A0k

MunncTepeTBo HayKH H Bbicmero o6pazosanus Poccuiickoii ®enepanun
DenepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTEbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUL
«BraguMHupcKuii rocyJjapcTBeHHbIN YHHBEPCHTET
HMeHH AjiexcaHapa I'puropresnda u Hukouas I'puropsesruda CTo/1eTOBBIX»

(BaT'Y)

HHCTHTYT MAIMHHOCTPOCHHA U ABTOMOOHMIIEHOTO TpaHCIIopTa

YTBEP}KI[AIO

Hupex Q’p HHsrﬂ'py'ra

M\M

PABOYAS ITPOI'PAMMA JIMCITUITJIMHBI
«ODU3UKA»

HaIlpapJeHHUE NOATr0TOBKH / cenHaNbLHOCTh

15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE o0ecneueHue
MAITHHOCTPOMTENBHEIX [IPDOH3BOICTB

HANPaBJeHHOCTH (Ipo¢uIb) MOATOTOBKH

KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe obecrneueHne
MAallIHHOCTPOHUTEJIBHBIX IMTPOKU3BOJCTB

r. Biiagumup

2021



1. HEJHA OCBOEHHA JUCHATLINHBI
Llenpro ocBoeHHs AucHMINTMHE! «DH3HKay sBIAeTCs obecrnedeHHe GymyINEro CrelHaj McTa

HayuHo# ¢usmueckoif 6asolf, Ha KOTOpOM B BBICHICH TEXHHYECKOH INKONE CTPOMTCA

o0lIeHHXEHEpHAsd H  ClHelManbHas IOATOTOBKA. [loclnemoBaTeNbHOC HM3y4yeHHe  (PH3HKH

BhIpaOaThIBAET CICIHPHICCKUI METO I MBIIUICHNUS, QH3HYIECKYIO HHTYHITHIO, KOTOPEIE OKA3LIBAIOTCS

BECEMa IUIONOTBOPHEIMH M B JPYrux Haykax. CHenuanucTsl, NMONyIWBIOHE IOTHPOKOE (PHIHKO-

MaTeMaTH4eckoe oOpasoBaHHe, MOIYT CaMOCTOSATENBHO OCBAHBATL HOBHIE TEXHHYECKHE

HANpaBjIeHus, YCIemHO paboTaTh B HEX, JETKO NEPEXONUTH OT pellleHHs ONHHX 331ad K APYTHM,

HCKaTh HECTAHJAPTHBIC M HETPaAHIMOHHBIE NYTH, YTO OCOOEHHO BaxHO I IpodecCHOHAIBHOM

MOOHJIPHOCTH CIIEITHATHCTOB B YCJIOBHIX YCKOPEHHOTQ PA3BHTHS TEXHHKH.

3agaun:

e TeOpeTHYECKas IOJrOTOBKA B 0OmacTH GH3MKH, MO3BOIIOMAs OyIyIMEM WHXXKEHepam
OPHEHTHPOBATLCS B IOTOKE Hay4yHOH M TexHWdeckoif mH(opManum ¥ obecrredusaromas HM
BO3MOMHOCTE HCIIOIB30BaHHA HOBEIX (QH3HYECKHX IPHHIMUIIOB B TEX 00ONACTAK, B KOTOPHIX OHH
CIELHATH3HPYIOTCS;

e (QOpMHPOBaHHE HAyYHOTO MBIIUIEHHS, B WYacTHOCTH [PABHILHOFO IIOHHMaHWs [PaHHI]
NPHMEHMMOCTH Pa3/MYHBIX (QU3NYECKHX NOHATHUH, 3aKOHOB, TEOpHH H yMEHHSI OLECHHBATL
CTENEHL [JOCTOBEPHOCTH PE3YJBhTaTOB, IIOJNYYSHHBIX C IIOMOIIBIO 3KCIEPUMEHTANBHEIX HIIH
MAaTEMaTHYECKHX METOJOB HCCIEIOBAHMS;

® BbEIPabOTKa NPHEMOB M HABEIKOB pellleHHi KOHKPETHBIX 3ajay U3 pasHbix oluacreil (us3uky,
NOMOTAFOIIHX CTYLSHTaM B JaNbHEHINEM peIlaTh HH)KCHEPHEBIE 3a[ayl.

¢ O03HaKOMIIEHHE CTYACGHTOB C COBPEMEHHOH Hay4HOH anmmaparypoii M BrIpaboTKa Yy HHX
HAYaJIBHLIX HABLIKOB IPOBENECHUS 3KCHEPUMEHTANBHBIX HAyYHBIX HCCIEHOBAHHH pPa3IAYHBIX
(HU3AYECKHX SABNEHHI U OLIEHKH IOrPeINHOCTeH H3MEPEHHIA.

2. MECTO JUCIIHUIIJIHHBI B CTPYKTYPE OIIOII
HucnunmiHa «Du3nka» OTHOCHTCA K obszaTensueM JucnurmmaaMm Onoxa Bl JHCHUMIIHHED
{Monynu) yuebHOTO TIIaHA.

3. INTAHUPYEMBIE PE3YJAbTATHI OBYYEHHWSA 110 JUCITHILINHE
IInanupyeMble pe3yneTaTel OOY4YeHMS IO JIMCUMIUIHHE, COOTHECEHHBIE C IUIAHWPYEMBIMH
pesyneTatamMu ocsoeHus OIIOII (koMneTeHnEAME B HHAMKATOpaMH JOCTHKEHHS KOMIICTCHITH )

dopsupyempe TnauupyeMsle pe3yasTaTs 06YuCHHA N0 JHCUHILIHHEE, B COOTBETCTBHH C HaumeHOBaHHE OLEHOUHOTC
KOMITETEHUMY HHIHKATOPOM JOCTHEHUT KOMNETEHIIHN cpeacTea
(koa, conepianne MHAMKATOP ROCTHMEHHA KOMMETCHUMH | PesynsTarte! of6ydenss no AHCLHINHHE
KOMRETEHIINH) (KOA, COREPHANNE HHIANKATOPA)
OTIK-5. Cnocofen OITK-5.1. 3HaeT OCHOBHEIE 3naeT: OTuéTEI 10
HCIOMNB30BATh OCHOBHEIE | 3aKOHOMEPHOCTH HATOTOBJIGHHA ®  OCHOBHEIC 3AKOHBI H IIOHSTHS naBopatopHeM paboram.
3AKOHOMEPHOCTH, MAIIHHOCTPOHTENLHEIX H3NEAHHA, QHIUKY;
NeliCTBYIOIIHE B OITK-5.2. YMeeT onpeaeiaTs *  UHCTPYMEHTAILHLIE CPEACTBA KoHTponsHBE BONPOCH K
FIPOLECCE HATOTOBICHHS IOPSLOK BBITIOJHECHHA DHIMKH, naGopaTopHsM paboTaM.
MalMHOCTPOHTENBHEIX 3arOTOEBHTENEHEIX PaboT npy VMeer:
wanenui Tpeﬁ}’eMOFO pa.’ipaﬁo’rke TEXHOAOTHYCCKHX ™ TIPHMETIATE q]}w“qeclcne AAKOHEL KOHT{\OHLHHf‘n BOMPOCH! K
Ka4ecTsa, 3aaaHHore NIPpOLECCOB ITPOH3BOACTRA JUIS PEHISHHA NPAKTHUECKHX pEﬁTPlHT‘-KOHTp(sz H
KOJTHYECTBA NPH 3arOTOBOK. 3anav; APOMERYTOYHOM
HAWMEHBLINX 3aTPaTax Ol1K-3.3, Brazneer HaBhlkaMH ¢ IIPOBOIKTH IKCHEPHMEHTS 110 ATTECTALMH.
OGUIECTREHHOTC TYIA. ofiecriedeus TOUHOCTH 3AMAHHBIM METOLHKAM C
HM3TOTOBNCHNA ATalc oBpaboTkoli H aHANK3OM HX
MaIUHHOCTPOUTENBHEIX Pe3y/ETATOB,
IIPOK3BOJCTB. Buaaneer:
¢  cnocoGHOCTEIO HCITONE30BATS
COEpPEMEHHEIS
#H( OpMAIHOHHEIC TEXHOJIOTHY,
TEXHHKY, IPHKAATHEIE
MPOTPaMMHBIE CPECTBA IIpH




