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1. IEJIH OCBOEHUA TUCITUTTJIAHBI

Heneto ocsoenua aucuuiuimeel «Quznka» gsiserca obecneyenue OyAyIIero CIEOHATHCTA
HayuHo¥ ¢Qusuuyeckodl 6azoif, Ha KoTopoll B BHICIIEH TEXHHYECKOH IIKOJE CTPOWTICS
oOlieHmKeHepHass W  CHENHalbHAd IIOATOTOBKA. IlOC/HEHOBAaTEeNbHOE HM3yUEHHE (DU3HKH
BEIpabaTeiBaeT creuU(prUUecKnit METO MBINUIEHHS, ((PH3HYECKYIO HHTYHLIHKO, KOTOPEIE OKA3LIBAIOTC
BCCbMa IUIQNOTBOPHBIMH H B JPYTHX HayKaxX. CHEelManucTsHl, TIONYYHBINMHE MHPOKOE (PHIHKO-
MaTeMaTH4ecKoe o0pasoBaHHME, MOIYT CaMOCTOSTENLHO OCBAHBATE HOBBIE TEXHHYECKHE
HalpaBieHns], yCnemHo paboTare B HHX, JIETKO IIEPEXOJMTh OT PEIleHHs OAHHX 3a1ad K APYIHM,
UCKaTh HECTAHJAPTHBIC M HETPAJUIIHOHHEIE TIYTH, YTO OCOOEHHO BaXKHO IUIS IPOQEeCCHOHANBHON

MOQHIBHOCTH CIICHHAIMCTOB B YCIOBHAX YCKOPECHHOIO PA3BHTHA TEXHHKH.

3anauu:

® TCOpETHYeCKas NOArOTOBKE B O0ONAcTH (H3UKH, NO3BOJMAIONAS OyIyIIUM HHXKEHEpaM
OPHEHTHPOBATLCH B IOTOKC HAY4YHOH H TeXHHMYecKOH HMH(OpPMallMH M 00ECIICUHBAIOIIAL MM
BO3ZMOXKHOCTh HCIONB30BAHNs HOBBIX (QH3HYECKHX NPHHIHIIOB B TeX 00IACTAX, B KOTOPEIX OHH
CHELHATM3HDYIOTCS;
* (opMHpOBaHHE HAYYHOTO MBIIUICHHS, B YACTHOCTH IIPABHIBHOTO IOHMMAHHA TpPaHHI
NPUMEHUMOCTH PA3IHYHBIX (B3HYSCKUX IOHATHEH, 3aKOHOB, TeOpHH H YMEHHS OLEHHMBATH
CTICNICHE JOCTOBEPHOCTH DPE3YIbTATOB, HOJNYYEHHEIX C IOMOMIBI) 3KCNEPHMEHTATBHBIX HJIH
MaTeMaTHYECKHX METOIOB HCCIENOBaHHS;
¢ BhIpaboTKa NpHEMOB H HABBIKOB PEUICHHI KOHKPETHEIX 33/l W3 PAsHBIX 0OnacTedl (Ppu3MKm,
[IOMOTAIOHIMX CTYACHTAM B JalbHEHIIEM PElIaTh HHXEHEPHBIE 3aJaYH.
® O3HaKOMJEHHE CTYACHTOB C COBPEMEHHOH HaydHOH anmapaTypoH ¥ BrIpaboTKa y HHX
HaYQJIBHBIX HaBLIKOB IIPOBENCHHSA SKCIEPHMEHTANBHBIX HAayUHBIX HCCIENOBAHWE pa3lIMYHBIX
(H3MYECKHX SBIEHHUH H OIIEHKH [IOTPEIIHOCTeH U3MEPEHHI.

2. MECTO JHCIIMIIJIMHBI B CTPYKTYPE OIIOH
JuciunmiHa «Pu3uka» oTHoCHTCA K 00s3aTeNbHBIM AHCUMIUIEEAM Ooka B1 JIMCHHIITHHE!
(monmynn) yuebHOro niaHa.

3. HJIAHUPYEMBIE PE3YJbLTATDHI OBYUEHUS IO TUCITAILIIAHE
Ilnaunpyemele pe3ynbTaTsl OOYUeHHS [0 AHCUHIUIHHE, COOTHECEHHAHIE C ILIaHHPYEMBIMH
pesynsratamMu o0cBoeHus OITOIT (koMIeTeHIUAME B MHIRKATOPAMH JOCTHXECHHS KOMIIETEHIHIH)

DopMHpyeMbte

TlnauupyemMble pe3yIETATH 06YUEHH {16 AUCUMINIHHE, B COOTBETCTBHH C

HanmenoBarne olgHONHOTO

KOMICTCHUIHK HHIHKATOPOM J0CTIDKEHHNA KOMMTETCHUHH cpeacTea
(o4, coacpKaHue HuAHKATOP AOCTHHEHIA KOMITETEHUMH PeaynbTaTs! 06yYeH s Mo JHCLUILTRYE

KOMTICFCHIHH) (K04, COEpHKaHHEe HHAMKATOPA)
QIK-1. Cnocoben OITK-1.1, 3HaeT BOIMOKHBIE 3Haer: OruéTeI Mo
aHANH3INPOBATE 3aA34H BaPHaHTE! PELICHK 38134 ®  QCHOBHBIC 33KOHbI ¥ NOHSTHA naGopaTopHeIM paboram,
npoteccHoOHaNbHOMA npodeccHoHanLHOA AcSTENEHOCTH, (puznky;
JEATENBIOCTH HA OCHOBE | OLEHMBAA MX JOCTOHHCTEA U *  HMHCTPYMEHTAJIbHBIE CPEACTBA KoHTponsHEIe BOTIPOCH K
NOA0MEHHH, 3aKOHOB K HEHOCTATKY, (H3HKM. nafopatopHeM pafoTam.
MeT0/10B B 0baacTH OIIK-1.2. ¥YMmeer aHanH3upOBaTh YMeeT:

MAaTCMATHKH,
ECTECIBEHHBIX H

3371844 MPOGeCCHOHANBHROR
JESTEHEHOCTY HA OCHOBE

. IIPHMCHATE (bHSPI‘-IﬁCKPIe 38KOHBI
AT PEMISHEA MRAKTHHCCKHK

KoHTpoJbHBIE BONIPOCEHI K
PEHTHHI-KOHTPOIO H

TEXHUYECKHX HAYK NONOKEHKH, 3aK0OHOE H METOLOB B [anay; TIpOMERYTOYHOH
O01acTH MaTeMATHKY, ¢  IIPOBOJMTE 3KCMNECPUMEHTEL 110 aTTeCTALHH.
€CTECTBEHHEIX ¥ TEXHHUECKHX HAYK, 3AMAHHEIM METOAHKAM C
OI1K-1 3. Baaneer Teopueit cuctem, 06paboTKOl 1 SHANHIOM HX
CHCTEMHBIM AHATHIOM, HX PE3yALTATOB.
METONAMH H HHCTPYMEHTAMH B Brazeer:
TpeGyemon 00bEme. *  OCHOBHBIMH HPHEMAMH
06paloTKK U NPEACTABICHHA
. IKCHEPHMEHTAIEHEIX AAHHEIX.
OIK-2 Crocoben OIIK-2.1. 3uaer npohunsHee 3uaer: Oralrsl 110

(G OpPMYNMPOBATE 3a0atH

Pa3aeiael MATEMATHUECKHX,

¢  dyHIAMEHTAILHEIE 3aKOHE]

nabopaTopHEM paboTam.




