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1. HEJH OCBOEHUA AU CHATLIMHDI

Henpro oceoenns AMCHMILIMHBL «Du3pika» gBndeTcs obecnedeHHe OYAYIIEro CIELHATICTa
HayuHOH (usuueckodt 6a3od, Ha KOTOpoH B BHICIUEH TEXHMYECKOH MIKONE CTPOHTCA
oOlierHIKeHEpHAs W CIELHMANBHAS IIOATOTOBKA. IlocnefosatenNsHoe H3ydeHMe  (DH3UKH
BEIpabaTLIBaeT ClelH(HIecK i METOI MEIUIEHHS, PUIUUECKYIO HHTYHIHIO, KOTOPHIE OKA3LIBAIOTCS
BECEMA IUIOAOTBOPHEIMH M B ApPYrHX HaykaX. CrlCHRATHCTH, MONYYHBINHE IHPOKOE (HIHKO-
MareMaTHyeckoe o0pasoBaHMe, MOTYT CaMOCTOATENBHO OCBAMBaThL HOBBIE  TEXHUYECKHE
HANPaBICHUS, YCICIHHO paboTaTh B HHX, JETKO MEPEXOJMTL OT PelleHHs OAHHX 3a0a4 K JPYIHM,
HCKaThb HECTAHAAPTHBIC M HETPAAMIMOHHLIE TYTH, YTO 0COOSHHO BAXHO JUSL NPOQpeccHoHaIHOH

MOOMIBHOCTH CHELHAJIMCTOR B YCIOBHAX YCKOPCHHOIO pa3sBUTH TEXHHKH.

3anayu:

® TCOpETHYECKasl [IOACOTOBKA B oOmacTyt QM3MKH, TO3BONMIONAS OyyliuM HEKeHepaMm
OPUEHTHPOBATBHCSA B IOTOKE HAYYHOH H TeXHHUeCKOM mH(bopMauwu u 0OecreudBalolas UM
BO3MOXHOCTb HCIIOJIB30BAHHSA HOBBIX (DM3HUECKUX MPHHIHIIOB B TeX 00JacTsIX, B KOTOPLIX OHHU
CHEIHATTH3HPYIOTCA;
* (QOpMHpPOBaHHE HAYYHOTO MBIIDICHHS, B YACTHOCTH I[IPABHIGHOTO TOHWMAHHS TIPAHUI
NPEMCHHMOCTH PA3IHYHBIX (H3A9ECKUX IIOHATHE, 3aKOHOB, TCOPHM W YMEHHUS OLEHHBATD
CTCIIEHE HOCTOBEPHOCTH PE3YNLTATOB, IIOJYYEHHBIX C IIOMOIILIO 3KCIEPHMEHTANBHBIX HIH
MaTEMaTHYECKHX METOJIOB HCCIeAOBAHMS,
* BHIPaGOTKa MPHEMOD M IIABLIKOD pEmICIHil KOIKPETHBIX 3a1d4 M3 PasHBIX obMacTeH (H3HKH,
IOMOTAIOINHX CTYAEHTaM B JalbHEHIIEM pellaTh HHXKSHEPHBIE 32134,
® O3HAKOMJICHHME CTYJCHTOB C COBPCMEHHOH HayyHol anmaparypod H BbeIpaboTka Y HHX
HauaJbHBIX HABBIKOB TPOBEACHHSA SKCICPHMEHTAIBHBIX HAYYHBIX HCCIENOBAHUH pPA3THUYHEIX
(H3HYECKHX ABNEHHH W OLEHKH [TOTPEIIHOCTEN U3MEPEHHIA.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucmynnuna «Pu3uka» OTHOCHTCS K 0043aTeNbHbIM JHCUMIUIEHAM Omoka 51 JHCHMIIHHEEL
(Mozynm) yuebHOro ruIaHa,

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMS 11O AN CIUTTJIMHE
IlnanupyeMeie pesynbraTsl OO0yUeHHS IIO THUCOHIUIMHE, COOTHECEHHBIE C IUTAHHADPYEMBIMH
pesymsrataMu ocBoenust OITOIT (koMIeTeHINAME H HHIMKATOPaMH JOCTIHKEHAS KOMIIETEHIIIH)

PopmHpyeable

ﬂnarmpyemle Pe3YRLTATH Gﬁy‘!EHHH RO BUCUHNAKHE, B CODTBETCTBHH C

Hanmenosatue oucrousoro

KOMTIETEHLIHH HHAMKATOPOM AOCTHIEHEA KOMETEHLINH CPeACcTRA
{Kon, comepane Hiaukarop ACCTHHEHHA KOMIICTCHLLHH Pesynbrare 00yueHus RO AHCLUKITAHHE
KOMTIETeHLLII) (KOA, COABPIARKE MELANKATOPA)
OITK-1. Cnocoben OTIK-1.1. 3naer quauuecke, 3Haer: OrusTsl N0

peLIaTs 3aa4H
npoecCHOHATBHOM
JESTENLHOCTY Ha OCHOBE
APUMEHEHHS
ECTECTBEHHOHAYUHBIX U
OOLEHHKEHEPHBIN
3HAHHH, METOA0B
MaTeMaTHYECKOro
aHanM3a u
MOJCTHDOBRHHL,

€CTECTBEHHO-HAYYHBIC H
OBLIEHHKEHEPHBIE 3aKOHEL 1
MPUHLUKILL B CBOCH
npogiecCHoHaNLHON AeATEALHOCTH,
OTIK-1.2. YMeeT HCHoNb30BaTE
OCHOBHBIE IKCNIEPHMEHTARLHBIEC
METOALI ONpeneneHus (usnro-
XKUMHHECKHX CBOFICTB MaTepHanon 4
H3AENHH U3 HUX, 2 TaKKe
NPHKIATHBIE [IPOTPAMMELL H
CPeACTBa ABTOMATHIMPOBAHHOIO
[IPOEKTHPOBRHKHA IPH PeILEHHH
HHMKEHEPHEIX 32J5a4,

OI1K-1.3. Braneer HapoIKamMu
MCRONIbIOBAHMSA MATEMATHYECKOTO
annapara LJg oTUcaHKaA, AHanu3a,
TEOPETHUECKOFO H
3KCﬁCpHM6HTaﬂbHDFO

*  OCHOBHbLIE 33KOHbI H NOHATHA
thuzmry;

*  HHCTPYMCHTANbHBIE CPEACTBA
(PHIHKH.

Ymeer:

*  [PHMEHATH () HINHECKHE 3AKOHL
AJIA perICITHA TIPAKTHYECKHX
34a4;

L NPOBOJUTD 3KCI'EC[JHMBHTLI 1o
34 JdHHBIM METOAKKAM C
obpaloTkoi 1 aHanuzoM HX
PEe3YILTATOR.

Branecer:

*  crnocoQHOCTRIO K
CaMOoOPraHK¥3atKy ¥
camo0o0pasoBaHHio;

¢ CnoCOOHOCTRIO HCNOAL30BATE
COBpEMeHHble

AaBoparopHeM paboraM.

Koirrponanibie BONPOCH K
NabopatopHely paGoTam.

I{onTpoaLHbE BOAPOCE K
PEHTHHI=ICOHTPOIIO H
NPOMERYTOUHO
ATTECTAUNMN.




