MunucrepeTso nayku u Beicmero odpasosanus Poceniickoii Degepannn
DenepanbHOE rocyaapeTBenHoe GI0KETHOE 00Pa30BaTEIbHOE yUpexKJAeHUE
BBICIIEr0 00pa3zoBaHus
«Baagumupekuii rocyaperBenusiii ynusepenrer
umenu Asercanapa I'puropsesuya n Hukoaas I'puropsesnua CTosieroBuixy

(Barvy)

MIIC'I'II'[')"T OMOJIOTHH H YKOJOTHH

YTBEPHTIA
F ~;!\, o | \ﬁ‘ ;.]l F")‘ i,

TVT

3/

o]/

PABOYASI ITIPOI'PAMMA JUCUHMITJIUHBI

«PUIHUKA»

HAIIpaBJCHHE ITIOATOTOBKH / CIICHHAJILHOCTE

06.03.01 Buoaorus

Hanpasaennocrs (npouiin) moaroToBKi

Oomasn ouonorius

r. Baaansmup

2021



1. HEJIM OCBOEHUSI JUCIHUITIIMHBI

Hensvmu  ocsoenns aucumnannel  «Du3ukay  ABiseTcss oGecleueHie Oynyuiero
CHCLHAINCTA HAY4HOH (u3nueckoii 06a3oil, Ha KOTOPOH B BbICUICH TEXHHYCCKON IKOJE
CTPOHTCs OOIIEHHKCHEPHAS U CHEUMAILHAS T10Ar0TOBKA. [10CIeI0BATEIbHOE H3y4YeHHe (PU3HKH
BbIpadaThiBaeT crenupuYecKuii  METO1 MBIIUICHHS, (hU3HUECKYIO HMHTYHMIMIO. KOTOpbIE
OKa3bIBAIOTCS BECbMA [UIOJIOTBOPHBIMH M B JIpYyruX HaykaxX. CrermaaucTol. [OJTy4HBIIIHE
IIHPOKOe (PU3MKO-MaTeMaTHUYeCKoe 00pasoBaHie, MOI'YT CaMOCTOSATENLHO OCBAaMBaTh HOBbIE
TEXHHHCCKUE HAMPABICHHS, YCHEHO paboTarh B HUX, JIETKO MEPEXOHTh OT PEIIeHHs OHIX
3a/ad K ApyruM, HCKaTh HECTaHapTHbIC W HETPATHUMOHHBIE 1YTH, YTO OCOOEHHO BASKHO UL
NPO(ECCHOHATLHONH MOGHIBHOCTH CHEUHATHCTOB B YCIOBHSX YCKOPECHHOTO pa3BUTHS TEXHUKH.

3anaum:

® TCOpETHHECKas NMOArOTOBKA B 00MacTH (u3uKH, NO3BOISIOMAs Gy/1yIHM HHIKEHEpaM
OPUCHTHPOBATBCSL B MMOTOKE HAYYHOH M TeXHHUeCKOil MHPOPMAIMH M 0OeCHeunBaomas um
BO3MOKHOCTB HCII0JIB30BAHMSL HOBBIX (DM3HUCCKHUX HNPHHIMIIOB B TEX 001acTAX. B KOTOPBIX OHH
CIICHHATH3HPYIOTCS

* (opmmupoBanue HAYYHOrO MBILLICHHS, B YaCTHOCTH IIPABHIILHOIO TTOHUMaHHS FPaHHIl
UPHMCHHUMOCTH PasTHYHBIX (M3MYECKUX MOHSATHIH, 3aKOHOB. TEOpUil K YMEHHS OLICHUBATH
CICNCHb JIOCTOBEPHOCTH PE3YJILTATOB, NOJYYEHHBIX C MOMOIIBIO HKCHEPUMEHTAIbHBIX HIIH
MaTeMaTH4YeCKHX METOJI0B UCCIIE/IOBAHUS

® BHIPadOTKA NPUEMOB M HABBIKOB PELICHUH KOHKPETHBIX 3a1au H3 pasHbIx obnacreii
(pM3HKH, TOMOTAIOLINX CTY/ICHTAM B JalibHelilem peLIATh HHIKEHEPHBIE 3a/1a4H.

¢ O3HAKOMIICHHE CTYICHTOB C COBPEMCHHOI Hay4HOIi annapaTypoii i BeIpaGOTKa y HUX
HATAILHBIX HABLIKOB MPOBE/ICHUS SKCIEPUMEHTAIBHBIX HAYUYHbIX HCCIEAOBAHMIT PasITHUHBIX
(husnuecKuUX ABICHUIT H OLEHKH OrPEUTHOCTE H3MEPEHUI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctmnmina «Du3HKay OTHOCHTCS K 00513aTENBHOI YaCTH POrPaMMEL

3. INIAHUPYEMBIE PE3YJLTATBI OBYUEHUSI 1O JUCHHUITITUHE

[lnanupyemple pesynbraTsl 00ydeHus M0 AHCUHILIHHE, COOTHECCHHDIC ¢ [UIAHHPYEMBIMH
pesybratamu ocoernst OTTOIT (koMIeTeHIMSIME 1 HHANKATOPAMH 10CTHKEHHS KOMIICTCHIIHIT)

DopMmupyemble [Tnanupyembie pesysbratsl 00yueHns Mo aHcUUINHE, HaumenosaHue
KOMNETEeHLHH B COOTBETCTBHH C HHAHKATOPOM JOCTHAEHHA KOMIETEHLLNH OUSHOYHOTO
(Ko conepskanie MHankatop nocruskenms Pesynbrare 00yueHns cpeicTra
KOMIICTGHIIHII) KOMMNETEHLUHH no IHCLHITHHE
(KOJ, conepkanue HHANKATOpa)

VK-1. CrocoGen | VK-1.1. 3uaer npunuumnst|3naer KOPPEKTHLIE TOCTa- | TECTHI,
OCYLUECTBIIATE MOHCK, | cGopa, 0160pa M 0606IIE- | HOBKH KIIACCHUECKHX 3a/1a4. |3K3aMeH
KPHTHHUCCKHIL - QHAMS |y o 1 o pvaniinm YMeer onpenensith obuiue

U cHHTE3 HH(pOpMa-
K-1.2. ¥meer coornocur MBI,  3aKOHOME >TH,
WM., TPHMEHSTH C- YK-1.2. ¥meer cootHocuts | hopmbl 3AKOHOMEPHOC

CTeMHBIH Moxxos jyist | PA3SHOPOIHbIE  SIBIEHHS M |MOHSTh NOCTABACHHYIO 3a-
= -
PeleHHs [0CTaBIeH- | CHCTEMAaTH3UPOBaTh HX B|Jady, IPaMOTHO  [10JB30-

HBIX 3a/1a4 pamMKax H30PaHHBIX BHJIOB |BATHCS S3BIKOM IIPEIMETHOMN
npodeccuoHanbHOH  jiesi- |oGacTy
TEJIBLHOCTH Brageer kyabTypoi Mbli-

VK-1.3. Bnaneer HaBblka-|jleHus, cnocoGHOCTBIO K
IMH  Hay4yHOIo [OHCKa M [00061IeH IO, aHaiu3y, BOC-
MPaKTHYECKOH  padoThl ¢ |IpUSTHIO WHPOPMALIMH, [10-
HHQOPMAMOHHBIMH HC-|CTAHOBKE I1€JIM H BBIOOPY
TOYHHKAMH: METOJIaMH | IIyTel e€ 1oCcTHIKeHUSI

HPHHATHS PELICHHUIA
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OIIK-6. Crniocoben
HCIOJIBL30BATE B TIPO-
(deccHoHaIbHOM  j1es-
TEJILHOCTH OCHOBHBIE
3aKOHBl (DU3MKH, XH-
MHH, HAYK 0 3emie H
Ouonmoruu,  npume-
HATE METOAbl Marte-
MaTH4YecKoro aHaIH-
3a M MOJEIINPOBAHMUS,
TCOPETUUYECKUX "
HKCIEPUMEHTATLHBIX
HCCIENOBAHMI, NpH-
obperath HOBbIE Ma-
TEMATHYCCKHE "
€CTECTBEHHOHAY YHBIC
SHAHWSL, HCITOIIL3 YA
COBpeMeHHBIE 00pa-
30BaTEJIbHBICE W HH-
GopmannoHHBIE TEX-
HOJIOTHH

OI1K-6.1. 3naer ocHOBHbIE \
KOHILENUHH H METO/bl, CO-
BPEMEHHbIE — HaNpapJieHus
MaTeMaTHKH, (U3HMKH, XH-
MHUH H HayK 0 3emiie, aKTy-
ajibHble TpodIeMbl OHOJIO0-
I'MYECKHX HAyK H MepCriekK-
THBBI  MEKIUCIUILIHHAD-
HBIX HCC/IeT0BaHHH
OIIK-6.2. ¥YMeer HCHOIb-
30BaTh HaBbIKH JlabopaTop-
HOH padoThl U METO/bl XH-
MHH, (PU3UKH, MatemaTuye-
CKOr0  MOJCJHPOBAHUS U
MareMaTHUYeCKOH CTaTH-
CTHKH B [PO(ECCHOHANb-
HOH JeSITeIbLHOCTH
OIIK-6.3. Bnaneer wmero-
JTaMH CTATUCTHYECKOIO
OLICHUBAHMS W TIPOBEPKH
FHII0TE3, [IPOTrHO3HPOBAHHS
MEPCIEKTUB H COIMAIbHBIX
NOCJICACTBHIT  CBOEii  11po-
(peccHOHAIBLHON  JIesITelb-
HOCTH

3HaeT (U3HUECKHE OCHOBLI,
OCHOBHbIE 3aKOHBI W [OHS-
THSL (PU3UKH

VYmeer wu3mepsats (usnue-
CKME BEIMYUHBI, HCIOJb30-
BAThH MHCTPYMCHTaIbHBIE
cpeactsa  (uszuku, obpabda-
TBIBATH PE3YILTATHI H3MEpe-
HHUH, CTPOUTHL rpaduku, ca-
MOCTOSITEJILHO YBHJICTh
CIIEJICTBUS copmytpo-
BaHHOI'O pe3yibTaTa, Jejiarh
BbLIBOIEI

Brajieer ocHoBHLIMH 1pHE-
MaMH  00paboTKH M 1pej-
CTaBJICHHS HKCIIEPUMEH-
TAIbHBIX JIAHHBIX.

]

TECTEL,
IK3aMCH

4. OBBEM U CTPYKTYPA JINCHMTLITHAHBI
Tpynoémkocts qucuunimMubl cocrapiser 4 3auéTHele exuHnnbl, 144 yaca
Temarnuecknii mian
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IL ONEKTPUYECTBO UMATHETU3M 2] [8[4[ 8] [4 |
1 I9nexrputzcc1<oe [oJie B BaKyyme 7 9 ‘ 4 i ' 1 PeiiTunr-
| . | ‘ KoHTposb Nel |
}g DIIEKTPHYECKOE T10J1€ B BELIECTBE | | 8 [2 ‘ 2 | | 1] |
3 MaruutHOe nosie - | 9 |2 ‘ 4 1 :
4 DaexTpoMarHuTHas HHIAYKIHS | 10 | 2|2 [ ol |
IV. OIITUKA e FAENS PL R T e
11 I'eomerpuyeckas u BOJHOBAs ONTHKA |11 |2 2] 4 | | 2 |
V. OCHOBBI KBAHTOBOW M ATOMHOH | B 4J il 112
OU3UKH i I
1 KsauTosas onrika ' nlal |4 | 7 IPef:I"le*IH]"—

| | |~ KOHTpOJbL No2
2 Ctpoenue aroma 1o Teopun bopa | 43 | 2 | 2| 2
3 Bonuossie cBoiicTBa MHKPOYACTHIL ; 14 | 2 4 l |
4 |VYpasuenue llpeaunrepa : 15 2|2 &
5 |ATom BojOpOIa 16 | 2 | 4 | 2 ;
6 MHOro3/1eKTPOHHbIH aTOM | 17 12 ]2 | 2 '
7 OcHOBBI (GU3HKH ATOMHOTO 571pa ! 18 ' 5 - Peiirunr-
I | ~ = kouTposb No3
Beero 3a 2 cemectp 11-18 (36 |18 | 36 | 27 Dx3amen(27) |
Hanuuue B ucuuiuinne KIT/KP ' L |
Hroro no pucumine - 12 | 136 18] 36 | 127 Dr3amen(27) |

Conepzanne JeKIUHOHHBIX 3aHsTHIT 10 Qu3HKe

Paznen 1. Mexannka

Tema 1. Kunemaruka.