PEINCHHH 3amaT
npodeccHoHankHo R
JEATEIbHOCTH;

¢ OCHOBHBIMH IpHEMaMH
o6paboTku H npeAcTasneHHs
IKCTIEPHMEHTANBHEIX JAHHBIX,

4. OBBEM U CTPYKTYPA MUCITUIIJINHBI
TpyNOEMKOCTE JUCITHILTHHBI COCTABIACT 4 3a4eTHEIX eUHKULY, 144 yaca.
TemaTHIecKHi nJIan
dhopMa 06yHeHHS — OTHAA

Kosraxrsas paGoTa o0yvarompxces QopME! TEKYLIErD
o C NeIaror{ecKuM paﬁO'i'HHKOM § KOHTpONR
E o © E ycAeBaemocTH, dopMa
o 22 =
e HaHMeHOBAHKE TEM H/HIH DAYICNOB/TEM 5 g = g . Z = | g g g £ § “p%m::cm
= 2]
n/n AHCLMRNHHE] 3 = g g g i‘g g g g g 8 (110 comecTpaN)
g = g & o] B = E o g
= = ol B
1 Kpanrosas npHpoaa W3myMeHHA 2 1-4 8 - i2 - 10
2 OneMeHTEl KBAHTOBOH MeXaHWkH H | 2 | 5-12 | 16 - 8 - 10 | peliTHHr-KOHTPOJE
aToMHOH dH3HKH Nel
3 OneMeHTs! (PH3IHKKH TBEPIOrO TENa 2 |13-16| 8 - 12 - 10 | peHTHHT-KOHTPONE
Ne2
4 DIEeMEHThI Uk Anpa  u | 2 (17-18( 4 - 4 - 6 PEHTHHT-KOHTPONb
JJIEMEHTaPHEIX YACTHL Ne3
Bceero 3a 2 ceMectp: - - 36 - 36 - 36 | ax3ameH (36 u})
Hanmyue B pucumnanae KIVKP - - - - - - - -
HMroro no aucuuruinze - - 36 - 36 - 36 | sxzameH (36 1)

Copepanue JeKIHOHHBIX 3aHATHI 110 AUCHHIUIMHE

Paznen 1. KeanToBas npupoaa n3aydeHns

Tema 1. TernsnoBoe u3myueHue.

CognepxanHne TeMsl: PaBHOBecHOE H3nydeHHe. AGCOMIOTHO yepHOe Teno. 3akoH Kupxroda.
3akon Creana-bonsiMana. 3akor Bura. Pacnpencnesme 3SHEPIHH B CIEKTPe W3NYYEHUS
abcomotHo gepHoro Tena. @opmyina Panes - Ixunca. «Yiasrpaduonerosas karacrpoday. ['amoTesa
Ilnarka 0 KBaHTOBOM Xapakrepe u3rydenna. Popmyna [Tnanxka.

Tema 2. KBaHTOBas NpHpoa CBETA.

Copepxanne Temel: Bremuwi#i dorozddexr. OcHopHBIE 3aKoHBl (oToddhexra. QOTOHEL
OHeprus, UMIYNeC, Macca (oToHa. YpaBHeHue DitHmTeiina ams doroaddexra. Onerret Jlebenera.
Hasnenne crera. D dexT KoMnrona.

Paspea 2. JneMeRTHI KBAHTOBOM MEXAHMKH ¥ ATOMHOM (I3HKH

Tema 1. Crpoenne atoma. Teopus Bopa.

Conepxanne TeMel: OnelT Pesepdopia mo paccesHHIO o — YacTHI BEIIECTBOM. SlmepHas
MoJenk aroma Pesepdopza. Jluneiiuarsii cnektp aTroMa Bogopoia. Teoprs BOmOPOAOIOA06HOrO
aroma bopa. Onrir ©panka u ['epra.

Tema 2. DnemeHTH! KBRHTOBOH MeXaHHKH.

Conepxanne TeMmsl: I unoresa ne Bpoiing, SkclepIMeHTANEHOE MOATBEPKACHHE BOMHOBEIX
CBOMCTB MHKpouacThll. [ paHHIBEI IPHMEHHMOCTH KJIacCHYecKodM MexaHukH. COOTHOIIEHHE
HeonpenenennocTell Ieifsenfepra. Bomwopas GyHKIHA M ee cTaTHCTHYECKHH cMbicn, Oblee
ypasuenue [Lpenuarepa. Ypasnenue Illpenunrepa Iif crallHOHapHBEIX cocTosuui, Perenwne
ypaBHenus [lpeannrepa 114 9acTHUEI B «NOTEHIMATBHOM aMen. [TpoxoxNenne YacTHIB CKBO3b
OTEHUHANBHEI 6apbep. TyHHenpHEIH 2¢dext. JIuHeHHbIH rapMOHHYECKHI OCIMILIATOP.

Tema 3. CoBpeMeHHEBIE IPEICTABIICHASL O CTPOSHHH aTOMOB.




Conepxanme Temel: YpasHenue [llpemmurepa anst BogopomomomoOHoro aroma, ['nasHoe,
opOMTaNBEHOE ¥ MArHMTHOE KBAIHTOBBHe dHona. CHeKTp aroMa Bojopoa. IIpasuno ot6opa.
OpbHTanbHb MOMEHT HMITYJIECA AeKTpoHa. OpOHTANEHEL MarHHTHELIT MOMEHT 31MeKTpora. OnBIT
[Hrepna u T'epnaxa. CnuH anexTpoHa. CIxHOBOE KBaHTOBOS uHCNIO. COOCTBEHHEIR MArHUTHBIH
MOMEHT 3NIEKTpoHa. MarHHTHOe CIIHHOBOE KBaHTOBoe umcno. Ilpummun ITaymu. Pacnpenmenenue
3JIEKTPOHOB B aToMe 110 cocrosHusaM. [lepuoauyeckas cucrema anemeHTos Meneneesa.