HCCIEA0BAHHA M MOJSTHPOBAHIA
(PU3HYECKHX M XMMHHECKHX CHCTEM,
RBIEHKH 1 NPOLECCOR,
HCHOAL30BAHMA B 00YUISHUK U
TNpOfEcCHOHANBHON AeATENbHOCTH,

KHH(pOPMALMOHHBIE TEXHONOFHH,
TEXHHUKY, PUKIAIHBIE
POrpaMMHLIE CPEACTRA
MaTeMaTHYECKHN
€CTECTBEHHOHAYYHLIX
JUCHHONKH NPH PEUISHHN 38184
NpolecCHOHANTLHOH

M ERILIOC T

OMNK-3 Cnocoben
TIPOBOAHTE HIMEPEHHA H
HabmoaeHuq,
00pabaTbIBATE M
NPEACTABAATL AQIHBIC,

OIK-3.1, 3HaeT OCHOBHbIE METOAbI
NPOBEACHUA M3MEpPEHNH, o0paboTru
H npe,ucrraanermz
IKCTIEPUMEHTANIBHBIX AaHHEIX,
QOTIK-3.2. YMecT cocTasaaTs
or4dTei no yuebio-

3naer:

*  (YHIAMEHTAALHLIE 3AKOHL]
APHPOALI H OCHOBHBIE
(dusHeckue 3aK0Hs! B 06nacTu
ksakrosoil, aTomMHOR U anepHoi
ITSEIRIN

CryéThl no
naGopaTopHbIM padoTas.

KoHTpoabHbIe BOMPOCH K
NafoparopHbiM paloTam.

HCCIEAOBATEARCKOM deATeNLHOCTH, | YMmeeT: KonTpansteie BOMPOCs K
BRIOUAN Al ®  H3IMEPATH (PHIHUCCKHE PEATHHT-KOHTPOMO 1
IKCHEPHMEHTANBHEIX PE3YILTATOB, BEAHUMHEE [POMEKYTOMHO
COTIOCTABNCHHE HX ¢ H3BECTHRIMH . Qﬁpaﬁaﬂ,ma'r[, PE3YILTATHI arTeCTaunA.
AHAJTOTAMH. “3mepeHH[‘,‘l;
OTIK-3.3. BaaneeT HaBbIKAMH (POPMHPOBATE PE3YNBTAT;
$opminposans *  BOCNPHHRMATh HHQOPMALIHIO K
AEMOHCTPRLIMOHHOTO MATepHana u AHAIU3Y, CAMOCTOSTENLHO
[PE/ICTABACHHS PE3YIILTATOB CBOCH YBHLETS CEACTBHA
HCCAELOBATENLCKOH NeATeNBHOTTY COPMYAHPOBAHHOTO
Ha HAYYHBIX KOH{IePeHLIHEX, BO pesynbTaTa,
BpeMma H]JOIME}K_YT'O'-{HMX H UTOTOBbIX . JENaTh BLIBOAL].
ATTECTAlME, Bhageer:
L4 OCHOBHLIMH TTPHEMAMKH
ofpaGoTku U MpeacTaBneHus
IKCHNCPHMEHTANLHLIX JAHHBIX.
OIMK-6 Criocoben OTIK-6.1. 3uaeT OCHOBHBIS 3uaer: OriéTe! no

YHACTBOBATS B
paspaboTke TEXHHUECKOH
JIOKYMEHTALIMH,
CBA3RHION ¢
npodieccUOHaANbHO i
AEATENBHOCTLIO HA
OCHOBE NPHMEHEHHUS
CTAH/IZPTOB, HOPM H
[paBMIL.

CTAHAAPTHI, HOPMBI H NIPABHIIA,
HCROAL3YEMBIE NpH pazpaboTke
TEXHHYECKOH JOKYMEHTALKY B
oGnacty npodeccHoHANLHOHM
JeATeNLHOCTH.

OITK-6.2. YMeeT HCnonbs30BaTh
TEXHHYECKYIO N CIIpPaBOYHYIO
MHTEPATYPY, HOPMATHBHbIC
ROKYMEHTEL HCCNEAOBATELCKON
paBoThi B 0BRACTH TEXHONROMHH K
METOROB AHATHOCTHKH
HAHOMATEPHANOE H W3AGTHH W3 HUX,
OFK-6.3. Bnaneer Hapbixamu
COCTABNEHHA 0THETOB NO
JKCNEPHMEHTANBHBIM K
TﬂOpC’I‘HHECKHM HCCNCAOBANMAM,
NPaKTHYECKOH AEATENLHOCTH B
COOTBETCTBHH C YCTAHABIHBACMBIMH
TpeGOBAHHAMH.

®  OCHOBHBIE CTAHAAPTH!, HOPMbI 1
Npasuna offopMAeHKS

JAOKYMEHTOB.
Yueer:
s onpenghsTh oblue PpopMel,
3AKOHOMEPHOCTH;

*  HCMONB30BATh CAPABOUHYIO H
HOPMATHBHYIO INTEPATYPY;

*  TIOHATL IOCTABACHHYIO 3213y,

*  IpaMOTHO NGAB30BATHCA
A3BIKOM NPEAMETHOH obnacTy.

Braneer:

*  CIOCOBHOCTBIO COCTABNATE
OTHETBI 10 pe3yaALTaTaM
[MPOBOAMMBIX HCCNEAOBAHKA,
H3mMepeH#ii.

nabopatopHbiv paboTam.

Konrponsibie Bonpocsr ¥
naoparopHeM paboram.

KonTponeHble BOOPOCH! K
PEHTHHT-KOHTPOMIO H
NPOMEKYTOMHOH
ATTECTALNH.

4. OBBEM H CTPYKTYPA JTUCHUANIJINHLI

TpynoemiocTs AUCHITHEAL COCTARIIET 4 2a4€THRIX eIMHULIEL, 144 uaca.
Temaruveckuit mian

thopma o0ydedus — ouHas

Konrakthas pabora obyualownxca dopmbl TeKyWwero
P € [IEAArOTHUECKUM PaBOTHHKOM 5 KOHTPO
E' ° 3 ycneaaemocTy, fopma
B S g 3 T =l B NPOMEKYTOUHOM
Na HanmenosaHue Tes HinH paszenos/tes g 3 = é = £ o 3 E g P n
a/n AHCUMOAKHE Z = = 2 g 5 = zZ 9 é = dFTECTaLHN
3 & o E 58t &ZE Ba (no ceatecTpans)
- @ E = es | SE g 2
z = ER | S8 agd 2
= = BT ©
] KpaHToBas npuposa H3MyyeHus 2 1-4 8 - 12 - 10
2 OneMeHTh  KBaHTOBOW Mexaumuku u | 2 | 5-12| 16 - - 10 pefTHHT-KOHTPON B




aToMHOH (HIUKY Nel
3 DneMeHTh! (PU3NKH TBEPOOrO Tela 2 [13-164 8§ - 12 - 10 PeRTHHI-KOHTPOIIE
Ne2
4 JneMeHThl (H3nkH  agpa | 2 |17-18| 4 - 4 - 6 PEHTUHI-KOHTPOAL
3NeMEHTAPHbIX YACTHLL Ne3
Beero 3a 2 cemectp: - - 36 - 36 - 36 3K3amMen (36 u)
Hannuwe g gucuunnuxe KIT/KP - - -
Hroro no gucunninde - - 36 - 36 - 36 ax3aMeH (36 u)

Copnepaxanme JEKIUONNLIX 3AHATHII 10 AN CHUILIHHE

Pazgen 1. KeanToBas npupoxa usiy4eHus

Tema 1. Tennoroe usnyueHue.

