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1. HEJIA OCBOEHUSI JUCITUITIJIMHBI

Hensio ocsoenns muenmmminsr «Pusnka» sBisercs obecredeHre GYLAYIIEro CIENMAIMCTa
HAyqHOH (u3uueckodf 6a30#, HAa KOTOpOK B BHICIIEH TEXHUUECKOW ILIKONE CTPOMTCS
oflieHIDKenepas M CHCLMANbHAs [OArOTOBKa. LlociemoBare/sHOe H3yueHHe  (DHUIUKH
BBIpabaThIBaeT Crelu(rueckuii METOM MBILLTCHNHS, PUINYECKYIO HHTYHIIHIO, KOTOPHIE OKA3BIBAIOTCS
BECbMa IUIOHOTBOPHBIMH H B JPYr#X HaykaX. CHENMaTHCTHI, IONYYHBIUHE IIMPOKOE (PH3UKO-
MaTEMATHUIECKOe  OOPAIOBANHC, MOTYT  CAMOCTOSTENBUO  OCBANMBATL  HOBLIC  TCXIIHUCCKHE
HallpaBiIeHns, yeuellHo paloTark B HUX, JIETKO NEPEXOAMTE OT PELICHHS ONHHX 3aJau K APYrHM,
HCKaTh HCCTAHAAPTHBIC H METPaJUUMOHHBIE IIyTH, YTO OCOOEHHO BaXKHO IS NpoecCHOHANBHOM

MODHIBHOCTH CIICIHAIHCTOB B YCIOBHIX YCKOPEIIOT0 PO3BHTHA TCXHHKH,

3amauu:

¢ TCOpCTHYCCKAA TOATOTOBKa2 B o0iactuy (usukd, [o3BoONsMONIas OyAYLIIAM HIDKEHEPAM
OPHEHTHPOBATHECH B IIOTOKE HAYYHOH M TeXHHYecKoH MHpOpManuM # obecreudBaromas
BO3MOXKXHOCTh HCIIONL30BAHHSA HOBBIX (PM3HUYECKHMX NPHHIHIIOB B TEX 0OMACISX, B KOTOPBIX OHH
CHELHANN3HPYIOTCS;
* (QopMHpOBAaHHE HAYYHOTO MBIUICHHS, B YACTHOCTH IIPABHIBHOLO IOHHAMAHHSA FpaHyl
NPUMEHEMOCTH DPa3sNHYHBIX (H3HYECKMX MOHATHH, 3aKOHOB, TEOPHIt M YMEHHS ONECHHBATE
CTCNICHb JOCTOBEPHOCTH PE3YJBTATOB, MONYYEHHBIX C TOMOUIBI) “KCTCPUMEHTAIBHBIX HIIH
MaTEeMaTHYeCKHX METOIOB HCCNEIOBAHMUSI;
* BRIPabOTKA NPUEMOB H HABBIKOB PEIIEHHUI KOHKPETHBIX 3aJad M3 pazHbIX obnacTeil (u3uxuy,
NOMOTAIOMHX CTY(EHTAM B JALIIEHIIEM peINaTh HHKCHCPHEIE 3a0a4H.
® O3HaKOMJICHHE CTYNEHTOB C COBPCMEHHOM HayuHOH anmapaTypoldl H BhipaloTka Y HHX
HAYANILHBIX HABBIKOB [POBEACHHS O9KCHEPHMMEHTAIBHEIX HAay4YHBIX HMCCICLOBAHMH pPaslIHUHBIX
busndeckuX ABTEHHH H OLEHKH ITOTPEIIHOCTEH H3MEPEHHUI.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OITOII
Ancunmmna «Du3uKa» OTHOCHTCS K OBA3ATENbHBIM NHCUMIIINHAM Gioka Bl JHCHHMIHEL
(Momynu) yueGHOro nnaxa.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHWS I10 AUCIUIIJITAHE
IInanupyemeie pesynsTaTsl o0ydYeHHs MO JUCHHILIMHE, COOTHECEHHBIE C INAHHPYEMBEIMHE
pesyneraTamit ocsoenust OIIOI] (koMIeTeHIHAMY i HHAHKATOPAMH JOCTHKESHHS KOMIIETEHIIFH )

DopMupyemsie

l'lﬂam-tpychie PE3YILTATHS oﬁyqf:mm MO JHCUHARAHHE, B COOTBETCTBHH ¢

HaumeHnosarue oucrouioro

KOMMNETEHLHH HHAHKATOPOM ACCTIMEHHA KOMIETEHLMH CpeACTEa
(kea, cosepacatie HHAAKATOP DOCTHIKEHEA KOMIETEHLUMH Peaystbrare! ofyHeHHR 10 ALCLUMTANHE

KOMMNETEHUHI) {x0a, copepikanue HHAKKATOPA)
ONK-1. Crocoben OITK-1.1, 3uaer s03MoKHbIE 3HaeT: OTusThHE 10
aHANHIHPOBATD 32044 H BAPHAHTHE PELICHHS 3a1aY *  OCHOBHBIE 33KOHBI M [TOHATHI nabopaTopHbIM paBoran.
fpodiecCHOHaNEHOM IpOQECCHOHANBHON NEATEARHOCTH, (zHKy;
ACATENEHOCTH HA OCHOBE CLICHHBas HX JOCTOUHCTRA U . HHCTPYMEHTAJILHBIE CPEACTBRA KOHT]JOJ'II:HHC BOMPOCH K
MONIOKEHUI, 3aK0OHOB U HEJAOCTATKH, (rzHrn. rafoparTopHuiM paBoTam,
METONOR B 0ONacTu OI1K-1.2. ¥YMeer avanu3uposars VmeeT:

MATEMATHKN,
CCTECTBEHHLIX H
TEXHHYCCRHUX HaYK

344444 APOECCHOHANLHO
JESTENLHOCTY Ha OCHORE
NOJI0XKeHHH, 3AKOHOB ¥ METOAOR B
o6acTH MaTeMaTHKH,
€CTECTBEHHbBIX M TEXHHUECKHX HAYK,
OINK-1 3. Bnageer Teopueii cucTen,
CHCTEMHBIM SHANM3OM, HX
METONAMH M HHCTPYMEHTAMH B
TpelGyemMoM o0nEMe.

®  PHMEHATL (PU3HUECKHE 3AKOHBI
L7182 PEIUIEHNS [TPAKTHRECKHX
3anau;

®*  [PODOAHTL JKCICPHMEHTLI 1O
JAUAHHBIM METOMUKAM ¢
06paboTkoli 1 AHANH3OM KX
Pe3yNBTATOBR.

Braneer:

*  OCHOBHBIMH FIpHEMAMH
06paboTky ¥ APEACTABICHNA
IKCIEPHMEHTANBHBIX JaHHbIX.

Kourposshsie sBonpocsl k
PEHTHHM-KOHTPOMO U
NROMEKYTOMHOR
ATTECTALHH.

