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1. IEJH OCBOEHMA JUCIAITIIINHBI
Llenpto ocBoeHms AHCUMINIAHBL «(Dm3uka» sBnsgerca ofecrieyeHue OyOyIIEro CHELMANIHCTa
HayyHOlf —Qu3udyeckod 6Oasolf, Ha KoTopolf B BBICINEHl TEXHWYECKOH IIKONE CTPOHTCH
o0IeHHKEHEPHAs M COENManbHas TORTOoTORKa. [locnemoBatensHoe  u3yueHHe  (DHU3HKH
BBIpa0ATHIBACT CTIEMQUIESCKUN METON MBIIUIEHNS, PH3HUYSCKYIO HHTYHILIHIO, KOTOPBIE OKA3KIBAIOTCS
BECEMA TUIOZOTBOPHEIMH ¥ B JApyrux Haykax. CIelUaycThl, IONYYHBIIHE MIHPOKOE (PHIMKO-
mMareMaTHdeckoe o0pa3oBaHye, MOTYT CaMOCTOATENBLHO OCBaMBATh HOBBIE TEXHHYECKHE
HalpaBICHUsA, YCIEHO paboTaTe B HMX, HETKO IIEPEXONHTH OT pelleHHs ONHHX 3alay K JPYTHM,
MCKAaTh HECTAHJapTHBIE M HETPAOMUHOHHBIE IIYTH, YTO OCODEHHO BaXXHO ANs IpotecCHOHANBHOH
MOOHTEHOCTH CIIEITHANIICTOB B YCJIOBHAX YCKOPEHHOTO Pa3BHTHS TEXHHKH.
3anmauu:
® TeopeTHdecKasd IOJroTOBKa B o0ONacTH (U3MKH, HO3BONMIOMAA OyIAyIIMM HHXEHEpaM
OPUEHTHPOBATECS B HOTOKE HAydyHOH M TexHU4ecKod uHQopManuy u olecleduuBarOMEs UM
BO3MOXHOCTE HCIIOJIE30BAHHs HOBEIX QU3HUECKHX IPHUHIHIIOB B TeX O0JACTAX, B KOTOPEIX OHH
CHIELIMaTI3UPYIOTCH;
¢ (pOpMHpPOBAaHHE HAYYHOIO MEIIUIEHHS, B WYAaCTHOCTH NPABHJIGHOTO IIOHMMAHHS TPaHHII
IPUMEHHMOCTH pasjHYHBIX (HU3UUECKUX IMOHATHH, 3aKOHOB, TEOPHII M yMeHHs OLEHHBATH
CTENEHb JOCTOBEPHOCTH pPE3yILTATOB, HONYYEHHEIX C IOMOUIBID SKCIEPHUMEHTANBHBIX HIIM
MaTeMaTHIECKHUX METONOB HCCIS/IOBAHHUS,
e BpIpabOTKAa IIPHEMOB ¥ HABHIKOB pEIIEEMH KOHKPETHBIX 3a7ad M3 pasHBIX ofiacTell Qu3mKwy,
MOMOTAIOLIHX CTYAEHTAaM B JUILHEHIIEM PEIIATE HIDKEHEPHEIC 3a1a4H.
* O03HAKOMIIGHHE CTYICHTOB C COBPEMSHHOH HaydHOH ammapaTypo# ® BeIpaboTKa y HHX
HAYANLHBIX HABLIKOB NPOBEHCHHS JKCISPHMEHTANBHBIX HAyYHBIX HCCHCNOBAHHM pa3THYHBIX
(PU3HYUECKHX ABJICHWH M OLCHKH IOTPEUIHOCTEH H3IMEPEHHIA.

2. MECTO JUCHUILIMHLI B CTPYKTYPE OIIOII
Hucuunmina «@H3ukay 0THOCHTCH K o0s3aTeneHBIM HucuuiniiHaM Onmoka bl Jucnurmuas:
(Monynu) yuebHOrO ILIaHa.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYUEHHA IO JUCITAIIANHE
[lnanupyemble pe3ynbratbl OOy4YeHHMS 10 IWCLHHIUIMHE, COOTHECEHHEIE C IUIRHHPYEMBIMH
pesynsraramy oceoeHus OIIOI] (koMneTeHINAMH H HHAMKATOPAMH AOCTHXCHUA KOMITETSHITHI)

hopsupyemsle Ilrauupyemble pE3YALTaTE! 0GYYCHHA O AHCLUMITIHHE, B COOTBETCTBYH C HauMeHOBAHHE OLIEROYHOTO
KOMTTETEHIHA HH/IMK4TOPOM JCCTHREHHA KOMIETSHLME cpelcTea
(kon, coaemkanHe HHAKKATOp AOCTHIREHHUE KOMMETEHLUTH Peaynbrare! o0yUSHHA 10 AUCLHTIRHHE

KOMMNETEHEHH) (K04, colep:KaHHe HHAHKATOpA)
OTIK-1. Cnocoben OITK-1.1. 3HaeT du3uueckue, 3uaer: Oryérel 1o
pelaTe 38444 €CTECTBEHHO-HAYYHBIE ¢  OCHOBHBIE 3AKOHA! W OHATHA nafopatopHeM paboTtaM.
npoeccroHaibHoH OCHIEHHKEHEPHBIE SAKOHBL H DU3HKY;
ACATENBHOCTH HA OCHOBE TMPHHIKNEL B cBOEH . WHCTPYMEHTAIIBHEIE CPEACTEA KOHT]JOJ'IBHBIC BOTIPOCHI K
APHUMEHEHHH npodieccHoHANLHOH NEATENBHOCTH. BHIMKH. nabopaTopHeM paboram.
€CTECTBEHHOHAYYHEIX H OITK-1.2, ¥MeeT HCMonL308aThH YmeeT:

0B LIEHHKEHEDHBIX
3HAHKHA, METONOB
MaTCMaTHHYCCKOTO
aHanmusa v
MOLENMPOBAHMA,

OCHOBHEIE SKCTIEPHMEHTANTEHEIE
METOE] ONpeaeNeHus QusHKo-
XHMMYCCKHX CBOHCTB MaTCpHanos U
H3ACHUA K3 HHX, 4 TAKKE
MPHKNAIHEIC TPOrpaMME] H
CPeACTRA ARTOMATHIHPOBAHHOTO
NPOEKTHPOBAHMS [IPH PELIEHHH
HHKEHEPHLIX 33124,

OITK-1.3. Brageer HaBLIKaMK
UCTIONE30BAHHA MATEMATHUCCKOTO
annapara Jinf OnUCaHHA, aHaNH3a,
TEOPETHUECKOT O ¥
3KCIEPHMEHTANBHOrO

&  NPUMEHATE QHIMUCCKHE 3AKOHE
AN PELICHHUS TIPAKTHHECKUX
3ajiau;

*  TIPOBOJKTE HKCMEPHMEHTSI 110
3ANAHHEIM METOMKAM C
ofpaboTroit M aHANMH30M HX
PE3YNETATOR.

Bnaneer:

®  CrocOBHOCTRIO K
CAMOOPIaHH3ALKH U
caMooGpasoBanHio;

®  CNOCOBHOCTERID HCIIOIL30BATE
COBPEMEHHBIE

KOHTPONEHEIE BONPOCEI K
peHTHHI-KOKTPOMIO H
IPOMEXYTOUHOH
ATTECTAUMH.