Conepixanue TeMbl: PaBHOBeCHOE M3nyuelHe, AGCOMOTHO YepHOe Teio. 3akon Kupxroda.
3akon Credana-Bonpimana. 3axow Buea. Pacnpenenesve SHepruw B CIEKTPE H3IYYCHHSA
abcomnoTHo yepHoro Tena. Gopmyna Panes - [xunca. «Yisrpaduonerosas karacrpodas. ['rmoresa
[Inanka o KBaHTOBOM XxapakTepe usaydennst. Gopmysa [ranka.

Tema 2. KBanToBas npupopa ceera,

Conepxanre Templ: Brenrnuit gorostdext. OcHosHbie 3aK0HBI (poToddderra. POTOHEL
OHeprus, AMIyNsC, Macca GoToHa. YpaBHeHHe DinuTelina ans Gotoaddexra. Onpirsl Jlebenesa,
Hapneitue ceera. dddext Kommrona. .

Pazjen 2. DaemeHTHI KBAHTOROH MeXaHHKH H ATOMHOH (s

Tema 1. Crpoenue atoma. Teopus Bopa.

Conepxanne temsl: Onbir Pesepdopra mo paccesHHIO ¢ — UaCTHI, BEWECTBOM. SIHepHAas
Moz atoma Peseppopna. JluneiiyaTelit coexTp atoma BoJopona. Teopus BOXOpPOAOHONOBHOrO
aroma bopa. OnsiT ®@panka u epua.

TEMEI 2 SreMeHTHI KBAHTOBOH MEXaHHKH.

Comepxanue TeMbl: I'umoTeza me Bpoilimsa. DkcrepiMeHTANBHOE [TOZTBEPIIEHIE BONHOBBIX
CBOHCTE MMKDOYACTHIL. ['DAaHHIBI IPAMEHUMOCTH KIACCHYECKOH MeXaHHKH. COOTHOIIEHHE
HeonpeneneHHocTed ['elisenbepra. Bommomas ¢yHkuMs u ee craTHcTHueckmit cmpici. OB6mee
ypasuenue Ilpemvwnrepa. Vpasuemwe [llpemwurepa mis CTallMOHapHBIX COCTOSHEE. Peuenue
ypasHeHus Llpenynrepa mns JacTHIBI B «HOTEHIUMATLHON sive». [IpoX0MkKIEHAE YACTHI(BI CKBO3D
noTeHnuaNBHbIH Gapkep. TyHHenbHblH 3¢ dexT. JIMHeHHbIH rapMOHHYECKHIT OCHUIIATOP.

Tema 3. CoBpemenHbie IPENCTABNCHHUS O CTPOSHHH ATOMOB.

Comeprxcanne Tempr: YpasHenne Ulpemuurepa s BomopoponomobHOro aToma. | hasHoe,
OpOHTANBHOE W MarHMTHOE KeayTOBble umcna. Croektp aroma Bomopoja. Ilpasmio orGopa.
OpOuransHblt MOMEHT UMITY)bca 3neKTpora. OpOHTAILHEIE MATHHTHBET MOMEHT 3JeKTpoHa. OmbIT
Irepua u Iepraxa. Crmn anexrposa. Cruuosoe KBaHTOBOoe umcao. COBCTBEHHBIH MATHHTHLIN
MOMEHT 37IeKTpoHA. MarHuTHOE CIHHOBOE KBaHTOBoe uHcno. Ilpuxumn [Maymu. Pacupemenenue
3JEKTPOHOB B ATOME I10 COCTOAHUAM. [lepronnyeckas cicrema snemenTos MeHaeneesa.

Tema 4. OcHOBBI (PH3UKH Na3€POB.

Cogmepxanne Tempr IorsomeHue, CIOHTAHHOS W MHAYNHPOBAHHOE HM3IIYYEHHE CBETA.
Koadpumucntst Sifamredna. ONTHUECKHUE KBAHTOBBIE TEHEPATOPEL.

Paszgen 3. DiaemMenTh! U3HKH TBEPXOTO TeIa

Tema 1. Teopus TEMTOEMKOCTH H 3MEKTPOIPOBOAHOCTH TBEPABIX TEIL.

Conepoxanne Tembl: [IPHHINI TOXICCTBEIIOCTH YacTHil. Bo3oHs! U ¢epmuonsl, [Touarue o
KBAHTOBBIX ~ cTatucrkax — bose-OWmmreiina u  ®epmu-Ilipaka. Knaccmdeckas — reopus
TennoeMkocTH. 3axkon Jrononra u ITtu. Keautosas reopus TennoemxocTr Ditninreiina. KpanTopas
Teopus TennoeMkocTy Jebas. PonoHEL Pacnpenenenue 3eKTPOHOB MIPOBOJHMOCTH B METANNE 110
SHEpTUsAM. JJIEKTPOHHELH ras. Dneprus Gepmit. Y posens ®epyu. CBEPXIPOBOAHMOCTE.

Tema 2, 30HHas Teopua TBEPILIX TEIL.

Conepixanvie TeMbl: DHEPreTHYECKHE 30HBI B KPHCTAUIAX. METAIL, NONYIPOBOJHEKH 4
AmanekTpuki.  CoOCTBeHHas NPOBOJMMOCTD IIONYNPOBOAHUKOB. IIpHMecHas IIPOBOAHMOCTE




TOJIYIPOBOAHHKOB, KOHTaKT MABYX IMONYIPOBOAHHKOB Pa3slHYHBIX THIIOB (p-n — IEPEXoj).
[NonynpoBoaHuKoBble AUOAHL. JelicTBUC CEETA Ha IONYNPOBOAHUKH.

Paznen 4. DaemeHTh! PUIHKH SIPA H 3IeMEHTAPHLIX 1aCTHIY

Tema 1 AtoMHOe s1Epo. DIeMEHTAPHBIE YaACTHIIBL.

Conepxanne temsl: CocTaB siipa: NPOTOHEI ¥ HEHWTPOHBL OCHOBHBIC XapaKTe€PHCTHKH
HYKNOHOR u smep. HMrotomsr Monenu aaep Tlownarue o snepHrx cunax. edekt Mace w smeprus
cBasy B sAnpe. CpemHsas OSHEPrHs HYKNOHOB M €€ 3aBUCHMOCTL OT MAaccoBOTO UMCIA.
HeycToHunBOCTE TsoKENBIX SAep MO OTHOMIEHHIO K HEKOTOPLIM THIaM pacmana. Kmaccuduxanus
SNMEMEHTaPHLIX MACTHIl. B3auMonpenspalenys 3JeMEHTAPHEIX YaCTHIL. PamoakTHBHOCTE, SIHepHbie
PEeaxuHH.

Coaepixanyc 1a0opaTopHLIX 3aHITHI 10 JHCUHIUIHIIE

Pazpea 1. KBanrosas npupoaa u3ny4yeHus

Tema 1. Tennopoe usnyuenue,

Copnepxanue nabopaTopHbIX 3aHsaTHil: naboparopHas pabora I «Qupenenenyne nocTosHHOM
Credana - Bonbimanan,

Tema 2. KanTopas npHpoa CBETA.

Conepxxanne nabopaTOpHBIX 3amaATHi: nabopatopHas pabora 2 «M3yuenwe BHelIHero
doroadexra ¥ BaKyyMHBIX (OTOIIEMEHTORY; TabopatopHas padota 3 «DdpdexT KoMnToray.

Pazpen 2. DireMeHTHI KBAHTOBOI MEXAIIKH M ATOMHOH (I3HKH

Tema 1. Crpoenue atoma. Teopus Bopa.