OrK-2 CnocoGen
(hopMyIHpoBaTE 380891

OI1K-2.1. 3naer npoduasunie
PA3NENL] MATEMATHYECKHX,

3uaer:
*  (h)YHAAMEHTANLHLIC 3AKOHLI

Orugre no
AabopaTopHLIM padoTam.




npogieccHOHANILHOM
ACATCIBHOCTH HA OCHORE
3HAHH NpodHIbLHBIX
pazienos
MATCMATHHMCCKHX H
€CTECTBEHHOHAYUHbIX
JUCUMIIKH (MoByAcH).

TEXHHYECKUX U
ECTECTBEHHOHAYYHBIX ANCUMITHH
(mMoayneit).

OT1K-2.2. Ymeer (lopMyaHpoBars
3a0a4H npodieccHonaIbLHOH
AEATENBHOCTH HA OCHOBE 3HAHMH
NPOHILHBIX PAIRENOR
MATEMATHYECKHX, TEXHHYECKUX U
€CTECTREHIIOLIAYHHLIX JAHCLIMITHIT
(Momyneit).

OIK-2.3. Bnageer MeTosamu
POPMATH3OBAHHOTO KAUECTBEHHOTO
¥ KOSTHYECTBEHHOTO OMHCAHHS
CHCTEM, METOAAMK NOCTPOCHUS
RNUTHTHUSAKEX [ HIIX MOLGAH b
Tpedyemon o0béme.

NPHPOADLL H OCHOBHLIC
(pH3NYECKHE 3aK0HE] B 0OM3CTH
KBAHTOBOH, aToMHOMH W saepHOl

(3uKH.

Vmeer:

*  M3MEPATH (PUIHUECKHE
BEJTHHKHEL;

¢ 0DpabaTLiBaTL Pe3yaBTATE]
niMepellnii,

*  (lopMHPOBATH PEIYALTAT,

*  BOCIPHHHMATL HHHOPMEHHIO K
BHARK3Y, CAMOCTOATEALHO
¥BHACTDL CHCACIBHHA
chopMYMUPOBAHIHOTO

peAyILLata,
*  JIeNaTh BLIBOJBL.
Braneer:
*  cnocoBHOCTERIO HCMTOILI0BATE
COBPEMEHHBIE

HHOPMALNOHHDIE TEXHOMOTHH,
TEXHHUKY, NpHKIagHbIe
MIPOrPAMMHBIC CPEICTEA
MAaTEMATHHCCKHX H
CCTCCTBCHHOHAYYHBIX
JUCLMIJIHH IIpH PEILEHHY 33124
NpofecCHOHRIBLHON
DEATSNLHOCTH,

ICoHTpORLHBIE BONPOCHL K
naBopaTopHbiM paloram.

Konrtponskbie Bonpoct k&
PeRTHHI-KOHTPONIO H
[POMEKYTOUHOM
aTTeCTallH.

4, ObBLEM H CTPYKTYPA JUCIHATLITHAHLI

TpynoeMKOCTE AHCIMINIMHB! COCTABIAET 4 3a4eTHBIX eAHHNLEL 144 yaca.
TemaTHueckuii naan

hopma odyuenus — ounas

Konrakthas palota ofysatommxes DopMbL TERYWIETO
E C NCHATOIH4MECKHM paﬁOTHHKOM 3 KOHTpONA
= CNIEBASNOCTH, (hopha
E g g 2 E o g @ ¢ npo.\iencym‘trl:og
Ne Hauntenosanie TenM WHiH pasnenositen g 3] = B E o 2= Ef, 5
nfm BHCUHTTHHLL = ot S g g SE| 288 g¢ aTTecTaunn
& g 3 i Eg | 825 €& (no cemecTpam)
& u L3 ae | £ gl 2
% = i & o a5 a3 &
= = gF ©
1 Keantopas npupona usnyueHns 2 1-4 8 - 12 - 10
2 ONeMEHTLI KBAHTOBOH MexaHumku u | 2 [ 5-12 1 16 - 8 - 10 PeHTHHI-KOHTPOIL
ATOMHOH hM3HKH Nol
3 neMeHTs! QHUIHKH TBEPROTO TeIa 2 |13-16| 8 - 12 - 10 PERTHHI-KOHTPOIb
No2
4 SneMeHThH DH3HKY aopa w | 2 |17-18] 4 - 4 - 6 PEfTHHI-KOHTPOL
MEMEHTAPHBIX YaCTHL Ne3
Bcero 3a 2 cemecTp: - - 36 - 36 - 36 JK3amMel (36 u)
Haawuue B aucunnnnne KIVKP - - - - - - - -
Htoro no zucuuninne - - 36 e 36 — 36 3K3ameH (36 u)

Copepsxanue TEKIMOHABIX 3AHSITHIA 110 THCIHILIHEE
Pazgen 1. KBanropas npupoaa H3ay4eHHst
Tema 1. Temnoroe usnyuenye,
Conepxxanvie Tembl: PaBHOBecHOE H3JiydeHue. AGCOMIOTHO YepHOe Tedo. 3axon Kmpxroda.
3axon Credana-Bonbnmana. 3akoH Buna. Pacnipenierienme SHeprum B CIGKTpe H3TYUCHMUS
abcomorHo yepHoro Tena. Popmyna Panes - [ixusca. «Vaprpaduonerosas katactpoday. ['unotesa
Hnanka o KBaHTOBOM XapakTepe u3iIyuerus. Gopmyna [Inanka.
Tema 2. KBanToBas npupoja ceera.




Cogmepcanve Tembl: Bremmnumit dorosddexr. OcHopHble 3axkoubl (oTodpderTa. DOTOHLL
JHEprusl, UMILYJIbC, Macca poToHa. YpaBHeHHe DifHureitHa mns goroadderra. Onwrrer Jlebenena.
Hapaenue ceera. Dddexr Komnrona.

Pasjen 2, SyieMeHTL1 KBAHTOBOI MeXaHHKH B ATOMHOI (PH3HIH

Tema 1. Crpoenne aroma. Teopua Bopa.

Conepxanue Tempr: OmeIT Pesepopna MO pacCesHMIO ¢ ~ YACTHII BEIIECTBOM. SlmepHast
MoJent. atoma Pesephopna. Juneftuariit onextp aroma nofopoja. Teopus BoAopoonoAo6HOro
aroma bopa. OnbiT @panxa i [epua.

Tema 2. DneMeHTsI KBAHTOBOMH MEXAHMKH,

Comeprcanue Templ: [unotesa ne Bpolns., DkclepHMEHTANBHOE TOATBEPYKACHHE BOJHNOBLIX
CBOUCTB  MUKPOYACTHL. ['paHHIBI INIPUMEHHMOCTH KIaCcCHYeCKol Mexamuki. COOTHOLISIHE
HeompeyenennocTelt |'efisennbepra. Bomopas ¢yuxums m cc crarucTHycckui cmblen. O6ice
ypasuenne Ipeguurepa. Ypasuenue Ilpemurrepa Uit CTANMOHADHEIX COCTOSHHUH. Perenwe
ypaHenus Illpenunrepa Ui 9acTHUB! B «IOTCHUHANBHON aMe». [IpOX0XKIEHHE YaCTHIME CKBO3E
MOTEHUHATBHEIH Oaphep. TyHHeNbHEIR 9ddexT. JInHeH bl TapMOHHYECKHH OCIIHILTATOP,

Tema 3. CoBpeMEHHEIC IIPEACTABIIEHNSI O CTPOEHHH aTOMOB.