NpodieCCHOHLTBHOI TEXHHYECKHX W AIPHPOZBI H OCHOBHEIE
JEATENLHOCTH HA OCHOBE | CTECTBEHHOHAYYIHBIX JAMCLMILIHH (u3NuEeCKHe 3aK0Hb B oGnacTy | KoHTpONEHEIe BOTIPOCH K
IxaHui podHnEHEX (MozyneH). KBAHTOBOH, aTOMHOH | AmepHol | naGopaTopHeiM pafoTam.
pasaenon OIK-2.2. YMeer hopMynuposars huzHru.
MATEMATHYECKHX H 3ana4qy IpodiecCHoHANEHOH Ymeer: KoHTponeHEIE RONPOCE K
€CTCCTBEHHOHAYUHBIX JEATEABHOCTH HA OCHOBE 3HAHHH v HIMEPATE PHIHIECKHE PeTHHT-KOHTPOIEO M
AMCUMNNWH (MOLyNed). NpoHHNEHEIX Pa3fenos BEJIHYHHEL TIPOMERY TOUHOH
MATCMATHYECKUX, TeXHHYCCKHX H - Qﬁpaﬁa'u,ma'n, PesyNLTATh aTTeCcTAuHH,
CCTECTBCHHO-HAYHBIX AMCLEHIIIHH H:;mepe].[p{ﬁ;
(Mozynei). *  (hOPMHPOBATH PE3yILTAT;
OIIK-2.3. Braneer meronamu *  BOCIIPHHHMATE HHPODPMALIHIO K
(OPMATH30BAHHOIO KAYECTBEHHOTO AHATHIY, CAMOCTOATENBHO
¥ KOJHYECTBEHHOTO OIHCAHMA YBHIETH CHEACTEHS
CHCTEM, METOOAMH 10CTPOCHHS COPMYTHPOBAHHOTG
HATMTHMECKHX H HHEIX MOenei B pe3yIETaTA,
TpebyemoM obnéme, *  NCAATE BRIBOMLL.
Bianeer:
*  crnocoGHOCTHIO HCITONIE30BATE
COBPEMEHHBIE
WH(POPMALUOHHEE TEXHONOTHHE,
TEXHHKY, NpHKAANHEIE
TporpaMMHbIe CpeacTha
MaTeMaTHYECKHX 1
€CTECTRCHHOHAYUHBIX
JMCIHITIMH TIPH PEUISHHU 3alau
npoeccHodaNBHOH
HCATENEHOCTH,
4, OBBbEM U CTPYKTVYPA JTUCHHUIIJIHHLL
TpynoeMKoCTb TUCIHILTHHEI COCTABNACT 4 3aUeTHHIX SOHHAIEL, 144 yaca,
TemMaTHYeCKHEH NUIAH
thopma o6y4eHHA — 0HAA
Kotraxraan paGora ofyqalommxces POpPMET TEKYILETO
o C OeHATOTHYECKUM pabOTHHKOM g KOHTPOAA
g‘ - o = E ycrenagMocTy, gopma
Ne HaumeHosatne TeM W/HIH pasnenos/TemM g 5 = E = S - o g E E E MPOMEKYTOMOR
m/n JHCUMMAHHBY z = E 2= 5' EjEg¢ £ ATTRCTAHA
&) g g E = g § k) g § g a {no cemectpan)
=1 o =
£ | S| B €7|2d¢el 3
= = =
I KBanToBas npupoxa HajiydeHHs 2 1-4 8 - 12 - 10
2 OneMeHTBl KBaHTOROW MexaHukn W | 2 | 5-12| 16 - g - 1} | peHTHHr-KOHTpOJNB
aTOMHOM HHINKH Nel
3 OneMeHThl (PU3UKK TBEPAOrO Tena 2 [13-16| 8 - 12 - 10 | peliTHREr-KOHTpODL
No2
4 DnEeMEeHTHI tduzuxu anpa m| 2 |17-18] 4 - 4 - 6 PEHTHHI-KOHTpONE
IEMEHTAPHEIX YacTHL Ne3
Beero 3a 2 cemecTp: - - 36 - 36 - 36 | oxzamen (36 1)
Hanuuwne B puicumnnune KI/KP - - - - - - - |-
Wroro ne aucummivee - - 36 - 36 - 36 | sx3ameH (36 ¥)

Coaep:xanne JeKIHOHHLIX 3AHATHIT 110 NHCHHILIHIIG
Pazzxen 1. KraHTOoBast npupoaa H3aydeHns
Tema 1. Temooe wanyvueHue.
Conepixanste Tembl: PaBHOBecHOE m3mydeHne. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda.
3akon Credana-BompiMana. 3akor BmHa, PacnpeneneHue 5Heprud B CIEKTpe H3ITydeHHA
abcomoTHo YepHoro Tena. Popmyna Panes - [xunca. «Ynprpaduonerosas katactpodar. THnoTesa
[Inasxa o kBaHTOBOM xapaxrepe uziy4enns. Gopmyna [nanka.
Tema 2. KBaHTOBas NpHpoJa cBeTa.




Conepxanue Templ: Bremnuit dotoaddexr. OcHoBHble 3akoHBI (QoTosddexra. POTOHEL
Oueprus, MMIIynbCc, Macca (oToHA. YpaBHeHHe DiiHiTelina Wit horosddexra. Oneitor JleGenesa.
Haenenue ceera. Ipdext Komnrona.

Pazgen 2. DaeMeHTDI KBAHTOBOH MeXaHHKH H ATOMHOM (IBHKH

Tema 1. Crpoenue atoma. Teopus Bopa.

Conepxanue Templ: OneiT Pesepdopia 1o paccesHMIO 0 — YacTHI[ BelNECTBOM. SloepHas
monens aroma Peseppopna. Jiuneliuarsii criextp atoma Bomopoaa. TeopHs BOJOpOAOIOn0GHOTO
aroma bopa. OnsiT ®panka u I'epua.

Tema 2. DnemenTs! KBAaHTOBON MEXAHUKH.

Conepxanne remel: 'mnoresa ge Bpoitina. DKcnepHMeHTANRHOE NOATBEPKICHUE BOIHOBBIX
CBOWCTB MHKpPOYACTHIl, ['paHHLEl TNPHMEHHMOCTH Kllaccuweckoit mexanuku. CooTHOLIEHHE
HeompezeniennocTet I'eiisenOepra. BosnHoBas ¢yHKOMA ¥ ee craTHcTHYecKHH cMbic. Ofmee
ypasuenne Ilpenunrepa. Ypassenue lllpenmnrepa st CTalMOHAPHEIX COCTOSHWN. PelneHue
ypasHenusa lllpenunrepa And 9acTHUBI B «IOTEHIUANRHON aMey. TIpoxoxaeHHe 4acTHlibl CKBO3b
noTeHUManbHbH Oapeep. TyHHeNbHEN sdexT. JIMHeRHEI rapMOHHYECKHE OCIIHIIIATOP.,

Tema 3. CoBpeMeHHBIE NPEICTARICHHS O CTPOEHUH aTOMOB.