Conepxanune nmabopaTopHBIX 3aHsTHI: naGopatopras pabora 4 «OnpeneneHne pe3oHAHCHOTO
noTeHmana Bo30yxneHus aromMa mMetogoM dpanka — Iepuay; naboparopuas pabora 5 «Criektp
H3Iy4EHHS aTOMapHOTO BOJOPOJAY.

Pazpen 3. DnemMeHTHI QH3HKH TBEPIOTO TENA

Tema 2. 30HHAA TEOPHS TBEPABIX TEL.

Coneprxanue nabopaTopHbIX 3aHsTHIL naGopaTopHas pabora 6 «M3ydenue TemnepaTypHoH
38BHCHMOCTH COMpPOTHBIECHMS MONYNPOBOJHUKOBY; jtabopaTopHad pabota 7 «V3yueHWme BOABT-
AMITEPHBIX XaPAKTEPUCTHK TEPMOUYBCTBUTENBHEIX CONpPOTHBIEHHUIY; naboparopHas pabora 8
«M3yuenye BOJbTAMIEPHBIX XapaKTEPHCTHK (POTOCONpPOTHBIACHUA»; JafoparopHas paGora 9
«M3yueHne CBOHCTB 3NEKTPOHHO-AEIPOYHOTO HEPEX0an.

Paznen 4. DneMeHTHI U3MKH SAPA U HIEMEHTAPHLIX YACTHIY

Tema 1 AToMHOE AApO. DNEMEHTAPHEIC YACTHIIBL

Conepxanne nabopaTopHBIX 3aHATHIA: JabopaTopHas paboTta 10 «M3yuenue cueruuka [efirepa
— Mionnepan.

5. OHEHOYHBIE CPEACTBA JJISI TEKYILHEIO KOHTPOJISI YCIIEBAEMOCTM,
NPOMEXYTOYHON ATTECTAIIMH IIO UTOI'AM OCBOEHIS JUCIIAILIUHDI
1 YYFBHO-METOAWYECKOE OBECTIEYEHUE CAMOCTOSITEJIBHOM PABOTDI
CTYAEHTOB

5.1. Terymuii KOHTPOIL YCNEBAEMOCTH
IlpumepHBIi TlepedeHsb BONPOCOB K PeHTHHI-KOHTPO 10 Nol

1) Temnepatypa abcomoTro geproro Tena T = 6000 K. Ecnu remnepaTypy Tena yMEHBIIHTE B
2 pasa, TO I3HEPreTHYECKasl CBeTUMOCTh afCOIIFOTHO YepHOro Tela
1) ymenpmmTes B 4 pasa; 2) yenuuntes B 16 pas; 3) ysenuuutced B 2 pasa; 4) ymenbiutes 8 16 pas.

2) Ecnut jitMpa BOJIHEL, COOTBETCTBYIOLIAS MAKCHMYMY HM3Jy4eHHs YMEHBIINIACE B 4 pa3a, To
TeMItepaTypa abCcoMOTHO YEPHOTO Tea
1) ypenuuunack B 2 paza; 2) yMeHBINIIACh B 4 pasa; 3) yBenmuuunach B 4 pasa; 4) yMEHbIIHIACE B 2
paza.



3) Ecim 3auepHenHylo IIaCTHHKY, Ha KOTOPYIO TAMAET CBET, 3aMEHUTD HA 3EPKANBHYIO TOH jKe
IJIOU{A/IH, TO CBETOBOE JABICHHE
1) ocTaHeTCA HEHM3MEIHDIM; 2) YMEHBIUMTCSA B 2 pa3a; 3) yBEIHUUTCS B 2 pasa.

4) DNeKTPOH B aTOMe ILEePEeXONHT H3 BO3OYKICHHOTO COCTOsHMS ¢ 3Heprieil £i B OCHOBHOE
cocrosHue ¢ snepruel Eo. ITpu aToM Henyckaetes poTon. Macca HCIyIEHHOTo (JOTOHA paBHa

E - & F,—F, E—-FE F,—F, F + F,

D¢ s ¢y ke s ay ko5 e

5) HacToTa majaiomero Ha (GOTOIMEMEHT H3NyUCHHs YMEHBLIIAETCS BIBOE. BO CKOMBKO pa3
HY)KHO H3MEHHTL 3aJepXKHBAIOIee Ianpsprelne, ecny pafoToll DLIXOIA JJICKTPOIA M3 MATCPHIA
(hoTozneMenTa MOXKHO Itperebpeds?

1) yseqwvuTE B 2 pa3a; 2) yMeHBIIKTE B 2 paza; 3) YBENUYuTh B V2 pas; 4) yMEHBIIHTE B V2 paz;
5)ocTaBUTh De3 HIMEHEHHI.

6) Ilpn 3aMeHe OXHOrO MeTanna APYrHM IITHHA BOJIHBI, COOTBETCTBYIOMAS KPacHOM TpaHMIe
(orosddexra, ymenbluaerca. PaboTa BEIXOHA JUIs BTOPOTO METAUIa 110 CPaBHEHHIO ¢ paboToit
BBLIXOJ1a JUIs1 [IEPBOTO
1) yBesuuunacs; 2) yMeHBIIHNACD, 3) He H3MEHHIACh.

7) OnpiTe! CTOMETOBA 110 HCCNENOBAHUIO B3AMMOIEHCTRES M3/ YIEHHs ¢ METAIIAMH:

1) mospommiy ONpPENENHTE Pa3MEpsl AApa; 2) NONTBEP (WM KBAHTOBYIO NPUPOAY H3IyUCHHA; 3)
TOATBEP/IMIIH HATTHYHE BOJIHOBELIX CBOKMCTE ¥ JIEKTPOHOB; 4) NOATBEPANIM HIIOTE3Y O JHCKPETHOM
CIIEKTPE SHEPIHH 3NICKTPOHOB B aTOMaX.

8) B addexre Komrrrona doton
1) BBIOMBAET 3/IEKTPOH C NMOBEPXHOCTH BEINECTBA; 2) NepefacT SJIEKTPOHY 4YacTh SHEPrHH IIPH
YIPYroM CTONIKHOBEHUH; 3) TIEpeJaeT IEKTPOHY YacTh SHEPIHH MPH HEYIIPYTOM CTONKHOBEHHH.

9) OmpiTer @panka i [eplia 10 HCCISAOBAHMIO SNEKTPHUYECKOrO paspsia B napax pryTH:

1) MO3BONHIM ONPENENHTE PAa3MEPH! Sapa; 2) MOATBEPAMNN KBAHTOBYIO NPHPOAY H3NYUEHHS; 3)
TIOATBEP/IAIA HAIHYHUE BONHOBEIX CBOMCTB ¥ SJIEKTPOHOB; 4) [IOATBEPAKIN THIIOTE3Y O JHCKPETHOM
CIIEKTPE DHEPTHH 3IEKTPOHOB B ATOMaX,

10) Hapucyiite crannonapable OpOHTEL aToMa BOJOPOAA COTNACHO Mogend Bopa. YcnosHo
1300pasnTe Mepexoanl MMEKTPOHA ¢ OJ[HOH CTALMOHAPHOM OpOHTEI Ha IPYryio, CONPOBOIKAAIOIIHECS
M3JTyUICHHEM KBaHTa SHEpruu. B ynpTpaduoneToBo#t 06/1acTi clekTpa 3TH NEPEXOAbl JAlOT CEPHIO
JlaiimMana, B BHAMMOH -~ cepmio banbmepa, B MHbpaxpacHoi — cepmio [lamena.Kako# nepexon
COOTBETCTBYET HauOONBIICH HAaCTOTE KBAHTA B BHIIMMOH 001acTy crexTpa?