Conepxanue Tembl: Ypaemenue Lllpemuurepa ans BojopoaocnofoOHoro atoMa. ImasHoe,
opbuTanbHOE M MarHMTHOe KBaHTOBBIE wumcna. Cuexrp aroma Bogopona. llpasmio oropa.
OpOuTanbaeil MOMEHT HMITYJIbCA JEKTPoHa. OpOHTANLHBIN MATHUTHEI MOMEHT 31eKTpoHa. OIIBIT
Ifrepna u I'epraxa. CrmH 2sexTpoHa. COHHOBOE KBaHTOBOE umcio. COGCTBEHHDBIR MarHHTHBIH
MOMEHT 3/eKTpoHa. MaruuTHoe cnuHOBOe KBaHTOBoe wueno. [Ipunuun [Maynu. PacnpeneneHue
JCKTPOHOB B ATOME 110 COCTOSIHUSIM. [lepuonuueckas ciucrema sneMeHToB Menaeneesa.

Tema 4. OcroBBI Q131uKH 1a3epOB.

Conepxanne Templ: IlormomieHue, CIIOHTAHHOE H MHOYLMPOBANHOE H3NYYEHME CBETA.
Koapunmentsl DitHimrelna, ONTHYECKHE KBAHTOBBIE T€HEPATOPEL.

Pazpen 3. DnemeHTh! QU3HKH TBEPAOTO TeNA

Tewma 1. TeopHs TEINIOEMKOCTH ¥ 3TEKTPOIIPOBOAHOCTH TBEPBIX TEIL.

Comepxanye Templ: [IpHHIMII TOXKEECTBCHHOCTH YacTHLl. Bozonst i depmuonsl. IMoxaTne o
KBAHTOBBIX  CTarHCTHKaX  bose-Ofnmreiina u  @Depmu-upaka. Kraccuueckas Teopus
TeroeMKocTd. 3akon Jrononra u IItn. KBanToBas Teopus TemmoemkocT DiHTelHa. KpanToBAas
Teopua TeroeMkocty Hebas. @oHoHEL Pacnpesenenue s1eKTpOHOB MPOBOIHMOCTH B METAJNE 110
BHEPTHAM. DNEKTPOHHBIA ras. Oueprus Gepmu. Yposens Oepmu. CBEpXIPOBOIIMOCTE.

Tema 2. 3ouHas TeOpHS TREPIBIX TEI.

Cogepicanye TeMbl: DHEPreTHUECKHE 30HBI B KPHCTAIUIAX., METAIbl, NOMYIPOBOIHHKH H
auonexTpuky. Co6CTBeHHas IIPOBOAMMOCTB  IIOJYNPOBOAHHMKOB. [IpuMecHas MpOBOAMMOCTD
MOJYIPOBOAHHKOB. KOHTaKT OBYX NONYNPOBOAHUKOB pa3NHYHEIX THIOB (p-n — [IEPEXOA).
[TomynpoBoAHHKOBEIE IO/ b JIeHCTBIE CBETA Ha IIONYIPOBOAHIKH,

Paszen 4. 3nemMeHTbI GPU3NKN SLIPA H YJIEMEHTAPHBLIX YACTHIIL

Tema 1 AtoMHOE sApO. JiIeMEHTapPHbBIE YACTHIBL

Conepxanne TeMBl: CocCTaB sipa: IPOTOHEI M HEHTPOHBL (CHOBHBIE XapAKTEPHCTHKH
HYKJIOHOB H sjep. Mzoronel. Mogenn saep. [lonstue o amepHsiX cunax. Jledexr mMace u sHeprus
cesizn B sape. CpenHss OSHEpIHMs HYKIOHOB H €¢ 3aBHCHMOCTA OT MacCOBOIO UHCA.
HeycToHUMBOCTE TSKEIIBIX SOEP IO OTHOLIEHHIO K HEKOTOPHIM Tumam pacnaza. Knaccuduxanus
3/IEMEHTAPHBIX YacTHIl. B3auMoTIpeBpalieHys JIeMEHTApHBIX YacTHLL. PagHoakTHBHOCTS, SaepHble
PEaKLHH.

Copep:xanue JaGopaTopPHBIX 3AHSITHH O NHCHUIIMHE
Paspen 1. KsanTtoBas npupoga n3ny4enus
Tema 1. TennoBoe uznyueHue.
Conepxanrie nabopaTopHeix 3aHsTyil: naboparopras paborta 1 «Orpepenenue nocTosHHOM
Credana - bonbsumanay.
Tema 2. KBanToBas mpuposa ceera.




Copnepxanye nabopaTopHBIX 3aHATHI: naboparopHas pabora 2 «M3yueHHe BHEINHEro
(oTosddexra H BaKyyMHBIX POTOATEMEHTORY; abopaToprast pabora 3 «Dddext KommToHay.

Pasznmen 2. DaeMeHTHI KBAHTOBOH MEXAHHKH B ATOMHOMH QIBEHIH

Tema 1. Crpoenne atoma. Teopus Bopa.

Conepxanne nabopaTopHLIX 3aHATHIL: Jaboparopuas pabota 4 «OnpesescHAe pe3CHAHCHOTO
norenumaia Bo3Gyxxaenus atoma mMerogoM ®panka — epuayn; naGoparopnas pabora 5 «Crextp
W3TYHEHUS ATOMAPHOTO BOZOPOUAY.

Pazgen 3. DiemenTsI QH3MKH TBEPAOTo Tea

Tema 2. 30HHa% TEOpHs TBEPIBIX TE.

Comepxxanye NnabopaToprbIX 3aHsTHi: Mabopatopeas paGoTta 6 «A3yuenue TeMIepaTypHoil
32BHCHMOCTH COTIPOTHBACHHS IIONYIPOBOMHHKOB»; JNabopaTopHas pabora 7 «ll3ydeHme BoOnbT-
AMITEPHLIX  XAPAKTEPHCTHK TEPMOUYYBCTBHTCIBHBIX CONpPOTHBICHHIY; nabopatopuas paboTta §
«M3yyeHue BONBTaMIEPHBIX XaAPAKTEPHCTHK (HOTOCONPOTHBIEHUS»; nabopatopHas pabota 9
«¥zyuenye CBOHCTB IEKTPOHHO-ABIPOUHOTO HEPEXOIAN.

Paspen 4. dnemeHThI QU3UKH SAPA U 2JIEMEHTAPILIX YACTHI

Tema 1 AtoMHOE SAp0. DiIeMEHTapHEIE YACTHIIBL

Coneprxantie jtabopaTopHBIX 3aHATHIL TaboparopHas pafota 10 «Msydenue cuerunka [efirepa
— Mrionnepay.