Concpxanne Temsl: YpapHeHue Ilpenunrepa mis BomopomomomoGHoro aroma. InaBHOe,
opbuTanpHOe M MArHWTHOS KBaHTOBEIe upcia. CrexTp aroMa Bomopoiua. llpaemno ortGopa.
OpburansHeii MOMEHT HMITYJIECA SIEKTPOHA. OpOHTANBHER MAMHATHLIA MOMEHT 271eKTpoHa. ONEIT
Hirepra u I'epnaxa. CnuH snckrpora. CnrHOBOC KBaHTOBOE wiclio. CoOCTBEHHBIH MarHWUTHBIN
MOMEHT 3JIeKTpOoHA. MaruuTHoe cnuHOBOe KBaHTOBoe uucno. [Ipwwoun Ilaynu. Pacmpenenenwue
JIEKTPOHOB B 4TOME 110 cocTosHMAM. Ileproanyeckas cucremMa 31eMeHTOB MeHeneesa.

Tema 4. OcHOBEI QU3HKH JA3EPOB.

Conepxanue TeMel: [lorsomeHwe, CIHOHTAHHOE M HHIYIHUPOBAHHOE H3NYYCHHE CBETA.
Kostpuuwents! Sfinmreiina. OnTiuyecKie KBaHTOBBIE T€HEPATOPEL

Paszaen 3. aemeHTsl GH3UKH TBEPAOro Tea

Tema 1. Teopus TEIMOEMKOCTH H 3NEKTPONPOBOAHOCTH TBEPABIX TEI.

Conepxanue TeMpl: [IpHHIMI TOXIECTBEEHOCTH YacTHIL. Bo3oHE! ¥ depmuoHst. [ToHATHE O
KBAHTOBRIX  CTATHCTHKaX Dbose-Olinmreiina u  OQepmu-Jupaka. Kiaccuueckas TeopHs
TennoeMkocTH. 3axoH Jlronorra u [Iti. KBantopas Teopus remioeMKkocTH DiHmTeiiHa. KeanTopas
TeopHs TemnoeMKocTH Jebasd. GoHOHEL PacripeeneHue 3IeKTPOHOB HPOBOAUMOCTH B METAILIE IO
SHEpPruaM. JNEeKTPOoHHBIH ra3, Dueprus Gepumu. Yposens Gepmu. CBepXIpOBOIHMOCTE.

Tema 2. 30HHAast TEOPHUS TBEPABIX TEIL

CogeprxaHne TeMbl: DHEPreTHYECKHe 30HBI B KpUCTAIAX. METAIBI, MONYIPOBONHUKA M
nuanekTpukH. Co6cTBeHHas NPOBOAMMOCTE IONYNPOBOAHMKOB. [lpmMecHas IpOBOMHMOCTE
HOJNYIPOBOAHHKOB, KOHTAaKT AByX MONYNPOBOJHHMKOB pasIMYIHEIX THIIOB (p-n — IEPEXO).
[TonynpoBoanukoBele quojs!. JIeHCTBIE CBeTa Ha IOJIYIIPOBOAHHKH.

Pasznen 4. JnemeHTH! QHM3NKH AAPA H 3JIEMEHTADHEBIX YACTHIL

Tema 1 AToMHOE 2Ap0. DNIeMEHTapHEIC YaCTHIEL,

Conmepxanue Temol: CocTaR sAnpa: NPOTOHBI M HeHTpoHBL OCHOBHEIE XApaKTePHCTHKH
HYKIOHOE H agep. Msotonel. Monenn anep. [louarue o smepupx cmiax. JdedekT Mace v sueprus
cBasd B afgpe. Cpenmusis SHEPrHA HYKIOHOB M €€ 3aBHCHMOCTH OT MACCOBOIO  9HCIIA.
HeycTo#uuBOCTS TSDKENBIX AP IO OTIOMICHHIO K HEKOTOPEM THraM pactais. Knaccuduxarms
SMIEMEHTAPHEIX YacTHIl. BiaiMonpespalrieHns sIeMeHTapHEIX MacTHI. PanvoaktueHOCTL. Saepiine
PeaKLyH.

Conepxxanne 1a00paTOPHLIX 3aHATHH 110 ARCHHILTHHE
Pasgea 1. KsanTosas npupoaa mzayuenust
Tema 1. Tennmosoe u3nyueHue.
Conepxanne nabopaTopHsIX 3augTuit: naboparopuas paborta 1 «Omnpenenenne nocToOSHHOM
Credana - Bonpimanay.
Tema 2. KpanTOBas npupona ceeTa,



Conepxanre naboparopHeIx 3aHaATHil: nabopaTopHas paGora 2 «M3ydeHHE BHEIIHEro
dorosddexra u BakyyMHEIX QoToameMenTOBY; naboparopuas pabota 3 «Dddexr Kommronan,

Pazgen 2. dneMeHTHI KBAHTOBOH MEXAHHKH M ATOMHOI (MH3HKH

Tema 1. Crpoenue atoma. Teopus Bopa.

Conepaanne nafopaTopHbIX 3aHATHI: nabopaTopras pabota 4 «OnpenencHue pe3oHaHCHOTO
noTeHIMana Bo30yxueHus atomMa MerogoM Ppanka — [epua»; maboparopras pabota 5 «Cuextp
H3JIy9eHH A aTOMapHOTO BOJOPOAAY.

Pazpgen 3. DaemeHTh! GU3NKH TBEpaOTro Tea

Tema 2. 30HHas TEOpHS TBEPABIX TEIL,

Comepixanue nabopaTOpHEIX 3amsTHI:: naGopaTopHas pabora 6 «M3yyenue TemmeparypHoit
3aBHCHMOCTH COTIPOTHBICHHS MONYNPOBOJHUKOBY; NabopatopHas pabora 7 «V3syueHwe BOJILT-
aMIIEPHBIX XapaKTePHCTHK TepMOYyBCTBHTENRHBIX CONpOTHBIEHHI»; NaboparopHas paGota 8
«M3yueHue BONBTAMIIEPHBEIX XapaKTEPHUCTHK (POTOCOMPOTHRIeHMs»; nadopaTtopHas pabora 9
«/3yueHHe CBOHCTB 3JICKTPOHHO-ABIPOYHOIO [IEPEXOMUAN.

Pazzaen 4. DjieMeHTBI QH3MKH SIAPA M JIEMEHTAPHBIX YACTHIL

Tema 1 AtoMHOE 91p0. DNeMeRTapHBIE YaCTHUBL

Conepxanne nabopaTopHEIX 3aHATHI: TabopaTopHad pabota 10 «M3yuenne cuerdnka eiirepa
— Mrosepan.

