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1. HEJIA OCBOEHHUA TUCIIHUIIJIMHEI

Hensimu ocBoeHust AUCHUIIHHET « CTIElr 1aBbl (PH3HKHY ABJISKYTCS:

- TOTlyYEHHE CTYACHTaMH (PYHAAMEHTATRHOTO 00pazoBasus, cnocobCTBYIOMEro JanbHeineMy
DPA3BUTHIC THYHOCTH,

— (JOpPMHpPOBaHME HAYYHOTQ MHPOBO33PEHUSA H COBPEMEHHOTO (JM3HYECKOTO MBIILICHHS.

— H3YUCHHE OCHOBHEIX (DM3HHYECKHX SBJCHHH U Wieii; oBiajgedne pyHIaMEHTATBUBIME ITOHATH-
AMH, TPHHITUTIAMH, 3aKOHAMH W TEOPHUAMH COBpeMeHHOH (H3MKH, a Taxke MeTo aMH QH3MYECKOTO
HCCIICOBAHUS, YTO NIO3BOHT OPHCHTHPOBATECS B IOTOKE HAYYHON H TeXHHYECKOH MH(OPMALMAL.

OcHoBHBIE 337124l Kypca GHIHKH:

- M3YYCHHE OCHOBHBIX (PM3MHUECKUX ABNCHUH U uieil, ornajenue QYHIaMEHTAILHLIMH TOHATH-
AMH, TPHHITHUIIAMH, 3aKOHAMH B TEOPHAMHU COBPEMEHHOH (H3MKH, a TAKKE METONAMH (DH3HYECKOTO
HCCITe/TOBAHNAS,

- (OpMUPOBAaHHE HAYYHOTO MHUPOBO3I3PEHHS U COBPEMEHHOTO (DU3HYECKOTO MBIILIECHHS.

- OBJAJCHUE NPUCMAMH ¥ MCTOAMH DEIICHHS KOHKPETHBIX 3alad H3 padiMuHBIX O0nacTel (usukm,
MOMOTAOIMX B IAJIbHEHIIEM pPeIllaTh TPAKTHYSCKUE 3a/1a4H.

- O3HAKOMJICHWE ¢ COBPEMEHHOH Hay4HOH annapatypoH, BEIpadoTka HABBIKOB NIPOBeAeHHs (HH-
3HYECKOrO DKCNEPUMEHTA H ABTOMATH3HPOBAHHOH KOMIIBIOTEPHOH 00padoTKH pe3ylbTaToOR H3MEpe-
HHH.

- (opMupoBaHHe YMEHUS BBIIETHTE KOHKPETHOS (DH3HYECKOE COAepykaHue B MIPUKNIAIHBIX 3a-
JAadax Oynyie coernamsHOCTH.

3anavyn JHCUHNJIHHEI:

® TEOpeTHYECKas [IOArOTOBKA B 001acTH (PH3HKH, MO3BONAIOIAA OY/IyIIIHM HHXKEHEPAM OpH-
EHTHPOBATECS B [IOTOKE HAYYHOH M TeXHUYECKOH MHbopMannu, obecneynBas UM BO3MOXKHOCTE He-
IIOJB30BAHHUA ¢)H3I/I"I€CKHX [IPHHIHUIIOB B obnacTIx CHGHH&WHS&HHﬁ;

¢ (GopMHPOBAHME HAYYHOTO MBIIINEHHS, B YACTHOCTH IPaBUILHOTO MOHHUMAHKS TPAHHI] TTPH-
MCHHMOCTH Pa3JTHYHBIX (bH3H‘{EECKHX HOHﬂTHfL 3AKOHOB, Teopnﬁ H ¥YMCHHA OILICHUBATE CTCNCHE 0~
CTOBCPHOCTH pE3YILTATOB, ITOJIYUEHHBIX € TIOMOLNBHY JKCIICPHUMCHTATBHBIX HJITH MaTeMaTHYCCKHX
METOI0B HCCIICIOBAHHA,

* BHIpa0OTKa NPHEMOB H HABLIKOB PEHIEHHH KOHKPETHBIX 33129 H3 pasHbix o0nacred Guiu-
KH, NOMOTAHOMIHX CTYJICHTaM B ;IaHbHCﬁHIEM PCHIATE HHXCHCPHEIC 3a1a4H.

® 03HAKOMIICHHC CTYACHTOB C HAYUHOH annmapaTypoil M BepaloTKa y HHX HAYQ/TbHBIX HABHI-
KOB I[TPOBEACHMSA IKCIICPUMCHTANBHBIX HAYYHBIX HCCIEI0BAHHN pasiuvHbIX (H3WYECKHX ABICHHH H
OLEHKH NTOTpemHOoCTEN n3MepeHui,

2. MECTO JUCITHIIAHWHBI B CTPYKTYPE OIIOII BO

Basxuas nesib Beiciuero o0pa3loBaHHs — NOIYYHTh HAYYHOE [PEACTABICHHE O IPUPOIE U METO-
Jax ee noszHauud., OH3MKa, Kak BeAyllad HAyKa O NPHPOIE, HIPACT [VIABHYIO POIb B JIOCTHXKEHHH
ATOH LENH,

Ilo cBoeMy colepKaHMIO M HAYYHBIM METORAM HCCIEHOBAHHS (PMIMKA SBJISETCA CPEACTBOM 00-
Pa3oBaTCIBHOIO M BOCIHTATETEHOIO BO3ACHCTBHA, MOMOTas pPazBHTHIO YMCTBEHHEIX COCOBHOCTEH,
(hOPMUPOBAHMIO HAYUHOTO MHPOBO33PEHHS, BOCIUTAHHIO BONH H XapaKTepa NpH JOCTHKEHWUH HO-
CTABJIEHHOH 1eIH.

Hucnummana «Crienrnasel QH3HMKH» OTHOCHTCS K 0OS3aTENbHEIM THCUMIUIMHAM BAPHATHBHOM
YACTH POTpaMMel. B coBpeMeHHOM ecTeCTBOZHAHMK HIMPOKO TIPHMEHSAIOTCS MaTEMaTHUYECKHe Me-
TofsL. Jlis1 yenmemnoro ocBoenus Kypca QU3HKH CTYACHTaM HEOOXOMHMO 3HATD CICAYIOINE Paz/es]
BRICIICH MmaremMartuku: AHGdepeHUNaIbHOE U HHTErpalbHOE HMCUHCICHHE, au(pepeHHaTbHbie
YPABHEHHA, AHATUTAYECKYIO TCOMCTPHUK) H JIMHEAHYVIO anredpy, pajibl, 3:1€MEHThI BEKTOPHOrO aHalH-
3a, (YHKUHH KOMIUIEKCHOIO IIEPeMEHHOIO, 3JMEMEHTLI TEOPHM BEPOSTHOCTEH M MaTeMaTHUYECKOH
CTATHCTHKH.
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3. KOMIIETEHIIMH OBYYAIOLIET OCS1, ®°OPMHAPYEMBIE B PE3VJILTATE OCBOE-
HUA THCITHIIAUHBI (MO1YJIS)

Hocnenosatensnoe u3yyeHne (PU3HKN BEIPaGATHIBACT ClIENHPUUECKHH METON MBIIILIEHNS, (PH-
3HYECKYH0 HRTYHIIHIO, KOTOPbIE OKA3bIBAKOTCA BECEMA IIOAOTBOPHBIMU H B APYrux Haykax. Crienua-
JHCTRBI, TIONYYHBIINEG LIMPOKOE (PU3HKO-MAaTeMaTH4yeckoe OOpa3oBaHWE, MOIYT CAMOCTOATENIHHO
OCBaHBAThk HOBBLIC TEXHHYECKNE HAMPABNCHHA, yCHerHO paboTaTh B HHUX, JIEIKQ HEPeXOIUTH OT pe-
IEHAA OJIHMX 33139 K PEUICHHIO APYFHX, MCKaTh HECTAHJAPTHBIE M HETPATHIHMOHHBIE TYTH, YTO
0COOEHHO BAXHO JUIS POQECCHOHANBHON MOGHIEHOCTH CICHHATNCTOB B YCIOBHAX YCKOPEHHOTO
Pa3BHTHS TEXHHKH, KOTAa aMOPTH3AUMS JOCTHKEHUA KOHKPETHBIX Y3KOCIIEHHAIBHBIX 3HAHUH TIPO-
HCXOJIMT Ype3BBIvaiino OLIcTpo.