S. OUEHOYHBIE CPEICTBA JJIsI TEKYIIET'O KOHTPOJISI YCIEBAEMOCTN,
INPOMEKYTOYHOM ATTECTAIIUH 110 HTOY'AM OCBOEHUSI AUCITUILIVHEI
U YYEBHO-METOIUYECKOE OBECIHEYEHUE CAMOCTOSITEJIRHON PABOTBI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIL YCIEBAEMOCTH
ITpumepubIi nepedeHs BONPOCOB K peliTunr-kouTposto Nel

1) Temnieparypa abcomotro yeproro tena T = 6000 K. Ecau temreparypy Teia yMEHBIIHTD B
2 pasa, TO SHEpreTUyecKas CReTHMOCTE abCONIIOTHO YEPHOIG TENA
1) ymenbmmres B 4 pasa; 2) ysenuuurcs B 16 pas; 3) yennuures B 2 pasa; 4) ymensimuTes B 16 pas.

2) Ecnu juiuHa BOJHEL, COOTBETCTBYHONIA] MAKCHMYMY H3TyUeHUs yMEHBIIMIACh B 4 pasa, To
TeMNepartypa abCoMIOTHO YSPHOrO Teyia
1) ysenmaunace B 2 pasa; 2) ymensiuniacs B 4 pasa; 3) ysenuunnace B 4 pasa; 4) yMEHBIIHIACE B 2
pasa.

3) Ecnu 3a4epHeHHYFO IIACTHHKY, Ha KOTOPYIO MAJAET CBET, 3aMEHUTh Ha 3ePKaIbHYIO TOM e
IUIOWIAAH, TO CBETOBOE AaBJIEHHE
1) ocranercs HeM3MEHHBIM; 2) YMeHbIUMTCS B 2 pasa; 3) yBeauuuTes B 2 pasa.

4) DNEKTPOH B aTOMe IIEPeXOIHT H3 BO30YMKAEHHOrO COCTOAHHMSA C dHeprueil Ky B OCHOBHOE
cocTosHKe ¢ sHepruelt Ko, [Ipu aTom uemyckaeres goton. Macca uenymenHoro (oToHa paBHa
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5) Hacrora magaromiero Ha (OTOINEMEHT M3IIyYCHHS yMEHbBLIAeTcs BIABOE. BO CKONBKO pa3
HYXHO M3MEHHTL 3aICPKHBAIOIICe HANPHKEHUE, eCM paboTol BRIXOJA DNEKTPOHA H3 MarTepHana
doToseMeHTa MOKHO TpeHedpeyn?

1) yBenuunTs B 2 pasa; 2) yMEHBIIATL B 2 pasa; 3) yBEIHYHTD B V2 pa3; 4) yMEHBUIUTE B V2 paz;
5)oCTaBUTE O€3 HAMECHEHUH,

6) [Ipn samene oaHOTO METaIa MPYTHM JUIHHA BONHBL, COOTBETCTBYIOIAA KPACHOH IPaHHLE
dorosdpgekra, ymenbimaercs. PaGora BBIXOZA [l BTOPOrO METalda IO CPABHEHHIO ¢ paGoTOif
BEIX0Za /I8 IEPBOTO
1) yBenuunnace; 2) yMEHBIIAIACK; 3) He M3MEHHIACH.

7) Onerrpr CTo/IETOBA IO HCCIENOBAHMIO B3aMMOEHCTBHA H3TYYEHHS C METATTAMM:




1) mosBonumK omMpenenMTL pasMepr! sapa; 2) NOATBEPIMIH KBAHTOBYIO NIPHPONY H3Ny4YeHHs; 3)
IIOATBEP/IHIIA HAJIM'HE BOJHOBBIX CBOHCTB ¥ 3JIEKTPOHOB; 4) HOATBEPAMIM THIIOTE3Y O HHCKPETHOM
CIEKTPE IHEPIUH JNEKTPOHOR B 4TOMAX.

8) B spdexre Komrrona doron
1) BRIOHBAET JEKTPOH C NOBEPXHOCTH BELIECTBA; 2) NEpENaeT MEKTPOHY YacTh SHEPTHH IIpH
YIPYTOM CTONKHOBEHHH; 3) NEPENAET JICKTPOHY YacTh YHEPIHH NIPH HEYIPYIOM CTONKHOBEHUH,

9} Omsrret Opanka 1 [eplia M0 HCCICAOBAHUIO AMEKIPUUECKOIO PA3PATIA B ITAPax IR VR
1) DO3BOMMNM OMpENENHUTh pasMepsl S4pa; 2) HOATBEPIHIN KBAHTOBYIO IPUPOLY H3NIy4eHUs; 3)
NOATBEP/IMIIM HATMYHE BOJIHOBBIX CBOMCTB Y 3NEKTPOHOB; 4) MOJATBEPAMIH THIIOTESY O JHCKPETHOM
CIIEKTPE SHEPTHH 3JIEKTPOHOB B ATOMAX.

10) Hapucylite craunonapusie OpOHTHL aToMa BOZOPOJA COTJIACHO MOAE/H bopa. Yeaosuo
H30BPASHIC LEPEROABL JEKIPOHE C OUHOH CTAIMOHAPHOI OPBKTEL 11a APYTYIO, CONPOBOKAAIOUIAECH
H3IIYyICHHEM KBaHTA 3HEPTHH. B ynsrpadmoneTonoft ofmacty CHEKTpa 3TH NMEPEXO/Ibl JAIOT CEPHIO
Jlaiimana, B BunuMOl — cepuio BanbMepa, B uHbpakpacHoit — cepmio [lamena. Kakoit HepPexon
COOTBETCTBYET HaHGOMbILEH YACTOTE KRAHTA B BUIUMOM 0BIACTH criexTpa?

IIpamepHbIi nepetens BONPOCOB K PeRTHHI-KOHTPOIO No2
1) Cranuonapaev ypapserueM LlIpenpnrepa s 31€KTpOHA B BOAOPOIONIOROGHOM atoMe
SABISECTCH YPABHEHHE

a2 2m 9 2m 1 ze? 3
yd'x h ; 2) 0 ,
2.2
9 2m ???(Dox N
VWP ey 2y
3) ' ;4) Z

2) Ecnu ¢ — (yHKONA HMeeT BHJ, yKa3aHHEI Ha PHCYHKE, TO BEPOSITHOCTE ODHAPYIKHTL
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3) B xaxoM ciiyuae SJHCPTeTHHECKUH CIIEKT) JNEKTPOHA CITOMIHON?
1) anexrpon B notennuanbHON sMe mupuHol 1071%M; 2) anexrpon B atome; 3) BJIEKTPOH B MOJIEKYJE
BOIOPO/a; 4) CBOOOAHBIH 3JIEKTPOH.

4) MaxcimanbHOe SHAUCHHE NPOCKLMH MOMEHTa MMIIYIECA SMEKTPOHA, HAXOJANEroca B f-
COCTOAHMH, Ha HAIIPABJICHHE BHEIHErO MArHATHOTO TIOJIS PABHO
Diy2)20;3)30;4) 40,

5) CKONBKO pasmHYHEIX COCTOSHUNA MOYKET HMETh SNEKTPOH C TNIABHEIM KBAHTOBBIM YHCIIOM 1L
=47
1) 15; 2) 48; 3) 32; 4) 54,




6) ONpeeMTs aTOM, Y KOTOPOTO B OCHOBHOM GOCTOSIHHM 3aII0JIHEHEL K,L,M-cnosns N -
CJIOE PACHIONONKEHBI 7 HIEKTPOHOB.