HCCIEAOBAHHUA H MOACNHPOBAHHA
(hHIHYECKHX U NHMUYECKHX CHCTEM,
ABNEHHH W MPOUECCOB,
HCIIOAE3OBAHYA B O0YHUCHHH M

HHPOPMALKOHHBIE TEXHONOTHH,
TEXHHKY, NPHKIANHBIE
pOrpaMMHLIC CPEACTRA
MATEMATHYECKHX H

npodecCHOHATILHO AeATeILHOCTH., €CTECTBEHHOHAYYHBIX
JUMCLIMNNHH NIPH PEeUISHHH 33029
npodeccHoHaNBHOH
JeATENEHOCTH.
OITK-3 CnocoGen OFIK-3.1. 3uaer ocHOBHEIE METOAR | 3Haer: Otuéte no

MPOBOAHTS HIMEPEHHA H
HaGoneHys,
obpabareiBaTk K
TIPEACTABARTh ABHHBIC.

MpOBENeHya HaMepeHH, obpaborku
H TIPECTABIEHHA
3KCNEPHMEHTAABHBIX AAHHBEX.
OI1K-3.2. YMeerT cocTaBAATh

*  GYHIAMEHTAILHEIE 3AKOHEL
NPHPOBL H OCHOBHEIE
(huznveckue 3akonbl B 0GnacTH
KBanTOBOM, ATOMHON K AnepHO

nabopaTopHeM paboTaM.

KoHTponEHEE BONPOCH K
naGopaTopHEIM paboTaM.

oTYETkI 10 y4ebHO- BH3HKH.
HCCneAoBaTeALCKOM NCATENEHOCTH, | YMeer: KoHrposnsHse BONPOCEH Kk
BEJIEQUASA AHATH3 . HIMEPATH clmgﬂqecxﬂe pEﬁTPEHl"-KOHT})OHIO H
3KCNEPHMEHTARBHBIX PE3Y/ILTATOR, BENHYHMHET NpoMexyTo4HoH
CONOCTABNCHHE HX C U3BECTHBIMH »  06palaTHBATE PE3Y/LTATE ATTECTALHH.
aHanoram. H3MepeHnH;
OIIK-3.3. Braneer HaBrIKaMH (hOpMHpOBATS pe3yAETAT;
thopMupopasus BOCHPHHMMATE HHROPMAHHIO K
ZLEMOHCTPALIHOHHOTO MaTepHana 1 QHAIH3Y, CAMOCTOATENBHO
APELCTABICHHS pe2yNbTATOR CBOeH YBUJIETE CENCTRHUS
HCCTSA0BATENLCKOH ACATENLHOCTH cqopMyUpOBaHHOTO
Ha HAayuHbIX KOH(EpeHUHAX, BO pesy/ILTaTa,
BpEMS NIPOMEXYTOUHBIX H HTOTOBBIX | o jianare puionl.
aTTecTaumii. Braneer:
*  OCHOBHBIMH NPHEMaMH
0OpafoTKH H MPECTARNCHHA
IKCIEPHMEHTAILHEIX JAHHEIX.
OlTK-6 Crnocoben OF1K-6.1. 3HaeT 0CHOBHBIE 3naer: OtuéTEl N0

Y4acTROBATH B
pazpaloTKe TEXHHYECKOI!
AOKYMEHTALMH,
CB#3aHHOI ¢
npoeccHoHanLHO i
ACATENIbHOCTLEO HA
OCHOBE NPHMEHEHHNS
CTAaHAAPTOB, HOPM H
npasua,

CTAHIAPTE], HOPMBI H IPARKIIA,
HCMoNL3yeMele fIpH paspaboTke
TEXHHUBCKOHM HOKYMEHTALMH B
ofnacti npodieccroHANBHON
NEATENRHOCTH,

OIMK-6.2. ¥YMeer HCmone30BaTE
TEXHHUECKYIO H CIIPABOYHYIO
TUTEPATYPY, HOPMATHBHEIS
JOKYMEHTBL HCCHENOBATEALCKOH
paboTEl B 06NACTH TEXHONOHH H
METO0B JHATHOCTHKH
HaHOMATEPHANOBR H H3AENHHA U3 HUX.
OIMK-6.3. Brnanger HagblkamMu
COCTaBJCHHS OTUETOB N0
IKCMEPHMEHTANLHLIM H
TEOPETHHECKUM HCCICAOBAIIMAM,
IPAKTHHECKOH IeATEABHOCTH B
COOTBETCTEHM © YCTaHABAHBACMEIME
TPeSOBaHHAMH,

®  OCHOBHBIC CTEHIAPTEI, HODMEL #
npasuna ofopMaAcHHU

JOKYMEHTOB.

YmMeer:

*  ONpenenath obuHe GopMbl,
JAKOHOMEPHOCTH;

s HCIONE30BAThH CIIPABOUHYIO
HODMATHBHYIO THTEPATYDY,
TIOHATH [OCTARICHHYIO 3a1aqy;
rpaMOTHO HOJB3OBATHCH
A3LIKOM npenMeTHol obnacTh.

Bnaneer:

& CrocO0HOCTRIO COCTABIATE
OTHETE! 10 PE3Y/IETATaM
NPOBOAMMEIX HCCRELOBAHHIA,
H3MEpEeHHH.

nafoparopHemM paloTtam,

KoHuTponbHbie BONPOCH! K
nabopaTopHEM padoTam.

KoHTponsHbe BOAPOCH K
PEHTHHT-KOHTPOJIO H
IPOMERYTOMHOH
aTTecTaLHH.

4, ObBBEM U CTPYKTYPA THCHUIIINHBI

TpyaoeMKoCTE AUCITUNIHHEEI COCTARNAET 4 3a4STHRIX SMHUIIE], 144 yaca.
TemaTnuecknii nian

(ropma 06yueHHA — OUHAS

KonrakTHas paGoTa 06ydalommxca opMb TEKYIIEro
© € NEAAroTiecKHM paboTHHKOM % KOHTPONIZ
E‘ = YCMERAEMOCTH, iopMa
g 2 g g Tz 8¢ fpoMeRy UM HOH
Ne HauMeHOBAHHE TEM WHAR PA3ACOB/TEM 2 & = = =, o Z X E &
nn AHCUNATMHE = = = 2 E gE 288 arrecrauni
5 % E e 22e| ¢
Q 5 Z =5 &8 {gE5| B & (no cemecapam)
= Q g =T ] k=2 E
g5 &% | e~ |=48|3
= E geE| o
1 KpanToRas npupoia W3y4eHus 2 1-4 - i2 - 10
2 JneMeHTH KBAaHTOBOH mexaHuxu u | 2 [ 5-12| 16 - 8 — 10 | pelfruur-xoHTpONB




aToMHoil dusuku Nel
3 OneMeHTEl UMK TREPLOTO TENA 2 {13-16] 8 - 12 - 10 | peHitHHr-KOHTPOIE
Ne2
4 Snementst (mukd gApa B | 2 [17-18| 4 - 4 - 6 PEHTHHT-KOHTPOJb
3NEMEHTAPHBIX YACTHIL No3
Beero 3a 2 cemecTp: - | - 36 - 36 - 36 | axsameH (36 1)

Hanuuue B gucunmimnHe KIVKP — - - - — — - -

HToro no aucuunnuue - - 36 - 36 - 36 | skzameH (36 1)

Copepxanye JIGKIHMOHHBIX 3aHATHI 110 AUCHMILIHHE

Paspen 1. KBanTosast npuposa M3/ayMeHus

Tema 1. Tennosoe usnyuerue,

Conepxanune Tembl: PaBHoBecHoe m3nyuenue. AbGcomotio uepnioe Temo. 3axou Kupxroda.
3axon Credana-Bonbumana. 3akon Buna. PacnpeneneHne »HEprudH B CHOGKTpEe M3YHeHHS
abconroTHo yepHoro Tena. @opmyna Paned - [ixunca. «Yasrpaduonerosas karactpodar, ['unoresa
IInanka 0 kBaHTOBOM XapakTepe H3myueHus. Gopmyna Ilnanka.