®usnueckue 0CHOBBI Mexanuky. Dusnyeckne monenu. Marepuansuas Touka. [loerynarenbHoe
H Bpauiarensioe apukeHue. Cucrema orcuera. Tpaexropus asukenus. [lyTs W nepemernenue.
Cropocrs. PaBHOMepHOE M HepaBHOMEpHOE JBHIKeHHE. YcKkopenue. TaHreHHHaIbHOE M HOp-
MalIbHOE yCKOpeHHsA. JIBHiKenHe 1o okpy:KHOCTH. CBs3b MEX/1y JHHEHHLIMH H YIJIOBBIMH KH-
HEMATHYECKUMH BEITHUMHAMH.

Tema 2. JIluHaMuKa NOCTYNATEIBHOIO JIBHIKEHUSI,

3akonbl Hetotona. Mnepuuansibie cuctems! orcuera. Macca. Cuna. PaBHozeiicTByromas cil.
loustne cunosoro nons. Buasl B3anmozeiicrsuii. Tlpunimn otnocutensnoctu anues. M-
MyJIbe Te/a. 3aKOH COXPAHCHHs MMITYJIbCAa MEXaHHYECKOH CHCTeMbl. MexaHuueckas dHepris.
Pabora. Mommnocts. Kunernueckast U noteHumansuas sHeprun. KoHcepBaTHBHBIC CHIBL 3aKOH
COXPAHEHUS YHEPIHH.

Tema 3. JIunamuka BpauaTe/ibHOro JABHKEHHUS

Mowment unepinn. Teopema Illteiinepa. Moment cuisl. MoMeHT umnyabca. YpaBHeHHE MO-
MEHTOB (CBA3b MOMEHTA UMITYJILCA ¢ MOMEHTOM CHIIbI). Y paBHEHHE JHMHAMMKH BPaLIaTeIbHOTO
ABHIKEHHS TBEPAOro renma. KnHeTnyeckas sHeprus Bpallaloulerocs: TBEp/Ioro Tea. 3HayeHue u
COJIepKaHHe 3aKOHOB COXPAHECHHSI B MEXAHHKE.,

Tema 4. Mexauuueckue koebaHus

l'apmonmyeckue konebanus u ux Xapaktepucruku. Jluddepennnaisioe ypaBHeHue rapMoHn-
yeckHX Kosebanuit u ero peuenne. Ionstue o rapMoHHUecKkoM ocummsTope. Mexannueckue
rapMOHMYECKHE KOJIeOaH s Ha MPUMEPE NPYKHHHOrO MasTHHKA. CKOPOCTh M yCKOpeHHe rap-
MOHHYecKHX KoseOanuif. Ilonnas sueprusi konebaumii. VpasHeHue CBOGOAHBIX 3aTYXAIOLIHX
konedannii u ero pemenne. Koodduiment u gexpement saryxauus. Y pasHenue BbIHYKICHHBIX
KoJieDanuii U ero penrenne. AMIUTHTYIA 1 (aza NpH BBIHYKICHHBIX MEXaHHUECKUX KONeOaHMsIX.
Mexanuyeckuil pezonanc. Pesonancubie KpuBbIe.
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Paznen Il . OcuoBbl MoJiekvsipHoii dusnkn u TEePMOTHHAMHKH

Tema 1. MonekyasipHO-KHMHETHYECKAs TEOPHs Ta30B

OcHOBHBIE [0JI0KEHUS MOEKYIIIPHO-KHHETHYECKOI TEOPHH BEIecTRa. Miukpo- 1 MakpococTo-
SIHUSI CHCTEMBI. PaBHOBECHBIC M HEPABHOBECHBIE COCTOSIHUSA. [IOHsITHE HeaTbHOro rasa. OmnbT-
HBIC 3aKOHBI HICATILHOTO ra3a. YPaBHEHHE COCTOSHUS HACAIBHOTO ra3a (YpaBHEHHE Knaneitpo-
Ha — Menneneesa). Jlapienue rasa ¢ TOUYKH 3peHHs MOJNEKYISPHO-KHHETHUECKOI teopun. Oc-
HOBHOE YPABHCHHE MOJICKY/IAPHO — KHHETHYECKOIH TeopuH. UYucso crerieHeii cBoO0bI MOIeKy-
bl BHYTpeHHsIs aHeprus ujeaibHoro rasa. 3aKoH paBHOPACIIPee/CHUS HEPIUH 10 CTEHEHIM
cBoOOxbL. 3akoH MakcBesiia o pacrpeenieHui MOJIeKyJT HACAIBHOIO ra3a o CKOPOCTSIM U 9HEp-
THAM TEIJI0BOro ABnKeHns. bapomerpuueckas Gpopmyiia. Pacnpenenenne bonbimvana.

Tema 2. OcHOBBI TEPMOIHHAMUKH

OcHOBHBIE TEPMOAMHAMMYECKHE TOHSTHS: BHYTPEHHSS YHEpris, padorta, Teriora. Termioém-
KkocTh. Ilepsoe Hauano repmosunamukn. [pumenenue [-ro Hauama TepMOIMHAMHUKH K H3011po-
ueccaM. Annabarnyeckuii npounece. Ypasuenue [lyaccona. 3aBHCHMOCTD TEIIOEMKOCTH Hie-
aIBPHOTO rasa oT Buaa nponecca. Gopmy:ia Maiiepa. Bropoe nauano tepmomunamukn. OGpari-
MBIe i HeoOpaTHMble npouecchl. Kpyrosoit npouece (unkn). Ternossie asurartemu. KITJT Terio-
Boro asuraress. [ukin Kapno.

Paszpen 11, DiekTpiuyecTBo 1 MarueTnsm

Tema 1. Dnekrprueckoe 1oJjie B BAKVYMe.

Onexrpuueckuii 3apsia. 3akon Kynowna. [ToHaTHe 31eKTPOCTATHYECKOTO 1101, Hanpsikennocts
nosst. CHIOBbIE THHMH (JIMHUH HATIPSIKEHHOCTH). [IpHHIKD cymeprnosuLim IEKTPOCTATHUECKHX
nonei. [lorok BekTopa nanpsxennoctn. Teopema [Maycca J1s1 3eKTPOCTATHYECKOTO MOJIS B Ba-
xyyme. Iorentman snekrpocratiyeckoro nomst. PaGora cuil 31eKTpocTaTHYeCKOro mojs. [up-
KyJISILHS HATPSUKCHHOCTH JIEKTPOCTATHYECKOIO MOJIs. Y CI0BHE NOTCHIMAILHOCTH IeKTPOCTa-
THYECKOr0 moJist. CBsi3h MEK/Ly MOTEHIMATIOM H HANPSKEHHOCTHIO MEKTPOCTATHYECKOTO OIS
Tema 2. DiekTpHuyeckoe 10J1¢ B BELIECTBE

Onektpuyeckuii annomb. Junonbublii MomenT. TToTeHLMAn U HANPSKEHHOCTH OIS MO,
CBoGoanble u cBA3aHHble 3apsiabl B Beluectse. Tunsl ausaextpukos. Monuas, JIIEKTPOHHAS M
OpueHTanuonHas nossipusannu. Iosspusosannocts (Bextop nosspusaunu). Jlnonekrpiuyeckas
BOCTIPHHMYMBOCTh BelnecTBa. Teopema ['aycca Juis JeKTPHUECKOro 1Ot B JAMANEKTPHKE.
DNeKTpHYECKOe CMellleHne (NeKTPUUeCKas HHAYKIs). [udeKTpHueckas MIPOHHLIAEMOCTD Cpe-
bl [IpoBOAHHKH B d1eKTpHYECKOM nosie. Pacrpesernienye 3apsaoB B IPOBOIHHUKE. DneKTpocTa-
THYECKOE MOJIC NPOBOJAHMKA. DIIKTPOEMKOCTD yeMHEHHOTO npoBo/HiKa. Kongencarop. Jmek-
TPHYECKAs FHEPIUsl CHCTEMbl TOUCHUHBIX 3aPA/I0B. DHEPrHst 3apsKCHHOIO POBOIHUKA, CHCTEMb
NPOBO/IHUKOB H KOHJIEHCATOPA. DHEPrus 3JeKTPOCTATHYECKOTO OIS,

Tema 3. MaruuTsoe mose

MaruntHoe nose B Bakyyme. Maruuthas naayKuns. TIpHHIMD CYNepro3niul MArHUTHBIX 110-
neii. Cuna Jlopenua u cuna Amnepa. 3akon Bro-Casapa-Jlannaca. Ilupkyssins BEKTOpa Mmar-
HUTHOH MHIYKLIHH. 3aKOH T0OJHOTO TOKa (TeopeMa O LHPKY/IALUMH HHIYKIHH MarHHTHOTO T10J1s1)
B Bakyyme. MaruutHoe nosie B emectse. MaruuTHoll MOMeHT atomMa. MUKPO- i MakpOTOKH.
3aKOH IOJIHOTO TOKA (TeopeMa O MUPKYJ/ISLUHHE HANPSKSHHOCTH MAarHUTHOTO N0JIs) B BEIIECCTRE,
Hanpsk€HHOCTH MarHMTHOTO TIOJIS B BElecTBe. MarHuTHAs IPOHHIAEMOCTD cpeapl. Muayknuus
MardHMTHOIO MOJISl B BEUIECTRE,

Tema 4. DnexkrpoMaruuTHas HHAYKIIS

Onerr @apazes. Marantabiii norok. DJIC uuaykumnn. OCHOBHOI 3aKOH YIeKTPOMArHHTHOI HH-
Ayknuu (3akon @apanest). Beisog ocHoBHOTO 3aKoHa WICKTPOMArHUTHOM MH/IYKIIMH U3 3aKOHA
COXPaHCHHsl SHEPIHH, a TAKKE HAa OCHOBE 31EKTpoHHOI Teopun. Ilpasniio Jlenua (3axon Jlenna).
SABnenne camounaykunn. MuaykusrocTs. SIBieHne B3auMHON MHAYKIMH. DHEPIus MarHHTHO-
ro noyst. Tox ememienus. DnekTpomaruutHoe nose. Cuctema ypastenuii Makceseluia.




Pasiea IV. Onruks:

Tema 1. "'eomerpuyeckas 1 BONHOBAs OnTHKA

Ilpononerble n nonepeunsie BosHbl. Bomxosoii gpont. Bonnosoe ypaBHenue. dasopas cKo-
POCTh. DIEKTPOMArHUTHAS NIPHPOAA cBeTa. BoiHOBbIE ypaBHeHHs Ju1s IMEKTPOMArHUTHOTO T10-
5. DHEPrus NeKTPOMArHUTHBIX BOJIH. XapaKTepHCTHKH CBETOBOH BOJHBL ONTHYeCKas JUTHHA
nytd. OnTHyecKas pasHOCTL X0/a. 3aKOHBI FCOMETPHYECKOH ONTHKM. [Ipunnun TI'ioiirenca.
[Mpuxuun cynepnosunuu. Korepenthocts. Untepdepenims Bosm. Judpakuus ceera. Illkana
SNICKTPOMATHUTHBIX BOJIH.

