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1. EJIM OCBOEHUSA JUCHUATTINHBI

Lleasimp  ocBoerMs jucnummnel  «Du3ukay  spisercs obecneueHHe Oyayiiero
CHCIUATHCTA HAY4YHOH (u3mueckoil 6a3oi, Ha KOTOpOH B BBICIIEH TEXHUYECKON IIKOJIE
CTpoUTCS OOIIEHHIKEHepHas | ClIeLHalbHas TOAroToBKa. llocie/10BaTe/IbHOE H3YUCHHE usuku
BHIpAbATHIBAET CHEM(DUUECKHA METON MBIIUICHHS, (HU3UYECKYI0 HMHTYHIHIO, KOTOPDHIE
OKA3BIBAIOTCS BECbMA ILJIOJOTBOPHBIMH H B APYruX Haykax. CreruajHCThbl, MOJIyYHBLIAC
mmpokoe (GU3MKO-MaTeMaTHyeckoe 00pasoBaHME, MOTYT CaMOCTOATENBHO OCBAWBATH HOBLIC
TEXHHUECKHE HAIPABJICHKS!, YCTICITHO paboTaTh B HHX, JIETKO IEPEXOMUTH OT PEIUEHHS OMHUX
3aad K JAPYrHM, MCKaTh HECTAHJAPTHBIE W HETPAJMLMOHHBIE MYTH, YTO OCOOCHHO BAXKHO IS
IpodecCHOHATBEHON MOOMIBHOCTH CHELMAIUCTOB B YCIOBHAX YCKOPEHHOIO PasBUTHS TEXHHKH.

Sapauu:

e TeopeTHYecKas TOArOTOBKA B 00/acTH (GH3MKH, MO3BOJISIONIAs OYAyIIMM HEXCHCpaM
OPHEHTHPOBATLCS. B [OTOKE HAYYHOM W TeXHHYecKod uHpopmauuu ¥ obecneumBaiomias M
BO3MOKHOCTB MCTIONB30BAHMS HOBLIX (DM3MUECKHX [IPHHIHIOB B TeX 00JIACTAX, B KOTOPBIX OHHM
CTICITHATU3HPYIOTCS,

e (hopMHpOBaHHE HAYIHOTO MBILICHUS, B 9ACTHOCTH MPaBHJILHOIO NOHMMAaHHA TPaHHIl
NPUMEHUMOCTH Pa3ndHbIX (PH3MYECKHX MOHATHH, 3aKOHOB, TCOPHH M YMEHHS OLCHHBATH
CTelleHb JOCTOBEPHOCTH DPE3YJLTATOB, MOJNYYEHHBIX C MOMOIIBIO IKCHEPUMECHTAIBHBIX HIH
MaTeMaTH4YEeCKHX METOA0B HCCIIEIOBAHNS,

e BpPaGOTKA IPMEMOB U HABBIKOB PElIEHWH KOHKPETHBIX 3a/a4 M3 PasHBIX oOmacTei
(HU3MKM, IOMOTaOIUHX CTYICHTaM B JajbHeHIIeM peliaTs HHXCHEePHBIE 3a/1a4H.

® O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHON Hay4HOH anmapaTypoil ¥ BEIpabOTKa Y HHX
HAYATBHBIX HABLIKOB MPOBEJIEHUS SKCICPHMEHTATBHBIX HAYYHBIX HCCI/ICJOBaHHH pPa3AYHBIX
(pM3MUECKUX SIBJICHUIL 1 OICHKH TIOrPENIHOCTEH H3MEPCHHH.

2. MECTO JJUCITUTIJIMHBI B CTPYKTYPE OIIOII BO
Nucuuniaunaa «®usuka» OTHOCHTCS K 0053aTeILHOM YaCTH IIPOrpaMMBL.

3. IIJIAHUPYEMBIE PE3YJIbTATHI OBVUEHUS 110 JUCHUILUIMHE

IInasnpyemMble pe3ynbTaThl 00y4YeHus 1Mo JUCUUIUINHE, COOTHECEHHBIE ¢ ILIAHUPYCMbBIMH
pesynsratamu ocsoerust OITOIT (koMmeTeHIUAMI 1 HHAKKATOPaMH JA0CTHKCHHS KOMIETEHIINH)

dopMupyeMbie [InanupyemMsie pe3ynsrarhl 00y4eHHA 10 AUCIHATUIHHE, HaynmeHoBaHHe
KOMIIETEHIIHH B COOTBETCTBHH C MHAHKATOPOM JIOCTHXEHHA KOMIETEHLIMH OLEHOYHOTO
(koJ, conepiKaHue HMuaukaTop LOCTHKEHHA Pesynbtarhl 00yueHus cpencTea
KOMMETEHLIUH) KOMIIETeHIINH [0 JUCLHIIIHHE
(koj1, colepKaHie UHANKATOpa)
YK-1. Crnocober | YK-1.1. 3maer TUpHHIMINEI|3HAET KOPPEKTHBIE [1OCTa-|TECTHI,
OCYILECTBIIATL MOUCK, |cOopa, oTOopa M 0000LIe- | HOBKH KITaCCHUSCKHUX 3a/]a4. |IK3aMCH

KPUTHYECKHIA aHau3
W cunte3 uHpOpMa-
IIMH, TIPUMEHATH CH-
CTEMHBIA [OAXOM VISt
peleHHs OCTaBIIEH-
HBIX 3a/1a4

Hus HHpOopMmanuu

YK-1.2. YMeeT cOOTHOCHTE
pasHOpOJHBIE SBICHHA W
CHCTEMATH3UPOBATh HX B
paMKax u30paHHBIX BHJIOB
npodeccuoHanbHOH — Jes-
TEJIbHOCTH

VYK-1.3. Bnageer HaBbIKa-
MU HAy4YHOTO TIOWCKa H
mpaKkTHYeCKoi paboTel ¢
HH(OPMALIMOHHEIMH ~ HC-
TOUYHHUKAMH: METOAaMuU
NPUHSITHS PEIICHUH

Ymeer onpefenaTts obmmue
GopMBI, 3aKOHOMEPHOCTH,
MOHATH TIOCTABJICHHYIO 3a-
Jady, TIpaMOTHO MOJIB30-
BaThCS A3BIKOM TPEAMETHOH
obsactu

Bnaneer KyabTypoH MBILI-
JIEHHA, CIOCOOHOCTBIO K
00001IeHHI0, aHaIU3y, BOC-
HNPHATHIO MH(DOPMAIIHH, I10-
CTaHOBKE LW U BeIOOpPY
nyTei e€ NOCTHIKEHHUS

2




OIIK-1. Cnocoben
IVl peLIeHHs IIpo-
(eccroHanbHbIX  3a-
a4  HCITOJIB30BATh
OCHOBHBIE  3aKOHO-
MEpPHOCTH B 00nacTu
mareMaTuky, (usn-
KA, XUMHH, HAyK O
3emiie, OHOJIOTHH H
9KOJIOTMH, MPOTHO3H-
poBaTh IOCIEACTBHA
cBoeit  mpodeccHo-
HAJILHOH JesATE/IbHO-
CTH

OIIK-1.1. 3uaer ¢yHna-
MEHTANbHBIE pa3felbl Ma-
TEMATHKH B 00Beme, HeoD-
XOJIMMOM Ul BIAJCHHA
MaTeMaTH4YeCKHUM  ammapa-
TOM, Jnsg 00pabOTKH HH-
dopmanuy U aHanHM3a JaH-
HBIX B IpO()ecCHOHATBHOK
JICSTEIIBHOCTH

OITK-1.2. Ymeer npume-
HATh METOJ(bl CTATHCTHYC-
CKOTO OLEHHBaHHA H IIPO-
BEPKH THUIIOTE3, TPOTHO3H-
pOBaHUs NEPCIEKTHB U I10-
CJIENCTBHMI cBoeit mpodec-
CHOHABHOM /eI Te/IbHOCTH.
OIIK-1.3. Bnaneer HaBbI-
KaMi J1a0OpaTOpHBIX HC-
ciieloBaHuii B 006JacTH XH-
mMuH, Gusnku, 6HoOTHH M
9KOJIOTHH

3HaeT (HU3HUECKHE OCHOBBI,
OCHOBHBIC 3dKOHBI H ITOHA-
THS (PUBHKH

Vmeer wu3MepsaTh (usHde-
CKHMC BEJIMYHHBI, HCIIONIh30-
BaTb  HMHCTPYMEHTAIbHBIE
cpenctBa (usmkH, oOpaba-
THIBATH Pe3yJIbTaThl H3MEpPE-
HUM, cTpouts rpaduku, ca-
MOCTOSITEJIBHO YBUAETb
CIIEZICTBUSA copmyupo-
BAHHOT'O pe3yJibTara, NelaTh
BBIBOJIbI

Brageer OCHOBHEIMH TIpHeE-
MamMd o0paloTku u npen-
CTaBJICHUS 9KCIIEPUMEH-
TAIbHBIX JAHHBIX.

TECTBHI,
aK3aMeH

4. OBBbEM U CTPYKTYPA JAUCHUIIJIUHBI
Tpyn0EMKOCTE JMCUHILUIMHBI COCTABNAET 5 3a4€THBIX [HHHUL, 180 gacos

TemaTH4ecKHil mIax
hopma o0yqyenust — o4HAA

No
/11

HaumeHoBanue TeM H/UIH
Pa3esnoB/TeM AUCIHIUIHHBI

Cemectp

Henens cemectpa

KonraxtHas paboTa
obyyaroLuxcs
C MeJArorHYecKUM
paboTHHKOM

Jlekuuu

MOArOTOBKH
CamocTosTensHas pabora

JlabopatopHble paboOTHI
B ()opMe MpaKTHYECKON

Dopmbl
TEKYIIEero
KOHTpOA

YCIERaEMOCTH,
dopma
NPOMEXYTOYHOM
aTTecTaluu
(no cemecmpam)

MEXAHHUKA

| TlpakTHuECKHE 3aHATHA
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1 MonekynspHO-KHHETHYECKas TCOpHsl T'a-

2

(OCHORBI TEPMOAHHAMWKH

111, QJIEKTPUYECTBO 1 MAT'HETU3M

1 [DneKTpHYEcKOE I10JIE B BAKYyME

Moo N

[PefiTunr-
KOHTpOJIb Nel




2 JJIEKTPHUECKOE MOJIE B BEIIECTBE ¢ |2 |2 3
3  [MarauTtHOE 110]1€ 9 12 4 4
4 DnexTpoMarHuTHas MHIYKIHK 10 [2 ] 2 4
IV. OTITUKA 2t EoRpA ke 4
1  [Feomerpuueckas u BOJIHOBAs ONTHKA - 11 {22 4 4
V. OCHOBBI KBAHTOBOUM 1 ATOMHO : : -
OU3UKHU 2 14 ._6 ;12-_:-- 20
1 |[KBanTOBag omTHKA 1212 4 5 PefiTuHr-
KOHTPOJIb Ne2
2 [Ctpoenue aTtoma 110 Teopru bopa 13 12 |2 4
3 BoyiHoOBEIE CBOHCTBA MHKPOUACTHIL 14 | 2 4 2
4  [Ypasuenue IlIpeaunrepa 15 |2]2 4
5 |ATom BozOpoja 16 | 2 4 3
6 MHOTI03JICKTPOHHbIA aTOM 17 12| 2 2
7  (OcHOBBI (pU3UKH ATOMHOIO fAJ1pa Peilitunr-
18 | 2 -
KOHTpOJb Ne3
Bceero 3a 2 cemecTp 1-18 /36 | 18| 36 54 Dx3amen(36)
Hamuwre B mucuumumne KIT/KP
HMToro mo AMCLMILIMHE 2 36 18| 36 54 Dk3amen(36)