B nponecce ocpoeHHs AaHHOH JMCIMIUIMHBL CTYAGHT IOJDKEH OONANaTh CIEAYIOUEMH
obwenpogpeccuonaronumu komnemenyusimu (OHK):

- CHOCODHOCTHKY TNPHMEHATH CHCTEMY (PYHIAMEHTATLHLIX 3HAHUH  (MaTeMaTHYECKHX,
ECTCCTBCHHOHAYYHBIX, HHMKEHECPHBIX H SKOHOMHYECKHX) Ul MICHTHQHKAIWH, (OPMYINPOBAHUS 1
PEHICHHS TEXHMYECKHX H- TCXHONOTHYECKMX HpolsieM B 00TacTH TEXHOIOIMH, OpramH3alliH.
NaHHPOBAHUSA H YNPABIECHUS] TCXHHIECKOH W KOMMEPYeCKOH 3KCILTyaTalueil TpaHCITOPTHRIX CHCTEM
(OLIK-3).

B pesynprare ocsoeHMs AMCHHILIHAB! O0YHArOIMKHCA TO/DKEH AEMOHCTPHPOBATH CIEAVIOMME
pe3yabTaThl 00PA30BAHHK:

3HaTh: GU3IMIECKHE OCHOBBI, OCHOBHbIE 3AKOHBI H TIOHATHS (DU3HKM, KOPPEKTHIE MOCTAHOBKH
KIIACCHYECKHX 3a/au.

YMeTh: u3MepsaTh GUIHIECKIE BETHYMHBI, OUPEIeNATEh 001mue Qopybl, 3aKOHOMEPHOCTH, HC-
TI0TB30BATE HHCTPYMEHTANBHBIE CPEACTBA (M3MKH, MOHATH MOCTABJICHHYIO 3a1a4y, obpabaTsBaTh
Pe3y/IbTATEl U3MEPEHHI, CTPOUTL rpaduky, GOPMHUPOBATE PE3YNLTAT, BOCIPHHHMATE HHOOPMAIIHIO
K aHaJIM3Y, CaMOCTOATENIBHO YRH/IETh CHEACTBHS CHOPMYTHPOBAHHOTO Pe3yiIbTaTa, JACIATh BLIBOILL,
IPaMOTHO NOAL30BATLES A3BIKOM ITPEAMETHOH 06macTy.

BrageTs: KynsTypod MbIIIEHHS, CIOCOBHOCTRIO K 0000UIEHHIO, aHan3y, BOCIPUITHIO HH-
(OPMAIIHH, NOCTAHOBKE LIeTH K BEIOOPY ITyTel eé JOCTHKEHHA, OCHOBHBIMH IPHEMAMH 06PaBOTKH I
NPENCTAB/IEHHA BKCIICPHMEHTANBHEIX JaHHEIX.

4. CTPYKTYPA U COAEPKAHHE JUCTAIUIMHBI (MOJAYJIS)
Ofmast TPy 10€MKOCTD JUCITHITIHHEL COCTABIACT 2 3a4eTHRIX equnull (72 yaca)

Buabt yueGnoii paGotsl, Bkmouan ObbeM DopMbl  TeKy-
CAMOCTOATEIRHYID paboTy ¢Ty- vuyeGHOH | wero KOH-
- = LEHTOB paboThl, ¢ | TpOAR ycnesa-
5 3 B U TPYAOEMKOCTS (B uacax) npuMeHe- | emocTH, op-
3‘59 Paznen o %3 1, HHEM HH- | MA@ OPOMEKY- |
./ = L a3 o [ =
i ARCUHTIIHHBI 8 i‘o 5 E Lo E z 28 O TEPAKTHB TOUHOH arTe :
o Jd @55 2 F 2! & | HHXMETO- | CTAUWH (no :
s EES5I|IE 58 G A0B (B | cemecTpam)
= S I, = yacax / %)
1 { OcHOBHBIE TIOHATHS
KBaHTOBOH ONTHKH H | 3 1-4 4 4 8 2/25
aToOMHOH (pH3HKH
2 | DUeMeHTRl  KBaHTOBOH PetiTunr-
MEeXAHHKH 5-12 8 8 16 4/25 KOHTpPOIB
Nel
3 | OcHOBBI (H3UKH aTOM- ‘ Pedirunr-
HOTO sLapa 13-16 4 4 8 2/25 KOHTPOJh
No2
4 | DneMeHTapHbBle HACTH- Peiitunr-
bl 17-18 | 2 2 4 1/25 KOHTPOJIb
Ne3
Beero 3 18 18 36| 925 | 3aver




TemaTndecknii niaH JHCHHATTHALI
OcHOBHBIC NOHATHSA ATOMHOM PHIHKH

1. DmeMenTe! kKBaHTOBOH oNTHKH TeIIOBOE H3NyUeHHe, PAaBHOBECHOE H3TyUCHHE. Xapaxrepu-
CTHKH TENJIOBOTO  H3IMyueHMs. AGComoTHO yepHoe Temo. 3akon Kupxroda. 3axon Credama-
Bonsumana u 3akon Buna. Pacnipenesienue sHepruy B ciektpe afeoqIOTHO YEPHOTO Tela. dopmy-
ma  Pomes-/Lxunca. Yastpadmnonerosas xaractpoda. Keantosas Tnoresa u opmyna ILianka.
Buemauit gorosnextprudeckuit addext 1 ero sakonsl. ®oroust. Iddext Kommrona u ero TEOpHSL.
Mogene atoma Pesepdopna. Iloctynaret Bopa. AToM Bogopona.

2._DJIeMEHTLI KBaHTOBOH Mexanuku [uroresa me Bpoitna, DKcnepuMeHTaNbHOS MTONTBEPAIC-
HHE BOJHOBEIX CBOHCTB  MUKpouacTuil. COOTHOIEHHE HeompeaeleHHocTeil. Bommosas Gyukms, ee
CBOHCTBA M CrarHCTHYecKHH cmbicn, Hecrammomapruoe ypasHerue Ulpemwnrepa. CTammonaphoe
ypasnernue Hlpenunrepa. Yactuua B moteHIHansHOR sMe. [[pOX0kaeHHE YaCTHIE Yepes MOTEHLH-
ankHEIH Oapbep. KanToBbii rapmonnyeckuii ocunnsstop. Ypaenenne llpeunrepa ms JNEKTPOHA
B aToMe Bolopoaa. [JlapHOe, OpOHTANRHOE M MATHUTHOE KBAHTOBBIE 4HC/a. KBaHTORAHHE HEprHH
3NEKTPOHA B aToMe Bosopoaa. CHexkTp aroma Bogopoaa. Ilpasuno otdopa. OpOHTATLHBIN W MATHUT-
HEI MOMEHT onekTpora. CoOCTBeHHBIH MeXaHHTECKHE MOMEHT UMNYITbCa amekTpona (cnun). Crn-
HOBBIA MATHHTHBIH MOMEHT 3/1eKTpoHa. CIIMHOBOE H MarHUTHOE CITMHOBOE KBAHTORBIE YHcaa. OMBIT
[lItepua u [epnaxa. [lpurumn 3anpera [Maymu. [Tepruomnyeckas crctema snementos Menseneesa, [o-
TTIOMICHHE, CIOHTAHHOS M HHAYNHpOBaHHOC W3My4eHwe. Jlasepel. Ilpunummn peficTeus nasepos.
Kaaccuueckas teopusa rtemnoevikocrd. 3akon Jionodra u [Itu. KpanToBas Te0pus TEIIOeMKOCTH
Oftaureiina. Teopus Tennoemkoctn HeGas. ®ononkl. bosonst u hepMuonst. [ToHATHE 0 KBAHTOBBIX
cTaTHCTHKAX boze-Diinmwreiina 1 Gepmu-Jlupaka.