Tema 2. KpaHTOBasA NpHpoJa CBETA.

Conepxanne TeMel: Bremnmit dotoadbexr. OcHoBHble 3akoHBI (oTo3apdexra. DPOTOHEL
OHeprus, HMITYNbC, Macca dotoHa, YpaBuenwe DitHinTelina s doroaddexrta. Onnith Jlebenesa.
Hasnenue crera. ddexr Komirona,

Pazzen 2. DneMeHTHI KBAHTOBOI MeXaHUKH 1 ATOMHOMH (3HKH

Tema 1. Ctpoenne atoma. Teopusa Bopa.

Copepxxanue temel: Onelt Pesepdopma [0 paccesHHIO ¢ — YAaCTHII BEIICCTBOM. Snepnas
Moznenb aroma Pesepbopra. JluneiiuaTeiit cnektp atoma Bozopoga. Teoprs BomopomononobHoro
aroma bopa. Oneit ®panka u ['epua.

Tema 2. DremeHTHI KBAHTORBOH MEX2HHKH.

Conepxange TeMbl: ['unoresa ne Bpoiins, 2xcnepuMeHTaIbHOE MOATBEPKICHHE BOIHOBLIX
CBOMCTB MHKpOYaCTHMLl. ['paHMIlbI NPUMEHUMOCTH KiaccHUeckoif wexanuku. CooTHoOIIEHME
HeonpeneneHHocteil [NefizenGepra. Bonxosas (QYHKIHS M ee cTaTHCTHUeCKHi cMpicr. O6imee
ypasrenne Ulpenunrepa. Ypaeuenme IllpenuHrepa mist CTAamHOHAPHBIX COCTOSHHY. Peimenue
ypaBHen#s [lpenuarepa juid 4acTHUIE B «IIOTEHIUaNEHOHR sMey. [IpoxoikaeHne HacTHIE! CKBO3b
noreHnuanbHe 6apeep. Tynnensus 3¢ dext. JIMEeHRRIH rapMoHUYeCKHH OCHMILISTOP.

Tema 3. CoBpeMeHHBIe IPEACTABICHUS O CTPOSHHUH aTOMOB.

Copepxanue TeMsl: YpasHerHe [llpenuHrepa It BOAOpOAONOA0OHOrO aroMa. IJaBHOE,
opbuTanbHOE M MarHWTHOEC KBaHTOBBIe udcna, Crextp aroma Bojopoma. [IpaBuno otGopa.
OpOuTanbHEI MOMEHT HMIIYJIbCA 3/1eKTpoRa, OpOHTAIBHBIN MATHHTHEIH MOMEHT 31eKTpoHa. OmbIT
Hirepna u I'epnaxa. Crme anexTpoHa, CHMHOBOE KBaHTOBOe 4UHCNIO. CoOCTBEHHEBIMH MATHHTHEIA
MOMEHT 3JIeKTpoHa. MarHHTHOe CHHHOBOe KpaHTOBoe umcno. [Ipmuupn Ilaynm. Pacmpenenenue
3JIEKTPOHOB B aTOME I10 cOcTOstHUAM, [lepuoardeckas ciucTeMa 3JeMEHTOB MeHaeneena.

Tema 4, OcHOBBI PH3MKHA JIa3€pOB.

Conepxanue Temsl: llornomenue, CIOHTAHHOE H HMHAYIHPOBAHHOE H3IYYCHHE CBETA.
Koshguuuenrts! JfiHmTelHa. OnTHYECKHE KBAHTOBEIE MeHEPATOPEL

Pazpen 3. DnemenThI QU3HKH TBEPIOT0 TENA

Tema 1. Teopus TemmoeMKOCTH H DJIEKTPOIPOBOAHOCTH TEEPABIX TCIL.

Conepxanue Temel: [IpHHIHIT TOXIECTBEHHOCTH HacTwIl. Bo30HE U (epmuonsl, [lousTHe 0
KBAaHTOBBEIX  CTATHCTHKax  bose-DiiHmreliza u  @epmu-upaka. Knaccmweckan Teopus
TerioemMKocTH. 3akoH Jromonra u [Itu. KeantoBas Teopus TeruioeMkocTH DiiHmTeina. KsanTosas
Teopus TemnoeMkocTy [ebas. MoHoHBL. Pacnpenenenne 3IeKTPOHOB IPOBOAMMOCTH B METAILIE 110
SHEPruaM. JNIEKTPOHHEIH ras. Jueprus Pepmu. Yposers @epmu. CBepXIPOBOIHMOCTE.

Tema 2. 30HHAY TeOpUS TBEPABIX TEIL

Conepxanue TeMbl: DHEPreTHYECKHE 30HBI B KpHcTannax. Merajuibl, MONYNPOBOAHHKH H
moniextpuky, CoOCTBEeHHas NPOBOAMMOCTH IONYIPOBOXHUKOE. [IpuMecHas IPOBOAMMOCTD




MoNYNpoBoAHUKOB. KOHTakT [ABYX IIOAYIPOBOAHHMKOB pasMM4HBIX THIOB (p-n — [Epexon).
IonynposonauKoBEIE AHOAHL. [elicTBrE cBeTa Ha MOIYNPOBOIHAKH.

Pazpen 4. DyieMeHTBI (PH3UKH S0PA K YIEMEHTAPHBIX YaCTHIL

Tema 1 AToMHOE 8ApO. DIIeMEHTapPHEIC YACTHIEL

Comepxanne Temp:: CocTaB sfpa: IpOTOHB! W HeHTpoHsl. OCHOBHEIE XapaKTEPHCTHKH
HYKIOHOB M sziep. Mzotonel. Monenn anep. ITonsitue o anepHex cunax. Medext mace H sHeprus
cBa3d B saupe. CpenHss OSHepPruss HYKJIOHOB H €¢ 3aBHCHMOCTH OT MACCOBOTO YHCHA.
HeycToluuBOCTE TSKENBIX AAEp 10 OTHOMIEHHMIO K HEKOTOPHIM THHaM pacmaga. Kiaccuukamms
ANEMEHTAPHBIX YacTry, B3auMonpespallieHus 31eMEHTApHBIX YAaCTHI. PajuoakTueHOCTE. SnepHre
peaxiHH,

Copepixanne aa0opaTopHBIX 3AHATHI 0 AMCHHIIHAE

Paszpes 1. KpanToBad npupoaa naixy4yeHus

Tema 1. TennoBoe H3NIyueHHE.

Copepxanue yabopaTOpHEIX 3aHgTHil: MaboparopHas paGora 1 «Ompeaenenne DOCTOSHHON
Credana - bonsrmManay.

Tema 2. KBanTOBas ipHpoa CBETA.

Copepxanue 1a00paTOpHEIX 3aHATHH: naboparopHas pabora 2 «M3ydeHne BHENIHETO
(poroatberra 1 BaKyyMHEIX GOTO3NIEMEHTOBY; naboparopras pabota 3 «Dddext KoMnTonay.