ITpumepHEIi Nepedens BOXPOCOR K PEATHHI-KOHTPOIEO No2
1) CranmonapHeiM ypasrenreM Lpennnrepa Juis JeKTPOHE B BOJOPOAONOA0OHOM aTOME
ABIIAETCSA YPaBHEHHE
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3) B xaxom cityuae SHEPreTHUeCKUil CIIEKTp 3EKTPOHA CILIONIHOH?

1) snexTpoH B oTeHImaNEROM sMe mwupHHoR 10710 M; 2) anekTpon B aTome; 3) aMeKTPOH B MONEKyIIe
BOLOPOAA; 4) cBOOOIHEIH 3EKTPOH.

4) MaxcuManbuoe 3HaueHHE IPOEKLHH MOMEHTA HMIIYJIbCA 3IEKTPOHA, HAXOASIIErocs B f-
COCTOSIHHH, HA HANIPABICHHE BHEIIHErO MATHUTHOTO IO PABHO
Wi, 22k, 330, 440,

5) CKOJNLKO pa3sjiMyHBIX COCTOSHHMI MOXET HMETh IEKTPOH C ITIABHBIM KBAHTOBBIM YUCIOM N
=47
1) 15;2)48; 3) 32; 4) 54,

60) OnpeaenuTs aToM, Y KOTOPOTO B OCHOBHOM COCTOAHME 3amomHens! K, L, M — cnon u B N —
CJIOE PACIIONIOIKEHE] 7 3NeKTPOHOB.

1) ClL; 2) Ge; 3) Br; 4) Tii.

7) Cpena Ha3blBaeTCA aKTHBHOM, €C)IK 0HA
1) HOMHOCTEIO MOrMOIMAeT Nafalollee HA Hee M3NYYEHHE; 2) NONHOCTHIO PACCEUBACT NAaNAIomee Ha
HEe H3MIyYeH¥e; 3) yCHAMBACT Nafiaoiee Ha Hee H3lyUeHH e,

8) CucreMa HaKauKH Jia3epa MO3BONAET
1) co3maTh MHBEPCHYXO HACENEHHOCT: B aKTHUBHOH cpelie; 2) BEI3BATH BHIHYKIGHHOE H3JIy4eHHe
}hoToHOB; 3) obecieyHTh BRICOKYIO KOI'€PEHTHOCTD JA3EPHOTO H3IIYYeHHS.

9) PaccmoTpum 1Ba KBAHTOBBIX COCTOSHHS, B KOTOPHIX HAXOIHTCA CHCTEMAa aTOMOB, ¢
sHepruaMH [ u Ep, npuuem FE»>E;. Cucrema Gymer HaxXOZHTBCA B COCTOAHMH C HHBCPCHOM
HACENIEHHOCTBIO, ECTIH UHCIIO aTOMOB V| ¢ aHeprueit £ Gyner
1) paBHO umciy aToMoB N> ¢ aHeprueit Ey; 2) Menbine, uem Na; 3) Gonslue, gem Na.

10} Mpusnmm [Taynu cipaBenius
1) it BCeX TOMIECTBEHHEIX YACTHI[ KBAHTOBOMEXAHHYECKOH CHCTEMBI, 2) NS CHCTEMBI
TOXK/ECTBEHHBIX OO30HOB; 3) A/ CHCTEMEI TOXKACCTBCHHBIX ()epPMHOHOB.

Hpumepupiii nepedens BOIPOCOB K peliTHH-KORTPOI0 Ne3
1) Anst HyKnOHOB BEPHBIMHE ABJISIOTCS CIENYIOUINE YTBEPIKEEHHS

1) mporon ofnanaer 3apsiOM, PaBHBIM e+; 2) cnuu HelTpOHA MEHBIIE CITMHA NPOTOHA; 3) MAcChl
HYKIIOHOB IIPaKTH4YECKH OIHHAKOBEL

2) Yem MeHbine S3HEPTHS CBA3U Spa, TeM
1) bombIe y Hero Ae(ekT Mace; 2) MEHBIIYEO paboTy HYKHO COBEPIIMTE, YTOGHI PA3jIeIiTh 3T0 AIpo
Ha OTACTBHBIC HYKMOHBL 3) CONbIIe 2HEPTHH BBIACIUTCS HIPH PACIAJE YTOr0 AApa Ha OTAEHbHbIE
HYKIOHEI; 4) MEHBIIE €ro 3HEprus IIOKOS; 5) MEHbIUE 3HEPTHH BBINETHTCH B  PEaKLHH
TEPMOSIAEPHOrO CHHTEC3a 3TOTO AIpa ¢ APYTHMH SIPaMH.

3) llpn a-pacnage
1) sapsan snpa He U3MEHUTCS, MACCa SAPa YMEHBINAETCS Ha 4 a.6.M.; 2) 3apaj A1pa yMeHbIUAETCS Ha
Ze, mMacca aapa ymeHbLIaeTcd Ha 4 a.e.M.; 3) 3apad fa1pa yMeHbIIaeTcs Ha 2e, Macca aIpa He
MeHsETCH; 4) 3aps]l AApa yMeHBILIaeTes Ha 4¢, Macca sapa YMEHbIIAETCS Ha 2 a.e.M.



4) Kaxas ons paqHOAKTHBHEIX aTOMOB OCTAHETCS HE PACTaBiueiics 4epe3 MHTEPRaN BPEMeHH,
paBHBIH MBYM [1€pHOJaM MOIypacrazna?
1) 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.

5) CkompKo o- u B- pacnmaloB JOJ/DKHO YIPOM3ONTH, YTOOH HECTAGHMNLHEI H30TON aMEpHIS
Ly 209 .
95 LpeBparHics B CraOUAbHEIA H30TON BHCMYyTa 33 ?
DD8audf;2)9au3B;:3)60us5B4)7au3p.
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6) Snpo asora 7 saxBatiio & -yactuny ‘2 Y MCIYCTHIIO NpPOTOH. Slnpo Kakoro

seMenTa 00pa3zoranocs?
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7) HAnpo Gepuruius 4 e’ mornoTHB Helrpon |7, mperpamaerca B sapo Gopa O . Kaxas
YACTHLA IPH 3TOM BeiOpackBacTcsa?
Np;2)n;3) @ 4) € ;5) ACITycKaeTcs / -KBaHT,
M —>e 4V, +v
8) Peakuus # He MOXKET HATH H3-3a HAPYIICHHS 3aKOHA COXPAaHEHHA

1) cHHHOBOrO MOMEHTA UMITY/IbCa; 2) JIEIITOHHOTO 3apsiza; 3) SIIEKTPIYECKOro 3apsi/ia.
9. 3aKOHOM COXpaHEHHs IEKTPHYECKOTO 3apsijia 3aIpelIeHa peakiys

1 ,U_—>ep*‘V.e"*‘V,u;z)nJrfo—:'e“"+1"/"e;3)n+1/'_,—>p+e+ Vytn—oprus

. 4)
>
10) 13 puBeeRHBIX CXEM B3aHMOIPEBPALICHAN YACTHLl AHHUTUIIAIHH COOTBETCTRYET

1 72'0—>}/+7/;2) ponte V., 3K satin. gette Sty

5.2, IIpomesxyToHUHAS ATTECTANMSA 110 HTOTaM OCBOECHMA JYCLUILIHHEI ~ YK3aMEH,
IpumepHsIil nepetdeHs BONPOCOB
1) Temnnosoe usnydenue. PapHoBecHoe Hanyyenne. XapakTepUCTHKH TEIIOBOTO H3TYUCHHS.
2) AbcomorHo uepHOe Teno. 3akon Kupxroda. 3axon Credana-BonpimMana u 3akod Brua.