Pasien V. OcHOBBI KBAHTOBOI B aTOMHOIT hH3NKH

Tema 1. KBanrtosas onruxa

TernmoBoe u3nyuenue. XapakTepueTHKH TENI0BOr0 H3TyUeHus. AGCOTIOTHO YepHoe Tel0. 3aKoH
Knpxroga. 3akon Credana—bonbiumana. 3akon Buna. ®opmyia Penesi-JIxnnca, Yabrpaduome-
ToBas Karacrpoda. I'unoresa Ilnanka. ®otosddext. Yparrenue Diinmreiina s (poroaddek-
ta. Dotonsl DPpdext Komnrona.

Tema 2. Crpoenne atoma no reopun bopa

SlBnenus, NOATBEPIKIAIONINE CIOKHOE CcTpoenue aroma. C MEeKTPaIbHbIE 3aKOHOMEPHOCTH H
(popmyna banbmepa. Mojens atroma Tomrcona. Onpit Pesepdopna o paccesnnio a-uactil.
Mogiens atoma Pesepdopia u ee nenoctarkn. Ioctynarst bopa. Atom Bosopoaa. Criexkrp atoma
BOJIOPO/1a.

Tema 3. BosinoBEIE CBOICTBA MUKPOUACTHI

I'mmoresa ne Bpoiins. JIndpakuust peHTreHoBCKUX JTyyeil Ha Kpucramie. Gopmyna Bynsha —
bparra. DkenepumenTanbHoe MOATBEPKAEHHE CYLIECTBOBAHMS BOJH JIe bpoiinst. Oneir JleBuc-
cona u Jixkepmepa. CooTHowIeHHEe HEONPE e/ 1CHHOCTEIT,

Tema 4. Ypasuenne IlIpeunrepa

Bonnosas yHkuus, ee cBOMCTBA M CTATHCTHYECKHI CMBICII. Hecranuonapuoe ypasuenne Illpe-
aunrepa. Crauuonaproe ypasuenue [llpeunrepa. YacTHua B oTeHIHATBHOI SMe. [Ipoxoxme-
HHE YaCTHIBI YCPe3 NOTeHIHabHbIT Gapbep. KBauToBslit rapMonndeckuii ocumstop.

Tewma 5. AToMm Bolopoaa

Ypasuenne Ilpeaunrepa juis s1ekTpona B atoMe Bogopoza. ' asHoe. OpOMTAILHOE M MArHHT-
HOE KBAaHTOBBLIE 4ucna. Kepanrosauue SHEPruM U MOMEHTA HUMITVIIBCa JJICKTPOHA B aToMe BOJ10-
poia. Criekrp atoma Bozopoaa. Ipasusio otGopa.

Tema 6. MHOro21eKTpoHHbIIT aToM

OpOuTanbHbIi MOMEHT MMITYJIbCA M MArHUTHBIH MOMEHT 3/1eKTpoHa. CoOCTBEH DI MeXaHue-
CKHH MOMEHT MMITyJIbca ieKTpona (cruH). CIHHOBBIT MArHUTHBIT MOMEHT anextpona. Cnuxo-
BOC M MAarHUTHOC CIIMHOBOE KBaHTOBBIC uncnd. Onpit Hltepna u I'epnaxa. Tpunuun 3anpera Ia-
yiu. [Tepuoanyeckast cicreMa a51eMeHTOB Menjieneena.

Tema 7. OcnoBsl pusuku aToMHOrO si1pa

XapakTepueTHKH aToMHOTO siztpa. Mojermn sytep. Macca u sHEprisst cBsi3u snpa. SnepHele CHITBI.
CunbHoe sepHOe B3anMoJieiicTBIe. 3aKOHbI PaIMOAKTHBHOIO PACIIAA. Aubpa-, Oeta- u ramma-
H3JIVHCHHE.

Copep:ranne npakTHYCCKHUX 3aHATHIT 110 QI3HKe

Pazaen I. Mexauuka
Tema 1. Kunematuka u AMHAMUKA [IOCTYNATEILHOTO JIBHIKEHHS.
PagHomepHoe H HepaBHOMEpHOE JIBIIKeHHE. Y paBHEHHE ABMKeHHA. JIBHKEHHE 110 OKPY/KHOCTH.
3akons! Herotona. PaBroseiictBytomas cuia. Cuia TSKeCTH W Bec Teia. 3akoH BCEMHPHOI'O Tsi-
roTreHus.
Tema 2. 3aKOHBI COXpaHEHHS B MEXAHHKE.
Mmmyiibe Tena. 3aKoH cOXpaHeHHs UMITYIbCa MEXaHHUECKON cheTeMbl. KHHeTHUCCKaS o TOTeH-
HHaIbHAS SHEPIrUH. 3aKOH COXPAHEHHUS SHEPIHH,
Tema 3. JInnamMuka Bpauate/bHOro JABHKEHHS.
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Mowment unepuun. Teopema Illreiinepa. MomenT chisl. Moment HMITYJIbCd. 3aKOH COXpaHEHHs
MOMEHTA UMITYJIbcd. Y paBHEHHE JHHAMUKH BPAIIATEIbHOTO JIBUKEHHS TBEPJOro Tea.

Pasznen Il . OcHOBLI MOJIERY.ISAPHOIT DH3HKH H TePMOAMHAMUKH

Tema 4. MonekysipHo KHHETHYECKAs TEOpHs. | a30Bble 3aKOHbL

YpaBHeHHE COCTOSHHUS HCATLHOIO rasa (ypaBHEHHE Knaneiipona — Menzeneesa). OcHoBHOE
YPABHCHHE MOJNICKYIAPHO — KHHETHYCCKOH Teopuu. Hucio creneneit cBoboas! Moeky bl BHyT-
peHHsIsA YHEPIUs UACAIBHOrO rasa.

Tema 5. OCHOBBI TEPMOIMHAMMKH

[TepBoe Havano Tepmoxuuamuku. Ilpumenenne I-ro nauana TCPMOAMHAMHKU K H30IPOLECCaM.
Bropoe Havano tepmoannamuku. Tenmossie auraresmn. KITJT Teriosoro asurarels.

Paznen L DuaekrpuuecTBo 1 MATHETHM

Tema 6. DnexTpudeckoe 1ose. 3aKOHbI TOCTOSIHHOTO TOKA

3akon Kynmona. HanmpsskenHocTh M noteHiman DJIEKTPOCTATHYCCKOrO 110151, XapakTepUCTUKH
JICKTPHUYCCKOro TOKA: IIOTHOCTB TOKA, CHIIA TOKA. Pa3HOCTL MOTEHIMAIOB, HANIPSIKEHHE, JIICK-
TpoasuKymas cuita (3J1C). 3akonsr Oma u [Ixoyns-Jlenna.

Pasjen V. Ocnosbl KBaHTOBOI 1 aToMuoii husnkn

Tema 7. Crpoenune atoma 1o reopun bopa

DoToHbI: Macca, UMITYIIBC, SHeprus. TlocTyaaTsl bopa. Atom Bosoposa. Criektp atoma Bosopo-
na. Gopmyna bansmepa.

Tema 8. BoaHosbie cBoicTBA MHKPOUYACTHIL

I'unoresa e Bpoiins. Cootnomenue HeornpeeneHHocTel. YacTuua B moTeHIHaILHOIH IMe.
Tema 9. Crpoenwne atoma

Ypasrenne [lpenunrepa [uist 21eKTpoHa B atome Boopoza. | masHoe., opOHTAIBHOE W MarHuT-
HOC KBaHTOBbIC yucia. OpOMTANBLHBIH MOMEHT UMIIYIbCA M MArHHTHBIH MOMEHT IEKTPOHA.
COouHOBBIH MOMEHT MMITYJIbCA M MArHUTHBIH MOMEHT snexTpona. [punoun INayau. 3actpoiika
MEKTPOHHBIX 000I0YEK.

Coaepranne 1a60paTopHbIX 3aHATHIT M0 PHU3HKe
Pasznen I. Mexannka
JlaBoparopnas paGora Ne 1-0. M3yuetne Teopun morperHocrei.
JlaGoparopnas pabora Ne 1-5. V3yueHue quHaMuku BpaIate sHOTO ABHKEHHS TBEPJOTO TeJa
Jlaboparopuas paGora Ne 1-9. Onpenesenne MOIYIIS CABHIa METAIOB METOOM KPYTHIIbHBIX
KosehaHuii
Pasen 11 . OcHoBb1 MoJIeRYIsIpHOIT PH3HKH H TePMOHHAMHKI
Jlaboparopuast paGora Ne 2-2.  Onpenenensie kodQGHIMEHTA BI3KOCTH JKIIKOCTH H 4HClIA
PeiiHosb/1ca METO10M NA/IAIOIIEr0 B IKHIAKOCTH IIapHKa
Jlaboparopnas paGora Ne 2-7. Onpenernenue nokasarens aauadaTs BO3/yXa
Pasjnedn 111 DaexrpuuecTso u MarneTusm
JIaboparopuas pabora No 3-1. M3yuenue 21eKTpHUECKOro 110151
JIaboparopuast paGora Ne 3-3. MoctoBoii MeTos n3mepenuii
JlaGoparopuas paGora No 3-8. UsyueHue siBieHue 21eKTPOIPOBOHOCTH H ONpeJICNeHHe Y/IeTb-
HOI'O COIIPOTHBJICHHUS MeTasLIa
Pasznea IV. Onruka
JlaGoparopnas pabora Ne 5-3. Onpenenerue UIMHBI CBETOBOI BOTHBI ¢ oMol1bio komen Hero-
TOHA
JlaGoparopnas paGora Ne 5-5. Onpejiesienne UIMHBI CBETOBOI BOIHBI ¢ TIOMOIIBIO Judpakim-
OHHOMN pelIeTKH
Paznen V. OcHoBbl KBaHTOBOIT 1 aTOMBOIT Qu3HKH
Jlaboparopnas paGora No 6-1. Onpejesenue nocTosHHoI Credana-bonsumana
JlaGoparopras pabora No 6-2.  U3syuenue BHemmero dorordpdexra
Jlaboparopuas paGorta No 6-3. Onpejiesenue pe3oHaHCHOTO MOTEHIMAIA BO30YK/IEHHSI aToMa
merojiom @panka-I'epra




5. OUEHOYHBIE CPEACTBA JIJISI TEKYIUETO KOHTPO.ISI YCIHEBAEMOCTH,
IMTPOMEKYTOYHON ATTECTALIMU 11O UTOTAM OCBOEHHSI JAUCHUTTTIMHBI
N YYEBHO-METOAHYECKOE OBECIHEYEHUE CAMOCTOSITEJILHOM PABOTBI