5. OUEHOYHBIE CPEACTBA JJIA TEKYIHEI'O KOHTPOJIA YCIHEBAEMOCTH,
IMMPOMEXYTOYHOM ATTECTAIIMH IO ATOI'AM OCBOEHMS NUCLUILIMHEI
1 YYEBPHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYAEHTOB

5.1. Texkymuii KOHTPOIb YCIIeBAEMOCTH
IIpumepHbBIH MepeyeHs BOMPOCOB K peHTHHr-KOHTPOJIH0 Nel

1) TemnepaTypa abcomotHo yepHoro tena T = 6000 K. Ecnu TeMuepaTypy Tena yMeHBIHTE B
2 pa3a, TO SHEpreTHYecKas CBeTUMOCTE abCONIOTHO YEPHOrO TENa
1) ymenbmutes B 4 paza; 2) ysenuuutes B 16 pas; 3) ypennuntes B 2 pasa; 4) yMeHpIunTCs B 16 pas.

2) Ecnu juvda BOJIHBI, COOTBETCTBYIOMAN MaKCUMyMy M3;Iy4eHHs YMEHBINHIAch B 4 pasa, To
TeMreparypa abCoIIOTHO YEPHOro Tena
1) ysenwaunacek B 2 pasa; 2) yMEHBIIMIACE B 4 pasa; 3) yBenuduiach B 4 pasa; 4) yMEHBIIHNACE B 2
pasa.

3) Ecnn 3auepHEHHYIO ILTACTHHKY, HA KOTOPYIO [AJaeT CBET, 3aMEHKTH Ha 3epKATLHYIO TOi XKe
TUIOLIANIH, TO CBETOBOE JABJICHHE
1} ocTaneTcs HEH3MEHHEIM; 2) yMEHBIIATCS B 2 pa3a; 3) yBemuuuTed B 2 pasa,

4) DNeKTpoH B aTOMe MEPEeXONHT U3 BO3OYKASHHOTO COCTOAHMSA C dHeprueit E; B OCHOBHOE
COCTOAHNUE ¢ 3HeprueH Ey. IIpy sToM HerryckaeTcs horod. Macca ucnyinenHoro ¢oTona pasHa

E-E, Ey~FE, E ~E, E,—E E+E,

2 2

D ¢ 5 ¢ 53 ko4 ke ;5 c

5) Hactora maparomero Ha GOTO3JEMEHT H3NYYSHHS YMEHBIACTCA BABOE. BO CKONBKO pas
HYXXHO H3MEHMTH 3aJCPIKHBaIONIee HalpsiKeHHe, ecild paboToil BRIXOJA 2MEKTPOHA W3 MaTepHala
(poTOINEMEHTA MOXKHO IIpeHebpeyn?

1) ysejyuurs B 2 pasa; 2) yMEHBIIUTE B 2 pasa; 3) yBEIHYHTE B V2 pa3; 4) YMEHBIUIATE B V2 pas;
S)ocTaBuTh O€3 H3IMEHEHHIA.

6) Ilpu 3ameHe OOHOro MeTajia APYTHM IJIHHA BOJHEL, COOTBETCTBYIOMAA KPacHOH IpaHuIie
dorosddexra, ymenpmaercs. PaboTa BBIXOmA I BTOPOTG META/UIA IO CPEBHEHHIO C paboToif
BLIXOJA [JIsl IEPBOTO
1) yBenuuunace; 2) yMEHbIIHIACE, 3) HE H3MEHHIIAC,

7) Onprrer CToNETOBa IO HCCNECAORAHUIO B3AHMOEHCTRHS M3NYUEHHS ¢ METAJIAM:



1) mo3BosMNK ONpPENENHTh PasMepsl AApa; 2) MOATBEPAMIH KBaHTOBYIO NPHPOAY H3JIYYeHHS; 3)
NOATBEPIHIIA HAJIMYHE BOJTHOBBIX CBOHCTB y 2NEKTPOHOB; 4) IOATBEPIIIHA [HIOTE3Y O JHUCKPETHOM
CIIEKTPE YHEPIHH MIEKTPOHOB B ATOMaX.

8) B addexre Komnrona doton
1) BpIOMBAET 5MEKTPOH ¢ MOBEPXHOCTH BELUECTBA; 2) MEPEAAET 3MEKTPOHY YaCTh SHEPTHH IpH
YHPYTOM CTONIKHOBCHHH; 3) IEpEJAEcT dIEKTPOHY YacTh SHEPIHH IIPH HEYNPYIoM CTOJIKHOBEHHH.

9) Oneiter Opanka 1 Fepiia 110 HCCASNOBAHUIO IEKTPHYECKOr0 Pa3sps/a B Iapax pPTYTH:

1) mO3BONMIM ONpENeNHTh pasMepsl SApa; 2) NOATBEPAHIH KBAHTOBYXO NPHPONY H3NIYYCHHS; 3)
IONTBEPAKUNIH HAIMYKE BOJHOBBIX CBOMCTB ¥ 3JIEKTPOHOB; 4) IOATBEPANIIH THIIOTE3Y O AHCKPETHOM
CNEKTPE YHEPIUY JIIEKTPOHOB B ATOMAX.

10) Hapucyiite crauuoHapHbie OpOHTEI aToMa BOXODPOJ@ COIJIAaCHO Mojeind Bopa. YcioBHO
u300pasuTe nepexo/pl 3JIEKTPOHA C OJHOH CTAIMOHApHON OpPOHTEL Ha APYIYIO, COIIPOBOXKIAOMIHEC
M3/IyeHHEM KBaHTA 3HEPTHH. B yneTpahmoneToBoii o61acTH CHEKTpa OTH TIEPEXOJ(b! JAIOT CEPHIO
Jlaiimana, B BuguMOM ~— cepuio Banbmepa, B uHbpakpacwoii — ceprio IMamena Kakoit mepexon
COOTBETCTBYET HauOONBIIEH YacTOTe KRaHTA B BUAMMOI 061acTi cnekrpa?

IlpumepHbIi nepedyeHs BONPOCOB K peli THHI-KOH TPOJII0 Ne2
1) CranuonapHeM ypasrenueM llpennnrepa Juis SJIEKTPOHA B BOAOPOJAONOAO6HOM aToMe
ABNSACTCA YpaBHEHUE
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2} Ecma y — QyHKUMA HMeeT BHJ, yKa3aHHBIH HA PHCYHKE, TO BEPOATHOCTH 0OHAPYXHTH
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3MEKTPOH Ha yJacTKe 6 2 paBHa
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3) B xaxoM cnyuae 3HepreTHYECKHH CHEKTp 2MEKTPOHA CIUIOMHOM?
1) anekTpoH B noTennmansHoH ave muprrok 107 y; 2) anextpor B atome; 3) 37IEKTPOH B MOJIEKYie
BOJIOPOJa; 4) cBOOOIHEIH 37EeKTPOH,

4) MakcuManbHOE 3HAYSHHE IIPOCKIHM MOMEHTA MMIIYIBCa DNIEKTPOHA, Haxojsuerocs B -
COCTOAHMH, Ha HATIPABIECHHE BHEIIHETO MAarHHTHOTO IIOJE paBHO
Dh;2)2k;3)30;4) 40,

5) CronbKO pa3nUYHBIX COCTOSHUH MOXET MMETh IEKTPOH C IVIABHEIM KBAHTOBBIM YHCIIOM h
=47
1) 15;2) 48; 3) 32; 4) 54.



