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1. HEJIU OCBOEHUSA JUCHUIIJINHDBI

[lenssMu OcBOEHHUS AUCHUILIMHBI DU3UKA SBIISIIOTCS

- MOJIyYeHHE CTYJICHTaMH (PYHIAMEHTaIbHOr0 00pa3oBaHusl, CIIOCOOCTBYIOLIETO JaIbHEHIIEMY
Pa3BUTHUIO IMYHOCTH.

— (hopMupOBaHKE HAYYHOIO MUPOBO33PEHHSI U COBPEMEHHOTO (PM3UYECKOIO MBILLIICHHS.

— H3yueHHe OCHOBHBIX (DU3UYECKUX SIBJICHUH W MJeH; oBilafeHue QpyHIaMeHTalIbHbIMH MOHSATH-
SIMH, TIPUHIIAIIAMH, 3aKOHAMH ¥ TEOPHSIMH COBPEMEHHOH (U3UKH, a Takke MeToJaMH (PU3UYECKOIro
MCCIIEIOBAHMS, YTO MO3BOJIUT OPUEHTHPOBATHCS B MOTOKE HAYYHOH M TEXHUUECKON MH(POPMALIHH.

OcHOBHBIE 3a/1a4u Kypca (GU3HKH:

- HM3y4YEHHE OCHOBHBIX (PU3MUECKUX SBICHUH U WJIed; OBlIaJieHle (yHIaMEHTAIbHBIMU IIOHATH-
AMH, TIPHHIMIIAMH, 3aKOHAMH U TEOPHSIMH COBPEMEHHOM (PU3UKH, a TakKe METOAaMH (PU3HYECKOro
HCCIICIOBAHUS.

- (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS U COBPEMEHHOIO (PU3MUECKOrO MBILIJICHHUS.

- OBJIAZIEHHE NIPUEMAMH M METOJIAMH PELICHHsT KOHKPETHBIX 331y U3 pasiMuHbIX oOsacteil (HU3UKH,
MIOMOTAIOIIMX B JAJIbHEHIIIEM peliaTh IPaKTHUECKUE 3a1auu.

- 03HAKOMJIEHHME C COBPEMEHHOW HAY4HOM ammapaTypoil, BBIpadOTKa HABLIKOB IPOBEIEHUS (U-
3MYECKOr0 IKCIIEPUMEHTA U aBTOMATU3UPOBAHHON KOMIIBIOTEPHONH 00pabOoTKH pe3ysIbTaTOB U3Mepe-
HUM.

- (opMupOBaHHE YMEHHS BBIICIUTH KOHKPETHOE (U3HUYECKOE COJIep/KaHue B IIPUKIAJHBIX 3a-
Jadax Oyayuiei crnenuanbHOCTH.

3agauyu IHCUHUIIJIHHBI:

® TCOpeTquCKaSI IMOoJAroToBKa B O6IIEICTI/I (bI/I3I/IKI/I, ITO3BOJIAOIIAsA 6}7ﬂy11J,I/IM HHKCHCpaAM 0pI/I-
EHTHPOBATLCS B [TOTOKE HAYYHOW M TEXHHUYECKOW MH(popMaluu, odecrneunBas UM BO3MOKHOCTh MC-
IIOJBb30BaAHUA (1)I/I3PI‘{€CKHX HpI/IHHI/IHOB B oGnacmx CHCHH&HHZ&&HH?I;

L4 (bOpMI/IpOBaHI/IC HAay4YHOI'O MBIIIJICHHUSA, B YaCTHOCTH HpaBHHLHOFO ITIOHUMAHHUA FpaHHH HpI/I-
MCHHUMOCTH pa3III/ILIHI)IX d)H3H‘{CCKHX HOHﬂTHﬁ, 3aKOHOB, TCOpI/If/’I H YMCHH OLICHUBATHL CTCIICHbL 10-
CTOBepHOCTI/I pE3YyJIbTATOB, NMOJIYYCHHBIX € IOMOIIBIKO 3KCIHECPHUMCHTAJIbHbBIX UM MaTeMaTUUYCCKHUX
METOJ0B UCCJICAOBAaHMA,

e BBIPabOTKA MPUEMOB M HABBIKOB PEIICHUH KOHKPETHBIX 3a7ad W3 pasHblx obnacteil dusu-
KU, MOMOraromux CTy/ICHTaM B I[aHbHCI\/'IIJJCM peuraTb HHXKCHCPHBIC 3a1a'H.

L4 O3HAKOMJICHHEC CTyI[EHTOB C Hay‘-IHDIZ annapaTypoﬁ u Bblpa6OTKa Y HUX HavyaJIbHbBIX HABbI-
KOB HpOBEIIeHI/IH 3KCH€pI/IM€HTaﬂbeIX HAay4YHBIX I/ICCJ'leI[OBaHI/Iﬁ pa?;.HHLIHbIX (bI/I3HLIeCKI’IX ﬂBJ’IeHI/Iﬁ u
OIICHKH TMOI'PEIIHOCTEH U3MEPEHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BITO

Baxknas 1ies1b Beiciiero o0pa3zoBaHMs — MOJYYUTh HAYUYHOE IPEICTABICHUE O NPUPOJIE U METO-
nax ee nozHanusi. Gu3uka Kak BeAylllas HayKa O MPUPOJIE UTPAET IVIABHYIO POJIb B JOCTHKEHUH dTOH
LEeJIH.

[To cBOEMY cOJiepKaHUIO U HAYYHBIM METOJIaM MCClieIoBaHUs (PU3UKA SIBJISIETCSI CPEICTBOM 00-
pPa30BaTENILHOTO M BOCIUTATEIBLHOIO BO3JAEHCTBUSL, TIOMOTas pa3BUTHIO YMCTBEHHBIX CIIOCOOHOCTEH,
(OpMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHMSI, BOCIIUTAHUIO BOJM U Xapakrepa NpU JOCTHKEHUH IO-
CTABJICHHOM LICJIH.

®dusnka OTHOCUTCS K 0a30BOM yacTHh mporpamMbl. B COBpEeMEHHOM €CTECTBO3HAHUM LIMPOKO
NPUMEHSIIOTCS. MareMaTH4eckue MeTObl. J[Isi yCHemHoro OcBOEHHs Kypca (U3HMKHU CTYyJIeHTaM
HEOoOXO0MMO 3HATh CJICJIYIOIIHME pa3/iesibl BbICHIEH MaTeMaTUuKU: JU(depeHiinaibHoe U UHTErpalib-
HOe ucuucienue, AuddepeHnnaibible ypaBHEHUs], aHATUTHYECKYIO T€OMETPHUIO U JIMHEHHYIO are0-
Py, PSZBL, J€MEHTHl BEKTOPHOTO aHalIn3a, (YHKIHUH KOMIUIEKCHOTO TMEePEeMEHHOI0, JIEMEHThI TEO-
PUU BEPOSITHOCTEN U MATEMATHYECKON CTATUCTUKH.



3. KOMIIETEHIIUH OBYYAIOLIETI'OCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOE-
HUS ANCHUTTJTIMHBI (MO/J1YJISI)

[TocnenoBarenbHoe n3yueHue Gpu3nKn BbpadaThIBaeT crelU(DUISCKUN METO MBIIUICHUS, (-
3UYECKYIO MHTYHIUIO, KOTOPbIE OKA3bIBAIOTCS BEChbMa IUIOJIOTBOPHBIMH U B Ipyrux Haykax. Crernua-
JIMCTBI, MOJYYMBIIME MIMPOKOE (PU3MKO-MaTeMaTHueckoe oOpa3oBaHHE, MOI'YT CaMOCTOSITEILHO
OCBaMBaTh HOBBIC TCXHUYECKHE HANPABJICHHs, YCHCIIHO padoTaTh B HUX, JIETKO MEPEXOUTh OT pe-
[ICHHWs OJIHUX 3a]a4 K PELIEHUIO JAPYrMX, MCKATh HECTAHJApPTHbIC W HETPAJAMIMOHHBIC MYTH, YTO
0COOEHHO BaXKHO JUIs MPO(ECCHOHATBHON MOOMIIBHOCTH CIEIHAIUCTOB B YCIOBHSX YCKOPEHHOIO
pa3sBUTHs TEXHUKH, KOTJAa aMOPTH3aLMs JOCTHKEHHH KOHKPETHBIX Y3KOCIENHATBHBIX 3HAHUH Mpo-
MCXOUT Ype3BbIYAHO OBICTPO.