3. OcHopHEIE MOHATHA (DUIMKH TBEPAOTO Tena. JHEpreTHYECKHe 30HB! B KpueTalnax. Pacmpe-
ACJICHHE 3IICKTPOHOB 110 IHEPTETHYCCKHM 30HaM. Kitaccudukalus TBepABIX Ten Ha METAIIbL, T0Jy-
TPOBORHMKY ¥ JHINEKTPpuKH. CoOCTBEHHAs W NPUMECHAs HNPOBOANMOCTH [OAYIPOBOIHHKOB. DIeK-
TPONMPOBOAHOCTE TBEPABIX TeN. [emrepaTypHas 3aBHCHMOCTE MEKTPOIPOBOAHOCTH METATIIOR U MO-
JYIIPOBOJAHUKOB. Y poseHs Pepmu. P-n mepexos. [lomymposoHuKoBbie AHOALL

4. OcHOBBI WH3UKK ATOMHOrO AP M INEMEHTAPHLIX YACTHIL. XapaKTEPUCTHKH ATOMHOTO Spa.
Mozenn aromMHoro snpa. Macca u 3Hepras CBs3u fpa. 3aKOHbI PaTHOAKTHBHOTO paciaia. Amsba-,
bera- u ramma-n3TydeHne. SepHEIE peaklMy M 3aKOHEI coxpanenus. Peaxims nenenns saep. [en-
Hasg Peakis felenus. Peakuus cuntesa aroMubx azgep. IlpoBneva ynpaBiseMbIX TepMOsiAepHBIX
peaxumit. Bunbl B3aumozeitcTeuit W K1accuUKalHs 3eMEHTaPHBIX YacTHI. MeTob! perncTpani
DNEMEHTApHBIX HacTull. KocMuyeckue siyun. YacTnib! u antuyacTrusl. Helitpuro. Keapxu.

5. ObPA3OBATEJBHBIE TEXHOJIOI'HA

JEKIMOHHO-CEMHHAPCKAA CHCTeMa 00ydenHs (TpaJUlMOHHBIE TeKITHOHHbBIE, IIPAKTHYECKHE H Tabo-
paTopHBIE 3aHATHA);

ofyJeHHe B MaTbIX Ipynmnax (BEINOMHEHHE JafOopaTopHBIX paboT B IPYNNAX H3 ABYX HIK TpEéx
YEJIOBEK);

IPHMERCHHE MYNBTHMEIHA TEXHOJOTHH (MPOBENCHHE JICKIIMOHHBIX 3aHATHH € NPHMEHEHHEM KOM-
IBIOTEPHBIX MPE3EHTAHH H ACMOHCTPAIIOHHBIX POJTHKOB C IIOMOIIBIO NpoeKTopa und JBM);
HH(POPMAITHOHHO-KOMMYHHKAIIHOHHbBIE TEXHONOTHH (NpHMeHeHHe HHGOPMAIHOHHBIX TEXHOIOTHIA
I MOHHTOPHHTA TEKYHIEH YCIIEBAEMOCTH CTYACHTOB H KOHTPOJIS 3HAHHIT)




6. OUEHOYHBIE CPEJCTBA JJISI TEKYIIETIO KOHTPOJIA YCITEBAEMOCTH,
IPOMEXKYTOYHOM ATTECTAIIAH IO UTOTC'AM OCBOEHMS AUCIIAIIJIMHBI H
YYEBHO-METOJAUYECKOE OBECIIEYEHHE CAMOCTOSTEJIBHOH PABOTBI
CTYJIEHTOB

JlaboparopHsbie 3aHATHS

B xone Brmonnenus nabopaTopHsix paboT CTYIEHT T0KEH

1. Beuossnte 06s13aTe15H0€ YHCIO MaGOPaTOPHBIX paboT B COOTBETCTBHS ¢ FPABHKOM.

2. OdopMHATE OTUETBI I10 BCEM BBIIIOIHCHHEIM 1a60paTopHbIM paboTaM.

3. 3auwmtuts naboparopHele paboTsl [lpu samuTe Kamol BEIMOMHEHHOH PaBOTHL CTYIEHT
JIOJDKEH:

- 3HaTh CYLIHOCTh (PH3NYECKOTO ABJICHH, HA0II0IaeMOr0 B DKCIIEPHMEHTE, H TEOPHIO, Ha KOTO-
po# bazupyercs pabora;

- UMETh YETKOE NIPSACTABNCHHE 00 IKCIEPHMEHTAILHOH YCTAHOBKE H anmapaType, METOIHKE
BBITOMHEHNS pabOTEH;

- YMETBb OUEHUTD HOTPEITHOCTH H3MEPEHHH,

Otyer no maGoparopHoit pabore omKeH OBITH TAKHUM, 4TOOBI KAKILIE CTyAEHT, B3AB €ro, MOT
pa3obparbes B ¢YTH paboTHI H BOCTIPOH3BECTH MONYYSHHBIH pe3yneTar. J[na naGopaTopHeIX paboT
kadenpa o0wel u npuknagnoi dusuku (Oulld) BEmyckaeT Meroauueckue mocolus, KOTope pe-
ryJsIpHO 00HOBISIOTCH.

Hepeyens nabopaTopHbIX padoT
1. Ompenenenne nocrosuuoi Credana-Bonsumana (6-1).
2. Usyuenne BHewHero doroadpekra (6-2).
3. Onpenenenne pe3oHancHOro NOTEHIMaNA Bo30yRaeHHS aToMa MeToioM Ppanka-Tepria(6-3)
4. VIzyuenne TeMnepaTypHOH 3aBUCHMOCTH COTTPOTHBIIEHHS! [10.IYTIPOBOIHUKOR (6-6).
5. Vsyuenne BONbT-aMIIEPHLIX XaPAKTEPHCTHK TEPMOUIYBCTBHTENLHBIX CONPOTHRIEHHIT (6-7)
6. M3y4deHne cBOMCTB 2IIEKTPOHHO-IBIPOYHOrO nepexoaa (6-9)
7. Uamepenne noctoaunoi Xojuia v KOHUEHTPAaLME HOCHTENEH MEKTPHYECKOTO 3apsaaa B IONyTIpo-
BOJIHUKAX {6-9).
Brimosmenne pacueTHo-rpaduiecknx pador NeNe 1 — 4.
PI'P No3. Atomuas ¢usuxa (10 3amau)
PI'P Ned4. KpantoBas u sinepras ¢puzuka (10 3agau)
Metomuueckue yxazanus k¥ PUP, 3aqaun 0 pemenist THIOBBIX 3a/1a4, CITPABOYMHBIE MATEPUANL BbI-
Ja0TCs TEKTOPOM B HAHANEe KQKAOTO CEMECTPA.
PeHTHHT-KOHTPOIb

Jnist KOHTpoSIs pabOoTHI CTYISHTOB, A TAKGKE IS CTHMYJTHPOBAHHS CHCTEMATHIECKOTO H3YUEHHS KYp-
ca (M3MKA B TEUCHHE CEMECTpa IIPeIyCMOTpeHbl PeHTHHT-KOHTPOJH., OHH NpOBOIATCA B MHCHMEHHOM
dopme. '

Bonpocsl Anst npoBeneHus peiTHHN-KOHTPO.IA
Peiitunr-konrpois Nel

1. Temneparypa aGcomotno yeproro Tema T = 6000 K. Ecnu reMiepatypy Tesia yMEHBIIUTS B 2 pa-
3a, TO SHEPreTHYECKAS CBETUMOCTE aOCOIIOTHO YEPHOTO Tela

1) ymensinutes B4 pasza 3) yBeIMUHTCA B 2 pasa

2) yenmuaTes B 16 pas 4) ymenpuMreg B 16 pas
2. Ecim JyIMHa BOJIHEL, COOTBETCTRYIOILAS MaKCUMYMY H3NYYEHUsS] YMEHBIIUTACh B 4 pasa, TO TeMIie-
patypa abcoMoTHO YSepHOro Tena