6) OnpenenuTs aTOM, Y KOTOPOro B OCHOBHOM COCTOSHHHM 3aroiHeds K, L, M -~ cion u B N —
CJIO€ PACIOJI0KEHE! 7 3JIEKTPOHOB,

1) Cl; 2) Ge; 3) Br; 4) Ti. .

7) Cpena Ha3bIBaeTCst AKTHBHOM, €CIH OH&

1) MONMHOCTRIO MOINOUIAET NAJAIOINEE Ha Hee H3JIydeHHe; 2) IOJHOCTEI) PACCErBaeT naaaroliee Ha
Hee H3JTyUeHMe; 3) YCHIMBACT NaJarolice Ha Hee U3ITyYeHHE.

8) CHcrema HaKauKH J1a3epa MO3BOJIET
1) co3maTe MHBEPCHYKO HAcENeHHOCTh B aKTHBHOH cpele; 2) BLI3BATH BRIHYXKICHHOE H3NyUcHHE
toToHOB; 3) 00eCHEIHTE BRICOKYIO KOTEPEHTHOCTE JIA3¢PHOTO H3TyUYeHus,

9) PaccMOTpHM [OBa KBAaHTOBBIX COCTOSHHS, B KOTOPRIX HAXOJMUTCS CHCTEMa &TOMOB, C
sHepruamH E; H Ep, npuuem E>E). Cucrema Oyner HaxOmUTBCA B COCTOSIHHM C HHBEPCHOM
HaceJeHHOCTBIO, €CJIH YHCIIO aTOMOB N| ¢ sHeprueil E) Oymet
1) pantio smery aToMoR N ¢ dHeprueit &y, 2) MeHsle, ueM Ns; 3) Gonsine, oM N,.

10) Ipuanun Iaynu cipaseiius
1) ans Bcex TOXAECTBEHHBIX WYACTHI KBAHTOBOMEXAHWYECKOH CHCTEMBI; 2) IS CHCTEMBI
TOXECTBEHHLIX 0030HOB; 3) U1 CHCTEMBI TOXIECTBEHHBIX (DePMHOHOB.

IlpumepnbIii NepeyeHs BONPOCOB K PeHTHAT-KOHTPOJIO N23
1) A7 HyKIIOHOB BEPHBIMH SBIIAIOTCA CIEAYIOLIME YTBEPKACHHA

1) nporon obnamaer 3apsaoM, paBHbIM e+; 2) cuuH HeHIpOHA MeHbLIE CIUMHA LPULOHA; 3) MAcChl
HYKJIOHOB IIPaKTHYECKH OIHHAKOBEL

2} YeMm MEHBIIIE SHEPTHS CBSA3M AApa, TEM
1) Gonpiue y Hero AedekT Mace; 2) MEHEIIYIO paboTy HYKHO COBEPIIHTD, UTOOB! Pa3HeNuTs 3T0 PO
Ha OTJENbHBIC HYKJIOHEL, 3) OONbIIE BHEPrHH BELIENHTCA [P PacTiafie TOrO sAipa Ha OTHEIbHEIE
HYK/IOHBI, 4) MEHBIIE €ro OSHEepPrHs IOKOg; S5) MEHBIIE OSHEPrHH BHICIHTCIA B pEaKiuu
TEPMOSAAEPHOr0 CHHTE3A STOT0 AJ(pa ¢ JAPYTHMH SAIPaMH.

3) IIpu a-pacnaje
1) 3apsan aapa He H3MEHMTCS, Macca Alpa YMeHbIIaeTes Ha 4 a.e.M.; 2) 3apaz SApa YMCHBIIaeTCs Ha
2e, Macca Anpa yMeHbaeTcs Ha 4 a.e.M.; 3) 3apsafn siopa yMEHBIAacTCs Ha Ze, Macca sapa He
MEHAETCH; 4) 3aps] a1pa yMeHblIaeTcs Ha 4e, Macca gpa yMEHbIIaeTCd Ha 2 a.e.M,

4) Kaxas nond paguoaKTHBHEIX aTOMOB OCTAaHETCH He paclarlieiics yepe3 HHTEpPBA BPEMEHH,
paBHBIH IBYM [epuojam roiypacnazsa?
1) 50%; 2) 67%,; 3) 33%; 4) 75%; 5) 25%.

5) Cronpko o- ¥ B- pacmafoB JOJDKHO IPOU3OHTH, YTOOB HECTAOHNBHEIH H30TON aMEepHUHS
24|Am . 20931-
93 NpeBpaTHics B CTaOMIBHEIM H30TOII BUCMYTa 837 7
1D8audp;2)%aui3p;3)6aus5p;4)7au3p.

14 5 4 e)

6) Snpo asora 7 saxsatwio & -uacrumy 2 H HCIYCTHJIO IpPOTOH. SApo Kakoro

aneMeHTa obpazoBanocs?
17 17 16 16 17
no 9893 9 3957,
9 B 2 H 10

7) Aupo Oepuinus 4 e, nornotus gedTpor 177 | npespamaercs B sapo Gopa 3 . Kakas
4acTHUIIa [TPH 3TOM BHIOpAachIBacTCH?
Dp;2)n; 3) ¥;4) € ;5)ucryckaercs 7 -KBAHT.
H —>e +Vv +v
8) Peaxuus ¢ 4 He MOMXET WATH U3-33 HapYIIeHUs 3aKOHA COXPAHEHMA
1) CIHHOBOrO MOMEHTA MMITYJIBCA; 2) JICITOHHOTO 3apsia; 3) MIEKTPHIECKOro 3apsa.
9. 3aKOHOM COXPAHEHHS MEKTPHUECKOrO 3apala 3anpelieHa peakins

_ _ T . -
nH —e +Ve+Vﬂ;2)n+p-—>e +V, gtV >pte ;4)‘/#'*'"“)}74‘#'



10) 13 npuBeneHHEIX CXeM B3aHMOIPEBpAIeHHH YaCTHI AHHHTHIALHE COOTBETCTBYET
0 - ] o+ - + -
1) 7 -—>7/+y;2) p—on+e +Ve;3)K > +77 g +e —=>y+y

5.2. IIpomexyTouHAas aTTECTALHA 10 HTOTaM OCBOCHHS JIHCIMIIIHHE] — JK3aMEH.
IIpavepHbIii nepeeHb BOIIPOCOB

1) Tennosoe usnyuenue. PapEoBecHOE H3NnydeHHe, XapaKTePHCTHKH TEIUIOBOTO H3IYYECHHS.

2) AbcomoTHO YepHOe Telo. 3akoH Kupxroda, 3akon Credana-BonpimMana 1 3akoH BuHa,

3) PacnpenencHue >HepruH B cliekrpe abcolroTHO 4epHoro tena. ®opmyna Pames-IDxunca.
YaeTpaduoneroras katactpoda,

4) KgsanToBad runoresa ¥ popmyna [Inanka

5) Bremnuit poroanexrpudeckuii ¢ dekT u ero 3akoHEL POTOHEL

6) O3ddextr KoMnToHa U ero TEOPHS.