B npouecce ocBoeHHs NAHHOW JUCUMIUIMHBI CTYJCHT JOJDKEH 00Ja1arh CleAYIONINMH
00WenpogheccUoOHaIbHLIMU KOMNEMEHYUAMU:

- BJIAZIETh CIIOCOOHOCTBIO UCIIOJIB30BATh YKOJIOTHUYECKYIO TPAMOTHOCTL U 0A30BbIe 3HAHUS B 00-
nacTu (U3MKKU, XUMHHU, HayK O 3emiie U OHOJIOTMH B JKH3HEHHBIX CHTYAIMsIX; MPOTrHO3UPOBATDH I10-
CIIEJICTBUSI CBOEH NPO(pECCHOHAIBLHONW JIESITEIbHOCTH, HECTH OTBETCTBEHHOCTH 3a CBOM PEIICHHUS
(OIIK-2).

B pe3ynbTaTe 0CBOEHUS JTUCIHUILIMHBI 00YYaIOIUNACS JTOJKEH JEMOHCTPUPOBATH CIICTYIOLIUE
pe3yJibTaThl 00pa3oBaHUsI:

3HaTh: (PU3MUECKHE OCHOBBI, OCHOBHbIE 3aKOHBI U MOHSITHS (PU3UKH, KOPPEKTHBIC TOCTAHOBKH
KJIACCMUYECKMX 3a/1au.

YMeThb: U3MepsITh (PU3UUECKHE BETUUYUHBI, ONpeIessiTh 001Iue (popMbl, 3aKOHOMEPHOCTH, HC-
MOJb30BaTh MHCTPYMEHTAJIbHBIE Cpe/cTBA (DU3HUKH, MOHSTH MMOCTABICHHYIO 3ajady, oOpadarbiBaTh
pe3ynbTaThl U3MEPEeHUH, CTPOUTH Ipaduku, (GOPMUPOBATE Pe3yJIbTAT, BOCIPUHUMATHL HHPOPMAIHIO
K aHaJIM3y, CaMOCTOSITENIbHO YBUJIETh CJIEACTBUSI CHOPMYIHPOBAHHOIO Pe3yJibTaTa, JIejaTh BbIBOIbI,
IPaMOTHO I0JIb30BATLCS SI3bIKOM IPEAMETHOM 001acTH.

Bnaners: KyJIbTYpOil MBILUIEHHS], CIOCOOHOCTBIO K 0000IIECHUIO, aHAIM3Y, BOCIIPUSITHIO UH-
(opmarnyu, NOCTaHOBKE LEJIU U BBIOOPY NyTeH € JOCTHIKeHUsI, OCHOBHBIMHU MpueMaMu 00paboTKH U
MpeICTaBICHUs] IKCIIEPUMEHTAIBHBIX JaHHBIX.

4. CTPYKTYPA U COJAEP KAHUE JUCHUITJIUHBI (MOJ1YJI51)
OO0wast TpyA0€MKOCTh JIUCUMIIMHBI COCTABJISIET 2 3a4eTHhIX enHuIl (72 yaca)

Buabr yuedHoi paboTel, BrIOUas O0bem dopmbl  TeKy-
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1 OCHOBHBIE MTOHSITUS
KBAaHTOBOW ONTHKH M | 3 1-4 4 4 8 2/25
aTOMHOM (hU3UKH
2 | DaeMeHTbl  KBAHTOBOM Petitunr-
MEXaHUKH 5-12 8 8 16 4/25 KOHTPOJIb
Nol
3 | OcHOBBI (DUBUKH aTOM- Petitunr-
HOTO sipa 13-16 4 4 8 2125 KOHTPOJIb
No2
4 | DneMeHTapHbIE 4YacTH- Peitrunr-
b1 17-18 | 2 2 4 1/25 KOHTPOJb
No3
HERED 3 18 18 | 36 | 925 3auer




TemaTnueckHii MJIaH AU CHHTINHBI
OcHoBHbIE MOHSITHSI ATOMHOM PH3HKH

1. DieMeHThl KBaHTOBOHM onTHkH TerioBoe uznyuenue. PaBHoBecHOe M3yueHue. XapakTepu-
CTHUKH TeIJIOBOro  M3iyudeHus. AOcomorHo udepHoe Teno. 3akon Kupxroga. 3akon Credana-
bonpivana 1 3axon Buna. Pacnipenenenune sHepruu B crieKTpe abcoIroTHO YepHOro tena. @opmy-
na  Pones-Jxunca. YibrpaduoneroBas karactpoda. Keanrosas runoresa u ¢gopmyna I[lranka.
Buemnuit ¢porosnextpudeckuii a3gdext u ero 3akounl. Potonsl. Ddhdext Kommnrona u ero reopusl.
Monens aroma Pesepdopna. [Toctynarsl bopa. Atom Bogopoia.

2._DJIeMEeHThl KBAHTOBOU MeXaHUkH ['unoresa ne bpoilist. DkcrnepuMeHTalIbHOE OATBEPKIE-
HHME BOJHOBBIX CBOMCTB MHKpouacTuil. COOTHOIIIEHHE HeollpeaeieHHocTel. BonHoBast GpyHkiusi, ee
CBOMWCTBA M cTarucThyeckuit cmbica. Hecranuonapuoe ypaBuenue Illpenunrepa. CranmonapHoe
ypaBHenue [llpeaunrepa. Yactuna B noTeHIMabHON sime. [Ipoxoskjienre yacTHIlbl Yepes MOTeHIU-
anbHbIi Oapbep. KBaHTOBBIN rapMoHuueckuil ocuuiisitop. ¥Ypasuenue [lpennnrepa /uist ajeKTpoHa
B aToMe BOJI0pojia. I 1aBHOe, opOUTalIbHOE U MAarHUTHOE KBAHTOBBIE 4yucia. KBaHTOBaHHE YHEPrUU
3JIEKTpOHA B arome Bojopoaa. Criextp atoma Bogoposa. [1pasuno ordbopa. OpOUTaIbHbBIHN U MarHUT-
HbIE MOMEHT 3J1eKTpoHa. COOCTBEHHBIH MEXaHUYECKUH MOMEHT UMITyJbca djeKTpona (cnuH). Cru-
HOBBIM MarHUTHBIH MOMEHT IeKTpoHa. CIIMHOBOE M MAarHUTHOE CIIMHOBOE KBAHTOBbIE uncia. ONbIT
[HItepna u I'epnaxa. [Ipuniun 3anpera [aynu. [lepuonuueckas cucrema snementoB Menjeneesa. [1o-
IJIOIIEHKE, CIIOHTAHHOE M MHJIyHHMpOBaHHOE wu3inydeHue. Jlazepol. [lpunumn naedcTBus na3epos.
Kraccudeckast teopust temnoeMkocTd. 3akoH Jromonra u Iltu. KBanTtoBast teopust TenioeMKocTH
Ounireitna. Teopust Teruioemkoctn Jlebast. @oHoubl. bo3onb! ¥ (pepMuOHBL. [[oHATHE 0 KBAaHTOBBIX
cratuctukax bose-Diinireitna u Gepmu-/lupaka.

3. OcHOBHBIC MOHTHS PU3MKU TBEPIOrO Tejd. JHepreTHYecKrne 30Hbl B KpucTtamiax. Pacnpe-
JICJICHWE JIEKTPOHOB MO dHepreTuyeckum 3oHaMm. Kitaccudukanust TBEpAbIX TeJl HA METALIbI, MOJIY-
MPOBOJHUKH U JUANEKTpUKH. CoOCTBEHHAs M IPUMECHAs! MPOBOIMMOCTH MOJYIPOBOTHUKOB. DJleK-
TPOIPOBOJIHOCTH TBEPJIBIX Tel. TemnepaTypHas 3aBUCUMOCTD 3JIEKTPONPOBOIHOCTH METAJJIOB U T10-
JYNpOBOJHHUKOB. Y poBeHb @epmu. P-n nepexon. [1onynpoBoIHUKOBbBIE THOIbI.