1) yBenuumnnace B 2 pasza 3) yBeqIM4HIack B 4 paza

2) yMeHBIINIACh B 4 pasa 4) yMeHBIIMNIACH B 2 paza.
3. Ecii 3auepHEHHYIO NIACTHUHKY, HA KOTOPYIO HaJaeT CBET, 3aMEHHTH HA 3EPKAIBHYIO TOH IKe
TUIOMIAIN, TO CBETOBOE JABICHUE

1) ocranercs HEU3MEHHBIM;  2) YMEHBIIUTCS B 2 pas3a; 3) YBREIIHYUTCA B 2 pasa.
4. DNEKTPOH B aTOME NEPEXONUT U3 Bo30YKACHHOTO COCTOSHUS ¢ BHEPTHeH £ B OCHOBHOE COCTOS-
Hue ¢ sueprueil £y. [1pu aTom nenyckaeres oTton. Macca uenyiesHoro GotoHa papHa
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5. Hacrora naparomero Ha (OTOIEMEHT W3TYYEHUA yMEHbIIACTCS BABOS. BO CKONBKO pa3 HYXKHO
M3MEHHTE 33J1ePKUBAIOLICE HALPAKEHNE, €CIH paboToif BEIXONA YIKTPOHA H3 MaTepuana (GoTosie-

MEHTa MOKHO npeHebpeun?

EO 4) EO _El 5)

1) yBenu4uts B 2 paza;  3) VBENHYHTL B \/5 paz; 5)octaBuTh O3 H3MENEHHH.

2) yYMeHBLUMTD B 2 pa3a;  4) yMeHbUIUTE B J2 pas;
6. [Ipu 3ameHe 0AHOTO MeTaNNa APYIUM JUTHHE BOJHBL, COOTBETCTBYHOINAS KPACHOH IpaHuie (oTo-
oddexra, yvenpinaercs. PaboTa BbIXO@ ISl BTOPOTO METALIA 10 CPABHEHHIO ¢ paboToil BHIXOAA
JUISA TIEPBOTO

1) yBeMTHIHNACK; 2) YMEHBIIMIACK; 3) HE U3MEHUITACK.
7. Onwrter CToneToBsa 110 HCCNeAOBAHHIO B3AHMOJCHCTBHS H3YUCHHS C METALIAMH:

1) mosBonMIN ONpeneUTh pasMeps! apa;

2) mOATBEPHIIH KBAHTOBYI) HPHPOAY H3TYYEHHS;

3) noATBEpAUIH HAJIMUHE BOSHOBBIX CBOHCTB Y DIEKTPOHOB;

4} NOATBEPANIM THIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPIHH 3JIEKTPOHOB B aTOMAX.
8. B a¢ppexre Komnrona doton

1) BLIOHBAET HIIEKTPOH ¢ [IOBEPXHOCTH BEIIECTBA;

2) nepenaeT »NeKTPOHY YaCTh SHEPTHH IPH  YIPYTOM CTOIKHOBEHHU:

3) nepenaer 31€KTPOHY YACThL JHEPIHH MPH HEYNPYTOM CTOIKHOBCHHH.
9. Onpitpt @panka v I'epua 0o HCCIEAOBAHHIO 2IEKTPHUECKOTO Paspsaaa B Mapax pPTyTH:

1) mo3BOIMIM ONpeAeNHTE pasMepsl 51pa:

2) NoATBEPAUIN KBAHTOBYIO IPHPOIY H3.1yUCHH,

3) HOATBEPHIIH HATHYHE BOMHOBBIX CBOHCTB Y BIEKTPOHOB;

4) TOATBEPAHITH THIIOTE3Y O JUCKPETHOM CIIEKTPE PHEPIHUH 2JIEKTPOHOB B aTOMAX,
10. Ha puecynke m3o0paseHn! cTanuonapable 0pGHTH aToMa BOZIOPOAZ COrAcHO Moaean bopa, a
TAKXKE YCAOBHO H300PAXKEHBI NEPEXO/(B 3IEKTPOHA ¢ OTHOH CTAIMOHAPHON OpOHTEI Ha APYIYIO, CO-
NpPOBOXKIATOMHECH H3TYUCHHEM KBaHTa sHepran. B yisTpaduoneroBoit obnacru criexrpa a1 nepe-
XOAB! JatoT ceputo Jladimana, B BUOuMO# — cepuro baibmepa, B HHpaxpacHoi — cepmio llamena.
Hanbonpimed yacToTe KBaHTa B BUAMMOHN 06JIACTH CIIEKTPA COOTBETCTBYET NEPEXO

l n=4 —-n=3
Byla B 2in=3—n=2
IREL AT 3n=5-—n=2
. Hn=5—-n=1

11. B Teopun bopa paguyc n-oit xpyrosoft opGHTLI 2MEKTPOHAE B aTOME BOAODPO/A BHIPAKACTCA Yepes

2
andyc nepsBod opOutel popmynoit: ¥, = K -1, Onpegenurte, KaKk U3MEHISTCA KHHETHYECKAS JHED-
v P H 1

THSA DICKTPOHA IIPH 1TEPEXOIE ¢ TPETheH OpOUTHI Ha IIEPBYIO.
1) yBesnmmuuBaeTcs B 9 pas 3) yBennuuBaeTcq B 3 paza  5) He MeHASTCH
2) ymeHpInaeres g 9 pas 4) yMenpinaeTcs B 3 pasa
12. Onwiter Jlesuccona 1 Jxepmepa 1o Judpakuvy Ha KpHCTAINax:
1) NO3BOMIN ONPEACTHTE PA3MEPHI AApa;
2) NOATBEPIHIIN KBAHTORYHO TIPHPOTY H3TYUEHUA,
3) TOATBEPIHIN HAIMYHE BONHOBEIX CBOHCTB Y 2JIEKTPOHOB;
4) IOATBEPIMITH THTIOTE3Y O THCKPETHOM CIIEKTPE SHEPrHH NCKTPOHOB B aTOMaX.
13. CpaBuuTte anuty BoIHEI ji¢ Bpoiins 4 ;A mapuka Macco m = 0,2 r u nporona Maccoif m =
L
1,67-10° KT, AMEHUIMX OJHHAKOBLIE CKOPOCTH.
1) 6,57.10°% 2) 8,35-10% 3)6,57-10% 4)8,3510™




PeliTunr-kouTpoan Ne2
1. CrannonapueiM ypasraenrueM Llpeannrepa g aNeKTpoHa B BOOPONONOZOOHOM aTOME ABJIAETCS
ypaBHeHHe

dy 2m
1) + - FEwy =0
d’x h* v

4 X4
2)V1y/+2’fq Byt 2 w =0
4rze, r

2

2

4 I

2
4) Vzu/+%?£w=0
:

2. Ecu y — OyHKIHZ HMEET BHI1, YKQ3aHHBIH Ha PHCYHKE, TO BEPOATHOCTL OGHAPYHUTH JIEKTPOH HA

L L
YYaCTKE — < X < — DarHa .
6 .