Paspgen 2. DiieMeHIBI KBAHTOBOH MeXaHUKH U aToMHO# $ranku

Tema 1. Crpoenue aroma. Teopus Bopa.

Conepxanue nabopaTopHBIX 3aHATHI: naboparopHas pabdora 4 «Ornpelenenne pe3oHaHCHOTO
HOTeHIHaNa Bo30ykaeHHs aroMa MmeTonoM Dpanka — ['epuar; naGoparopHas pabota 5 «Cnexrp
H3My4EeHHS aTOMapHOTO BOJOPOIAY.

Pazpen 3. DnemenTs! QH3NKH TBEPAOTO TeJIA

Tema 2. 30HHAs TeOpHA TBEPABIX TEL.

Conepxanre nabopaTopHEIX 3aHATHH: nmabopatopHas pabora 6 «li3yduenue TeMiepaTypHOM
3aBHCHMOCTH CONPOTHBIICHHSA INONYIPOBOIHHKOBY»; NabopaTopHas pabora 7 «M3yuenue BONBT-
aMIIEPHBIX XapaKTepPHUCTHK TEePMOYYBCTBHTEILHBIX CONPOTHBIECHHI»; nadopatopHas pabGora 8
«M3yueHHe BOJBTAMIIEPHBIX XapaKTEpHCTHK (oToconpoTHBNeHus»;, NaboparopHas paGora 9
«3y4enue cBOHCTB 3IEKTPOHHO-ABIPOYHOIO NEPEXOHaY.

Pazges 4. DaeMeHThl (PHIAKH SAAPA H 3IEMEHTAPHBIX YACTHI

Tema 1 AToMHOE 48P0, DNEMEHTADHBIE JACTHIBL.

Coxeprxanue maboparopHeIx 3aHATHH: TabopatopHas pabota 10 «MsyqeHue cyerunka ['eifrepa
— Mrionnepan.

5. OIEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMH 110 UTOI'AM OCBOEHUSI JUCIIUTILINHBI
¥ YYEFHO-METOJHUYECKOE OBECIIEYEHUE CAMOCTOATEJILHON PABOTEI
CTYJEHTOB

5.1. Tekymuii KOHTPOJB yCIIeBAEMOCTH
IIpumMepHbIii icpeyeHs BONPOCOB K peHTHHI-KOHTPOJIH0 Nel

1)} Temnepatypa abcontotHo uepHoro Tena T = 6000 K. Ecnu Temneparypy Tena yMEHBIIHTE B
2 pasa, TO SHEpreTUYecKas CBeTHMOCTh a0CONFOTHO YEPHOI'o TeNa
1) ymennaTes B 4 pasa; 2) ysenuuures B 16 pas; 3) yBenuuntes B 2 pasa; 4) yMEHBIUHTCA B 16 pas,

2) Ecnx AnuHA BOJHBI, COOTBETCTBYIOIUAS MAKCAMYMY H3IYUYeHHA YMEHBUIHNIACE B 4 pasa, TO
TEMMNEPaTypa abCOMOTHO YepHOTO TeNa
1) yrenuumnack B 2 pasa; 2) yMeHbIIMNACE B 4 pa3a; 3) yeenuymiack B 4 pasa; 4) yMeHBIIHUIACH B 2
pasa.



3) Ecii 3auepHEHHYIO IIIACTHHKY, HA KOTOPYIO [IaJaeT CBCT, 3aMEHUTD Ha 3€PKANIbHYIO TOMH JKe
IIOLIA M, TO CBETOBOE AABIEHHE
1) ocTaneTcs HEH3MEHHEIM; 2) YMEHBIIUTCS B 2 paza; 3) yBenHunTCed B 2 pasa.

4) DJEKTPOH B aTOMeE IIEPeXOJUT M3 BO30YKIEHHOTO COCTOAHHA ¢ sHeprueit E; B OCHOBHOE
coctoauue ¢ sHEprHed Fy. Tlpu a1oM uemyckaerces doToH. Macca nerymennoro ¢goToHa paBHa

E - E, E, — E, k£ E, —E, £ +E,
1)02;2)02;3)hc;4)hc;5)c‘

3) YacroTa namaroliero Ha (OTOSNEMEHT M3NyYeHHS YMEHBUIACTCS BABOE. BO CKONBKO pas
HYMHO U3MEHHMTh 3aJePXHBAIOLICE HANPSKCHHE, ecli paGoTolf BEIXOZA DIIEKTPOHA H3 MaTepHala
doroaneMenTa MOXHO IIpeHebpeus?

1) yBenuuHTE B 2 paza; 2) YMEHBUWHNTh B 2 pasa; 3) YBEIHUYHTE B V2 pas; 4) YMEHBIIUTE B V2 pas;
5)OCTaBHTE Oe3 U3MEHEHHH.

_ 6) Ilpu 3aMeHe OZHOIO MeTa/lla JpYruM JJIMHA BOJHEL, COOTBETCTBYIOIIAS KpacHO# rpaHuHue
doroaddexra, ymeHpmaeTcs. PaboTa BEIXOAA IS BTOPOr0 METalla [0 CPAaBHEHHIO ¢ paboToif
BBIXOJIA JI7Ist IEPBOTO

1) yrennuunace; 2) yMEHBIIHNACE; 3) HE H3IMEHHIIACE,

7) Oneitel CTONETOBA IO HCCHENOBAHHIO B3aHMOACHCTBHS H3JIYUESHHA C METAUIAMH:

1) mo3BONMIN ONpEAENuT: pa3Mepsl sA/pa; 2) HOATBEPAHUNH KBAHTOBYIO HPHPOLY H3IyYeHHST, 3)
TOATBEPAMIH HAMMYHME BOIHOBLIX CBOHCTB y 2JIEKTPOHOB; 4) IOXNTBEPHI THIIOTE3Y O JHCKPETHOM
CIIEKTPE SHEPTHH SNEKTPOHOB B ATOMAX.

8) B addexre KomnTona horon
1) BeIOMBAET 3NEKTPOH C IOBEPXHOCTH BEINECTBA; 2) TEpefacT 3NEKTPOHY YACTh JHEPIHH IIPH
YIPYTroM CTOJNIKHOBEHHH; 3} EPENAET 3NEKTPOHY YacTh SHEPIryUH NPH HEYNPYIOM CTOIKHOBEHHH,

9) Onpitel Ppaska u ['epra no HecleZOBAaHUIO HAEKTPHYECKOrO pa3pa/ia B Iapax pTyTH:

1) mo3BoNMHIM ONpERENHTh pasMeph! sAApa; 2) IOATBEPIHIH KBAaHTOBYIO NPHPOAY H3IIYYCHHS; 3)
HOATBEPAVIIH HANMYHE BONHOBEIX CBOMCTB ¥ 3JIEKTPOHOR; 4) IIOATBEPAMIN TAIOTE3Y O HHCKPETHOM
CIIEKTPE SHEPTHU 3TEKTPOHOB B aTOMAX.

