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1. HEJIM OCBOEHUSI JIMCIHUILIMHBI

Heassmu  ocoenust  aucuumunuel  «Pusukay  SBISETCS  0OeCHeYCHIE Oynyiero
CHelUaIMCTa HayuyHOH (u3uyeckoli 0a30if, Ha KOTOPOH B BbICIICH TEXHHYECKOI HIKOJIe
CTPOHUTCA OOIICHHKCHEPHAS H ClCUHAIbHAS MOAroToBKa, [locienoBarteisHoe H3y4YeHHE (PU3UKH
BBIPAOATHIBACT  CHICHM(BUUECKH METO  MblILIeHHs, (pu3MYeCKyI0 MHTYHIMIO, KOTOpbIC
OKa3bIBAIOTCA BECbMa IUIOJOTBOPHBIMH M B IPYrMX HaykaX. CHelMantucThL, MOJIyYHBIIHE
IIMPOKOe (PH3UKO-MAaTEeMaTHIeCcKoe 06pa3oBaHue., MOTYT CaMOCTOSITEILHO OCBaMBATh HOBbIC
TEXHHUCCKHE HANPABI/ICHUA, YCMEHO paboTaTh B HUX, JIErKO NEPEXOUTH OT PeleHHs OIHHX
3a/a4 K JpyTHM, MCKaTh HECTAHAAPTHBIC U HETPAJMIMOHHBIE MYTH, YTO 0COGEHHO BAKHO LIS
MpO(hecCHOHATBHON MOOHILHOCTH CHENHATHCTOB B YCJIOBHSX YCKOPEHHOTO Pa3BHTHS TEXHUKH.

3ajpaun:

® TCOpCTHHECKas MOArOTOBKA B 00/1aCTH (HU3NKH, MO3BONAIOMAS GYIYILHM HHIKEHEepam
OPHCHTHPOBATLCS. B IOTOKS HAYYHOH M TeXHHYECKOH MH(OPMAILMH H OOECTICUHBAIOIIAS MM
BO3MOKHOCTB MCTIONB30BAHHSI HOBBIX (DM3HYCCKHUX NPUHIIHIIOB B TeX 00/1aCTAX. B KOTOPBIX OHH
CHIELHATN3HPYIOTCH,

* (opMHpOBaHie HAYYHOTO MBIIJICHUS, B YACTHOCTH IPaBHJILHOTO TOHUMAHHUS PAHUIL
NPUMEHHMOCTH  Pas/IMYHbIX (DH3MYCCKHX MOHATHIH, 3aKOHOB, TCOPHIl M YMEHUS OICHUBATEL
CICICHD JIOCTOBEPHOCTH PE3yJILTATOB, MOJNYYCHHBIX C [OMOLUIBIO SKCIEPHMEHTATLHBIX HITH
MAaTeMaTH4eCKHUX METO/10B HCCIICI0BAHHUS,

® BbIPabOTKA NPHEMOB M HABBIKOB PEMICHHIT KOHKPETHBIX 3a7a4 M3 pasHbIX obuacTei
(hu3MKHM, TOMOTAIOIINX CTYNCHTAM B JabHeilIeM pelaTh HHIKEHEPHKIE 3a/1auH.

¢ O3HAKOMJICHHE CTYACHTOB C COBPEMEHHOIH Hay4HOIi annapatypoii u BBIPA0OTKA ¥ HUX
HAYQ/IBHBIX  HABBIKOB MPOBEJCHUS IKCHEPHMEHTATBHBIX HAYUHBIX MCCC0BAHHI Pa3IHUHBIX
(pu3uuecKuX ABICHUIT H OLEHKN TOTpeIHOCTe H3MEPEHHI.

2. MECTO JJMUCUUIIIMHBI B CTPYKTYPE OIIOII BO

Jcunmmna « Pusuka» 0THOCHTES K 0053aTeNbHOI YacTH IIpOrpaMMmBbl.

3. INIAHUPYEMBIE PE3VJBTATBI OBYUYEHHSI 110 AUCHUTTIJIMHE

[Inannpyemble pe3yisTaTsl 0O0y4eHUs 110 JNCLUILIHHE, COOTHECCHHBIE TMJIAHUPYEMBIMH
pesynbTatamu ocoenus OITOIT (koMneTeHIMAMI 1 HHAMKATOPAMH JOCTHIKEHHS KOMIIETEHIIUi)

Haumenosanme
OLUEHOMHOTO

[Tnanupyemble pesynbTaThl 00yUeHNs MO AMCUHITIHHE,
B COOTBETCTBHH C MHAMKATOPOM JNOCTHAKEHHS KOMIICTEHIIHH

Dopmupyemble
KOMIIETEH MM

(kon, conepxaHme Muaukatop nocrikenns Pesyabrate! obyuenmns cpeacraa
KOMIIETEHILHN) KOMMETeHLHH 110 AHCUMTLITIHHE
(Ko, cosepikanne HHIHKATOPa)
YK-1. CnocoGen | VK-1.1. 3uaer [PUHUHIB! | 3HACT KOPPEKTHBIE [OCTA- | TECTH,
OCYIIECTBIATE TIOMCK, [¢Gopa, oTGOpa M 0606IIIE- | HOBKH KIIaCCHUECKHX 3ajlad. [9K3ameH

KPHTHYECKHH aHanmm3
H CHHTe3 uH(]popma-
LHH, TIPHMEHATH CH-

HUS HHOPMAIUH
VK-1.2. YMeer cooTHOCHTE

Ymeer onpexensts ofrne
(GopMBI,  3aKOHOMEpPHOCTH,

CTeMHBIH 110/1x0/1 Jutst | PASHOPOJIHBIC  SIBICHUSL M |HOHSTbH MOCTABICHHYIO 3a-
pEHICHHUs TOCTaB/eH- CHCTCMAaTH3HPOBATL HX B Aa4vy, IpaMOTHO  TI0JIb30-
HBIX 3a]1a4 paMKax H30paHHbLIX BHJIOB|BAThCS A3BIKOM IMPEIMETHOI
NpodeccHoHaNIbHOH  aes- [obnacTu
TEJIBHOCTH Bnaneer xynbrypoit Mbl-
YK-1.3. Bnameer HaBbIKa-|neHMs, CHOCOOHOCTBIO K

MH  HAy4yHOTO [IOUCKA W
NpakTHYeCcKoH paboTel ¢
HH(OPMALIMOHHBIMH ~ HC-
TOYHHKAMH: METOJaMH
NIPUHATHA pPeLIeHUi

00001MenHIo, aHATH3Y, BOC-
NPUATHIO MH(DOPMAIIHH, T10-
CTaHOBKE 1elH W BBIOOPY
NyTei e€ JOCTHIKEHHS
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OIIK-1.
NPUMEHSTh
3HaHus  yHmamen-
TaJIbHBIX pasienos
Hayk o 3emule. ecre-
CTBEHHOHAYYHOrO0 U
MaTeMaTHYeCKOro
LUKJIOB IIPH PEIICHUN
3a7a4 B 00JIaCTH HKO-
JOIHH U IPHPOJIO-
MOJIL30BaAH U

Criocoben
0OazoBble

OIIK-1.1. 3naer ocHOBBI
(GynnamenTanbHBIX  pasje-
JOB HayK o 3emie, ecre-
CTBEHHOHAYYHOTO M Mare-
MaTHYeCKOro MHKIIOB
OIIK-1.2. VYmeer mnpume-
HATH Oa3oBbIe 3HAHHUS (-
3WYECKHX 3aKOHOB W aHa-
mM3a (DU3HYECKUX SBICHHMIT
JUISL peleHus 3amay B 00-
JIaCTH 9KOJIOTMH W HPHPO-
JI0NI0Ib30BAHUs

OIIK-1.3. Bnaneer 3naum-
MU (byHIaMeHTATBHBIX
pasaesioB Hayk 0 3emJe Ul
pelienus 3ajad B oOmactu
5KOJIOTHH M IPHPOJIONOb-
30BaHUsI

3Haer (u3HYECKHE OCHOBBI,
OCHOBHBIE 3aKOHbI H [OHS-
THS (PU3HKH

YMmeer wu3Mepsats  (usmye-
CKHE BEJIMYHHBI, HCIOJIb30-
BaTh HHCTPYMEeHTAIbHEIE
cpeacrsa  (usuku, obpaba-
TBIBATH PE3YJILTAThl H3MEpe-
HUH, CTPOMTHL rpaduku, ca-
MOCTOSITEJILHO YBUJICTh
CIIEJICTBHSI copmyupo-
BaHHOTO pesylbTara, JIe/aTh
BBIBOJIbI

Braneer ocHoBHBIMM mnpue-
MamMu  00paboTKH W npes-
CTaBJICHHS SKCIEPUMEH-
T&IbHBIX JAHHBIX.

TCCTHL,
IK3aMeH

4. OFbEM U CTPYKTYPA JTUCHHILINHBI
Tpynoémkocts aucunnumbl cocramsier 5 3auéTasx exmaniL 180 yacon

Temarnuecknii mian
(hopma oﬁy'{emm OYHAasN

HaumeHoBanue Tem u/uian ‘
pamenom"rcm AHCUHITNHHBI ‘

Henens cemecrpa

‘ KontakrHas padora |
o0yuaioLmuxes
¢ MeAArorHYecKum

| aboOTHHKOM
! _pav —

'J'Ia()opampnb]e paboTk

B (popMe npakTHUecKOii

Jlexumnn

CamocrosTensHas pabora

NOATrOTOBKH

npaKTl-iHBC KHE 3aHATHA

Dopmbl
TEKYILEro
KOHTpONA

YCIeBaEMOCTH,

(opma |

MPOMEKYTOUHOI

ATTeCTalHH

(no cemecmpan) |

1.-4

MEXAHHWKA

Kunemaruka

+
oo

JInHaMuKa nocTynarebHOro ABUIKEHHS

(9]

JlMHamMiKa BpalaTebHOro JABHKEHUS

ESORVSRE N Rr=—

Mexanuyeckue kosebanust

II. OCHOBBI MOJIEKYJISIPHOM ®M3UKH
U TEPMOJIMHAMUKH

4 M‘[\JM[\JOO

1
30B

‘Monel{ynzpnomn HEeTHYEeCKasl TeOpHsl ra-

(OCHOBBI TEPMOIMHAMUKH

SJIEKTPUYECTBO M MATHETH3M

SN

GJ’[CKTpH‘JCCK()E IMoJie B BaAKyyme

Peittunr-
| KOHTposb Nel

3J'[CKTpH‘l€CKOE II0JIC B BCHICCTBE

o] o oo m‘ o

(o]

MaruuTtHoe nosne

DIIEKTPOMArHUTHAS MH Ty KIHS |

b | 1
M.