4. OCcHOBBI (PU3UKH ATOMHOIO si/ipa U 3JEMEHTAPHbBIX YaCTHIL. XapaKTePUCTHKH aTOMHOTO si/Ipa.
Mopenu aroMHOTO siipa. Macca U 9HEprusi CBs3U sipa. 3aKOHBI PaJMOaKTHBHOrO pacnaja. Anbda-,
Oera- U ramMma-u3iydeHue. SnepHble peakiu 1 3aKoHbl coXpaHeHus. Peaxnus nenenus sjep. llen-
Hasl peakuus jgeineHus. Peakuus cuHTe3za aToMHbIX sijaep. [IpoGiema ympasiseMbIX TepMOSACPHBIX
peakiuii. Buabl B3anMoeicTBUN U Ki1accu(PUKALUS YJIEMEHTAPHBIX YacTHIl. MeTOoIbl perucTpainn
aneMeHTapHbIx yactull. Kocmuueckue siyun. Hactuisl u antuvactuisl. Helitpuno. Keapku.

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MHA

JIEKIIMOHHO-CEMHMHApCKasl cuctemMa 00ydeHus (TpaaullMOHHbIE JIEKIIMOHHbBIE, MPaKTHUYeCKue U J1abo-
paTopHbIe 3aHATHS);

oOyueHue B MajlbIX Tpynnax (BBIIOJHEHHE J1a0OpaTOPHbIX pabdOT B IpylIlax M3 JBYX HIM TPEX
YeJoBeK);

NPUMEHEHHUE MYJbTUMEINA TEXHOJIOIUH (IIpOBEIEHHE JIEKUMOHHBIX 3aHSITHH C MPUMEHEHUEM KOM-
NBIOTEPHBIX MPE3EHTAUN U JeMOHCTPALMOHHBIX POJIMKOB C TTOMOIIIBIO TTpoekTopa win DBM);
HH()OPMALIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU (TIpUMEHEHHE WH(POPMAIMOHHBIX TEXHOJIOTHI
JUIsl MOHUTOPUHTA TEKYIIEH YyCIIeBaeMOCTH CTYJICHTOB W KOHTPOJISI 3HAHUH )



6. OHUEHOYHBIE CPEJCTBA JIUISI TEKYILETI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOUYHOMN ATTECTALIMU 11O HUTOI'AM OCBOEHUS JUCLHUIIJIUHBI U
YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbLHON PABOThI
CTYAEHTOB

JlabopaTopHble 3aHATHS

B xoje BbInoJIHEHUs 1a00paTOPHBIX pabOT CTYACHT A0KEH

1. BBIMOTHUTH 00s13aTeNIbHOE YUCIIO JIAOOPATOPHBIX padOT B COOTBETCTBUS € IpahuKOM.

2. OdopMUTB OTUETHI 10 BCEM BBIIOJIHEHHBIM JJADOPATOPHBIM padoTaMm.

3. 3ammrTute JabopaTopuble paboThl. [lpu 3amuTe Kak10# BHITOJHEHHONH pabOThl CTY/IEHT
JIOJKEH:

- 3HATh CYIIHOCTH (PU3UUECKOTO SIBJIEHHUs], HAOI0JaeMOr0 B OKCIIEPUMEHTE, U TEOPUIO, Ha KOTO-
poii 6azupyercst padbora;

- UIMETh YeTKOE IpejcTaBieHue 00 IKCIEePUMEHTALHOM yCTaHOBKE M anmnaparype, METOJUKe
BBITTOTHEHUS pa0OThI;

- YMETh OIICHUTH MMOTPEITHOCTH U3MEPEHUH.

Otuet 1o sabopaTopHON padoTe JI0JKEH OBbITh TAKUM, YTOOBI KaXKIbIH CTYIEHT, B3SB €r0, MOT
pa3zobpaTbesi B CyTH pabOThl U BOCIIPOM3BECTH IOJYHYEeHHBIN pe3ynbrar. J{is nadopaTopHbIX padboT
kadenpa obmieit u npukitaaHoi ¢pusuku (Oulld) BoimyckaeT MeTOAMUECKHE TOCOOUS, KOTOpPBIE pe-
TYJISIPHO OOHOBIISIFOTCS.

Ilepeyenn nabopaTopHbIX padoT
1. Onpenenenne nocrostnnoit Credana-bosbivmana (6-1).
2. U3yuenwue BHemHero porodddexra (6-2).
3. OmpenenieHre pe30HAHCHOTO MOTEeHIMaIa B30y xkaeHust aroma metoqoM Ppanka-I'epua(6-3)
4, 3y4yenue TeMIepaTypHOU 3aBUCUMOCTH CONPOTHUBIICHUS MOJIYITPOBOJIHUKOB (6-6).

Boinosinenue pacyerno-rpaguyueckux pador NeNe 1 —4,
PI'P Ne3. Aromuas ¢usuka (10 3ama4)
PI'P Ned4. KBanToBas u siiepHast pusuka (10 3anau)
Metomuveckue ykazanus k PI'P, 3amaun u peurenus THIOBBIX 3a7a4, CIIPABOYHBIC MaTepHaIbl BbI-
JIAFOTCs JISKTOPOM B Havasle KaKJ0ro cemecTpa.
PeliTHHIr-KOHTpOIB
Jlst KOHTPOJIsE pabOTBHI CTYJICHTOB, @ TAKKe /U CTUMYJIMPOBAHUS CHCTEMATHYECKOIO H3YUYEHHUS Kyp-
ca (pU3UKKM B TEUEHHE CEeMecTpa MNpPeITyCMOTPEHbl PEHTHHI-KOHTPOIU. OHM IPOBOJATCSA B IIMCbMEHHOM
dopme
Bonpocel AJ1s1 npoBeieHUs] peTHHI-KOHTPOJIs
Peiitnnr-xkonrpoan Nel

1. Temneparypa abcosrotHo yepHoro tena T = 6000 K. Ecau Temneparypy Tena yMEHbIIUTD B 2 pa-
3a, TO YHEPreTHUecKasi CBeTUMOCTh a0COJIIOTHO YEPHOTO TeJla

1) ymenbutcst B 4 paza 3) yBeauuuTes B 2 pasa

2) yBennuuTes B 16 pas 4) ymenpluutest B 16 pas
2. Ecnu utiHA BOJIHBL, COOTBETCTBYIOLIASE MAKCUMYMY M3JTyUEHUS! YMEHbIIIHIach B 4 pa3a, TO TeMIle-
parypa abCOJIIOTHO YEpPHOTO Tena

1) yBenuuunach B 2 pasa 3) yBenuuuiach B 4 paza

2) ymeHblIMJIACH B 4 pa3a 4) ymenpuIuiiacek B 2 pasa.
3. Ecau 3avepHEHHYIO IJIACTHHKY, Ha KOTOPYIO Na/aeT CBET, 3aMEHUTb Ha 3EPKAJIbHYIO TOH XKe
IJIOIIAH, TO CBETOBOE JIaBJICHHE

1) ocTaHeTcst HEM3MEHHbIM;  2) YMEHBIIUTCS B 2 pasa; 3) yBeauuuTes B 2 pasa.
4, DJIEKTPOH B aTOME MEPEXOAUT U3 BO30YKIEHHOIO COCTOSIHUSI C DHEPrue £ B OCHOBHOE COCTOS-
Hue ¢ sHeprueit £y. [Ipu aTom ucnyckaercst potoH. Macca ucnyieHHoro (portoHa paBHa

1) EI _2E0 2) Eo_zEl 3) E]—EO 4) EO_EI E1+E0
c e hc he é

S)



5. Yacrora najaromiero Ha OTOIEMEHT W3IYUYEHHUSI YMEHbIIAETCS BABOE. BO CKOJIBKO pa3 HYKHO
U3MEHHUTD 3aJIeP)KUBAIOIIEEe HAMPsDKEHUE, eClIi paboToH BhIXO/A JIEKTpoHA U3 MaTtepuana (Gortoase-
MEHTa MOXHO TpeHeOpeyn?

1) yBenMuuTh B 2 paza;  3) YBEJIUUYUTH B 2 pas; S)ocTaBUTH O€3 U3MEHEHUH.

