaKCalliyi DHEPIUl U UMITYIbCa JIEKTPOHOB B
npoleccax TEMIONPOBOAHOCTH H IEKTPOIPOBOIHOCTH, 3aKoH Buiemana-Ppanua.

DJIEKTPOHHBIE U JBIPOUHEIC BO30YKICHHS B MOIYNPOBOAHMKAX, Y (eKTHBHAS Macca,
3apsil ApIpok. [Tonoxkenue ypoBHsa depMu B MOMYIPOBOIHUKAX, (AKTOP 30HBL, MPABUIIO
«poiyaray. CoBCTBEHHbIE M IPUMECHBIE MOJIYIPOBOJHUKH, JOHOPHbBIE U AKLENTOPHBIC
ypoBuu. TemmepatypHasi 3aBHCHMOCTH IIOJIOKEHUsi YpOBHA PDepmu B IPHMECHBIX
[OAYIPOBOJAHMKAX.  DNEKTPONPOBOJHOCTE  MONYNPOBOAHMKOB.  [TOABHIKHOCTE



HOCHUTEJICH. TeMnepaTypHaS{ 3aBUCUMOCTE BpPEMCHH  peCJIaKkCalliid  3JICKTPOHOB.
KoHTakTHBIE SBJICGHUS B IOJYIIPOBOJHHKAX. PaBeHCTBO XMMMNOTEHLMAIOB [pH
PaBHOBECHH. (p-n)—nepexo,zx BO BHCIIHEM 3JICKTPHUYCCKOM I10JI€.

KBaHTOBBIE sIBJICHUSA B crcTeMe 0030HOB. CBEpPXTEKYyU€eCTh JKUAKOIO reNnsa-4 U reaus-3.
KBanToBble BO30Y)KIEHHS B CBEPXTEKY4eH JKHAKOCTH, 3aKOH jucnepcuu Jlangay.
SIBieHHe CBEpPXNPOBOAMMOCTH, OTIMYHE CBEPXIIPOBOJAHMKA OT MICAIBHOTO METallla,
3 dext MeiiccHepa.

["apmoHnyeckue KoaeOaHus OJHOMEPHON PEIIETKH OMHAKOBBIX aTOMOB, U PEIIETKH U3
YyepeayIOLINXCst aTOMOB ABYX copToB. Mozens DiHIITeliHa 171 OMMCaHKs ONTHYCCKUX
BeTBeill koaebanuil TBEpaoro Tena. PemérouHas TeIIOEMKOCTE B MOJEIN DHHINTEHHA.
Monaens Jlebas a1si onucaHusi aKyCTHMUECKHUX BeTBei KosieOaHuii TBEPAOro Tena.
Pemérounas tennoéMkocTs B mozenu Jlebas.

DIeKTPOHHAs TEITIOEMKOCTh U €€ TeMIeparypHas 3aBHCUMOCTh. 30HbI paspelI€HHBIX U
3alpell€HHbIX  3HAUEHUH  3Hepruy, MoJend  cnaboil M CHIBHOH  CBS3M.
[Tosnynposoanuku. M3onsropsl. [IpoBogHuku.

CBepXIpoBOIsIIee COCTOSIHME BeniecTBa. JIOHAOHOBCKas riiyOMHA IPOHUKHOBEHUS.
Pojib KpUCTALTMYECKOH PEIIETKH B SBJICHUM CBEPXIPOBOAMMOCTH, H30TOI-3(QdEKT,
KYIIEpPOBCKOE ClIapHBaHUE.

KpanTtoBasi npupoja deppomarnetusMa. AHTH(QEPPOMArHETHKH M (eppUMarHETHKH.
3akon Kropu-Beiicca. Mogens [elizenOepra. MaruutHas aHu30TpOINS, MOJIEIIb
M3unra. Bo30ykIeHus B CIMHOBOI1 cucteMe (peppoMarHeTUKOB. CIIMHOBBIE BOJIHBL.