Tema 4. OcHOBBI QU3MKH Ja3€POB.

Copmepxanme Tembl: [lormomeHue, CIIOHTaHHO® H HHAYIHPOBAHHOE H3NydeHNE CBETA.
Kosppunuerntr SitHmTetina. ONTHYECKUE KBAHTOBBIE T€HEPATOPEL

Paspen 3. DnemeHTHI (PH3IHKH TBEpPAOTO TEIA

Tema 1. Teopus TENNOEMKOCTH M 3EKTPORPOBOAHOCTH TBEPALIX TE.

Copepxanue TeMer: [IpuAimn TOXKIECTBEHEOCTH YacTHL. bo3oHH u depMuonsl. IloHaTHE O
KBAaHTOBEIX  CTAaTHCTHKaX  boze-OiHmreiitna u  Oepmu-Zupaxa. Krnaccudgeckas Teopus
tennoemkocTh. 3akoH Jiononra u I1tu. KBanToBas Teopus TemnoemkocT JitHmTelna. KranTtogas
TeopHs TennoeMkocTH Jebas. Gononel. Pacnpenenenne 3MeKTPOHOB IPOBOAEMOCTH B METAIIE TIO
SHEPrHAM. JJIEKTPOHHEII ra3. JHeprud Pepmu. YpoeeHs Oepmu. CBepXIPOBONHMOCTE.

Tema 2. 3oHHAS TEOpUs TBEP/BIX Tell.

Comepixanye TeMBL: DHepreTHYeckHe 30HBI B KpHUCTALIAX., MeTayuibl, NONYIPOBOAHHKH H
IuoneKTpHKH. CoOCTBeHHas NPOBOJMMOCTE HOJYIPOBOZHHKOB. IIpHMecHas IPOBOIMMOCTE
TONYNPOBOAHUAKOB. KOHTaKT JBYX IONYNPOBONHHKOB pPa3lHYHBIX THNOB (pP-n — HEPEXOX).
HonynpoBoaHuKoBEIE AMOZEL. JleficTBHE cBeTa Ha OIYIPOBOJAHUKY.

Paszpges 4. JnemenaTH! GH3UKHA A1pAa H 3JIEMEHTAPHBIX YACTHI(

Tema 1 AToMHOE S1p0. DNEMEHTapHEIC YACTHIIEL.

Conepxanne TeMbl: CocTaB g1pa: IpPOTOHH ¥ HelMTpoHE. OCHOBHEIE XapaKTEPHCTHKH
HYKIOHOB U anep. Msoronel, Mopenu spep. [ousitne o syrepusix cuiax. Jledext Mace B 3HEprus
cBA3M B sape. CpenHss SHeprast HYKJIOHOB M €€ 3dBHCHMOCTb OT MACCOBOIO YHOIA.
HeycToluuBOCT: TSKENBIX SAEP [0 OTHOMEHWIO K HEKOTOPHIM THIaM pacnana. Knaccmduxanus
SNIEMEHTApHHIX YacTHy. B3auMonpespamieHus 3IEMEHTAPHBIX 4acTUll. PanuoakTHBHOCTE. SInepHble
peaKLHy.

Copaepxanne 1aG0paTOPHLIX 3AHATHI N0 JIACHHILIHHE

Pazgea 1. KsanToBas NpHpoaa H3JIyYeHHS

Tema 1. Tennosoe u3nydeHHE.

Copepxanne nabopaTopHBIX 3aHATHiH: mabopaTopHas pabora 1 «Onpenenenne nocToAHHON
Credana - bonempvanay.

Tema 2. KsanToBasd IpHpoOJIA CRETA.

Comepxanue naGoparopHeix 3aHaTuil: sjabopatopHas pabora 2 «M3yueHHe BHEINHETO
dboroaddexTa U BaKkyyMHBIX $OTOINEMEHTORY; TabopaTopHas pabora 3 «ODddekt Kommroray.

Pazgen 2. JneMeHTHI KBAHTOBOM MeXAHMKI W ATOMHOMH (i

Tema 1. Crpoenne atoma. Teopus Bopa.

Coneprxanue nabopaTOpHBIX 3aHATHH: 1aboparopHas padota 4 «OnpeneneHne pe3oHaHCHOTO
noTeHIHana Bo30yxneHus atoMa MerouoM Opanka — Fepuan; sraboparopaas pabora 5 «Cuexrp
H3TYy4YeHU aTOMapHOTO BOAOPOIAY.

Pazngen 3. DaeMeHTHI QHIHKH TBEPAOr0 TEJIA

Tema 2. 3oHHas Teopus TBEpABIX TEL.

Comepxanue 1abopaTOpHBIX 3aHATHH: nabopaTopHas paborta 6 «V3ydeHue TemmepaTypHOif
3aBHCHMOCTH COIIPOTHBIICHUS IOJYIPOBOUHUKOBY; JlaboparopHas palora 7 «Msydenue BoJbT-
aMIIEPHBIX XapaKTCPHCTHK TEpMOYYBCTBHTENBHBIX CONPOTHBIEHHI»; nabopartopras pabora &
«MzydeHue BONBTAMIIEPHEIX XapaKTEPHCTHK (HOTOCONPOTHBICHUs»; nabopaTopHas pabora 9
«3yuenue cBOHCTB 3NEKTPOHHO-ABIPOYHOTO IIEPEXOAAY.

Paznen 4. JnemenTHI H3AKH AAPA H 3JIeMeHTAPHBIX YACTHI]

Tema 1 AToMHOE s1Ipo. DNIeMEHTaPHBIE YaCTHIEL.



Conepxanne mabopaTopHaIx 3aHaTHH: TabopaTopHas pabota 10 «syuenue cuerunka Ieiirepa
— Mromepay.

5. OIEHOYHBIE CPEACTBA JJIA TEKYHIETI'O KOHTPOJISL YCIIEBAEMOCTH,
INMPOMEXYTOYHOU ATTECTAITMU ITO UTOTAM OCBOEHHS JUCIUILTHHbY
U YYEBHO-METOJJUYECKOE OBECIIEYEHHUE CAMOCTOSTEIBHOMI PABOTHI
CTYAEHTOB

5.1, Texymuii KOHTPOJb YCHEBAEMOCTH
IIpnmepHbiil nepeyeHb BONPOCOB K PeHTHHT-KOHTpOJII0 Nel

1) Temneparypa abcomrorHo geproro Tena T = 6000 K. Ecnu TemMneparypy Tena yMeHBIIATE B
2 pasa, TO YHEPreTHYECKas CBETUMOCTE A0COIIOTHO YEPHOTO TEIA
1) yMmenpIuTCS B 4 pasa; 2) yeeauuurces B 16 pas; 3) yeenuuutes B 2 pasa; 4) yMeHbIIHTeA B 16 pas.

2) Ecam mimHA BOJIHEIL, COOTBETCTRYIOINAS MaKCEMyMY H3NyUeHHd YMeHbHIHIAach B 4 pasa, TO
TeMIieparypa adcOMOTHO YEPHOTO Teia
1) yBenuumiach B 2 pasa; 2) yMEHLIIMIIACE B 4 pasa; 3) yBemuuunacs B 4 pasza; 4) yMEHbIIMIACE B 2
pasa.