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

7) Cpena Ha3bIBAETCS aKTHRHOM, CIId OHA
1) HONHOCTBIO NOTAOMALT NAfAIOICE HA HEe H3NYYEHHE; 2) MOTHOCTBIO paccenBaeT najaroiee Ha
HEE H3TyueHHe; 3) YCHIUBACT afalolliee Ha Hee U3TyUeHHE.

8) Cucrema HakauKH 1a3epa HO3ROILET
1) coznath MHBEpPCHYIO HACENCHHOCTh B aKTHBHOM cpenie; 2) BRI3BATH BEIHY)KICHHOE H3IydYeHHE
(bOTOHOB; 3) 0OeCTIe TS BRICOKYO KOTEPEHTHOCTD Ta3EPHOTO U3TIYYCHHS,

9) PaccMOTpHM [Ba KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAXONHMTCS CHCTEMa aToOMOB, ¢
OHEPrUAMH L u Ey, mpuwuem Ex>E). Cucrema 6yier HAXONHTLCS B COCTOSHHH C HHBEPCHOH
HACCTICHHOC I LIO, eI C1eI0 aroMos Ny ¢ snepreii £ Gyuel
1) paBHO uneny aToMOB N, ¢ sHeprueit £s; 2) Menblue, yem Na; 3) 6onblue, yem No.

10) Tpranun Ilayna copasenmus
1) mnst Beex TOMICCTBEHHBIX HACTHL KBAHTOBOMEXAHHIECKON CHICTEMBI; 2) JNS CHCTEMEI
TOXICCTBEHHEIX D030HOB; 3) JIIst CHCTEMEI TOXAECTBEHHBIX (EPMHIOHOB.

Ipumepneiii mepeyens Bonpocos Kk PEHTHHI-KOHTPOJII0 Ne3
1) JU1st HyKIOHOB BEPHEIMHE SIBISIOTCS ClEYIONIHE YTBEPIKICHHAS

1) mpoTon obnazaer 3apsiigoM, paBHEIM e+; 2) criuH HEATpPOHA MEHBLIE CIIMHA TIPOTOHA; 3) Macchl
HYKJIOHOB TPAKTHYECKH OJHHAKOBEL

2} Uem MeHblle JHepris CBA3H A1pa, TEM
1) Gonbme y wero nedexr Mace; 2) MeHbIIYIO paGoTy HyKHO COBEPIUHTE, YTODEI PA3AENUTE ITO AOPO
Ha OTACTLHBIE HYKJIOHBE 3) GOIBINE SHEPTUH BEINETHTCS IIPH PACHAIE STOrO SAPA HA OTHETbHEIC
HYKJIOHBI, 4) MEHbBINE €ro OSHEPIHs MOKOS; 5) MeHblie 9HEPIHK BBIACIUTCA B peaKIMH
TCPMOANEPHOTO CHHTE3d 9TOTO0 ANPA ¢ APYTHMHU SApPaMIL.

3) Ilpn a-pacmaje
1) 3apsin sipa He H3MEHHTCS, Macea SApa YMEHbBIIAeTCS Ha 4 a.e.M. ; 2) 3apsn sSopa yMEHBIIACTCS Ha
2e, Macca Ampa ymeHpmmaercs Ha 4 a.eM.; 3) sapsy sapa YMEHBIIACTCA Ha 2e, Macca sapa He
MEHAETCH; 4) 3apsif Aapa yMEHbIIACTCS Ha 4e, Macca SIpa yMEHbIIAeTCS HA 2 4.6.M.

4} Kaxas mong pajli0akTHBHEIX aTOMOB OCTAHETCS He pacnaeuieHcst yepes HHTEPBAT BpEMERH,
PaBHBIH [BYM IEPHOJAM MOIypaciana?
1) 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.

5) Cxonpko o~ ¥ B- pacmanoB JIOIDKHO NPOH30HTH, 4T00BI HECTAOMIIBHBIN H30TON aMepHIIMS

241 g 209 p
95 UPEBPATHIICS B CTAOMIBHBIH H30TON BucMyTa 835 ° 2

1D8audB;2)90u3B;3)6ansp;4)7am3p.
14 4
N (3 e)
6) Slapo asora 77 saxsatmwio & -yactumy \2 He
aneMeHTa 0bpa3oBanocs?
17 17 16 16 17
O
nof.os 39 g8 0;5) N
5 2 10
Be H
7) Hnpo Gepunmma 47, normorus melitpon 17, TIpeBpamaeTcs B Anpo Gopa ° . Kaxas
YACTHIA TIPH 3TOM BEIGpACEIBacTCH?

H HCIYCTHJIO IIPOTOH. Slmpo kaxoro

Dp;2)1;3) @;4) ¢ 3) nenyexaerca ¥ -xpanr.,

U —>e +v,+v,
8) Peaxuus # He MOXET HATH H3-3a HAPYLICHHs 3KOHA COXPAHSHHS
1) CHUHOBOTO MOMEHTA HMIIYJIbCA; 2) JIEITOHHOTO 3apsna; 3) SNeKTPHYECKOTO 3apaja.

9. 3akoHOM COXPaHCHHA JIMEKTPHUYECKOIQ 3apsfia 3anpelcHa peakrs

1y H —e +Ve+V},;2)n+ﬁ—>e"+17';;3)n+vc—>p+e+;4)vﬂ+n-—>p+,u.




10) V3 nprBe/ieHHEIX CXeM B3aMMONPERPAILCHH YACTHI AHHUTHIISIIHA COOTBETCTBYET
1) 750_}7""7-2) ponte +Ve-3)K0 —> " +7€_-4)e+ te =>y+y

5.2. IIpomMe:xyTouHAS ATTECTANMSA IO HTOTAM OCBOESHHS AMCIHIITHHEL — SK3AMEH,
ITpuMepHLI n1epeyeHs BoIpocoB

1) Tennosoe usnmyuernue. PapHoBeciioe H3TyUCHIe, XapakTepHCTHKH TEILIOBOIO H3TyUeHHUS.,

2)  AGcuniotso yepHoe 16310, 3akon Kupxroga. 3axon Credana-bonbiMana 1 3akoH Buna.

3) Pacnipenenerne sueprum B cnextpe afcONIOTHO geproro tena. Gopmyna Panes-xuHca.
YapTpaduoneToBas KatacTpoda.

4) Kpamrosas runotesa u gopmyna [nanka

5) Buermuit Gotosnertpuneckutit ndeT i oro 3aKxonnl. GOTOHLL

6) O¢pdexr KoMIrtoHa 1 ero Teopus.

7) Monens atoma Pesepdopaa. Tocrynats: Bopa. Atom BOACPOJIA.

8) Tunoresa me Bpoiing. DxcnepuvenTtansHoe [IOATBEPXKIEHHE BOJTHOBBIX  CBOMCTB
MHKDOYacTHL.

9) CooTHolleHuE HeonpeReneHHOCTE.

10) Bonnopaa dyHKiwus, ee CBOHCTBA M CTATHCTHYECKHI CMBICIL.