2) yMEHBIUUTH B 2 pa3a; 4) yMEHBUIUTH B 42 pas;
6. [Ipu 3amene oJHOro MeTala IPYTUM JJIMHA BOJHBI, COOTBETCTBYIONIAs KpacHOU rpanuie (Goto-
sdexta, ymenblnaercs. Pabora BbIXoaa /1l BTOPOro MeTajlja Mo CpaBHEHHIO ¢ paboToN BbIXOJA
JUIsl IEPBOTO

1) yBenuuuiace; 2) YMEHBIIUJIACH; 3) HE U3MEHMJIACK.
7. Onbitbl CTONIETOBA 110 UCCIEA0BAHUIO B3aUMOACHCTBUS U3IIYUEHHUS C METAJIJIAMU:

1) n03BOJIMIIM ONIPEJICIUThL pa3MEPHI SIpa;

2) NOATBEPIUIN KBAHTOBYIO IPUPOJLY U3JIyUEHUS;

3) MOATBEp UM HATHUUE BOJHOBBIX CBOHCTB Y 3JIEKTPOHOB;

4) moATBEPAUIIU TUIIOTE3Y O JTUCKPETHOM CIIEKTPE IHEPIUH 2JIEKTPOHOB B aTOMaXx.
8. B ahdpexre Komnrona goron

1) BEIOMBAET 2JIEKTPOH € MOBEPXHOCTH BELIECTBA;

2) nepeaaet IEKTPOHY YacThb SHEPIUH NPH  YIIPYTOM CTOJKHOBEHHUH;

3) nepenaet IEKTPOHY YacTh SHEPIUU MTPH HEYIPYTOM CTOJIKHOBEHHH.
9. OnbiTel @panka u ['epra no uccie0BaHUIO MIEKTPUUIECKOIO pa3psia B apax pTyTH:

1) MO3BOJIMIIM OIPEJICIIUTE PA3MEPHI A1Pa;

2) NOATBEPINUIIH KBAHTOBYIO [IPUPOLY M3ITyUEHHUS;

3) MOATBEPAUIIN HAJTMUKE BOJHOBBIX CBONCTB Y 2JIEKTPOHOB;

4) MOATBEPIUIIU THITOTE3Y O TUCKPETHOM CIIEKTPE SHEPIUH JIEKTPOHOB B aTOMAX.
10. Ha pucyHke n300pa)keHbl CTallMOHApHbIE OpOUTHI aToMa BOJOpO/a COIJIacHO Mozenu bopa, a
TAK)Ke YCJIOBHO H300pakeHbI 1Eepexo/Ibl 3JEKTPOHA ¢ OJHOM CTallMOHAPHONW OpOUTHI HA APYIYIO, CO-
IPOBOYKIAIOIIMECS M3IyYeHHEeM KBaHTa dHEpruu. B yinbTpaduoneToBoit 00iacTu crekrpa 3TH nepe-
X0JIbl AaloT ceputo Jlaiimana, B BUAMMON — ceputo banbmepa, B uH(paxpacHoit — ceputo Ilamena.
HauOounbInei yacToTe KBaHTa B BUAMMOMN 00J1aCTH CIIEKTpa COOTBETCTBYET MEPEXO]L

)n=4 —>n=
2n=3 —n=
I)In=5—-n=
4Yyn=5—>n=1
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11. B reopun bopa paanyc n-oif KpyroBoi opOMTHI JIEKTPOHA B aTOME BOJAOPO/1a BBIpAXKAeTCs yepes

pamuyc nepBoit opouTsl popmynoit: 1, =F -1 4 Omnpeaenure, Kak U3MEHSIETCS] KHHETHYECKast YHep-
TS 3JIEKTPOHA NP MEPEXO/IE C TPEThEH OPOUTHI Ha NIEPBYIO.

1) yBenuuuBaetcs B 9 pa3 4) ymensplaercs B 3 pasa

2) yMeHbI1aerces B 9 pas 5) He MeHseTcsl

3) yBenuuuBaetcs B 3 pasza
12. OnbiTel JleBuccona u Jlxxepmepa 1o audpakiiny Ha KpUcTaiax:

1) MO3BOIMIIM ONPEAEIUTH pa3MepHI siIpa;

2) NOJTBEPIUIIN KBAHTOBYIO IIPUPOJLY U3ILyUEHHSI;

3) MOATBEPAUIIM HATTUUHE BOJHOBBIX CBOHCTB Y 2JIEKTPOHOB;

4) NoTBEPIUIIU THIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPIHH 3JIEKTPOHOB B aTOMaXx.

13. CpaBHHUTE JUIMHY BOJHBI j¢ bpoiiis % Juist apuka maccod m = 0,2 r u npoToHa Maccol m =
/7

1,67-10™7 KT, HMEIOIX OMHAKOBBIE CKOPOCTH.
1) 6,57:107% 2) 8,35:107 3)6.57:10 4)8.35-107%,



Peiitunr-xonTposn Ne2
1. CraunonapubM ypaBHeHueM llIpeaunrepa ass 3J1eKTpoHa B BOJAOPOJIONIOI00HOM aTOME SIBIISIETCS
ypaBHEHUE

1)d;f//+241E1//=0
...x h-
2)V2u/+2—’f] Er -ﬁq/:o
n- dre, r

2
1

3) Vi + 2m[E B ma)zgx‘ ]‘/’ _0

2
~131 Ey=0
2

4) viy +
’ i

2. Ecimu y — pyHKIIMS UMeeT BH/I, YKa3aHHbBIH Ha pUCYHKE, TO BEPOSITHOCTH OOHAPYKUThH 3J1E€KTPOH Ha

JacTKe L <x< L aBHA
¥ 6 5 p

N 27
2)y2
\/ 7

i 4) %

3. B kakom cityuae sHepreTH4ecKuil CeKTp JIEKTPOHA CIIOIIHOM?
1) 27eKTPOH B MOTEHIHUAILHOM sIME ITUPUHOM 107w
2) JIeKTPOH B aTOMe
3) 5NIeKTPOH B MOJIEKYJI€ BOJOpOIa
4) cBOOOIHBIN AIIEKTPOH.
4, MakcuMallbHOE 3HAQYEeHHE TIPOCKIIMM MOMEHTA HMITYJIbCa OJJIEKTpPOHA, Haxopsmerocs B f-
COCTOSIHUH, HAa HANlPaBJIEHUE BHEIIHETO MArHUTHOTO 110JI paBHO
Dh; 2)2h;, 3)3h; 4)4hn.
5. CKOJIBKO pa3IMYHbBIX COCTOSIHUM MOKET UMETh JICKTPOH C TJIABHBIM KBAHTOBBIM YHMCJIOM N = 47
1) 15; 2)48; 3)32; 4)54.
6. OnpeaenuTh aTOM, Y KOTOPOro B OCHOBHOM COCTOsIHUHU 3anoJsiHeHbl K, L, M — ciioun u B N — croe
pacIoNOKEHbI 7 JIEKTPOHOB.
)CL; 2)Ge:; 3)Br; 4)Ti.
7. JIist HyKJIOHOB BEPHBIMH SIBJISIIOTCS CJIEYIOUINE YTBEPAKACHUS

1) MPOTOH 067IA/IAET 3aPS/IOM, PABHBIM €
2) ClIMH HEWTpOHA MEHbIIIE CITUHA TPOTOHA;
3) Macchbl HYKJIOHOB ITPAKTHYECKH OJIMHAKOBBI.
8. Uem meHblIIe dHEPrUsl CBA3M SAPa, TEM
1) Gonblue y Hero jedexT Macc;
2) MEHbLIYIO padOTy HYKHO COBEPIIUTD, YTOOBI Pa3/Ie/IUTh ATO PO HA OTJCIbHbBIE HYKIIOHBI;
3) Gosnblile S3HEPrUM BBLACIUTCS IIPH paciiajie TOro siipa Ha OT/IeIbHbIE HYKJIOHBbI;
4) MeHblIIE €ro dHeprus MoKos;
S) MeHbIlIe DHEPIUHU BBIACIUTCS B PEAKIIMHM TEPMOSJIEPHOIO CHHTE3a 3TOr0 sijipa ¢ JIPYyruMH
s JpamHu.
9. Ilpu a-pacnane
1) 3apsiz siipa HEe UBMEHHUTCS, Macca sijipa yMeHbIaeTcs Ha 4 a.e.M.;
2) 3apsia g/ipa yMeHbIIaeTcs Ha 2e, Macca siipa yMeHblIaeTcs Ha 4 a.e.M.;
3) 3apsia siapa yMeHblaeTest Ha 2e, Macca sijjpa He MEHSIeTCs;
4) 3apsia siapa yMeHbIaeTcsl Ha 4e, Macca siipa yMEHbIIIAeTCs Ha 2 a.€.M.