3) Pacnipeaenenune sHepruM B crekTpe abcomoTHO vepHoro Tenma. ®opmysa Panes-IDxuuca.
YieTpagpuonetopas katactpoda.

4) Ksanrosas runoresa u dopmyna [Tnanxa

5) Bremnuit oTosmexTpudeckiit 5 deKT 1 ero 3akoHEL POTOHEL
6) OSddexr Kommrona i ero Teopus.

7) Monens aroma Pezepdopna. octynars: bopa. AToM romoposa.

8} T'mmoresa nme Bpoiing. DKCIEPHMEHTANLHOE MOATBEPXCACHHE BOJNHOBHIX CBOMHCTE
MHKPOYaCTHIIL.

9) CooTHOLIEHHE HEONPEAETCHHOCTEH,

10) Bojnopas QyHKIHA, ee CBOMCTEA H CTATHCTUYCCKUH CMBICI.

11) Hecraumonapuoe yparenue Ilpeaunrepa.

12} Craunonaproe ypasuenue [lpenunrepa.

13) YacTHua B HOTEHIMANBHOM SMe.

14) Hpoxoymenne YacTHIEL Yepe3 TOTEHIMANbHEIA Gaphep.

15) KsauTopbiil rapMOHHYECKHE OCLIHIUIIATOD.

16) Vpasuenue lllpenuurepa mns smeKTpoHA B aToMe BOAOpoJa. I'NaBHoe, opGHTANIBHOE H
MarHMTHOE KBaHTORBBIE YHCIIA,

17) KeanToBaHue 3HEpruu 3NMEeKTPOHA B aToMe Bojopoaa. Cuektp aToma Bomopoxa. [IpaBuio
oTbopa.

18) Op6uTanpHEIH ¥ MarHUTHEIA MOMEHT 3JIEKTPOHA,

19) CobGerrennpii  MeXaHHYeCKHH MOMEHT HMIYJIbCa JNexTpoHa (cmum).  CIMHOBBIH
MArHHTHBIH MOMEHT 3fleKTpoHa. CIIHHOBOE M MATHHTHOE CIIMHOBOE KBAHTOBBIE umciaa. OmbIT
LtItepHa u [epnaxa.



20) IIpunuun 3anpera Haynu. [Tepuonmueckas cucrema aneMentos Menzeneesa,

21) ITornoienue, CIIOHTAHHOE M HHAYIHpPOBaHHOE H3Nyuyenue. Kosdduuuents! Diinmreiina.

22) Hazepsl. [lpusiun nelicTBUS Ta3epos.

23) Knacenyeckas Teopud TelioeMKocTH, 3akoH Jlromonra u IITu.

24) KsarTOBas TCOPHS TENIOEMKOCTH DHHIITEHHA.

25) Teopus TermoemxocTh Hebat. GoHOHEL

26) bosonsi v (epMuoHEL [IoHATHE 0 KBAHTOBBIX CTATHCTHKAX Bose-Diimmreiina u Depmu-
Jlupaxa.

27) DHepreTHyecKue 30HBI B KPHCTAIUIAX.

28) Pacnpenenenue 31eKTPOHOB HO SHEPTETHUCCKIM 30naM. Kiraccupuiaums TBEpALIX Tl Ia
METAIIBY, HOJYITPOBONHHUKE H JH3JICKT UKL

29) Cobcrseniras ¥ MpEMeCIas IPOBOJIHMOCTH TIOJYITPOBOJAHHKOB.

30) DnexTponpoBOAHOCTE TBEPABIX Tent. TeMmIeparypHas 3aBHCHMOCTL SNEKTPOIPOBOIHOCTH
METALIOB H IOJIYIIPOBOJHUKOB. Y poBeHs DepMi.

31) P-n nepexon. IlonynpoBoXHEKOBEE [IHOIEL.

32) XapakTepuCTHKH aTOMHOTO snpa. Mozenu aToMHOTO sapa. Macca u 9Heprus CBsI3H A1pa.

33) 3axoHBI palMOaKTHBHOTO paciana. Albda-, 6eTa- U raMMa-H3JIyJeHHe.

34) fnepuple peaklUMM H 3aKOHBI coXpaHeHMs. Peaxums nenenus smep. llenHas peaxmnmus
JiICHE T

35) Peaxuus cunTesa aToMHEIX siep. [IpoGieMa yIpaBiseMbIX TEPMOSAEPHEIX PEakimii.

36) Bugp! B3auMonelCTBHE H KIaCCH{UKALIS EMECHTAPHBIX YACTHIL,

37) MeTonpl perucTpanny 3MeMeHTAPHEIX JacTHL, KOCMUYeCK e Ty yH.

38) Yactuue! 1 anTgacTHusl. Hefitpuno, Keapka.

5.3. CamocTosiTensHast paGoTa oGywawerocs

CamocroarenpHas paboTa CTYAEHTOB MO AHCHHINIHHE «DH3HKA» BKIIOYAET B cebs CReyIoNme
BHJIBI JEATEIBHOCTH:

1) AymuropHad caMocTosTelbHas paboTa CTYAEHTA [0 MUCLMILIMHE BEINOJHAETCS HA
71a00paTOPHBIX 3aHATHSIX NIPY BHITOJHEHHH 3a0ay.

2) BueaynuTopHas caMOCTOSATENbHAs paboTa BBINONHSETCS CTYASHTOM OpPH YIIIyOIeHHOM
H3yYCHUH MHUCIHIUIAHEI 10 TeME IPOiACHHOH NeKIHH, IpH NOAroTOBKe K JiabopaTopibiM paboram.
OcHrorgolt Qopmolt camocTOsTeNnbHOM pafoTsl CTYNEHTa SBJIAETCA H3yUeHHe KOHCIIEKTA JIEKITHH,
PEKOMEHIOBAHHON TUTEPaTYPEL.

CamocrosTensHas paboTa 3apepliaeT 3a1auy BCeX APYTUX BHAOB YueOHOIo Ipolecca # MOXKeT
OCYIIECTBIIATECSA HA JIEKUHAX, CEMHMHApaX, Ja00paTOpHBIX 3aHATHAX, KoHCYmbTaimax. Kak dopma
OpraHusanuy y4eOHOro IpoLecca CaMOCTOsTeNbHas paboTa CTYAEHTOB IIpEACTaBIHAeT COGOMH
LeICHAMPaBICHHYIO CHCTEMATHYECKYIO JESATENBHOCTE 110 IPHOOPETEHHIO 3HAHMH, OCYLIECTBISIEMYIO
BHE ayIUTOPHH.

Ko#Tpop BRINONHEHHS CaMOCTOATENHHON pabOThl OCYHIECTBISETCS B XOE BBITOJHEHHS U
3aIMHTBI J1ab0opaTOpHLIX paboT MO MHCHHILIMHE, IPH BEIMONHEHHM NPAKTHUECKWUX 3afaHui, na
IK3aMeHe.

Bonpoes! a1 caMocTosATeMLHOM patoThl CIYIEHTOB

1) Kakoe u3nyuenne Ha3bIRAETCH TEIVIOBBIM, H UEM OHO OTIMYACTCS OT JPYTHX (IIEPEYHCIUTE
KaKUX) BHIIOB H3NYYEHH?