Coaepmxanue JeKIHOHHABIX 3aHITHH 110 Gu3nke
Paznen 1. Mexanuka
Tema 1. Kunemaruka.
dusnuveckne 0CHOBHI MexaHuky, Pusnueckue mMonenn. Matepuanbnas Touka. [TocrynarensHoe
u BpamaTelbHoe jBmwikenne. Cucrema orcuera. Tpaekropus npuxenus. [lyre u nepemenienwue.
CkopocTs. PaBHOMEpHOE M HEpaBHOMEPHOE JIBIKeHHE. YckopeHHe. TaHreHUualbHOE H HOP-
MaJIbHOE YCKOpeHHs. JIBudkeHue 1o OKPYXXHOCTH. CBsi3b MEXIY JMHCHHBIMA H yTJIOBBIMH KH-
HEMATHYECKUMH BEJIUUMHAMM.
Tema 2. JluHaMHKa TOCTYIATENHLHOTO JABHIKEH UL
3axons! Herorona. Muepuuaibibie cuctembl orcdera. Macca. Cuna. PasHoseicTByIOLIas CHIL
[lousitne cuiioBoro moms. Bujas! BzaumosencTsuii. [Ipunuun otHocutenpbHoctH [Manunes. Um-
Mynse Tena. 3aKoH COXpaHeHHs MMILYJIbCca MEXaHHYeCKOoH cucTeMbl. MexaHHdeckas dHEeprusl.
Pa6ora. MomHocTs. Knnernueckas u nmoteHpanbHas sHeprud. KoHcepBaTUBHBIE CHIBL 3aKOH
COXpaHEHHs SHEPTHH.
Tema 3. Jlunamuka BpamaTeIbHOTO JIBWKEHUS
Mowment unepimu. Teopema Illtelinepa. MoMeHT criibl. MOMEHT MMIyNbca. YpaBHEHHE MO-
MEHTOB (CBSA3b MOMEHTA MMITYJIbCa C MOMEHTOM CHIIBI). Y paBHEHHE JIMHAMHKH BPALIATCIIBHOIO
IOBHIKEHWA TBEPOOIO TC/lA. Kunerudeckast JHEPIryu:A Bpalnaroleroci TBEPOOTO TCia. 3Ha4yeHHE U
COZIEpKaHie 3aKOHOB COXPAHeHHs B MEXaHHUKE.
Tema 4. Mexanuyeckue xonaeGanus
[apMoHMYeckue KonebaHus U UX XapakTepucTHKU. JluddepenuuanbHoe ypaBHEHHE TapMOHHU-
yeckux Kosnebauuii U ero peuicHue. IToHATHE 0 TApPMOHMYECKOM OCHHJUIATOpE. MexaHu4ecKkue
rapMOHHYECKHEe KoJieGaHus Ha mpuUMepe MPYXKUHHOro MasTHHKa. CKOpOCTh M YCKOpPEHHE rap-
MOHHUEeCKUX kosieOanuii. ITonnas sueprus konebanuit. YpaBHeHHE CBOOOMHLIX 3aTYXaKOLIHMX
xonebanuii u ero pemenue. Kosphuuuent u J1eKpeMEHT 3aTyXaHust. Y pABHEHHE BBIHYKICHHBIX
KosieGaHuit ¥ ero pemenne, AMIIMTY @ 1 (asa IpH BHIHYKIEHHBIX MEXaHHYECKHX KOJIeOaHMsIX.
MexanudecKkuit pe3oHaHc. Pe30HaHCHBIE KPUBBIC.




Pazen Il . OcHoBbI MOJIEKYISIDHOI GH3HKH ¥ TEPMOIHHAMHKH

Tema 1. MomekyIsipHO-KMHETHYECKasd TEOPUd ra30B

OCHOBHBIC MOJIOXKCHHUS MOJEKYIAPHO-KMHETHYECKOH TeOpHH BemecTBa. MHKpo- # MakpococTo-
SIHHSI CHCTEMBl. PaBHOBECHBIE M HEPaBHOBECHEIE cOCTOsIHMSA. [loHATHE MaeanbHOrO rasa. OmelT-
HBIE 3aKOHBI MJICAJILHOTO ra3a. Y paBHEHHE COCTOSHUS HaeaibHoro rasa (ypasnenue Knaneitpo-
Ha — Menyieneena). Jlapienue raza ¢ TOYKM 3PEHHSI MOJICKYJSIPHO-KHHeTHYecKo# Teopun. Oc-
HOBHOE YPaBHEHHE MOJICKYJISIPHO — KHHETHYECKOi TeopuH. Yneno crenenedt cBoGobI MOJIEKY-
Jbl. BHYTpEeHHSIsE 3HEPris WACANBHOTO Ta3a. 3aKOH PaBHOPACIPEAEICHHUS SHEPIHH 110 CTeICHIM
cBoboEL. 3akoH MakcBesuia O pacrpeiesieHH MOJICKYJI HICaIbHOIO Ta3a Mo CKOPOCTAM U dHEp-
THSIM TETIOBOTO JIBHKeHHs. bapomerpuueckas gpopmyra. Pacripenenenue bonbimana.

Tema 2. OcHOBBI TEPMOAHHAMHKH

OcHOBHBIE TEPMOIAMHAMHUECKHE TOHSATHS: BHYTPEHHss SHeprus, pabora, Temiora. Teruioém-
KOCTb. [lepBoe Havaio tepmonuHamMuky. Ilpumenenune I-ro Havana TepMOJHHAMHKH K H30MpPO-
neccam. Anmabarudeckuii mporecce. YpasHenue ITyaccona. 3aBHCHMOCTb TEIUIOEMKOCTH HIIE-
anBpHOTO Taza oT Buja npouecca. Gopmyna Maiiepa. Bropoe Hawano TepmMonuaaMuki. OOpaTu-
Mble 1 Heobpatumbie mporecesl. Kpyrosoit nporece (nmkn). Tennossle apurarenu. KI1I Temio-
Boro nasurarens. [{ukn Kapuo.

Paznen II1. DaekTpuuecTBO H MATHETHIM

Tema 1. DnexTpuyeckoe 1oJie B BaKYyMe.

Dnexrpuyeckuii 3apsia. 3akon Kynouna. [lonsitie snektpocratudeckoro moins. HanpskennocTs
nons. CUTOBEIE THHUH (IMHHUH HATIPHKEHHOCTH). [TpHHIMIT CyIIepIO3HILKH 3JIEKTPOCTATHYECKHX
noneii. [Torok BekTopa HanpspkeHHOcTH. Teopema 'aycca st 3neKTPOCTATHUECKOTO TMOJIA B Ba-
kyyMe. IloTeniman snexTpocraTueckoro nons. PaGora cuil sjieKTpocTaTHyeckoro nojs. Lup-
KYJISIIMsSL HAIPSDKEHHOCTH 3JICKTPOCTATHYECKOT0 MO, Y CIOBHE MOTEHIIHAIBHOCTH dJIEKTPOCTa-
THYeCKOro moJig. CBA3b MMy MOTEHIIHAIOM U HAIPSHKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TIOTIS.
Tema 2. DIEKTPUIECKOE 110JIE B BELICCTBE

DnexkTpudueckuilt AUNoab. JUnonbHEIH MoMeHT. IloTeHuuan U HanpsXKEHHOCTh TOJISL JIUIOJSL.
CBoOonHbIe U CBs3aHHBIC 3apsi/Ikl B BelecTBe. THIMBI AUAIEKTPUKOB. MoHHAs, JIeKTPOHHAS H
OpHEHTAIMOHHAs NoJsipu3aluy. [1oNspH30BaHHOCTE (BEKTOP MOJIIpH3anKH). JluanekTpuueckas
BOCIIPHHMYHMBOCTh BelnecTBa. Teopema ['aycca Juid DJIEKTPHYECKOrO IOJS B JIUBJIEKTPHUKC.
DIeKTpUYECcKOoe CMeIeHne (dNeKTpudecKas HHAYKUHsL). JJuoeKTpruuecKas MpoHHLIaeMOoCThb Cpe-
1p1. TTpOBOHUKH B 2JIEKTPUUECKOM 1ojie. PacnpeneneHue 3apsAoB B IPOBOJTHHKE. JIEKTPOCTa-
THYECKOE I10JI€ [IPOBOJHHKA. DIEKTPOEMKOCTh YeAMHEHHOTO MpoBoAHMUKA. KoHiencaTop. Dilek-
TpHYECKAast SHEPTHSI CHCTEMBI TOUEYHBIX 3apsA0B. DHEPrusl 3apsXKEHHOrO IPOBOJIHHKA, CHCTEMBI
IPOBOJHHUKOB 1 KOHJICHCATOPA. DHEPrus 3JIeKTPOCTaTHUECKOrO MOJIS.

Tema 3. MaruuTHOe noJie

MarnuTHOE 110JIe B Bakyyme. MarnuTtHast WHAyKIus, [IpHHEIHN cyneprno3uiiMi MarHUTHEIX T10-
neit. Cuna Jlopenna u cuna Amnepa. 3akon buo-Capapa-Jlamiaca. [{upkyisinus BekTopa mar-
HUTHOW MHAYKIMH. 3aKOH [0JIHOrO TOKa (TeopeMa O MUPKYIALUH HHAYKIIHH MAarHHTHOTO TTOJIS)
B BaKkyyme. MaruuTHoe IoJie B BellecTBe, MarHUTHOH MOMEHT aroMa. MHKpO- H MakpOTOKH.
3aK0H MOJHOrO TOKa (TeopeMa O HMUPKYISIMH HANPSHKEHHOCTH MarHUTHOTO I10JIs1) B BELIECTBE.
Hanpsx€HHOCTE MarHUTHOTO I10JIs1 B BelecTBe. MarnuTHast IIPOHHUI@EMOCTh cpefibl. MHyKims
MarHUTHOTO TIOJS B BEIECTBE.

Tema 4. DeKkTpoMarsMTHAs] HHIVKIIH

Oneir @apanes. Maruutaeii motok. 2JIC uaaykiuu. OCHOBHOH 3aKOH 9JIEKTPOMAardHUTHON MH-
nykuuu (3akoH @apagest). BbIBOJI OCHOBHOIO 3aKOHa 3JICKTPOMArHUTHOW WHAYKIHMHM H3 3aKOHa
COXpaHEHHsI SHEPruy, a Tak)Ke Ha OCHOBE dJieKTpoHHOH Teopuu. [Ipasuio Jlenua (3akon Jlenua).
SIBneHue caMOMHIYKIIMH. MHAYKTHBHOCTE. SIBICHUE B3aMMHOM MHAYKIHH. DHEPrUsl MarHHTHO-
ro nonst. Tok cMelenus. DnekTpoMarauTHoe noe. Cucrema ypasHeHuii Makcsesa.

Paznea I'V. Onthka

Tema 1. 'eomeTpuyeckas ¥ BOJIHOBAs ONTUKA




[IpogonbHble W Momepednsie BOMHBL. Bonnosoit ¢pont. BonHoBoe ypaBHenue. PasoBas CKo-
pOCTh. DIEKTPOMArHUTHAS IIPUPOJIA CBETA. BOJIHOBEIC ypaBHEHHS JIIS JIEKTPOMArHUTHOTO 110~
7151, DHEPTHA HMeKTPOMATHUTHEIX BOJH. XapaKTepHCTHKH CBETOBOH BOMHBL OnrTHyeckas JIMHA
mytH. OnTHuecKas pasHOCTh X04d. 3aKOHBI reoMerpuueckodl ontuku. [lpuHuun [ofirenca.
Mpunuun cyneprosuuun. Korepenrnoets. Untepdepennua sonu. Judpakuus csera. llkana
BJICKTPOMarouTHBIX BOJIH.