10. Kakas 10714 pajoakTHBHBIX aTOMOB OCTAHETCsl HEe paclaBIIeiics Yepe3 HHTEPBall BpEMEHH, PaB-
HBII IBYM IepHojaM moypacraja

50% 67% 33% 75% 25% 7
11. Ckonbko o- ¥ (- pacnajgoB JOJKHO NPOM30HTH, UTOOBI HECTAOWIBHBIN  H30TON aMEpHIIHs

241

’ 209 1y -
o5 Am mpeBparmiicst B cTaOMIBHBIA H30TON BUCMYTA g, Bi ?

1)8awudp 3) 6aulsSp
2)9 au 3P 4)7au3p
12. SIapo aszota 'y N 3aXBaTHIO ¢r -4aCTHILY (gHe> U UCITYCTHJIO MPOTOH. SIApo Kakoro sjaemMeHTa o0-

pazoBajoch?
17 17 ~y 10 16 17
Do F  2),0 3)JF 40 5),N
9 v 2

13. SAnpo Gepums | Be, nornoTus geiitpon ;M . nipespaiaetcs B spo 6opa ' B . Kakas yactuua
IIPY 3TOM BbIOpAchIBaeTCs?

1)p Z2) 8 3) o 4) e S) ucryckaeTcesi ¥ -KBaHT
14. B nopsiaxe Bo3pacTaHUsi MHTEHCUBHOCTH (PyHaMEHTAIILHBIC B3aUMOJICHCTBUSI pacroiaralores
CIIeIYIOIIUM 00pa3zom

1) anexTpoMarHuTHOE, ciiadoe, rpaBUTAIMOHHOE, CUIILHOE;

2) cnaboe, CUIIbLHOE, IPABUTAIMOHHOE, YJIEKTPOMArHUTHOE;

3) NEeKTPOMarHuTHOE, TPaBUTALIMOHHOE, c1aboe, CHITBLHOE;

4) rpaBUTAIMOHHOE, cl1ab0e, HEKTPOMArHUTHOE, CHITBHOE.

Peiitunr-xourposn Ne3
1. Cpena Ha3bIBaeTCsl aKTUBHOM, €C/IM OHA
1) MOJHOCTHIO MOIJIOLIAET 13IA0UIEE HA HEE U3JIYUEHHE;
2) NOJHOCTBHIO paccerBaeT Majaroliee Ha Hee U3JTyueHHe;
3) ycuiMBaeT rnajarolee Ha Hee U3JlyueHHe.

2. CucreMa Hakayku jasepa 103BOJISIET
1) co3nars HHBEPCHYIO HACEIEHHOCTh B AKTUBHOMU cpe/ie;
2) BbI3BATh BBIHYKJICHHOE U3JIyueHHE (POTOHOB;
3) oOecneunTh BHICOKYIO KOI€PEHTHOCTD JIA3€PHOTO U3JTyUEHHUSI.

3. PaccMoTpuM B2 KBAHTOBBIX COCTOSIHUSL, B KOTOPBIX HAXOJIUTCS CUCTEMA ATOMOB, C SHEPTUIMU £
u FE,, npuuem E,> E;. Cucrema OyleT HaXOJUThCSI B COCTOSIHUU C HMHBEPCHON HACEJIEHHOCTHIO, €CJIH
4ucs10 aToMoB Ny ¢ sHepruelt £ Oyaer

1) paBHO unciy atoMoB N, ¢ 3HEpruei £s;

2) MeHble, 4yem No;

3) 6oablue, yuem N,.

4. [punuun [laymu cipaBe s
1) 1151 BCeX TOXKJIECTBEHHBIX YaCTHI] KBAHTOBOMEXAHUYECKONW CUCTEMBI;
2) AIsl CHCTEMBI TOKI€CTBEHHbBIX O030HOB;
3) JUIst CHCTEMbI TOYKJICCTBEHHBIX (DEPMHOHOB.

5. Jlenenue yacTuil Ha 0030HBI U (PEPMHUOHKI ONIPEICIIETCS
1) TOJILKO I'JIaBHBIM KBAHTOBBIM YHCJIOM 71;
2) TOTBLKO OpOUTATIbHBIM KBAHTOBBIM YHCIIOM /;
3) CIIMHOBBIM KBAHTOBBIM YHUCIIOM Mg,
4) opOUTAILHBIM [ © MATHUTHBIM 77 KBAHTOBBIMH YHCJIAMH.



6. 3aBUCHMOCTb MOJISIPHOM TerI0eMKOCTH 'y XMMHYECKH MPOCTBIX TBEP/BIX TEI OT TeMIEpaTyphl
npejcTaBieHa Ha rpaduke

1) 2) 3) 4)

o 25
7. TennoeMKocTh cucTeMbl, coctostiei n3 N = 107 kilacCHUecKUX TPEXMEPHBIX HE3aBUCHMBIX Tap-

MOHHYECKHX OCLHIIATOpOB npu Temneparype T = 300 K, paBua
1)414 Ix/K;  2) 4,14 Iw/K;  3) 1242 x/Ix/K; 4) 41.4 x/Tx/K.

8. JlebGail mosyuns TEOPETHUECKYIO 3aBHCHMOCTb MOJISIPHOH TETIOeMKOCTH (' OT TeMIepaTyphl,
paccMarpuBas KPUCTATMYECKYIO PELIETKY Kak
1) cucremy HeB3aMMOIEHCTBYIOIIMX YACTHIL, COBEPIIAIOIIUX TEIIOBbIC KOJEOAHUS ¢ pa3Ind-
HBIMH YaCTOTAMHU;
2) cUCTEMY CBSI3aHHBIX YaCTHI], COBEPLIAIOIINX TEIJIOBbIE KOJeOaHUs ¢ OJIMHAKOBBIMU YacTO-
TaMH;
3) cucreMy CBSI3aHHBIX YaCTHUI[, COBEPLIAIOIIMX TEIJIOBBIE KOJeOaHUsl ¢ Pa3IMYHBIMH YaCTO-
TaMu;
4) cucteMy HEB3aMMOJICHCTBYIOLIMX YACTHUII, COBEPIIAIONINX TEIIOBBIE KOJIeOaHUs ¢ OJIMHA-
KOBBIMH 4aCTOTAMH.
9. BanenTHast 30Ha COOCTBEHHBIX OJYITPOBOIHUKOB
1) yacTMYHO 3aHsTa HJIEKTPOHAMHU;
2) TIOJIHOCTBIO 3aHSTA YJIEKTPOHAMM;
3) nepekpbIBaeTcs co CBOOOIHON 30HON BO30YIK/IECHHBIX SHEPrHid.
10. C yBenuUyeHHEM TeMIIepaTypbl 3JEKTPOIIPOBOIHOCTD MOJTYPOBOTHHKOB
1) yBenuuuBaeTcs; 2) yMEHBIIAETCS; 3) HEe MeHsIeTCH.
11. B o0Gactt HU3KMX TeMIlepaTyp y MOJIYIPOBOJIHUKOB peobianaer
1) apIpouHast NPOBOAUMOCTb; 3) 2JIeKTpOHHAS TPOBOIUMOCTE;
2) coOCTBEHHast IPOBOUMOCTD;  4) IIpUMECHAast IIPOBOIUMOCTb.