3) Ecnu 3agepHeHHYIO IIIACTHEKY, Ha KOTOPYIO NajaeT CBET, 3aMEHUTh Ha 3ePKANBHYIO TOH Ke
IUIOLA/H, TO CBETOBOE AABNEHUE
1) ocranercs HEM3MEHHBIM, 2) YMEHBIINTCS B 2 pa3a; 3) yBeIHUHTC B 2 pasa.

4} DneKkTpoH B aTOMe NEPEeXOIUT 3 BO30YKIEHHOTO COCTOSHWS C DHEPrHeH £) B OCHOBHOE
cocTosiHHE ¢ 3Hepruel K. [Ipu aToM uenyckaeres ¢poToH. Macca HenymeHHOro GoToHa paBHa

E-E, E,—E, E ~E, E,~E, E +E,

2 2

H ¢ ;2 ¢ 503 ko4 ko5

5) YacroTa majaroiero Ha (OTOIIEeMEHT H3NYYSHHs YMEHBIIASTCs BIBOE. BO CKOMBKO pas
HY>KHO M3MEHHTEH 33jIEPXKUBAIOLICE HANPAXKEHHe, eclid paboToil BRIXOAA 3MEKTPOHA H3 MaTepHana
(boTozIeMERTa MOXKHO peHebpeyp?

1) yBenu4uTE B 2 pasa; 2) YMEHBIIATE B 2 pasa; 3) YBeIUIUTh B V2 pas; 4) yMEHBIIHTE B V2 pas;
5)ocTaBHTE He3 H3MEHeHHH,

6) Ilpu 3aMeHe OJHOTrO METamIa APYTHM JJIMHA BOJHBI, COOTBETCTBYIONIAS KPacHOH rpaHHIe
potosdpdexra, ymensimaercs. Pafora BrIXOHa NIt BTOPOro METaJUIA 110 CpaBHEHHIO ¢ paboToit
BBIXOJIa JJIS [IEPBOTO
1) yrenuuunace; 2) yMEHBUIRIACE; 3) HE H3MEHHIIACE.

7y Onpirel CTONETOBA N0 KCCIENOBAHAIO B3aUMOLCHCTBHSA H3MYUCHUS C METAIIIAMMU:

1) mo3BoNHNM OIpefeNuTsh pasMephl fApa; 2) NMOATBEPIWIH KBAHTOBYIO IPHPOAY H3TYYEHHST; 3)
NOATBEPHUIH 1IIHYHE BOJIIOBLIX CBOHCTB ¥ DNIEKTPOHOR; 4) MIOATBEPAHIH THIIOTE3Y O JHCKPSTHOM
CIIEKTPE PHEPTHHU 3NIEKTPOHOB B aTOMaXx.

8) B addexte Komnrora poron
1) BHIOHBAaET DJIEKTPOH C ITOBEPXHOCTH BeIECTBA, 2) HepeiaeT SJICKTPOHY 4acTh JHEPTHH IIPH
YIPYToM CTOIKHOBEHHH; 3) EPeAacT MIEKTPOHY YacTh S3HEPIUHM IPH HEYIPYTOM CTOJNKHOBEHUH.

9) Onerrer @parka u ['epiia 0o HcCIeNOBaHUIO SNEKTPHUEECKOT0 pa3paia B apax pTyTH:

1) mo3BoAMNE oONpeNeNuTh pasMEpHl AIpa; 2) MOATBEPAHIH KBAaHTOBYIO TPHPOAY HU3NYUYEHHS; 3)
NOATBEPAMIIA HAJHYHE BOMHOBEIX CBOMCTB Y SIIEKTPOHOB; 4) MOATBEPHAMIIM THIIOTE3Y O HFHCKPETHOM
CIIEKTpE DHEPTHH DJIEKTPOHOB B ATOMAX.

10) Hapucylite crauuoHapHble OpOMTBEI aToMa BOJOPOAA COracHO MoAend Bopa. YciaoBHO
H300pasHTe IIEPEXOAB! MNEKTPOHA C ONHOH CTALMOHAPHOM OPOUTEI Ha JIPYTYIO, COIPOBOKIAIONIHECS
H3JIyYeHUEM KBaHTa 3Hepruf. B ynsTpaduoneToBoil obmacTi cleKTpa 5TH IEpeXOibl JAIOT CEPHIO
JlafiMana, B BHIOUMON — cepuro banbMepa, B HHOpaxpacHoif — cepuro Ilamena.Kakoif mepexon
COOTBETCTBYET HauOOMBINEH YacTOTE KBAHTA B BUAMMOH obacTH criekTpa?



IIpumepHbIil nepeveHb BONPOCOB K PeHTHHI-KOHTPOII0 Ne2
1) CrapuonapHbiM ypapHeHHeM LpendHrepa st 2JIEKTPOHA B BOJOPOONIOIOCHOM aTOMe
SBJISIETCS YpaBHEHHE

2 2
d W+2_mE\|} 0 \' \p+221 E+ Lz =0
1 d*x K> : 2) h dneg ¥
2.2
2 2m|  mMOGX ~
v W+h2 E 2 v=0 g q;+-%-n-1~E\u 0
3) ;4) n*
2) Ecmu ¢ — byHKuMA MMeST BH[, yKa’aHHBIM Ha PHCYHKE, TO BEPOATHOCTb OGHApPY)KHTH
—<x<—
5MEKTPOH HA yacTKe © 2 papma
\_]] A
L 2L
0 3 3

WY 4)/

3) B xakoM ciryyae SHEepPreTHIeCKHH cneKTp 3neKTp0Ha CILIOLIHO#H?

1) 57EKTPOH B IOTEHIMAIBHOM sive mumprrolt 107 M; 2) snextpon B aToMe; 3) 3MeKTPOH B MoJeKye
Bomopona; 4) cBOOOIHBIH SNEKTPOH.

4) MakcuMabpHOe 3HaYEHHe NPOSKIIH MOMEHTa HMITylhca JIEKTpOHa, Haxopsiierocd B f-
COCTOSIHHH, Ha HAIIPABICHHE BHEIIHEr O MArHHTHOTO 0TS paBHO
N, 220;3)30; 44k,

5) CkoJIBKQ PA3NMUYHEIX COCTOAHUN MOXKET HMETh 3JIEKTPOH C IMIABHBIM KBAHTOBHIM YMCIOM N
=47
1) 15; 2) 48; 3) 32; 4) 54.

6) OupeaennTs aToM, ¥ KOTOPOro B OCHOBHOM COCTOSHMH 3armoaHeHs! K, L, M —cnox u 8 N —
CJIOC PacHON0oKeHb! 7 SIIEKTPOHOB.

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

7) Cpena HazbIBaeTCS aKTHBHOM, €CIIH OHA
1) HONHOCTEIO TIOTMNOMIAET MaJAIoIee HA Hee M3IyUeHHE; 2) NOJHOCTRIO PacceHBaeT Iafalolnee Ha
HEE HUIYYSHHE; 3) YCHIIMBAET NMajjalonee Ha Hee H3JIyUYCHHE.