(5]




IV. OIITUKA , e | 4|
I ,TeomeTquecxas; U BOJIHOBAsI ONTHKA 11 /2]27 4 4
. BbI KB 7 / J
V. OCHOBBI KBAHTOBOI 1 ATOMHOIA Jiak i 5
OU3HKU
1 | r——
| |KBaHTOBaH OITHKA ] 12 | 2 |4 | | |Pcp1er
; . KOHTpoJ1b No2

|_2 ;CT]’JO&HHC aroma 1o teopun bopa 13122 ' 4 |
3 BosHoBbie cBoiicTsa MHKPOYaCTHIL | [14 ]2 | 4 | [ 3 ]
4 Vpasuenne Illpeunrepa | 15227 ' [ 4] 5
5 Atom Bogopoza | [ 16]2] |4 | 3 |
6 MHOrosIeKTpORHBI aToM 17202 ] [ 3]
i? OCHOBBI (hH3HKH aTOMHOTO a1pa | ] | ', Peiitunr-

| 18 | 2 | 4 | 4
_ : | KOHTpO1b No3
Beero 3a 2 cemectp 1-18/36 | 18| 36 | |63 Dx3amen(27)
Hamune B ancunnmne KIT/KP | L] L |
Hroro no muctummnne ] 2] T36]18]36 [ 163 Dksamen(27) |

Coneprranme JeKUHOHHBIX 3aHsITHI 110 pusnke
Pasen I. Mexannka
Tema 1. Kunemaruxa.
Du3uuecKue OCHOBBI MeXaHHKH. DH3HYCCKHE MOIEITH. Marepuanbhas touka. IToctymatensHoe
1 BpainarelibHoe asrkenne. Cucrema orcuera. Tpaexropus asxenus. [Iyts u nepeMelIeHue.
Cropocte. PaBHOMepHOe u HepaBHOMEpHOE ABMIKEHIE, Yckopenue. TaureHumansioe u HOp-
MallbHOE yCKOpeHHs. J[BHkenue no okpyxsocta. CBsisb MEX1y JIMHEHHBIMHA W YIJIOBBIMH KH-
HEMaTHYECKMMH BeTHYHHAMH.
Tema 2. Jlunamuka nocTvnaTeanHOro JABHIKEHMS.
3akousl HeioTona. Maepupansubie cucremsl otcuera, Macca. Cua, PasnozneiicTByromas cu.
[Tousitue cunoBoro mosst. Buusl B3aumoeicTBHii. [Ipunnun otHocurensnocty Manunes. Uwm-
MyJIbC Tesla. 3aKOH COXPAHEHMs MMILY/Ibca MeXaHHUYeCKOH cHeTeMbl. Mexanuueckas SHEpPIHsl.
Pabora. Mommocts. Kunernueckast u noTeHuasaas sHepru. KoHcepBaTHBHbBIE CHIIBL 3aKOH
COXpaHEHMs FHEPTHH.
Tema 3. Jlunamuka Bpalate1bHOTO ABHIKCHUS
Mowment unepuun. Teopema Illteitnepa. MomenT cubl. Moment AUMIIYJIbCa. Y paBHEHHE MO-
MEHTOB (CBSI3b MOMEHTA HMITY/TbCA C MOMEHTOM CHIIBI). YpaBHeHHE IHHAMHKH BpallaTebHOrO
ABIDKCHHS TBEpAOTo Tena. KuHeTHyeckas sHeprus Bpamaiomerocs TBEPOro Tena. 3HaYeHue u
COICPIKAHHUE 3aKOHOB COXPAHEHHUsS B MEXAHHKE.
Tema 4. Mexanuyeckue koseOanus
l'apmonuyeckne koneGaHus  UX XapaKTePHCTHKH. Andpdepennmanproe ypasnenue rapmMomu-
IECKHX Kozeanmii 1 ero pewenue. Ilonstie o rapmonmueckom ocuuuigTope. MexaHuueckue
FapMOHHYECKHE KOIeOanus Ha npuMepe NMpyKHHHOTO MasTHHKA. CKOpoCTh M ycKopeHue rap-
MOHUYECKHX KoneOanuil. [lonmas sHeprusi koneGauuii. VpasHenue cBoGOIHBIX 3aTyXatomMx
Konebanuii u ero pemenue. Koaddurment u JCKPEMEHT 3aTyXaHHs. Y paBHEHHE BbIHYKICHHBIX
KoneOaHuii 1 ero peienne. AMIIHTY1a 1 $asa npu BBIHYK/ICHHBIX MEXAHUYECKHX KOJIeOaHMsIX.,
Mexannuecknii pesonanc. Pezonatncuble KPHBEIE.
Pazjen I1. OcnoBbI MOJIEKYISIDHOIT BH3HKH H TEPMOAHHAMIKH
Tema 1. MonekyiisipHo-kuHeTHYCCKAS TEOPHS ra30B
OCHOBHBIE IOIOKEHHST MOJIEKY IS PHO-KHHETHUECKO TeopuH BerecTsa. MuUKpo- H MakpococTo-
SIHAS CHCTEMBI. PaBHOBECHBIC M HepaBHOBeCHBIe cocTosiHus. [ToHATHE WICAIBHOrO 1a3a. OrbiT-
HBIC 3aKOHBI HCAIBHOTO rasa. YpaBHEHHE COCTOSHHS HICATLHOIO ra3a (ypasuenue Kianeiipo-
na — Menjiesieea). Jlapnenue rasa ¢ Touku 3penus MOJIEKY IS pPHO-KHHETHYECKOIT Teopuu. Oc-
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HOBHOC YpaBHCHHE MOJIEKYJIIPHO — KHHETHUECKOH Teopuu. Unco creneneil cBo6OILI MOJIEKY-
JIbL. BHYTpeHHSIs SHeprus uaealbHoro rasa. 3akoH PaBHOpACHpeIE/IEHUs] SHEPTHU 110 CTENEHM
cB0OO/IbI. 3aKkoH MakcBeluia o pacnpe/iesienuu MOIICKYJI MICAILHOTO Ia3a 10 CKOPOCTSM H JHEP-
CHSAM TEITOBOTO IBMoKeHUs. bapomerpuueckas Gpopmyna. Pacnipenesenue Bonbsimana,

Tema 2. OcHOBBI TEpMOIMHAMHKH

OCHOBHbBIE TEPMOJMHAMHYECKHE [TOHSATHS: BHYTPEHHSS1 SHeprusd, pabora, temiora. Ternioém-
KocTh. IlepBoe Hawano tepmoauHamuku. Ilpumenenue I-ro Hauana TEPMOJMHAMMKH K M30MPO-
lieccam. Azanabarnueckuii nponece. Ypasuenue [Tyaccona. 3aBUCHMOCT TEIIOEMKOCTH uue-
AIPHOTO Tasa oT BuAa npouecca. Gopmyna Maiiepa. Bropoe nauamno tepmoaunaMux. Ob6patu-
Mble 1 HeoOpatnmele nporeccsl. Kpyrosoit nporece ( k). Tennosele nsuratenu. KI1JT remio-
Boro asuraress. [{ukin Kapuo.

Pasnen IT1. DiexTpuuecTBo m Maruernsm

Tema 1. DnexTpudeckoe noe B Bakyyme.

OnekTpuueckuit 3apsaa. 3akon Kymona. [Toustue JIEKTPOCTATHYECKOro 1105, Hanpsikennocrs
nojist. CHII0BbIE THHUH (JINHUM HAITPSKEHHOCTH ). [puHumm cynepnos3uuun sneKTpocTaTuueckux
nosieii. Iotox Bexropa nanpsukennoctu. Teopema Taycca s JICKTPOCTATHYECKOI'0 MOJIsl B Ba-
kyyme. [otenuuan anexrpocratuueckoro momst. PaGoTa cu 3IEKTPOCTATHYECKOro nost. Llup-
KYJALHS HATPSUKCHHOCTH 3JIEKTPOCTATHYECKOTO 10JIs. Y CII0BHE MOTEHIIHAILHOCTH 3NIEKTPOCTa-
THYECKOTO noJist. CBSA3b MEK/Y MOTEHIHATIOM W HANPSIKEHHOCTBIO HIIEKTPOCTATHYECKOTO T10JIS.
Tema 2. DnexTprueckoe mose B BenecTse

DnexTpuuecKkuii unosn. Junonsuelii Moment. [Totenuman u HAIPSKEHHOCTE TOJIS U0,
CBoOO/HbIE M CBSI3aHHBIC 3aps/ibl B BelecTse. THIIBI AMICKTPUKOB. MOHHasA, 3/eKTpoHHas u
OPHEHTAHOHHAA TTo/ApH3auu. [I0spu30BaHHOCTD (BeKTOp MONsSpH3aLiim). Jluanektpuueckast
BOCHPHUMHHBOCTL BewlecTBa. Teopema [ayceca st snektpuueckoro mnomust B JUIJIEKTPUKE.
DIIEKTPHUECKOE CMEILeHHE (DIeKTpHYecKast HHIYKIHS). JIHd/IeKTprHYecKas MPpOHHIAeMOCTh Cpe-
el TIpoBoannku B anekTpuyeckom nose. Pacnipenesenue 3apsiZIoB B IPOBOJHHKE. DJIEKTpOCTa-
THYECKOE T0/IC MPOBOJHUKA. DJIEKTPOEMKOCTD yeAHHEHHOIO MPOBOIHHKA. Konnencarop. Diek-
TpUHCCKas SHEPrist CHCTEMBI TOYCUHBIX 3aPA/I0B. DHEPIHs 3apsKEHHOTO MPOBOHHKA, CHCTEMbI
IPOBOJIHHKOB M KOH/JICHCATOPA. DHEPrust EKTPOCTATHYECKOTO MOJIs.

Tema 3. MaruutHoe none

Marnutnoe nose B Bakyyme. MaruuTHas HHIYKIUSL. [IpuHuMn cyneprnosuiny MarHUTHLIX 110-
eit. Cuna Jlopenua n cuna Amnepa. 3akon Buo-Capapa-Jlamnaca. [upkynsinus BekTopa mar-
HHTHOH MHIYKIHH. 3aKOH M0JIHOTO TOKA (TeopemMa O LHPKY IS HHIYKIIHH MarHMTHOT'O T10J1s1)
B Bakyyme. Maruutaoe none B Beiectse. MarHuTHONH MOMEHT aToMma. Mukpo- 1 MakpoToku.
3aKkoH MOJIHOTO TOKa (TeopeMa O MUPKYJISIHK HaNpsOKEHHOCTH MarHUTHOTO [10J1s1) B BELLECTRBE.
Hanpsok€HHOCTE MarHuTHOrO 1107151 B BeliecTBe. MarHuTHAs IPOHULIAEMOCTE cpeibl. MHaykius
MArHHTHOIO TMOJISl B BEIIECTBE.

Tema 4. DnexTpoMaruuTHas HHAYKIHSE

Onprr @apajes. Maruntabiii notok. DJC unaykunn. OCHOBHOI 3aK0H HIEKTPOMArHUTHOM MH-
Ayknuu (3akoH Papajies). BeIBojI OCHOBHOTO 3aKOHA 3MEKTPOMATHHUTHO MHJIYKIIMH M3 3aKOHA
COXPAHCHUS JHEPIHH, A TAKIKE HAa OCHOBE 2JICKTPOHHOH Teopun. [Ipasuiio Jlenna (3akon Jlenna).
sIBnenue camonnaykuun, MHyKTMBHOCTD. SIBeHHE B3aUMHOI MHJIYKLIHH. DHEePrusi MarHuTHO-
ro noss. Tok cMemmenus. DiekTpoMaruutHoe rose. Cucrema ypaBHenuii Makcsejuia.

Paznen IV. Onruka

Tewma 1. I'eomerpuyueckas 1 BoHOBAsI ONTHKA

[Ipooneueie 1 nonepeunsie BosHbl BosoBoii ¢Gpont. Bonnosoe ypasuenne. Pazosas cko-
POCTh. DNIEKTPOMArHUTHAS NPHpPOJA cBeTa. BosHoBble ypasHeHus /is SJICKTPOMArHUTHOTO T10-
715 DHEPrus S1EKTPOMArHUTHBIX BOMH. XapaKTepHCTHKH CBETOBOH BONHBL ONTHUYECKAs JUITMHA
nytd. OnTuyeckass pasHOCTh X07a. 3aKOHBI reoMeTpuieckod onTHkd. [Ipunumn [Noiirenca.
Hpunnmn cynepnosuumnn. Korepentocets. Untepdepenius Bos. Jludpaxuus csera. Illkana
DIIEKTPOMArHUTHBIX BOJIH.
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Pasjgen V. OcHoBbI KBAHTOBOI H aTOMHOIL buznkn

Tema 1. KsanTosas onruxa

Tennosoe u3nyuenune. XapakTepucTHKH TEIIOBOrO H3JIy4eHHUsl. ADCOJIIOTHO YepHOe TeJlo. 3aKoH
Kupxroda. 3akon Credana—bosnbumana. 3akon Buna. ®opmyna Penes-/Ikunca. Yiastpaduore-
ToBas karactpoda. I'mnotesa Ilnanka. dotosddexr. Vpasuenue Ditnireiina s hoToadpex-
Ta. @otonsl. DPpdext Komnrona.