12. Peakuust p= — e +v, +v, HE MOXKET WITH M3-32 HAPYILIEHUSA 3aKOHA COXPAHEHHUS

1) CHUHOBOTO MOMEHTA UMITYJIbCA;
2) JeNTOHHOTO 3apsija;
3) 2JEKTpUUECKOro 3apsia.
13. 3akOHOM COXpaHEeHHs HTEKTPUUECKOr0 3apsijia 3anpelieHa peakiims

1y - =& +v,+v, 3) n+v, > p+e’

2y n+p—>e +v, 4) v, +n—=ptu-,
14. VI3 npuBeIEHHBIX CXEM B3aMMOIPEBPALICHUH YaCTUIl AaHHUTUIISILIUK COOTBETCTBYET

' sy+y p—on+e +v, K'>n"+n" e"+e Dy+y.

Bonpocs 1s1 3auera

1. TennoBoe n3itydyenue. PaBHoBecHOe U3MydeHHEe. XapaKTEPUCTUKH TEIIIOBOTO  H3JTyUEHHUSL.
2. AGcomoTHO uepHoe Tei1o. 3akoH Kupxroga. 3akon Credana-bonbimana u  3akon Buna.
3. PacnpejiesieHue 3HEpruu B crekrpe adbcoaoTHo yepHoro tena. @opmyna  Pases-/lxunca. Yib-
TpaduoseToBas Karactpoda.
4. KBanrtoBas runotesa 1 popmysa [lnanka
5. Buemnuit gporoanexrpuueckuii 3hdhekt u ero 3axonnl. GOTOHEI.

6. Dpdexr Komnrona u ero reopusi.
7. Mopgens aroma Peszepdopna. [Tocrynatst bopa. Atom Bogopona.



8. 'mnoresa ne bpoitnsa. DkcniepuMeHTaTbHOE MOITBEPIKICHHE BOJTHOBBIX CBOUCTB  MHUKPOUYACTHII.
9. CooTHOLIEHHE HEOTIPE/ICTIEHHOCTEH.
10. BoniHoBast (hyHKIIMSI, €€ CBOMCTBA U CTATUCTUUECKUH CMBICIT.
11. Hectanmonapuoe ypasuenue Illpeaunrepa.
12. Cranmonapuoe ypaBHenue llIpenunrepa.
13. YacTuiia B NOTEHIIMATILHOM sIMeE.
14. TIpoxoxaeHue 4acTULbI Yepe3 MOTEHUUAIbHBINA Dapbep.
15. KBaHTOBBIM rapMOHUYECKUI OCLIHILISATOP.
16. Ypasuenue Illpenunrepa ais 3JeKTpoHa B aToMe Bojopoja. [ iaBHoe, opOuTaibHOE U MarHuT-
HOE€ KBAHTOBbIC UUCIIA.
17. KBaHnTOBaHME HEPTUHU IJIEKTPOHA B aTOME BO10poia. CIIEKTp aToMa BOAOPOA..
18. OpOuTANBHBIN U MArHUTHBI MOMEHT 3JIEKTPOHA.
19. CoOCTBEHHBIM MEXaHHUECKI MOMEHT UMITYJIbca MIEKTpoHa (cruH). CIIMHOBBIA MarHUTHBIA MO-
MEHT 3JIeKTpoHa. CIIMHOBOE M MAarHUTHOE CIMHOBOE KBaHTOBBIE uncia. OnbiT [lTepHa u ['epnaxa.
20. Ipunnun 3anpera [laynu. [Teppoauueckast cucrema s1neMeHTOB MeH ieneesa.
21. Ilornoienue, CIIOHTAHHOE U HHAYIHPOBaHHOE U3nydeHue. Koapdumumentsr DifHIITEHHA.
22. Jlazepsl. [IpuHuun neicTBust J1a3epos.
23. Kinaccuueckasi Teopus TenaoeMKocTH. 3akoH J{rononra u [1Tu.
24. KBaHTOBas TEOPUS TEIJIOEMKOCTH DUHIITEHHA.
25. Teopus termioemkoctu lebast. DoHOHBL.
26.5o30ubI U pepmMuoHbl. [ToHATHE 0 KBAaHTOBBIX cTaTUcTHKaX boze-Ditniureiina u Gepmu-Jlupaxa.
27. DHepreTUYecKre 30HbI B KpUCTAJIIAX.
28. PacripesiesieHde 3JeKTPOHOB IO dHepreTudeckum 3oHaM. Kiaccudukanus TBEpAbIX Tel Ha Me-
TaJITb, TIOJTYIPOBOJIHUKHU U JINAJIEKTPUKH.
29. CoOcTBEeHHAs U MTpUMECHas POBOJUMOCTH OTYITPOBOIHUKOB.
30. DIEKTPONPOBOJAHOCTD TBEP/IbIX Tell. TemrepaTypHas 3aBUCUMOCTb 3JIEKTPOIPOBOHOCTH MeTall-
JIOB ¥ MOJIyIPOBOIHUKOB. Y poBeHb Depmu.
31. P-n nepexon. [1oaynpoBOIHUKOBEIE HOJIbI.
32. XapakTepuCTHKH aTOMHOTO siipa. MoJiesi aTOMHOro siipa. Macca 1 9Heprusi CBs3H sJ1pa.
33. 3aKOHBI paJINOAKTUBHOTO pacnana. Anbda-, 0eta- U raMMa-u3JIydeHue.
34. SlnepHble peakilMu U 3aKOHbI cOXpaHeHusl. Peakuus nenenus saep. Llennas peaxuus AejaeHus.
35. Peakius cuHTe3a aTOMHBIX siziep. [Ipobiiema ynpaBiisieMbIX TEPMOSIAEPHBIX PEAKIUH.
36. Buasl B3auMOeMCTBHM M KiTaccUPUKALMS dJIeMEHTAPHBIX YaCTHIL.
37. MeTobl perucTpaiiu dieMeHTapHbIX Yactull. KocMuueckue jtyun.
38. Yactuubl 1 anTHdacTilel. Helitpuno. KBapku.
Bonpocel 1 TemMbl 11 camocTosiTeibHOM paboTel (CPC)
1.Kakoe u3ydeHHe Ha3bIBACTCS TETIOBBIM, U YEM OHO OTJIMYAETCS OT JAPYTUX (IMEPEUNCIUTE KaKUX)
BUJIOB M3JTy4eHUS?
2. JlaifTe ompejieseHHs] OCHOBHBIX XapaKTEPUCTHK TEIJIOBOro M3iaydyeHHus. Kakoe Teno Ha3bIBaeTCs
abCOOTHO YEPHBIM?
3. Chopmynupyiite 3akon Kupxrogda. Kako#t Bua numeer pacrpejiesieHe HEPrUu B CIEKTpe adco-
JOTHO YepHoro tena? Hapucyiite kpuBble pacripeeseHust B 3aBUCUMOCTH OT [UIMHBI (MJIM 4acTOTHI)
BOJIHBI JI71s1 1BYX Temnepatyp (T>>T)).
4. Chopmynupyiite 3akonsl Credana — bosbimana 1 cmelieHus: Buna.
5. 3anuumre Gopmysty Pases - JKuHCa U MOsICHUTE CyTh "yIbTpadroIeToBOM KaTtacTpods!”.
6. 3anumute popmy:y [lnanka v MOSCHUTE CYyTh €r0 KBAHTOBOU I'MIIOTE3bI.
7. Kakoe 3 TeJl, 4epHOE MJIM HEeUSPHOE, HMEET BBILIE TEMIIEPATy Py, €CJIH UX APKOCTH OJJMHAKOBLI?
8.B yem cocrouT siBjeHue, HazpiBaeMoe GoTodhdhexTom.
9. Chopmynupyiite 3akonbl GoToraddexta. B uem 311 3aKk0HBI IPOTHBOPEUAT NPEACTABICHUAM K1ac-
cu4ecKon Gpu3uku?
10. Kak kauecTBEHHO, Clie/lys BOJHOBOM KapTHHE H3JIyUeHHUs], 00BICHUTEL (oTod(hderT?
11. O6bsicHuTe 3aKOHBI hoTodPPexTa, Hexoasd U3 GopMyIbl DHHIITEHHA.
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12.Yto Takoe kpacHas rpanuia ¢oroadpexra. Uem onpenensercs 4MCI0BOE 3HAYEHHE I'PAHUYHOM

gacToThl? UTO BIUSET Ha MOJI0KEHUE KpaCHOH rpaHuilbl poTodpdexra?