MarueTu3M BeIIeCTB — Jua-, napa- U ¢eppomarnetuku. Popmyna Jlanxkesena-
BpumosHa I8 ONMCAaHUSl HaMarHWYMBaHUs IlapaMarHeTHkos. llapamarnerusm
y1ekTpoHHoro rasa [laynn u auamaraetusm Jlanaay.

3. 9K3AMEHALMOHHBIE BOITPOCHI

1. KuHemaTnka MartepualbHONH TOYKHM M IMOCTYIATEIBHOI0 ABMIKCHMS TBEPAOIro Tela.
[TapaMeTphl IBUKEHIS, 3aKOHBI, TPaUKH U CUCTEMA OTCUETA.

2. KunemaTtnka BpallaTelIBHOTO [BHXKECHUA TBepaoro tena. I[lapamerpsbl, 3aKOHEI
JBIKEHUS, TpaQuKu.

3. OCHOBHBIE IIOHATHS IMHAMHUKH MaTepuaibHON TOuku. 3akoHbl HprooTona. 3akoH
COXpaHEeHHUs UMILyJIbCA. WNuepuuanbHble  CHUCTEMBI OTCYeTa. [TpunHnun
oTHOcUTENIbHOCTH ['anmuies. ['paHUIBI NPUMEHUMOCTH 3aKOHOB  KJIACCHYCCKOM
MEXaHUKH.

4. OcHOBHBIE TOHATHS IHHAMHKH BpallaTeIbHOTO JBM)KEHUSI TBEPIOro Teja. 3aKOoH
JTMHAMUKHA BpallaTeJIbHOTO JIBUIKEHHS TBEPAOro Teja. 3aKOH COXPaHEHHS MOMCHTa
uMITyIbca. KuHeTuueckas SHeprus BpauareJIsHOro ABIKCHHS TBEP/IOTO Tela.

5. Pabora cunel. MomHocTs. KoHcepBaTHBHBIE W HEKOHCEPBATHBHBIC — CHIIBL.
[TorennmansHas W KHHETHUECKas OJHEPrHMM. 3aKOH COXpaHEHHs OJHEPIHH B
KOHCEPBATHBHOI ¥ HEKOHCEPBATUBHOM CHCTEMaX.

6. Ilonsatue o xosedarensHOM ABIKeHHH. CBOOO/HBIE U BBIHYKIEHHBIE KOJI€0aHu,



ypaBuenue koseOanuil. Koddduuuent 3aryxauus, jorapupMuyeckuii JeKpeMeHT
3aryxanus. Pezonanc.

7. Crnoxenue kojieOaHUI OJHOrO HANpaBJIEHUS M B3aUMHO MEPICHAMKYIAPHBIX
kosieOaHuii. buenust u urypsl Jlnccaxy.

8. OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOH Teopuu raszoB. Pacnpenenenus bosasimvana,
Makcsenia. Cratuctuka Makesesuia-boasimana. Onsit I TepHa.

9. AKYCTHYECKHE BOJIHBI M MX KIacCH(pHKalLMA. YpaBHEHHE IUIOCKOH aKyCTHYECKOM
BOJIHBI, CKOPOCTB U JIJIMHA BOJHBL. Y IBTPa3ByKOBas A€(PEKTOCKOIUsA, TOMOrpadus.

10. OCHOBHBIE TIOHATHA TepMOAWHAMHUKHU. IlepBoe Hauano TepMOAMHAMHKH, €ro
MpUMEHEHHE K H30MpolreccaM B uieanbHoM rase. ['padux mpoieccoB. Beunslii
JIBUTATETb MEPBOTO POJIA.

11. Tennoseie mamuuel. [Hukn Kapno. KITJ] uukna Kapuo. KIIJ[ peaqbHBIX TEMI0BBIX
MallluH.

12. BuyTpenusist sHeprusi TepMoJMHaAMHUYECKOi cucTeMbl. Teopema O paBHOMEPHOM
pacrpeaeeHUH 2HEPTUH 110 cTeneHaM cBodo bl Kinaccuueckas Teopus TENI0EMKOCTH
ra3oB U TBEPABIX TeJ, TPaHHUIIbI MPUMEHUMOCTH TEOPHH.