CTYJAEHTOB

5.1. Texkymuii KOHTPO.IbL yCIIEBAEMOCTH
Bonpocs! ais nposeaenust peiiTunr-KonTpois
Peiitunr-xonrpoins Nel
Mexanuka
1. Mexannueckoe nBHKeHHe Kak npocteiimas Gopma ABIKEHUS marepuu. [locrynarensnoe n
BpalaresibHoe aABmkenue. Cucrema orcuera. Pajiyc-sexrop.
2. Gusuyeckne Moaenn. Marepuanbaas Touka. TpaekTopis. [IyTs u nepemeiienue.
3. Ckopocts. PaBHOMepHOE 1 HepaBHOMEPHOE JABHIKEHHE. Yekopenne. TanrenumansHoe u Hop-
MaJIbHOE yCKOPEHHUSI.
4. JlBuxenue no okpy:xHocTH. CBA3b MEKIY THHEHHBIMH 1 YIJIOBBIMH KHHEMATHYECKUMH Be-
JIMYHHAMM,
5. Hepgeiii 3axon HploToHa M OHATHE MHEPIHATIBHON CHCTEMbI OTCUETA, Bropoii 3akon Heio-
TOHA 1 MOHATHE CHJIBL, MACChl H UMITYJIbCA. Y paBHeHHe aBHKeHHs. Tperuii 3akon Heiotona.
6. mnynbe Tena. 3akoH coXpaHeHHst UMITYJIbca MEeXaHHYCCKOI CHCTEMBbL,
7. Mexanuyeckas sueprust. PaGora. Mommocts. Knnernueckas u noTeHuanbHas IHEPrUH.
8. llonsitue abcomoTHO TBepOro Tesa. MOMEHT HHEpLIHH TeJa. Teopema Illteiinepa.
9. MomenT cuiibl. MoMenT nvmynbca. YpaBHenue MOMEHTOB. Y paBHEHHE BpaLLATEILHOIO JIBH-
AKEHUS TBEPAOIO TeJ1a OTHOCHTE/IbHO HEMOABHIKHOMH OCH.
10. 3aKOH coXpaHEeHHs MEXaHHYECKOI YHEPrHM.
I1.I'apMonnyeckue koneGaHust W HX XapakTePUCTUKH. Huddepennnanbioe ypaBHeHHe rapmo-
HHYECKHX KoJIeDaHmii 1 ero pelicHue.
12. Mexanunueckue rapMoHHYeCKHE KoJIeGatus Ha IIpUMepe NpPYKHHHOrO MasTHUKA. CKOpOCTh
M YCKOpPEHHE rapMOHHYECKHX KoseOanuii. [Tonnas sueprus konebanuii.
I3. Vpasuenne cBOOOIHBIX 3aTYXAIOUMX KoMeGauuii 1 ero pelieHue. Koapduuumenr u nexpe-
MCHT 3aTyXaHH.
14. YpasreHue BbIHYKICHHBIX KOIeGaHMit U ero pelieHue. AmmnaTya 1 (aza npHu BBIHYIKIEH-
HBIX MEXaHMYECKHX KoJeOanuax. Mexanuueckuii pe3oHanc.
OcHOBBI MOJICKYISIPHOIT PH3NKH H TEPMOIHHAMHKH
1. OcHoBHbIe MOMOKEHHS MOJICKYJISIPHO-KHHETHYECKOH TEOPHH BELIeCTRa. Mukpo- 1 makpoco-
CTOSTHMSI CUCTEMBI,
2. llonsrue naeansHoro rasa. ONbITHBIC 3aKOHbI HACATLHOTO rasa.
3. YpaBHeHHe COCTOSHMUS HICAIRHOIO ra3a (yYpaBHeHHe Knaneiipona — Menzeseesa).
4. JlaBnenne rasa ¢ TOYKM 3PCHHS MOJICKYIPHO-KHHETHUECKOI Teopii. OCHOBHOE ypaBHEHHE
MOJIEKYIISIPHO — KHHETHYECKOH TCOPHH.
5. Hucso creneneit cBoGoaBI MOJEKyYILL BuyTpeHHss OHEPIUsl WICATBHOIO ra3a. 3aKOH paBHO-
pacnpeieseHus SHEPrUH 110 CTEHEHIM CBOOOIBI.
6. OCHOBHBIC TEPMOJIMHAMHYECKHE TIOHSTHS: BHYTPEHHSIS SHEPIHs, pabora, tenyora. YpaBHe-
HHE NCPBOTO Havala TCPMOINHAMHKH.
7. Tenno&MKoCTh. 3aBHCHMOCTH TEIJIOEMKOCTH HACAILHOTO Ta3a OT BHJA IPOLIECCa.
8. Asabatuueckuii npouecc. Ypasuenue Ilyaccona.
9. Bropoe Hayano tepmonunamiku. OGpatumbie n HeoGpaTHMbIE npoueccesl. Kpyrogoii nponece
(aKT).
10. Tennossie naeurarenu. KI1J] TenoBoro nsuraress.
Teer 1.
1. Ecin aBromo0uin npoexan 45 kv na Boctok, a 3atem 20 kv Ha 1or u 60 KM Ha 3a0a0. TO MO-
AYIb BEKTOPA MepeMetiCHH S ABTOMOOMIIS PaBCH
a.25m b. 125 m c.20m d. 3
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- MomenT nmnybea MaTepHAILHON TOUKH MOIKHO OTIPEICAHT [0 popmyiie
a. mvr b. v c. my d. mr?

3. Mvmysibe MaTepHaiibHOM TOUKH H3MEHSIETCs 110 3akouy p = 107 i + 3/ J (xr-m/c). Moayis cu-
bl £ (8 H), nefictylomieit Ha TOUKy B MOMEHT BpeMetn [ = 4 ¢. pasen

a34 H b.40 H ¢.26 H d.56 H
4. Marepuaibnas Touka Maccoil 1 . HaXOAAIAsACs Ha PACCTOAHHHM 5 CM OT HellOJBHIKHOI OCH.
BPaLacTCs BOKPYI Hee ¢ JMHEelHoH ckopoctbio 100 em/c. MOMEHT HMITYIIbCA TOUKH. BBIPAIKECH-
HBIH B exmrunax cuctembl CH. panen

a.2x10% kexm’e”! b, 5%107 krxme™! ¢. 2x107 krxm’e! d. 5%10™ krxm’e
5. Ha xparo Bpauatontieiicss maaropmbl CTOHT YeJI0BEK, €C/H O MEPEHICT B LEHTP I1aT(hOPMBbL
TO €€ YIIOBas CKOPOCTh

a. YMEHBIIHTCS b. He H3MEHHTCH C. YBCJIUUUTCS
6. Teso Bpaiaercs ¢ yriaoBbIM yCKOPEHHEM PaBHBIM 5 pa,lx’cz, €ro MOMEHT HHEpUHH paBen 10
krxm®, Teno BPAIAeTest 1M0/1 A€HCTBHEM MOMEHTA CHIIBI PABHOTO

a. 0,5 Hxm b. 2 Hxm c. 50 Hxwm d.500 Hxwm
7. B cOOTBETCTBHM ¢ 3aKOHOM PABHOMEPHOIO PACTIPSIACIICHIS DHECPIHH 110 CTENCHAM CBODO/IbI
CPEHsIs KHHCTHYCCKAs SHCPIHs MOJICKYJIbI HACAIBHOTO rasa npu temneparype 7 pasua 7 /2kT.
30ech i = ny + Hyy + 201, T My Mgp M A — YUCIO CTeleHed cBoOO/IbI 1OCTYNATEILHOTO, Bpa-
MWATEILHOIO H KOJICOATEIBHOIO ABMKCHUIL MOCKYIbL. [IpH VEIOBHH. Y4TO HMEIOT MECTO TOIBLKO
HOCTYNATELHOC H BPAIATEILHOE ABHKEHHE, JUIs restust (He) uneno i papHo

I

a. 7 b.3 ¢ 1 d. 5
8. Kaxoif u3 npusegenunix (popmy onHebiBacTes anabaTnuecKuii tiponecc?
; o= 5
a. PV = const b. PV = const c. PV'=const d. P = const

9. Kyna pacxosyercs Teriora B npoiecce HarpeBamst rasa [pH M0CTOSHHOM JaB/IeHIHH?

a. Ha U3MCHCHHEC BHYTPEHHEH IHEprum raza

b. Ha copepuienue razom paboThl

C. HA H3MEHEHHE BHYTPCHHEH JHEPIUN U COBEPLICHHE ra30M paboThl

d. rennora ne pacxojyercs
10. KILJT wakna Kapro pasen 60%. Ecian na 20% yMeHbIIHTS reMreparypy HarpeBaress H Ha
20% yBennuuth Temiteparypy xonomabanka, KIJT (8 %) g0cTHruer sHauenus

a. 20 b. 80 c. 40 d. 60

Peiitunr-konrposn Ne2
DIERTPHYECTBO H MATHETH3M

1. 3akon Kynona. HanpspkeHHOCTD 3/1€KTpOCTaTHYECKOro 1o, TloHATHe JIEKTPOCTATHYECKOT O
mosist. [IpuHINI Cyneprosuimm 1eKTPHUECKUX MOIIeH.
2. lHotok Hanpskennocetu. Teopema laycca 17st 31€KTPOCTATHYECKOTO OIS B BaKyyMe.
3. HoTenunan snekrpocrarnyeckoro noas. Pasxocts norenimanos. Padora ci 3IEKTPOCTATH-
YECKOro I10JIs.
4. LlupKy/s11us HaNPsKeHHOCTH HJIEKTPOCTATHUECKOTO OIS, Y CI0BHE MOTEHIHAIBHOCTH HJIekK-
TpOCTaTHIECKOro nmosst. CBi3b MMy MOTEHIMAIOM H HANPSKEHHOCTBIO HIICKTPOCTATHYECKOTO
1oJ1s1.
5. Dnekrpuueckuii 1unons. Junonsuelit moment. [Totenuuan u HAIPSKEHHOCTE 0JIS JIHITOJIA.
6. Jlusnexrprueckast BOCIPHUMYHBOCTD BEIIECTBA. Teopema I"aycca jutst aexTpuyeckoro moJs
B IN3IIEKTPHUKE.
7. DJNEKTPHYECKOE CMelIeHne (DIeKTpUIecKas HHIYKLLS). JMasiekTpHyeckas IpoOHHIAeMOCTh
Cpe/bl.
8. DIEKTPOEMKOCTh Ye/IMHEHHOT'O [IPOBOIHUKA, CHCTEMbI IPOBOAHHKOB H KOHJIeHcaTopa.
9. DieKTpUYCCKHil TOK M YCJIOBHS €ro CVIecTBOBaHMs. PasHOCTD HOTEHLHATIOB, JJ1EKTPOIBH-
KYyIas CHIIa, HaTpsiyKeHue.,
10. Marnuthoe mone B Bakyyme. Maruuthas HHIYKIHSL. [Tpurnmn cyneprnosuiuy MarHHTHbIX
noneii. 3akon buo — Casapa -Jlannaca.



1. JIBokeHue 3apsuKeHHBIX YaCTHIL B HJIEKTPHYECKHX M MAarduTHBIX nojsx. Cuma Jlopenua u
cuila Amrepa.
12. 3aKoH MOHOrO TOKa It MArHUTHOTO MO/ B BelecTse. HanpskeHHOCTh MarHUTHOTO MOJIA.
MarnuTtHas NpOHHLAEMOCTh Cpe/ibl. IHIYKIIHs MArHHTHOTO TTOJTS B BELIECTRE.
I3. Onbir dapanest. Maruutrbii notok. D/1C nuaykuus. OCHOBHON 3aKOH 31€KTPOMArHATHO!
naaykuud. [Ipasuio Jlenna.
14. CamouHIyKIHMs M B3aUMOHHAYKIHS. MHAYKTHBHOCTS.
15. Dnexrpomarnuthoe nose. Cuctema ypasuenuii Makesenna.
Onruka
I. Ilpontonbrble u nonepeynkie BOIHBL ['apMOHHYECKHE BOIHLI M HX XAPAKTEPUCTHKH. BOIHO-
BOH (PpOHT.
2. BonHoBoe ypasHenne u ero perenue. Gazosas cKopocTh.
3. DiextpomMarHuTHas npupona ceera. BonHOBBIC ypaBHEHMS Ul 371€KTPOMArHHTHOIO OIS
XapakTepHcTHKH CBETOBOI BOJIHBIL.
4. Ilpunmun Ioiirenca. 3akoHbl OTpaKeHUs M HpenoMiIeHs. AGCOMOTHBIH U OTHOCHTEIbHbII
nokasatesu npenomienus. [lonnoe BHyTpenHee oTpakeHue.
5. KorepeHTHOCTh M MOHOXPOMATHYHOCTb CBETOBBIX BOJH. OnTHueckas UHHA 1yTiH. OnTHue-
CKast pasHocTh Xoja. Murepdepennus Bosm.
6. Ipunuun Toiirenca — @penens. Meroa 3on @penens. Ipsmonuneiinoe pacnpocTpaHeHHe
ceera. Jludpaxuus Openers.
7. [ludppaxuus ®paynrodepa or GECKOHCUHO JIMHHON TPAMOIl 1ETH W Ha OJIHOMEPHOH [H-
(paxumonHoit pereTke.
Tecr 2.