8) Cucrema HakayKH Jrazepa MO3BOJSIET
1) cosmaTe MHBEPCHYIO HACCICHHOCTh B aKTMBHOM cpefie; 2) BEISBATh BEIHYXKICHHOE H3JIyUEHHE
¢dboToHOB; 3) 0OecneYnTh BEICOKYIO KOTEPEHTHOCTS JIA3EPHOI'0 H3NYUeHH.

9) PaccMoTpHM [Ba KBAHTOBBIX COCTOSHHA, B KOTOPHIX HaXONHTCS CHCTEMa aTOMOB, C
sHepruaMH E; u F,, mpudeM E,>E;. Cucrema OyIeT HaXOAWTBCS B COCTOSHHH C WHBEPCHOH
HACEJIEHHOCTBIO, €CJIH YHCIIO aTOMOB N ¢ dHepreelt £, Oynmer
1) paBHO uHCITy aTroMOB N, ¢ 3Heprueil Fy; 2) MeHslue, ueM No; 3) Ooneine, ueM N,.

10) Ilpunun Ilaynu cnpasennus
1) Mg BceX TOXKAECTBEHHBIX WYAcTHI[ KBAHTOBOMEXAHMYECKOH CHCTEMBI; 2) I CHCTEMBI
TOWIECTBEHHBIX O030HOB; 3) IS CHCTEMBI TOXAECTBEHHEIX (PepPMHEOHOB.



IlpaMepHBIit NepedeHb BONPOCOB K PelTHHT-KOHTPOJI0 Ne3
1) JIns HyKJIOHOB BEPHBIMHU ABIFIOTCA CICAYIOMHME YTBEPKASHUL

1) nporor obnanaeT 3apanoM, paBHBIM e+; 2) cniuH HeHTpoHa MEHBIIE CIIHHA NPOTOHE; 3) MACCHI
HYK/IOHOB NPaKTHYECKH OJHHAKOBEL.

2) HeM MeHplHe 3Heprus CBA3H 1pa, TEM
1} Gonslie y Hero medekt Macc; 2) MEHBIIYIO paboTy HYXKHO COBEPIIHTE, YTOOB! Pa3ACIHTh 3TO AP0
Ha OTAENBHBIE HYK/IOHEI; 3) OoNbloe SHEPIHH BRIIEIHTCS IIPH pacliajie 3TOr0 AXpa Ha OTAENLHEIE
HYKNIOHBI; 4) MEHBIIE €ro 9HEpPrHA IOKOS; 5) MeHbIIe 3SHEprMH BBIACIHTCA B PEaKIHH
TEPMOAASPHOr0 CHHTE3a 3TOTO AApa ¢ APYTHMH SApaMH.

3) Ilpu a-pacnage
1) 3apsan smpa HEe U3MEHHUTCS, Macca gOpa yMeHblIaeTesd Ha 4 a.e.M.; 2) 3apaa a1pa yMeHBIAeTC Ha
2e, Macca fnpa yMeHbHIaeTcs Ha 4 a.eM.; 3) 3apan aapa yMeHBHIAaeTCA Ha 2e¢, Macca sjpa He
MeHsAeTed; 4) 3apan AApa yMeHsIIaeTes Ha 4e, Macca Apa yMEHBILIAETCA Ha 2 4.6.M.

4) Kakas no7s pamuoaxTHBHEIX aTOMOB OCTAHETCS HE paclaBIuciicd Yyepe3 HHTEPBANl BpeMeHH,
paBHBIH BYM IepHOJaM Hoflypacnana?
1) 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.

5) Cxonbko 0- U - pacnamoB JODKHO IPOH30HTH, 9TOOB HeCTaOMIBHEIH H30TOI aMEpHIIHS
241Am 5 209Bi
95 [IPEBPATHIICA B CTAOMIBHEIN H30TON BUCMYyTa 8377 2
D8audp;2)%auilB;3)6ausdp4)7au3p.

14 5 4 e)

6) Slapo azora 7 saxpatuno O -uactumy 2 H MCIIYCTHIIO IPOTOH. fapo kakoro

sneMeHTa 00pa3oBanoce?
17 17 16 16 17
9’2393 9 8957,
0 1 2 g 10

7) Appo Gepumnas 4 e’ noraoTHB geditpon |, mpespamaercs B supo Gopa S5 T . Kakas
9aCTHIA IIPH 3TOM BEIOpachBacTCa?
1)p;2)n; 3) @; 4) € ; 5) ucmyckaercs 7 -kpanT.
U —»e +V,+V
8) Peaxuus ¢ # He MOXXET HITH H3-32 HAPYIICHUA 3aKOHA COXPaHCHUS
1) ciMHOBOrO MOMEHTa HMITYIIbCA; 2) ISIITOHHOTO 3aps/ia; 3) SIeKTPUIECKOro 3apaya.
9. 3ax0HOM COXpaHEHMsI SNEKTPHUECKOTO 3aps/ia 3alpellleHa peakiius

T—>e +vV, +v 7] R v, tn—o>pt+u
l)ﬂ e #;2)n+pm>e +Ve;3)n+ve~—>p+e . 4)Yn pTH
10) M3 npuBeeHHBIX CXEM B3aUMOIIPEBPAINCHUH YaCTUIl aHHATHISIUMYA COOTBETCTBYET
0 - - + -
7 —>7+y;2)p—+n+e +Ve;3)K°~—>7c'*+7r .p€ te >yty

5.2, TIpomMexxkyTOYHAH ATTECTANMA JI0 UTOTAM OCBOSHUS JNUCIHIUIMHEL — 3K3AMEH.
IIpumepHEBIii nepeyeHs BONPOCOB

1) Tennoroe u3ayueHue. PaBHoBecHOE H3NyueHHe. XapaKTEPHCTHKH TEIIOBOIO U3MYUEeHH.

2) Ab6comoTHO gepHOe Teno. 3akoH Kupxroda. 3akon Credana-bonsumMana 1 3akon Buna.

3) PacnpenencHue SHEpTHM B CHEKTpe abcomoTHO uepHOro Tena. Popmyna Panes-IDxuHca.
VYnprpaduoneTopad katacTpoda.

4) Ksantorag runotesa u ¢hopmyna Ilnanka

5) Bremnwuit poroanexrpudeckuit addexr u ero 3akoHer, QOTOHEL

6) Ipdext KoMnToHa K €ro TEOpHS.

7) Mopens atroma Pesepdopaa. [loctynater bopa. ATom Bogopona.

8) Tumoreza ne bpoling. OkcnepuMeHTAIBHOE IIOATBEPXKACHAE BOJHOBBIX CBOMCTB
MMKPOYACTHIL.

9) CoorHoImeRHE HeOIpeaeTeHHOCTEH.



10) BonxoBas ¢yHKIHS, €€ CBOMCTBA H CTATHCTHYSCKHI CMBIC]I.

11) Hecrammonapuoe ypapaeHue llpenunrepa.

12) Craumonapsoe ypasHeHue lllpeaunrepa.

13) YacTHua B MOTEHIMATIEHOH AMeE.