13. [lepBoe, BTOpOE M TpeThe Hauaida TepMoauHamMuku. [loHsTue 00 sHTpomMM M ee
M3MEHEHUU B TEPMOJAUHAMUYECKUX npoleccax. CraTucTuueckue 0
TepMoinHamuueckue Gopmynuposku Il Hauana.

14, SlBnenust  mepeHoca B MojekyiaspHod  dusuke.  3akoHbl  auddysuu,
TETJIONPOBOJHOCTHU U BA3KOCTH U UX aHAJIH3.

15. 3akon Kynona. HanpsokeHHOCTP M MOTEHIMAN 3JIEKTPOCTATHYECKOrO  I10JIs
TOoueuHoro 3apsga. ['paduueckoe mzoOpaskeHHE 3IEKTpocTaTHYecKuXx moJei. Cessb
HANPsDKEHHOCTH M NoTeHuuana. [IpuHuun cynepno3uuun nojaei. DIeKTpocTaTuyecKas
teopema Octporpazackoro-I'aycca, ee npuMeHeHHE K pacueTy IoJIeH.

16. MarauTHoe nose. MHAyKIusS ¥ HanpsHKEHHOCTh MarHUTHOro noJjst. ['paduueckoe
1300paykeHNe MarHUTHBIX moJeil. CHibl MarHMTHOrO B3aUMOJEHCTBHA (AmIiepa H
Jlopenua). [IpuHIMI Cynepro3uMi MarHUTHEIX T10JIEH.

17. [lonsipuple U HenousipHble AUANEKTpUKH. [losApusanus AUIEKTPUKOB, BEKTOP
MOJIApU3ALIH. Jusiiektpuyeckas POHMLIAEMOCTD " BOCIIPUUMYHBOCTE.
CerHeTonIeKTpUKH, TUCTEPE3UC.

18. MarnuTHble cBOicTBa BeuecTBa. OCHOBBI TEOPUM AMa-, NIapa- U peppoMarHeTusma.
MarHuTHasg TPOHHULIAEMOCTh M BOCIPUUMYMBOCTb. MArHUTHBIA  TUCTEPE3HC.
[Tpumenenue GpeppoMarHeTUKOB.

19. MarauTHOoe mosie TokoB. 3akoH buo-Casapa-Jlannaca. 3akoH [OJHOTO TOKa.
DHeprus 3AEKTPUIECKOTO U MAarHUTHOTO TOJIEH.

20. Kimaccuueckasi Teopusi 31€KTPONPOBOAHOCTH METaIOB. 3akoHbl Oma u JlKoyiis-
Jlenma B uHTerpansHoit W auddepenumansHoit  opme.  Ilonsate 0
CBEPXIPOBOJIUMOCTH, BEICOKOTEMIIEPATYPHAsl CBEPXIIPOBOAUMOCTD.

21. DeKTpOMaruuTHas: WMHAyKOus. MuterpansHas u  auddepeHnuansHas  GOpMBI
3aKOHA AJIEKTpoMarHuTHOM wHaykuuu Papanes. Ilpaswio Jlenna. CamouHAyKLMA.
WuayktaBHOCTE. [IprMeHnenne 3aKkoHa 31eKTPOMarHUTHOM WHTYKITHH.

22. [loanas cucrema ypaBHeHHMit MakcBesia Kak 00O0OIIEHHE OCHOBHBIX 3aKOHOB
snekTpoMarueTusMa. CBo0OHOE IEKTPOMArHUTHOE I0JIE.

23. DIEKTPOMArHUTHBIC BOJHBI HMX KIacCH(QUKALMA, H3YYEHHE M PErUCTpalLusl.



VpaBHeH#e II0CKOH 3eKTPOMAarHUTHOM BOJIHBI M €€ IapaMeTphbl. DHEprusi BOJIHBL
Bektop YmoBa.

24, Untepdepeninst cBeta W yciaoBus ee HaOmoaeHHMA. Metoasl HadMOACHUS
untephepeHiy B onTuke (Ousepkana u 6unpusma @penend, meton lOunra). Yenosus
max ¥ min KapTHHBI HHTEPHEPEHLIUH.