Pasznesa V. OcHOBBI KBAHTOBOI H ATOMHOH (DM3HKH

Tema 1. KBanToBas ontuka

TemnnoBoe U3nydenue. XapakTepUCTHKH TEILIOBOTO H3jyderns. AGCOMOTHO YePHOE TeN0. 3aKOH
Kupxroda. 3akon Credpana—Bonbumana. 3axon Buna, @opmyna Penes-/lxunca. Yibrpaduore-
ToBast Karactpoda. ['mmotesa Ilnanka. ®orospdet. Ypasnenue Ditnmreiina ans horoaddex-
ta. ®otousl. Dpdext Komnrona.

Tema 2. Crpoenue atoma 110 Teopur bopa

SIBNeHUs, TOATBEPIKIAIONINE CIOKHOE crpoeHue aroma. CrekTpalbHble 3aKOHOMEPHOCTH H
dopmyna Bansmepa. Moznens aroma Tommncora. OneiT Pesepdopaa Mo paccessHuio 0-4aCTHIL
Mozuens atoma Pesepdopa u ee nenocrarku. [Toctynars: bopa. Atom Bogoposa. Criektp aroma
BOJZIOPO/ia.

Tema 3. BoaHoBble cBOICTBA MUKPOYACTHIL

I'mnotesa ae Bpoiins. Jludpaxuus peHTreHOBCKHX Tydelt Ha Kpructamne. Popmyna Bynsda —
Bparra. DkcriepuMeHTAIBHOE TTOATBEPIKACHUE CYICCTBOBAHUS BOJIH ¢ Bpoins. OneiT JleBuc-
cona u Ixepmepa. COOTHOLIEHUE HEOIPEeIeIeHHOCTEH.

Tema 4. Ypasuenue [lIpeaunrepa

BosHoBas (yHKIMS, ec CBOMCTBA U craTicTHYecKuit eMpicn. Hectanmonapuoe ypasnenue Llpe-
qunrepa. Crarmmonaproe ypasuenue [lIpenunrepa. Yactuua B noteHuuansHon ame. [Ipoxoxe-
HHE YaCTHIIBI Uepe3 NOoTeHUHalIbHEL Gappep. KBaHTOBEIH rapMOHHYECKHH OCITHIDIATOP.

Tema S. AtoM BOJ1IOpO/Ia

Ypasnenwue [Ipeuurepa Juist 3jeKTpoHa B aToMe Bogopona. I napHoe, opOUTaNIbHOE M MAarHUT-
HOE KBaHTOBbIC umcyia. KBaHTOBaHME SHEPrMH U MOMEHTA MMIIYJIbCA 3JICKTPOHA B arOME BOJIO-
pona. CnekTp aroma Bojopoaa. [Ipasuno orbopa.

Tema 6. MHOro3/1€eKTPOHHEBIN aTOM

Op6uTaabHbIl MOMEHT HMILYJIbCA H MarHUTHBI MOMEHT 371eKTpoHa. COOCTBEHHBIN MeXaHH e-
cKMil MOMEHT UMITyJIbca 37eKTpoHa (cruH). CIIMHOBBIH MarHUTHBIA MOMEHT 3J1eKTpoHa. CnuHO-
BOE M MATHUTHOE CIUHOBOE KBaHTOBbIe yncaa. Onsir [lItepra u ['epiaxa. [Tpuurmn 3anpera [Ta-
yiu. [lepuommyeckas ciucreMa 3neMeHToB Menieneena.

Tema 7. OcHoBEI (DH3UKHA ATOMHOTO S1pa

XapaxkrepucTuku aroMHoro sypa. Moaemu saep. Macca u oHEprus CBA3M sjipa. SliepHble CHIIBL
CunbHoe A7iepHOe B3aUMOJIEHCTBHE. 3aKOHbI paZlHOAKTHBHOIO pacnana. Anega-, 6eta- u ramma-
U3JIyuCHHE.

Copepskanne NpaKTHYECKUX 3aHATHIH M0 Gpu3NKe

Paznen I. Mexanuka
Tema 1. KunemMaTHka M AHHAMAKA TOCTYIIATEIBHOIO JIBUKEHUS.
PaBHOMEPHOE M HEPABHOMEPHOE JIBUKCHHE. Y DABHEHHE JBIKEHMs. J[BUIKEHUE MO OKPYKHOCTH.
3akonnsl Heiotona. PaBHomeicTByromas cuil. Cuila TSXKECTH M BEC Tela. 3aKOH BCEMHUPHOTO Ts-
rOTCHUSL. '
Tema 2. 3aKOHBI COXPAHEHUs] B MEXAHUKE.
Wmnyisce Tena. 3aK0H COXpaHeHHsI MMIYJbca MeXaHH4ecKol cucTeMbl. KuneTHueckas U IOTeH-
I{HaIbHAs YHEPrud, 3aKOH COXPAHEHUS SHCPIHH.
Tema 3. JInHaMHKA BpallaTENbLHOO JIBUKEHHS.
MowmenTt unepumn. Teopema llteiinepa. MomMeHT crtbl. MOMEHT UMITYJIbca. 3aKOH COXPaHEHHUS
MOMEHTa HMITYJIECA. ~S}’I:)EIBI-IGHH'.3 JHUHaAMHKH Bpa].l.l,aTeIleOl"O JABHXKCHHA TBEPAOI'O TEila.
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Pasnen II . OcHoBBI MOJIERYISAPHOI PH3HKH U TEPMOTHHAMHKH
Tema 4. MonekysipHO KHHeTHYeCKas TeopHs. ['a30BbIC 3aKOHEL

VpaBHEHHE COCTOSHHS WJleanbHOro rasa (ypasHenue Knanedipona — Mensieneesa). OcHoBHOE
ypaBHEHHE MOJIEKY/IAPHO — KHHETHUYECKOH Teopuu. Yucio crenenelt cBo60IbI MOJEKyIIbL BHyT-
peHHsisl SHeprusl HAeajlbHOIO rasa.
Tema 5. OcHOBEI TepPMOAUHAMHKH
ITepsoe Havano TepMoxuHamuxy. [Ipumenenne [-ro Hauana TepMOJMHAMUKH K H30IpOLECCAM.
Bropoe nayano tepmonusamuky. Teruoseie apurarenu. KI1J[ remnosoro asurarens.
Pazgen I11. DaekTpHyecTBO H MATHETH3M
Tema 6. DnekTpuyeckoe moje. 3aKOHbBI TTOCTOSHHOIO TOKa
3axon Kymona. HanpsokeHHOCTh ¥ HOTEHIHAT 3IEKTPOCTATHYECKOrO MO, XapaKTepUCTHKH
SIEKTPUYECKOI0 TOKA: IUIOTHOCTH TOKA, CHJIAa TOKA. Pa3HOCTH MOTEHUHANOB, HAPSHKCHHE, JIICK-
tpoasmwkymas cuna (DJ1C). 3akonsr Oma u Jxoyins-Jlenna.
Pasgen V. OcHOBBI KBAHTOBOMH U ATOMHOH (pH3HKH
Tema 7. CrpoeHue aromMa 1o Teopus bopa
@oToHBI: Macca, IMITyJITbe, sHeprus. [Toctynarel bopa. ATom Bogopoaa. CriekTp aroma BOJIOPO-
na. @opmyia baibMmepa.
Tema 8. BonHOBRIE CBOMCTBA MUKPOYACTHIL
I'unotesa ne Bpoiins. CooTHoleHne HeonpeaeneHnocTel. YacTuna B OTEHIHATIBHOH sME.
Tema 9. Ctpoenue atoma
Vpasuenue [1IpeuHrepa s 31CKTPOHA B aToMe Booposia. ['aBHoe, OpOUTalIbHOE ¥ MArHHT-
HOe KBaHTOBBIE umcia. OpOMTATBHBEI MOMEHT HMIYNIbCa M MArHMTHBIH MOMEHT DJJIEKTPOHA.
CrMHHOBEIE MOMEHT MMIIYJIbCa M MAarHUTHBIH MoMeHT anektpoHa. [Ipunuun Ilaym. 3acrpoiika
3JIEKTPOHHBIX 000TOYEK.

Coaepxanue J1aGopaTOPHBIX 3aHATHH M0 pu3nke

Paznen I, Mexanuka

JlaGoparopHras paGora Ne 1-0. M3ydenue TeopuH MOrperiHOCTeH.

JlaGoparopuas pabora Ne 1-5. M3yueHne qMHAMUKH BpalaTeIbHOTO JABMIKSHHS TBEPAOTO Te/la
JlaGoparopuas padora Noe 1-9. OmnpeneneHue MOAYINs CIBHTA METAUIOB METOAOM KPYTHJIBPHBIX
Konebanuit

Paznen I1. OcHOBBLI MOJIeKYISAPHOI GHIUKH H TEPMOJIHHAMHKH

JlaGoparopuast pa6ora Ne 2-2.  Omnpezenenne Kod(QQuUHEHTA BA3KOCTH KHIAKOCTH M HHCIA
PeliHorb/1ca METOIOM MAIAIONIET0 B XKMAKOCTH 1IapHKa

Jla6oparopnas paGora Ne 2-7. Omnpezenenue noxasarens aanadarsl BO3ayXa

Paspen 111 DaexkTpuuecTBO H MarHeTH3M

JIaGoparopnast paGora Ne 3-1. M3yuenue 2J€KTPHUECKOrO 10Jist

Jlaboparopnas pa6orta Ne 3-3. MocTOBOH METO U3MEPEHHI

JlaGoparopnas pabora Ne 3-8. M3ydyeHue sBIEHHE DJIEKTPONPOBOJHOCTH U OLPEACIICHHE YICIIb-
HOTO COTIPOTHBIIEHHS METaJlIa

Pazpen IV. Onruka

Jla6oparopuas pabora Ne 5-3. OnpenesieHne JUTAHBI CBETOBOH BOJHBI ¢ MOMOIIBIO KoJel Hbio-
TOHA

JlaGoparopras paGora No 5-5. Onpezenenne JUIMHBI CBETOBOM BOJTHBI ¢ MOMOIIBIO AH(paKLK-
OHHOI PEeleTKH

Pa3jien V. OcHOBbI KBAHTOBOI M aTOMHOI hH3NKH

JlaGopatopuas pa6orta Ne 6-1. Onpeznenenue nocrosinaoi Crepana-bonbumana

JlaGoparopuas paGora Ne 6-2. M3yuerue BHemmHero dhoToaddexta

JlaBoparopras padota Ne 6-3. OmpezaesneHue pe30HaHCHOIO HNOTEHLMaNa BO30YKIEHHS aToMa
metojiom @Ppanka-I'epra