1) Hectaumonapsoe ypasrenue [peannrepa.

12) Crammonapuroe ypasnerue [pemunrepa.

13) HactHua B MOTEHIMAILHOMN sMe.

14) TIpOXOAACHIC HACTHIIBI YEPEs IO TEHLUANLHbI Bapeep.

15) KBanTOBbIH rapMOHHUECKHH OCIHILIATOP.

16} Ypasnenne Hlpeauurepa sl 3MEKTPOHa B aToMe Bonopona. I'naBHoe, opburanbHoe K
MarHHTHOE KBaHTOBBIE YkCIa.

17) KeanToBanue sHEPIUH JIEKTPOHA B ATOME BOJOPOLA. Crextp atoma Bomopoza. Ilpasuio
orbopa.

18) Op6uranbHEIf 1 MATHATHBI MOMEHT SIEKTPOHA.

19) CofcTBeHNBIN  MeXaHHYEGCKMH MOMEHT UMIIyJIbCA  3JeKTpoHa (cnuH). CIIMHOBBIR
MarHHTHbIE MOMEHT 37iekTpona. CHMHOBOE M MAarHMTHOE CIIHHOBOE KBAHTOBbIC HHCIA, OILT
IIrepHa u I'epnaxa.

20) Ipunnun sanpera [Taynu. [lepronudeckas cucTema 21eMenToB MeHeeesa.

21) Ilorsnomenne, CIOHTAHHOE ¥ HHAYIHPOBAHHOE usnyuenne. Koadduuuente Dinmteiina.

22) Jlaseper. [IpuADMD KeHcTBES Na3epoR.

23) Knaccuyeckas Teopus TemmoemkocTd. 3akoH Jionoura u [T,

24) KpanroBas TeOpHA TEIIOEMKOCTH DHHIITeH A,

25) Teopus termnoemkocty Jebast. DoHOHEL

26) BosoHbl u (epMuOHBL. [IOHSTHE O KBAHTOBBIX CTATHCTHKAX Bose-DHIITeHHa Depmu-
Hupaxa,

27) DHEpPreTHYECKHE 30Hb] B KPHCTANIIAX.

28) Pacripenenenue 3/eKTPOHOR [0 3HEPTCTHUECKHM 30HAM. Knaccuuxanus TBepapIX Ten Ha
METaJINEL, HOMYIIPOBOHIKY 1 THINEKTPUKH.

29) CobcTBeHHas U PHMECHAS HPOBOXMMOCTH TIOTYHPOBOLHHKOR.

30) DaeKTpONIPOBOHOCT: TBEPIBIX TeiL. TemiiepaTypras 3aBHCHMOCTE 3JEKTPOIPOBOHOCTH
MCTANNOB H HOTYIPOBOJHUKOB. Y poBeHb DepMH.

31) P-n nepexon. IlonynpoBofHHKOBBIE IHOMBL

32) XapakTepHCTHKH aTOMHOIO sapa. MOJieNs aToMHOro siapa. Macca u 3Heprus a3y supa.

33) 3axomHb! panHOAKTHBHOTO pacnana. Ajbha-, 6eTa- 1 raMMma-H3Ty4yeHHe,

34) SlmepHple peaKlHu U 3aKOHBI COXPAHCHMS, Peakima NeTeHHs saep. Llennas peaxius
JENeHHs.

35) Peaxums cunTesa aroMupIX suep. Ipobnema YIpaBASeMBIX TEPMOAXEPHBIX PeaKLuii,

36) Bunsl B3anMoneHCTBUH H KIaCCH(HKAIKS 3AEMCHTAPHBIX YACTHLL,

37) MeTozibl perHCTpaliiy SNEMEHTAPHEIX YacTHl. KocMudeckue JLYYH.




38) Yactuust u anTHgacTHIEl. Heltrpuno. Keapxu,

5.3. CamocrosaTenbHas padora ofyuaromerocs

CamocTosrenpras paboTa CryleHTOB M0 muCHHIIRHE «DU3HKay BKIIOYAET B cels CIIeAYIONIHe
BHBI AEATEILHOCTH:

1) Aynuropsas camocrosTensHas paboTa CTyHEHTA [O IUCHWIUIAHE BBLIIONHACTCS Ha
nabopaTOPHBIX 3aHATHSIX [P BLITOTHEHHMH 3a/1a4.

2) BueaymuropHas caMOCTOSTENbHas paboTa BLITOIHICTCH CTYACHTOM IIpH yriyOleHHOM
H3YHMCHHH NUCIHIUIMHBL 110 TEME NPOAAEHHOMN JISKHUKH, IPH MOArOTOBKE K TaG0PaTOpHbIM paboTam.
OcroBHOH (opMOH camMOCTOSTENHHOM paboThl CTYHEHTA SBISETCS H3YYEHHE KOHCHEKTA NEeKUuH,
PEKOMEHI0BaHHOH JTHTEPATYPEL

Camocrosrenbras paBoTa 3aBepliae [ sa)auu Beex IPYIRK DIAOR yueGHoro IIpoLCCea H MOJKET
OCYILECTBIIATECH Ha JCKUHMAX, CEMHMHApaX, J1a00PATOPHBIX 3aHATUSX, KOHCYMbTALusX. Kak (opma
OpraHH3allMH yYeOHOr0 HpOLECCA CAMOCTOSTENIbHAS DABOTa CTYNEHTOB INPEICTABIsIET CcoGOH
LIeICHANPaBICHHYI0 CHCTEMATHIECKYIO AEATEIBHOCTE 110 IPHOOPETEHUIO 3HAHUHN, OCYIIECTBISEMYIO
BHE aYAHTODHH.

KOHTpOINE BBINIONHEHHS CAMOCTOSTENBHON pabOTHI OCYIIECTBISESTCS B XOME BHIIONHEHNT X
3AMTEl JJAOOPATOPHBIX paboT IO MMCHMILUIMHE, [pH BRIIONHEHHH [PAKTHYECKHX 3aJaHWi, HA
IK3AMEHE.

Boupoce! ana camocTosnTensnoii padoTe! cTyaeHTOB

1) Kaxoe usmydenue Ha3pIBacTCs TEINOBBIM, W TEM OHO OTNHYACTCS OT APYIHX (mepeuncnure
KaKHX) BHIOB H3TYICHUH?

2) [aiite ompejieNieHHs OCHOBHRIX XapakTEPUCTHK TEILIOBOTO WaiydeHHs. Kakoe Teno
Ha3bpIBACTCA A0CONIOTHO YEPHEIM?

3) Cdopmynupyiite 3axon Kupxroda.

4) Kakolt Bum wumeer pacmpelielieHHe SHEPIHH B CIEKTPE aOCOMOTHO yepHoro Teaa?
Hapucyfite KpuBbie pacrpelerieHys B 3aBHCHMOCTH OT JIHHBI (WMIH 9aCTOTHI) BONHBI JUIS ABYX
Temepatryp (T>>T).

5) Cdopmymupyiite 3axonsr Ctedana — BonpnMana i cmewenns Buna.