N 1 %

oY
\/ 3%

4)%

3. B xaxoMm ciydae SHEPreTHHeCKHIH CIIEKTP EKTPOHA CIIOMIHOH?
1) amexTpon B noteHuuansHoi ame mupunoi 1070 u
2) 27EKTPOH B aTOME
3) 2IEKTPOH B MOIEKYIC BOAOPOTA
4) cBOOOIHLIH HITEKTPOH.
4. MaxcHManbHOEe 3HAYEHHE MPOSKIHH MOMEHTA MMITYJIbCa 3JIEKTPOHA, Haxojduerocs B f-
COCTOSIHHH, HA HANPAR/ICHHE BHEIHETO MATHATHOTO 110,15 PABHO
D, 2Y2h; 3)3h; 4)4hn,
5. CKOIBKO pasnuIHBIX COCTOSHUM MOYKET HMETH DIIEKTPOH ¢ [IABHEIM KBAHTOBBIM HHCIIOM 1 = 47
1) 15; 2)48; 3)32, 4) 54
6. OrpenienuTh aToM, Y KOTOPOro B OCHOBHOM cocToSHHE 3anonnensl K, L. M — ciou u B N — ¢jioe
PAacCTIOIOKEHbI 7 ATEKTPOHOR.
HCl, 2)Ge; 3)Br; 4)Ti.
7. JInst HyKJIOHOB BEPHBLIMH SIBISIOTCH CNEIYIONNE VIBEPIKICHHS

1) nporon oGnanaeT 3apsaaoM, PaBHbIM €
2) couH HeHTpOHA MEHBITE CHHA [TPOTOHE;
3) Macchl HYKIIOHOB IPAKTHYUECKK OUHAKOBEI,
8. Uem MeHbllle 3HEPTHS CBA3H AAPa, TEM
1) 6oarme y nero aedexr Macc;
2) MEHBUIYIO PaBOTy HYXHO COBEPIIUTE. YTOOLI PA3/IEHTE ITO SUIPO HA OTAENbHLIE HYKIOHLI;
3) doneile 3HEPTHA BBLISAUTCS IPH PACna/e 3TOrO SApa Ha OTAS/IbHBIC HYKIOHEI,
4) MEHBILE €70 JHEPTHSA TOKOS;
5) MEHBIIIE JHEPIUM BHIIEINTCS B PEAKIHHA TEPMOAICPHONO CHHTE3A 3TOrO LApa ¢ APYTHMH
Apav,
9. Ilpu a-pacnaze
1} 3apsm aapa He H3MEHHTCS, Macca SApa YMEHBINACTCH Ha 4 a.e.M.;
2) 3apan fApa YMEHbLIAeTCS Ha 2e, Macca sapa yMeHbIaercs Ha 4 a.eM.;
3) 3apan aapa yMeHbaercs Ha 2e, Macca sapa He MeHsIeTCH,
4) 3apan sapa yMeHblIaeTes Ha 4¢, Macca siapa YMEHBIACTCs Ha 2 a.e.M.




10. Kaxas 10714 paJuoakTHBHBIX aTOMOB OCTAHETCS HE pacTlaBIICHCs Yepes HHTEPRA BPEMEHH, PaB-
HBIH JIBYM II€pHOIaM [oJTypacraia
50% 67% 33% 75% 25% 7

11. Cxonpko - i - pacnagoB IOJDKHO IPOH3ONTH, YTOO! HECTABMILHEIA  H30TOMN AMEPUITHS o Am

NIPEBPATHIICA B CTAGHILHEL H30TON BUCMYTA g, Bi 7
)8 au4p 3) 6ansp
2)9awul3p HT7an3p
12. Slapo asora TN 3axBaTHIO @ -4acTHIY (;He) H MCITYCTHIIO NPOTOH. AApo KaKoro aneMenTa o6-

pa3oBanoce?

DYF N0 3HSF HEo  HUN
13. Sapo Gepunnms | Be, nornotus jeiitpon | H , mpepparmaercst B sinpo Gopa 't B . Kakas vacruna
TIPH 9TOM BBIOpachIBaeTCH?

Lyp 2)n 3) o d) e” 5) McnyckaeTcs ¥ -KBaHT
14. B nopszke Bo3pacTaHMd HHTEHCHBHOCTH (yHIAAMEHTATHLHBIC B3aMMOJACHCTBHA PACIIONararoTes
CICAYIOLHM 00pa3om

1) samexrpomaruuTHoe, cnaboe, rpaBUTAIIHOHHOE, CHITLHOE;

2) cnadoe, CHABHOE, MPABUTAIINONHOE, SNIEKTPOMATHHTHOE;

3) aNeKTPOMArHUTHOE, TPABHTAIHOHHOE, cllaboe, CHIIBHOE;

4) rpaBHTalMOHHOE, CIaloe, AMEKTPOMATHHTHOE, CHILHOE,

Peitrunr-xoatpoan Ne3

|. Cpe/la Ha3BIBaeTCs AKTHBHOM, €T OHA

1) HOMHOCTHIO NOTTIOIIACT MANAIOIIEE HA HEE H3IYUCHNUE,

2) MONMHOCTBIO PACCEHBAET [13/JAKIIEE HA HEE HITYUCHHE,

3) yCHIIMBAET NAJANIIEe HA Hee H3MyUeHHe.
2. CucTeMa HakaydKH Jiazepa Mo3BOIIeT

1) co3maTh HHBEPCHYIO HACEIEHHOCTh B AKTHRHOM cpejie;

2) BBI3BATL BBIHYKACHHOE H3jIvueHHE HOTOHOR;

3) obecneYnTh BHICOKYHIO KOTEPEHTHOCTD J1a3¢PHOTO H3TYUSHHS.
3. PacemMOTpHM Ba KBAHTOBBIX COCTOSHUSA, B KOTOPBIX HAXOIUTCS CHCTEMA ATOMOB, ¢ SJHEPTHIMH E|
i £, mpuvem £, > E,. Cucrema GyeT HaXOZUTHCH B COCTOSHHH C HHBEPCHOH HACEIEHHOCTRIO, €CITH
4YHCJI0 aTOMOBR N| ¢ 3HEprHel £ Oyaer

1} paBHO YHCHY aTOMOB N> € 3HEprHEH £y,

2} Menbine, yeM Na;

3) Gounblile, YeM V.
4. [Tpuanmn [aynu cnpaseyivB

1) nnst Bcex TORAESCTBEHHLIX YACTHI KBAHTOBOMEXAHNYECKOH CHCTEMBT;

2) 1719 CHCTEMBI TOXICCTBEHHBIX BO30HOR;

3) A5 CHCTEMBI TOXI€CTRERHBIX (DEPMHOHOB.
5. llenenue gacTuil Ha O030HBL M PEPMHOHEI OTIpEIEIIACTCS

1) TONBKO I'MABHEIM KBAHTOBEIM YHCITOM F;

2) TONBKO OPOUTANILHBIM KBAHTOBBIM YHCJIOM /)

3) CIIMHOBBIM KBAHTOBBIM HHCIIOM Hig;

4) opOUTANBHBIM { U MATHUTHBIM 77 KBAHTOBEIMH YHCIIAMH.
6. TemnoeMKocTh cucTeMBl, cocTosmei 13 N = 107 kmaccnueckix TPEXMEPHBIX HE3aBHCHMBIX rap-
MOHHYECKUX OCIIHILTATOPOB IIpH Temrnepatrype T = 300 K, parna

1y414 /K, 2) 4,14 JIw/K; - 3) 1242 kJIx/K;  4) 41,4 xIIx/K.
7. Heball monyyun TEOPETHUECKYHO 3aBHCHMOCTb MOJLIPHOH TemnoemkocTH (i OT TeMHOepaTypEl,
paccMaTpyBas KPHCTALUTHYECKYIO PEIeTKY Kak

1) cucTeMy HEB3aHUMOAEHCTBYIOIMX YACTHLI, COBEPINAIOLINX TEIOBbIC KOIeOaHns ¢ pa3iuy-

HBIMH JacTOTaMH;
2) crcTeMY CBA3aHHBIX YACTHLI, COBEPIIAIOILMX TEILIOBBIC KOIeDaH st ¢ O/MHAKOBBIMA YaCTOTaMH,
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3) cucTeMy CBSI3HHBIX YACTHIL, COBEPLIAIOLINX TEILIOBBIE KONEGAHIIS ¢ PA3IHTHEIME YACTO-
TaMH;
4) cucTeMy HeB3aMMOJIEHCTBYIOIINX YACTHL, COBEPINAIOIIMX TENIOBbIC KOTCOaHUS ¢ ONMHA-
KOBBIMH YACTOTAMH.
8. 3aBucHMOCTE MONAPHOH TennoeMKOCTH Cy XMMHYECKH MPOCTBIX TBEP/BIX TEI OT TEMIEPATYDbI
fIpeJsicTaBiieHa Ha Tpaduke

1) 2) 3) 4)

9. BanenTHas 30Ha cOGCTBEHHBIX NOJTYIPOBOIHHKOB

1) 9acTH4HO 3aHATa SNCKTPOHAMM;

2) MOJIHOCTBEO 3aHATA H1EKTPOHAMH;

3) mepekphIBaeTCH O CBODOMHON 30HOMH BO30 YK ISHHBIX DHEPTHIA,
10. C yesHueHHeM TeMNIepaTypE! AEKTPOIIPOROIHOCTE TIOMY N POBOTHHKOB

1) yBenuuuBaeTcs; 2) YMEHBIIACTCS, 3) He MeHseTCS.
11. B 0biacti HU3KHX TeMIEpaTyp y NOIYIPOBOAHMKOB NpeobaagacT

1} ABIpOYHAS NPOBOAHMOCTE; 3) 31eKTPOHHAS IPOBOJAMMOCTE;

2) cobcTReHHas IPOBOAKMOCTE;  4) NpEUMECHas IIPOBOHMOCTE.