5. OHEHOYHBIE CPEACTBA JJIsI TEKYIMET'O KOHTPOJIA YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALIMU ITO UTOI'AM OCBOEHUA JTUCHUATIJIMHBI
U YYEBHO-METOAUYECKOE OBECIIEYEHHUE CAMOCTOSATEJbHOH PABOTbI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIL YCIIEBAEMOCTH
Bomnpocsr 1151 IpoBeieHHs] pEHTHHI-KOHTPOJIA
PeiiTHHr-KoHTpOJIB Nel
Mexannka
1. Mexanuueckoe JBHKEHHE Kak lpocreiinas opma aBrkeHHs matepud. [TocTynarensHoe v
BpararenbHoe jBruxkeHue. Cucrema orcyera. Paguyc-Bexrop.
2. ®uznueckue moaenu. Marepnansias Touka. Tpaextopus. [IyTh # nIcpeMeLICHHE.
3. CkopocTh. PaBHOMEpHOE M HEPaBHOMEPHOE ABMXKEHHE. Y CKOpeHue, TaHreHImanbHoe u HOp-
MaJIGHOE YCKOPEHHUS.
4. JIBuKeHHe 110 OKpYXHOCTH. CBS3b MEXK/Y JHHEHHBIMH M YIJIOBBIMH KHHCMaTHYCCKHMH Be-
JTHYHHAMH.
5. Ilepeslit 3aKoH HploToHa M MOHATHE WHEPLMAIBLHON cucTeMBl oTcyeTa. Bropoii 3akon Heio-
TOHA ¥ TIOHSTHE CHJIBL, MACCHI M UMILyJibca. Y paBHeHue JBKeHus. Tperuit 3axon HeroTona.
6. Umnysise Tema. 3aKoH COXpaHEHUS UMITYJIbCA MEXaHHYECKOM CUCTEMBIL.
7. Mexannueckas sueprus. Padora. MomuocTs, KuHernueckas U MOTEHIHANbHASA SHEPTHH.
8. TTousitue aGcomoTHo TBeporo Tena. MoMeHT HHepiuu Tena. Teopema Illreinepa.
9. MomeHT cuiibl. MOMEHT HMITyJIbca. Y pABHEHHE MOMEHTOB. Y paBHEHHE BpallaTeNbHOTO JIBH-
YKEHUS TBEPAOIO TEjla OTHOCHTE/IBHO HETIOABHIKHOMN OCH.
10. 3aK0oH coXpaHeHHWs] MEXaHUYECKOH DHEPIUH.
11.l'apmonnyeckue KosebaHust 1 UX XapakTepucTHKH. J[uddepeHiuansHoe ypaBHeHHE rapMo-
HUYECKUX KoseOaHHil i ero perenue.
12. MexaHuyecKue rapMOHMYECKHe KoJiebanws Ha MPHMepe MPY>KUHHOro MasatHuka. CKopocTth
M YCKOpEeHHe rapMoHnYecKuX Koebanuii. [Tonnas sneprus xonebaHuit.
13. VpaBheHue cBOGOIHBIX 3aTyXarolmuX KoneOanui u ero pewenue. Kosbduuuent u nexpe-
MEHT 3aTyXaHHs.
14. YpaBHEHHE BBIHYKJIEHHBIX KONeDaHMil U ero penreHre. AMIUIUTY/A U (asa [pu BbIHYXK/ICH-
HBIX MEXaHHUeCKUX Konebanusax. MexaHu4ecKHid pe3oHaHc,
OcHOBBI MOJIEKYJISIPHOM (PH3HKH U TePMOAHHAMHKH
1. OCHOBHBIE TIONOKEHHS MOJIEKYJIIPHO-KHHETHYECKOH TeopHK BewlecTBa. MHKpo- H Makpoco-
CTOSTHHS CHCTEMBL.
2. Ilousatne uaeansHOTO ra3a. ONBITHBIE 3aKOHBI HAEAILHOIO rasa.
3. YpaBHeHHe cOCTOsHMS UaealbHOro rasa (ypasHenne Knaneitpona — Menzeneesna).
4, JlaBnieHue ra3a ¢ TOYKH 3PEHHS MOJEKYISIPHO-KMHETHYECKOH TeopHH. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO — KHHETUYECKOH TEOPHH.
5. Yucno crenenet ¢co60161 MONeKy bl BHyTpeHHsAsS dHEpPrus HAealbHOro rasa. 3akoH paBHO-
pacrpeae/ICHUs YHEPriH 110 CTENEHAM CBOOOIBI.
6. OcHOBHBIE TEpPMOJUHAMUYECKHE MOHATHS: BHYTPEHHsSA 3Heprus, paborta, Temiora. Y paBHe-
HHUE [1EPBOT0 Havala TepMOIHHAMHKH.
7. TennoéMKoCTh. 3aBUCHMOCTE TEIVIOEMKOCTH HEalIbHOr0 ra3a oT BHJIa Tiporecca.
8. Anuabaruyeckuii nmporecc. Ypasuenue ITyaccona.
9. Bropoe nauaiio repmoanHaMuku. OOparumeie u HeoOpaTtumele mponeccel. Kpyropoii mporecce
(1mt).
10. TemtoBere apuratenu. KI1J| Teriosoro neuraress.
Teer 1.
1. Ecnu apromobuis poexan 45 kv Ha BOCTOK, a 3atem 20 kM Ha 1or © 60 KM Ha 3amaz, To MO-
JIYTb BEKTOPA TIepeMelieHus aRTOMOOKIISI paBeH
a.25m b. 125 M c.20m d.35m




2. MOMEHT MMIIYJIbCA MATEPHAITLITON TOYKH MOYKHO OTIPEIEIUTSD 110 (hopMyJie

a. mvr b. fw c. my d. mr
3. Umnynbe MaTepuaibHOil TOUKH H3MEHseTes 10 3akony p = 107 + 31 j (xr-m/c). Mozxyns cu-
a1 F (8 H), geiicrByionieii Ha ToUKy B MOMEHT BpeMeHH f = 4 ¢, paBeH

a.34 H b.40 H c.26 H d.56 H
4. MatepuanpHas Toyka Maccoi | T, HaXoAsIasACs HA PACCTOSHHM 5 CM OT HCIIOABIKHOM OCH,
BpALLIACTCS BOKPYI HEe ¢ JjimHelHo# ckopocThio 100 ev/c. MOMENT HMIyITbca TOUKH, BBIPaKeH-
Hbli B eqmannax cucremsl CH, pasen

a. 2x107 krave b, 53%107 krxm’e”! c. 2x107 krxm’c™ d. 5%107 xrxm’c”
5. Ha xpato Bpaiaiomieiics miar()opMbl CTOMT YEJIOBEK, CCIIM OH Nepei e B HeHTp mat(hopmel,
TO €€ YIII0Bask CKOPOCTh

4. YMCHBLIHTCS b. He u3MeHuTCH C. YBEJIMUHTCS
6. Teyo BpamaeTcst ¢ YriaoBbIM YCKOPEHMEM PaBHbIM 5 pau/cz, €ro MOMeHT HHeptu# pasen 10
KTXMZ. Tesno BpaLacres 1noj JlL‘-ﬁL‘-’l‘BHCM MOMECHTa CHITBI paBnom

a. 0.5 Hxwm b. 2 Hxm c¢. 50 Hxm d.500 Hxm
7. B COOTBETCTBHM ¢ 3AKOLOM PABHOMECPHOTIO paclpe/CIICHUs] SHEPTHH 110 CTEMEHsIM CBOOO/1bI
CPEJIHsISl KMHETHUECKAs JHEPTHsl MOJICKYITBI H/ICANBHOTO rasa npu Temueparype 1’ pasaa i/2kT.
3nech i = ny + ngy + 2Ry, TAE My, Mgy U B — YUCJIO CTENEHEH CBODOOJIBI TOCTYMATENLHOrO, Bpa-
IWATEILHOrO H Koie0aTeibHOro JIBMIKEHHIT MONeKyIbl. TTpu yCaoBHM, 4TO UMEIOT MECTO TOJIBKO
MOCTYNATENLHOE U BpallaTe/lbHoe ABMKeHKe, Juist renust (He) wueno i paBHO

a. 7 b.3 c. 1 d. 5
8. Kako# u3 npusejieHibIX GOpMYJI OIIHCBIBACTCS ajnabaTndecknii mporecc?
a. PV" = const b. PV = const c. PV=const d. P = const

9. Kyza pacxojlyeTcst TeMioTa B MpoIlecce HarpeBaHus raza py NOCTOSHHOM JIaBiIeHHI?

a. Ha H3MCHCHUC BHYTPECHHEH YHEPriM rasa

b. Ha corepieHUE ra3oM padoThI

C. HA U3MCHCHUC BHYTPCHHCH SHEPriH U COBEPILEHHE ra3oM padboThl

d. Teruiora He pacxomyercs
10. KIIJ] mukna Kapro pagen 60%. Ecim na 20% yMeHBIIHTL TEMIIEpATYPy Harpesarelis U Ha
20% ysemuunth TeMieparypy xonoaunbiuka, KII (B %) qocTuruer 3HauCHUsI

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

Peiirunr-kourposns No2

JIIeKTPHYECTBO H MATHETH3M
1. 3akon Kynona. HanpspkeHHOCTb 3/1€KTpOCTaTUYECKOro nojs. [IoHsTHe 371eKTPOCTaTHYECKOTO
noJist. [IpHHOUD CYyNepro3UIUH 3NeKTPHUECKHX TT0JIEH.
2. Mook HanpsikeHHocTH. Teopema ["aycca 1uist 31eKTPOCTATHYECKOTO TIOJS B BAKyyMe.
3. TloTeHIHAT 3MeKTPOCTATHYECKOTO Tonsd. Pa3sHocTh noTeHuuanos. Pabora cuil ssekTpocTaTu-
YeCKOro IoJis.
4. 1lupKyJIAIHA HAMPSDKEHHOCTH JJIEKTPOCTATHIECKOTO OIS, Y CJIOBHE IIOTECHIHAIBHOCTH 3JICK-
TpoCcTaTHYeCKOro mosist. CBsi3b MEX/Ly NOTCHIMAIOM U HaNPHKEHHOCTHIO DIIEKTPOCTATHIECKOTO
nons.
5. DnexTpuueckuii aunoss. JQunonsubii MoMeHT. [ToTennuan 1 HaNpsHKEHHOCTE TIOJS JIUITONS.
6. JluanexTpuyeckas BOCTPUMMYHBOCTE BelllecTBa. TeopeMa I'aycca Ui 3JIEKTPHYECKOrO I10JIs
B AMBJIEKTPHKE.
7. DnexTpuyeckoe cMelieHue (diieKTpuyeckas HHAyKuus). JluanexTpuyeckas MPOHHUIAEMOCTh
CpeJIbL.
8. DIeKTPOEeMKOCTh YEAMHEHHOIO IPOBOAHUKA, CHCTEMBI IIPOBOJIHMKOB ¥ KOH/ICHCATOPA.
9. DneKTpUUeCKHH TOK M YCJIOBHS €r0 CyIIecTBOBaHMs. Pa3HOCTL NOTEHIMAIOB, 3JIEKTPOJIBH-
XKyILUas CHJla, HAPsKEHHE.
10. MaraurHoe noJie B Bakyyme. Maruuraas uaaykuus. IIpysuun cynepno3uuun MardiTHbIX
nonei. 3akon buo — Carapa -Jlannaca.
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11. JIBiKeHHE 3apsHKeHHBIX YacTHIl B HJIEKTPUMYCCKUX M MAarHUTHBIX monax. Cuia Jlopenna u
cuna AMrepa.
12. 3aKOH MOJIHOTO TOKA /JIsi MArHHTHOTO I10JI B BelecTBe. HanpskeHHOCTh MarHUTHOTO TOJI.
MarnuTHas pOHHIIAEMOCTh cpeibl. MHIyKIusg MAarHUTHOTO IOJISL B BEIIECTRE.
13. Onpir ®apanes. Maruutabit notok. DJIC unaykuun, OCHOBHOM 3aKOH 3JIEKTPOMATHUTHOM
uraykian. pasuno Jlenna.
14. CaMouHAyKLIMs 1 B3aUMOMHAYKIHS. MIHIYKTHBHOCTD.
15. DnekrpomarauTHoe Tone. Crucrema ypasHeHui Makcsenna.
Onruka
1. TTpomoibHBIC W MONEPEYHBIC BOJHEL ['apMOHHYECKUE BOJIHBI M UX XapaKTEPUCTHKH. Boszo-
BOM ()pOHT.
2. BonnoBoe ypaBHeHue U ero pewenue. @azoBast CKOPOCTb.
3. DieKkTpoMarHuTHas MpHpoja CBeTa. BOJHOBBIC ypaBHCHHS IS OJEKTPOMArHUTHOIO IOJIA.
XapaKTepUCTUKH CBETOBOM BOJIHBIL.
4. lpwsrum Tlofirenca. 3aKOHbI OTPAKEHHA M MPETOMIEHHs. AGCOIOTHBIA 1 OTHOCHTENBHBIH
noxasarejiy npejaomMicHus. IlonHoe BHyTpeHHEE OTPAKCHHE.
5. KorepeHETHOCTh M MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. OnTHYECKas JUIMHA IIYTH. Orntuye-
cKas pasHoCThb Xona. MHTepdepeHins BoJH.
6. Hpunmun oitrenca — @penens. Merox 308 @penenst. [IpsAMOIHHEHHOE pacnpocTpaHeHne
ceeta. ludpaxiuus Openens.
7. Nudpaxims dpaynrodepa o GECKOHEUHO JUTMHHON MPAMOH IUEJIH H HA OJHOMCPHOH JH-
(hpakIHOHHOM pelIeTKE.
Teer 2.
1.CHoBbIe JIMHUK 3JICKTPOCTATHYECKOTO OIS
a. Haumnatorcs Ha oTpHIATeIbHBIX 3apsi/iax
b.JTHHK4, KacaTe/bHas K KOTOPO B KaKI0# TOUYKE COBIAAACT C BEKTOPOM HATIPAKEHHOCTH
¢. Haunnaiores Ha MOJIOKUTENBHBIX 3apsijiax
d. Teomerpuieckoe MECTO TOYEK, TOTEHIUAIbI KOTOPLIX PABHBI
2. llorenmuan dIeKTPOCTATHUYCCKOIO 101
a. DHepreTUtecKas XapakTepHCTHKA dJICKTPOCTATHYECKOTO TOJIA
b. Cunosas XapakTepHCTUKA JICKTPOCTATHYECKOTO TOJIs
¢. Pasen pabote. coBepiaeMoii DIeKTPUIECKHMHE CHIIaMU [IPY TICPEMENIEHUH JIMHITHOTO
MOJIOYKUTETLHOTO 3aps/1a U3 JaHHOU TOUKH 10 Ha OECKOHEYHOCTh
d. Pasen 3apsijty, CO3/1al01IEMY JIEKTPOCTATHUECKOE [10J1€
3. Eciut cujia ToKa, nNpoTeKatoniero yepes npoBoaHuk, 400 MA, a HanpsHKeHHe Ha KOHLAX 1po-
BOJIHMKA 5 B, TO conporusiienue npoBoAHKKa PaBHO
a. 1.25 Om b. 2 Om c. 80 Om d. 0,08 Om
4. MaruuTnoe rose
A. CO3/ACTCs JABHKYITMMUCS U TTOKOSIILMMMCS 3apsi/iaMH
b. CO3J1aeTCs TOJNLKO [MOKOAMIMMHCH 3apAdaMi
C. CO3/IAETCH TONBKO JIBHIKYLLIHMHU 3apsiaMi
5. CiJia TOKa, IPOTEKAOIIETo B KATYITIKE, H3MEHsIeTCs! o 3aKoHy / = Ssin/ 00t. Ecii MHILYKTUB-
noeth katymid L=10 MI'H, TO MarHuTHeIH MTOTOK, TPOHMU3BIBAIOLIMA KATYLIKY, H3MEHACTCA 110
3aKOHY
a. ® = 0,05sin100t ¢. d=-0,05sin100t
b. ® = 0,05¢cos100t d. @ =-0,05¢c0s100t
6. CKIajpIBAIOTCA J1BA FAPMOHMYCCKUX KOleOaHus O/IHOT0 HAMNPABJICHHS C OAMHAKOBBIMHU TIEPH-
ofamiu. Pesynbrupyromee Konedanne MMeeT MUHUMAJIbHYIO aMIUTUTY/Ty P pasHOCTH (a3, pas-
HOM
a. /2 b. /4 c.0 dmr
7. Kakue w3 nepeuucsicHHbIX CBOHCTR XapaKTePHDI /1Sl 9JIEKTPOMATHUTHBIX BOJIH?
a. BOJIHbBI ABISIOTCH nonepeybIMHA