25, Jludppakumsa cBeta u e€ Buabl. [Ipunnun Itoiirenca-@penens, 30HbBI DpeHEm.
O0bsicHenne audpakiuu chepudeckoil U IUIOCKOH BOJIHBI HA OCHOBE 30H DpeHen.
JludpakunoHHas peleTka.

26. EcTecTBEHHBIN M MONSPH30BaHHBIN cBeT. Buapl momdpusanuu. 3akoH bproctepa.
[ToasipusaTopsl U aHanu3aTopbl. CTeneHb NoIApU3aliy U3lydeHus. 3akoH Mamoca.

27. Jlucnepcust ceera. HopmanbHas M aHomanbpHas jaucnepcus. ®opmyna Kormn.
(OCHOBBI 2IEKTPOHHON TEOPUU JTUCIICPCHH.

28. M3nyuatenbHas ¥ IOIVIONIATENbHAS CIOCOOHOCTE Tel. AOCOIOTHO YEpHOE Tello.
3akonsl Kupxroga, Credana-bonbimana, Buna, popmyna Ilnanka n e anamms.

29. [TocTynaTel crienuanbHoi Teopun oTHocuTensHocTH. [Ipeobpazosanms JlopeHa.
PensTMBMCTCKUIT 3aKOH ClIoKeHHss cKopocTeii. OCHOBHBIE KHHEMAaTHYCCKHC W
JTHHAMHYECKHE CJIEJCTBUA U3 TEOPHUH OTHOCHTEILHOCTH.

30. KBantoBele cBoiictBa cBera. Dotonddexkr u ero Buibl. ONbITEl U 3aKOHBI
Croneropa. Ypasuenue Ditninreiina. Kpacuas rpanuna porosddexra.

51. [unotesa ge Bpoitiss 0 BOJHOBEIX cBOHCTBAX MHUKpOYacTHIl. COOTHOILICHUS
HeornpeaenaeHHocTel ['eifsenbepra u UX aHaaus.

32. IToctynatel Bopa. Teopust BogoponogoOHoro aroma mo bopy. 3akoHOMepHOCTH B
aToMHBIX criekrpax. @opmyiia bansmepa. OnbiTel @panka u I'epia.

33. Ypasuenue Illpenmurepa. BomxoBas ¢ynxuus u ee cpoicrBa. CraHzapTHbIE
yCII0BUs M KBaHTOBaHKe. OnepaTopsl B KBAHTOBOHW MEXaHUKE.

34, [lonsitie o MmONHOM Ha0ope KBaHTOBBIX uucesn. CTpOCHHE CIIOJKHBIX ATOMOB.
DaeKkTpoHHBIe Tpynnbl W noarpynnsl. IIpuanun Ilaynu. Ilepuogmdeckas cucrema
XMMHYECKHX DJIeMeHTOB MeHeneeBa.

35. Mukpouactuna B roreHuuaneHoit  same. TyduenbHblE o dext. [Ipumepsr
MpOsIBJIEHUs TYHHEIBHOTO ¢ deKTa.

36. 3aKOHBI COXpaHeHus! B PU3MKE U MX CBA3b C CUMMETPHEH MPOCTPAHCTBA U BPCMCHH.
37. OCHOBHBIE XapaKTEPHCTHKUA aTOMHBIX si/iep (3apsi, Macca, MEXaHHYeCKHH MOMEHT,
MAarHUTHBI MOMEHT, pasmep-sipa). XapakTepUCTUKA sAEePHBIX CHII. DHEprusi CBS3U.
JledeKT Macchl.

38. EcTecTBeHHass M HMCKYCCTBCHHAs pPaJMOAKTUBHOCTh. PajJMOaKTUBHBIC PS/IbL.
3aKOHOMEPHOCTH O -pacnaia. 3aKoH paJIMOaKTUBHOIO pacrna/a.