Tema 2. Ctpoenne aroma 110 Teopun bopa

ABeHus, MOATBEPIKIAIONINE CIOKHOE CTPOCHHE aToOMa. CnekTpanbHble 3aKOHOMEPHOCTH W
hopmyna bansmepa. Mogens aroma Tomrcona. Omnbir Peseppopna no paccesuuio a-uactmir.
Mozens atoma Pesepdopra u ee Henoctatku. [octynatsi bopa. Atom Boztopoaa. Criektp atoma
BOJ0pO1a.

Tema 3. BonHoBbIe cBOiicTBA MUKPOYACTHIL

I'unoresa ne Bpoits. Jlupakums peHTreHOBCKHX nyqeii Ha kpuctaine. @opmyna Bynbpa —
Bparra. Dxenepumentanshoe noaTBepIiKIcHHE CYUIECTBOBAHMUs BOJIH Jie bpoiins. Onwir JleBuc-
cona u JPkepmepa. CooTHOLICHHE HEOTIpeIeIeHHOCTEI!,

Tema 4. Ypaguenue Ilpeannrepa

Bonnosas ¢pynknus, ee cBOHCTBA M CTATHCTHYECKHIT CMBICI. Hecranuonapuoe ypasuenne Illpe-
munrepa. Craunonaproe ypastenue Ilpenuurepa. YacTHua B mOTeHIMATEHOMN sAMe. [Tpoxoaiie-
HUC HaCTHIIBI Mepe3 NOTCHUMATBHbINA Oapbep. KBAHTOBBIN rapMOHHYECKHIA OCIUJUIATOP.

Tema 5. Atom Bogoposa

Ypasrenue lpesunrepa a1s asextpona B atome Bozoposa. Iashoe, opOMTAIBHOE H MarHuT-
HOE KBAHTOBBIC 4KC/Ia. KBAHTOBAaHHME SHEPrHHM M MOMEHTA HMIIYIIbCA HIEKTPOHA B ATOME BOJIO-
poza. Criextp atoma Bojtoposa. Ilpasusio orGopa.

Tema 6. MHOFOBHC}('{'DC‘HHBIH dTOM

OpOuTanpHblit MOMEHT UMIYIBCA U MATHUTHBI MOMEHT siiekTpoHa. CoOCTBEHHBIN MexaHHye-
CKHH MOMEHT MMIIyJIbca 37eKTpoHa (criun). CrIHMHOBBIH MATHATHBIH MOMEHT snekTpona. Cnuno-
BOC M MarHMTHOE CIHHOBOE KBaHTOBbIC wicna. Onbir llltepna u I'epinaxa. [puniun sanpera ITa-
ymu. [lepuonuyeckas cuctema anemMenToB MeHieneesa.

Tema 7. OcHOBBI ()H3MKH aTOMHOIO sipa

XapakTepucTHKH aToMHOTO siapa. Moaenu siiep. Macca u SHEPrHs CBSA3M sAApa. SlnepHele CHIIBL
CuibHoe siepHoe B3anMoJielicTBHe. 3aKOHB! PaIHOAKTHBHOTO pacnana. Anbda-, 6era- u ramma-
U3JIydeHHe.

Coaep:ranue NpaKTHYCCKNX 3aHsTHIT 10 QH3HKe
Pasznen I. Mexannka
Tema 1. Kunemaruka u JIMHAMUKA IOCTYNATEILHOIO JABHIKSHIISL.
PaBHOMepHOE M HepaBHOMEpHOE JBHIKEHHE. Y PABHEHHE JIBHIKECHHUS. JIBHIKEHHE 110 OKPYIKHOCTH.
3akonsl Hetotona. Panoseiictsyiomas cun. Cujia TSKECTH M Bec Tea. 3aKoH BCEMHPHOIO Tsi-
rOTeHHS.
Tema 2. 3akoubl coxpaHeHHs B MEXaHHKE,
MMnynbe Tena. 3aKoH COXpaHEHMS HMITYIbCA MEXAHHYECKOH CHCTEMBL. Kunernueckas u noren-
LHaTbHas SHEPTHH. 3aKOH COXPAaHEeHHs YHEPrHH.
Tema 3. JluHaMuKa BpaLIATeIbHOIO JIBHIKEHHSL.
Mowment unepuun. Teopema Ilteiinepa. MomenT cuiibl. MoMeHT HUMITYJIbCA. 3aKOH COXpaHeHHUs
MOMEHTA UMMNYJIbCa. Y paBHEHHE AHHAMUKH BPALIATE/IbHOTO JIBHIKEHHS TBEPJAOTO TeJId.
Pasznen 11 . OcHOBBI MoJIEKVISPHOIT GH3HKH 1 TEePMOIHHAMHKI
Tema 4.Monexynsipao kuHerHyeckast TeopHs. [ a30Bble 3aKOHbI.
YpaBHEeHUE COCTOSIHMS HCATBLHOrO rasa (ypaBuenne Knaneiipona — Menneneesa). OcHoBHOE
YPABHCHHE MOJICKYJISPHO — KHHETHYECKOM TeopuH. YHCro cTeneneii cBOGOIBI MOJIEKYIIBL. Buyt-
PEHHSISL SHEPTHUS UJICATBHOrO ra3a.
Tema 5. OCHOBBI TEPMOIMHAMHKH




[lepsoe navano TepmouHAMUKH. [Ipumenenne I-ro nauana TepmoHAMUKH K H30IIpOLIECCaM.
Bropoe nauasto Tepmomunamuky. Terossie aBuraTe. KIIJ rennoBoro asurarens.
Pazjien 111 DaekTpuuectBo i MarueTnsm
Tema 6. DnekTpudeckoe nose. 3aKOHDI MOCTOSHHOIO TOKA
3akon Kysnona. Hanpsbkennocts # morenmman IEKTPOCTATHYECKOIO MOJsl. XapakTepPUCTHKH
SJICKTPHYECKOTO TOKA: IIIOTHOCTH TOKA, CHJIA TOKA. Pa3HOCTh OTEHIMAIOB, HaTPsKEHHE, JJIeK-
TpoasriKyas cuita (3J1C). 3akonst Oma u Jlxkoys-Jlenna.
Paznen V. OcHoBbI KBAHTOBOI H ATOMHOIT dbzukn
Tema 7. Crpoenue aroma no teopun Bopa
QoToHBI: Macca, MMIYIIbC, SHeprust. TlocTyars bopa. Atom Bostopoaa. Cnektp atoma BOJ0OpO-
na. Gopmyna banbmepa.
Tema 8. BonnoBeie cBoiicTBa MUKpOUaCTHIL
['mmoresa e Bpoitns. Coornoenne neonpenenennocteii. Yactuma i ITOTEHIHATLHOM SIMe.
Tema 9. Ctpoenne atoma
Ypasuenne llpeaunrepa as snektpona B atome Bozopoa. I'napnoe, opGUTANBEHOE W MArHUT-
HOC KBaHTOBbIC uucIa. OpOHTANBHBIN MOMEHT MMIYILCA H MArHUTHBIH MOMEHT JIIEKTPOHA.
CHHMHOBBIH MOMEHT MMITYIBCA W MArHUTHBI MOMEHT anektpona. [punumn IMaym. 3acrpoiika
ACKTPOHHBIX 000JI0YEK,

Conepzxanue 1ad0paTopHbIX 3aHSTHIT 110 busuke

Paznen I. Mexanuks

Jlaboparopnas pabora Ne 1-0. M3yuenue teopun IIOTPEIIHOCTEH.

Jlaboparopnas pabora Ne 1-5. M3yuenue qunaMuky BPAIIATeIbHOIO JIBHKEHUS TBEPIOro Tella
JIaboparopuas paGora No 1-9. Onpenenenne MOYJISt CABHIA META/UIOB METOIOM KPYTHIBHBIX
Konebanui

Paznen Il . OcnoBsl MOJIERYISPHONH GU3HKH H TePMOAHHAMHKH

Jlaboparopuas pabGora Ne 2-2.  Onpenenenue KO3 punHeHTa BA3KOCTH KHKOCTH H YHC/IA
Pelinonpica MeTOI0M NanaloNero B sKuaAKoCTH mapuka

Jlaboparopnas pabora Ne 2-7. Onpenenenne nokasareis ajuabars BO3/yXa

Pazpen 111, DiaexkTpuyuecTBo i MarueTnsm

JlaGoparopnas pabora Ne 3-1. M3yuyenue MEKTPHUYECKOIO MOJIst

JlaGoparopnast pabora No 3-3. MocToBoil MeTo/1 H3MEpPEHUH

JlaGoparopras pabora Ne 3-8. M3yuenue sisnenue SJICKTPONPOBO/IHOCTH H ONpeJIeIeHHe YIellhb-
HOT'O COITPOTHUBJICHHUS MeTaslIa

Paznea IV. Onruks:

JlaGoparopnas paGora Ne 5-3. Onpesenenue JUIHHBI CBETOBOH BOTHBI € TOMOLIBIO Konen Hero-
TOHA

JIaGoparopuas paGora Ne 5-5. OnpesenieHue JUIMHBI CBETOBOI BOJIHBI C HOMOIIBIO AH(ppakiu-
OHHOH perIeTKu

Paznen V. OcHoBbl KBaHTOBOI 11 aToMuoii dbusnkn

JIaboparopnas pabora Ne 6-1. Onpenesnense mocTosHHOI Credana-bonsimana

JlaGoparopnas pabora Ne 6-2. M3yueHue BHEIIHEro borosddexra

Jlaboparopuas pabora Ne 6-3. Onpejenenne pe3oHaHCHOTO MOTEHIIHALA BO30YIK/1eHHsI aToMa
meronom Ppanka-I'epna




5. OHEHOYHBIE CPEJCTBA JIJISI TEKYUIET'O KOHTPOJISI YCIIEBAEMOCTH,
ITPOMEKYTOYHOH ATTECTAILIMH ITO UTOT'AM OCBOEHMSI JAUCHHUITTIMHBI
1 YYHEBHO-METOANWYECKOE OBECIIEYEHHUE CAMOCTOSITEJILHOI PABOTBI