10




b. BOJIHBI SIBJISIIOTCS TTPOIOIBHBIMH

C. BOJTHBI MOTYT PacrpocTpaHsThes B BAKYyMe

d. npn pacupocTpaHeHHH BOJTH IPOMCXOMIAT KONEOaus JacTHIl CPe/bl
8. UeMy paBen noKkasarelb [PeoMICHUS Cpejibl 17

a. OTHOLIECHUIO CKOPOCTH CBETA B BAKYyME K CKOPOCTH CBETa B cpejie

b. OTHOIICHMIO CKOPOCTH CBETA B CPeJie K CKOPOCTH CBETA B BAKYYME

C. OTHOHMIEHHUTIO aMTIITHTY/Ibl BOJIHBI B BAKYYME K daMIUTHTYIC BOJIHBI B CpENIC

d. mIoTHOCTH Cpeibl
9. UnTepdepentuieti caeTa Ha3BIBACTCS SBJICHHE

4. OTKJIOHEHHS CBETA OT HPAMOJIMHCHHOIO pacipocTpaHeHUs!

b. HAOKEHUS KOICPCHTHBIX BOJIH U [IepepactpeeIeHNs HX SHEPIHU B IPOCTPAHCTBEC

C. pacceslins cBerd HCOJIHOPOJIHOCTAMK CPEIILI

d. paznosxenus 0eloro cpera B CIEKTP
10. B uJKOCTSX U razax pacipocTpaHsioTes

a. TOJTLKO MPOJI0JIbHBIE BOJIHbL

b. TOABKO NoNEepeUHble BOJIHBI

C. IPOAOJ/ILHBIC H IMONEPCHHBIC BOJIHBI

Peitrunr-kouTpoan Ne3
OcHOBBI KBAHTOBOM U ATOMHOH QH3HKH

1. TeroBoe H3jlyucHHE. XapaKTEPUCTAKH TEIIIOBOTO  U3iydeHHs. AGCOIIOTHO YepHOE Teno.
3axoH Kupxroda.
2. 3akon Credpana-Bonsivana 1 3akoH Buma. Pacnipesienenue SHepruu B CiekTpe abCcomoTHO
yepHoro tena. @opmyna Panes-JDxunca. Yibrpaguoneropas xaracTpoda.
3. KsanTosas runote3a u Gopmyna [Inanka
4. Buewnuii Goroanekrpuueckuii 3phekT u ero 3akoHbl. GOTOHBL.
5. Moaens atoma Pesepdopua. [Tocrynars: bopa. ATom Booposa.
6. I'unotesa ne Bpoitns. DKcrmepuMeHTaIbHOE NOATBEPKICHIE BOTHOBBIX CBOMCTB ~ MHKpOYa-
CTHII,
7. CooTHOIIEHNE HEOMPeIeNeHHOCTEN.
8. Bonnomas (yHKIMsi, ee CBOMcTBAa M CTaTHCTHUECKHH cMbic. HecrauuoHapHoe ypaBHEHHE
[IIpenunrepa.
9. Crammonapnoe ypasHenue Illpeaunrepa. Yactuna B moTeHNuanbHol sMe. KsaHTOBbIA rap-
MOHUYECKHH OCLMIIISATOP.
10. Ypasnrenue IlIpeaunrepa ajist 2JIEKTPOHA B aTOMe Bojiopozia. ['naBHoe, opOuTanbHOe i Mar-
HUTHOE KBaHTOBBIC YHCJIA.
11. KBanToBanue 2HepruM 3JIeKTPOHA B aToMe Bojiopoia. CIIeKTp atoMa BoLOpo/a.
12. OpOuTAILHBIH MEXaHUYECKHH H MarHUTHBIH MOMEHT dJIEKTPOHA.

13. Co6cTBeHHBIN MEXaHUYECKHIT MOMEHT HMIyIhca dyekTpoHa (criuH). CHHMHOBBIH MArHUTHBIN
MOMEHT 32JIEKTPOHA. CrnuHoBOE M MAarHUTHOE CIIMHOBOE KBAaHTOBEIE UMCIIA. Onerr I_UTepHa 41
['epnaxa.

14. Ipunrmn 3anpera [Taymu. [lepuoaudeckas cuctema 35ieMeHToB Menieneesa.

15. XapaktepucTHKH aTOMHOTO sipa. Mojesm aromMHoro sipa. Macca u SHeprus CBs3H spa.

16. 3aKOHEI paOAaKTHBHOIO paciajia. Anbpa-, 0eTa- U raMMa-u3jIyueHue.

Tecr 3.
1. TemnepaTtypa abcomoTro yepHoro tena T = 6000 K. Eciu Temnepatypy Tena yMEHBIIHTE B 2
pasa, TO IHEPreTHYCCKas CBeTHMOCTE abCOJIFOTHO YEPHOIO Tejia
1) ymenbluutTes: B 4 paza 3) yBenuuuTCs B 2 pasza
2) yBenu4uTcs B 16 pa3 4) yMeHbIIHTCS B 16 pa3
2. Ecnu juiMHa BOJIHBL, COOTBEICTBYIOLIAs MaKCUMyMy HM3JIyYeHHs yMEHbIUMJach B 4 pasa, To
Temiieparypa abconOTHO YePHOTO Tena
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1) yeenuunmack B 2 pa3a 3) yBenuumiack B 4 pasa

2) yMeHBLIMIach B 4 pasa 4) ymeHbIIMIach B 2 pa3a.
3. Ecii 3auepHeHHYI0 [UIaCTHHKY, Ha KOTOPYIO NaJaeT CBET, 3AMEHHTh Ha 3epKallbHYIO TOH Xe
TUIOIIA/H, TO CBETOBOE AABJICHUE

1) ocTaHeTCs HEU3MEHHBIM;  2) YMEHBILIUTCA B 2 pasa; 3) yBenuyuTes B 2 pasa.

4. DIEKTPOH B aTOME NEPEXOAMT M3 BO30YXKIEHHOrO COCTOSNHHMs C JHEeprHed £y B OCHOBHOE

coctosaue ¢ suepruei Eo. [Tpu sToM ueryckaercs GoroH. Macca ucmymenHoro GoToHa pasHa
E —E, E,—E, E -E, B, —Fy E +E;

D—=—=— 2)—5— 3) 4) 5)

c ‘ he he

5. Yacrora mazarommero na GoToseMenT U3lydeHHsS yYMeHbIaeTes BBoe. Bo CKOJIbKO pa3 HYX-

HO M3MEHHTDH 3aJIep)KUBAIOLIEe HalpsDKeHne, eciii paboTod BBIXOAA 3JICKTPOHA M3 MaTepuana

(oTO3JIEMEHTa MOKHO Tpenedpeyn?

1) yBenmuuth B 2 pasa;  3) yBEIHYHTH B 2 pas; 5)ocraBHUTh 03 H3MEHEHHH.