13. Yro Takoe pOTOIIEMEHT ¥ KaKOBa €ro BOJIbTaMIIEpHAsl XapaKTepUCTUKA?

14. TTouemy ObLIa OTBEPruyTa MOJIe/Ib aroMa Tomrcona’?

15. B 4émM npoTHBOpeuns NpeuokeHHoi Pesepdopiom mianetapHoii Mojiesu atoma’?

16. B yeM cyuIHOCTh TEOpHH aTtoMa, peanoxenHoi bopom? Chopmynupyitte nocryaarsl bopa. Ka-

KOBBI HEJIOCTATKH Teopuu bopa?

17. Cnektpbl aToMOB. CHIeKTpaJIbHBIE CEPUH aTOMa BOJI0PO/IA.

18.Kakue THIIBI cOyIapeHH BO3MOYKHBI MEX1y 2JIEKTPOHAMH, YCKOPSEMbIMH JJIEKTPHUECKUM I10-

JIEM, U aTOMaM# ?

19. B uém 3axmouaercs onblT @panka U ['epua, 1 Kakue OCHOBHbBIE BBIBO/IbI MOXKHO CIC/IaTh Ha OC-

HOBAHUH OTbITA?

20. Kakue KBaHTOBBIC YHCJIA OMUCHIBAIOT COCTOSIHME MUKPOYACTHIIBI?

21. Yem ompeensieTcst 2IeKTPOHHOE COCTOSIHUE M30JIMPOBAHHOIO atoMa’?

22.00BsicHUTE Mpoliece 00pa30oBaHUsI SHEPIETUUECKUX 30H B TBEPIOM TEJIE.

23. Ot 4ero 3aBUCST IUPHUHA PA3PELICHHOM 30HbI U YUCIIO YPOBHEH B HEl?

24. KaxoBa 30HHast CTPYKTypa [IPOBOIHUKA, MTOJTYITPOBOIHUKA U H30J11TOpa?

25. OOBACHHUTE MEXaHNW3M COOCTBEHHON U IPUMECHON MPOBOIUMOCTHU MOTYPOBOJIHUKOB.

26. KakoB (uzuueckuii cMpIci1 MOHATUS ypoBHS Depmu?

27.UeM OOBSCHSIETCS pa3iMyde TEMIEPATypHOH 3aBUCHMOCTH JJIEKTPOIPOBOJHOCTH Y METAJIOB U

NOJYIPOBOIHUKOB?

28. OOBACHUTE 3aBUCUMOCTH MMOJOKEHHsT ypoBHS PepMU U KOHIEHTPALUK CBOOOIHBIX HOCHUTEIIECH

3apsijia B MOJYIIPOBO/IHUKAX OT TEMIIEPATYPhI.

29. O6bsicHUTEe PU3MUECKHUE TPOLECCH, IPOUCXOISIINE TPH 00Pa30BaHUK P-N IIEPEXO/Ia.

30. Hapucyiite sHepreTHueckue 30HBI B 001aCTH p-n 1epexoja U 0ObACHUTE, B YEM COCTOMUT JICH-

CTBHE BHEIITHEr0 JIEKTPUUECKOr0 IOJIS Ha P-N MEPEXO/L.

31. Uro Ha3bIBaETCA paAMOaKTHBHOCTHIO? Kakue mporecehbl OTHOCSTCS! K UMCily PaMOaKTHBHBIX?

32. Ha 4yem OCHOBaH NPHMHLMII PECHCTPALUH H H3MEPEHHs paJuoakTUBHOIO u3nydenus? Kakue

IpUOOPBI TPUMEHSIIOTCS JUIst ATUX LesIeh?

33. OObsicHHTE YCTPOHCTBO M IPUHLMI JAeiicTBHs cyeTunka Ieifrepa. OnummuTe mMpoueccsl, Mpouc-

XOJISIINE B ra30pa3psiIHbIX CUCTYUKAX.

34. Ilepeunicnure ()U3MUECKUE MPOIECCHI, TPOMCXOSIINE MPU B3anMoJlecTBuM  PB-u3ayueHus ¢

BEIIIECTBOM.

35. B ueM 3aKIr04aroTes MpoIecchl YIPYroro paccesHus 2JIEKTPOHOB SAPaMU, dJIEKTPOHOB Ha JJICK-

TpoHax?

36. YeM 00YyCIIOBIIEHBI TOTEPH SHEPTHH YACTHIILI TIPH POXOKACHUN Uepe3 MOTIOAOLLyIo cpety?
[IpumepHbIe TeMbI pedepaTHBHBIX padoT

. Ob1ast Teopust OTHOCUTEIBLHOCTH U KOCMOJIOTHS.

. IMonstue o GpyHIaMEHTATLHOM I'PAaBUTAIIMOHHOM B3aUMO/JICHCTBHH.

. benple kapauKku, HEUTPOHHBIE 3BE3/1bI U YEPHBIE JbIPbI.

. Pacimupenue BeeneHHOM U PEJTMKTOBOE MIEKTPOMArHUTHOE M3JTYyYCHHE.

. Konmnenus ropsiaero bosbsinoro B3peisa.

. BosnuknoBenue ragakTuk U 38e3/1. CHHTE3 XUMHYECKHX JIEMEHTOB B 3BE3/1aX.

. TemHas maTepus U TeMHasi SHEPrus.

. Bennkoe o0beauHeHne GyHaaMEHTAIbHBIX B3AUMOJEHCTBHMN.

. CynepoObelMHEHHE U TEOPHUs CTPYH.

. CrangapTHasi MOJIEJb SJIEMEHTAapHbIX YaCTHIL.

. CoBpeMeHHbIE B3IJIS/Ibl HA CTPOCHUE DJIEMEHTAPHBIX YACTHIL.

. MeTo1bl perucTpaiuu 3JIeMEHTapHBIX YaCTHII.

. AHTUMHUDP. AHTHBEIIECTBO U €r0 CBOKWCTBA.

. CBepXTeKy4ecTh U CBEPXIPOBOAUMOCTD.

. TyHHeMpoBaHUE B TBEP/IBIX TeIAX M TYHHEIbHBIH MHUKPOCKOIIL.

. PentrenoBckas rTomorpadusi ¥ MpUMEHEHHE MarHUTHOTO Pe30HaHca.

(o< Bie) R, R SN S BN\ I
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npupoa.
LU, WHISHIIUUREIY VIV L ULDL [Vl v & prassasass omsrmen T'HCCHPIIZ.

27. IlpumeHeHne yabTpa3ByKa B MHTPOCKOITHH.
28. [Ipuboppl HAHOTEXHOJIOTHI: CKAHUPYIOLIMI TYHHEIBHBII MHKPOCKOII, aTOMHO-CHIOBOH MHKPO-
CKOII, OJIMKHEIOIBHBIH ONTUYECKUH MUKPOCKOTI.
29. Hanorexnonorus u ee npuMenenue. Hanomarepuasnsl. Hanoycrpoiicrsa.
30. JlazepHasi TepMOXHUMHUSI U €€ TIPUMEHEHHE.

Crrcok MOKeT OBITh 3HAYMTENBHO paciiupeH. Temy pedepara CTyICHTbI COITIACYIOT ¢ MPENo-
JlaBaTeJIeM.

7. YHEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCLU-
IIJIMHBbI

a) OCHOBHAs JIMTeparypa:

1. @u3uKa : METOMYECKHE YKa3aHHs UL TOJArOTOBKU CTYJICHTOB K TecTupoBanuio / A. ®. Iankun
[u 1p.]; Kapenpa obmeil 1 npukiannoit ¢pusnxu. — Bragumup : BraauMUpekuii rocyapeTBeHHbIH
YHHUBEpPCHTET UMeHH Auiexcanapa ['puropbeBnua u Hukonas ['puropwesuda Croseroseix (Bal'V).
2013. =243 c.: mi1. — MIMeeTcs a1eKTpoHHAs Bepeus. — buGnumorp.: ¢. 242.