CTYJAEHTOB

S5.1. Tekymuii KOHTPO.IL yCIEBAEMOCTH
Bonpocel 11st nposexennst peiiruur-konTpois
PeiiTunr-konrpoan Nel
Mexanunka
1. Mexannueckoe nBrkeHne Kak npocreiimas dopma Bmkenus marepun. Ilocrynarensuoe u
BpaiarejbHoe aBiKenne. Cucrema oreyera. Pajuyc-sexrop.
2. Qusuyeckue Mozeni. MaTepuanbHas Touka. Tpaexropus. Iyt u nepemernenue.
3. CkopocTh. PaBHOMEpPHOE M HEpaBHOMEPHOE BHIKEHIE. Yckopenue. TaHreHmmansHoe u Hop-
MaJIbHOE YCKOPEHHS.
4. JlBimkenne mo okpyxHOCTH. CBA3b MEKILY JTHHEHHBIMH I YIJIOBBIMH KHHEMaTHYeCKHUMHU Be-
JAMYHHAMH,
5. Ilepeiii 3akon HeioToHa U noHsTHE HHEPLUHATLHONH CHCTEMBI OTCYETA, Bropoii 3akon Hpio-
TOHA W MOHATHE CHIIBL, MACCBLI M UMITyJIbCa. Y paBHEeHHe ABHKeHUs. TperHii 3akon HeloToHa.
6. Mmmyibe Tena. 3aK0H COXpaHEHHSs HMITYIIbCA MEXAHHYECKOI CHCTEMDI.
7. Mexanunueckas sueprus. PaGora. Mowmuocts. Kuneruueckas u NOTCHIIHAIbHAS YHEPTHH.
8. llonsTre abcomorHo TBeporo Tema. Moment uHepuuu tena. Teopema lreiinepa.
9. MomenT cuibl. MoMeHT ummysibea. YpaBHeHHE MOMEHTOB. YpaBHeHHe BPAIIATEIbHOrO J{BH-
JKEHHS TBEPJOTO TEJIa OTHOCHTENILHO HEIOABHIKHOMN OCH.
10. 3akoH coxpanenus MexaHH4eCKoii IHepri.
11.I"'apmonnueckue koneGanus n ux XapakTepucTHkH. Jlnddepenunansuoe ypasHenue rapmo-
HUYECKHX KOJEeDaHMI 1 ero pelieHue.
12. Mexannyeckne rapMoHHYecKue Kojiebanus Ha [pUMEpe NPYKUHHOTO MasTHHKA. CKOpOCTh
H YCKOpeHHE TapMOHMYECKHX KolleOanuid. [lonnas sueprus xonebanmii.
13. Vpasnenue cBOGOAHBIX 3aTyXalOUMX KONeOaHUi U ero pemterue. Koadduuuenrt n nexpe-
MEHT 3aTyXaHHsl.
14. Ypasuenue BLIHYKIEHHBIX KoeGaHmii 1 ero perienne. AMIUIMTYAa U (pasa pH BLIHYKIEH-
HBIX MEXaHHYECKUX KOJeOanusax. MexaHuuecKHii pe3oHanc.
OcHOBBI MOJIERYISIPHOIT PHIMKH H TEPMOIHHAMHKH
I. OcHOBHbIC MONIOKEHHS MOJICKYIIIPHO-KHHETHYECKOIH TEOPHH BEllecTsa. Muxkpo- u mMakpoco-
CTOSIHMSI CHCTEMBI,
2. Tlonste uaeanbHoro rasa. ONbITHBIE 3aKOHBI HCATLHOTO Ta3a.
3. YpaBHeHHe COCTOSHUS HICATLHOTO ra3a (YpaBHeHHne Knaneiipona — Menieneena).
4. JlaBnienne rasa ¢ TOUYKH 3pEHHS MOJIEKY/ISPHO-KHHETHUCCKOI Teopuu. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO — KHHETHYECKOH TEOPHH.
5. Yneno creneneit cBOGOIBI MOIEKYIIbL. BHyTpenHss sHeprus uaeanbHOro rasa. 3akon paBHO-
pacnpe/ie/IeHHs SHEPruK 110 CTENEHIM CBOOOIEI.
6. OCHOBHbBIE TEPMOMHAMUYECKUE TOHSATHS: BHYTPECHHSS SHeprus, padora, TemiuoTa. YpasHe-
HHUE MEPBOro Havya1a TePMOAHMHAMHUKH.
7. Tenno&MKOCTh. 3aBUCHMOCTD TEMIOEMKOCTH HACATHLHOTO ra3a OT BHIA npotecca.
8. Anmabarnueckuii nmpouece. Ypasuenne [lyaccona.
9. Bropoe nauaso tepmoannamuku. O6paTHMble U HeoOpaThMble 1poreccsl. Kpyrosoii nporuecce
(mKm).
10. Tennossie aBuratenu. KI1J] TermmoBoro asurarens.
Teer 1.
I. Eczim aBTomMoOuIth mpoexan 45 kM Ha BOCTOK. a 3atem 20 kM Ha 1or 1 60 KM Ha 3anal. TO Mo-
JyJIb BEKTOPA [IEPEMELIEHUs aBTOMOOMIIS paBeH
a.25wm b. 125 m c.20m d.35m
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- MoMenT uMIybca MaTepuanbHOil TOUKH MOKHO Of peaenuts 1o Gpopmye
a. mvr b. hy c. mv d. mr’

3. UMnyJibe MaTepHaibHOI TOUKH H3MEHSICTCS 110 3akony p = 101 i + 3/° J (xr-m/c). Moayns cu-
bl /(B H), neficrpyroweii Ha Touky B MOMeHT BPEMCHH [ = 4 ¢, paBeH

a.34 H b.40 H c.26 H d.56 H
4. Marepuaibhas Touka mMaccoii | r, HaxosIascs Ha PacCTOSHUM 5 CM OT HENOJBHIKHON OCH.
BPALIACTCS BOKPYI Hee ¢ TMHEHHOH ckopocethio 100 ev/c. MomenT uMitysibca Touk. BBIPAYKCH-
HEIH B einunax cucremsl CH, pasen

a.2x107 kexm®e! b, 5107 k! c. 2x107 krxmc” d. 5x107 krxme”!
3. Ha kpato spanaomeiics niaropmbl CTOHT YCTOBEK. €I O MepeH/IeT B HeHTp miatdopMel,
TO €€ YITI0Basi CKOPOCTh

a. YMEHBUIHTCSH b. ne namenures C. YBRJIHUMHTCSH
6. Teno ppamaercst ¢ yriaosuIM yckopeHuem paBHBIM 5 pa/c’. ero Momenrt HHEpIHH pasen 10
kex”. Telo BPAILACTCsl MOJ1 ACHCTBHEM MOMCHTA CHITBI PABHOT'O

a. 0.5 Hxwm b. 2 Hxm ¢. 50 Hxm d.500 Hxm
7. B cootBetcTBHE ¢ 3aKOHOM PABHOMCPHOI'O paCIpe/ICICHIS YHEPIHH 110 CTENEHIM CBOOOID]
CPEAHAS KHHETHYCCKAs SHEPIus MOJICKY/IbI HICAILHOIO Ta3a MpH TeM neparype 7 pagua i /2kT.
3jech i = Myt g+ 2ne, Coe My Mg H 1 — YUCITO CTENEHEH ¢BO0O/ILI HOCTYNATEIBHOI O, Bpa-
LATEIBLHOTO H KOJICOATCILHOrO IBHKEHHH MOJICKYIbL TIPH YCIO0BHH, 4TO HMEIOT MECTO TOALKO
HOCTYNATCILHOC N BpamaTe/IbHOE ABHIKEHHE, /Ul restust (He) uncio i pasHo

a. 7 b. 3 c. 1 g5
8. Kakoii u3 npusesenunix Gopmy:1 OnnChIBaeTes aquadaTnueckii rnpomecc?
" | :
a. PV = const b. PV = const ¢. PV'= const d. P = const

9. Kyza pacxosyercs teniora B nnpoiecce Harpesanus rasa HPH TOCTOAHHOM JIaBICHUH?

a. Ha U3MEHEHHE BHYTPEHHEH JHepruu rasa

b. Ha coBeprenue razoM paGoTsi

C. HA H3MCHEHHE BHYTPEHHEH SHEPIMH U COBEPIICHHE ra3oM paboThl

d. renora He pacxojyercs
10. KITJT uuxna Kapno pasen 60%. Ecan na 20% YMEHBUINTEL TEMIEPaTypy Harpesarte/s U Ha
20% yseamunth Temieparypy xonoamibanka. KI1J (8 %) 10CTHIHET 3HAYCHHS

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

Peiitunr-conrpoan Ne2

DIIEKTPHYECTBO H MATHETH3M
1. 3akon Kynona. HanpskeHHocTh ICKTpocTaTHieckoro noJs. Ilonarue snekrpocrarnyeckoro
notst. [Ipunin cynepnosuunn s1ekTpryeckux nojeii.
2. IloTok HanpsKeHHOCTH. Teopewma I"aycca ju1s anekTpocTaTHyeckoro moJis B BaKyyMe.
3. IloTeHuman snekTpocTaTiyeckoro noms. PasHoers notennuanos. PaGora ci 3JIEKTPOCTATH-
YeCKOro MoJis.
4. LlupKyna1ms HanpsoKEHHOCTH 3JIeKTPOCTATHUECKOTO oS, VeloBHe MOTEHLMATBHOCTH HJIEK-
TpocTaTnyecKoro nos. CBsi3b MeY MOTEHIHATIOM U HANPSKEHHOCTBIO JIEKTPOCTATHYECKOTO
OIS,
5. DnexTpuyecknii aunonn. J{umosbHblii Moment. [loTeniman u HanpsiKEHHOCTE MOJIS JUIIOJIS.
0. JlusnekTpuueckas BOCIPUMMYHBOCTE BelecTsa, T eopema ['aycca a1 31meKTpHYEcKoro moss
B JINDJIEKTPHKE.
7. DrieKTpuyeckoe cMelleHue (2IeKTpHYecKas MHIYKUUSA). JIMdmeKTpruyeckas npoHHIaeMocThb
Cpebl.
8. DIEKTPOEMKOCTh YeJAHHEHHOTO TPOBOAHNKA, CHCTEMBI IPOBOJIHUKOB H KOHJIEHCATOPA.
9. DIEKTPUYECKHH TOK M YCIOBHS €ro CYLICCTBOBAHMs. Pa3HOCTL NMOTEHIMAIIOB, 3JIEKTPO/IBH-
KYyLIasl Cuila, HarpsKeHHe.
10. Maruutroe none B Bakyyme. MaruutHas HHAYKIus. [IpuHuMn cynepnosuumun MariuTHbIX
noneii. 3akon buo — Casapa -Jlannaca.
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1. lBusxenne 3apsykeHHBIX 4acTHIl B HIEKTPUYCCKUX M MarHUTHBIX nonsx. Cuna Jloperua u
cuiia Amriepa.
12. 3aK0H MOIHOTO TOKA /I MArHUTHOTO MOJIs B BEIECTRE. HanpsoxeHHOCT MaruuTHOTO Mo
Marnnrtnas mponuaeMocts cpeibl. MHAYKIMS MArHHTHOTO 015 B BEILECTRE.
13. Onerr @apazes. MarauTHel MOTOK. OJIC nuaykuuu. OCHOBHOI 3aKOH IEKTPOMArHMUTHOM
uHayKuuH. [pasuno Jlenna.
14. CaMOMHIYKIMS 1 B3aMMOMHTYKIIHSL. MHAyKTUBHOCTE.
15. DnexrpomaruuThoe nose. Crcrema ypaBHeHHH Makcgena.
Onruka
1. IlpososnbHble 1 nonepeunsie BOIHBL I APMOHHYECKHE BOJIHBI M MX XapaKTepHCTHKH. BomHo-
BOH ()pOHT.
2. Bonnosoe ypasrenue u ero pemenue. ®azopas CKOPOCTb.
3. DrekTpoMarHuTHas Npupoaa cBeta. BojHOBBIE YPaBHCHUSI JUTS 37ICKTPOMArHUTHOILO TMOJIS.
XapakTeprcTHKH CBETOBOI BOJIHEL
4. Ilpuaunn INoiirenca. 3akonsl oTpakeHus u npesomiieHust. AGCOMOTHBIN U OTHOCHTEJILHBII
loKasaTe/In npenomienns. [lonHoe BHyTperHee oTpakenue.
5. KorepeHTHOCTb 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. ONTHUYCCKAs JnuHa nyTtH. OnTige-
CKas pasHoCThb xona. Mntepdepenis Bosy.
6. [Ipunuun T'ioiirenca — ®penens. Metox 30u Openens. IpamonnHeiiHoe pacnpocrpaHenue
ceerta. Jludpaxuns Openens.
7. Mudpakuus Ppayrropepa ot GecKOHEUHO ATHHHOI MPSIMOH IIETH M Ha OJHOMEPHOI u-
(pakumoHHOM peleTke.
Tecr 2.