14) IlpoxoxmeHue 9acTUIIB] Yepe3 IOTeHIHANBHEIH Oapeep.

15) KBaHTOBEIl rapMOHHYECKUI OCLHIUIATOP.

16) Vpapuenune lllpenpnrepa Iy BIEKTpoHa B aToMeé Bojopona. I'nmaBHoe, opburancHoe H
MATrHHTHOE KBAHTOBBIE YHCIIA.

17) KBaHTOBaHHE SHEPrHH JIEKTPOHA B aroMe Bojopona. CrnekTp atoMma Bojopofa. IIpasuio
otbopa.

18) OpOuTanbHbIl 1 MATHUTHEIH MOMEHT 2JIEKTPOHA,

19) CobOcTBeHHEIH MeXaHHYECKHH MOMEHT MMIyJisca oneKTpoHa (cmHH). CHHHOBGIHM
MarHHTHEIH MoMelT onekTpoma. CIHHOBOE H MAarHMTHOE CIMHOBOE KBAHTOBEIE uHcna. ONHIT
Olrepra u 'epnaxa.

20) Ipuumun 3anpeta Iaymu. [lepronugeckas cucrema 31IeMeHTOB MeHaeneesa.

21) Tlornomenne, CIIOHTAHHOS U HHAYDHpoBaHHOe H3nydeHne. Koadduuments DitninTeiina.

22) Jlazepel IlpuHnun nefcTBHS Ha3€pOB.

23) Knaccuueckas TeOpHA TeIUIOeMKOCTH, 3akoH JlronoHra u [Ty,

24) KpaHTOBas TEOPHS TEINIOEMKOCTH JHHIITeHHA.

25) Teopus Ternoemxoctu Jlebas. @OHOHEL

26) Boszousr u depmuonnl. IToHATHE 0 KBAHTOBBIX craTHcTHKax bosze-Oinmreiina u depmu-
Hupaxka.

27) DHepreTHYECKHE 30HEI B KpHCTaILIaX.,

28) Pacnpejneniennie SNEKTPOHOB IO dHepreTHUSCKHMM 30HaM. Kiaccubuxanus TRepapx Tell Ha
METaJUIBI, IOIYIPOBOJHIKA H JHINEKTPHKH.

29) CobcTReHHAA M IpHMECHAs IPOBOAUMOCTH IOAYIPOBOSHHKOE.

30) 3nexTponpoBOAHOCTE TBEPABIX Tel TeMmepaTypHas 3aBHCHMOCTE 3JIEKTPOIPOBOAHOCTH
METAJUIOB M IIOJYIPOBOXHHKOB. Y POBEHE PEpMH.

31) P-n nepexopn. IlonynpoBoJHHKOBBIE THOEL.

32) XapaxTeprcTHKH aTOMHOTO snpa. Mozenu atomHOro aapa. Macca ¥ 3Heprus CBA3H A8pa.

33) 3axoHb! paIOaKTHBHOIO pacnafa. Ansta-, 6eTa- 1 raMMa-~-H3Iy4EHHE.

34) Sinepupie peakiyH W 3aKOHEI coXpaHeHms. Peaxnus nenenus sgep. LlenHas peakuus
JICTICHUS.

35) Peaknwus crHTE32 aTOMHEBIX Saep. [IpobieMa ynpaBiaeMBIX TEPMOAAEPHBIX PEaKLIHH.

36) Bregpl B3auMoeiicTBYM 1 KilacCHbUKanus 2JIEMEHTAPHBIX YacTHII.

37) Metoapl peruCTpaMy 3IEMEHTAPHEIX JacTull. KocMrdeckHe Iydu.

38) Yactuugs! 1 antawactauel. HelrpuHo, KBapku.

5.3. CamocronrensHan pafora obyqdaronierocs

CamocrogaTensHas padoTa cTyAeHTOB no auciuiuinHe «DH3HKa» BKIOYAECT B Ce0s CIELYIOIHe
BHJIBI JIEATENBHOCTH:

1) AyauropHas camocTosTenbHad paboTa CTyZeHTa IO IUCHMIUIMHE BBIIOJHACTCA HA
nabopaTOPHBIX 3aHATHAX TIPH BHIONHEHWH 33124,

2) BreaymuropHas caMocToATenbHas paboTa BHIIONHAETCS CTYREHTOM IIpH YIIyOJICHHOM
H3YYeHHH NUCITHIUIMHEI 110 TeMe IIpoHAeHHOH JNeKUMH, IIpH NOATOTOBKE K JabopaTopHsiM padoTaMm.,
OcHoBHOH (opmoit camocToaTeTbHON pabOTBL CTYAEHTA ABIAETCA M3YUEHHE KOHCIEKTa JSKLHH,
PEKOMEHIOBEHHOMH JIUTEPATY L.

CamocTosTenbHas paboTa 3aBepluaet 3alaud BeeX APYTHX BHAOB y4eOHOIO HPOIECCa U MOXKET
OCYLIECTRIATECA HA JIEKIIHAX, CEMHHApax, NabopaTopHBIX 3aHATHAX, KOHCYNbTaluax. Kak dopma
opraHu3aluH yueOHOTO Ipollecca CaMOCTOATENbHas paboTa CTYZAEHTOB IpeACTaBIAeT CoOOM
IeTICHANPABICHHYIO CHCTEMATHYECKYIO NEATENPHOCTE 10 NPUOGPETEHHIO 3HAHHH, OCYIECTRILIEMYIO
BHE ayIHTOPHH.



KOHTpONE BBIIOJHEHHS CaMOCTOATENHHOH paboTHl OCYIIECTBISAESTCH B XOMAE€ BHITOJNHEHHS H
3alATEl JlaloparopHex paloT M0 JWCLUINHHE, NPH BEIIONHEHUH NpaKTHYECKUX 3aNaHuil, Ha
IK3aMEHE.

Bonpoce! ans camocTosiTe/IbHOi patoThI CTYAEeHTOB

1) Kakoe p3ayyeHHe HA3pIBACTCA TEIUIOBBIM, U €M OHO OTJIHYACTCA OT JAPYILHX (IepeHHCIIHTE
KaKHX) BHIOB U3JIy4eHHA?

2) [MHailiTe onpenencHHs OCHOBHBIX XapaKTepHCTHK TeluloBoro u3nydeHHd. Kakoe teno
HazbIBaeTCqd aBCONMIOTHO YepHBIM?

3) Cdopmynupyiite 2axoH Kupxroda.

4) Kakoff BHA HMeeT pachnpeleleHHE OSHEPTHH B CIeKTpe abCOMIOTHO dYepHOro Tena?
Hapucyitre xpuBsble paclpeielieHHss B 3aBUCHUMOCTH OT JUIEHBI (MJIM YacTOTHI) BOJHEI I JIBYX
temneparyp (To>Th).

5) Coopmynupyiite 3axons! Credana — BonsliMana U cMellleHRs Buna.

6) 3anumute dhopmyny Panes - Jhxkunca 1 noscHuTe cyTh "ynbrpadmonerosoi karacrpodsr'.

7) 3amummmre Gopmyny [InaHka 1 MosCHUTE CYTh €r0 KBAaHTOBOH I'HIIOTE3BL.