6) 3amummte hopmyny Panes - [kuACA H IOICHUTE CYTh "yieTpadHoneToBol KaracTpodn”,

7) 3ammmmte dopmyny Ilnanka u NoSCHATE CYTh €0 KBAHTOBOMN TUIIOTE3EL.

8) Kaxoe us Ten, uepHoe MM HEUEpHOE, MMEET BRHINE TEMIIEPATYPY, SCTH WX APKOCTH
OJUHAKOBBI?

9) B 4eM COCTOHT fIBNEHHE, HasbiBaeMOe HOTO3(hhEKTOM.

10) Coopmynupyiire 3akomsr (Qorospdexra. B  uweM 3t 3aKoHHI NPOTHROPEYAT
NPEACTABICHHAM KIACCHUSCKOH PH3HKM?

11) Kax xa4ecTBeHHO, CleAyst BOIHOBON KAPTHHE M3TYHeHHS, OObACHHTS boroaddexr?

12) OGbsicunte 3aKoHs! GoToaddexTa, Hexos 13 GopMyIEl DiuuTeHRHA.

13) Yro Takoe Kpacwas rpaHmia (Gorosddekta. UeM ONpPEAEISETCs YHCIOBOE 3HAUCHME
TPaHHYHOM 4acTOTE? UT0 BAMAET Ha MONOKEHHE KPACHOH rpaHuIs: GoTosddexra?

14) Yto Takoe poTOINEMEHT ¥ KAKOBA CIO BOJLTAMIIEPHAS XAPAKTEPHCTHKA?

15) Tlouemy Ovmna orBepruyTa Momens atoMa ToMncona?

16) B uém nporusopeuns mpennoxenHol Pesephoprom miaHeTapHoi Mogeny aroma?

17) B 4em CymIHOCTL TEODHH aToMa, TIPEVIONEHHOH Bopom? Chopmynupy¥te I10CTYIaTbI
bopa. KaxoBe! HepocTaTku Teopun Bopa?

18) Crextpst aroMoB. CIIEKTPaIbHBIE CEPUE ATOMA BOJIOPOLIA.

19) Kaxue Tuimsl coyaapeHuit BO3MOMKHBI MeXly SMEKTPOHAME, YCKOPSEMBIMHA INEKTPHUYECKHM
TOJIeM, M aTOMaMH?

20) B uém saxmrouaercs onelT Ppanka u ['epra, H Kakye OCHOBHbIE BBIBOIB! MOXKHO CIENATh HA
OCHOBAHMH OMEITA?

21) Kakue KBaHTOBBIE YHCIA ONACHIBAIOT COCTONHHE MHKPOUACTHILHI?

22) Uem onpenenseTcs NEKTPOHHOE COCTOAHHUE H3ONMPOBAHHOLO aToMA?




23) OfbsicuuTe mponece o6pasoBaHis SHEPIETHUYECKUX 30H B TBEPIOM Tele.

24) OT Yero 3aBUCAT IMUPWHA PAIPETICHHON 30HBI H YHCIIO ypoBHeit B Helt?

25) KakoBa 30HHas CTPYKTYpa IPOBOIHKKA, MONYIPOBOAHMKA U H30IATOPA?

26) OObacHHTE MEXAHH3M COOCTBEHHON H IIPHMECHOH IPOBOIMMOCTH TTOIYIPOROHUKOB.

27) Kaxos (pusudeckuii cMBICT ToHATHA YpoBHa epmu?

28) Yem oObsacCHSETCS pajIMuHe TEMICPATYPHOH 3aBHCHMOCTH  3JEKTPOIIPOBOIHOCTH y
METANNOB | IOy POBOIHHKOR?

29) ObpacHuTe 3aBHCHMOCTb MONOMKEHHS ypoBHS @epMu H KOHIEHTPALHH CBOOOMHLIX
HocuTeneH 3apsaya B II0JYIPOBOAHEKAX OT TEMIIEPATYPEL

30) O6vacuute Qu3mIecKHe IPOLECCH, NPOMCXOHIIKE TIPH 00pasoBaHU p-n nepexona.

31) Hapucyiite sHepretuueckue 30HBI B 00NACTH p-t HEPEXOAA U OOKSICHUTE, B UEM COCTOMT
IClic LIsMe BHOUIIE! 0 MIER IPHUICCROIO OIS HA P-N 1CPeX 0.

32) Uto HaswlBaeTcs  PAgHOAKTHBHOCTHW? Kakwe TpOHECCHl OTHOCATCS K YHCITY
PaIMOAKTHBHBIX 7

33) Ha 4em OCHOBAH NPHHIKII PETHCTPALKH i H3MEPEHHS PaTMOaKTHBHOIO WanyyeHns? Kakue
IIPHOOPBI IPUMEHSIIOTCS [UIS 3THX Letei?

34) ObbsicruTe yCTPORCTBO M IPHHLMIN AeHCTBHs cueTumka [eltrepa.

35) OnuIuKTe IPOLECCHl, IPOHCXOAIINE B ra30paspaIHEX CUCTYHKAX,

36) IlepeurcnnTe (HM3uUeCKUE IIPOLECCH], HPOHCKOALIIME (DY B3AUMOACHCTBHN] [-HalyueHns ¢
BEILIECTBOM.

37) B gem 3aKIIOHYAIOTCA NPOLECCH YIPYTOTO PACCESHHS TEKTPOHOR SAPAMH, JNMEKTPOHOB Ha
SIEKTPOHAX?

38) Hem 0OycioBeHbl OTEPH SHEPrHM YACTHIBI IPY NPOXOMIEHHH HEpes MOMNOLIAIOLIYIO
cpeny?

39) YT0 NpOMCXOAUT IPH HPOXOIKICHHY HIEKTPOHA Yepe3 HOrTOTHTENE?

40) KaxoBbl 0COOEHHOCTH MPOXOXKICHHS Yepe3 MOMIOTHTENs MOHOIHEPreTHICCKHX P-4acTHI i
B-H3Ty4eHHS, IMEIONIEIO HENPEPHIBHBIN SHEPreTHYECKUH CIIeKTp?

QoHn  omeHoYHBIX  MarepuanoB (POM) Ang  OpOBENGHHS  ATTECTALMH YPOBHS

¢(pOPMHUPOBAHHOCTH KOMIIETEHIHH O0OYYalOMKCA [0 IUCOMIUIMHE OMOPMIACTCS OTAEbHEIM
IOKYMEHTOM.