1.CHII0BBIE THHUH IEKTPOCTATHYECKOTO 11071

a. HauuHalotes Ha oTpriaTenubIX 3apsax

b.Jluuns, KacateibHas Kk KOTOPOit B KAKI0H TOUKE COBIANACT ¢ BEKTOPOM HATIPSIKEHHOCTH

¢. Haunnaiores na nonoskurensupx 3apsijax

d. ['comeTprueckoe MecTo TOUEK. MOTEHIHAIDI KOTOPLIX paBHbBI
2. lloTeHuan anexTpocTarnueckoro moJs

a. JHepreTHyecKas XapaKTepUCTHKA YICKTPOCTATHUECKOT'O 1O

b. CuioBas XapakrepHeTHKa HIEKTPOCTATHIECKOTO MO/

¢. Pasen paore, cosepinaemoit 21eKTPHUCCKHMH CHIIAMH 1IPH MEePEMELICHHH eIMHHYHOTO

HOITOKHTCHALHOIO 3apsilia 13 JIAHHOM TOYKH 110714 HA GGCI{OHG‘-IHOC'[‘}:

d. Pasen sapsijiy, cosnaionemy ICKTPOCTATHYECKOE 110J1¢
3. Ecoi enta toka, npotexaioniero uepes nposoaunk, 400 MA. a HANPSUKEHHE HA KOHLAX Tpo-
BOJIHMKA 5 B, To COMpOTHRBIICHHE HPOBOJHHKA PABHO

a. 1,25 Om b. 2 Om c. 80 Om d. 0.08 Om
4. MaruurtHoe none

a. CO3JIACTCS JIBIKYIIMMUCS U ITOKOSILIIMMHUCS 3apsi/IaMH

b. cozaeTes TOMLKO MOKOSLIMMUCS 3apsiiami

C. co3Jaercs TONbLKO JABHZKYIIHAMHA 3apsiaMu
5. Cuila ToKa, MPOTEKAIONIETO B KATYIIKE. H3MEHACTCS 110 3akony [ = 3sinl 00t Eciam uHAYKTHB-
HOCTD Karymkn L=10 MI'H, TO MarHHTHBI NOTOK. POHU3BLIBAIOLLMIT KATYLIKY, H3MEHSCTCS 110

3AKOHY
a. ®=0,05sin100t ¢. ®=-0.05sin100t
b. @ = 0.05¢cos100t d. @ =-0.05c0s100t

0. CKiIaApIBAIOTCS JIBA FAPMOHMUCCKHX KOMEOAHHS OIHOTO HANPABICHHS C OJIHHAKOBLIMH T1ePH-
oZamu. PesyjibtHpytomee koaebanne nveer MHHHMAIBLHYIO aMIUTHTY 1y TIPH pasHocTH (a3, pas-
HOMH

a. w2 b. n/4 c. 0 dr
7. Kaxue n3 nepeunciientbix cBoieTs XapaKkTepHb! Juist NICKTPOMAIr HUTHBIX BOJIH?

a. BOJIHBI ABJISIIOTCH NONEPEHHBIMH
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b. BOJIHBI SIBISHHOTCS [1POAOTBLHBIME
C. BOJIHBI MOI'YT PaclpoCTPAHATBLCS B BAKYyMe
d. npu pacnpocTpaHeHHU BOIH NPOHCXO/AT KOJEOAHNS YACTHIL Cpe/ibl
8. Yemy paBen nokasarestb HpeioMIeHus cpes n?
. OTHOLLCHHIO CKOPOCTH CBETA B BAKyyMe K CKOPOCTH CBETA B Cpe/ie
b. oTHOWIEHHTO CKOPOCTH CBETA B Cpesie K CKOPOCTH CBeTa B BaKyyme
C. OTHOIICHHUID AMITITHTY/1bI BOJIHB] B BAKYVMC K AMILTHTV/IE BOJIHBLI B cpelic
d. TIOTHOCTH Cpeiibl
9. Untepdepenineii cneta Ha3LIBACTCH sBICHME
a. OTKJIOHCHHA CBETA OT NPAMOJIMHEHHOrO PacipocTpaHeHns
b. HaOKEHHS KOTEPEHTHBIX BOJIH H NepepaciIpe/icIeH s HX SHEPIHH B IPOCTPAHCTBE
C. paccestHHsl CBETa HEOJTHOPOAHOCTSIMH CPE/(bl
d. pasniokenns 6e10T0 CBETa B CHEKT
10. BokukocTsx u razax pacnpoctpansiorces
a. TOJIBKO MPO0JILHBIC BOJIHDI
b. TOJILKO IMONCPCUHDLIC BOJIHLI
C. IPOJOJIBLHBIC W ITIONEPEUHLIC BO/HbBI
Peiitunr-conrposn Ne3
OcHoBBI KBaHTOBOIT 1T aTOMHOIT hI3HKH
I. Tenooe u3nydenne. XapakTepucTHKH TENIOBOTO  H3nydeHus. AGCOTIOTHO HEPHOE TEO.
3akon Kupxroda.
2. 3akon Credana-bonbimvana i 3akon Buna. Pacnipenencuue SHEPrUH B CrieKTpe adCoIIOTHO
deproro Tena. Gopmyna  Poses-/Dxunca. Yibrpaduonerosas karactpoda.
3. KBanToBas runoresa u ¢opmyna I[Tnanxa
4. Buewmmnuit porosanexrpideckuii 3G hext u ero 3akonbr. DOTOHL.
5. Mozens aroma Peseppopna. IMocrynarst bopa. Atom BOJI0pOJaA.
6. I'nnotesa e Bpoitist. DkcnepuMenTaIbHOE MOJITBEPIKICHHE BOJIHOBBIX CBOHCTB ~ MMKpO4Ya-
CTHIL.
7. CooTHOIIEHHE HEOIIPEIeIeHHOCTEH.
8. BonHoBas (yHKIMA, ee CBOHCTBA M CTATHCTHYECKHE CMBICI. HecraunonapHoe ypasnenme
[Ipeaunrepa.
9. Craunonaproe ypasnenue [llpemunrepa. Yactuia B noTeHIMATLHON sive. KBaHTOBLI rap-
MOHHYECKHH OCLHIIIATOP.
10. Ypasuenne [Ipenunrepa uis 21eKTpOHa B aToMe BOJ0poa. [ 1aBHOe, opbuTanbHOe W Mar-
HHTHOE KBAaHTOBBIE YHCIIA.
I'l. KsanToBanue sHepruu 2eKTpoHa B atome Bojopona. Criektp atoma BOJI0po/Ia.
12. OpOuTanbHbli MeXaHHYECKNI 1 MATHUTHBIH MOMEHT JIEKTPOHA.
13. CoOcTBEHHBIN MEXaHHYECKHH MOMEHT HUMITYJIbCa 2JIeKTpoHa (cruH). CIIHHOBBINH MarHUTHBIH
MOMEHT 5eKTpoHa. CIMHOBOE M MAarHUTHOE CIIMHOBOE KBAHTOBbIE 4YMCId. OIBIT llItepua u
['epnaxa.
14. I1punian 3anpera Iaym. [Tepuoanueckas cicrema s1eMentos MeHeneesa.
15. XapakTeprcTHKH atoMHOro siapa. MoJe/ i aroMHoro sapa. Macca 1 9Heprus cBsi3u syipa.
16. 3akonbl paamoakTHBHOro pacnana. Ansda-, Gera- u raMmMa-Hu3JjiydeHue.
Teer 3.
1. Temneparypa abcomoTtHo uepnoro tena T = 6000 K. Eciu TeMIeparypy Teiaa YMEHBIIATE B 2
pasa, To SHepreTHYecKas CBETHMOCTh adCOMIOTHO YEPHOro Tea
1) ymenbiuutes B4 pasa 3) yBeauuuTes B 2 pasa
2) yBenuuutes B 16 pas 4) ymenbutes: B 16 pas
2. Eciu juiHa BOJTHBI, COOTBETCTBYIOIIAS MAKCHMYMY H3/IyYeHUS yMeHblIuIach B 4 pasza, To
TemIeparypa abcomoTHO YEPHOro Tena
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1) yennumiacs B 2 pasa 3) yBennuuiack B 4 pasa

2) ymenbluiach B 4 pasa 4) ymeHnbIIHiace B 2 pasa.
3. Eciu 3a4epHeHHYIO IIACTHHKY, HA KOTOPYIO MAJAeT CBET, 3aMeHHTh Ha 3€PKaIBbHYIO TOH e
IJIOLIA/H, TO CBETOBOE JIaBJIEHHE

1) ocranercs HeM3MEHHBIM;  2) YMEHBIIUTCS B 2 pasa; 3) yBeauuuTes B 2 pasa.

4. DIIEKTPOH B aToOMe MEPeXOJUT U3 BO3OYKICHHOIO COCTOSHHS C sHeprueil £ B OCHOBHOE
cocrosnue ¢ suepruei £y. [pu srom uenyckaerest Gporon. Macca ncnyienrnoro gorona paBHa
1) E[__’EU 2) E[J:EI 3) E]_E{! 4) E[}_Et 5) EI+EO
¢ c” he he ¢
5. Hacrora nazgaroniero Ha (pOTONIEMEHT H3TyUeHHS YMEHBIIACTCS BIBOC. BO CKONBKO pa3 HyK-
HO H3MCHUTDL 3a/1CPXKHBAIOIICE HATIPAIKEHHE, eciii paboToil BRIXOA JIEKTPOHA M3 MaTepHala

(hoTosnementa MoxkHO nperedpeys?

1) ysenuunts B 2 paza;  3) yBelIHYHTH B \5 pas; S)ocTaBuTh O€3 U3MEHEHHi.