2) [ladite ompeneneHHs OCHOBHBIX XapakTECpHCTHK TEIUIOBOrO wu3dydenms. Kakoe Teno
Ha3pIBaeTCs aOCOMOTHO YSPHBIM?

3) Cdopmynupyitre sakon Kupxroda.

4) Kakolf Bujl HMeeT paclpefeleHHe OSHEPrHH B CHeKTpe abCoNIOTHO wYepHoro Tena?
Hapucy#ite xpuBrle pacnpedencHHS B 3aBUCMMOCTH OT AMMHBI (MIH YACTOTEI) BOAHE! JUISl JBYX
temreparyp (T2>Ti).

5) Cdopmynupyiite 3akons Credana ~ bonsiiMana i cMerernns Buna.

6) 3amumute Gopmyny Pames - [KUHCA # HOSCHATE CyTh "yILTpapHONETOROMH KaTacTpods!',



7) 3ammmute QopMyny [1naska U HOSCHUTE CYTh €T0 KBaHTOROM I'HITOTE3EL.

8) Kaxoe u3 Tem, dWepHOE MM HEUEPHOS, MMEET BBHIIE TEMIICPATYDPY, CCIH HMX APKOCTH
ONMHAKOBBI?

9) B yem cocToHT sBNIEHHE, HazbiBaeMoe PoToa(dherToM,

10) Chopmynupyiite 3akoHel ¢orosddexra. B  uem 3T  3aKOHBI IPOTHBOpEYAT
TIPENCTABACHHAM KIaccHYeckol Gu3nku?

11) Kax xajuecTReHHO, CNE/LYS BONHOBOH KapTHHE HINMYUCHHS, 00BICHUTE hoToahdert?

12) O6wsacHuTe 3aKoHE! hoToddpexTa, Hexong u3 hopmyns! Dirurreina.

13) Uro Taxkoe kpacHas rpammuma ¢orodddexra. Uem onpenensercs YUCIOBOE 3HAYEHHE
rpaHH4YHOH 4acTOTEI? UTO BOMACT Ha NMONOXKEHHE KpacHoH rpanuis! Gorosddexra?

14) Urto Taxoc (pOTOINCMCHT H KAKOBA Cro BONLTAMIICPHAN XaPAKTCPHCTHKA?

15) Tlogemy OBina OTBEPrHyTa MOJEIH aToMa TommcoHa?

16) B uém npoTrBopeuns npeiokenHol Pesephoprom mraneTapHOH MoJeny aToMa?

17) B yem cymHocTs Teopud aroma, npenioxeHHOH bopom? ChopMynupyHTe MOCTYAATEI
Bopa. Kaxoss! HepocTaTku Teopun bopa?

18) Criexrpst aToMOB. CIEKTpaNbHbIE CEPUH aTOMa BOJOPOIA.

19) Kaxue THOEBI cOYAapeHHH BO3MOXKHBI MEKIY 3IEKTPOHAMHE, YCKOPAEMBIMH JIEKTPHUCCKIM
TIONIEM, H aTOMaMH?

20) B uém 3axyouaercs onsiT Pparka ¥ ['eplia, ¥ XaKHe OCHOBHER BBRIBOIBI MOXKHO CAENATH Ha
OCHOBAHUH OMNbITa?

21) Kaxue KBaHTOBLIE YHCIIA OIUCHBAIOT COCTOSHUE MUKPOUYACTHIE?

22) Yewm ompegenseTcs SNeKTPOHHOE COCTOSHHIE H3OMHMPOBAHHOrO aroMa?

23) ObpiacauTe nponece 06pa3oBaHud SHEPIETHYECKUX 30H B TBEPIOM TeJle.

24) Ort uero 3aBHCAT NIMPHHA pa3pellicHHON 30HbBI ¥ YUCIO YPOBHEH B HEeH?

25) Kaxopa 30HHad CTPYKTYpa NPOBOHUKE, TIOIYIIPOBOIHUKE U H30JSTOpA?

26) O6bscHUTe MeXaHH3M cOOCTBEHHOM U MPHMECHOH HIPOBOIMMOCTEH TIOIYINPOBOIHUKOB.

27) Kaxos (pusuueckuil cMbIc NOHATHA ypoBHA Qepmu?

28) Yem oObsicHAETCS pasiauu¥e TEeMIEPATYPHOH 3aBHCHMOCTH OIEKTPOIPOBOJHOCTH ¥
METAIOB ¥ IOJIYIPOBOAHUKOB?

29) OOBAcHUTE 3aBUCHUMOCTH NOJIOXEHMs YpOBHA DepMH H KOHIEHTPALMH CBOGOMHBIX
HOCHTCIICH 3apsfa B IIONYIIPOROHUKAX OT TEMIIEPATYPEL

30} OomacHKTE QU3NUCCKUE [IPOIECCH, HPOUCXOALIIHE IPH 00pa3oBaHuH pP-n Hepexo/a.

31} Hapucylite sHepreTHyueckre 30HBI B 00NIaCTH p-n IEpexoja # OOBACHHTE, B YeM COCTOHUT
JeHCTBHE BHEIHErO EKTPHYECKOTO [10JI Ha p-n ITEPexo/l.

32) Yro HasplBaeTcd pajumoakTHBHOCThIO? Kakue npoueccs! OTHOCHTCS K YHCHY
paguoaKTHBHEIX 7

33) Ha uem ocHOBaH NpHHIMII PETHCTPALMH ¥ U3MEPEHHS! PalHOAKTHBHOrO H3mydeHus? Kaxue
npuOOpPEI IPUMEHAIOTCS U 3THX Lenet?

34) OOwscHHTE yCTPOHCTBO M NPHHIMI AeHCTRHS cueTynka [elirepa.

35) OnuuuTe IPOLECChl, HPORCXOMIIIME B ra30paspsiHbIX CHETHHKEX.

36) llepeuncnnTe (hH3MUECKHE NIPOHECCHI, MPOHCXOMALINE TP B3aUMOASHCTBHY B-H3TyUeHns C
BELIECTBOM.

37) B 4eM 3aKII0YaloTCs MPOLECCHl YIIPYTOTO PacCesHHs SMeKTPOHOB SIPaMH, IEKTPOHOB Ha
MEKTPOoHaxX?

38) Uem oOycrnORIEHHI NOTEPH SHEPIHH YACTHLIBL [PH NPOXOXKICHUH Uepe3 MOrIOIIAOIYIO
cpeay?

39) Uto npoHCXOOUT NpH IIPOXOKICHHH IEKTPOHA Yepes MTOTIOTHTEND?

40)) Kaxorel 0cOOSHHOCTH MPOXOXKIEHHS Uepe3 MOrIOTHTENs MOHOIHEPTETHYECCKHX B-YacTHIl 1
B-H3myueHns, HMEIOUIETO HEMPEPRIBHEIH SHEPreTHYeCKH i ClieKTp?

®oHn  oueHOYHBIX MatepuanoB (OOM) Uit npoBEOCHMS — ATTECTALHM  YPOBHH

CHOPMHPOBAHHOCTH KOMIIETEHIMH OOyJalomuUXcs MO AHCHUIIIHHE OGOPMIIETCS OTHEIBHBEIM
JOKYMEHTOM.