10) Hapucy#ite crauvoHapHEIe OpOHTBEI aTOMa BOIOpOZA COrNacHO MOJelH Bopa, YCIoBHO
u300paskTe epexopl 3NEKTPOHA C OAHOH CTAMOHAPHOH OpOUTE! Ha JPYTYIO, CONPOBOXKIAIOIIHECS
U3IyYeHHEM KBaHTa 3Hepruu. B ynsTpadroneroBolt obnacry CISKTpa 3TH NEPEXOIBl MAIOT CEPHIO
Jlaiimana, B BHAMMOH — cepmio Bamemepa, B mH()paxkpacHo#t — cepuro Ilamena.Kaxoii nepexon
COOTBETCTBYET HauOOMBILEH YacTOTe KBAHTA B BHAMMOM 00JacTH cexTpa?

IIpumepHsIii nepetieHb BONPOCOB K PeHTHHT-KOHTPOJIIO No2
1) CranmorapHEIM ypaBHeHHeM llpeauHrepa Jig 3JIEKTPOHA B BOJOPOAOTIONO0HOM aToMe
ABJISETCH YpaBHEHHAE

2 2m 1 Ze?
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2) Ecnu y ~ QyHKOMA HMeeT BHI, YKA3aHHBIH Ha DHCYHKE, TO BEpOATHOCTH OOHAPYXKHTDL
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3) B kaKoM cilydae SHEpreTHUCCKHH CIIEKTD AMEKTPOHA CILIOIMHON?

1) 371eXTpOH B NOTEHIIHAIBHOM AME LINPHHON 107" 2) anexTpon B aToMe; 3) SMEKTPOH B MOJIEKYJIE
BOJOPOAa; 4) CBOOOIHEIN 3IEKTPOH.

4} MakcUM@IbHOE 3HAYeHMe IPOSKIMH MOMEHTa MMILyNIbca DICKTPOHa, Haxojdierocsa B i-
COCTOSIHHH, Ha HaIlPaBJICHHE BHEIMHETO MATHUTHOIO [IOJIA PABHO
Nh; 22k, 3)30;4)40.

5) CKOJIBbKO pa3jIfuHEIX COCTOSHUM MOXKET HMETH MIEKTPOH C ITIaBHBIM KBAHTOBEIM YHCJIOM I
=49
1) 15; 2) 48; 3) 32; 4) 54.

6) OnpeNennTs aToM, Y KOTOPOro B OCHOBHOM COCTOAHMM 3anonHenst K, L, M — cnon 1 B N —
CJI0€ PACHOJIOKEHE! 7 SIEKTPOHOB.

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

7) Cpena Ha3pIRAETCs! aKTHBHOM, ECIH OHA
1) mONHOCTHIO MOTJIOHIAST ITAJA0LIee Ha Hee M3IydeHHe; 2) MOMHOCTRIO PACCEHBAET Iafdiolee Ha
Hee M3MydeHHe; 3) YCHIHBAST I1ajatolllee Ha Hee H3yueHHeE,

8) CucteMa HaKauKy a3epa [103BONAET
1) coanaTh HHBEPCHYIO HACENEHHOCTh B aKTHBHOH cpefe; 2) BEI3BATE BHIHY)XXACHHOE H3jIyYeHUHe
doronos; 3) obecneunTs BEICOKYHO KOTePEHTHOCTS JIA3EPHOT0 H3TYyJCHH.

9) PaccMOTpUM J[B2 KBAHTOBEIX COCTOSHHS, B KOTODBIX HAXOJMTCH CHCTEMa aToOMOB, ¢
sHeprusmu E; u E», npudem FE,>E). Cucrema OyzeT HaXOQMThCA B COCTOAHHHM C HMHBEPCHOH
HaceJISHHOCTRIO, ECNIH YHCIIO aTOMOB | ¢ sHeprueit £, Oyner
1) paBHO uncny aromos N, ¢ sHeprueit Fy; 2) MeHblue, ueM Ny; 3) Oonslue, yeM Ns.

10) Ilpunnun [laynu cipaBeAnus
1) mnsg BCeX TOKAESCTBEHHBIX 4ACTHI[ KBAaHTOBOMEXAHMIECKOH CHCTEMBI; 2) Uil CHCTEMEI
TOWAECTBEHHBIX GO30HOB; 3) I/ CUCTEMBI TOX{ECTBEHHEIX QepMHOHOB.

Ilpumepuniii iepedeHs BONPOCOB K PeTHAT-KOHTPOM0 No3
1) JIns HyKJIOHOB BEpHBIMH SBIISIOTCS CIEAYIOIMIUE YTBEDPKISHHT

1} uporoH obnagaeT 3apAioM, paBHBIM e+; 2) crHH HeHTpOHA MEHBINE CIHHA NIPOTOHA; 3) MacChl
HYKJIOHUB (PAKTHYECKY OJAHHAKOBBL

2) YeM MeHBIITE 3HEPTHA CBA3H AAPa, TEM
1) Gonpiic y Hero pedekT Mace; 2) MEHBIIYIO paboTy IY)KIIO COBEPIIATE, YUTOOR! Pa3IENHTh 3TO PO
HA OTAENbHEIE HYKTOHEL 3) OoNbile PHePrHH BBIZIETHTCA [IPH Paclale dToro sapa Ha OTAENbHEIE
HYKJIOHLI, 4) MEHBIIE €ro SHeprus IOKOof; 5) MEHBIUEC 3HEPTHH BBIICIHTICI B pEaKIUH
TEPMOSLASPHOrO CHHTE3A 3TOTO SApa C APYTHMH SIPaMH.

3) [1pu o-pacnane
1) 3apsn sjpa He U3MEHHTCS, Macca sapa yMeHbIIaeTca Ha 4 a.e.M.; 2) 3apa] sapa yMeHbIIAeTCa Ha
2e¢, Macca sapa yMmeHslnaercs Ha 4 a.e.M.; 3) sapan sSApa yMEHbHIAeICs Ha 2e, Mmacca Ampa He
MeHseTcs; 4) 3apsy aapa yMeHbliaeTcs Ha 4e, Maccea 1jpa yMeHbIIaeTca Ha 2 4.6.M.



4) Kakas mons paguoakTHBHEIX aTOMOB OCTaHETCS HE pacHaBilelics yepe3 MHTEpBall BPEMEHH,
pAaBHBIH JBYM IIepHOAAM IIOIypaciana’?
1) 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.

5) Croneko ¢~ ¥ - pacmajoB MOMKHO NpoU30lTH, YTOOB! HECTAOUNBHEIN H30TOI aMepHITHS
241 4, } 29
93 IpeBpaTHicA B CTaOMNBHEI U30TOIl BUCMyTa 8377 7
1D8audp;2)%aui3f;3)6aus5P;4)7aum3p.
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e

6) Slapo aszora 7 saxpatuno & -wactumy ‘2 M MCIOYCTHJIO NPOTOH. SlIpo Kakoro

3leMeHTa 00pa3oBanocs?
17 17 16 16 17

92895 9 989577,

7) Slnpo Gepunnus 4 e’ nornots AeliTpon !, mpeepamaercs B aapo Gopa ° . Kaxas
YyacTUIa IpH 3TOM BEIOpackIBaeTca?
Dp;2)n; 3) @;4) € ;5) ucmyckaercss 7 -KBaHT.
U e +v, +v
8) Peaxuus ¢ # He MOXeT HATH H3-3a HapyUICHH 3aKOHA COXPaHEHHSA
1) CHMHOBOrO MOMEHTA MMIIYJIBCA; 2) IENITOHHOTO 3apgna; 3) SIeKTPHIECKOro 3apsaza.
9. 3aKOHOM COXPaHEHHA NMEKTPUHECKOT0 3apsa 3arpellesa peakius

T e +v,+v 7] e oV, +tn—>pt i
l)ﬂ e y;z)n+p-—>e +ve;3)n+ve—>p+e .4y n pTE
10) U3 npHREICHHRIX CXEM B3aHMONPEBPAINCHAH YaCTHI] aHHHTHILILMY COOTBETCTBYET
0 - - + -

5.2, IlpomeskyTOMHAsN aTTECTALMA [10 HTOTaM OCBOSHMS JUCIIUIIHHEI — JK3aMEH.
IIpumepHbIH NepedYeHb BONPOCOB

1) Tennosoe usznyyeHue. PaBHOBECHOE H3TydeHHE. XapaKTEPHCTHKH TENIIOBOIO H3NYIECHHS.