39. SlnepHble peakiuu. Peakuus AeqeHUs U CHHTE3a aTOMHBIX si/iep. DHEPrus AAepHBIX
peaxuuii. leaenue saep ypaHa.

10. OyHIaMEHTaNbHbIE  B3aUMOJEHCTBMsA.  DJIEMEHTapHbIC — YacTUUBl H  HX
K1accuuKamus. Peakuun B3auMHOT0 IPeBpaIeHNs SIEMEHTapHbIX YacTuil. KBapku 1
rII0OHBL. METOIBI perucTpaliy dJI€MEHTaPHBIX YacTHIL.



4. KPUTEPUU OLIEHKU MMCHbMEHHBIX OTBETOB NPETEH/IEHTOB U
OTBETOB HA BOITIPOCHI YCTHOI'O COBECEJOBAHUSI

4.1. KPUTEPUH OLUEHKU IMCBbMEHHBIX OTBETOB

bamn Kpurepnii
' Ot 86 10 100 OTBeTH! Ha IIOCTABJICHHBIE BOTIPOCH! B OMIIETE M3/1araloTcs JOrMIHO,
OanioB MOC/IeJ0BATENBHO U He TPeOYIOT A0NOIHHTEIBHBIX MOSCHEHHUIL.

JleMOHCTPUPYIOTCS TTyOOKHE 3HAHMS JIMCLIUILINH CTICLIHAIBHOCTH.
Jlenarorcsi 000CHOBAHHBIE BBIBOIBI.

OTBET CaMOCTOATEIBHBIM, TIPU OTBETE MCIIOJIb30BaHbl 3HAHNS,
puoOpEeTEHHBIE PaHEE.

ChopMEpoBaHbl HABBIKK MCCIE0BATEIBCKOM AEATEIbHOCTH

Ot 71 no 85 OTBeTHI HA [IOCTABJIEHHBIC BOIIPOCH! B OMIETE M3/1aratoTcs

0anioB CHCTEMATU3UPOBAHO U IOCIIE0BATEIBHO.

JleMOHCTpUpYETCsl YMEHHE aHAM3UPOBATh MaTepuall, OHAKO HE BCE
BBIBO/IbI HOCSAT apI'yMEHTUPOBAHHBIH 1 I0Ka3aTe/IbHbIH XapaKkTep.
Marepual u3jaraercsi yBepeHHO, B OCHOBHOM IPABUIBHO JTaHbI BCE
OTpeJieIeHNs ¥ TTOHSTHS.

JonyuieHsl HeOOMbIINE HETOYHOCTH MIPU BBIBOJAX M MCIIOIB30BAHUH
TEPMHHOB.

I1poieMOHCTPUPOBAHBI HABBIKH UCCIIEI0BATENBCKOI A TE/ILHOCTH.

Ot 50 1o 70 JIoIyCKaroTCs HapyIIeHNUs B [IOCI€I0BATEIbHOCTH H3JI0/KEHHUS TIPH
0ajjIoB OTBETE.

JIeMOHCTPHPYIOTCS [1OBEPXHOCTHBIE 3HAHWS JUCIHMILIHH
CIEIUAIBHOCTH.

MmeroTcest 3aTpyAHEHUS! C BEIBOJIAMHU.

OmpeneneHus U IMOHATHs J1aHbI HEUETKO.

HaBbIKH MCCIIEA0BATENBCKOM AeATENLHOCTH MPEACTABIEHEI C1a00.

49 GannoB U MeHee | MaTepHal U3/araeTcsi HerocIeJ0BaTeNlbHO, COMBYMBO, HE
[IPECTABIISET ONPEIeTeHHON CUCTEMbI 3HAHUH O JTUCIUILITIHHE.
JloryieHsl rpyOble OMMOKH B OMPEIC/ICHUAX M TOHATHSIX.
OTCYTCTBYIOT HAaBBIKH HCCIEN0BATEIBCKOM IEATCIBHOCTH,

4.2 KPUTEPUU OLIEHKHN YCTHBIX OTBETOB

OGmit GalT 3a OTBETHI Ha BOIPOCH! COOECE10BAHMS HE JI0JIKEH NPEBBIIIATh 15
OaIoB.

CymMa Ga/uioB 32 OTBETHI 110 GHIIETY U YCTHBIC OTBETEI HA COOECEIOBANMH HE JOIUKHO
npesbiate 100 Oammos.
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