12. Peakuust 4~ —> e +v,+V, He MOKET HATH H3-3a HAPYLICHHS 32KOHA COXPAHEHHS

1) cIMHOBOTO MOMEHTZ HMITYIIBCA,
2) menTonHOro 3apAaa;
3) aNeKTPHUECKOro 3apsaa.
13. 3axonoM coxpaHeHHs 3MEKTPUICCKOTO 3aps/ia 3alpelleHa PeaKIHs

D p —e +v, +v, 3)n+v, > p+e’

2yn+p—e +v, 4) v, +tno>p+u .
14. 13 npuBeCHABIX CXEM B3aHMONPEBPALICHUH YACTHI| AHHHTH/IALILY COOTBETCTRYET

7’ >y+y pornte +v, K'szt+x etteT >y,

Bonpoce! aas 3auera

1. Tennosoe n3nyuenne. PaBHOBECHOE HATYHEHHE. XAPaKTCPHCTUKH TEIUIOBOTO H3YUEHHS,
2. AbcomotHo yeproe Temno. 3akoH Kupxroda. 3akon Credana-bonsumana 1 3akoH Buma.
3. Pacnipenenenue sHepruyn B crnekTpe abCoMOTHO YepHOro Tena. Mopmyna  Pazes-lxunca. Yis-
TpadHoneToBad KaracTpoda.
4. Ksanropas runoresa u gopmyna [Tnanka
5. Bremmnii orosnexrpuueckuii addexT 1 ero 3akoHbl. DOTOHEL
6. Dddexr KoMmrToHa H ero Teopus.
7. Monene atoma Pesepdopana. Ilocrynarst Bopa. Atom Bomoposa.
8. l'umotesa e bpoiing. DxcnepuMeRTAIBHOE TOATBEPIK/ICHHE BOJIHOBBIX CBOMCTB  MHKPOYACTHIL.
9. CooTHOWIEHHE HEeOTIpeIeIeHHOCT .
10. Bonnosas QyHKUNA, ee CROHCTRA U CTATUCTHUYECKHI CMBICT.
11. Hecraunonapuoe ypasrerue lllpenunrepa.
12. Cranmonapnoe ypasuenue [1lpenunrepa.
13. YacTnia B MOTCHUHANBHOH SME,
14. llpoxo#xIeHHE 4acTHIIBl Yepe3 MOTeH HaIbHLIH Oaphep.
15. KBaHTOBEIH rapMOHHYECKHH OCLIMIILATOP.
16. ¥Ypasnenue llipeaunrepa uis 3IeKTpoHa B aToMe BOJopoaa. [ nasHoe, opOUTAaNbHOE U MArHHT-
HO€ KBAHTOBLIC 9HC/Ta.
17. KpanToBaHHE 2HEPIrUH ICKTPOHA B aTOMe BoJ0poaa. CHEKTp aToMa BOJOPOJIA..




18. OpOuTanbHBIl H MATHUTHBIA MOMEHT 3JIEKTPOHA.
19. CobeTBeHnBIH MEXaHHUECKHH MOMEHT HMITYIIBCA JMeKTpona {cnur). CH¥HOBBI MAarHUTHEIH Mo-
MEHT oleKTpoHa. CIIMHOBOE M MarHATHOE CIMHOBOE KBaHTOBbIe uicia. Oner ltepna n lepraxa.
20. Ipunuun sanpeta [aynu. [Tepuomudeckan cucrema a:1eMenToB MeHgeneesa.
21. [Tornomenne, cOHTaHHOE ¥ HHAYNHpoBaHHoe uanydenue, Koadduuuenter Diinmreiina.
22. Mazepst. [lpuHnun neidcTBUA na3epos.
23. Knaccuueckas Teopus TerioemkocTs. 3akon Jrononra u [ta.
24. KBanToBas Teopus TEINIOEMKOCTH JHHIITEHHA.
25. Teopus rermnoemroct Jlebas. GoHonsL
26.bosonsl u pepmuonkl. [lonaTue o KBaHTOBBIX cratHeTHRax Boze-DiHiuTeiina n Gepmu-Jlupaka.
27. DHepreTHyecKHe 30HE! B KPHCTAIIAX.
28. Pacnpepenenne 3ICKTPOHOB MO 3HEPreTUUecKUM 30HaM. Knaccudukanns Teepaplx Tel Ha Me-
TaLIBI, TOIYNPOROIHAKH H AH3IEKTPHKH.,
29. CobcTBeHHAA W IpUMECHas TPOBOJHMOCTH HOJIYIPOBOJIHHKOB,
30. D1eKTPONPOBOIHOCTE FBEPABIX Tell. TemireparypHas 3aBHCHMOCTE NIEKTPONPOBOIHOCTH META-
JIOB H IIOJIYIPOBOAHUKOB, Y poBeHb DepMa.
31. P-n nepexoa. [lonynpoBoHHKOBEIE THO)BL.
32. XapakTepuCTUKHA aTOMHOTO fapa. Mojenu atoMBoro siipa. Macca 1 SHepris CBA3H 41pa.
33. 3aKoHbl PaJHOaKTHBHOTO pacnand. Anbda-, 6eTa- H raMMa-H3IyueHHe,
34. A nepurie peaknun 1 3aKOHBI coXxpaHeHHs. Peakuus nenenus saep. Lenuas peaxuus meyieHns.
35. Peaxnua cunTesa aroMHbIX sep. [IpobnemMa ynpapiaseMbIx TEPMOSICPHBIX PEAKLIHH,
36. Buasl BzauMoaeHCTBHIH 1 KiIacCH(PUKAIHS JIEMEHTAPHEIX YaCTHIL.
37. MeTonbl perHCTpaliy MeMeHTApHbIX YacTull. KocMuueckue myun,
38. Yactaue! w antuyvactunsl. Hefitprao. Kapkm.