2) AbcomoTHo yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonprmana i 3akon Buna,

3) Pacmpepenenue dHepruH B crekrpe aGconoTHo depHoro tena. Qopmyna Panes-/Dxunca.
Ynerpaduoneropas Katactpoda.

4) KsauToBas rumnoresa # popMyna Ilnagka

5) Buaewnruii dpoToanexrpudeckuii 3¢ bexT U ero 3aKoHbsl. PCOTOHEL.

6) 3ddexr KomnToHa  €T0 TEOPHS.

7) Mouens atoma Pesepdopna. [loctynatel bopa. AToM Bozopoza.

8) TI'mnoresa pe DBpodina, OxchoepHMEHTaibHOE MOATBEP)KICHHE BOJHOBBIX CBOHCTB
MUKPOYaCTHII.

9) CooTHoIEHNE HEOTIPEAEICHHOCTEH.

10) BomxoBas QyHKLHS, €€ CBOMCTBA M CTATHCTHYECKHUH CMBICIL.

11) HecrauuonapHnoe ypasuenue [llpemunrepa.

12) Crannonaproe ypagHeHue lllpeaunrepa.

13) YacTtuna B NOTEHIMAIBHOH ME.

14) IlpoxoxneHne YacTHIEI Yepe3 NOTEHIMAIbHEIH Oapeep.

15) KBaHTOBEIH rapMOHHYECKHH OCLHILISITOD.

16) Ypaeueune [llpemmarepa amd oiaekTpoHa B aToMe BoJopoja. I'masHoe, opOHTanbHOE M
MardHHTHOE KBAHTOBLIC YHCTIA.

17) KpanroBanue SHepTHH 2JIeKTpoHa B aTtoMe Bojopona. CnexTp atoma Bojopoza. [Ipasuio
otbopa.

18) OpOuranbHELi H MATHATHEI MOMEHT 3JICKTPOHA.

19) CobcrBeHurlif MeXaHHYeCKHH MOMEHT MMITyJIbCa 3JeKTpoHa (cimH),  CIIHMHOBBIH
MarHHTHEIH MOMEHT ieKTpoHa. CIMHOBOSE W MArHWTHOE CHHHOBOE KBaHTOBBIE uHcha. OImIT
Iltepna u ['epraxa.



20) MMpusnun 3anpeta [aynu. [Tlepuonnyeckas cucteMa s1eMeHTOB MeHeneesa.

21) IMorsomenue, CIIOHTARHOE H MHAYIHPOBaHHoe u3iny+denne. KospdanuerTs SHAmTEHHA.

22) Jlazepel [Tpuuuun neficTBAS 1a3epos.

23) Knaccuueckas Teopus reroeMkoctH. 3akol Jononra u [1Ta.

24) KBaHTOBas TeOpHA TEIUI0EMKOCTH DHHIITEHHA.

25) Teopus temnoemkocty [lebas. OoHOHEL

26) Bosonsl ¥ (epMuodbl. [I0HATHE 0 KBAaHTOBBIX CTATHCTHKax bose-Diumrelina u ®epmH-
Hupaxka.

27) DHepreTHYeCKUE 30HBI B KPHCTAIAX,

28) PacmpeneneHue 3€KTPOHOB 110 3HepreTadeckuM 3oHaM. KnaccubHKalysa TBEPABIX TEl HA
METAIIBL, ITONYIIPOBOIHUKY U JUANEKTPHKH.

29) CobcreeHnas U IpUMECHas IIPOBOAMMOCTH IOJIYIIPOBOIHHKOB.

30) DnekTpONpPOBOJHOCTE TBEPHBIX Tel. TeMmeparypHas 3aBHCHMOCTE 3JIEKTPOIPOBOZHOCTH
METAJIJIOB H II0JIYIIPOBOJHUKOR. Y poBEHE (DEpMH.

31) P-n nepexoz. [lonyipOBOJHHKOBEIC JHOLEL

32) XapaxTepHCTHKHM aTOMHOro siipa. Mojenn aToMHOro sapa. Macca M 9HeprHs CBA3K Spa.

33) 3akoHE paHOaKTHBHOIO paciaja. Ajbta-, 0eTa- H TaMMa-H3TydeHHE,

34) SpepHnle peakUMH M 3aKOHBI CoXpaHeuus. Peaknus genemms agep. lennast peaxiud
JeNeHHs.

35) Peakums cuuTE3a aTOMHEIX A7ep. [IpoGaeMa ynpasisieMBIX TEPMOSIEPHBIX DEAKIMH.

36) Buiael B3aUMOAEHCTRHE H KiTaccHQUKALAS WIEMEHTAPHEIX YaCTHIL

37) MeTozp!l perucTpalii 3IeMeHTapHbIX YacTHll. KocMudeckue JIydH.

38) Yactuus! U antyyacTuiel. Hetitprro. Keapks.

5.3. CamocrosaTensHad pabora oby4aromerocs

CamocTosTensHas paboTa CTyZEHTOB o JuciumiaHe «@H3HKa» BKIIOYAET B cebf Creaylomue
BHOBI JESATEIBHOCTH:

1) AynuropHas caMoCTOsATeNnbHas paboTa CTyJeHTa II0 IMCHHUIIHHE BHIIONHACTCA HA
nabopaTOPHBIX 3aHATHAX [IPH BRITOMHEHHH 33344,

2) BreaynuTopHas CaMOCTOATENbHAA paboTa BBIIOJHSAETCA CTYAESHTOM MPH yriayOIeHHOM
M3YYEHNH JHCLMILIHHEI IO TEME [POMIeHHOM JIeKIHE, IPH MOATOTOBKE K 1abopaTOpHEIM paboTaM.
QOcuopHo¥# (GOpMOH CaMOCTOATENHHOM pabOTHI CTYACHTA ABIACTCA HM3YYSHWE KOHCIEKTA JICKIWH,
PEKOMEHJORAHHOM TMTEPATYPEL.

CamocToATensHas paboTa 3aBepuIaeT 3a/1a4qf BCeX APYTHX BHAOB yueOHOTO 1pouecca i MOXET
OCYIIECTBIATECA Ha JIEKUHSX, CEMHHApaX, jIaGopaTopHEIX 3aHATHAX, KOHCyabTamkax. Kax ¢opma
OpraHu3anuy y4eBHOTO TIpoLEcca CamOCTOsTeNbHad paboTa CTYAEHTOB NpPEICTAB/iAeT COGOH
LENEHANPABIEHHYIO CHCTEMATHYECKYIO AEATENBHOCTE 10 MPHODPETEHHIO 3HAHHH, OCYIIECTBIIEMYIO
BHE 8yIHTOPHH,

KOHTpO/IE BHUIONHEHUS CAMOCTOSTENbHOH paboTel OCYIIECTBIAETCS B XOJAE BBIIOJHEHHS U
3aIMMTEl 1a00paTOpHEIX paGoT MO JWCLAIUINHE, NPH BHIONHEHHM IPaKTHYECKHX 3aJaHHH, Ha
JK3aMEHE.