6. YHEBHO-METOJUYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUATNIIUHBI
6.1. KuurooGecrieuenHoCTh
KHHUIGOBECITEYEH-
Ion HOCIb
Hanmenosanne RETEpaTypel: aBTOP, HA3IBAHKE, BHI H3AAHHA, H3AATENLCTEO WARQHHA Hannune 8
IGEKTPOHHOM Katajiere
3BC
OcHoBHay uTepaTypa
I. Mapruucon JLK. Ksanrosas (usnka: yueGHoe nmocobue / Mapruncon JI K., | 2021 | hitps://www.iprboo
Cmupros  EB.. - Mocksa; MockopckHE TOCYBapcTBEHHBIH  TEXHUYECKHH kshop.ru/[ 15606.ht
yHuusepeuter uMenu H.D, Baymana, 2021. 528 c. - ISBN 978-5-7038-5562-1. - ml
TexcT: 3MeKTPORHLII.
2. Yiponos HL.E. KsanToBas (u3uxa. OcHoBHBIE 3ak0HbI: yueGHoe nocobue / Mpopor | 2021 https://www.iprboo
HM.E.. - Mocksa: JlaGopatopus suauuit, 2021, - 259 c. - ISBN 978-5-93208-517-2, - kshop.ru/105767.ht
TexcT: 31eKTPOHHbIH. m|
3. Toaraunn JIJI. KBanTtoras du3uka. BeoaHuii Kype: yuebuoe nmocobue / JI1. JL. 2019 https://znanium.co
loneaun, I'. M. Hobukora. - 3-e usa. - lonronpyadsii: Maaatenscruii Tom m/catalog/product/
«Muresexrs, 2019. - 480 c. - ISBN 978-5-91559-268-0. - TekcT: 3NeKTPOHHbIH. 1117881
4. INapuraxos A.H. Ksantosas GpusHKa 411 HHKeHepos: yuebHoe rocobue / 2019 hitps://www.iprboo
Hapuakos A.H.. - Caparos: Bysosckoe o6pasosanue, 2019. - 404 c. - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TekcT: 3NEKTPOHHBIIL. ml
JONONHHTENBHAS TUTEPATYpa
t. Koctuna T.K, BeeaeHue B KBaHTOBYIO (uzuky: yuebuoe nocobue / Koctuna T.K., | 2018 https:/fwww.iprboo
Iy B.C,, Bannbinesa M.B.. - ExarepunGypr: Hanatensctso Ypansckoro kshop.ru/106350.ht
ytusepentera, 2018. - 252 ¢. - ISBN 978-5-7996-2357-9. - TekcT: 31eKTPOHHbIH. ml
2. Bonkos AI'. Kype thusukn. Ksanrosas dusuka: yuebuoe nocobre / Bomkoe AT, | 2017 https://www.iprboo
[oesuep A.A.. - ExarepunOypr: Vpaneckull (efepansHblit yuusepentert, 2017, - kshop.ru/106401.ht
155 c. - ISBN 978-5-321-02527-7. - TexcT: SMeKTpoHHbBI. ml
3. Jlekuwn no duskke. Keanrosas u agepHas (usmka [Onektponnsiii pecype] / A. | 2016 | htipi/e.lib.visu.ru/b
®. Tankud, H. C. [lpokowesa; BraguMupckuil rocyaapcreHumii yHusepcuter itstream/123456789
MMeHn Anekcanipa ["puropbesnya W Hukonaa [puropsesnua Cronetonux (Bal'V). 14747/1/01522 pdf
- OReKTpOHHBIE TekcToBhie JaHHeie (1 ¢aitn: 1,43 MG). - Bramumup:
BraguMmHpckuii rocynapcTBeHHbIH YHHBEPCHTET MeHn Aslexcanapa I'puropeernua
u Hukonan I'puropeesuya Cronerosbix (Bal'V), 2016. - 87 c.: un., tabn. - 3arnarue
C TUTYNA 3Kpana. - NIeKTPOHHAA BepcHA nedarHol nyGaukauuy. - Bubauorp.: c. 85,
- ISBN 978-5-9984-0654-6. .
4. Capuna M.IL. Keantopas ¢usnka: yueGHoe nocoGue / Capuna MJIL. - | 2016 https:/iwww.iprboo
Hosocubupck: HosocuGupckuil  rocyZapcTBEHHbIH TEXHUUECKHIt YHHUBEPCHTET, kshop.ru/91369.ht
2016.- [31 ¢. - ISBN 978-5-7782-2896-2. - TekcT: 3MEKTPOHHBIH. ml
6.2. Ilepuopnyeckne H3NAHUS
1) Kypuan «Ksanrosas OSNEKTpOHHKa». ApXWB HOMEPOB. Pexum  JocTyma:
http://www.mathnet.ru/qe/archive.
2} Hay4yno-Texauyeckuii AYpHAT «DoTorHKAY. Pesxxum IOCTYIIA:

http://www.photonics.su.

7. MATEPHAJIBHO-TEXHYECKOE OGECIIEUREIHE JUCIUITIJIHHBI

Jist peanuzanyy JaHHOK JMCHUILUTHHEI HMEIOTCS CIICHHANLHEIE [IOMELUECHU JUTs TPOBEICHHS
3aHATHH. JIeKUMOHHEIE ayIHTOPHM OCHAIIEHBI TOCKOHM (IS MeNa WM MapKepa), SKpaHoM s
IIPOEKLHOHHEIX CHCTEM, [IPOEKTOPOM H HOYTOYKOM,

Aynwropuy Aas IpoBEACHHMS 1aDOpATOPHBIX 3aHATHM OCHALNEHL! YCTAHOBKAMM  AJIs
BLINOJNHEHHS aboparopHeix pabor: 1 «Onpejenenne nocrosseol  Credana-Bonbimanan;2
«M3yuenue suemnero Qoroapdexran; 3 «Dddexr Komrrronan; 4 «OnpeaeneHue pe3oHAHCHOIO
noTeHnnana Bo30yxueHus atoma MerogoM Opanxa — I'epr; 5 «ChexTp M3nydenust aToOMapHOIo
BoZOposa»; O «M3yueHue TemmepaTypHOH 3aBMCHMOCTH COHPOTHBIEHHS IOIYIIPOBOJHUKOBY, 7



«M3yyeHHe BONBT-aMIIEPHBIX XAPAKTEPHCTHK TEPMOYYBCTBUTENIBHBIX  CONPOTHBICHHI», 8§

«Msydenue BOJNBTAMIIEPHBIX XapaKTepHCTHK (oToconpotusnenus»; 9 «M3yueHne cBoicTs

3JIEKTPOHHO-ABIPOYHOTO mepexona»; 10 «M3yuenue cuerunka ['eiirepa — Miosuiepay.
[Ipaktrueckue/nadopaTopHsle paboThl IPOBOAATCS B yueOHBIX Jabopartopusx 430-3, 431-3
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Pabouyio [IporpaMMy COCTaBHII CTAPLIMH IIPENOOaBATEL : et (/

Penenzent
I'enepaneneni nupexrop OO0 «BnanluTex»

[Iporpamma pacemoTpena 1 onobpeHa Ha 3acelaHii Kaeapsl QU3HKH H IPHKIAFHOH MaTeMaTHKH
[Tporokon Ne 1 ot 30.08.2022 rona

M. o. 3aBenyromiero kadeapoi C.H. AGpaxun
(OUO, noanuce) e, AP

Pabouas nporpamMmma paccMoTpeHa 1 0100peHa Ha 3aceaniy yueOH0-MeTOAMYECKOH KOMUCCHH
nanpasyenns 28.03.02 Hanounxenepust

Mpotokon Ne £ or & pf 404220  roma 77

[Ipencenarens KOMHCCHH _4, 7‘}/ W&M r%m ,J 5 /th,r -

(dDI/IO NOAMHKCH)