2) yMeHBLINTD B 2 pa3a; 4) yMEHBIIUTDH B V2 pas;
6. IIpu 3ameHe 0IHOTO METAIIIA APYTUM [UIMHA BOJIHBL, COOTBETCTBYIOMIAs KPACHOH IPaHULC
doroaddexra, ymensinaercs. PaboTa BbIXo/1a J7ist BTOPOIro METajlla 110 CPABHEHHIO C paboToit
BEIXO/1a JUTA TIEPBOTO

1) yBenuuuace, 2) yMeHBIITHIach; 3) HEe U3MEHMIIACH.
7. Onbrrel CTOETOBA MO UCCJIEIOBAHUIO B3aUMOJICHCTBHSA U3TYIEHHS C METAJLIAMH:

1) MO3BOJIMIH ONPEAETHTE pa3MepEl AApa;

2) MOATBEPHIN KBAaHTOBYIO IIPUPOAY U3JIYUCHUS,

3) mOATBEPIM/IH HATMYHE BOTHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) MOATBEP/TAITH THITOTE3Y O AUCKPETHOM CLIEKTPE SHEPTUH dIEKTPOHOB B aTOMaX.
8. Onpitel Ppanka u ['epua 1o uccren0BaHHIO SIMEKTPHUECKOrO paspsja B mapax pTyTH:

1) MO3BONHITH OMPEAEIUTEL PA3MEpHI si1pa;

2) NOATBEPIIIM KBAHTOBYIO TIPHPOTY HU3JIyUCHHS;

3) MOATBEP/THITH HAJIMUUE BOJIHOBBIX CBOMCTB Y JIEKTPOHOB;

4) moATBEPAMIIM THIIOTE3Y O IUCKPETHOM CIIEKTPE YHEPIHH JISKTPOHOB B aTOMaX.
9. Ha pucynke u300pakeHbl CTalHOHAPHBIC OPOUTHI aTOMa BOJIOPO/Ia COTIACHO MOIEIIH Bopa, a
TaKKe YCIOBHO H300paXeHbl IIEPEXO/IBI HIIEKTPOHA ¢ OJIHON CTAllMOHAPHOH OPOUTEI Ha PYTYIO,
COLIPOBOMKIAIONIMECS H3JTyYeHHEM KBaHTa SHepriH. B ynpTpaduonetosoit obiiactu ciekrpa 314
nepexozibl AaloT ceputo Jlalivana, B BHAMMON — cepuio banbmepa, B HH(ppaKpacHO# — CEPHUIO
[Mamena. HanbomsImett yacToTe KBAHTA B BUANMOM 00/1aCTH CIIEKTPa COOTBETCTBYET I1EPEXO

)n=4—-n=3
2}n=3—->n=2
I)n=5—=n=2

Hn=5—-n=1

10. B teopuu Bopa pajauyc n-oit KpyroBoi opOHTEHI 2JICKTPOHA B aTOME BOJIOPO/IA BEIPAXKACTCS
yepe3 pamuMyc TepBod opOouThl hopmynoi: s, =y -n’. Onpexenurte, Kak H3MEHAETCH

KHHETHUeCKas SHEPIrUs JIEKTPOHA [IPH [IEPeXo/ie ¢ TpeThel OpOUTEI Ha IIEPBYIO.
1) yBennuungaercs B 9 pa3 3) yBenuuuBaeTcs B 3 pasza 5) He MeHseTcA
2) ymeunbluaercs B 9 pas 4) ymenbimaetcs B 3 pasa
11. OnpiTe JleBuccona u JkepMepa no Au(pakuuu Ha KPACTAJIax
1) MO3BOJIMIIM ONIPECIIUTE pa3MepEI A/pa;
2) MOATBEP/AMIIA KBAHTOBYIO IIPHPOY H3JIyUCHHUS,
3) noATBEpIHIA HATUUHE BOJHOBBIX CBOHCTB Y SJICKTPOHOB;
4) IO/ITBEP/IMIIM THITOTE3Y O AUCKPETHOM CIEKTPE IHEPTHH HJIEKTPOHOB B aTOMAX.
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12. CpaBHuTE JUTHHY BOJIHBL ie bpoins % Juis mrapuka Maccoit m = 0,2 r ¥ npoTOHa Maccor
A

m = 1,67-10"2" kr, nMeroMIX OAHHAKOBBIE CKOPOCTH.

1) 6,57:107 2) 8,35:107% 3)6,57-10 4) 8,35-10%,
13. CraumonapusiM ypasHenuem llpemuHrepa T 3l€KTPOHA B BOJZOPOAONON00HOM aToMe siB-
JsieTcs ypaBHEHHe

dy  2m
1 d2x+-E--Ew—{)
22
2)V2w+2—m[£+ : ZL) =0
4re, r

4) v“w+g5w=o

14. Eciu y — QyHKIMS KMEET BHJI, YKa3aHHBIN HAa PHCYHKE, TO BEPOSTHOCTL OOHAPYKHTh 3JICK-

TPOH Ha y4acTKe g <XxX< 5 paBHa

v i 1) 2

/\ 2,
\/ 3)5/
9 1

15. B kakoM cilyHae SHEPTreTHYECKHii CIIEKTP MEKTPOHA CIIOLIHOH?

1) 25ieKTPOH B NOTCHUMAIBHOI M€ U PHHOM 10"%m

2) ANEKTPOH B aTOMe

3) 2MEeKTPOH B MOJICKYJIE BOJAOpOJa

4) cBoOOHBIH 3NEKTPOH.
16. MaxcuManbHOe 3HaUeHHe POEKIMA MOMEHTA HMITYIThCa JTEKTPOHa, Haxosulerocs B {-
COCTOSIHMH, HA HAIIPABJICHUE BHELTHETO MArHUTHOTO T10JIs PaBHO

DA D2h; 3)3h; 4)4h.
17. CKONBKO pasTHYHBIX COCTOSHUI MOYKET HMCTh JJIEKTPOH C IVIaBHBIM KBAHTOBBIM YHCIIOM N = 47

1)15; 2)48; 3)32; 4)54.
18. OmpeieTuTh aTOM, Y KOTOPOro B OCHOBHOM cocTosHuH 3anonHens! K, L, M —cion u B N —
CJIOE PacIoOkKeHbl 7 IEKTPOHOB.

DCl; 2)Ge: 3)Br; 4)Ti.
19. UeM MEHBIIC SHEPTHsE CBS3H S/1pa, TEM

1) Gonbiue y Hero nedeKT Macc;

2) MEHBIIYI0 paboTy HYXKHO COBEpIINTb, YTOOBI pa3jieNUTh 3TO AAPO HA OTAEIbHbLIE
HYKJIOHBI;

3) GoIbIe SHEPTUH BLIISJIUTCS [IPU paciae 3Toro sjipa Ha OT/e/TbHbIC HYKIOHBI;

4) MECHBILIC €ro SHEPrHs MOKOS;

5) MEHBINe JHEPrMM BLUIEIUTCS B PEAKUUH TEPMOSACPHOrO CHHTE3a 3TOr0 fapa C
JpYTUMH SApaMHu.
20. Ilpu a-pacmaze

1) 3apsig sapa He M3MEHUTCS, Macca s/Ipa YMEHbIAETCs Ha 4 a.e.M.;

2) 3apsaj s/Ipa yMeHbIIAaeTes Ha 2¢, Macca sipa YMEHBIIAeTesa Ha 4 a.e.M.;

3) 3apsAn supa yMEHbIIaeTcsa Ha 2e, Macca si/ipa HE MEHSCTCH,

4) 3apsy1 gapa yMeHblIaeTes Ha 4e, Macca siipa YMEHBINAETCs Ha 2 a.6.M.
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21. CKoJIBKO 0~ ¥ - pacmajioB JIOJDKHO IIPOM30HTH, YT0OBI HECTAOMNIBHBIH  M30TOI aMEpHINs

241 u 209 3
! Am TipeBpaTHIICA B CTaGWIIBHBLA H30TON BHCMYTA ) Bi ?

)8 aumdp 3) 6auspP

2)9au3p HT7aunl3p
22. Slgpo asora 'y N 3aXBaTWIIO @ -4acTHILY (;He) W MCIYCTHJIO IIPOTOH. S1po KaKkoro sjaeMenTa
obpasoBanocs?

17 17 16 16 17

D,F 2),0 3)sF 4),0 )N
23. Slapo Gepwumis |Be, mornotun nefitpon ;H , npespamaercs B sapo Gopa \B. Kaxas
9acTHIA TIPHU 9TOM BEIOpackIBAETCH?

Dp 2)n 3) « 4) e” 5) uciyckaercs y -KBaHT
24, B nmopsjake BO3pacTanus MHTGHCHBHOCTH  (pyHTAMEHTANbHBIE B3aHMOICHCTBHA
pacronararoTes cielyomum 00pasoM

1) 31eKTPOMAarHUTHOE, clladboe, rPaBUTALIHOHHOE, CHIIBHOE;

2) cnmaboe, CUITbHOE, TPaBUTALIMOHHOE, JICKTPOMATHUTHOE,

3) 2JIeKTPOMArHUTHOE, IPaBHTAIIMOHHOE, C1a00e, CHIILHOE;
4) rpaBuTaninOHHOE, cnaboe, NeKTPOMarHUTHOES, CHIIBHOE.