6. YYEBHO-METOJUYECKOE 1 HHOPOPMAIIMOHHOE OBECIHEYEHUE

JAUCHUTIIIAHDBI
6.1. Kanroodecneyennocrn
KHHIMOOBECHEYEH-
Fon HOCTb
Haumenosanne JIHTEPATYPLL ABTOP, HA3BAHHE, BHA H3NAHHA, H3ARTEABCTBO P Haanuse s
FNCKTPOHHOM KaTanore
2BC
OcHOBHas nHTepaTypa
l. Mapruneon JI.K. Ksautopas ¢usmka: yueGnoe nocoGue / Mapruncon J1. K, | 2021 https:/fwww.iprboo
Cvupuos  EB.. - Mocksa: MoOCKOBCKHE rocyNapCTBEHHBIH  TeXHUUECKHI kshop.ru/115606.ht
yHuBepcureT HMedH H.D. Baymana, 2021. - 528 ¢, - ISBN 978-5-7038-5562-1. - mi

TeKCT: 3NEKTPOHHBIH,
2. Mponos M.E. Keanrosas pusnka. OcHOBHEIE 3akoHbl: yae6Hoe nocobue / Mponos | 2021 https:/fwww.iprboo

H.E.. - Mocksa: JlaGoparopus 3uanuit, 2021, - 259 ¢, - ISBN 978-5-93208-517-2. - kshop.ru/105767.ht
Teker: anexTpoHHbI. ml

3. Tosbaun JLJI. Kpantoras uinka Beopwniii kype: yue6ioe nocobie / JL. JI. 2019 hitps://znanium.co
Fosibann, I, U. Hosukosa. - 3-¢ uza, - Joaronpyauelii: Msnatensckuii Jom m/catalog/product/
«Murennexr», 2019, - 480 ¢. - ISBN 978-5-91559-268-0. - TekCT: 2A€KTPOHHLIIL. F117881

4. ITapwaxon A.H. Keautopas dusnka ais ukxerepos: yueGHoe nocobue / 2019 https:/iwww.iprboo
[Napwakos A.H.. - Capatos: Bysosckoe o6pasosanue, 2019, - 404 c. - [ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - Tekct: JNEKTPOHHBIIN, m|

HononxurensHas nureparypa
| Kocruna T.K. Beesenue 8 ksautonyio Gusuky: yuebtoe nocobue / Koctuna T.K., [ 2018 | https://www.iprboo




Fyuus B.C., Banneiwesa H.B.. - ExarepunGypr: Hapatenberso Ypanbckoro kshop.ru/106350.ht

yHusepcurera, 2018, - 252 ¢, - ISBN 978-5-7996-2357-9. - TekeT: anekTpoHHbIH. ml

2. Bonkoe AT, Kype dusukn. Keantosas dusuka: yuebHoe nocobue / Bonkos A.T., | 2017 hitps://www.iprboo
Nos3nep A.A.. - Exarepun6ypr: Vpanwckuii penepansuslit yuusepcurer, 2017. - kshop.ru/106401.ht
155 c. - ISBN 978-5-321-02527-7. - TekeT: 3neKTpOHHBIE, ml

3. Jlexunu o (uisnke. Kpantosas u anepHas (misuka [DnekTpOHHbIR pecype] / A. | 2016 | http:/fe.lib.visuru/b
®. Tameny, H. C. Ilpokowesa; BnanuMupekuii rocyZapcTBEHHbIH YHUBEPCHUTET itstream/123456789
nmeHu Anexcanapa Upuropsesuya 0 Hukonas [puropreruya CTonetosbix (Bal'V). f4747/1/01522.pdf
- ONeKTPOHHbIE TekcroBbie JaHHble (1 daiin: 1,43 M6). - Bragumup:

Bnanumupckuil rocynapcTBeHHBIR YHHBEpCHTET HMeHH Anekcannpa [puropbepiva
u Huxonas Ipuropbesuua Cronerossix (Bal'Y), 2016. - 87 ¢.: wi., Tabn. - 3arnasue
C THTYNZ 3KpaHa. - JNEKTPOHHAs BepCHs NeuaTHo myGnukaunn. - Bubauorp.: c. 85.
- ISBN 978-5-9984-0654-6.

4. Capuia MUIL Keantowas Quamna: yuebuoe nocobue / Cuapwitn MUIL. - | 2016 hitps:/fwww.ipiboo
HosocuBupex: HoBocnOMpekuii rocynapcTeenHbI  TEXHHYECKUH YHHBEPCHTET, kshop.ru/91369.ht
2016.- 131 ¢. - ISBN 978-5-7782-2896-2. - TeKCT: aNEKTPOHHBI}. mi

6.2. Ilepnopnyeckme H3NAHUA

1) XKypuan «KpanToBas djeKTPOHHKA». ApPXUB HOMEPOB. Pexmm  jocTyma:
http://www.mathnet.ru/qe/archive.
2) Hayuno-Texunueckuii YKy pHAI «PoTOHUKAY. Pexcrm JoCTyIIa:

http://www.photonics.su.

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCIIATLIMHLI

Hst peanuzanuy JamHoN JMCIHIUIHEEL NMEIOTCS CIELHaNbHEIE TIOMEIEH s T IPOBEICHs
3aHATHH. JIEKUHOHHEBIC ayIMTOPHH OCHAIICHBI MOCKOM (Ui MeNa MM MapKepa), SKpaHoM s
TIPOEKIIMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM,

Aynuropus [N npoBefeHMS 1a0OPATOPHBIX 3aHSTHH OCHAIIEHB YCTAHOBKAMH  JUIs
BRIMONHEHU naboparopubix pabor: 1 «Ompenenenne nocrosuuoii Credana-Bonpumanay;2
«Msyuenne suemmero dorooddexran; 3 «Dpdexr Komnronan; 4 «Onpenenenre pesoHaHCHOTO
NOTeHIKANA BO3OYKICHHS aroma MeTogoM Dpanka — I'epu; 5 «CHeKTp H3yYeHHs aTOMapHOTO
BOJOponay; 6 «M3ydyeHne TeMIepaTypHOH 3aBHCHMOCTH CONPOTUBIEHMS HONYIPOBOTHUKOBY, 7
«M3yueHue BONBT-aMIEPHEIX — XapaKTePHCTHK TEPMOUYYBCTBUTENBHBIX  CONPOTHBICHUIY, 8
«M3yyeHue BOMBTAMIIEPHEIX XapaKTEPUCTHK (oToconpoTuieHus»; 9 «Msyuenme cpoiicTs
SJIEKTPOHHO-IBIPOUHOTO Nepexoaay; 10 «Mayyenne cuerunka ["etirepa — Mioanepay.

Ipaxtuyeckne/nabopaTopHele paGoTH NPOBOAATCS B YueOubIX Nabopatopusx 430-3, 431-3.
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PaGouy1o nporpamMmy cocTaBmil cTapLIuii IpenojaBaTess K

. ©ulIM C.B. Xupnosa 4. ;

Peuenzent
I'enepansreiit qupexkrop OO0 «BnagHuTex»

"/ __AB-Ocumos

[Tporpamma pacemoTpeHa u onoOpeHa Ha 3acefaHuu Kahenpsl YHINKH U IPUKTATHON MATeMATHKH
[Iporokon Ne 1 ot 30.08.2022 rona

W. o. 3aBeayromero kadeapoi \ /(/7 C.M. Abpaxun
(®HO, noanuct) A

Pao4as mporpaMma paccMOTpeHa | 0106pena 1a 3aceIalii yIehuo-MeTOMHICCKOH KOMUCCHI
Hanpasnenus 2/.03.05 Uunoearuka

Mpotokon Ne _ 7 ot _ 5/ abuppe.  204rona

[Ipencenarens koMHcCHU Eg,?rulﬂ, S Lepfe oL %/W é ,g i f«—/v ~
A ¥ (CDII/IO, MO/MHCH) // /