1.CHJIOBBIE JIMHUH 3JEKTPOCTATHYCCKOIO 110151

a. Haunnaiorest Ha OTpHIATEILHBIX 3apsi1ax

b.Jlunns, KacatesbHas K KOTOPOil B KaKIO0H TOUKE COBMALAET C BEKTOPOM HATIPSAKEHHOCTH

¢. Haunnaiorest na noJiosmutelbHbIxX 3apsax

d. ['ecomeTpryeckoe MeCTO TOUCK. MOTCHUNAIBI KOTOPhIX PABHbI
2. [oTeHnmal 3MeKTPOCTATHUECKOTO 10151

a. JuepreTHuecKkas XapakTepHCTHKA YIEKTPOCTATHYECKOTO OIS

b. CuioBast XapakTepucTHKA MICKTPOCTATHYCCKOTO 110151

c. Pasen pabote, coBepmaeMoii 21eKTPHUCCKHMH CHIIAMH TIPH TIePeMeLLeHIH eHHUYHOTO

MOJIOIKHTEIILHOTO 3apsijla U3 JaHHOH TOUKH 11018 Ha OECKOHEYHOCTD

d. PaBen 3apsy. co3at0lemMy MIEKTPOCTATHYECKOE T1071¢
3. Ecom cna toka, npotekatoniero gepes nposoaHuk. 400 MA. a nanpsukeHune Ha KOHIAx 1npo-
BOJIHHKA 5 B, TO conpornBiieHne npoBoAHuKa paBHO

a. 1,25 Om b. 2 Om ¢. 80 Om d. 0.08 Om
4. Maruurroe nose

a. COBIACTCS JIBHIKY ILIMMUCS M ITOKOSIIIHMHUCS 3aPsIanMH

b. co3maeTes TOALKO MOKOSAIMMHCS 3apsi1AMH

C. COBIACTCS TONBKO JBHAKYIIHMH 3apsaaMu
5. Cuuta TOKa, NPOTEKAIONIEro B KATYHIKE, H3MEHsIeTes 110 3akony [ = Ssinl 001, Ecan MHIYKTHB-
HOCTB KaTymKk L=10 MI'H, TO MarnuTHLI 10TOK. MPOHA3BIBAIOLIMIT KATYIIKY. H3MEHSETCS 110

3aKOHY
a. @ =10.05sin100t c. ®=-0,05sin100t
b. @ = 0.05¢cos100t d. @ =-0.05cos100t

0. C](JILLQI-;IHEIIO'I‘CFI ABA FAPMOHHYCCKHX Konehanmst QJHOIO HamrparJIeus ¢ OJHHAKOBLIMH [nepu-
OJlaMH. Pt‘.".i_\'.'lh'I'lip)'I.UI.IlL:C KoJieOanue umeer MHHHMAIBHYIO AMILIHTYJLY 1TPH pa3sHOoCTH (|JEI'%. paB-
HOH

a. /2 b. /4 c. 0 d.z
7. Kakue u3 nepeuucieHHbIX CBOICTB XapakTepHbI JUTA YICKTPOMATHHUTHBIX BOITH

d. BOJIHbI ABJIAIOTCA MONCpCHHBIMH
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b. BOIHBI ABIAIOTCS Mpoa0dbHbLIMH

C. BOJHBL MOT'YT PacrpOCTPAHSITLCS B BAKYyMe

d. npu pacnpocTpaneHHu BOIH IPOUCXOIIT KOeGaH s YacTill cpe/ibl
8. Yemy pasen nokasaress npeoMieHus cpebl n?

4. OTHOLICHHIO CKOPOCTH CBETA B BAKYYME K CKOPOCTH CBETA B Cpeie

b. oTHOWIEHHIO CKOPOCTH CBETA B Cpesie K CKOPOCTH CheTa B BAKYyMe

C. OTHOIICHHIO {'IMI'[.,'iI‘I']'_\_",:'l}.)I BOJIHBI B BAKYVMC K AMILTHTY ¢ BOJIHBI B cpeiac

d. miotHoCTH Ccpejibi
9. Unrepepenineii ceera Ha3bIBACTCS SIBICHME

d. OTKJIOHCHHS CBCTA OT MPAMOIMHEHHOTO pacnpocTpanenus

b. HATOKEHMSI KOTEPEHTHBIX BOJIH H TIepepacIipecIeH s HX HEPIHH B [IPOCTPAHCTBE

C. PacCestHMsl CBETA HEOIHOPOIHOCTSIMH CPeJibl

d. pazioxkenns GEA0TO CBETA B CHEKTP
10. B kuakocTsx u razax pacripoctpansiores

d. TOILKO IIPOJOJBHBIC BOJIHBI

b. TONILKO NONepeUnbIe BOIHDI

C. HPOJIOJIBHBLIC H ITONEPEYHLIE BOIHL!

Peiirunr-kontposn Ne3
OcHoBBI KBAHTOBOI 1 ATOMHOIT PH3HKH

1. Tennosoe usnysuenne. XapakTrepHeTHKH TENI0BOTO H3ydeHus. AOCONIOTHO YepHoe Tero.
3axon Kupxroda.
2. 3axon Credana-bonbimana n 3akon Bumna. Pacnipenenienne sueprun B cnektpe abcomorHo
ucpHoro rena. opmysa  Panes-/lkunca. Yisrpaduonerosas Karactpoda.
3. KBanroBas rumnoresa u opmysna [Tnanka
4. Buewmnnii poroanexrpudeckuii 3¢ dext u ero 3akounl. GOTOHDL
5. Mozens atoma Pesepdopaa. [Tocrynarst bopa. Atom BOJI0poIa.
6. I'nnoresa ze bpoitns. DkcriepiMeHTalbHOE NOATBEPKICHHE BOJIHOBBIX CBOJCTE MHKpOUa-
CTHII.
7. CooTHOIIEHHE HEOMIPE/IeIeHHOCTEI.
8. Bonmosas (ymHkims, ee CBOHCTBA M CTATHCTHYECKHIT CMBICIL. Hecraunonaphoe ypasnenue
HIpenunrepa.
9. Craunonapnoe ypasuenne Illpeannrepa. Yactuia B noteHmuansnoi sive. KsanTossii rap-
MOHHYECKHI OCLHIIIATOP.
10. Ypasuenue peannrepa a1 21eKTpoHa B atome Bojlopoza. I'naBHoe, opbuTanbHOe M Mar-
HHTHOE KBAHTOBBIC YHCIIA.
I1. KanToBanue Heprun 3JIKTPOHA B ATOME BOJIOPOJIA. CnexTp aroma Bozoposa.
12. OpOuTanbubli MeXaHHYeCKUiT 1 MATHUTHBIH MOMEHT IEKTPOHA.
13. CoberBeHHBIH MEXaHHUSCKHIT MOMEHT HMITYIIbCa SNIeKTpoHa (CruH). CIHHOBLIH MAarHUTHBIH
MOMEHT 371eKTpoHa. CNMHOBOE M MarHUTHOE CIIMHOBOE KBAHTOBBIE umcaa. ONBIT [Irepua u
['epnaxa.
14. Ipunrmn sanpera [ayom. [eprouueckas cuctema snemMenton Mereleesa.
15. XapaktepucTuku atoMHoro supa. Moziel atoMHoro sipa. Macca 1 sHeprusi CBsi3u sipa.

16. 3akonbl pajoakTuBHOro pacnaaa. Ansha-, Gera- u ramMmma-Hu3iyyeHue.
Teer:3.

1. Temneparypa aGcomorno yepnoro tena T = 6000 K. Eci TeMIIepaTypy Tejla YMEHbBIIUTE B 2
pasa, TO SHEPreTHYecKas CBETHMOCTh adCOMIOTHO YEPHOTro Tea

1) ymenbumtes B 4 pasa 3) yBenuuutes B 2 pasa

2) yseanuures B 16 pas 4) ymenbiurest B 16 pas
2. Ecim iina BONHBL, COOTBETCTBYIONIAS MaKCHUMYMY H3JIy4eHHs yMeHbIIHIach B 4 pasa, To
TemIeparypa abcoa0THO YEPHOIo Tea
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1) yBennunnace B 2 pasa 3) yBennuuiacse B 4 pasa

2) ymeHblIHIach B 4 pasa 4) ymeHblunack B 2 pasa.
3. Ecnu 3auepHEHHYIO IIIACTHHKY, HA KOTOPYIO NA14eT CBET, 3aMEHHTh Ha 3€PKaILHYIO TOM Ke
MJTOILA/IH, TO CBETOBOE JIABJICHHE

1) ocranercs HemsMeHHBIM:  2) yMeHbInMTCS B 2 pasa; 3) yBeauuutes B 2 pasa.

4. DIEKTPOH B aTOMe HEPeXOAUT 3 BO3OYKICHHOTO COCTOSHUS C aHeprueil £; B ocHOBHOE

cocTosHue ¢ sneprueii £o. [lpu sToM nenyckaerest horon. Macea HeIyeHHOro (hotona pasHa
E—-FE E -FE E-FE E, —-E E +FE

1) | - 0 2) i} - 1 3) | 0 4) 0 1 5) 1 1]

er i he he ¢

5. Hacrora majaroniero Ha (pOTONIEMEHT H3TyUeH s YMEHbIIASTCs BIBOe. BO CKOIBLKO paz Hyx-
HO H3MCHHTDL 3a/ICPIKUBAIONICE HANPSIKCHUE, €M paboToH BBIXOJIA JMEKTPOHA W3 Marepuaia

(poTosnemenTa MokHO npenebpeyn?

1) yBenuunth B 2 pasa;  3) yBeJIHUUTH B \,E pas; S)ocTaBuTh 0€3 H3MEHEHHI.