5.2. IIpomeskyToqHAs ATTECTALMS 10 HTOIAM OCBOCHHS HCHHILIHHBI (IK3aMeH)
Bonpocs! K 3K3aMeHy
Mexanuka
1. Mexanuueckoe JBuKeHue. MarepuaibHas Touka. [TocTynarensHoe U BpalaTeabHOe JIBHXKE-
nue. Cucrema orcuera. Pajuyc-BeKTop.
2. Tpaextopus. [TyTs 1 nepemenieane. Ckopocth. PaBHOMEPHOE U HEPABHOMEPHOE JIBIKCHIE.
3. TaHreHIHAIBLHOE H HOPMAJIBbHOE YCKOpeHus. Bpalarensnoe qpukenue. KinHeMaTnka Bpaliia-
TEJIBHOIO [BHKEHHS.
4. 3axonnpl HeloToHa. MHepuuansHbeIe CHCTEMBI OTCHETA.
5. Amnysse. 3aKoH cCOXpaHeHUs HMITYJIbCa MEXaHHYECKOH CHCTEMBI.
6. Mexanuueckas sueprusi. Pabora. MoImocTs.
7. Kuneruyeckas ¥ MOTEHIIHAIBHAS SHEPruy. 3aKOH COXPaHEHUs SHEPIrUH
8. A6cosoTHO TBepaoe Tejio. MomenT nHepnuu tena. Teopema [llTeitnepa.
9. MoMmeHT cHisl. MOMEHT UMIyJbca. Y paBHEHHE MOMEHTOB. YPaBHCHHUC NUHAMWKH Bpalla-
TENBHOIO JBHKCHMS TBEPJIOTO Telld OTHOCHTEILHO HENOABHKHON OCH.
Mexanu4veckue KoJe0aHua H BOJHbBI
10. FapMoHHUYecKHe KoleOaHusa U UX XapaKTePUCTHKH.
11. MexaHHYecKHe rapMOHHUECKHE KOJIeOaH s : NPYKMHHBIH U MAaTeMaTHYCCKAH MasTHUKH.
12. 3aryxatomue konedanus. JleKpeMeHT 3aTyXaHusl.
13. BeiyxacHHble Konebanus. Pe3oHanc.
14. TIpOfOJIbHBIC M IONEPEYHBIC BOJIHBL ['apMOHHYIECKHE BOJIHBL M HX XapaKTePHCTHKH. Bomnmno-
BO# ()POHT.
15. Bomnoeoe ypaBHeHue. ®asosas CKOPOCTE.
OcHOBBI MOJIeKYJIsipHOH GH3INKH M TePMOIHHAMHKH
16. MoJieKy/IsspHO-KHHETHYECKas TeOpHs uieanbHoro rasa. CTaTHCTHYECKUH U TCPMOAMHAMHU-
YeCKHH METO/IBI.
17. OnpiTHBIC 3aKOHBI HAEATBHOTO ra3a. Y paBHEHHE COCTOSHUA WICAJIbHOIO rasa.
18. OcHOBHOE YpaBHEHHE MOJICKYJ/IIPHO-KHHETHIECKOH TEOPHH HICAJIHOTO Tasa.
19. Ynesio creneneit cRo601El. 3aKOH paBHOPACIpeC/ICHHS SHEPIHH. BHYTpeHHS s SHEprHs uyie-
aJTLHOTO Ta3a.
20. Pacnipenenenne Maxkcsenna. CpeJiHUC CKOPOCTH MOTIEKYJI.
21. bapomerpuueckas Gpopmyna. Pactipenesnenue bonbimana.
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22. OCHOBHBIE TEPMOAMHAMUYECKHE TIOHATHS: BHYTPEHHSA 3HEprus, paboTa, TeIIoTa, TeILIOeM-
KOCTb.
23. Ilepsoe Hauano TepmoauHaMukH. [TprMenenue nepeoro Hayaia TepMOXUHAMHKH K H30MPO-
neccam.
24. Annabatnyeckuii npouecc. Y pasnenue llyaccona.
25. O6parumele H HeoOpaTuMmble nponeccel. Kpyrosoit npouece. Bropoe Havalio tepmMouHaMu-
KH.
26. Tennosslie apurarend. KosdduumuenT nonesnoro 1eHCTBHA TEMIOBOTO ABUrATEIs.
DJIEKTPHYECTBO H MArHETH3M
27. Dnextpuyeckoe none. 3akon Kynona. HanpskeHHOCTD 1O,
28. TToTOK BeKTOpa HANPSKEHHOCTH JJeKTpocTaTHIeckoro noss. Teopema ["aycca.
29. [Morenuuan. PasHocts noreHmuanon. CBsA3b MEXIY MOTEHLHAIOM U HAIPSKCHHOCTHIO 3JICK-
TPOCTATHYECKOTO ITOJIA.
30. DnexTpuyeckuit Aunos. JumnonsHeli MoMeHT. [ToTeHIHA U0,
31. Tuns! qusaeKTpukoB. MorHas, SIeKTPOHHAs H OPHEHTALMOHHAs nospusanuy. [lonsapuso-
BaHHOCTD.
32. Teopema 'aycca juist S]IEKTPHYECKOTO MOJIS B IUDIEKTPUKE. DIIEKTPUUCCKOE CMEIICHHE.
33. DieKTPOEMKOCTh YeJIMHEHHOT0 1poBoAHuKa. Konjencartopsl. EMKOCTB TITIOCKOTO
KOH/IecaTopa.
34. DneKTpUuecKnit ToK. DNeKTpo/BHKYyLas cuia. Hanpsokenue.
35. Baxon Oma. PaGota u mowHocTs Toka. 3akon Jlxoynsa-Jlenua.
36. MarautHoe mone. Cuna Amnepa u cuna Jlopenua.
37. 3axon buo-Casapa-Jlamiaca. [[pHHIAT CyNEpIO3HIMYA MATHUTHBIX IIOJICH,
38. LlupKyamus BeKTopa MarduTHOM uuykuuu. [ToTok BekTopa MarHUTHOH HHAYKIMHU. Teo-
pema ["aycca [uis MarHUTHOTO ITOJISL.
39. DexTpoMarHuTHaS WHAYKLHA. Camonsaykisi. OCHOBHOM 3aKOH HNEKTPOMArHUTHOM HH-
nykuun. [Tpasuno Jlenna.
40. Cucrema ypaBHenuit Makcpesuia. 31eKTPOMarHMTHOE TT0JIE.
Ontuka
41. 3aKOHBI OTPAXKEHHS H [PEIOMIICHHS ICKTPOMATHUTHBIX BOJIH. AOCOIOTHEIH X OTHOCH-
TENBHBIN NOKa3aTeu npejaomieHus. Ilonnoe BHyTpeHHEe OTPAKEHHUE.
42. KorepeHTHOCTH H MOHOXPOMATHYHOCTE CBETOBLIX BOJIH. OnTryeckas jumHa nyTH. MuTep-
(hepeHITH CBETA.
43. TTpuruun [Noiirenca- @penens. Meron 300 Openeris.
44, Tudpakuusa Opayurodepa. ludpakunonHas penerka.
OcHOBBI KBAHTOBOH H ATOMHOH (H3HKH
45. TennoBoe u3ayueHue. XapakTePUCTHKH TEIUIOBOTO —H3IydeHHA. ADCOIIOTHO YCPHOE TeJIO.
3akon Kupxroda.
46. 3axon Creana-bosbumana 1 3akoH Buna. Pacnpesienenne SHEPruM B CHEKTPe abCOIOTHO
yepHoro Tena. @opmyna  Pones-JDxunca. YipTpaduonerosas karactpoda.
47, Kpanroas runoresa u Gpopmyna [Inanka
48, Buewmnuit Gpotosnektpuyeckuii 3gdexT u ero 3akoHsl. GOTOHBL.
49. Mopens atoma Pesepdopaa. Iloctynater bopa. AToM Bojgopoaa.
50. I'unoTesa ne Bpoiis, DKCIEPUMEHTAIBHOE OATBEPIKICHHE BOJHOBBIX CBOHCTB  MUKpOUa-
CTHUL,
51. CooTHOlIIEHHE HEOMPEIEIEHHOCTEH.
52. BonHoBas (yHKIMs, €€ CBOWCTBA W CTATHCTHUECKUH cMblci. HecranmoHapHoe ypaBHeHHE
[IIpenunrepa.
53. Craunonapsoe ypasuenue [lIpenmnrepa. YacTula B moTeHUMANbHON siMe. KBaHTOBEIH rap-
MOHHYECKHH OCIHILISATOP.
54. Ypaerenue lllpeaunrepa /s dneKTpoHa B aroMe Bogoposa. ['masHoe, opObUTanbHOE M Mar-
HUTHOE KBAHTOBBIE YUCJIA.
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55. KBanTOBaHME 3HEPTHUH ANIEKTPOHA B aToMe Bogopoaa. CnekTp aromMa BOJopo/a.

56. OpOUTaNBHBI MEXaHMUECKHH M MATHUTHBIA MOMCHT SJIEKTPOHA.

57. CobcTBeHHbIM MEXAHHIECKHET MOMEHT MMITYIThCa 3JIeKTpoHa (cruH). CIIMHOBEI MarHHTHBIA
MOMEHT 3JeKTpoHa. CIIMHOBOG W MarHUTHOe CriuHOBoe KBaHTOBble umcna. Omsir IlTepHa u
['epnaxa.

58. Ilpunuun 3anpera [Taymm. Ileprogudeckas ciuctema aneMenTos Menzeneesa.

59. XapaxkteprcTHKHA aTOMHOTO siipa. Mojenu aroMHoro siiapa. Macca 1 sHeprus cBs3u sjpa.

60. 3akoHBI pajinOaKTUBHOTO pacnazna. Aubda-, 6eTa- u raMMa-H3TyYeHHe.

5.3. CamocTosiTennbHas padoTa CTYIEHTOB
- paboTa ¢ JIEKIMOHHBIM MAaTEPHAIOM KaK I10 KOHCIIEKTaM, JIUTEpaType, TaK U 3JICKTPOHHBIM
HCTOYHHKAM HH(popManuu
- BBIOJHEHHE JIOMAITHETO 3a/1aHus U IOJArOTOBKA K PEHTHHT-KOHTPOJISAM
- Hanucanue pedepara
- JUIs KOHTPOJIST paboThl CTY/ICHTOB, & TAKKE JYISl CTUMYJIMPOBAHKS CHCTEMATHYECKOTO M3YUeHHS
Kypca (U3NUKH B TEUEHHE CeMeCTpa MpeLyCMOTPEHB! PeHTHHI-KOHTPOIM. OHY IIPOBOJITCS B MH-
TEPaKTUBHOH (hopMe B BUJIE TECTOB
- JUIS KOHTPOJIS 3HAHMI CTY/IEHTOB [IPOBOAHTCS MTOTOBEIM JK3aMeH (2 ceMecTp)
IIpumepHnbie TeMbI pepepaTHBHLIX padoT
1. DiIeMEHThI MEXAHHKH JXHAKOCTeH M rasos. Obuue CBOHCTBA JKUAKOCTEH M ra3oB. YpaBHCHHE
neuKenus B popme Ditnepa. [Tone ckopocteit, THHAN U TPYOKH TOKA.
2. YpasHenue HepasphiBHOCTH. Y paBHeHuce bepryium. Cucrema ypaBHeHHH ra30MHAMUKH.
3. Baskocts. Teuenue Bsizkoit sxunkocta. @opmyna [Tyaseis.
4. JlamuHApHBIH 7 TypOyNeHTHEI pexxuMbl Tedenus. Llupkynaims ckopoctu. [ToteHusanbHOC H
BUXPEBOE JIBHIKEHUS.
5. JluaKeHMeE Tell B )KHIKOCTAX U razax. Teopema JXKykoBckoro.
6. Peanbubie rassl. Cuilbl MEXMOJIEKYJIAPHOTO B3aUMOJEHCTBUS B rasax. YpasHeHue Ban-zep-
Baanbca. M30TepMmbl peanbHoro rasa. MeracrabuibHble cocTosHEs. KpuTHieckoe cocTosHHE.
7. BHyTpeHHss sHeprus peainsHoro rasa. ddext JHroyss — Tomcona. CxrIDKEHHE ra3oB M MOTy-
YEHHE HU3KUX TeMIIepaTyp.
8. CpoiicTBa HAKOCcTel. XapakTepucTHKa XHAKOro coctosuus. CTpoeHHe KUAKOCTeH. bimk-
Huii nopsinok. IloepxuocTHOe HatTskeHHe. CHIIbL, BO3HHKAIONIME HA KPHBOH MOBEPXHOCTH
MWHIKOCTH.
9. CoiictBa TBEpABIX Tel. AMOp(HbIC M KpUCTAIMYECKHe Tena. KpueTauiieckas peeTka.
JlansHui nopsJioK.
10.Ynpyras u miactiudeckas Aedhopmanuy. 3akou I'yka.
11. Jledextsr B kpuctayuiax. Xuakue KpucTauibl.
12. da3zosble paBHOBecHs W (a3oBbie Mepexo/bl. Pasbl BEIIECTBA. YCJIOBHA PaBHOBECHS (as.
Wcnaperme W KoHIeHcanus. lliaBieHue u KpHcTammm3anus. YpasHenne Kianelipona —
Knaysuyca. ®azosas muarpamma (auarpaMma coctosnus). Tpolinas Touka.
13. Diementhl Gusnucckoit kuneruku. SAsnenns nepenoca. Iuddysus. Kosppuument mpoy-
sun. Termonposoanocts. Koadduunent tennonposoHocTd. BA3KoCTh (BHYTpeHHES TPEHHE).
Koapduuuenr Bsazkoctu. Jlunamuueckas ¥ KHHEMAaTHYeCKast BA3KOCTb.
14. DrexTpHUeckuii TOK B rase. Ilponecesl HOHM3aAIMK M pekoMOuHauuu. Pabora noHU3aIMA.
[MToreHuran HOHU3AMK. Y TapHas HOHU3aIHSL.
15. Tlnazma. TTonsarue o miasme. CriocoOsl co3anus miasmel. HuskoremneparypHas 1miasMa u
ee npuMeHenue. BricokotemnepaTypHas miasma. [IpoGiema ocymiecTBIeHHS YIPaBjsieMOro
TEPMOSAIEPHOrO CHHTESA.
16. YckopuTeH 3apsDKeHHBIX YaCTHIL,
17. MaruuTHoe noJjie B Bemiecrse. IloHsTHE MAarHUTHOTO MOMEHTa aToMa. THIIbl MarHETHKOB.
Touka Kropu. J/lomensl. Kpusas HaMarHH4MBaHHs.
18. D dext Iormiepa 1wist 3ByKOBBIX BOH. YIBTpa- ¥ HHPa3ByKH.
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19. Untepdepomerp Maiikenscona. Onsir Maiikenscona.
20. I'onorpadwus.
JlomotHHTE/IbHBIE
1. TTousTHe 0 GyHIAMEHTAILHOM IPABHTALMOHHOM B3aUMOJIEHCTBHH. | PaBUTALIHOHHBIC BOJHBL.
2. DKCIIEpUMEHTAIbHOE JI0KA3aTEIbCTBO CYIECTROBAHUS TPABUTALIMOHHBIX BOJIH.
3. Paciuupenue BeenenHo# U peTuKTOBOE NMEKTPOMArHUTHOE H3IIyYEHHE.
4, Bo3HUMKHOBEHHE TAIaKTHK U 3Be3/. CunTe3 XMMHUYCCKHX 3JIEMEHTOB B 3BE3/1aX.
5. TemHas Marepust 4 TEMHas SHCPrUs.
6. Benukoe o0benuHeHne GpyH/IaMeHTATBHBIX B3aUMOJIEHCTBUH.
7. CrangapTHas MOJIENb DI€MEHTapHBIX YaCTHIL,
8. CoBpeMeHHBIE B3IIIs/bl HA CTPOCHHE 3JICMEHTaPHBIX JaCTHIL.
9. MeToapb! perucTpaLyy 3JIEMEHTAPHBIX YacTHIL.
10. AETHMHP. AHTHBEIECTBO U €ro CBOMCTBA.
11. PentrenoBckas ToMorpadust ¥ IpUMEHEHHE MaTHUTHOTO pe30HaHca.
12. JTocTH)KeHUsl COBpeMeHHOI OMO(U3UKH.
13. Junamuyeckuii xaoc. @paxTabl.
14. TTopsanok 1 Gecropsiiok B MUpe OOJIBIIAX MOJIEKYIT.
15. Kuneruka u TepMouHaMUKa OHOIOTHYECKUX MTPOLECCOB.
16. DKCIEpUMEHTAIBHBIE HCCIIEAOBAHNS MEKTPOMATHUTHOTO 110J1st 3eMIIH.
17. MaruuTHOE moJie 3eMIu.
18. DIeKTpUYECTBO B XKHUBBIX OpPraHU3Max.
19. DnexrpuyecTBo B atMochepe. MonHus U €€ Ipupoa.
20. ®HU3MUECKUE METOIbI PETUCTPALIMH 3EMIICTPSICEHHH.
21. IlpuGopsl HAHOTEXHOJOTHN: CKAHUPYIOWIMH TYHHEIBHBIH MHKPOCKOTI, ATOMHO-CHJIOBOH
MUKPOCKOTI, OTHKHENONbHBIH ONTHYECKHH MHKPOCKOTI.
22. Hanotexnonorus u ee npumenenne. Hanomarepuanel. Hanoycrpoiictsa.
Crnrcox MOKeT OBITh paciuupeH. Temy pedepara CTYAEHTBI COTACYIOT C IIPENOIABATENIEM.
douj oreHOUHBIX MaTepranoB (POM) Ul IpoBeJCHHs aTTeCTald YPOoBHA ChopMUpo-
BAHHOCTH KOMTIETEHIUH 06yYaIomUXCsl 110 JUCIUILUTHHE 0()OPMIIAETCS OTAEIBHBIM JOKYMEHTOM.