2. llpoxomensa H. C. Coopuuk 3anau no ¢usuke / H. C. Ipokoiesa; Brnaaumupcekuit rocynap-
CTBeHHBIH yHUBepcHuTeT (Bal'V). — Usn.2-e, ucnp. n gon. — Bnagumup : Bragumupekuit rocyaap-
crBeHHbIN yHuBepcuTeT (Bal'y), 2010 . — 65 c. — Mmeetcst anexTponHast Bepeust. — bubauorp.: ¢. 64.
[SBN 978-5-9984-0043-8.

3. XKapenosa C.B. ®usnka TBEPIOro Tesa : METOANYECKHE YKa3aHUs K J1abopaTOpHbIM paboTam 110
¢usuxe / C. B. XKapenosa, H. C. IIpoxomesa, E. JI. [1lamanckas ; Biajgumupcekuii rocy1apcTBeHHBbII
yausepcutet (Bal'Y), Kadenpa ¢usukn u npukiannoit matemaruku; nox pea. C. B. Xapenosoit . —
Bragumup : Bragumupekuii rocynaperBenssiii yuusepeurer (Bal'y), 2010. — 39 c.: wi., tadn. —
Nmeetes anektpoHHast Bepeust. — bubimorp.: ¢.38.

4. amanckas E.JI. ®usnka aToMoB 1 Mojieky 1. SlnepHast Gusnka : METoJI. yKazaHnus K nabopaTop-
HbIM paboTam 1o ¢usuxe / C. B. Kapenosa, H. C. Ilpoxoutesa, E. JI. [llamanckas ; Braaumupcekuii
rocynapcerentibii yuusepeurer (Bal'V), Kapenpa dusuky u npukiaanoii MmateMatuku ; 1oj pej.
E. JI. lllamanckoii . — Bnagumup : BraguMupcekuit rocygapetBennsiii ynusepeutet (Bal'y), 2010. —
38 c.: min., Tabn. — Mimeetcs anexTponHas Bepeust. — bubmuorp.: ¢.36.

0) oTOJIHUTEIbHAS JIUTEeparTypa:

1. Tpopumona T. H. ®usnka : yueGHUK JUIs BBICHIETO MPO(ECCHOHAILHOIO 00pa3oBaHus MO TeX-
HuueckuM HanpasiieHusiM / T. V. Tpodumosa .— Mocksa: Axkajgemus, 2012 .— 316 c.: ui., Tabin. —
(Beicmee npodeccnonanbuoe obpaszosanue) (bakanaspuar) .— Ipeam. ykas.: ¢. 302-310 .— ISBN
978-5-7695-7967-72.

2. Caseanen U.B. Kypc obmieit ¢pusukn : yuebnoe nocodue juts Bry3os: B 3 1./ U. B. Capenbes. —
7-¢ wm3x., crepeorun. — CII6.: Jlanp, 2007 — (JIyumne knaccuueckue yueOnuku) (Knaccuyeckas
yueOHas murepatypa 1o ¢usuke) (YueOHuku st By3oB. Crienanbhas auteparypa). — ISBN 978-5-
8114-0629-6.
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Metoanveckne ykasaHusi 110 BBINOJHEHHIO J1a0OPAaTOPHBIX padOT pa3MelleHbl Ha CepBepe
kagenpsl Oulld u HaxoasTCst B ¢CBOOOIHOM JIOCTYIIE ISl CTY/ICHTOB.
Pecypcbl 11 AMCTAaHIIMOHHOTO OCBOEHUS Kypca, pa3MElIeHHbIE Ha caliTe Www.cs.vIsu.ru.

8. MATEPUAJIBHO-TEXHUYECKOE OBECINNEYEHUE JUCHUITJIMHBI
1. Jlexumonnass morouHas ayautopust «B», oOopynoBanHas ayau-, BHIEO-, MYJILTHMEIUNHBIMH
CpeaCcTBaMHu.
2. My3eii IeKIMOHHBIX JAeMOHCTpanuit aya. «By, ¢ Habopom IeMOHCTPAIIHOHHBIX TPHOOPOB.
Habop cnaiinoB u Buae0(huIbMOB.
3. @usnyecKuil NpakTUKYM ¢ HAOOPOM YCTAHOBOK M BCIIOMOTATENILHOTO 000pyaoBaHus: aym.428-3,
429-3,426-3, 425-3, 424-3, 422-3.430-3, 431-3.
4. Aypuropus i y1abOpaTOpHBIX 3aHATHH, OCHAIIEHHAs TEePCOHAIBHBIMM KOMIIBIOTEPAMH,
00BEIMHEHHBIMU B JIOKAJIBHYIO BBIYMCIUTEIBHYIO CE€Th M YKOMIUIEKTOBAHHBIMH HEOOXOIMMbIM
CHUCTEMHBIM U MPUKJIAHBIM IPOTPAMMHBIM oOecrieueHuem - aymp.421-3.

[IporpamMma coctaBiiena B cooTBeTcTBHM ¢ TpeOoBanusmMu OI'OC BIIO 1o nanpasieHunto noj-

rorosku 06.03.01 "Buonorus” 77
PaGouyto nporpammy coctaBui goueHT kadeapsl Oulld Y/ /£ H.C. Ilpokouera
Penensent(nl): Qluiity [l FultM 3adean AN, Hoe_
v (Pamnaust 1.0) (Mojtnmen)
IIporpamma onoOpeHa Ha 3ace1annu Kadeupbl Oulld
npotokon No %4 or« 10 » & 2014 ropa.
3aBenayromui kadeapoit /'/" \ B.B.JlopoxkoB

Pabouyas nporpamma paccMoTpeHa U 0J100peHa Ha 3acelaHuK Y4eOHO-METOIMUCCKON KOMUCCHH
HanpasieHuss 06.03.0]1 "buosorus"

npotokon Ne £/ 7 ot« A2 » 4po7hs 201%rona.
Z
-
o —
/ﬁpeneeﬂaTenb KOMHCCHH v 4 s ,O/‘/a,v@//a,//;‘
ATOANHCD (H.0. sﬁamuml/;y)’

[Iporpamma nepeyrBepxaeHa:

Ha yueOHbli roa. [Iporokon 3acenanus kadenpo No oT rojaa
3aBejytomuit kaheapoi B.B.JlopoxkoB
Ha yueOnblit roa. IIporoxo:n 3acenanus xadenapor No oT roja
3apenytomuii kadeapoi B.B./lopoxxkos
Ha yueonbli roa. I1potokon 3acenanus xapeapsr No oT roja
3aBenytomuii kadepoit B.B./lopoxkoB
Ha yueOHsIi roa. [Iporokon 3acenanus xadeapn No 0T roja
3ase/yomui Kadeapoi B.B.Jlopoxkos

13



JINCT MEPEYTBEPKJIEHUS
PABOYEM ITPOT'PAMMBI JUCHUILINHDI

PaGouas mporpamMmMa oobpeHa Ha Aprs~ 758 y4eOHBIN roj
ITpotokou 3acenanus kagenpbl Ne M oT ﬂip Y75 rona
/3aBe,uy10mm71 kadenpoi ///;7/ Qj/fﬂ// /;/7% y’éﬁ)/h,otﬁ,’,
2 7

PaGouas mporpamma ogobpeHa Ha ALIE - /¥ y4eOHBIN roj

[TpoTokon 3acenanus Kapeapbl Ne o ?’ or AL LOF /érprozxa

/ 7 \y /2 € : 7
3aBenyrouuii kadeapoi ,4; ”J A /uﬁékﬁﬂl)ﬂﬁ/

Pa6oyas nporpamma ogobpena Ha /7% - 7f y4eOHBIA roj
[Tportokon 3acenanus kabenpsl No 7% or /2 o ¥ rona

/éaBenonmnﬁ kagenpon = 4,71/ yai /,0[44'&/240/4
Pa6ouas nporpamma ofgobpeHa Ha /20 7~ 7%’ y4eOHBIA roj
IMpoToxkon 3acenanus kapenpst Ne 7# ot 4L 5 - rona

/gaBeIIYIOHIHﬁ Kadeapoi ,///D/// i ot ///J z{/yﬁ/ﬂﬁi

PaGouas mporpamma ogobpeHa nad 75 — o5 y4eOHbIHI roj

Tpotokon 3acenanus kabeapet Ne o 7 ot 77 L4 /Frona
3aBenyromuii kadenpoit 7077 A

iy