7) Mogens aroma Pesepdbopaa. Iloctynatel bopa. AToM Bogopoaa.

8) Tunoresa ne Dpoling. OKcHepUMEHTAIBHOS IOATBEPXKACHHE BONHOBLIX CBOHCTB
MHUKDOYACTHILL

9) CooTHOLIEHHE HEONPEAECICHHOCTEH.

10) Bonnosas ¢yHxuus, ee CBOMCTBA ¥ CTATHCTHYSCKHUN CMBICIL.

11) HecranuorapHoe ypasHenue Illpeunrepa.

12) CraumonaprOe ypaBHeHue Illpesunrepa.

13) YacTHlla B IOTEHIHATEHON SMe,

14) IIpoxoxAeHHe JaCTHIBI YEPE3 IOTEHITHATBHEL Gaprep.

15) KpaHTOBBH rapMOHUYECKHE OCHUJIISTOP.

16) YpaBuenue [UpenuHrepa Insg DiIeKTpoHA B aTOMe BOAOpoja. [JaBHoe, opOHTATLHOE H
MarHHTHOE KBAaHTOBBIC YHCIA.

17) KpanToBaHHE SHEPTHH IEKTPOHA B aTtoMe Bojgopona. CrekTp atoma rozopoaa. [Ipasuio
otbopa.

18) OpOuTaneHeni ¥ MArHUTHEIH MOMEHT 3NE€KTPOHA.

19} CobCTBeHHbI MexaHH4ecKHH MOMEHT HMIOylbca 3nekTposa (cruH), CHUHOBBIA
MAarHMTHEIA MOMEHT 3JiexTpoHa. CHHHOBOE M MAarHMTHOE CIMHOBOE KBAaHTOBBIE wumcia. OneIT
LIrepra u 'epnaxa.

20} [Tpunuun 3anpera [Taynu. [lepuomuyeckas cucrema sneMeHTOB MeHeneera.

21) Ilornomenue, CIOHTAHHOE B HEOYIMPOBaHHOe u3irydenue., Koo duuuenTs DHHIMTEHHA.

22) Jlazeper. llpunanun neficTBuA 1a3epoB.

23) Knaccugeckas TeopHs TeILIOEMKOCTH. 3akoH Jlrononra v ITTH.

24) KpanTOBad TCOPHS TEMIOEMKOCTH DifHIuTeiiHa.

25) Teopus tennoemroctd Jebasi. DOHOHEL

26) Bosousl u (epMHOHEIL [IOHATHE O KBAaHTOBBIX CTATHCTHKAX bose-Oimimnreiina u Oepmu-
Hupaxa.

27) DHepreTryecKue 30HBI B KPHCTAIIIAX.

28) Pacmpenenenne sneKTpOHOB MO 3HEPreTHYECKHM 30HaM. KiaccHgUKalps TBEpIBIX Tel Ha
METJLIBL, IONYIIPOBOTHUKY K JHUIJIEKTPUKH.

29) CobcTBeHHad U MpUMeCHas IPOBOZHMOCTH IIONYIIPOBOAHUKOB.

30) DnekTponpoBOMHOCTE TBEPABIX Tell. TeMilepaTypHas 3aBHCHMOCTE SICKTPOTPOBOIHOCTH
METAINOB M NOMYIIPOBOJHHKOB. YpoBeHs OepMu.

31} P-nnepexon. ITonynpoBOAHHKOBEIE JHOIEL

32) XapakTepHCTHKH aTOMHOTo sipa. Mozmenu atomuoro sjupa. Macca 1 3Heprus CBI3H Afpa.

33) 3axoHb pafHOaKTHBHOIO pacnana. Anbda-, GeTa- ¥ raMMa-H3IyUeHHE.

34) Slnepuble peakiMH H 3d4KOHBI cOXpaHeHWs. Peakums nenenus snep. Llemmas peaxius
JCTCHUS.

35) Peaxums cuHTe3a aTOMHEIX snep. [Ipobnema yIpaBIgeMbIX TEPMOSIEPHBLIX peakiuii,

36) Bunel B3aumoznefcTBUi 1 kiacCHbHKAINS 37eMEHTAPHbLIX YaCTHIL,

37) Metons! perucTpalkH 3IeMeHTapHEIX JacTill, KocMAYecK e JIyH.



38) Yactuusr u anTuvactiisl. Helttpuno, Keapxu.

5.3. CamocTosaTensHada pa6ora o0y4aromerocs

CamocTosTenbras paboTa cTyneHToB mo Aucummiube «DH3HKa» BKIKOYaeT B cebs clemylomme
BHIIBI NEATEIIBHOCTH!

1) AynuroprHas caMmocTtosTensHas pafora CTyZeHTAa [0 JUCIHMILIMHE BBIIOJHACTCS HA
nabopaTOPHEIX 3aHATHUAX IIPH BBIIOTHEHHY 33534,

2) BueaymuTopHas CaMOCTOATENbHasd paboTa BBIIONHSAETCS CTYZEHTOM IIDH YTTYONCHHOM
M3yHEHHH THCLHUIUIMHEL [I0 TeMe NPOHIEHHOH JEKIMH, IPH HOAroTOBKE K 1aGopaTopHEM paboTtam.
OcHoBrOH ¢opMOH camMOCTOATENBHOH pabOThl CTYNCHTA ABNSETCS H3YUCHME KOHCICKTA JICKIIH,
PEKOMEHIOBaHHOH JTHTEPaTYpPEL,

CamocTtosTenbHad paboTa 3aBepuacT 3afa4y BeeX APYrHX BHAOB yueGHOTO MpoLecca H MOXeT
OCYINECTBIIATECS HA JIGKIMAX, CeMHIIapax, NabopaTOPHEIX 3aHATHAX, KOHCYNbTanmsx. Kak dopma
opraHusalM¥ yyebHOro mpolecca caMocTOATeNbHas paboTa CTYNGHTOB IIPEJCTaBIsLeT coboit
LEeNeHanpaBlIeHHYI0 CHCTEMaTHUYCCKYIO AEATE/IbHOCTD 10 MPHOGPETEHHIO 3HaHKi, OCYIIECTBIIIEMYIO
BHE ayIHTOpPHH.

KOHTpOJNE BEIMOMHEHUS CaMOCTOSTENBHOH pabOTHl OCYINECTBIAETCS B XOIE BHIIOAHEHUS H
34IIHTEl J1a6OpaTOPHLIX paboT MO OUCHHIUIMHE, [IPH BLIIOJHEHHH NpaKTHYeCKHX 3ajaHui, Ha
3K3aMEHE.

Bonpoce! anst camMocTosiTeNIbHOM patoThI CTYIEHTOB

1) Kakoe u3nyuenude Ha3bIBACTCS TEIUIOBBIM, H Y€M OHO OTJIMYAETCS OT JPYrHX (IEpeuuciuTe
KaKHX) BHAOB MU3NYUEHHS ?

2) /[adre onpemeneHHA OCHOBHEIX XapakTepPUCTHK TEIUIOBOro H3nyueHHs, Kakoe Teno
Ha3bIBAETCA abCONIOTHO YEPHBIM?

3) Cdopmymupyiite 3axor Kupxroga.