2) yMEHBIINUTS B 2 pasa;  4) yMEHBIIUTD B 32 pas;
6. Ilpu 3ameHe 01HOTO MeTallIa APYrUM JJIHHA BOJIHBL, COOTBETCTBYIOIIAs KPACHOM I'paHHIIe
(porosddekra, ymensiaerca. Pabora Beixoma 11 BTOPOI'0 MeTallla o CPaBHEHUIO ¢ paboToMH
BBIX0J1a JUUIS IEPBOTO

1) yBennumnnace:; 2) YMEHBIIHNIACH; 3) HE M3MEHMUJIACD.
7. Ompirbl CTOIETOBA MO HCCICTOBAHUIO B3AUMOCHCTBIS H3JIYUEHHS C METATIAMH:

1) 103BOJIHIN ONpeneTHTh pasMephl Aapa;

2) MOATBEP/MITH KBAHTOBYIO IIPUPOJTY H3TYUCHHS;

3) IOATBEP/IMIIN HAMYNE BOJIHOBBIX CBOICTB Y 2JIEKTPOHOB:

4) MOATBEP/NIH FUITOTE3Y O JUCKPETHOM CHEKTPE IHEPrHH 9JIEKTPOHOB B aTOMax.
8. Onbirer Dpanka n I'epria Mo Hecne10BaHUIO YIEKTPHYECKOTO paspsjia B napax pTyTH:

1) 103BOJIMIIN ONpeeTHTE pa3Mepsl f/1pa;

2) NOATBEPNIIN KBAHTOBYIO IPHPO/Y H3IYUCHHUS:

3) MOATBEP/MIIN HANMYHE BOJIHOBBIX CBOICTB Y 3JIEKTPOHOB;

4) NOATBEPIMIIA THIOTE3Y O IMCKPETHOM CIIEKTPE SHEPIHH TEKTPOHOB B ATOMAX.
9. Ha pucynke n300paskeHsl cralHoHapHble OpOHTBI aToMa BOJIOpoJia coracHo Mojesnu bopa, a
TAaKiKe YCIOBHO M300P@KEHBI IEPEXO/IbI HTCKTPOHA ¢ OHOI CTAIMOHAPHOI OPOUTHI Ha JPYIyIo,
CONPOBOAAIOIIMECS H3AYUCHHEM KBaHTa sHepruu. B yaprpaduoserosoit o6ractu cnexrtpa o1
[epexob!l jator cepuio Jlaiimana, B Buaumoli — cepuio banbmepa, B unppaxpachoii — CepHUIO
[lamena. Hanbosbielt yactore KBaHTA B BHAMMOMN 0614a¢TH CIIEKTPa COOTBETCTBYET MEPEX0/1

)n=4—-n=3
2)n=3—n=2
J)n=5—-n=2

4)n=5—-n=1

10. B reopun bopa pasmyc n-oii kpyrosoit opouTs JJIEKTPOHA B aTOME BOJI0PO/1a BBIPAKACTCS
qepes  paamyc nepBoit  opOutel Qopmynoii: =1 -n’. Onpenennte, Kak HM3MEHSETCS
KHHCTHYECKAs SHEPrUs JJIEKTPOHA IIPH TIEPEXO/Ie C TPeThel OpOMTHI Ha EPBYIO.

1) yBenuuuBaeres B 9 pas 3) yBennuuBaercs B 3 pasa 5) HE MeHsteTCs

2) ymenbinaercs B 9 pas 4) ymeHbluaercs B 3 pasa
I'1. Onbrrer [lesuccona n Jlxepmepa o audpakiiy Ha KpHcTajiax:

1) n03BoJIMIH OnpeeniTh pasmMepsl sapa;

2) NOATBEPMIIH KBAHTOBYIO PUPOY H3ITyHCHHS:

3) IOATBEPIUIIH HANHYHE BOIHOBBIX CBOHCTB y JIEKTPOHOB,;

4) IOATBEP/IMIIN THITIOTE3Y O AUCKPETHOM CIEKTpe SHEPrUH 2JIEKTPOHOB B aTOMAaX.
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12. Cpasnute nmuny Bonubl e Bpoits % Al mapuka maccod m = 0,2 r u npotona maccoit
#

m = 1,67-10%" kr, umerouux OJIHHAKOBBIE CKOPOCTH.

1) 6,57-107 2) 8,35:10% 3)6,57:107 4)8,3510%,
13. Craunonapubiv ypasnenunem Ilpennrepa s JIEKTPOHA B BOJIOPOONOIO0HOM aTOME SIB-
JIACTCS YpABHCHHE

e Y, e o
dx h°
2JV3:,;;+2—}3" B ‘iux:(}
* dze, r
3) v:{}./_’_&rfj(k._fﬁjﬁwlyf — 0
n | 2 )

)
4) Vi + ;—”—? Ey=0
2

14. Ecin v — Qynkuns uveer BuL, yKasaHHbIH Ha PHCYHKE, TO BEPOATHOCTD OOHAPYKHTD HITeK-

L

TPOH Ha y4yacTke g <X< 5- paBHa

b
2)%
\/ 3

: 4 Vs

15. B kakoMm ciyuae sHepreTHuecKuii ClEKTp d1eKTPOHa CILIOMHOIN?

1) B5IeKTPOH B MOTEHUHATBHOMH siMe [IHPUHHOI 1010y

2) 7EKTPOH B atome

3) 9MEKTPOH B MOJIEKYJIE BOJIOPOA

4) cBOOOAHBII HIEKTPOH.,
16. MakenmanbHoe 3HaueHHe IPOEKIMH MOMEHTA HMITYJIbCA JJICKTPOHA, Haxoduerocs B f-
COCTOSIHWH, Ha HANPABJICHHE BHELIHETO MarHUTHOTO T10JI1 PABHO

Dh: 2)2h; 3)3h; 4)4h.
17. CkombKO pasnuuHbIX COCTOSIHMIT MOKET MMETh ITCKTPOH ¢ [JIABHBIM KBAHTOBLIM UHCIOM N =
4?

wlk

1)15; 2)48; 3)32; 4)54.
18. OnpesienuTh aToM, y KOTOPOTO B OCHOBHOM cOCTOSIHUM 3anontenbt K. L. M — cion n s N —
CJI0€ PacIoJIOKEeHbl 7 AIEKTPOHOB.

1)CL; 2)Ge: 3)Br; 4)Ti.
19. YeMm MeHblIE SHEPrusl CBA3M sIpa, TeM

1) Gonbure y Hero aedekt mMace;

2) MeHbIIYI0O paboTy HYKHO COBEPIINTH., YTOGBI PA3ACIHTL 3TO AP0 Ha OTAeNbHEIE
HYKJTOHBbI;

3) GobLe SHEPruM BHIECINTCS MPH PACIAIE STOFO SAPA HA OT/Ie/bHbIE HYKJIOHBI;

4) MEHbLIIE €10 IHEPrus MoK,

S)MEHbLIC SHEPrHM BBIICTHTCS B PEAKIMH TEPMOSIEPHOrO CHHTE3a HTOrO aiapa ¢
JPYTHMH  SIZIPAMH.
20. Ilpu a-pacnaje

1) 3apsn siipa He M3MEHHTCS, Macea s1pa yMeHbLIaeTes Ha 4 a.e.M.:

2) 3apszt aapa yMeHblIaeTes Ha 2¢, Macea spa yMeHbaeTes Ha 4 a.e..:

3) 3apsia sapa ymMeHblaeTces Ha 2e, Macca sJlpa He MEHSICTCH;
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4) 3apsist s/1pa yMeHbIITaeTes Ha 4e, Macca s/ipa yMeHbIIAeTCs Ha 2 a.6.M.
21. CkoabKO 0- M B- pacnaaoB JOJKHO MPOM3OHTH, YTOOL! HECTAOWIBHDBIH  H30TOII amMepHLus

s Am TIpeBpaTHICs B CTaOHIIBHBIH H30TON BHCMYTa *Ls Bi ?

1)8audp 3) 6ausp

2)9au3p 4)7au3p
22. Slnpo asota T N 3axBaTuio o -4acTHILY (4 He) 1 HCITYCTHJIO NPOTOH. SI/Ip0 KaKoro sineMeHTa
obpasoBarnocs?

17 17 16 16 ey 17T AT
1) F 2) L0 3) oF 4),0 )N
- ] o &

23. Sapo Gepwimsi , Be. nornotus nefitpon |H . npepawaetes B sapo Gopa 'B. Kakas
YacTHLIA IIPH HTOM BhIOpackiBaeTcs?

1)p 2)n 3) o 4) e 5) McnyckaerTcst ¥ -KBaHT
24, B nopsiike Bo3pacTaHus MHTEHCHBHOCTH (yHmaMeHTaTbHbIE  B3aUMOACHCTBHSA
pacnonaraoTes clieayrouuM o0pazom

1) anexkTpomaruuTHoe, ciadoe, rpaBUTAIHOHHOE, CHITBHOE:

2) cnaboe. cHIIbHOE, MPABHTALHOHHOE, IEKTPOMArHuTHOE:

3) DNEKTPOMAarHUTHOE. IPABHTALIMOHHOE. C/Iab0e. CHIILHOE:

4) rpaBUTallHOHHOE, cllab0e, FEKTPOMATHUTHOE, CHIIbHOE.