8) Kakoe u3 Ten, uepHOe WM HEYEPHOE, MMEET BBILIE TEMIIEPATYPY, €CIH HX SPKOCTH
OIMHAKOBEI?

9) B yeM COCTOHT SBJICHHE, HaszpiBaeMoe PoToaddhexToM.

10) Chopmynmupyiite 3akoHsl ¢otodddekra. B weM 3T 3aKk0oHBI  NPOTHBOpEYAT
TPECTABICHASIM KJIaccHyeckolt Gusmxu?

11) Kax xauecTBEHHO, ClleLys BOJIHOBOH KapTUHE U3TyIeHHs, OOBACHHTE QoToaddexT?

12) OOmsacuute 3akoHH GoToadderta, Hexoas u3 GopMysl JHHWTEHHA.

13) Uto Takoe KpacHas rpanmua Goroaddekra. HeMm ompenmensercs HHCIOBOE 3HAYCHHE
rpaHu9HOl 9acTOTHI? UTO BIHAET Ha NOJI0XKEHHE KpacHOH rpanunbl hotoaddexta?

14) Urto Takoe GOTOINEMEHT H KAKOBA €TI0 BOJIBTAMIIEpHAA XapaKTepUCTHKA?

15) Tlouemy OE1Ma OTBeprHyTa MOZETE aToMa Tomncona?

16) B u&m nipoTuBopeuns npennoxkenHoi Pesepdoprom nnaneTapHoi MonenH atomMa?

17) B wem cymmocrs Teopuu aroma, npemnoxenHo#f bBopom? Cdopmymupylite mocTyiaaTsl
Bopa. Kaxosrl HeocraTkn Teopun bopa?

18) Cnekrpsl aroM0OB. CHEKTPAIBHEIE CEPUH aTOMa BOAOPOA.

19} Kakue THIBI coygapeH#Hd BO3MOXKHBI MEXIY 3NEKTPOHAMH, YCKOPAEMBIMHE 3MEKTPHYECKHM
II0/IEM, ¥ ATOMAMH?

20) B uém zaxmrouaetca onslT Ppanka U ['eplia, B Kakue OCHOBHEIC BEIBOABI MOXHO CHIENATE HA
OCHOBaHHY OIBITA?

21) Kaxme KRaHTOBEIC YHC/Ia ONMMUCHIBAIOT COCTOSHME MUKPOYACTHIIEI?

22) Uewm ompefenseTcs 3NeKTPOHHOE COCTOSHHE H30MHPOBAHHOTO aToMa?

23) OGpacHuTe npoLece 00pasoBaHus JHEPTETHYECKHX 30H B TBEPIOM TEIe.

24) OT yero 3aBHCAT HIHPHHA pa3pelIeHHOH 30HBI U YHCIIO YPOBHEH B Heit?

25) Kaxora 30HHAS CTPYKTYpa HPOBOJHHKA, HONYIIPOBOAHHKA K H30JITOpA?

26) OOmacHETE MexaHH3M COOCTBEHHOH U IPHMECHOH IPOBOINMOCTH IIOTYIIPOROJHHKOB.

27) Kaxop ¢u3rdecKuii CMBICH IIOHATHS YpoBHST Qepmu?

28) UeM o0OBACHACTCH pas3jIHuHMe TEMIIEpAaTypHOH 3aBUCHMOCTH 53JEKTPOIPOBOAHOCTH Y
METAIUIOB U MONYIPOROTHUKOB?

29) O6wmacHUTE 3aRUCHMOCTE TONOXEHHA ypoBHS @epMH H KOHICHTPAUHMH CROOOIHEIX
HOCHTEJIEH 3apsaa B IOJYIIPOBOJHUKAX OT TEMIICPATYDEL

30) Obmpacuute hurHUEcKHe IPOIIECCH], IPOUCXOIAIINHE TIPH 00Pa3OBAHHH P-N TIEPEXOMA.

31) Hapucyiite sHepreTuyeckne 30HE B 00JIacTH p-n mepexoja ¥ 0OBICHUTE, B YEM COCTOHT
JeficTBHE BHEITHETO DJICKTPHUIECKOTO [TOJIA Ha P-N IEPEXOL.

32) Yro wHasplRaeTcd pagwoakTHBRHOCThIO? Kakmwe 1mporecchl OTHOCATCS K WUHCIY
PaJ(MOAKTHBHEBIX ?

33) Ha yeM OCHOBaH IPHHIMN PErHCTPAIIHA H H3MEPECHHS PagHOaKTHBHOTO H3nyueHHa? Kakue
puGOpEl NPHMEHSIOTCA U1 3TUX LeNek?



34) O6wstcHUTE yCTPOHCTBO M MPUHIMII AciicTBus cueryuka ["efirepa.

35) OnuumuTe OPOHECCH], IPOXCXOAMINHE B Ta30Pa3piIHbIX CUSTUHKAX.

36) Ilepeunciure dU3HYECKHE POIIECCH, IPOHCXOLSINME IIPH B3aUMOICHCTBEY J-H3Ny4eHus C
BELIECTBOM.

37) B ueM 3aKIr04aroTCs NPOILECCH] YIIPYTOr'o pacCEesHHs DIEKTPOHOB SApaMH, 3TeKTPOHOB Ha
IEKTPOHAX?

38) Uem oOyCHOBIEHEI [OTEpH DHEPTHH YACTHIEI NPH NPOXOXKACHMH 4epe3 IIOTIOLIAIONIYIO
cpeny?

39) Yro IpOMCXOAMT IPH MIPOXOKACHHH JIEKTPOHA Uepe3 MOTIOTHTENE?

40) KaxoBbl 0cOOEHHOCTH NPOXOXICHHA Yepe3 [OIJIOTHTENs MOHOYHEPTETHIECKIX [B-4acTHIl |
B-H3Iy4eHHs, HIMEIOEr0 HENPEPEIBHEIA 2HEPTreTHUECKHIl CHEeKTp?

Ponn oueHouHeX MaTtepuanoB (POM) minm  npoBeJeHHs — aTTECTAllHH  YPOBILT

c(hOPMHPOBAHHOCTH KOMIETeHIHH oO0y4alomuxcsd IO IHCIHUIIHHE OQOPMISETCS OTHACIBHEIM
NOKYMEHTOM.