Bomnpock! 31 caMOCTOATENLHOH PaboThI CTYAEHTOB

1) Kakoe usnydeHue HA3BIBAETCS TCILUIOBBIM, ¥ Ye€M OHO OTIMHAETCA OT APYrHX (mepeurciure
KAKHX) BUJOB M3JIyYeHHA?

2) JlakiTe onpejeneHUs OCHOBHEIX XapaKTepHCTHK TEINIOBOTO H3dydeHHs. Kakoe Teno
Ha3bIBAETCA aOCOMIOTHO YEPHBIM?

3) Cdopmymupyiire 3akon Kupxroda.

4) Kako#t BHI HMEET paclpeleleHHE OSHEPrHHM B CIEKTpe aOCOMIOTHO [EpHOro Tena?
HapucyiiTe XpuBbie PacHpeleNtcHHs B 3aBHCHMOCTH OT JIHHRI (MM YacTOTBL) BOJHEL JIL OBYX
temmepatyp (T2>Ti).

5) Cdopmymupyiite 3axousl Credana — bonpiMana H cMelleHusa Buna,

6) 3anummute hopmyny Pases - JDKHICA M OSCHUTE CYTh "ynbTpaduoneToBoit KaTacTpods".



7) 3armummre hopmyny IInaHka u NOACHHUTE CYTh €M0 KBAHTOBOH THITOTE3HL.

8) Kaxoe M3 Tel, YepHOE UM HEYEPHOE, UMEET BHIIE TEMIEPATypy, €C/IH HX SpPKOCTH
OJIHHAKOBEI?

9) B ueM COCTOHUT ABJICHHUE, HaskIBacMoe HoTod(hdheKTOM.

10) Chopmynupyiite 3akonsl  GoToad@exta. B 9eM 9TH  3aKOHBI NPOTHBOpPEYAT
IPEICTABJICHUAM KIACCHYIeCKOH QH3UKH?

11) Kak kauecTBEHHO, CiEAYs BONIHOBOH KapTHHE M3Iy4eHHS, 00BACHUTE GoTo3(QdeKT?

12) O6bacHuTe 3aKoHbI GoTodddhexra, Hexoas u3 GopMyasl DHHIUTEHHA,

13) Yro Ttakoe kpacHas rpanuna Qoroaddexra. YeMm onpenenseTcs YHCIOBOE 3HAYCHHE
rpaHuyHOM yacToThI? UTO BIMsET Ha [IONOXEHHE KpacHoH rpaHunsl GoToaddexra?

14) Uro raxkoe HOTO3NEMEHT U KAKOBA €r0 BONBTAMIIEPHAS XapaKTePHCTHKA?

15) Mouyemy 6BLIA OTBEPrHYTa MOAETE aToMa ToMIcoHa?

16) B u&M ripoTHBOpEUHs NpeIoXeHHoH PesepdopaoM mnaHeTapHOR MOAENH aroMa?

17) B 4em cymHOCTL TeopuE aroMa, npepnoxenHoli bopom? ChopMynHpyiiTe MOCTYNATHI
Bopa. Kaxors! HemocTaTku Teopuu bopa?

18) Cnexrpr! atomoB. CrigkTpalbHEIC CEPHH aTOMa BOLOPOJa.

19) Kaxue THIIBI COYIAPEHHH BO3MOMKHELI MEXIY 3NEKTPOHAMH, YCKOPACMBIMH 3JIEKTPHUCCKHM
[oJIeM, U aToOMaMu?

20) B uéM zakmouaercs onblT Opanka M I'eplia, U KaKHe OCHOBHBIE BEIBOJIBI MOXKHO CAEATh HA
OCHOBaHMM OMBITA?

21) Kakne kBaHTOBEIE THCIIA ONHCHIBAIOT COCTOSTHHE MHKPOYJACTHITEI?

22) YeMm onpenelseTcs 3NEKTPOHHOE COCTOSHHE H30MHPOBAHHOTO aToMa?

23) OGssacHuTe mpouece 00pa3oBaHus SHEPTETHYECKHUX 30H B TBEPJIOM TejIe.

24) OT 4ero 3aBUCAT IIHPHHA PA3PELICHHOH 30HH U UHC/IO yPOBHEH B Hel?

25) Kakopa 30HHas CTPYKTYpa IPOBO/HNKA, TOIYIIPOBOJHHEKA H H30/ATOpa?

26) O6bsicHHTEe MeXaHH3M COOCTBEHHOH M NPHMECHOH IIPOBOAUMOCTH IIOIYTIPOBOHHKOB.

27) Kaxos hu3HUeCKuii CMBICT HOHATHSA YpoBHA QepMu?

28) Uem o0OBsAcHAETCA pa3lIH4ME TEMIEPAaTYpHOH 3aBHCHMOCTH 3TEKTPONPOBOJHOCTH Y
METEJJIOB M [1ONYIIPOBOIHUKOB?

29) O6BiICHUTE 3aBHCHMOCTH MOMOXKEHHs YpoBHA (DepMH M KOHICHTPALHH CBODOAHBIX
HOCHUTE IeH 3apa/ia B IOy POBOJHUKAX OT TEMIIEPATyPEL

30) O6bacHATE PUIHEECKHE IIPOLECCH, IPOHCKOIAITHE IIPH 00pa3oBanyy p-n Mepexoa.

31) Hapucyiite sHepreTHyecKue 30HE B 0ONIACTH p-n NEpexofia H OOBACHAUTE, B YeM COCTOHUT
JeHCTBHE BHEITHETO ICKTPHYECKOrO 10 Ha P-N IIEPEXo/.

32) YUto HaseiBaeTCd pAalHMOAKTHBHOCTHIO? KakWe MpOLECCEI  OTHOCATCS K - HHCHY
PagMOaKTHBHEIX?

33) Ha ueM OCHOBaH NPUHIIKI PETHCTPAINH ¥ H3MEPEHHS PaJHOaKTHBHOIO H3nydenua? Kakue
prGOPH! IPHMEHSIOTCS [T 9THX LEeH?

34) OGBICHHTE YCTPOHCTRO K IPHHIAIN AHCTBHA cueTynKa ['efirepa.

35) Onumure nporieccel, NPOHCXONAITHE B ra30PaspAqHBIX CHCTYHKAX.

36) TlepeancnuTte hH3IMUECKHE NPOLECCH, TPOUCXOAIIIHE IIPH B3aUMONEHCTBHM P-H3NyYCHHA C
BELIECTBOM.

17) B 4eM 1aKkmodAlOTes IPOLECChl YIPYTOTO PaccesHis ANEKTPOHOR sKpaMu, 3JIEKTPOHOB Ha
INEKTPOHAX?

38) Yem oOycnOBIEHBI HOTEPH SHEPIHM YacTHULl [IPH MPOXOXKACHHH 4CpPC3 HOTTIOINAIOINYIO
cpeny?

39) Yto IPOMCXOMWT NpH IPOXOMX/ICHHH SIEKIPOHA Yepe3 HOrNOTHTEND?