2) YMEHBIINTD B 2 paza; 4) yMEHBLUIHT B N2 pas;
6. Ipu 3aMeHe 0JIHOTO MeTalIa JAPYTHM JTHHA BOJIHBI, COOTBETCTBYIOILAS KPACHOM IpaHuLie
horosdderra, ymensimaeres. PaGoTa BLIXOMA 7151 BTOPOrO MeTaiia 1o CpaBHEHHIO ¢ paboTOH
BBIX0/JIa JUIS TIEPBOTO

1) yBenuumnace; 2) YMEHBIIINJIACH; 3) He U3MEHMJIACh,
7. Onpiter CTONETOBA 10 MCCIENOBAHMIO B3aUMOIEHCTBHS M3JTYYEHHS ¢ MEeTALIAMH:

1) no3BoAMIN OnpenenuTh pa3mMeps! Aapa;

2) HOATBEPANAN KBAHTOBYIO IPHPOJY H3ITyUCHHS;

3) NOATBEPAMIIHN HAIIHYHE BOJIHOBBIX CBOHCTB y 3JIEKTPOHOB;

4) MOATBEP/MIIN THITIOTE3Y O AMCKPETHOM CHEKTpe SHEPriu JNEKTPOHOB B aTOMax.
8. Onprrer dpanka u ['epiia 110 HCCIE0BAHMIO MEKTPHUECKOIO paspsia B napax pryTu:

1) MO3BOININ ONpeseTHTL pa3sMeps! sapa;

2) HOATBEPU/IN KBAHTOBYIO IPHPOJY H3TyUCHHS;

3) NOATBEPANIN HAIMYHME BOJHOBBIX CBOMCTB Y 2JIEKTPOHOB;

4) IIOATBEPMIIN THIIOTE3Y O AMCKPETHOM CHEKTpe SHEPrHH 3JIEKTPOHOB B aTOMAX.
9. Ha pucynke u300pakeHb! cTalliOHapHble OPOUTHI aTOMa BOJIOpOJIa coriacHo Mozenu bopa, a
TaKIKe YCJIOBHO M300paKeHbl MEPEX0/Ibl AMEKTPOHA C OHOI CTAMOHAPHOI OPOHTHI Ha JApYrylo,
COITPOBOIKAIOIIMECS M3/TyUCHHEM KBaHTa sHepruu. B ynsrpaduonerosoii obactu CIIEKTpa 3TH
Mepexo/ibl AaroT cepuio Jlalimana, B Buanmoit — cepuio Banbmepa, B MH(PAKpacHOH — cepuio
[lamena. HanGonpiueii yacrore kanTa B BHIMMOH 061acTH CIIEKTpa COOTBETCTBYET HIEPEXO/]

l)n=4—>n=3
X 2)n=3—->n=2
3)n=5—>n=2

4Y)n=5—->n=1

10. B teopun Bopa panuyc n-oif Kpyrosoii opoHTEI 271eKTPOHA B aToMe BOJIOPO/Ia BhIpajkaeTcst
Hepes  pamuyc mepBol opOuThl (opmynoii:  r, =7 -n°. Onpejenure, Kak H3IMeHSETCH
KHHETHYCCKAs SHEPIUs SJICKTPOHA [IPH [IEPEXO/IE C TPEThei OPOUTLI Ha EPBYIO.

1) yBenuumBaerces B 9 pas 3) yBeaunumBaeTcs B 3 pasa 5) He MeHsieTCs

2) ymenblaercs B 9 pas 4) ymeHsbluaetes B 3 pasa
I'1. Onbrrer Jlesuccona n Jlzkepmepa 1o Andpakiiny Ha KpHCTALIAX:

1) MO3BOJIHIIM ONpEIe/INTE Pa3MephI A/1pa;

2) NOATBEPM/IN KBAHTOBYIO IPUPO/LY H3ITyUCHHUS;

3) MOATBEPMIIN HANHYKE BOIHOBBIX CBOHCTB Y 3IEKTPOHOB;

4) NOATBEP/IHIIU THIIOTE3Y O AMCKPETHOM CIIEKTPE SHEPIHH HIEKTPOHOB B aTOMAX.
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12. Cpasuute nuuny Bonubl e Bpoitis % Auis mapyuka Maccoit m = 0,2 r u npotona mMaccoii
P

m = 1,67-10% kr, numerommx OJINHAKOBBIE CKOPOCTH.

1) 6,57-10°% 2)8,35:1077 3)6,57-10%* 4)8,35:10%,
13. CTanmoHapHbIM ypaBHEHHEM IlIpenunrepa st snekTpona B BoA0POI0N0100HOM aTOMe SB-
JS€TCS ypaBHEHHE

v 2m
DX Ry =0
dx h° ¥
) =2
vy + gy I --Z—e—w:O
he dre, r

Bl

) - A )
3) V'W n .._!H: B e, x W =0
h 2

=
4) Vi "';_T}‘JW =0
2

14. Ecnu y — dyHKLmst uMeeT BUJ, YKa3aHHBLH Ha PHCYHKE, TO BEPOSITHOCTE O0OHAPYIKHTE 3JIEK-

L

v 4 D %
2}y2
/) 9%
: 4 s

I5. B kakom ciyuae sHeprerTHyeckuii cnekrp 3JICKTPOHA CIJIOLTHOH?

1) anextpon B notenunanbHoi e mHpuuoit 1070y

2) 3NeKTPOH B aToMme

3) 5JEKTPOH B MOJIEKYJIE BOAOPO/IA

4) cBOOOHBIIT ATEKTPOH.
16. MakcumaibHOe 3HaYeHHe MPOSKIHH MOMEHTA HMITYJIbCa 37IEKTPOHA, HaXo as1erocs B f-
COCTOSIHMY, HA HANPABJICHHE BHELIHEIO MATHUTHOTO 110/ PABHO

DY/ 2)2h; 3)3h; 4)4h.
17. CKOJIBKO PasiiyHbIX COCTOSHHIT MOYKET UMETh BJIEKTPOH C INTABHLIM KBAHTOBLIM YHCIIOM N =
47

TPOH Ha y4acTKe —g <x< N paBHa

1)15; 2)48; 3)32; 4)54.
18. OnpeneauTs aToM, Y KOTOPOro B OCHOBHOM COCTOSHUH 3aII0HEHbI K.L,M-cimouusN -
CJIO€ PACIIONIOKEHDI 7 IEKTPOHOB,

1)Cl: 2)Ge; 3)Br; 4)Ti.
19. Yem MeHbIIe SHEPrust CBA3M A11pa, TeM

1) Gonbwie y Hero jiedexT macc;

2) MeHblIyI0 paGOTy HYKHO COBEpIIHTH, YTOOBI Pa3zeNNTL 3TO AP0 HA OTJENbHEIE
HYKIIOHBI;

3) GoubLiIe SHEPIHH BBIACINTCS P Paclaje yToro S/1pa Ha OT/JIeNTbHbIE HYKJIOHBL;

4) MeHblIIe ero Heprus MoKos;

5) MEHblIE JHEPrHH BLIACTUTCS B PEAKIHH TEPMOSIZICPHOTO CHHTE3a 3TOr0 sjipa ¢
JPYTHMHU sJIpaMHu.
20. Tlpu a-pacnaje

1) 3apsit sijpa He M3MEHHTCS, Macca A7pa YMEHbIIAeTCs HA 4 a.e.M.:

2) 3apsan s/pa yMeHblaeTes Ha 2¢, Macea Alpa yMeHbIIaeTcsl Ha 4 a.e.M.;

3) 3apsj aapa ymeHbliaeTcs Ha 2e, Macca A7pa He MEHseTCs:
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4) 3apsn siapa yMmeHbluaeTes Ha 4e, macca A7lpa yMeHbIaeTcs Ha 2 a.e.M.
21. Ckonbko 0- ¥ B- pacranoB A0/KHO POH30HTH, YTOOBI HECTAOHM/ILHBIN  H30TOI aMepHIHs

7. A I3 -
s Am TpeBpaTHICs B CTAGHIBHBI H30TON BHCMYTa B

1)8awndp 3) 6ausp
2)9au3p H7an3 p
4
22. Slnpo asora N 3axsatuno & -uactuuy (EHe) H HCITYCTHIIO TIPOTOH. S11po kakoro snemenTa
o0pasoBanocs?
17 17 1 16
DoF  2)30 3)5F 4o 5)UN
9 w 2

23. Sapo Gepunnust | Be. nornotus neiitpon :H ., mpespamaercs B sapo Gopa '/B. Kakas
4acTULA [PH 9TOM BelOpackiBaeTcs?

p 2)n 3o 4) ¢ 5) ucnyckaercst y -KBaHT
24. B nopsake BospacTaHus MHTEHCHBHOCTH (ynnameHTaNbHBIE  B3aHMOIEHCTBUS
pacrionaratorest cieayonumM obpasom

1) anexkTpomarnutHoe, cinaboe, rpaBUTAIMOHHOE, CHIBHOE:

2) cnaboe, cHITbHOE, IPaBHTAIMOHHOE, WIEKTPOMariuTHOE;,

3) ONIEKTPOMATHUTHOE, IPABUTALMOHHOE, CIIa00e, CHIIBHOE:
4) rpaBuTalMOHHOE, cllaboe, AMEKTPOMArHHTHOE, CUIBLHOE,

5.2. [IpomMeRy TOUHASE ATTECTAUMSI 110 HTOraM 0CBOCHHST N CINILIHHLI (OK3amen)
Bonpocel k 3k3ameny
Mexanuka
1. Mexanunueckoe nBuikenue. Marepuanbhas ToUKa. [loctynarensHoe u BpamatenbHOe JBHIKe-
nue. Cucrema otcyera. Pajmyc-Bektop.
2. Tpaextopus. [TyTs u nepemernenne. CKopocTs. PasHOMepHOE 1 HepaBHOMEPHOE JIBHKEHHE.
3. TanrennuanbHOe H HOPMATLHOE YCKOPEHHSI. Bpamarensroe nsuxenue. Kunemaruka Bpalla-
TEJIBHOI'O JIBHIKEHUSI.
4. 3axonsl Helotona. MinepuunansHele CHCTEMbI OTCUETA.
5. mnynbe. 3aK0H COXpaHeHHs HMITYIIECA MEXAHHYECKOH CHCTEMDL.
6. Mexanuyeckast sueprus. Paora. MounocTs.
7. Kunernyeckas u n10TeHIHATBHAS YHEPrHH. 3aKOH COXpaHEHHs YHEPruu
8. AGcomoTHo TBepaoe Teno. MOMEHT HHEepLHH TeJa. Teopema llTeiinepa.
9. MomenT cuasl. MoMeHT uMmyIIbea. YpaBHEHHE MOMEHTOB. YpaBHEHHE IHHAMUKH Bparia-
TCJIBHOTO IBHIKCHHS TBEPJIOIO TEIa OTHOCHTEILHO HEITOABHIKHOM OCH.
Mexannueckne KoeOanns i BOJHbBI
10. Tapmonnueckue koneGanns 1 X XapakTePHCTHKH.
11. Mexanuyeckne rapMoHntiecKie KoTeOGatust: mpyKHHHBI H MaTeMaTHICCKHUiT MasSTHHKH.
12. Baryxatomue konebauns. JlekpeMenT 3aTyxaHus.
13. Bemyuxcaenusie konebanus. Pezonanc.
14. TIpostonibHEle 1 roMepeyHble BOIHBL ['apMOHHYECKHE BOTHE M HX XapakTepHcTUku. Bomno-
BOIt pOHT.
15. Bonnosoe ypasretne. Ma3osas cKopocTh.
OcHOBBI MOJIERYISIDHOTT GH3HKH 1 TEPMOIHHAMUKH
16. MonexyIsipHO-KMHETHYECKAS TCOPHST HIACAIBLHOIO rasa. CTaTHCTHYECKHi 1 TEPMOJHHAMH-
YEeCKHH METO/IbI.
I7. OnbITHBIE 3aKOHBI HACAILHOTO ra3a. Y paBHEHHe COCTOSHIS HACATLHOO 434,
18. OcHoBHOE ypaBHEHHE MOTEKYISIPHO-KHHETHYECKOT TEOPHH HEATBHOIO ra3a.
19. Yncno creneneii cBo6o1bl. 3akon paBHOpacTipeeIeHHst 9HEPriK. BHyTpeHHsIs sHeprus uje-
AJIILHOIO rasa.
20. Pacnipenenenne Maxcsenna. Cpesnue CKOPOCTH MOJIEKYIL.
21. Bapomerpuueckas opmyaa. Pacnpenenenue Bombimana,
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22. OCHOBHBIE TEPMOIMHAMUYECKHE IOHSTHS: BHYTPCHHSS SHEprus, padbota, TeIIoTa, TeIoeM-
KOCTb.
23. I1epBoe nauano repmonunamukn. [Tpumenenne [IEPBOTO Ha4ana TEPMOJAUHAMUKHI K H3011PO-
Leccam.
24. Anuabatnueckuii npouece. YpaBHeHue [Tyaccona.
25. OGpatumsble u HeoOpaTHMBIE npoueccel. Kpyropoit npouecc. Bropoe nauasno TEPMOIMHAMH-
KH.
26. Tennossle aBurarenu. Kosdduipment nomne3noro neiicrams TEMIIOBOTO JIBUraTeIsl.
DJIERTPHYECTBO H MATHETH3M
27. DnexTpuyeckoe nose. 3akon Kymnoua. Hamnpsxennocts mosts.
28. IloTok BekTOpa HANMPSIKEHHOCTH dICKTpocTaTHyeckoro nous. Teopema [aycca.
29. Iotenmman. Paznocts norernuanos. Cpssp MEIKIY HOTEHLHATIOM M HANPSKEHHOCTBIO JJIeK-
TPOCTATHHECKOT'O OIS,
30. DnexTpuyeckuii aunons. JunonsHbL MoMeHT. TToTeHman JTHITOJIS,
31. Tune ananexrpukos. Monnas, s1ekTpornas u OpHEHTaLMOHHas nospusatun. [lospuso-
BAHHOCTb.
32. Teopema I'aycca st aneKTpHYeCKOro noss B AUDIIEKTPUKE, DIICKTPHIECKOE CMELLEHHE.,
33. DAEKTPOEMKOCTb YeAMHEHHOTO IPOBOAHHKA. Konzencaropsl. EMKOCTB 1110¢KOT0
KOHJIecaTopa.
34. DneKTpUIECKHUIi TOK. DIEKTPOABHIKYIIAS CHIIA. Hanpsxenne.
35. 3axon Oma. PabGora 1 MomHocTs TOKa. 3aK0H Joxoyns-Jlenna.
36. MaruuTnoe none. Cuita Ammepa i ciia Jlopenua.
37. 3akon buo-Cagapa-Jlannaca. [punmmn CYNEPIIO3HIIMA MATHUTHBIX MMOJIEH.
38. LlupKyasuus BekTopa MarHuTHOMH muaykiun. [1oTok BEKTOpA MArHMTHOH MHAYKIHH. Teo-
pema ["aycca U1t MarHHTHOTO 1101,
39. Dnexrpomarnuthas nuaykuus. CamonsayKuus. OCHOBHOI 3aK0OH IMEKTPOMArHUTHOH MH-
Aaykuu. [pasuno Jlenna.
40. Cuctema ypasHenuii Makcsena. DIeKTpoMarHuTHOE T,
OnrTuka
41. 3aKOHbBI OTPAKEHUS U NPETOMICHUS JEKTPOMATHHTHBIX BOTH. AGCOMIOTHEIH U OTHOCH-
TebHBIH MoKasaTenu npenomienns. [TojHoe BHYTpeHHee OTpaskeHHe.
42. KorepeHTHOCTb M MOHOXPOMATHYHOCTb CBETOBBIX BOIH. ONTHYCCKAS [UTHHA nytH. MuTep-
dbepennus ceera.
43. Ilpunmun INoitrenca- ®penens. Mertox 3on Openers.
44. Mudpaxuns Opayurodepa. Jnppakunonnas peLieTka.
OcHoBBI KBAHTOBOIT H aTOMHOIT PH3HKH
45. Tennosoe n3myuenne. XapakTepucTHKH TEIIOBOTO H3aydeHusa. AOCOIIIOTHO YepHOE Tello.
3akon Kupxroda.
46. 3akon Credana-Bonbumana n 3akon Buna, Pacnipenenenne sHeprum B crextpe aGCoMOTHO
uepHoro tena. ®opmyna  Pones-/[xunca. Yisrpapuonerosas Karactpoda.
47. Ksantosas runoresa u gopmysa [nanka
48. Brewnuit porosnexrpuueckuii adpexr u ero 3akonn. GoToHbL,
49. Mozess atoma Pesepdopaa. IToctynare Bopa. Atom BOJI0pO/1a.
50. I'unoresa je Bpoiins. DkenepumentanbHoe IOJITBEPIK/ICHHE BOJTHOBBIX CBOHCTB  MHKpOUa-
CTHIL.
51. CooTHoleHHE HEOPE Ie/IEHHOCTEI].
52. Bonnosas GyHKIMs, ee CBOHCTBA M CTATHCTHUYECKHIT CMBICIL. Hecraunonaphoe ypasuenne
UIpeaunrepa.
53. CraunoHapHoe ypaBHeHUe [lIpemuurepa. Yactuua B noteHuuansHoil sime. KBanTOBBII rap-
MOHHYECKHH OCIHIIIATOP.
54. VYpasuenue Ilpenunrepa s sneKTpoHa B atome BoJ0poja. ['naBHoe, opOutansnoe u mar-
HHTHOE KBaHTOBBIE YHCJIA.
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55. KBanToBanue Hepriu 21eKTpoHa B aTOMe BOAOPOJIA. CrnekTp aToma Bosopoa.

56. OpOuTANBHbI MEXaHUYECKMI 1 MATHUTHBIH MOMEHT JJIEKTPOHA.

57. CoOCTBEHHBIH MEXaHHYECKHH MOMEHT HMITYJThea d1eKTpoHa (ciuH). CIHHOBBIA MarHUTHBII
MOMEHT 2/IeKTpoHa. CNMHOBOE M MarHMTHOE CIMHOBOE KBAHTOBBIE umcaa. OMbIT [Irepna u
['epnaxa.

58. Hpunnun 3anpera Iayu. Tleprnoauueckas cucrema seMentos Memieneena.

9. XapaKTepHCTHKH aTOMHOr 0 siipa. Mozienu atoMuoro sipa. Macca n JHEPTHs CBA3M F/Ipa.

60. 3aKOHBI paIHOAKTHBHOTO pacraa. Anbpa-, Oeta- U raMMa-u3TydyeHue,

5.3. CamocTosiTesibHast paboTa CTYIeHTOB
- padoTa ¢ JIeKIIHOHHBIM MAaTEpPHaNOM KaK M0 KOHCIEKTAM. JIHTEparype, Tak M IIEKTPOHHBIM
HCTOYHUKAM HH(pOpMaLU
- BBIMOTHEHHE IOMAIIHET0 3a1aHUs. M [OATOTOBKA K PEITHHI-KOHTPOISIM
- Hanucanue pedepara
- UL KOHTPOIIst pabOThI CTYJICHTOB. a TaKiKe /Ul CTHMYJIMPOBAHHS CHCTEMATHYECKOTO H3Y4eHHs
Kypca (M3HKH B TeUeHHe CemMecTpa IpelyCMOTPEeHb! PeHTHHI-KOHTPOIH. OHH MPOBOJIATCS B HH-
TEPAKTHBHOMH (popme B BUIE TECTOB
- JUlsi KOHTPOJIS 3HAHMIT CTYJICHTOB IIPOBOIHTCSA MTOrOBBII 9K3aMeH (2 cemecTp)
IIpumepubie Tembr pedepaTHBHBIX paGoT
1. DnemenTbl MexaHuKH KHIKOCTel 1 razoB. OBIIHE CBOHCTBA KHIAKOCTEH H ra30B. YpaBHenue
asuKeHns B popme Diinepa. [Toe ckopocteid, muHuu u TpyGKH TOKA.
2. YpasHenue HepaspbiBHOCTH. YpasHenne bepuyimi. Cucrema YPaBHEHHH ra3o/lMHAMHKH.
3. Baskocts. Teuenne Bs3koit skunxoctn. dopmysa [yaseitns,
4. JlamuHapHbIi U TypOYJIEHTHBIH PeKHMbI TeYeHHS., [upkynsuus ckopocrtu. I[lorenuuansaoe u
BHXPCBOC NBHYKEHHA.
5. JIBiKEeHHE Te B KMIKOCTSIX U ra3ax. Teopema JKykoBckoro.
6. Peanbpie razbl. CHIIBI MEKMOICKYIISPHOTO B3aMMOACHCTBHS B rasax. YpaBuenue Ban-jep-
Baasnbca. M3oTepMmbl peanbioro raza. MeracTaGuilbHBIE COCTOSHMS. Kputnueckoe cocrosnue.
7. Buyrpennsis sHeprus peanbHoro rasa. dddexr Jhxoyist — Tomcona, CiKMKEHNE Ta30B U oJ1y-
YCHHE HU3KHX TEMITeparyp.
8. CroiicTsa xuuKocteil. XapakTepueTHKa KHIAKOrO COCTOSHHA. Crpoenue xuukocreii. bumxk-
Huif nopsnox. IlopepxuoctHoe Hatsikenue. CHIBL, BO3HHKAIONNE HA KPHBOIi MOBEPXHOCTH
JKHIKOCTH.
9. CpoiicTa TBepABIX Tel. AMOP(QHBIE H KPHCTATHYECKHE TeJa. Kpucraninueckas pererka.
Jlanbuuit mopsiiox.
10.¥Ynpyras u nnacruueckas aedopmanun. 3akon ['yka.
1. edexrnl B kpucTamuiax. JKuakne KpueTauibL,
12. ®azoseie paBHOBecHs u (a3oBble mepexonsl. Daspl BemecTsa. YcIoBHs paBHOBecHs (as3.
Wcnaperne n xonneHcauus. [lnasnenue M KpucTaumsanus, Ypasnenue Krnaneiipona —
Knaysuyca. ®azosas muarpamma (auarpamma coctostums). TpoiiHas Touxka.
13. Dnementrl Gusuueckoii kunetuku. SIBnenns nepenoca. Huddysus. Kosdduuuent mddy-
3un. Teronposonnocts. Koapduuuent tennonpoBoanoctn. BazkocTs (BHYTpEHHEE TpeHHE).
Koapduunent paskoctn. Jlunamudeckas # KHHEMAaTHUYECKAs BSI3KOCTD.
14. Dnextpuueckuii Tok B rase. Ilponecchl HoHM3aMu 1 pexomOuHanuu. Pabora monusanum.
[Torennnan nonnsanuu. v japHas HoHu3aus.
15. Inasma. IMoustue o niasme. CriocoGBl CO3AHMS TTA3MBL Huskoremneparypuas riasma n
ce npumenenue. Breicokoremneparyphas nmasma. IIpoGrema ocyiecTsienus YIIPaBJIgeMoro
TEPMOSAZCPHOr0 CHHTE3A.
16. YckopuTem 3apsykeHHBIX YacTHIL.
I7. MaruutHoe mone B Bemectse. [ToHATHE MArHHTHOrO MOMeHTa aToMa. THIIBI MAFHETHKOB.
Touka Kropu. Jlomenst. Kpupas Hamaruununpanus.
18. Ddpexr Jlonnepa s 3ByKOBBIX BOJIH. VbTpa- i HHOPA3BYKH.
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19. Unrepdepomerp Maiikenscona. Onpit Maiikebcona.
20. I'onorpadusi.
Hdomoauurensubie
- Housitre o GyHnaMenTaabHOM rpaBHTAIMOHHOM B3aMMOIEHICTBHH. I'paBuTanOHHbBIE BOTHEL
- DKCIIEPHMEHTANBHOE JI0KA3aTebCTBO CYILECTBOBAHMS TPaBUTALMOHHBIX BOJIH.
- Pacupenne Beenennoif n penuktoBoe snexrpomaruutHoe M3JTy4eHHe.
- BO3HUKHOBeHHE ranakTuk u 38e31. CHHTE3 XHMITUECKHX 3IEMEHTOR B 3BE3/1AX.
. TeMHast Mmatepus u TeMHas dHeprus.
. Bennkoe oOwennnenue QynmaMeHTanbHBIX B3aUMOIeHCTBHIL.
. CranapTHas Mo/ieJib JIEMEHTAPHBIX YACTHII,
- CoBpeMeHHBIE B3IJIS/IbI HA CTPOCHHE HIeMEHTAPHBIX YaCTHIL,
. Metoasl peructparnm sneMeHTapHbIX YacTHIL
10. AHTHMHD. AHTHBEIIECTBO H €r0 CBOHCTBA.
I'1. Pentrenoscekast tomorpads 1 MpUMEHEHHE MarHHTHOTO pe3oHaHca.
12. JlocTHsKeHHsI COBPEMEHHOI! Ouopu3uku.
13. unamuaeckuii xaoc, ®pakTabl.
14. Tlopsiztox n Gecriopsaziok B Mupe GONBIINX MOIEKYIL.
I5. Kunernka 1 repmomnammka GHONTOrHYECKHMX POLIECCOB.
16. DxcniepuMenTanbHbIe HCCIEIOBAHMS HIEKTPOMATHUTHOTO OIS 3EMIIH.
17. MaruutHoe nose 3emin.
18. DnexTpuyecTBO B JKUBBIX OPraHU3Max.
19. DnektpuuectBo B arMocdepe. Monmuus u eé Ipupoa.
20. OusnyecKne METO/IBI PErHCTPAIIMH 3EMISTPSICCHHI.
21. Ilpudopsl HAHOTEXHONOTHIl: CKAHUPYIOLMI TYHHEILHBII MHKPOCKOII, aTOMHO-CHJIOBOMH
MHKPOCKOII, OJIM3KHENONBHEIH OMTHYECKHIT MUKPOCKOII.
22. Hanotexnoznorus u ee npumererne. Hanomatepualis.. Hanoycrpoiictsa.
Crineox Mosket 6wt pacimmpen. Temy pedepara ey aeHTsI COrJIacyIOT ¢ IPENo/IaBaTeNeM.
®ouz onenounbx Marepuaios (GOM) s npoBeeHHs ATTeCTAIHH YPOBHA copmMupo-
BAHHOCTH KOMICTCHIHMH 00YYAIOMHXCS 10 AMCHUHIITHHE OQOPMIISETCS OTACABHBIM JOKYMEHTOM.