Bonpoce! 4 TeMbl 1A caMocTosATeNbHOH paborel (CPC)
1. Kaxoe u3nyyensie Ha3pIBACTCH TEUIOBBIM, H YeM OHO OTIIHYACTCS OT APYIrHX (EPEUHCIHTE KAaKHX )
BH/IOB U3ITYUeHUS?
2. JlaiiTe onpeneleHUs OCHOBHBIX XapakTEPUCTHK TEINIOBOre Hanyuenus. Kakoe Teno HazbBacTes
a0CcOoMOTHO YepHBIM?
3. Chopmynupyiite sakon Kupxroda. Kakoit BUI HMEET pacrpeie/IcHHE SHEPTHH B CMIEKTpe abco-
mOTHO Yeproro Tena? Hapucyidte kpuBble paclipelecHus B 3aBUCHMOCTH OT JUIHHEI (WM 9aCTOTH)
BOJHLL 11 iBYX TeMneparyp (T2>T)).
4. Chopmynupyiite zakonsr Credana — bonbimana u cmemenus Buma.
3. 3amumure hopmyity Panes - JLkunca U TOACHHTE cyTh "yInTpaduoieToBo KaTacTpods:”.
6. 3anuumute hopMyny [1TaHka ¥ MOACHUTE CYTH €I0 KBAHTOBOH THIIOTE3EL.
7. Kakoe u3 Ten, YepHOEe HIW HEIEPHOE, MMECT BBIIIC TEMEPATYPY, €CIIH HX APKOCTH OTMHAKOB?
8.B 4eM coCTOUT SBIEHHE, Ha3zbIBaeMoe hoToadherTom.
9. Chopmyaupyiite 3axonsl doTorddekra. B yem 3TH 3aKOHBI TPOTHBOPEYAT NPEICTABICHHAM KiIac-
cuueckoi du3zuku?
10. Kak ka4uecTBEHHO, ClIe/1ysl BOMHOBOH KapTHHE H3TYUYEeHUS, OO BICHUTE (hoToddheKT?
11. Obpacuute 3akoHs! poTo3PpderTa, nexona uz GopMmyasr DHHIITEHHA.
12910 Takoe KpacHas rpanuna ¢oroaddexra. UeM onpenensercs YHCIOBOE 3HAYEHHE TPAHHYHON
4acTOTEl? UTo BIHACT HA MOI0KEHUE KPacHOH rpasuibl hortosdidhexra?
13. Yto Takoe GOTOIIEMEHT M KaKOBa €0 BONBTAMIICpHAS XapaKTepHCTHKA?
14. [Touemy ObL1a OTBEepruyTa Mozens aroMa TomucoHa?
15. B uéMm npoTHROpeuns npeanoxkeHHod PesepdopioM m1aHeTapHON MOISTH aTOMA?
16. B yeM cyniHocTs TeopuH atomMa, npennoskernoi bopom? Chopmynupyiite nocrynarel bopa, Ka-
KOBBI HEJIOCTATKH Teopun bopa?
17. Cnexrpel atroMoB. CieKTpanbHEIE CEPHH aTOMa BOAOPOAA.
18.Kakue tunm coynapeHuit BO3MOMKHBl MY 3NEKTPOHAMH, YCKOPAEMBIMH AMEKTPHUYECKHM TIO-
JIEM, H aTOMaMHu’?
19. B uém 3akmouaetcs onbiT Ppanka ¥ ['epua, ¥ kakue OCHOBHEBIE BBIBOABI MOYKHO CASIATE HA OC-
HOBaHHH OIEITA?
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20. Kakye KBaHTOBBIE YHCITA OTTHCBHIBAIOT COCTOSHUE MUKPOYACTHILI?

21. Hem onpesensercs 3MEKTPOHHOE COCTOIHUE H30.IMPOBAHHOO aToMa?

22.00bacHuTE IpoLiece 00Pa3OBAHNS YHEPreTHUCCKHX 30H B TBEPIOM TeI€.

23. Or 4ero 3aBHCAT INMPHHA PA3PEIUICHHOM 30HE] M YHMCIIO YPOBHEH B Heit?

24. KaxoBa 30HHAA CTPYKTYpa NPOBOIHHKAE, OIYNPOBOIHHKA H H30IATOPA?

25. OBwscHuTe MexanusM coDCTBEHHOH U NIPHMECHOI NPOBOIMMOCTH I1OJIYITPOBOIHHKOB.

26. Kaxos ¢u3uueckuit CMEICN NOHATHS YpoBHa DepMu?

27.Hem oOpAcHACTCA pasiiyHe TEMICPATYPHOH 3aBHCHMOCTH 2JIEKTPOIPOBOIHOCTH Y METATIOB H

NMOMYIIPOBOJHHUKOR?

28. OOpACHHTE 3aBHCHMOCTb MONOKEHHS yPOBHS MDepMu W KOHIEHTPAHU CROGOHBIX HOCHTEICH

3apalia B NONYNPOBOAHHKAX OT TEMIEPATYPEIL.

29. OfbacHuTe HHINUECKHE IPONECCH], IPOUCXOAAINHE TPH 06pa30BaHHH pP-n HEpExoa.

30. Hapucyiite oHepreTHdeckre 30HbL B 067aCTH p-n nepexofa U 0OLACHHTE, B 4€M COCTOWT Aei-

CTBHE BHEIIHETO SNIEKTPHUYECKOIO IO Ha P-N [IepPEXOT.

31, Yo Ha3LIBAETCA PaAUOAKTHRHOCTEI? KaKue Mpoliecehl OTHOCATCS K MHCIY PagHOAKTHEHBIX?

32. Ha ¥eM OCHOBaH IIPHHIHI PETHCTPAIMH U H3MEPEHHS PaAMOAKTHBHOro m3mydenus? Kaxue

[IpHOOPE! IIPHMEHAIOTCS JUIS ITHX Lieneit?

33. O0psachnTe YCTPOHCTBO ¥ TIPHHIMN JgHCTBHs cueTdnKa | eifrepa. OnumunTte OpoleccH, TIPoHc-

XO/I41I[HE B ra30pa3paaHbIX CHSTHHKAX,

34. Tlepeuncnute QusmyecKye MPOLECCH, MPOUCXOMAIIHE TIPH B3AUMOACHCTBUH  [-M3TydeHHs ¢

BEIIECTROM.

35. B Yem 3aK1F04AI0OTCS MPOLECCE! YIIPYTOrO PACCesHHs 3MEKTPOHOB SAPaMH, HIEKTPOHOR HA ICK-

TpoHax?

36. Yem 00ycsoB/ICHB! NOTEPH DHEPTHH YACTHIIB! IIPH [IPOXOKACHHH YEPE3 MOMIOMAIOIVIO Cpeny?
IIpuMepHBIe Tembl pedepaTHBHLIX paboT

[. Obmiasg TeopHs OTHOCHTEIRHOCTH H KOCMOIOTHS.

2. llonarue o pyHaMEHTATHHOM I'PABUTAIIHONHOM B3aHMOAEHCTRHY.

3. bensre kapIWKH, HERTPOHHEIC 3BE3/bI H YEPHBIE JBIPHL

4. Paciupenne Beenennolt M peTHKTOROE JNEKTPOMArHHTHOE M3JIyUeHHE,

3. Konnenuusa ropsauero bonsimoro Bapemsa.

6. BosnukHOBeHHE ranakTuk H 3Be3a. CHHTE3 XHMHYECKHX 3JIEMEHTOB B 3BE314X.

7. TeMHas MaTepus U TEMHas JHEPIHsl.

8. Benuxoe o0beAMHEHHE QYHIAMEHTANBHEBIX B3AHMO/IEICTBHIL,

9. Cynepo0be/INHEHUE H TEOPHS CTPYH.

10. CtanpapThas MO/IENE 3TEMEHTAPHEIX YACTHII.

11. CoBpeMeHHBIE B3ITIAL HA CTPOCHUE DJIEMEHTAPHBIX JACTHLL.

12. MeToap! perucTpaiuy IeMEeHTAPHBIX YaCTHIL.

13. AHTUMUpP. AHTHBEIIECTBO H €70 CBONHCTBA.

14. CBepXTeKydecTh H CREPXIIPOBOIHMOCTE.

15. TynnenupoBaHHe B TBEPABIX TE€TAX H TYHHEIbHBIA MHKPOCKOT,

16. PenTrenosekas Tomorpahus 1 IpUMEHSHME MATHHTHOTO PE30HAHCA.

17. @usnka m1a3smel 1 YIPaBISeMBIH TCPMOSACPHEIR CHHTES,

18. TocTuxkeHusa coBpeMeHHoH Onoduzukm.

19. lunamudgeckuii xaoc. O@pakraisl,

20. IMopanok u Gecriopaaok B MEpE DONBIIMX MOJEKYIT.

21. Kuneruka 1 TepMoIHHAMHKA OHOJOIHYSCKUX NPOLIECCOB,

22. DxcnepuMeHTallbHEIE HCCEA0BAHUS JMEKTPOMATHHTHOTO TIOJS 3EMIIH.

23. MarauTHoe none 3eMIu.

24, DNeKTpUUEeCTBO B )KHBLIX OPIaHH3IMAX.