40) KaxoBEl 0COBEHHOCTH MPOXOXKICHHS Yepes MOTTIOTHTENb MOHOIHEPreTHIECKUX B-4acTull 1
B-HaMyueHUs, HMEIOIETO HePpePEIBHEIH SHEPreTHYeCK il criexTp?

Qoux  onexounsx Marepuano (OOM) ang  nposeseHMA  aTTeCTalM  ypOBHA

cOPMHPOBAHHOCTH KOMIETEHIMH OOyJaloIUXeas [0 MUCIHIUIAHE OGOPMIACTCS OTNEABHBIM
JOKYMEHTOM.



6. YYHEBHO-METOAUYECKOE H HHOPOPMAHHUOHHOE OBECIHHEYEHHE

JAACIHAILIMHBI
6.1. KuuroobecneueHHOCTE
KHHTOOBECTIEYEH-
Ton HOCTh
HauneHoBaHME NHTEPATYPEI: ABTOD, HA3BAHME, BHA H3MAHHA, HIAATCNLECTEO Winanua Hanuuue 8
JAEKTPOHHOM KaTajore
3BC
OcHOBHas NHTEpaTypa
1. Mapruucon JLK. Keantosas dusuka: yuebuoe mocobue / Mapruucon JI. K., | 2021 | https://www.iprboo
Cmupor E.B.. - Mockea: MOCKOBCKHI roCYAapCTBEHHBIH TEXHHUYCCKHMH kshop.r/115606.ht
yHuBepcHTeT WMeHu H.3J. Baymana, 2021. - 528 ¢, - ISBN 978-5-7038-5562-1. - ml
TeKeT: 3NeKTPOHHEI.
2. Uponoe W.E. Krantoras ¢3uka. OCHOBHBIE 3ak0HB!; yueOHoe nocobue / Mponos | 2021 https://www.iprboo
H.E.. - Mockea: JlaGopatopus sHanu#, 2021, - 259 ¢, - ISBN 978-5-93208-517-2. - kshop.ny/105767.ht
TekcT: 2NeKTPOHHBIH. ml
3. Fonepus JIJL Kpanrtosas dusuka. BeoaHui kype: yuebHoe nmocobue / J1. JL 2019 hitps://znanium.co
Tonbauy, I, M. HoBukoBa. - 3-e uzn, - JonronpynHeiif: Hznartensckuit oM m/catalog/product/
«MuTtennexkry, 2019, - 480 ¢. - ISBN 978-5-91559-268-0, - TekcT: 2AeKTPOHHbIH. 1117881
4, Mapwakos A H, Ksautosas ¢usnka Ang HHxeHepoB: yaeOHoe nocobue / 2019 | https://www.iprboo
Mapusakos A H.. - Caparos: Bysosckoe obpajosanue, 2019. - 404 ¢, - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TexkcT: SNEKTPOHHEIH. ml
JLONIONTHUTENARHAS NHTEPATYDA
I. Kocruna T.K. Beeaenue B kBauTORY (HuzuKy: yuebroe niocobue / Koctuwa T.K., | 2018 | https://www.iprboo
I'ywnn B.C., Baugpimesa M.B.. - Exarepunbypr: Hanarensctso ¥Ypanbckoro kshop.ru/106350.ht
yHuBepcHTeTa, 2018, - 252 c. - ISBN 978-5-7996-2357-9. - TekcT: 3NeKTPOHHBIH. ml
2. Bonkos A.T". Kype dusuxn. Keanrosas pusuka: yzefuoe nocobue / Bonxos A", | 2017 | hitps://www.iprboo
IMoesHep A.A.. - ExatepunGypr: Ypaneckuli degepancHplif ynusepcureT, 2017, - kshop.ru/106401.ht
155 c. - [SBN 978-5-321-02527-7. - TekcT: 5JeKTPOHHBIH, ml
3. Mexuun no dusuke. KpanTopan u anepuas dusuka [DnexrpoHusit pecype] / A. | 2016 | hitp://e.Jib.visu.ru/b
@. Tankun, H. C. Ilpokowesa; Bnagumupckuli rocyRapCTBEHHBIR YHHBEPCHTET itstream/123456789
nMeHH Anexcanapa Ipuropresyua 1 Hukomas Ipuropsesnya Ctonerosrix (Bnl'Y). 14747/1/01522.pdf
- DnexTpoHHble TekcTOBHe gamHele (1 dalin: 1,43 M6). - Brnamumup:
BnanuMupckuit rocyaapcTBEHHEIH YHHBEPCHTET MMeHH AllekcaHipa I'pHropeeBrva
1 Huxonas I'puropeerrta Cronerosrx (Bnl'Y), 2016. - 87 c.: ui., Tabun. - 3arnasue
C THTYJd 3KpaHa, - INEKTPOHHAS BepeHA nevaTHoR myGnuxaimu. - Bubnuorp.: c. 85.
- ISBN 978-5-9984-0654-6.
4. Capuna M.II. Kpautomas ¢usuka: yuebHoe mocobue / Capmma M.IL. - | 2016 | hitps://www.iprboo
Horocubupck: HopocrOMpCKHIA rocyZapCTBeHHBIH TEXHWYECKHH YHHBEPCHTET, kshop.ru/91369.ht
2016.- 131 c. - ISBN 978-5-7782-2896-2. - TekcT: 3NeKTPOHHBIH. ml
6.2. [leproguyeckne H3TaHAS
D Kypuan «KsaHTOBas 3JIEKTPOHHKa». ApPXHB HOMepos., PexuM  jgocryma:
http://www.mathnet.ru/qe/archive.
2) Hayuno-TexHH4YeCcKui KypHAI «DOoTOHHKaY. Pexxum JocTyna:

http://www.photonics.su.

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHE JHUCHUILINHbDI

Jnst peanuzauuy JaHHOU JMCIUINIMHLL UMEIOTC CHENUaIbHDIE HOMEIEHHS UL 1IPOBEUCHUS
3aHATHH. JIEKIHOHHBIE AYAMTODHM OCHAUICHEI JOCKOM (s Mcia HJIH MapKepa), 3KpaHoM Ins
POEKI{HOHHEIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AyauTopsH IS [pOBEXEHUS NabopaTOpHBIX 3aHATHH OCHAIOEHB! YCTAHOBKAMH Ui
BRIIONHEHAS nabopatopHeIXx pabor: 1 «Onpenenenne nocrosnHo# Creana-bonsumManay;2
«Wsyuenne BHemHero ¢oroadbextan; 3 «Oddexr Komnronan; 4 «Onpelenenne pe3oHaHCHOTO
noTeHIMANa BO30yxmeHus aroMa MeromoM Dpanka — I'epn; 5 «Crekrp HM3Ny49eHHS aTOMapHOTO
Bomopofan; 6 «Vsyuenue TemmepaTypHOH 3aBHCHMOCTH CONPOTHBICGHHI MONYIPOBOIHHKOB»; 7



«3yueHne BONBT-AMIIEPHBIX ~XapaKTEPUCTHK TEPMOYYBCTBUTENBHBIX ~CONPOTHBICHHi»; 8

«M3yueHWe BOJBTAMIIEPHBIX XapaKTEPHCTHK (oToconpoTueieHus»; 9 «M3yueHHe CBOKHCTB

3JIEKTPOHHO-IBIPOYHOTrO mepexonay; 10 «3ydenne cuerunka [efirepa — Mioiepay.
[IpakTHyecKue/1ab0paTopHEIe paboTh! IPOBOAITCS B yuebHbIX Jaboparopusax 430-3, 431-3.
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