6. VYAEBHO-METOJINYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUTIIIMHBI ®U3UKA
6.1. KnurooGecnevyeHHOCTh

HaumeHOBaHHe JIUTEpaTYphl: aBTOp, HasBa- | [ox KHWUI'OOBECITEHEHHOCTB
HHG; BV MSRAEIS, MRiemedibaree H;ﬁ;' Hanuuue B anexkTporHoM Karanore D5C
1 2 3 4

OcHoBHas uTepaTypa

1. Ky3HeunoB, Apremuii AprembeBHY.
Kypc obutelt pusnku [2nekTpoHHbIl pe-
cype] @ I HHKEHEPHO-TEXHUHECKHX
Hanpasyenuii 6akanaspuara : yueGHoe no-
cobue / A. A. Kyzueuos ; Bnaaumupckui
rocyapCcTBEHHbI YHHBEPCHTET HMEHH
Anekcanzpa Ipuropsesnya i Hukonas pu- | 2019 | http://e.lib.visu.ru/bitstream/123456789/8090/1/01874.pdf>.
ropseenya Cronerossix (Bal'Y) — Briaau-
mup : Bnl'V, 2019 .— 3arnasue ¢ TUTYNa
3KpaHa .— DIEKTPOHHbLIH pecypc CONepPIKUT
TEKCTOBblE AaHHble.- 216 c.: un, — Cpoboj-
HbIii IOCTYII B JIOKATLHOW CETH YHHBEPCUTE-
Ta .— ISBN 978-5-9984-0988-2
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2. Anrtonopa, Mapus AJleKCAaHAPOBHA.
dusuka [DnekTpoHHEI pecypc] : mabopa-
TOpHBIA mpakTukym / M. A. Antonosa, H.
C. Tpokomesa ; Bnanumupckuii rocymap-
CTBEHHBIl YHUBEPCUTET HMEHH Asexcanipa
['puropsesuya M Hukonas I'puropbeBuya
Cronetosbix (Bnl'Y) — Bnaaumup : Bal'y,
2019 .— 3arnaBMe ¢ THTyJla 3KpaHa .—
Mmeercs mmeuatHas BEPCHA C BhIX. JIAH.:
Bnagumup, Bal'V, 2019.-98 c.: un., Tabn. —
CsoGoaHslii 1oCTYn B IOKANLHOM CETH yHH-
sepcuteta .— ISBN 978-5-9984-1062-8

2019

http://e.lib.visu.ru/bitstream/123456789/8129/1/01881.pdf=.

3. ®uzuka : MeToJMYeCKHe YKazaHua Ui
MOJrOTOBKK CTYIEHTOB K TEeCTHPOBAHHIO /
A. ®. Tankun [u agp.] ; Bragumupcekuii roc-
YJApCTBEHHBIH YHHUBEPCHTET HMEHH AJeK-
canpa Ipuropsesnya U Hukonas 'purops-
esnua Cronerosbix (Bnal'V), Kadenpa o6-
el 1 npuKiagHoi GU3KKH — Bragnmup
BinagumMupckHil rocyaapeTBEHHBIH yHHBEp-
cuteT uMeHH Anekcanapa ['puropbeBuua
Huxonas  [puroppeBuua  CTONETOBBIX
(Bal'V), 2013 .— 243 c. : un. — Hmeerca
3JIEKTPOHHAs Bepeus .— Bubauorp.: ¢, 242,

2013

http://e.lib.vlsu.ru/bitstream/123456789/3390/1/0126 1 .pdf>.

4. Fankun, Apkaanii @epoposny. Jlekuun
no ¢usnke. Kpautoeas u anepuas uauka /
A. @, Tankun, H. C. INpokowesa ; Bnaau-
MHPCKHII TOCYZapCTBeHHBIH YHHBEPCUTET
umeHn Anexcangpa [puropeesuda u Huko-
naa I'puropresuua Cronetossix (Bal'Y) .—
Bragumup : BrnaguMupckuii rocylapcTBeH-
HLIi yHUBEpCUTET UMEHN Anekcanapa I'pu-
ropresuua u Hukonas I'puropsesnua Cro-
netosbix (Bul'Y), 2016 .— 86 c. : un., Tabn.
— HMmeercs snekTpoHHas Bepcus .— Buo-
nuorp.: c. 85.ISBN 978-5-9984-0654-6.

2016

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

5. Aatonosa, M.A. ®H3MUKA, MexaHuka.
MonekynapHas ¢usnka. TepMoauHaMHKa,
DnextpudecTBo. MarHetus™. Mexanuse-
cKkHe KonebaHus M BOJIHLL. BosHoBas onTu-
ka: yuebHoe mnocobue/ M.A. AHTOHOBA.
10.K. Kokypuna; Bnagum. roc. yH-T HM.
A.I'. u H.T. Cronetopsix. — Bnagumup: Han-
g0 Bal'Y,20171SBN 978-5-9984-0776-5

2017

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

JlononHUTe bHAS JIMTEpaTypa

1. Tankuu, Apkaanii Wegopoeny. Jlekuun
no ¢usuke : B 4 u. : [yueGnoe nocodue] / A,
@©. lNankuH ; BraguMupckuil rocynapcrsen-
Helft yHusepeuter (Bal'y) — Bnamumup !
BrnaguMmupeknii rocynapcTBeHHbIH yHHBEp-
curet (Bal'Y), 2004-2007.

2004 -
2007

http://dspace.www 1. .vIsu.ru/bitstream/123456789/1485/3/00

360.pdf>.
http://dspace.www 1. vlsu.ruw/bitstream/123456789/1214/3/00

473.pdf>,

2. Yepros A.I'. 3amaunuk no Qusnke:
VyeOHoe nocobue ana sTysos / A. T.
Yepros, A. A. Bopobees. — 8-e wu3nm.,
nepepad. M pon. — M. : ®dusmarut, 2007. —
640 c. : un., Tadin. — ISBN 5-94052-098-7.

2007

3. Amutpuera, Enena Banepnesna. VueG-
Hoe nocoGue no gusnke : mexanuka / E. B,
Hmurpuera, B. C. Tlnemwusues ; Bnanumup-
CKHH rocy/1apCTBEHHbIH YHHBEPCUTET

2009

http://e.lib.vIsu.ru:80/handle/123456789/1304
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(Bal'Y) .— Bnammmup : Bragumupckuii
rocymapcTBeHHbl  yHMBepcuTeT (Bal'Y),
2009 .— 143 c. : wn., Tabn. — Hmeerca
9JIEKTpOHHas BepcHs .— bubmuorp.: ¢. 143.
ISBN 978-5-9984-0005-6.

4, Capenser U.B. Kypc ofueit puszuku !
yueGHoe rocobue ana sTy3os: B 3 1./ H. B.
Cagenber. — 7-e¢ u3m., crepeotun. — CII6.:
Jlans, 2007 — (JIyqwwue KnaccHueckue yued-
uukn) (Knaccnueckas yueOnas nurepatypa| 2007
no ¢usuxe) (Yuebuukn g sysos. Crneuu-
anpHas snureparypa). — ISBN 978-5-8114-
0629-6.

6.2. Ilepuognueckue H31anuMd.
. MexayHapoaHbiit HayuHbli xKypHAT «Hay4aHoe 3Hanne COBPEMEHHOCTH))
2. Kypuan «IIporneccrl B reocpenaxy
. Hayusno-npaxruucckuii xyprain «Modern Science»

6.3. UnuTepHeT-pecypenl

. study.com/academy/lesson/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.com/blog/best-websites-to-study-physics/

—

)

h B W N -

7. MATEPUAJILHO-TEXHUYECKOE OBECITEYEHHUE JUCHHUILJIMHbI

Jlist peanu3aniy JUCIUILTHHBI GH3HKA HMEIOTCS CIICHHMa/IbHBIE TIOMEICHH JUIS TPOBEJIe-
HHUS 3aHATHN TEKIIHOHHOTO THIIA, 3aHATHI IPAKTUYECKOT 0 THIIA, TPYIIOBBIX U MHIUBU/1YalbHbIX
KOHCYJIBTaLHi, TCKYIIEro KOHTPOJIA W TPOMEKYTOUHON aTTECTAllHy, a TAKXKe NOMEIICHHUS Ui
caMocTosATeNBEHOH paboTel. JlaGoparopuble paboThI MPOBOAATCA B J1a0OPATOPHAX MEXAHHKH H
MosekyssipHoit pusuku( 428, 429), snextpomarterusma ( 425, 426), ontuxu (422, 424), atoM-
Holt U saepHOi Gusuku (430,431).
[lepeyeHp MCITONB3YEMOTO THIIEH3HOHHOTO NIPOrPAMMHOT0 00eceyeH s MaKkeT OYHCHBIX MPO-
rpamm Microsoft Office, Microsoft Open Licence — 61248656

PaGouyio mporpaMmMy cocTaBHI ;
nouenT Kadenpsl OulldD /3 H.C. IIpokouiesa

Penienzent
(mpexcraBurens paboToaarens)

[TporpamMma paccmoTpeHa u o106peHa Ha 3acefanuu kadeapsr ¢O6mas u npukiaHas GusnKar
[TpoToxon Ne OT rona
3aseayromuii kaheapoii B.B. JlopoxkoB

Pabouast mporpamma paccMoTpeHa 1 of06pena ]
Ha 3ace/lanuu yueOHo-MeToauueckoi komuccun Hanpasnenus 06.03.02 ITlouBoBenenue

[TpoTokoin Ne /7'5 oT /(g eﬂﬁ /f/ﬂ/ roja.
[Ipeacenaresb KOMACCHH p/%ﬁ*ﬁz/ \ %ﬁj{{é&‘g (/// .
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