D00 -1 Oy h B L) b e

6. YHEBHO-METO/JJUYECKOE U HHO®OPMAILIMOHHOE OBECITEYEHUE
JUCHHUITIIHHBI ®U3UKA
6.1. Knuurootecneuennocern

Hanmenosanne nurepatypsli: aBrop, Haspa- ‘ ['on KHHIOOBECIIEYEHHOCTb
HHE, BI M3aHHsl, H31aTEeNbLCTBO H3aa- -
Bl ‘ ’ H”; Hanuuue B snextpornom katanore I6C
| 2 3 [ 4

|

OcHoBHas auTepatypa

1. Ky3neuos, Apremuii Aprembesny. ‘
Kypc obueii pusukn [Dnexrponnstii pe-
cype] @ A MHKEHEePHO-TEXHHYECKHX
Hanpas/ennii Oakanagpuara : yueGHoe no-
cobue / A. A. Kysueuos ; Bnaaumupcknii
rOCYAapCTBEHHBIN YHHBEPCHTET UMEHH
Anekcanapa 'puropsesiya u Hukonas Tpu- | 2019 http://e.lib.vIsu.ru/bitstream/123456789/8090/1/01874.pdf>.
ropvesuua Cronetoseix (Bnl'Y) — Bnanu-
mup : Bal'V, 2019 .— 3arnasue ¢ tutyna
3KpaHa .— DIEKTPOHHBII pecype conepxuT
TEKCTOBbIE JaHHble.- 216 ¢.: un. — Croboj-
HbIi 10CTYT B IOKANBLHOI ceTH yHHBEpCHTe-
ta .— ISBN 978-5-9984-0988-2 |
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AHTOHOBAa, Mapus AnekcaHapoBHa.
Pusuka [Dnekrponnsiii pecype] : naGopa-
TOPHBII mpakTHky™ / M. A. Autonosa, H.
C. Ilpokowesa : Bnagumupckuii rocynap-
CTBEHHBIN YHUBEPCHTET UMEHN Aslekcanapa
I'puropsesuya u Hukonas ['puropsesiua
Cronetosbix (Bal'Y) .— Bnagumup : Bal'y,
2019 — 3arnaBue ¢ TuTyna JKpaHa —
Wmeetca newaTHas Bepcus ¢ BbIX, dam.:
Bnaanmup, Bal'V, 2019.-98 ¢.: wu., tada, —
CpoOoaHelit 10CTYN B NOKANLHOI ceTH YHH-
Bepcutera .— ISBN 978-5-9984-1062-8

2019

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

3. ®u3MKa : METOAMYECKHE YKA3aHHA s
NOATOTOBKH CTYAEHTOB K TECTHPOBAHUIO /
A. @. Tankun [u 1p.] ; Bragumupexuit roc-
YAApCTBEHHBIT YHUBEPCHTET HUMEHH Anek-
caunpa I'puropbesuua u Hukonas ['purops-
esuya Croneroebix (Bal'V), Kadenpa o0-
e H npuknaaHoii pusukn — Bragumup
Branumupcknii rocynapersennsiii YHHUBEP-
CHTET UMeHH Anekcanapa ['puropbeBHua u
Hukonas  Tpuropbesnua  CroseToBbix
(Bal'V), 2013 .— 243 ¢. : un. — Wmeercs
3NEKTPOHHAA Bepens .— budnuorp.: ¢. 242,

http://e.lib.vIsu.ru/bitstream/123456789/3390/1/01261 .pdf=,

4. Tankun, Apraanii ®egoposuy. Jlexuimn
no ¢usnke. Kauropas u sepuas $pusika /
A. @. I'ankun, H. C. IMpokowesa ; Bnanu-
MUPCKHIT  rocynapcTBeHHbIl  yHUBEpCHTET
umenn Anekcanapa I'puropbesnua u Huko-
nas ['puropsesnua Cronetosbix (Bal'V) —
Bragumup : Braaumupceknit rocynapersen-
HBIif yHIBEpCHTET umenn Astekcanapa I'pu-
ropeesuya u Hukonas [puropsesuua Cro-
Jeroepx (Bal'Y), 2016 .— 86 c. : un., Tabn.
— HWmeerca anektponnas sepena .— Buo-
Jmorp.: ¢. 85.ISBN 978-5-9984-0654-6.

2016

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

5. AutonoBa, M.A. ®HU3UKA. Mexaunka,
Monexynspuas ¢usnka. TepmoauHamuka.
Onektpuuectso. Marnetsm.  Mexannue-
ckie kojiebanna U BonHel. BosHoBas onth-
Ka: yuebHoe nocobue/ M.A. AwuTOoHOBA.
IO.K. Kokypuna; Bnaaum. roc. yH-T wum.
AT nH.I. Cronerosbix. — Bnaaumup: Haa-
Bo Bal'V,2017ISBN 978-5-9984-0776-5

http://e.lib.vIsu.ru/bitstream/123456789/6205/1/0 1640.pdf>.

Jlonoanure

JIbHAsA IHTepaTypa

1. Tankuun, Apkaanii @egoposuy. Jlekunn
no pusnke : B 4 u. : [yueGHoe nocobue] / A.
D. lankun | Braanmupeknii rocynapetses-
Hblil yHnsepenter (Bal'V) — Baagumup :
Baanumupekuii rocynapetseHublit YHHUBEp-
curet (Bal'Y), 2004-2007.

2004 -
2007

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

360.pdf>.
http://dspace.www1.vIsu.ru/bitstream/123456789/1214/3/00

473.pdf>,

2. Yepros A.I'' 3amaunuk no d¢usnke:
YuebHoe mnocobue nns Brysos / A. [
Yepros, A. A. BopoOwes. — 8-e wu3n.,
nepepad. M non. — M. : ®dusmatant, 2007, —
640 c. : mn., Tabn. — ISBN 5-94052-098-7.

2007

3. Imutpuesa, Enena Banepbesna. Yue6-
Hoe nocobue no ¢usike : mexannka / E. B.
Jmutpuesa, B. C. INMnemusues ; Bnagumup-
CKMH __ rocynapcTBeHHbIl  yHHBepcHTET

2009

http://e.lib.vIsu.ru:80/handle/123456789/1304
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(Bal'V) .— Bnamumup @ Braaumupckuit ‘
rocyaapcrseHHslit - yuusepcuretr (Bnl'y),
2009 .— 143 c. : ua, tabn. — Hwmeercs
SJIEKTPOHHAA Bepeua .— bubnnorp.: c. 143,
ISBN 978-5-9984-0005-6.

4. Casenses U.B. Kypc obueit dusuku :
yuebHoe nocobue nas srysos: B 3 1./ U. B.
Casennes. — 7-e u3u., crepeorun. — CI16.:
Jlanb, 2007 — (Jlyuwne knaccuueckue yueo-
Hukn) (Knaccudeckas yueOunas nurepatypa| 2007
no Qusnke) (YueOGuukn ans sysos. Cneun-
ajnbHas Juteparypa). — ISBN 978-5-8114-
0629-6.

6.2. llepuoanmueckue u3ianmus.

1. MextyHapoaHblii Hay YHbIH KypHAT «HayuHoe 3naHHe COBpeMEeHHOCTHY
2. XKypnan «IIpouecchl B reocpeaax»
3. Hayuno-npaktuueckmii ;xypran «Modern Science»
6.3. UnTepuer-pecypent
1. study.com»’academy;’lessonflhevimpact-of—physics—on—society
2. Physics.org/toplistdetail.asp?id=26
3. quora.com/What-are-the-top-1 0-websites-that-a-physics-student-must-visit
4. khanacademy.org/science/physics
5. Emergencyhomework.comfb]og;’best-websitcs-to-study-physicsf

7. MATEPHAJIBHO-TEXHUYECKOE OBECTTIEYEHHUE JUCIATLINHBI

Jlist peanusatuu MCHUIIHEBL (PH3UKA HMEIOTCS CIIEIHAIbHBIE TIOMEIICHUS SIS npoBejie-
HHI 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH IPAKTHYECKOTO THIIA, IPYTIIOBBIX H MHJIMBHIYTBHBIX
KOHCYJIbTALMH, TEKYIIEro KOHTPOIIS U TIPOMEKYTOUHOH aTTeCTalllH, 4 TaKke MOMEIICHHS JUls
camocTosTenbHON paboThl. Jlaboparopubie paGoTsl npoBomsTes B 1abopaTopHsIX MeXaHUKH W
Mosiekynaproi dusuku( 428, 429), sanekrpomarnetusma ( 425, 426), onruxy (422. 424), arom-
HOH U s/iepHoit pusukn (430,431).
[lepedens HCMOMIB3YeMOro JINLIEH3HOHHOIO TPOIPAMMHONO OBCCIICUCHHS: [aKeT O(HCHBIX Npo-
rpamm Microsoft Office, Microsoft Open Licence — 61248656

Pabouyto nporpammy cocrasun
nouent kadeapsr Oulld

H.C. IIpokornesa

=
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IIporpamma pacemorpena n 0106pena Ha 3aceianun Kaeapbl «O0mas H npukiaaHas Gpusnkar
[Ipotokoa Ne 4 or__J20.08,9p2/ rona |
3asenytonuii kadeapoit /

B.B. Jlopoxkos

—

Pabouast nporpamma pacemorpena u ono6pena
Ha 3ace/laHiH Y4eOHO-METOAMYECKOH KOMHCCHH HAMpaBlICHNUs
05.03.06 Dkomorust 1 NPUPOAONOIBL30BAHKE
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