25. DnexrpudectBo B atMocthepe. Monuus u eé npupona.

26. OH3UYECKHE METOIB! PETHCTPALHM 3eMIIETPACEHHH.

27. IlpuMeHeHre VARTPA3BYKA B HHTPOCKOINKH,

Il




28. [Tpu6oppl HAHOTEXHOIOrHH: CKAHMPYIOUIMI TYHHETBHAbIIT MHKPOCKOII, @TOMHO-CHIIOBOH MHKpO-
CKOI, OMIKHETIONBHBIH OIITHYECKU MUKPOCKOIL.
29. Hanorexnonorus 1 ee npumenenne. Hanomarepuaiel. HanoyeTpoitcrsa.
30. Mlazeprad TepMOXHUMHS U €€ IPUMEHCHHE.

Crimcok MoxeT ObITh 3HAYUTENBHO pacimupeH. TeMy pedepara CTYASHTEHI COrIACYIOT C PENo-
JaBaTeNeM.

7. YHEBHO-METOIUYECKOE H HHPOPMAIMOHHOE OBECIEYEHHE IHCILIU-
INITHHBI
@) OCHOBHAS JTHTEpaTypa:
I. @H3HK2 : METONNYECKHE YKA3aHUs UL TIOATOTOBKH CTYJEHTOB K TeCTHpOoBaHU / A. @, Iankun
[ 2p.]; Kadeapa obuiedt u npuxnaanot dmnkn. — Bramumup : BaaguMupckuii rocy(aperpeH I
YHUBEPCHTET MMEHH Asiekcanapa I'puropeepuda u Huxonas Ipuropeesnua Cronerossix (Bal'V),
2013. - 243 c.: un. —~ MiMeercs 31eKTpoHHan Bepeus, — Buomuorp.: ¢. 242.
2. Hpoxomesa H. C. Coopuuk 3amau no dusmke / H. C. Ipokomesa; Bnanumuperuii rocynap-
CTBEHHEIH yHuBepenteT (Bnl'Y). — Msa.2-e, uenp. u mon. — BuaguMup : Bragmmupckuit rocyaap-
CTBeHHBIH yHUBepeuteT (Bal'Y), 2010 . — 65 c. — Mmeetcs snexTponnas repeus. — bubnuorp.: c. 64,
ISBN 978-5-9984-0043-8,
3. Hapenosa C.B. Qusnka TBEPNOIO TeJa | METOANYECKHE YKA3AHUS K 1a00PaTOPHBIM paboTaM o
tmzmke / C. B. XKapenosa, H. C. [Tpokowesa, E. J1. Hlamanckas ; Brajiuvnpekuii rocy 1apeTBeHHbl
ynusepeutet (Bnl'Y), Kabenpa pusuxu n npuknaguoit Matemaruky; nox pea. C. B. Japenogoit , —
Bramumup : Branumupernii rocyapetsenssiit ynusepenrer (Bal'Y), 2010. — 39 c.: un., 1aa. —
Hmeetes anextpornas Bepeus. — buGnuorp.: ¢.38.
4. IlTamanckas E.JL. ®usuka aToMOB H MOTCKYIL SInepHast (pU3nKa : METOM. ykaszaHus K nadoparop-
HBIM paboram 1o gusuke / C. B. JKapenosa, H. C. Tlpokoweea, E. JI. Illavanckas ; BnaguMupckuit
rocyaapeTsentbid yuuBepcuter (Bnl'Y), Kadenpa ¢usuku n npuxnaisol MareMatiky ; 0oa pe.
E. JI. lllamanckol . — Braaumup : Bragumupekuit rocyaapetBennbiit yausepeuteT (Bal'y), 2010, -
38 c.: w1, Tabn. — MmeeTcst aneKTpoHHAS Bepewsl. — bubauorp.: ¢.36.
0) JloNONHATENBHAL THTEpaTypa:
1. Tpopumora T. U. Ousmka : yueSHUK 18 BBICIICro MpodecCHOHATEHOrO 06pasoBaHus 110 Tex-
HuueckuM Hanpasnenusiv / T. M. Tpodumosa .— Mockea: Axagemus, 2012 — 316 ¢.; un., Tab1. -—
(Borcmee npogeccuonansioe odpasoranne) (Bakanappuat) — Ipenm. ykas.: c. 302-310 — ISBN
978-5-7695-7967-7
2. Casesmmer M.B. Kypc obmieii ¢uzukn : yyeGHoe nocobue ana Bryzos: B 3 1. / H. B. Casenbes, —
7-e u3n., crepeotun. — CII6.: Jlans, 2007 — (Jlyuune knaccuueckue yuebmmku) (Kiaccuueckas
yuebnas imreparypa no ¢usuke) (Y4aebuuxu juis Byzos. Crennansuas nureparypa). — [ISBN 978-5-
8§114-0629-6.

Meroguueckne yKasaHHsi 110 BLIUTOTHEHHIO NabopaTOPHBIX paBoT pa3MellcHBl Ha CEpBEpe
kaeaper OulI® 1 HaxoxaTes B CBOGOIHOM JOCTYIE /LI CTYASHTOB.

8. MATEPHAJIbHO-TEXHHYECKOE OBECIHHEYEHHE JIUCITUILJIHHBI

1. Jlexuuonnas mortodHas ayauTopHsi «Bx», obopyaosanHax aynM-, BHIEO-, MYILTHMEIHMHBIMH
CpeacTBaMH.

2, My3sel JIEKIMMOHHBIX AeMOHCTpaLHit aya. «By, ¢ HaGopoM JeMOHCTPAaHOHHEIX TPHEOPOE.

Habop cnaitnos n BusieoduneMoB.

3. Gusnuecknit NPaKTHKYM ¢ HaOpOM YCTAHOBOK M BCIIOMOTATENBHOrO 060pyAoBaHus: ayr428-3,
429-3, 426-3, 425-3, 424-3, 422-3.430-3, 431-3.

4. Aynutophs Juig  j1a0OpaTOPHEIX 3AHSTHI, OCHAEHHAS MMEPCOHAIBHBIME KOMIBIOTCPAMH,
00OBEAHHEHHBIMH B JIOKATBHYIO BBIYHCIHTEIBHYI) CeTh M YKOMINIEKTOBAHHBLIMH HEOOXOIHMBIM
CHCTEMHBIM M NPUKIAJBEIM IPOrpaMMHBIM o0ecrnieuerHneM - aym421-3.




roToBkH 23.03.01 "TexHo10rHs TPAHCIOPTHLIX IPOLECCOB" ¢-~—7-‘
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[Iporpamma cocraBneHa B coorBercTBud ¢ TpeboBanusmu ®I'OC BO 1o HamnpapieHHIO MMOJI-

pa

PaGouyro nporpaMmy coctaBui goreHt kagenpsr Oulld
é.

Penensent(sr): %{QM wr A qou g /’3/7/% L.k, ggzz p
(Damunma [57] L/(nonrmt:b)

pPOKOIICBa

=

IIporpamma oj00peHa Ha 3aceiaHuu Kadenpor Oulld |
npotokon Ne 44 or«_ 7/ » 04 2015 ropa.
3apenyroumii xkadhenpoi B.B.dopoxkos

Pa0ouas nporpamMma paccMoTpeHa u ono0peHa Ha 3ace,11aHH; y4eOHO-METOIMYECKOH KOMUCCHH

nampasneHus 23.03.01 "TexHosorus TPaHCIOPTHBIX MPOLECCOB"

npotokon Ne B otr« &G » Y 201 Toza.
[Ipencenarens KOMUCCHH ,ﬁﬁ,@( /U CLC//’) Lt (?1%0/ b U /:{‘
NOAIKCH Damuinus)

[IporpaMma nepeyTBepx/1eHa:

yuebnslit rox. Ilporoxon 3acenanus kadeaps Ne 0T roja
3agenyrouuit kadgeapoi B.B.lopoxkoB
yuebHbI# roa. Ilporoxon 3acenanus kadenpor No oT rojaa
3apeayromuii kadeapoit B.B./lopoxkos
yuebnslid roa. [Ipotoxon 3acenanus kadeapnr Ne oT roma
3aBenyronmii kadeapoit B.B.JlopoxkoB
yuebnsiii roa1. [lpotokon 3acenanus xadeapsr Ne oT roja
3aseqyrommil kadenpoit B.B./lopoxkoB
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