6. YHEBHO-METOJHYECKOE 1 HHPOPMAIIMOHHOE OBECIIEYEHHUE

THCHUATLINHBI
6.1. KnuuroobecneueHHOCTD
KHHUTQOOBECIIEYEH-
Ton HOCTb
Haumerobanie JINTERATY LI ABTOP, HA3BaHHE, BHA H3AaHHA, H3JaTCNECTRO M3AHMA Hanuune »
SNEKTPOHHOM KaTanore
3BC
OcHoOBHag THTEPATYpa
1. Maprudcen JLK. Keanroras ¢usuka: yyebHoe mocobue / Mapruncor JI. K., | 2021 https://www.iprboo
Cumupros E.B.. - Mocka: MockoBckHH TocyZapcTBEHHBIH — TeXHHUECKMH kshop.r/115606.ht
yHMBepcHTeT WMeHH H.D. baymana, 2021. - 528 c. - [SBN 978-5-7038-5562-1. - ml

TexcT: 3NeKTPOHHBIH.
2. Mponoe W.E. Krantoeas {uznka, OcHesHbie 3aK0HBL yueOHOe nocobue / Hponos | 2021 https://www.iprboo

H.E.. - Mocksa; Jlaboparopus sHanui, 2021. - 259 c. - [SBN 978-5-93208-517-2. - kshop.ru/105767.ht
TeKCT: 3NEKTPOHHBI mi

3. Tonppus JLJI. Keantosas duzuka. BeogHeit kype: yzeOHoe nmocobue / JI. J1, 2019 hitps://znanium.co
Conbpun, I'. H. HoBuxoga. - 3-¢ u3a. - Joaronpynustii: Hagarensckuit lom m/catalog/product/
«MuTennext», 2019. - 480 c. - ISBN 978-5-91559-268-0. - Tekct: 3neKTPOHHLIH. 1117881

4, Mapwakos A.H. Kpantosas huskka A5 MHXeHEpOB: yieGHOe mocobue / 2019 | https://www.iprboo
[Tapmaxor A.H.. - Capartes: Bysosckoe ofbpasosanne, 2019, - 404 c. - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TekeT: 9NEKTPOHHEIH. ml

JlononHUTEIRHAS THTEPATYa
i. Koctina T.K. Beegenne B kBauToBYIO (H3HKy: ydeOHoe mocobme / Koctnna T.K., | 2018 https:/fwww.iprboo

ymwn B.C., Bannsnuepa H.B.. - ExarepurOypr: HamarenscTeo Ypanscroro kshop.r/106350.ht
yHuBeperTera, 2018, - 252 ¢. - ISBN 978-5-7996-2357-9. - TekcT: 5/eKTpOHHLIH. ml

2. Bonxor A.I". Kype dusuxu. Keantoras ¢pusuxa: yaebHoe nocobue / Boakos AT, | 2017 | hitps://www.iprboo
ITorsHep A.A.. - Exatepurdypr: Ypanscknit denepansumil yruBepcuret, 2017. - kshop.ru/106401.ht
155 ¢. - ISBN 978-5-321-02527-7. - TexrcT: DICKTPOHIBIH, ml

3. Jekuuu no duzuke. Ksantoad U anepHad usuka [OnextponHsf pecype] / A. | 2016 | http://e.lib.visuruw/b
@, Tankuy, H. C. [lpokomena; BnamuMHPCKHH TOCYIAPCTBECHHBIH YHHBEPCHTET itstrearn/123456789
umeHu Anexkcanapa I'puropsesrda u Huxonas IpuropeeBuda Cronerossix (Bal'Y). /4747/1/01522.pdf
- DNeKTPOHHHIE TeKcTORKe Janpele (1 dalim 1,43 MO). - BaagaMup;

BriagpMupckail rocyaapersestbiii YHIBEpeHTeT HMEHH AnekcaHupa [puropeepisia
1 Huxonaa [puropeesuya Croneroseix (Bul'Y), 2016. - 87 c.: un., Ta6n. - 3arnasue
¢ THTYJIA 3KpaHa. - DNeKTPOHHAS BepcHa revarTHoll nybnukaumy. - bubnuorp.: ¢. 85,
- ISBN 978-5-9984-0654-6.

4, Capuna M.II. KpantoBas ¢m3uka: ydueGmoe mocobue / Capuma M.IL. -| 2016 | https://www.iprboo
Horocubnpck: HoeocnOupckuif rocymapcTBEHHBIH TEXHHYECKHH YHMBEpPCHTET, kshop.ru/91369.ht
2016.- 131 c. - ISBN 978-5-7782-2896-2. - TeKcT: 31eKTPOHHBIH. ml




6.2. Ilepuoauyeckne u3aanusi

1) XKypnan «KBaHTOBasg »5neKTpoHHMKa». ApXHB HOMepoB. Pexum  gocTyma:
http://www.mathnet.ru/qe/archive.
2) Hayuno-texanueckuit XKypHA «DOoTOHHKAY, Pexum JOCTyIa:

http://www.photonics.su.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

JUis peayM3aliiy JaHHOH AMCIMILIIMHBI UMEIOTCS CHENHANLHEIE OMEINEHHS IS IPOBEICHHS
3aHATHH. JIEKIHMOHHBIE ayIUTOPHHM OCHAIIEHBI JOCKOH (I Mena WM Mapkepa), SKpaHOM IS
IIPOEKI[HOHHBIX CUCTEM, IPOEKTOPOM H HOYTOYKOM.

AyIuTOpHH i1 TpOBeICHHs JabOpaTOpPHBIX 3aHATHH OCHALIEHBI YCTAHOBKAMH ISl
BBIMIOJTHEHHs JlabopatopHbIX pabor: 1 «Ompenenenne mnocrosuHOM Credana-bonsumanan;2
«M3yuenue BHemHero ortoaddekrar; 3 «Oddexr Komnrona»; 4 «OmnpeneneHue pe3oHAHCHOTO
noreHnrana Bo3OyxueHus atoma MetonoM @panka — I'epn; 5 «CrexTp H3JIydeHHS aTOMapHOTO
Bojloposay; 6 «M3yyeHue TeMnepaTypHOH 3aBUCHMOCTH COIPOTHBIICHHS IOJIYIPOBOTHHKOBY, 7
«/3y4eHHE BOJIBT-aMIIEPHBIX  XApaKTEPUCTHK TEPMOYYBCTBHTENBHBIX CONPOTHBICHHE»; 8
«M3y4eHHe BOJBTAMIIEPHBIX XapaKTepHUCTHK (oTocompoTuBieHus»; 9 «UsyueHue cBoiicTB
3NEKTPOHHO-IBIpo4HOro nepexonar; 10 «M3yuenue cuetunka ['efirepa — Miomnepan.

[TpakTHueckue/nabopaTopHble paboTH! IPOBOAITCS B yueOHBIX naboparoprax 430-3, 431-3.
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Pabouyro nporpamMmy coctaBuil cTapuiuii npenonasateib kad. ®ulIM C.B. XXupHoBa [

PenenzenT

['enepanbhsiii nupexrop OO0 «BnagldaTex» A.B. Ocunos
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IIporpamMma paccMOTpeHa B 006peHa HA3: eﬁm Kadeapbl GU3HKH U NPHKIAJTHOH MaTeMaTHKH

ITporoxon Ne 1 ot 30.08.2021 rona%w

3aBenyromui kaheapoit / C.M. Apakenaun
(@HO, noarnucs)

Pabouas nporpamma paccMmoTpeHa u ofobpeHa Ha 3aceJaHUH Y4eOHO-METOIHYECKOH KOMHCCHH
HanpasiaeHHs 15.03.05 KoHcTpyKkTOpcko-TeXHONIOTHYECKOE 00ecTiedeHHe MallHHOCTPORTEIBHBIX
LIPOUBBOJCTE

ITporoxon Ne 1 ot 31.08.2021 rona /
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