5.2. [IpomeskyTOMHASI ATTECTALMS 110 HTOFAM 0CBOEHIS N CIHILTHHbI (OK3amen)
Bonpocsr k 9x3ameny
Mexannka
I. Mexannueckoe nsnkenne. Matepuanbhas touxa. [loctynareisnoe u BpalaTe bHOe ABHIKE-
nue. Cucrema orcuera. Pajguyc-exrop.
2. Tpaektopus. [1yTs n nepememenne. Ckopocts. PaHoMepHoe 1 HEPaBHOMEPHOE JIBH/KEHHE.
3. Taurennmanbroe 1 HOpMallbHOE ycKopenust, Bpaimarensroe asukenne. Kunemarika Bpala-
TEJILHOI'O JIBHIKCHHSI.
4. 3akonsl HelotoHa. UHepunanbabie cHCTEMBI OTCUeTA.
5. Mmmysc. 3aKoH COXpaHEHUS! HMITYIILCA MEXAHUYECKOH CHCTEMB.
6. Mexanuueckast sueprus. PaGora. MomHocTb.
7. Kunernueckas u noTeHIHaIbHAs SHEPriH. 3aKOH COXPAHEHHS SHEPIHH
8. AGcomoTHO TBep1oe Teno. MOMeHT HHepIUH Tena. Teopema Ilreitnepa.
9. MomenT cumbl. MOMEHT HMITY/IbCa. YpaBHEHHE MOMEHTOB. YpaBHeHHe AUHAMHKH Bpaiia-
TCJIBHOT'O IBUJKCHHS TBEPJIOTO Teja OTHOCHTEILHO HEIOABHKHOMN OCH.
Mexannueckue Kogedanus H BOJIHBI
10. Fapmonunyeckue komeGanust i UX XapakTepHUCTHKH.
11. Mexannyeckue rapMoHnueckie KoJaeOanus: NpyKAHHbIL 0 MATEMATHYECKUI MASTHHKH,
12. 3aryxaromme konebanus. JlekpeMeHT 3aTyxXaHus.
13. Beinyskaennsie konebanus. Pezonanc.
14. IlpojtonpHble 1 HOMEpeYHble BOMHBL [ apMOHHYECKHE BOIHB H HX xapaxkrepucTuxu. Bomino-
BOM (hpoHT.
15. Bonnosoe ypasnenue. dazoBast CKOPOCT.
OcHoBbI MOJERYJISIPHOIT PH3HMKH H TePMOIHHAMHKI
16. MosexkynspHo-KHHETHYECKas TEOPHS MIeATbHOro rasa. CTaTHMCTHYCCKMI 1 TEPMO/IHHAMH-
YECKHH METO/IbI.
17. OnpITHBIE 3aKOHBI HACATBHOTO ra3a. Y paBHeHHE COCTOSHUS HICAILHOIO rasa.
18. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKO TEOPHH HICAIBHOIO rasa.
19. Huceno creneneit cBoGo/ibl. 3aK0H paBHOpaCIpeIeIeHH s SHEprud. BHYTpeHHsist sHeprus ue-
aJILHOTO rasa.
20. Pacnipesienenne Makeserta. Cpejiiine CKOPOCTH MOTEKYIL.
21. bapomerpuueckas popmyina. Pacnpenenenne boabimana.
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22. OCHOBHbIE TEPMOTMHAMHYECKHE OHATHS: BHYTPEHHSAS SHEprus. padora, TEMI0Ta, TEIMI0eM-
KOCTb.
23. llepBoe Hayasno TepMoanHamMuki. [Ipumenenue nepeoro navaa TEPMOJAUHAMHUKH K H30IIPO-
Heccam.
24. Anmabdarnyeckuii niponece. Vpasnenue [Tyaccona.
25. OBparumble 1 HeoOpaTHMBIe Tpolecchl. Kpyrosoii npouecc. Bropoe Hauano TepMoanHAMHE-
KH.
26. Tennosbie aBuraresn. KoopQuiuenT monessoro aeiicTBIs TeILIOBOr0 JIBHraTeIsl.
DJIEKTPHYECTBO H MATHETH3M
27. Dnexrpuyeckoe nose. 3akon Kynona. HanpsixensocTs nos.
28. [oToK BeKTOpa HANPSIKEHHOCTH 3IEKTPOCTATHUECKOIO HOJISI. Teopewma INaycca.
29. IMorenuuan. Pasznocts nortenimanos. Cessb MEJKY MOTCHIIHAIIOM U HaNPSKEHHOCTBIO JJIeK-
TPOCTATHYECKOTO 0I5,
30. Dnexkrpuueckuit Aumonsb, Jlunonsuslii MoMent. [10TeHIHaT Ao,
31. Tuner monexTpukos. MoHHast, 3J1eKTpoHHAs H OPHEHTALHOHHAS nojspusanun. [oaspuszo-
BaHHOCTB.
32. Teopema I"aycca /Uit 51EKTPHYECKOTO MOJIS B JIMDIICKTPHKE. DIIEKTPHYECKOE CMELICHHUE.
33. DIEKTPOEMKOCTh YEAHHEHHOTO TPOBO/THHKA. Konnencaropsl. EMkocTs n10ckoro
KOHJlecaTopa.
34. DieKTpHYECKHMii TOK. DICKTPOABMIKYIIAs CHIA. Hanpsikenue.
35. 3akon Oma. PaGora 1 MOIIHOCTE TOKA. 3aKOH [oxoyna-Jlenna.
36. Marnutroe none. Cuita Amnepa u cuna Jlopenua.
37. 3axon buo-Capapa-Jlartaca. [TpuHIMI CYTepHO3HIINE MATHUTHBIX 110JICH.
38. Llupkyssuus BeKTOpa MarHuTHON uHykimn. [Totok BCKTOpA MarHuTHON MHAYKIIHH. Teo-
pema ["aycca 1t MArHUTHOTO MOJISL.
39. DnextpomaruntHas uuaykuua. CaMmonHaykius. OCHOBHOI 3aK0H DJIEKTPOMArHUTHON HH-
aykuuu. Ipasuio Jlenna.
40. Cucrema ypasuennii Makcseuia. DJIeKTpOMAarHUTHOE MOJe.
Onrtuka
41. 3aKOHBI OTPAKEHUSI U TIPEIOMIICHUS IEKTPOMATHHTHBIX BOJH. AGCOMIOTHDIA H OTHOCH-
TEIbHBII MoKasaTesn npenomienus. [loinoe BHyTpeHHee otpaskerniie.
42. KorepeHTHOCTh H MOHOXPOMATHYHOCT CBETOBBIX BOJIH. ONTHUYECKAS JUTHHA nytH. UnTep-
(epennus cpera.
43. [Ipunuun [Noiirenca- ®penens. Metoa 3ou Openens.
44. Jlnppakuns @paynrodepa. Jludpaxunonnas pererxa.
OcHOBBI KBAHTOBOIT H ATOMHOIT QH3HKH
45. Terosoe n3nyuenne. XapakTepHCTHKH TEILIOBOIO H3TyUeHHA. AOCOIIOTHO YepHOE Tello.
3axon Kupxrodga.
46. 3akon Ctedana-boasumana n 3akon Buna. Pacnipesienienne sHepruu B criektpe abeosiOTHO
uepHoro rena. @opmyna  Panes-[kunca. Yisrpaduonerosast Karactpoda.
47. Ksanrosas runoresa u gpopmyna [Tinanka
48. Buewnnit hoToonexkrpuueckuii 3 Pekt u ero 3akonbl. GOTOHEL
49. Moznens atoma Pesepdopaa. [ocrynarst bopa. Atom BOJIOpO/IA.
50. l'unotesa jie bpoiins. DxcnepumenTaibHoe MOATBEPIK/IEHUE BOJIHOBBIX CBOHCTB  MHKpOYa-
CTHLI.
51. CooTHOMIEHHE HEONPEIETCHHOCTEI,
52. Bonnoas (yHKuus, ee CBOHCTBA M CTATHCTHYECKHI CMBICI. Hecranunonaproe ypasnenue
[Ipeaunrepa.
53. Crammonapuoe ypasuenne Illpenunrepa. YacTiua B moteHunaishoit sve. Ksantosii rap-
MOHHYECKHH OCIMIUISTOP.
54. Ypasuenue Illpennnrepa juis s1eKTpoHa B atoMe BojIopo/ta. [ naBHoe, opOuTansHOe 1 Mar-
HHTHOC KBAHTOBEIC YHCIIA.
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55. KBantoBanue sHepruH J1eKTPOHA B aTOMe Bofopoja. CrieKTp aroma BojIopoa.

56. OpOuTanbHEI MeXaHHYECKHI 1 MATHHTHBIH MOMEHT IIEKTPOHA.

57. CoOcTBeHHBIH MEXaHHYCCKHIT MOMEHT HMITYJIbCa 3JIeKTpoHAa (cnivH ), CIIMHOBBLIN MArHHTHBLH
MOMEHT 5JIeKTpoHa. CIMHOBO® M MAarHHTHOE CIMHOBOE KBAHTOBbIC ymcia, OIbIT [lItepra u
['epnaxa.

58. Ilpnuuun 3anpera Iay:mu. [lepruoauyeckas ciucrema aiementos Memeneena.

59. XapakTepHCTHKH aTOMHOTO sipa. Mojienu atoMHOro siipa. Macca u SHeprust cBsisu szpa.

60. 3akoHbI pajIoaKkTHBHOIO pacnana. Anbda-, Geta- u ramMmma-usiyueHHe.

5.3. CamocrositeibHast paboTa CTY/1EHTOB
- padoTa ¢ JIEKIMOHHBIM MaTepHalIoM KaK [0 KOHCIEKTAM. JIATEPATYpe, TaK M SJIEKTPOHHBIM
HCTOYHHMKAM UHDOpMALIHH
- BBINOJIHCHHE IOMALIHET0 3a/1IaH|s U OJrOTOBKA K PEHTHHI-KOHTPOISIM
- Hamnucanue pedepara
- Ul KOHTPOMs pabOTBI CTY/ICHTOB, @ TAKIKE VISl CTHMY/IMPOBAHHS CHCTEMATHUYCCKOTO H3YUCHUSI
Kypca (pH3HKH B TEUEHHE CeMecTpa I1PelyCMOTPEHbI PEHTHHI-KORTPOIH. OHH HPOBOJATCS B MH-
TEPAKTHBHOI (hopme B BHJIE TECTOR
- /Ul KOHTPOIIA 3HAHMH CTYJICHTOB IPOBOMTCS MTOTORBII dK3aMeH (2 cemectp)
[Ipumepnbie Tembl pedepaTuBubix pador
I. DnemenThI MeXaHHKH KuAKOCTEl U ra3oB. OGLIe CBOHCTBA KHAKOCTEH H Fa30B. Vpasuenune
aswkenns B popme Diinepa. [Tone ckopocteit, auunn n Tpy6rn Toka.
2. Ypasrenue HepaspbiBHOCTH. VpaBhenne Bepuymimm. Cuctema YPaBHEHHH Ta30IHHAMHKH.
3. Baskocte. Teuenue si3koit suuakoctn. dopmyia [Myaseiis,
4. JlamunapHplit 1 TYpOYJICHTHBIH PEKHMBI TEUEHMS. [upxynsius ckopoeru. Ilorentmansioe u
BUXPEBOE JIBHIKCHHS.
5. JlBmokenue Ten B sKHIKOCTAX M rasax. Teopema JKykoBekoro.
6. Peanbnble raspl. CHIIbl MEKMOJIEKYIAPHOTO B3aUMOJEHCTRHS B rasax. Ypasuenue Ban-uep-
Baanbca. M3otepmer peansioro raza. MetactaGuibHbie COCTOSHHSA, KpuTthnueckoe cocrosnue.
7. BHyTpeHHss sHepritsi peaibHoro rasa. dddext JUxoyns — Tomcona. CikuKeHHE Ta30B U 110ITY-
YEHHE HU3KHX TeMIIeparyp.
8. Caoiictpa sxuKocteii. XapakTepucTHKa JKHAKOTO COCTOSHIS, Crpoenne xuaxoctei. bauxk-
it nopsnok. Ilosepxnoctnoe Hatsukemme. CHIBL BO3HMKAIONNE HA KPHBOI [OBEPXHOCTH
KHJKOCTH.
9. Caoiictba TBepbIX Teld. AMOpPHBIE H KPHCTATHYECKHE Tea. Kpucraninyeckas pererxa.
Jlansuuit nopsiyiox.
10.Vnpyras n nnactuueckas gedopmanuu. 3axon I'yka.
1. dedextnl B kpucTamiax. JKukue KpueTaibL,
12. ®asoseie pasHoBecust n (azosble nepexonst. Daspl BemecTsa. Y eI0BHS paBHOBecHs (pas.
Mcenapenne u xowjencamust. Ilnasnenme u  KpucTamiusanus. VYpasuenue Kraneiipona —
Knaysuyca. ®azosas muarpamma (amarpamma coctosuus). Tpoiitas Touka.
13. Dnementsl Gpusnueckoit kunetnku. SIBnenns nepexoca. Huddysns. Kospdumment mddy-
sun. Ternonposoanocts. Kosduument rennonposoanoctn. Baskocts (BHYTpeHHEe TpeHHe).
Kosddpuument paskocti. JlunamMuueckas 1 KUHEMaTHYCCKAs BSI3KOCTD.
14. Daextpuyeckuii Tok B rase. [Ipoueccsl HOHM3ALME W pekomOuHanuu. Pabota nonusanuu.
[lorenuman nonnzauuu. Y gapuas HOHU3ALMS.
15. INnasma. Ionstue o mnaszme. CnocoGbl CO31@aHMs TUIA3MBL. HuskoremnepatypHas nnasma u
ee npumenenue. BeicokoTemneparypras mmasma. IIpoGnema oCyIeCTBICHHS YIPaBIsSEMOro
TEPMOSICPHOTO CHHTE3a.
16. Yckoprrenn 3apsikeHHbIX YacTHIL
I7. Marnnthoe noie B Bewiectse. [ToHsTHe MArHHTHOrO MOMEHTA aToma. THITBI MALHETHKOB.
Touxa Kiopu. [lomerbl. Kpusas namarnnuusanms.
18. Ddppext [lomnepa muist 3ByKOBBIX BOJH. YiIbTpa- U HH(pPA3BYKH.
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19. Mnreppepomerp Maiikesbecona. Onerr Maiikesscona.
20. I'onorpadus.
Jonmoanurensubie
- HousTre 0 hyHIaMEHTATBHOM IPaBHTALIIOHHOM B3aHMOJICHCTRIH, ["paBUTAMOHHBIE BOHEI
- DKCIIEPHMEHTATLHOE JI0KA3aTe/bCTBO CYIECTBOBAHMS IPABUTAIHOHHBIX BOJH.
- Pactmpenne BeesleHHOI 1 pelinKTOBOE 5/1eKTPOMArHUTHOE U3ITy4eHHeE.
- BosHuKHOBeHHe ranakTuk i 38e31. CHHTE3 XHMHYECKHX 3IEMEHTOB B 3BE3/1aX.
. Temuas Matepnst 1 TeMHas sHeprus.
. Benkoe o6bemunenne hynaaMeHTanbHbIX B3auMOIeiiCTBHI.
7. CTanapTHast MOJEb H1eMEHTAPHBIX YACTHIL.
8. CoBpeMeHHbIe B3IIIAAbI HA CTPOCHHE /IEMEHTAPHBIX YACTHII,
9. MeTozibl perucTpanuy 31eMeHTapHBIX YaCTHIL.
10. AHTHMHP. AHTHBEIIECTBO H €ro CBOHCTBA.
11. Pentrenosckas tomorpadust 1 mpuMeHenie MariHTHOTO pe3oHaHca.
12. TocTHaxeRUs COBpeMeHHOiH GHO(H3NKH.
13. Jlunamuueckuii xaoc. Opakraisl.
14. Tlopsiziok 1 Gecriopsaiok B Mupe G0MbIUIHX MOITEKYJL.
15. Kunernka u tepmomnamuka GHONMOIHYECKHX POIECCOB.
16. DxenepumenTabHbIe HCCICA0BAHUS HIEKTPOMATHUTHOTO OIS 3eMJTH.
17. MaruuTHoe noJe 3emi.
18. DIeKTPHUUECTBO B KUBLIX OPraHu3Max.
19. Dnextpuuectso B atmocdepe. Mosus u eé npuposa.
20. dusuyueckre METO/IbI PErUCTPAIHN 3eMIICTPSCEHHA.
21. TlpuGOpbl HAHOTEXHOJIOTHIL: CKAHUPYION{HI] TYHHEJIbHBIH MHKPOCKOII, aTOMHO-CHIOBOIT
MHKPOCKOIL, OJIMIKHEMO/IbHBII ONTHYECKHH MHKPOCKOTI,
22. HaHOTeXHOJIOTHS H ee npuMeHeHHe. Hanomarepuansr. Hanoyerpoiictsa.
Crincox moxker GwiTh pacumpet. Temy pedepara cryaenTs! COrIacyloT ¢ Nperno iapaTeneM.
®onj ouenounpix Marepranos (GPOM) juis HpOBELCHHS aTTecTaIuy YPOBHs CHOpPMHPO-
BAHHOCTH KOMICTCHLIHIT 00y YaIOMMXCsl 110 AHCUUITIMHE OOPMIISETCS 0TS bHBIM JOKYMEHTOM.