4) KaxoH BmA HMeeT pacnpefelicHHE SHEPrEH B CIEKTpe abCONIOTHO HEpHOro Tena?
Hapucyiite KpuBBIE paclipeNefieHHs B 3aBHCHMOCTH OT UIMHEI (MJIM YacTOTHI) BOJHBI JIS ARYX
temneparyp (To>T).

5) Cdopmynupyiite 3akons1 Ctedana — bonbiMana i cmenenns Buna.

6) 3amuummre dopMymy Panes - Jpxunca B nosicHuTe CyTh "ynbTpadHoNeToBol KaracTpods”.

7) 3anumure hopmyny Ilnanka ¥ n0ACHUTE CYTH €r0 KBAHTOBOH MHIIOTE3bL.

8) Kakoe m3 Tenm, depHOe WIM HedepHOe, MMEET BHILIE TEMIEPATYPY, €CTH WX APKOCTH
OJIMHAKOBBI?

9) B uem cocToHT ABNCHEE, Ha3bIBAEMOE (HOTO3PHEXKTOM.

10) Coopmynupytite 3akoHel ¢oroapdexra. B  uyeM 5TH  3aKOHBI  IIPOTHBOpPEYAT
IIPEACTaBIECHUAM KIaccraeckoi Gpusukn?

11) Kak xauecTBeHHO, ClIeNys BOJIHOBO KapTHHE H3TydeHHs, 00bACHATE GoToadhdexT?

12) Ob6sacuuTe 3axoHbl hoToadbexTa, Hexoas u3 Gopmynsl DiHINTE R A,

13) Yto Takoe KpacHas rpanHuna dorospdexra. Uem onpeiensieTcs 4UCIOBOS 3HAYEHHE
rpaHEYHOR 4acTOTEI? UTO BIMAET Ha ITONOKEHHUE KpacHoH rpaHunsl hoTosphdexra?

14) Yro Takoe GOTO3IEMEHT H KAKOBA €r0 BONBTAMIEPHAA XapaKTePHCTHKA?

15) Tloyemy 6pia oTBeprHyTa MOAeNb aroMa Tomncora?

16) B uém npoTHBOpeYHs peanoxenHoi PezephopoM rlaHeTapHOH MOIEIH aToMa?

17) B geM cymnocTh Teopuu aroMa, Hpeinoxcsroit Bopom? ChopMynupyile HoCLyIdInt
bopa. KakoBe! HenoctaTky Teopuu Bopa?

18) Cnexrpsl aromMoB. CHEKTPaNbHbIE CEPHH aTOMa BOAOPOA.

19) Kakue THIEI COyAapeRUi BO3MOXHEI MEXAY 3MEKTPOHAMH, YCKOPSIEMBIMH MIEKTPHYECKHM
IosaeM, H aToMaMu?

20) B uém zaxmouaercs onslT @panka u ['eplia, ¥ KakHe OCHOBHBIE BEIBOAEI MOYKHO CIEaTh HA
OCHOBAHUH ONBITA?

21) Kaxue kBaHTOBBIE YHCNA OMHUCHIBAIOT COCTOSHAE MHKPOYACTHIEI?

22) UeM onpejenseTcs 3IEKTPOHHOE COCTOAHHE H30AHPOBAHHOIO aToMa?



23) ObbacuuTe mporecc 06pa3oBaHU IHEPTETHUYECKHX 30H B TBEPOM TEJe.

24) Ot yero 3aBUCAT MIHPHHA Pa3pelleHHON 30HEI H YHCIIO YPOBHEH B HEH?

25) Kaxosa 30HHas CTPYKTYpa IIPOBOAHUKA, IONYIPOBOJHUKA ¥ U301ATOpa?

26) ObpacHATe MeXaHiH3M cOOCTBEHHOM M IPHMECHOM TPOBOAMMOCTH MONYIPOBOIHKKOR,

27) KaxoB ¢usuyeckuii cMplch TOHATHS ypoBHSI Qepmu?

28) Yem oOpaAcHAeTcd pasnudme TEMIEPAaTYPHOM 3aBHCHMOCTH OJNEKTPONPOBOMHOCTH Y
METAIIOB H TIONYNPOBOHUKOB?

29) O6pACHHTE 3aBHCHMOCTL IONOXEHHS ypoBHI (epMH H KOHHEHTPAUMH CBOOONHBIX
HOCHTENEH 3apana B IOJIYIPOBOIHUKAX OT TEMIIEPATYPHI.

30) O6pacuuTe QuU3HIECKHE IPOLECCHI, NPOHCXOAANINE IPH 00PA30BAHUHM P-Nl [IEPEXOTa.

31) Hapucylite sHEpreTHdecKHe 30HEI B 00GJaCTH p-n Nepexofa H oOLsICHHTE, B YeM COCTOHT
JEeHCTBHE BHEIIHETO 3NEKTPHYECKOTO MOJIsl Ha p-1 IIEPEXOJ,

32) YUro HaspiBaeTcs paiHOAKTHBHOCTRIO? Kakue mMponeccel oTHOCATCS K - MGy
paguOaKTHRHBIX ?

33) Ha ueMm 0CHOBAH IPHHIIUII PETHCTPALHH H H3MEPEHHs PaJHOAKTHBHEOro H3nydenns? Kakue
IpHOOPH] IPUMEHSIOTCA UL 3THX Lielie#?

34) ObpacHuTE YCTPORCTBO M MPHHIHI AeicTBHS cyeryrKa [eiirepa.

35) OnumuTe npoleccsl, IPOHCXONAIIHE B Ta30PaspAAHBIX CUETUHKAX.

36) Ilepeuncaute pusnYecKHe IPOLECCH], IPOHCXOAANINE IIPH BIAUMOAEHCTEBHH f-H3TyIeHHS ¢
BELLECTBOM.

37) B yeM 3aKmoYaroTCs IpPOIECCH YIPYFOro PAacCeSHHs MEKTPOHOB AAPAMH, 3JIEKTPOHOB Ha
ANNEKTpoHaxX?

38) Uem 0o0yCnoBNEHE! MOTEPH 3HEPIHH YACTHUBI IPH MPOXOMASHHH YEpe3 IOTJIOMARILYIO
cpeny?

39) Uro npoHCXOOUT IIpH NPOXOXKICHHH BIIEKTPOHA YepPes TOLIOTHTENb?

40) Kakosbl 0cOOEHHOCTH IPOXOKAEHUS YEPE3 NOTJIOTHTENE MOHOIHEPrETHYECKHX B-4acTyl o
B-m3mydyeHns, MMEIOIEro HenpephLIBHEIH SHEPreTHIECKHH CIeKTp?

QoHn  oumeHouHBIX Marepuanoe (POM) 1A HpOBEACHHS  ATTECTAUMH  YPOBHA

ChHOPMHPOBAHHOCTH KOMIETeHUMH OO0y4alomMXcsd N0 AHCHMIUIHHE O(QOPMIAETCA OTAETBHEIM
JOKYMEHTOM.

6. YA EBHO-METOJUYECKOE H HHOOPMAIIMOHHOE OBECHEYEHHE

JTACUHILIAHDI
0.1. Knnroo6ecne4eHHOCTD
KHHUIOOEBECTIEYEH-
Fon HOCTh
HaumeHosanwe JHTEPATYPbE. aBTCD, HAZBAHKE, BHA H3NARHA, H3INATCILCTBO HANAHHS Hanuune &
e 3JICKTPORHOM KaTalore
3BC
OcHoBHas THTEpaTypa
1. Maprunrcon JLK. KpanTtomad ¢usuxa: yueGHoe mocoGue / Maprancon JI. K., | 2021 https:/f'www.iprboo
Cmupros E.B.. - Mockea: MockoBcknif rocymapcTBEHHBIN  TEXHHYECKHIH kshop.ru/115606.ht
yHuBepcHTeT MMeHu H.D. Baymana, 2021. - 528 c. - ISBN 978-5-7038-5562-1, - ml

TeKCT: 3NeKTPOHHBIH.
2. Mponos WU.E. KeanTopag gusuka. OcHOBHBIE 3aKOHEI: yuebHoe nocoGue / Hpomos | 2021 https://www.iprboo

W.E.. - Mockea: JIaGopaTtopus 2Hanuil, 2021, - 259 c. - ISBN 978-5-93208-517-2. - kshop.ru/105767.ht
TeKcT: aNexTPOHHBLH, ml

3. Tonvaun J1.JI, Keantoras dusuka. Beoguetit kype: yuefuoe nocobre / JL. J1, 2019 https://znanium.co
Ponpau, I'. K. Hoeuxoga. - 3-e w3z, - Joaronpyaueiit: Magatensckuit JoM m/catalog/product/
«Hurennexry, 2019, - 480 c. - ISBN 978-5-91559-268-0. - TekcT: 31neKTPOHHBIH. 1117881

4. IMapwaxos A.H. Kpanroeas (u3uka 474 HHxeHepos: yuebuoe nocobue / 2019 | https://www.iprboo
[Mapwaxor A.H.. - Caparos: Bysorckoe ofpasosause, 2019, - 404 ¢. - [SBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TekcT: 3NEKTPOHHBIN. ml

ZOnoAHHTeIbHAS IMTEpaTYpa
1. Kocruna T.K. Beespenne B kBanT0BYIO BU3HKY: yueGHoe nocobue / Kocruna TK, | 2018 | hitps://www.iprboo




Cywun B.C,, Banapinesa M.B.. - Exarepun6ypr: Hzpatennctso Ypansckoro kshop.ru/106350.ht

yHuBepcurera, 2018, - 232 ¢. - ISBN 978-5-7996-2357-9. - TekcT: 2/1eKTPOHHII, ml

2. Bonkos A.T'. Kypc duzuxu. Keantosas dusuka: yuebHoe nocobue / Bonkos A, | 2017 | https://www.iprboo
Mosnep A.A.. - Exatepuubypr: Ypansckuli depepaneunii yHusepcurer, 2017, - kshop.ru/106401.ht
155 ¢c. - ISBN 578-5-321-02527-7. - TeKcT: 2IeKTPOHHEIH, ml

3. Jiexumn no ¢usuxe. KeanTopas u anepras dusnka [OnexTponusiii pecype] / A. | 2016 http://e.lib.vlsu.rwb
@. Tankun, H. C. Ilpokomesa; BnaguMupckuil rocyfapcTeeHHBI YHHBEPCHTET itstream/123456789
uMeny Anexcanapa I'puropresnya u Huxomas I'puropeesnua Cronetossx (Bal'V). 4747/1/01522.pdf
- OJEKTpOHHblE TekcToBbie naHHbie (1 daiin: 143 MG). - Bragmmup:

Branumupcekuii rocynapcTBeHHbIH YHHBEPCHTET HMEHH Anekcanapa Ipuropsesuya
¢ Hukoznasa I'puropsesnua CronetoBrix (Bnl'Y), 2016, - 87 c.: v, Tabn. - 3arnasne
C THTYJA 3KpaHa, - DIEKTPOHHAS Bepeud nevaTtHoH myGaukaumu, - Bubnuorp.: c. 85.
- ISBN 978-5-9984-0654-6.

4. Capuna M.IL. Keaurosas dusmka: yyeGroe nocobue / Capmsa M.IL. - | 2016 | https://www.iprboo
Hosocubupck: Hosocubupekmii rocynapcTBEHHLIM TeXHHUECKHI YHHBEpPCHTET, kshop.ru/91369.ht
2016, - 131 c. - ISBN 978-5-7782-2896-2. - TexcT: 3MeKTPOHHBIH. ml

6.2. Ilepnogugeckue H3gaHUus

1) Kypuan «KBaHTOBas 3JIEKTPOHHMKa». ApXHB HOMepoB. Pexum  gocTyma:
http://www.mathnet.ru/qe/archive,
2) Haygno-texnuueckui KypHa «DoToRHKAY. Pexum AOCTYyIA:

http://www.photonics.su.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIITUILIAHEI

st peannsanyy JaHHOH NHCOUILTHHEI UMEIOTCS CICHUAIBHEIE [OMENIEHHS I IPOBEICHHUS
3aHsTHH. JICKIMOHHBIE ayJHTOPHH OCHANISHBI JOCKOH (IUIg Mela HIH MapKepa), SKpaHoM L
NIPOEKLIHOHHEIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYNHTODHH [UIf INpOBEAEHHA JIaOOpaTOpHBIX 3aHATHI! OCHAIIEHB YCTAHOBKAMH JUIS
BRIMONHEHHs JjabopaTopHeIXx pabfor: 1 «Omnpenenenne mnocrosuHoii Credana-Bonsmmanan;2
«M3ayuenune BHemHero ¢oroadderran; 3 «Dddexr Komnrorar; 4 «OnpeneneHne pesoHaHCHOro
moTeHUuAaNa BO30yxaeHHA atoma MeTomoM Opanka — I'epu; 5 «CroekTp H3MydeHHS aTOMapHOToO
Bodopojan; 6 «M3ydeHue TemmepaTypHO# 3aBHCHMOCTH CONPOTHBIIEHHSA IIOJYIPOBOIHHKOBY; 7
«M3yuenue BONBT-aMIIEPHBIX  XApaKTEPHCTHK TEPMOYYBCTBHTENBHBIX CONPOTHBIEHHM»; §
«M3yueHHe BONLTAMIEPHBIX XapaKTEPHCTHK (OTOCONMpOTHBNEHHs», 9 «li3ydeHHe CBOHCTR
STEKTPOHHO-ABIPOYHOrO nepexonar; 10 «M3yuenue cuerunka I'eiirepa — Miomepay.

IpakTuueckune/nabopatopHele paboTh! NIPOBOAATCS B yueGHbIX naGopartopuax 430-3, 431-3.
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IIporpamma paccMoTpeHa u o100peHa Ha 3a }&HQH/Ka(beI{pH (U3KKH B OIPUKIaTHON MAaTEMATHKH
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3aBenyromui Kadeapoi C.M. Apakensu
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Pabouas nmporpaMma paccMOTpeHa H 000peHa Ha 3ace/laHiy YUeOHO-METOAHIECKOH KOMHCCHH
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