O s L) ) —

6. YYHEBHO-METO/IJUMMECKOE " HHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCIHHUTIITIMHBI PU3UKA
6.1. Knuroodecneuenuocrnb

Haumenosanue nuteparypsi: aBrop, Hassa- | o ‘ KHHUT'OOBECTIEYEHHOCTD
HHe, BUJL U31aHlsl, H31aTeIbCTBO ‘ u3na- |

- Hannune B snekrponnom katanore DBC

[ | 2 3 | 4
OcHoBHas autepatypa

I. Kysnenos, Apremuii Aprembesiy, ‘
Kypc obweii pusukn [Dnexrponnstii pe-
cype] @ A HHAKEHEPHO-TEXHHYeCKHX
HarnpaejieHnii bakanaspuara : yuedHoe no-
cobue / A. A. Kysueuos ; Baaaumupckuii
rOCYIapCTBEHHBI YHHBEPCHTET HMEHH
Anekcanapa ['puropsesnda u Hukonas I'pu- | 2019 http://e.lib.visu.ru/bitstream/123456789/8090/1/0 1874.pdf>.
ropsesnya Ctonerosuix (Bal'V) — Braau-
mup : Bal'V, 2019 .— 3arnasue ¢ Turyna
3KpaHa .— DNeKTPOHHBII pecype coepkuT
TEKCTOBBIE AaHHbIE.- 216 ¢.: 1. — Ceoboj-
HBIiT TOCTYI B IOKALHOI CETH YHHBEPCHTE-
[1a .— ISBN 978-5-9984-0988-2 [ |
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2. Antonosa, Mapus Anekcanaposua.
®usuka [DnexTponnsii pecype] : naGopa-
TOpHBIH npakTHkym / M. A. Antonosa, H.
C. Tpokowesa ; Bramumupekuii rocynap-
CTBEHHBIH YHHBEPCUTET UMeHH AnekcaH/pa
[puropsesnua u Hukonas [puropsesuua
Cronerosbix (Bal'Y) .— Baamgumup : Bal'V,
2019 .— 3arnaBue ¢ THTyJa 3KpaHa .
Mmeetca newatnas pepcus ¢ BbIX. OaH.:
Brnagumup, Bal'y, 2019.-98 c.: un., tabn, —
CBOGOAHBIH 10CTYN B TOKANLHOM CeTH YHI-
Bepcurteta .— ISBN 978-5-9984-1062-8

2019

http://e.lib.vIsu.ru/bitstream/123456789/8129/1/0188 1 .pdf>.

3. ®OusnKa : MeTOAHMYECKHE VKA3aHWA i
NOArOTOBKH CTYAEHTOB K TECTHPOBAHUIO /
A. @. Cankun [v ap.] ; Bnanumupekuii roc-
YAAPCTBEHHbIH YHUBEPCHTET MMEHH Alek-
canapa I'puropsesnua n Hukonas I'purops-
esnua Cronerosuix (Bal'V), Kacgenpa o6-
weit 1 npuknanHoil pusnkn .— Braaumnp
Bnagumupeknit rocynapersennblii yHusep-
cuTeT uMmeHn Anexcanapa ['puropuesiua u
Huxonas I'puropeeButa  CTONETOBBIX
(Bal'V), 2013 .— 243 c. : un, — Mmeetcs
SJIEKTPOHHaA Bepeus — bubauorp.: c. 242,

http://e.lib.vIsu.ru/bitstream/123456789/3390/1/0126 1 .pdf=,

4. Tankuu, Apraguii @egoposny. Jlekumn
no (usuke. Kpanrosas u saepuas ¢usuka /
A. ®. T'ankuu, H. C. [pokoiesa ; Baagu-
MHPCKHIl  TOCYNapCTBEeHHbI  YHHBEPCHTET
umenu Anekcanapa I'puropsesnua u Huko-
nag I'puropeesuia Croneroswix (Bal'y) —
Baagumup @ Braaumupeknii rocynaperpen-
HbIT YHHBEPCHTET MMEHH Anekcaapa [pu-
ropeesiya u Hukosas puropsesuua Cro-
netosbix (Bal'V), 2016 .— 86 ¢. : un., tabn.
— Hmeetcs anextponuas sepeus — Bub-
morp.: ¢. 85.ISBN 978-5-9984-0654-6.

2016

http://e.lib.vIsu.ru/bitstream/123456789/4747/1/01522.pdf>

5. AutonoBa, M.A. ®HU3UKA. Mexanuxka.
Mognekynapuas  ¢usuka. Tepmoannamuka.
Onextpuuectso. Marnetusm.  MexaHnue-
ckne kosebaHusa 1 BoaHel. BosHosas ontu-
Ka: yueOHoe nocobue/ M.A. AHTOHOBa.
10.K. Kokypuna; Bnaaum. roc. yH-T nm.
Al w H.I'. Cronetosix. — Brannmup: Uin-
B0 Bal'V,2017ISBN 978-5-9984-0776-5

2017

http://e.lib.vIsu.ru/bitstream/123456789/6205/1/01640.pdf>.

Jononuure

JIbHas JIHTepatypa

1. Fankun, Apkaauii ®epoposny, Jlekum
no pusnke : B 4 u. : [yueGHoe nocobue] / A.
®. Tankun ; Braaumupekuii rocyraperses-
Hblll yuusepeutet (Bal'V) .— Buaaumup :
Baanumupckuit rocynapersenublii yHusep-
curet (Bal'y), 2004-2007.

2004 -
2007

http://dspace.www L.vIsu.ru/bitstream/123456789/1485/3/00

360.pdf=.
http://dspace.www 1. .vIsu.ru/bitstream/123456789/12 14/3/00

473 .pdf>.

2. Yepros A.I'. 3agaunuk no d¢usnke:
Yuebnoe mnocobue mma sryszos / A, I
Uepros, A. A. BopoGses. — 8-e u3n,
nepepad. M non. — M. : Gusmarant, 2007, -
640 c. : wn., Tabn. — ISBN 5-94052-098-7.

2007

3. Imurpuesa, Enena Banepbesna. Yueo-
Hoe mocodue no QGusnke @ Mexauuka / E. B.
Hmutpuesa, B. C. [newnsues ; Braaumup-
CKHil  TOCYNapCTBeHHbI YHHUBEPCHTET

2009

http://e.lib.vIsu.ru:80/handle/123456789/1304
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(Bal'Y) .— Braaumup : Baamumupekuit
rocynapctseHHslii - ynusepcurer (Bnl'V),
2009 .— 143 c. : wn, Tabn. — HUmeercs
SIEKTPOHHAA Bepens .— budnuorp.: ¢, 143,
ISBN 978-5-9984-0005-6.
4. Caseaves W.B. Kypc oGueii ¢usnkn
yuebHoe nocobue nas Bryzos: B 3 1./ U. B,
Capenves. — 7-e n3n., crepeorin. — CI16.:
Jlans, 2007 — (Jlyumne knaccuueckue yued-
Hikn) (Knaccnueckas yueGHag nuTeparypa| 2007
no ¢usmke) (Yuebuukn s ysos. Creun-
anbHas surepatypa). — ISBN 978-5-8114-
10629-6. |
6.2. Ilepuognueckue n3ganus.
- Mexynapo ibtii Hayunblii sxKypuan «Hayunoe 31Hanmne coBpeMeHHOCTHY
. Kypuan «IIponeccn B reocpeax»
- Hayuno-npakriyeckuii sxypnan «Modern Sciencey
6.3. UnTepuer-pecypes
; study.comfacademyfIesson./the-impact-of—physics-on-society
. Physics.org/toplistdetail.asp?id=26
- quora.com/What-are-the-top-10-websites-that-a-physics-student-must-visit
- khanacademy.org/science/physics
: Emergencyhomework.comz’blog/best»websites-to—study-physics;’

L b =

h = Lo b —

7. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE AUCIHHUTTIINHBI

Jlnst peanusanmm AncuUnInBel GU3NKa HMEIOTCS CTICHHATBHDIC MOMEIICHHS JUTS [IpOBe/Ie-
HUSA 3aHATHH JEKIMOHHOTO THIIA, 3aHATHH NPAKTHYECKOro THIA, FPYHIITOBBLIX M HH/MBHIYAILHBIX
KOHCYJIBTALIWH, TCKYILErO0 KOHTPOJIS M NPOMEKYTOUHOM aTTeCTaliy, a TAKKe MOMELIeHHS TSt
CaMOCTOATENILHOH paboTbl. JlaGopatopHbie paGoTsl npoBoasTCS B 1ad0PATOPUSIX MEXAHHKH U
MoneKynapHoi pusuku( 428, 429), snekrpomarnernsma ( 425, 426), ontuku (422, 424), atom-
HOH u sijtiepHoit Gusuku (430.431).
[Tepevens HEnonb3yeMOro JHIEH3HOHHOTO MPOTPAMMHOr0 00eCneyeHus: akeT OYUCHBIX MPO-
rpamm Microsoft Office, Microsoft Open Licence — 61248656

Pabouyto nporpammy cocrasmi Z, .
noueHt kadeapsr Oulld Y/ H.C. Ilpokomiesa
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